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SEmONONE IntroducUln

BP Exploration (Alaska) Inc, (BPXA) plans to develop the Liberty oil field in the Beaufort Sea
for production and transport of sales-quality oil to the Trans-Alaska Pipeline System. The field
will be developed from a gravel island to be constructed in Federal Outer Continental Shelf
(OeS) waters within Foggy Island Bay (Figure I-I). The Liberty oil field development will
include construction of a subsea pipeline from the proposed island (Liberty Island) to a land
based connection with the Badami Sales Oil Pipeline.

The U.S. Minerals Management Service (MMS) is currently conducting an environmental
evaluation of the Liberty Development based on the National Environmental Policy Act of 1969
(NEPA). The evaluation is presented in the Liberty Development and Production Plan Draft
Environmental Impact Statement (:M:M:S 2(01), and includes evaluations of multiple pipeline
routes and production island locations, including the applicant's proposed Liberty Island route
(Figure 1-2).

The pipeline system is anticipated to be constructed during the winter. Ice roads will be built to
allow equipment access to the construction area. The proposed pipeline construction activity
sequence is: 1) ice cutting and slotting, 2) trenching, 3) pipeline assembly and installation, 4)
trench backfilling, and 5) pipeline pressure testing. During construction, some dredged material
will be stored temporarily at sites away from the trench due to loading capacity and deflection
characteristics of the ice. If necessary. the storage sites also will serve as disposal sites.
Although the majority of dredged material is intended to be backfilled into the trench. as much as
110,000 cubic yards (yd') (76,500 cnbic meters [m'l) of dredged material from the applicant's
preferred trench could be disposed of in Foggy Island Bay. Also, a contingency plan for disposal
of temporarily stored spoil is required in the event that weather or ice conditions necessitate
abandonment of operations prior to completion of construction activities.

The U.S. Environmental Protection Agency (EPA) and the U.S. Army Corps of Engineers,
Alaska District (Corps) are cooperative agencies with the MMS on the Liberty Development
EIS. Construction permits administered by the Corps and EPA require that physical properties
(e.g., grain-size distribution) and chemical characteristics of sediment be collected for the
evaluation of potential impacts to the surrounding environment related to trench excavation and
fill activities and possible ocean disposal of spoils. Because there are no existing sediment
analyses for one of the alternative pipeline routes, the EPA and Corps requested sampling be
conducted.

This document presents the results of the sediment sampling project completed in May 2001.
These results provide baseline infonnation about those sediments anticipated to be excavated and
used as fill or disposed via ocean dumping for the three routes evaluated in the ElS. The Work
Plan, Heath Safety and Environment a-ISE) Interface Document, field activity reports, grain size
sampling report, laboratory data results. data quality sununary reports, and data plots are
contained in the Appendices.
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4

Liberty
Development

Figure 1-1
Vicinity Map

4 0
~ ...... 

Miles
1

l.._,.....--.,.,,--------1
Liberty
Development

r"~~~

"

... --
•L

- Badami

- -~ .
- I

•. -~~r ;..
, "

,......

=

\,

l
....

. I ;; J

r I

f

•

-1"'-

..

-

J

- -"'-

•

,

. -',

ancl\~000\1.00000034.00UbSedauar.GIS\SedQual~JuI(1)\F'91·1 ......

Anchora fl. Alaska



Foggy Istand Bo)'

I .
«'

'a." ~t::? . •

<'1.& Tern Island

I Alternative
Southern Island Pipeline Route

Q.<!!' Alternative -

I'

'"
Pipeline Route

p
s.~ ! .

Pipeline Route and Production Island
Alternatives

Figure
1-2

3

Tem Island Site

2

•

1

Miles

•

•

Southem Island
Site

Liberty Island Site
(preferred island site)

I
j Proposed Pipeline

/ Route,

Legend
• Production Island

(proposed alternative)

--
URS Anchorage, Alaska

9OCl\lshared\projects\2OOO\7400000034.00lIbSedOua~GIS\SedOua~tyReport(J(jI01}\Flgl-2.wor

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SEellONTWO Prlgram Objectives

The sediment sampling program is part of a baseline data collection survey to support pennit
activities associated with the Liberty Development. The goal of the sediment sampling plan is to
describe the natural concentrations and variability of selected physical and chemical parameters
of sediment anticipated to be excavated and used as fill or disposed via ocean dumping.

This sampling program has three objectives based on the Corps and EPA requirements:

• Collect sediment quality samples from the seafloor (i.e., surficial samples) to determine
whether a larger group of chemicals-of-concern (CoCs) identified by the EPA exceeds
regulatory screening levels as presented in Dredged Material Evaluation Framework, Lower
Columbia River Management Area (November 1998);

• Collect representative sediment quality samples of the proposed excavated material to
detennine if any of the CoCs identified by the EPA exceed regulatory screening levels as
presented in the Dredged Material Evaluation Framework. Lower Columbia River
Management Area (November 1998); and

• Collect representative samples of the proposed excavated material to ascertain the grain-size
distribution. including silt and clay sized particles. This information will support the Corps'
SSFATE modeling effort to predict suspended sediment transport associated with pipeline
construction.

URS 2-1



SECDONTHREE

3.1 DEVELOPMENT ALTERNATIVES

Bacqround InflnnaUon

The Liberty Development oil and gas production facilities will be placed on an artificial gravel
island located in Federal oes waters within Foggy Island Bay (Figure 1-1). A subsurface
(buried) sales quality oil pipeline will connect to an onshore segment to transport oil to the
Badami Sales Oil Pipeline. The applicant preferred island site - Liberty Production Island - is in
approximately 22 feet of water. The offshore pipeline segment will follow a nearly straight route
from the island to a landfall located about 6.1 miles to the southwest The alternative Southern
Island is in 18 feet of water located approximately 1.5 miles south-southeast of the proposed
Liberty Island. The marine pipeline segment for the South Island alternative would extend
toward the southeast approximately 4.2 miles until landfall. The alternative Tern Island is
located in 23 feet of water, 5.5 miles offshore in Foggy Island Bay. Tern Island is approximately
1.5 miles east of the proposed Liberty Island location. The Tern Island alternative pipeline
length is 8.6 miles with the offshore portion approximately 5.5 miles. The Southern Island and
Tern Island offshore pipeline routes would reach landfall at the same location.

3.2 PHYSICAL PROCESSES AFFECTING FOGGY ISLAND BAY
Within Foggy Island Bay, the local input of fresh water from the Sagavanirktok River strongly
influences water quality_ The Sagavanirktok River delta forms the western shore of Foggy
Island Bay and its eastern distributary discharges directly into the embayment. In Foggy Island
Bay, as elsewhere along the entire Beaufort Sea coast, water column movements are due almost
entirely to the frictional stress of wind on the water surface. Under prevailing east winds, the
fresh water discharge typically flows along shore, around Point Brower and toward the west. For
west wind conditions, the fresh water discharge flows directly into Foggy Island Bay.

Suspended sediment is introduced naturally to the marine environment through river runoff and
coastal erosion (MJ\.1S 1996), which is resuspended during summer by wind and wave action.
Satellite imagery and suspended particulate matter data suggest that turbid water generally is
confined to depths less than 16 feet. In mid-June through early July, the shallow nearshore
waters generally carry more sllspended sediment as a result of increased sediment loads
discharged from the Sagavanirktok, Kadleroshilik and Shaviovik Rivers. Stonns and their
associated winds and coastal erosion periodically increase turbidity in shallow waters during the
open water season.

During the summer open-water season, the timing and rate of discharge from the Sagavanirktok,
Kadleroshilik, and Shaviovik rivers detennine the amount of freshwater available for distribution
in the marine environment of Foggy Island Bay. Sea ice breakup typically occurs in late June to
early July. As wanning continues into summer, the sea ice melts, resulting in about 75-90 days
of open water. After sea ice breakup, wind speed and direction become the key factor in
detennining the fate of freshwater advected along the coast. Wind speed and direction also
influence water level variations, which in tum playa key role in the exchange rates between
brackish nearshore and offshore marine waters. Other agents controlling currents include the
small tides and occasionally large stonn surges, and more locally, river discharge adjacent to
river deltas.

3-1



SECnONTHREE Bacqround InfonnaUon

During winter, the Beaufort Sea is covered by sea ice that begins to fonn in late September.
Freezeup of the waters is completed by the end of October, with ice growing to a maximum
thickness by April. Ice cover persists on average for 290 days until spring wanning results in
river breakup, and subsequent sea ice melting near the river and stream deltas. Under ice
observations in the Beaufort Sea indicate that very low-speed currents are aligned with
bathymetry, which result in an easterly or westerly flow.

Ice gouging and scouring are other mechanisms by which seafloor sediments are affected.
Moving ice interacts with the seafloor to fonn gouges that displace or rework the soils. Ice
gouging occurs when the bottoms of ice floes (i.e., keels) contact the seafloor. Ice motion is
directed by wind, current, and pack ice pressures. Hydraulic scour occurs before the melting and
breakup of the land fast sea ice, when the Sagavanirktok River waters flood the surface of coastal
sea ice. The fresh water overflow drains through holes or cracks in the ice, creating a subsurface
whirlpool that erodes the seafloor into roughly circular depressions-strudel scours (Watson
Company 1998).

3.3 SITE HISTORY
In the winter of 1982, Shell Oil Company constructed Tern Island at the mouth of Foggy Island
Bay to support exploratory drilling. Wastewater discharge pennits under the National Pollutant
Discharge Elimination System (NPDES) allowed for the discharge of potassium chloride drilling
muds, cuttings, and fluids onto the surrounding sea ice during winter and direct discharge into
Beaufort Sea waters during the summer open-water season. A total of 2,800 barrels (bbl) of
drilling effluents were discharged between June and August 1982 on the northwest side of Tern
Island, approximately 50 feet (ft) (IS meters [mD from the island shoreline (NORlEC 1983).
During the winter, approximately 700 bbl of drilling effluents were transported to a sea ice
disposal area approximately 500 feet (150 m) northwest of the island. Well cuttings were
transported by heavy equipment and placed on the island slope immediately adjacent to the
drilling effluent outfall during periods of open water. The island slope was sufficient for the well
cuttings to move down slope, resulting in deposition on the submerged island slope.

In the winter of 1997, BPXA drilled an exploration well (Liberty #1) on Tern Island. Drilling
muds and cuttings, deck drainage, sanitary and domestic wastewater, and miscellaneous wastes
including excess cement slurry, and desalination unit wastes were discharged into Foggy Island
Bay under the NPDES permit. Approximately 16,200 bbl of muds and cuttings were transported
to a sea ice disposal site located approximately 7,000 feet (2.100 m) southeast ofTem Island in
18 to 20 feet of water. Sanitary and domestic wastewater discharges were placed at the muds
and cuttings disposal site, or discharged through a line with an outfall on the southeast side of
Tern Island. Bioassays indicated that the drilling fluid was nontoxic (AMBAR Technical Labs
1997).

It is unlikely that the sediments along or near the applicant's preferred or alternative pipeline
routes have been disturbed by past activities. Past activities occurred east and north of the
pipeline route, were of limited duration, and resulted in minimal discharge of drilling muds and
cuttings. Geophysical surveys conducted throughout the Liberty Development Project area did
not identify any anthropogenic (i.e., man-made) structures or observable effects from human-use
activities. With the exception of drillings muds and cuttings discharged immediately adjacent to

DRS 3-2



SEcnONTHREE BaCkgroundlnfor~OI

Tern Island during exploration drilling in the early 19808 and 1997, there are no other known
potential sources of contamination. Prevailing currents produce a net westward drift, placing the
Prudhoe Bay coastal oil production facilities down current of Foggy Island Bay.

Access to Foggy Island Bay is limited to marine vessels during the brief summer open-water
season and tundra travel vehicles during the winter. During autumn freeze-up and spring ice
breakup there is virtually no surface accessibility. Foggy Island Bay is occasionally used by the
local native population for subsistence hunting and fishing. There are no industrial or military
activities operating within the bay, with the exception of occasional geophysical exploration
surveys.

3.4 RESULTS OF PREVIOUS INVESTIGATIONS
Two geotechnical investigations (Duane Miller & Associates 1997, 1998), two sediment quality
studies (Montgomery Watson 1997, 1998), and two geophysical hazard surveys (Watson Co.
1998a, 1998b, 1998c) provide a comprehensive understanding of the sediments encountered
along the applicant's proposed pipeline route and production island location. No evidence of any
anthropogenic features or disturbance was found by these studies. Following is a summary of
the current understanding of the site.

3.4.1 Geophysical Hazard Surveys

High~resolutjon geophysical data were collected in the summer of 1997 to identify geological
hazards and man-made materials that could affect or alter the design of the proposed Liberty
Development (Watson Company 1998a). This was a comprehensive survey, which included
geophysical data from high-resolution multi-channeI seismic systems, digital side-scan sonar,
and a sub-bottom profiler. No man-made structures or evidence of human-use activities were
identified.

Watson described the seafloor as gently undulating, although a northwest-southeast ridge with 3
to 6 feet (l to 2 m) of relief was delineated west of the applicant's preferred gravel island.
Interpretations of side-scan sonar records indicated seafloor sediments with greater than 25
percent boulders and cobbles are situated west and northwest of the proposed gravel island.
Watson noted that the seafloor areas, characterized by boulders and cobbles, are considered to be
Jag deposits of Pleistocene origin and were fonned by the erosion of the Flaxman marine units of
the Gubik Fonnation. These lag deposits are exposed on the seafloor where Holocene (recent)
sediments are absent (Watson Company 199&a).

Analysis of geophysical records detennined that approximately 75 percent of the 1997 survey
area consists of Holocene fine-grained materials characterized by low reflectivity with few
boulders (Watson Company 1998a). Watson states that the Holocene sediments are relatively
thin, less than &.5 feet (2.6 m), with distributions characterized as small patchy accumulations of
soft mud. While the deposits are considered to be marine sediments, the source may be fine
grained silts and clays discharged from the Sagavanirktok River (Watson Company 1998a).

URS 3-3



SmnONTHREE BackgroundlDhMnnadon

3.4.2 Geotechnicallnvestigations

Duane Miller & Associates conducted geotechnical exploration surveys in 1997 and 1998 along
possible pipeline alignments, including the selected fOute. The 1998 survey, which included 18
borings along the applicant's preferred pipeline route, yielded the following information.

Seafloor sediments at the island location can be divided into three primary horizons: the upper
Holocene non-plastic silt; the intermediate Pleistocene clayey silt; and the underlying granular
sand and grave] (Duane Miller & Associates 1998). No frozen soils were encountered at any
location along the offshore pipeline route. Soft silts were documented from the seafloor (0 feet)
to a depth of 4 to 6 feet. The underlying stiff clayey silt horizon reached depths between 18 to
21.5 feet. TIlls stratigraphy corresponds with the relatively flat seafloor with depths averaging
22 feet (Figure 3-1).

The seafloor rises gently from the 22-ft isobath to the 15-ft isobath where the sediments typically
consists of sand, silty sand with some soft silt, and many pockets and layers of peaty soil. One
4.5-ft thick shoal consisting ofunifonn fine-grained, dean sand was identified in 15 feet (4.6 m)
of water.

The sediments found in water depths between the 15-ft and 7-ft isobaths are silty sands
interbedded with medium stiff silt to a depth of 10 feet. Stiff silt underlain by sandy gravel are
found below the silty sands.

Between the 7-ft and 4-ft isobaths, the dominant material is silty sand with thin interbeds of silt
and thin organic rich layers. The underlying gravelly sand is shallower than the pipeline depth at
Boring D-16 (Figure 3-2).

Sediments from water depths less than 4 feet and extending to the shoreline consist of thin
surface layers of sand and soft silt with the underlying sand and gravel at shallow depths 5 to 6
feet. Frozen ice bound sediments were observed up to 230 feet north of the shoreline.

URS 3-4



Figure 3.1 Offshore Pipeline Route Cross-Section (from Island to Boring D-11)
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Figure 3.2 Offshore Pipeline Route Cross-Section (from Boring 0-12 to shore)
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SEcnONTHREE BackgroundlnlonnauDn

3.4.3 Sediment Quality and Geochemistry Studies

Numerous sediment samples from Foggy Island Bay have been analyzed to quantify natural
background concentrations of selected heavy metals, volatile organic compounds (VOCs), semi
volatile organic compounds (SVOCs), and petroleum hydrocarbons (NORTEC 1983;
Montgomery Watson 1997, 1998). Prior to 1982, no petroleum exploration occurred within
Foggy Island Bay. Accordingly, the samples collected by NORTEC in 1983, prior to drilling of
the first well in Foggy Island Bay (Shell Oil Tern #1) served to establish the natural background
concentrations.

Barium concentrations for five samples collected at one location prior to 1982 drilling activities
ranged from 210 to 9,040 milligrams per kilogram (mglkg). Further analyses indicated that the
seafloor sediments in the Beaufort Sea are heterogeneous with a patchy nature; that is, it is not
uncommon to find large variations in sediment grain-size and trace metal concentrations among
samples taken at the same location (NORTEC 1983). The natural variability in these sediments
is reflected in lead concentrations found in sediments collected in the western half of Foggy
Island Bay during evaluation of several proposed pipeline routes associated with the Liberty
Development (Montgomery Watson 1997).

Table 3-1 is a statistical summary of selected heavy metal concentrations for sediments collected
throughout the Beaufort Sea and within Foggy Island Bay. Within Foggy Island Bay, arsenic,
chromium, and mercury exhibit consistent concentrations, while barium and lead tend to be
variable. On average. metal concentrations from the pipeline route studies (Montgomery Watson
1997, 1998) are lower than results from the study conducted prior to exploratory drilling in 1982
(NORlEC 1983). Also, most of the heavy metal results from samples collected from Foggy
Island Bay are within the range of concentrations found throughout the Beaufort Sea. The only
exception is chromium, of which Foggy Island Bay sediments contained a maximum
concentration of 34 mglkg (Montgomery Watson 1997).

In 1998, Montgomery Watson collected samples at three depths below the seafloor to describe
the sediment chemistry along the applicant's preferred pipeline route. All heavy metals and
VOCs, were uniformly below the screening levels set forth by the Puget Sound Dredged
Disposal Analysis, which was developed for dredging operations by EPA Region X (Seattle),
Corps, and the Washington State :Department of Natural Resources and Ecology. One sample
collected approximately 9 feet below the seafloor contained 4-Methylphenol (p-CresoO, a
SVOC, at a concentration that was above the minimum screening level. However, this sample
was collected approximately 1970 feet (600 m) northwest of the proposed gravel island, and
outside the proposed pipeline trench.

Analyses of samples collected throughout the western portion of Foggy Island Bay in 1997
demonstrated a positive linear correlation between chromium and lead concentrations. Also,
barium and arsenic levels increased proportionally with increasing chromium concentrations.
Similarly, the relationship of these metals to grain-size reflects a positive linear trend. The
samples collected represent undisturbed subsurface strata, and thus. the positive linear
relationships found between the metals and similar relationships between metals and grain-size
describe naturally existing baseline conditions. It was interesting to note that sediment chemistry
analysis did not delineate any differentiation between Holocene and Pleistocene sediments.
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SECTIONTHREE Background Informallon

Table 3-1 Heavy Metal Concentrations for Sediments

Investigation
1982 Tern Island
(NORTEC 1983)'

Proposed Liberty
Pipeline Routes
(Montgomery Watson
1997)

Selected Liberty
Pipeline Route
(Montgomery Watson
1998)
Northstar Development
Pilot Offshore
Trenching Program
(Montgomery Watson
1996)
Beaufort Sea Planning
Area Oil & Gas Lease
Sale 144 (MMS 1996) 2

Location
Foggy Island
Bay

Foggy Island
Bay

Foggy Island
Bay (pipeline
route)

Offshore of
Stump Island
(Site C)

Beaufort Sea

Arsenic (mg/kg)
no analysis

3 minimum
5,S average
11.4 maximum

3.3 minimum
5.S average
11.2 maximum

5.0 minimum
7.1 average
16 maximum

no analysis

Barium (mglkg)
30 minimum
121 (S37t

) average
360 (9040')
maximum
29 minimum
67.5 average
194 maximum

23 minimum
45 average
86 maximum

46 minimum
63 average
122 maximum

185 minimum
745 maximum

Chromium (mglkg)
13 minimum
19 average
27 maximum

7.2 minimum
18.5 average
34 maximum

5.4 minimum
12.2 average
27 maximum

10 minimum
16.6 average
21 maximum

17 minimum
19 maximum

Le.d (mg!I<g)
12 minimum
16 average
20 maximum

2.79 minimum
10.1 average
67.8 maximum

2.2 minimum
5.4 average
13.9 maximum

No Detect
minimum

23 maximum

3.9 minimum
20 maximum

Mercury (mgt]:g)
no analysis

No Detect minimum
0.24 average
1.35 maximum

~ all sample results are estimates
due to failed precision criteria.
The relative percent difference
(RPD) for duplicate analyses
exceeded acceptance limits.
No Detect minimum
0.035 average
0.085 maximum

Not detected

0.02 minimum
0.09 maximum

j Samples collected prior to exploratory drilling.
2 Regional summary
, Five samples collected at Station 1 resulted in barium concentrations ranging from 120 La 9040 mg/kg.
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4.1 FIELD ACTIVITIES

Results

The sediment sampling program was based on the Liberty Development 2001 Sediment Quality
Study Work Plan, and field activities for this study were conducted between April 25th and May
8th

, 2001. The field team successfully collected a representative sample set along the three
alternative pipeline routes based on statistical performance criteria noted in the Work Plan (see
Appendix A, Section 4.2.2). The Uberty Island (applicant's preferred) route was designated
Transect A. Survey Transects Band C followed the Southern Island and Tern Island pipeline
routes respectively. Twenty stations were occupied during the sampling effort. Sampling
methods and other field protocols were completed as described in the Work Plan (Appendix A).
Appendix C provides a summary of the field activities, including a description of other
operations that affected the field program.

A sampling priority plan was developed due to tundra travel closure potential, inclement weather
and time constraints. Sampling proceeded according to scheme intended to maximize the
likelihood that a representative number of samples would be collected.

• Subsurface chemistry and the associated grain size samples were collected first, beginning
with Transect A stations and continuing to Transect B and C stations, respectively. This west
to east order followed the route of cleared trails on the ice after leaving the Prudhoe Bay in
field road system. Approximately 94 percent (%) of the subsurface sediment chemistry
samples (51 total) were collected (Figure 4-1). All of the subsurface sediment chemistry
sampling was completed; however, there was low sample recovery at two stations, BGR03
and BGR05, due to heaving, fluid (completely saturated) sands. Thus, a total of three
samples from the two stations were not submitted for analysis as originally detailed in the
Work Plan.

• Secondly, surface sediment chemistry and the associated grain size samples were collected
from east to west along the cleared trails. 100% of surface chemistry samples (4 total) were
collected (Figore 4-2).

• Finally, the outstanding grain size samples were collected as time allowed, commencing with
Transect A stations, which were the nearest stations to the surface sediment locations, and
proceeded from west to east. Although all attempts were made to complete the planned
sampling as detailed in the Work Plan, the drilling and sampling program was terminated on
May 6lh

, 2001 due to time constraints. At that time, Transect A grain size sampling had been
completed and approximately 61 percent of the grain-size samples (68 total) had been
collected (Figure 4-3). The driWng and sampling program proceeded at a slower pace than
originally planned due to a number of unforeseen difficulties. A delay in the seal structure
identification was encountered, due to a delay in obtaining a letter of authorization (LOA)
from the US Fish and Wildlife Service (USFWS). The presence of Westem GeoCo
geophone cable lines increased the one way travel time to approximately three (3) hours and
prevented efficient usage of eATCD trails. Weather, seal structures and the geophysical
survey caused delays throughout the program.
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SEcnONFOUR Results

As specified in the Work Plan, samples were collected at four depths at a minimum of four
stations along each of the three transects, fulfilling the statistical requirements of the stratified
systematic sampling design. This design, intended to provide statistically sufficient
characterization of sediment chemistry and thus grain size data, was based on EPA (1992)
guidance and statistical methods summarized by Gilbert (1987). However, as noted above, not
all of the grain-size samples were collected as initially prescribed by the Corps.

4.2 SURFACE SEDIMENT CHEMISTRY RESULTS

Four surficial sedimel}ot samples were collected from stations in the study area at depths ranging
from the surface to 0.5 feet below the existing seafloor (Figure 4-2). Table 4-1 presents a
complete list of the chemical and physical parameters analyzed by an independent laboratory and
the reported minimum, maximum, and average concentrations.

The EPA and Corps have not promulgated guidance for environmental evaluation of dredging
activities specific to Alaska. However, guidance exists for the Lower Columbia River and other
Pacific Northwest estuaries in the form of the Dredged Material Evaluation Framework, Lower
Columbia River Management Area (November 1998). EPA Region X directed that this guidance
be applied to the Liberty Development sampling program. Screening levels for specific
chemicals-of-concern (CoCs) are provided in Table 4-1.

Metal and PAH analyses conducted on the sediment samples collected for this baseline study
resulted in concentrations consistently less than the regulatory screening levels (Table 4-1).
Notable results are summarized below for select physical properties and the CoCs. The quality
controUassurance (QAlQ!:.) for all laboratory analyses is summarized in Appendix E and
laboratory results for all sample analyses are presented in Appendix F.

Physical properties and conventional chemicals~of~concern:

• Ammonia as Nitrogen: Concentrations generally increased toward the north (offshore).
Station AS02 exhibited the lowest concentration at 0.7 milligram per kilogram (mgfkg) and
Station AS04 the highest at 3.3 mglkg. Stations AS01 and AS03 (Figure 4-2) had similar
concentrations ranging of 2.6 mglkg and 2.4 mg!k:g, respectively.

• Total Organic Carbon (TOC): Results ranged from 8,000 mglkg (0.8 percent) TOC, for
Station AS02, to 40,400 mglkg (4.04 percent) for Statioo ASOI.

• Total Volatile Solids (TVS): Sample results showed a distribution similar to that of TOC.
Results ranged from 12,700 mg/kg (1.27%) in a sample collected at the nearshore Station
AS02 to 46,500 mglkg (4.65%) in a sample collected at Station ASOJ.

• Sulfides: Sulfides were detected in all samples, with the lowest concentration, 51.6 mg/kg,
reported in a sample collected at the nearshore Station AS02. The highest concentration, 882
mg/kg, was measured from a sample collected at Station AS01.

Metals:

• All sediment analyses for the selected metals resulted in concentrations lower than (below)
the screening levels prescribed in Dredged Material Evaluation Framework, Lower
Columbia River Management Area (November 1998). See Table 4-1.
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SECDONFOUR Results

• Measurable concentrations of all metals were found in all surface sediment samples.

• Mercury was detected in low (~0.05 mg/kg) concentrations near the method detection limit
(MOL).

• Antimony concentrations were lower than 0.2 mglkg for all samples. The highest
concentration reported was for a sample collected at Station AS04 at 0.17 mglkg.

• Silver concentrations were lower than or equal to 0.105 rnglkg for all samples. The highest
concentration reported was for Station AS04 at 0.105 mglkg.

Polycyclic Aromatic Hydrocarbons WAH):

• All sediment samples analyzed for PAH compounds indicated concentrations lower than
(below) the screening levels prescribed in Dredged Material Evaluation Framework. Lower
Columbia River Management Area (November 1998). See Table 4-1.

• With the exception of 14 J..lg/kg of phenanthrene measured in a sample collected at Station
AS03, the low molecular weight PAH (LPAH) aDd high molecular weight PAH (HPAH)
compounds were not detected above the method reporting limit (I\1RL) in the surface
sediment samples. Only estimated (1) values are reported.

Additwnal Analyses:

Additional analyses were perfonned on the four surface samples. The samples were analyzed for
pesticides, PCBs, semi-volatile organic compounds (SVOC) and select volatile organic
compounds (VOC). The majority of the analytes were not present in measurable quantities.
Estimated (1) values near the MDLs were reported for select compounds not present at
concentrations above the method reporting limits.
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Table 4-1 Surface Sediment Chemistry Results and Screening Levels

Chemical
Screening Minimum

Maximum Result
Level Result

hysical Properties and Conventional Chemicals of Concern
ota1 Solids (Percent) -- 68 79.7
olal Volatile Solids (Percent) -- 1.27 4.65

tTotal Organic Carbon (Percent) -- 0.8 4.04
otal Sulfides (mg/kg) -- 51.6 882

Ammonia as Nitrogen (mglkg) -- 0.7 3.3

lMetals (mgIkg)

IAntimony 150 0.1 0.17

IArsenic 57 4.6 8
arium -- 29.5 58.5
admium 5.1 0.11 0.34

ICalcium -- 25100 73200
promium -- 8.51 13

opper 390 6.29 15.1
ron -- 11300 16500

~,d 450 6.03 9.29
Manganese -- 142 256
Mercury OA1 0.01 B 0.05

icke) 140 12.4 20.7
Silver 6.1 0.033 0.105

inc 410 34.9 57.8

Organics (mg/kg)

Low Molecular Weight Polynuclear Aromatic Hydmcarbons (mgIkg)
-Methylnaphthalene 670 ND (3.8) 12 J
cenaphthene 500 ND (3.7) NO (4.1)
cenapbthylene 560 ND (23) NO (2.6)
nlhracene 960 ND (2.9) ND (3.7)

Fluorene 540 NO (3.3) ND (3.6)
aphthalene 2.100 NO (2.3) 6.7 J

I"henanthrene 1,500 4.1 J 15 J

High Molecular Weight Polynuclear Aromatic Hydrocarbons (
rBenzo(a)anthracene 1,300 ND (1.8) 3.11

enzo(a)pyrene 1,600 ND (1.2) 3.8 J
enzo(b+k)f1uoranthene 3,200 ND (2.8) 4J
enzo(g,h,i)perylene 670 ND (1.3) 4J
hrysene 1,400 2.71 7.6J

Oibenzo(a,h)anthracene 230 NO (1.3) 2.3 J

luoranthene 1,700 NO (3.2) NO (4)
Indeno(1,2,3-cd)pyrene 600 NO (0.64) ND (0.74)
Pyrene 2,600 ND (3.7) 7.81
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Table 4-1 (Cont.) Surface Sediment Chemistry Results and Screening Levels

Results

Chemical
Screening Minimum Maximum Result

Level Result

Chlorinated Hydrocarbons (mglkg)
1,3-Dichlorobenzene 170 ND (0.9) ND (I)

lA-Dichlorobenzene 110 ND(I) ND(2)
1,2-Dichlorobenzene 35 ND (0.9) ND(I)
1,2,4-Trichlorobenzene 31 ND (3.3) ND(3.9)
lHexachlorobenzene (HCB) 22 ND (3.8) ND (4.9)

~thala'" (mg/kg)

~imethylPhthalate 1,400 ND (3.4) ND (4.1)

iethyl Phthalate 1,200 ND(4) ND (4.7)
i-n-butyl Phthalate 5,100 ND (3.7) ND (4.1)
Dtyl Benzyl Phthalate 970 ND (2.2) ND (2.5)

B is(2-ethylheJIyl)phthalate 8,300 ND (200) ND (230)
iDi-n-octyl Phthalate 6,200 ND (2.3) ND (2.6)
Pbenols (mg/kg)

henol 420 24J 35 J
-Melhylphenol 63 ND(3) ND (3.8)
-Methylphenol 670 ND (3.4) 9.2J
,4-Dimethylphenol 29 ND (19) ND (27)
entachlorophenol 400 ND(3) ND (3.8)

Miscellaneous Extractables (mg/kg)

Benzyl Alcohol 57 ND (3.5) ND (4.5)
lBenzoic Acid 650 37 J 57 J

~benzofuran 540 ND (3.6) ND (4.7)
exachloroethane 1.400 ND (2.9) ND (3.7)

lHexachlorobutadiene 29 ND (3.5) ND (4.5)
IN-Nitrosodiphenylamine 28 ND (3.5) ND (3.9)
Pesticides and PCBs (mglkg)

otal DDT 6.9 ND (0.2) I 0.31
sum of 4,4'-00D, 4,4'-DDE and 4,4'-DDT)

Aldrin 10 ND (0.3) ND (0.4)
-Chlordane 10 ND (0.2) ND (0.2)

Dieldrin 10 ND (0.4) ND (0.5)
Heptachlor 10 ND (0.2) ND (0.2)
g BHe (Lindane) 10 ND (0.4) ND (0.7)

atal PCBs 130 ND(3) ND(3)

Notes.
1 Dredged Material Evaluation Framework, lnwer Columbia River Management Area (No"ember 1998);

No screening level
J The result is an estimated concentration that is less than the MRL but 2: the MDL
ND Analyte Not Detected, the maximum method detection limit (MDL) is shown in parentheses as applicable
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4.3 SUBSURFACE SEDIMENT CHEMISTRY RESULTS

Resuhs

Ninety-fouf subsurface sediment samples were collected from stations aligned along the three
alternative pipeline routes (Figure 4-1). Table 4-2 presents a complete list of the chemical and
physical parameters analyzed by independent laboratories and the reported minimum, maximum,
and average concentrations and the regulatory screening levels as listed in the Dredged Material
Evaluation Framework, Lower Columbia River Management Area (November 1998). Analyses
conducted on the sediment samples collected for this baseline study resulted in concentrations
consistently less than the screening levels (fable 4-2). Notable results are summarized below for
physical properties and the CoCs.

Physical properties and conventional chernicals~of-concem:

• Ammonia as Nitrogen: Sample results indicate two positive trends: a depth relationship
where ammonia as nitrogen concentrations increased with depth below the seafloor; and a
nearshore/offshore trend where concentrations were notably higher for offshore sediments as
compared to nearshore sediments. However, there were two exceptions, Stations CGR06 and
CGR08. These stations had similar concentrations ranging from 3.8 mgfkg (3-4 feet) to 49.7
mglkg (7.8-8.8 feet). The highest concentrations reported were for sediments collected at
Stations AGR09 (11.5-12.5 feet) and BGR08 with results up to 710 mglkg. The only sample
having no ammonia as nitrogen reported was the near surface sediment sample collected at
Station BGROI (1.5-2.5 feet), non-detect (ND) at 0.3 mg/kg. The deepest sample at Station
BGROI (13-14 feet) had the lowest concentration reported at all depths of all samples taken,
at 0.7 mg/kg.

• Total Organic Carbon (TOe): Results ranged from 2,200 mglkg (0.22 percent) in a sample
collected at Station BGROI (5.5-6.5 feet) to 147,000 mglkg (14.7 percent) TOC in a sample
collected at Station AGR05 (4.5-5.5 feet, peat). Coarse-grained offshore sediments collected
in shallow nearshore waters (Station BGROI [sand]) exhibited the lowest concentrations.
TOe levels tended to increase as the percentage of fine-grained (silt and clay) surficial
sediment increased.

• Total Volatile Solids (TVS): Sample results showed a distribution similar to that of Toe.
Results ranged from 7,100 (0.71 %) in a sample collected at the nearshore Station BGROI
(13-14 feet, gravel) to 264,000 (26.4%) in a sample collected at Station AGR05 (4.5-5.5 feet,
peat).

• Sulfides: Sulfides were detected in all samples. The lowest concentration, 18.8 mgfkg was
reported in a sample collected at the nearshore Station BGROI (1.5-2.5 feet). The highest
concentration, 3,290 mglkg was present in a sample collected at Station AGR02 (11.5-12.5
feet, organic silt).

Metals:

• All sediment analyses for the selected metals resulted in concentrations lower than (below)
the screening levels prescribed in Dredged Material Evaluation Framework, Lower
Columbia River Management Area (November 1998). See Table 4-2.
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• Measurable concentrations of all metals were found in all of the samples with the exception
of one analysis for cadmium at Station BOROl (5.5-6.5 feet, sand) and one analysis for
mercury at Station AGR02 (6.5-7.5 feet, silty sand).

• All reported cadmium concentrations were less than 1 mg/kg with the exception of samples
taken at Station AGR05 (4.5-5.5 feet), which contained concentrations up to 1.12 mg/kg.
These sample concentrations were notable as compared the other samples taken at the same
station, but below the regulatory screening level of 5.1 rng/kg. The next highest
concentration reported at the same station was 0.24 mglkg (10-11 feet).

• Mercury was detected in low concentrations near the method detection limit (MOL). All
samples contained mercury at concentrations Jess than or equal to 0.09 mg/kg.

• Antimony concentrations were lower than 0.35 mg/kg for all samples. The highest
concentrations were reported for samples taken at Station AGR05 (4.5~5.5 feet, peat) and
AGR09 (6.5-7.5 feet, silty sand and 11.5-12.5 feet, clayey silt).

• Silver was detected at concentrations lower than 0.3 mglkg in all samples. Like antimony,
the highest concentrations were reported for samples at Station AGR05 (0.267 and 0.297
mglkg at 4.5-5.5 feet) and AGR09 (0.229 mglkg at 6.5-7.5 feet, and 0.226 mglkg at 11.5-12.5
feet). Additionally, one sample collected at Station AGR07 (1-2 feet, silty sand) contained
silver at 0.266 mglkg.

Polycyclic Aromatic Hydrocarbons WAH):

• All sediment samples analyzed for PAH compounds resulted in concentrations lower than
(below) the screening levels prescribed in Dredged Material Evaluation Framework, Lower
Columbia River Management Area (November 1998).

• The low molecular weight PAR (LPAH) compounds acenaphthene, acenaphthylene, and
anthracene were not detected above the method reporting limit in the sediment samples.
Only estimated (J) values are reported.

• The high molecular weight PAR (HPAH) compounds benzo(a)anthracene, benzo(a)pyrene,
benzo(k:)f1uoranthene, dibenzo(a,h)anthracene, and indeno(l,2,3-cd) pyrene were not
detected above the method reporting limit in the sediment samples. Only estimated (1)
values are reported.

• All reported estimated concentrations for all PAH compounds were less than or equal to 52
parts per billion (ppb) or micrograms per kilogram (J.lglkg). The maximum PAH
concentration of 52 Ilglkg were reported for 2-methylnaphthalene and phenanthrene at
Station AGR07 (1-2 feet).
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Table 4-2 Subsurface Sediment Cbemistry Results and Screening Levels

Chemical
Screening

Minimum Result Maximum Result
Level

Phvsical Pronerties and Conventional Chemicals of Concern
I'rotal Solids (Percent) -- 43.7 93.1

otal Volatile Solids (Percent) -- 0.71 26.4
atal Orl!anic Carbon Percent -- 0.22 14.7
otal Sulfides (rna/kg) -- 18.8 3290

Ammonia as Nitrogen (mill!!) -- ND (0.3) 710
~et.1s

Antimony 150 0.048 0.35
!Arsenic 57 2.4 15.2
Barium -- 28.6 171

admium 5.1 ND (0.03) 1.12
alcium -- 2160 86600
hromium -- 5.84 33.1

390 2.91 41.2
Iron -- 6620 36000
Lead 450 2.33 18.4
Manl!:anese .- 52.7 738
Mere"", 0.41 NO (0.01) 0.09

iekel 140 6.48 47.1
Silver 6.1 O.02B 0.297

inc 410 20.1 lIO
Onzanics (m2Ikl!)
Low Molecular Weight Pol 'nuclear Aromatic H drocarbons ( )
-Methylnaphthalene 670 ND(3) 52
cenaohthene 500 ND(2) 2J

Acenanhthvlene 560 NO (2) NO(3
Anthracene 960 ND(2) 6J
lAuorene 540 ND(2) 6.8
tNaohthalene 2,100 NO (3) 28
IPhenanthrene 1,500 ND (2) 52
I!!!d Molecular Weil!ht Polvnuclear Aromatic Hvdrocarbons (DU!/kpo)

enzo(a)anthracene 1,300 ND (2) 61
Benzo(a)pyrene 1,600 ND(3) 5J
Benzo(b+k)flllOranthene 3,200 NO (2) 12
Benzo(~.h,i)perylene 670 ND (2) 8
Chrvsene 1,400 ND(3) 22
lDibenzo(a,h)anthracene 230 NO (2) 3J
F1uoranthene 1,700 ND(2) 14
ndeno( 1;2,3--<:d)tl'Vrene 600 ND (0.7) 3J
P~ene 2,600 NO (2) 14

Notes:
J Dredged Material Evaluation Framework, Lower Columbiil River Management Area (November 1998);

No screening le..d
B The inorganic analyte result is an estimated concentration that is less than the MRL but ~ to the MDL
J The organic analyte result is an estimated concentration that is less than the MRL but ~ to the MDL
ND Analyte Not Detected, the maximum method detection limit (MDL) is shown in parentheses as applicable
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4.4 GRAIN SIZE RESULTS

BesaRs

Grain-size sediment samples were collected at a minimum of four locations along each transect,
with a total of 43 samples collected along Transect A, 15 along Transect E, and 20 along
Transect C (including fOUT samples collected from Station BGROl). Grain-size distribution data
obtained from the 74 total samples collected in 2001 add to the existing knowledge base of
Foggy Island Bay sediments, where 53 marine sediment samples were collected in 1997 and 34
samples were collected in 1998 (Duane Miller & Associates 1997, 1998).

• Sediments are predominantly clastic with organic silt and thin inter-bedded layers of peat.
SiIts and fine sands dominated the sudicial sediment distribution for the offshore samples.
Coarser-grained nearshore sediments transitioned to finer-grained sediments offshore as
shown in boring logs presented in Appendix D (Duane Miller & Associates 2001).

• On average, sediments samples contained 62% fines (silt and clay).

• Sediment samples collected from offshore (water depths greater than 15 feet) boreholes
contained 70% fines.

• Offshore sediments typically consisted of sand, silty sand. with some soft Holocene silt, and
many pockets and layers of peaty soil. Organic silt generally was found overlaying finner
Pleistocene deposits (Duane Miller & Associates 2001).

• Sediment samples collected from nearshore (water depths less than 15 feet) boreholes
contained 45% fines.

• Nearshore, sandy zones were more prevalent and in some cases dominant with sandy gravel
found below (Duane Miller & Associates 2001).

• Complex features (e.g., distributary channels, submerged shoreface) identified in a
geophysical survey conducted along Transect A (Figures 3-1 and 3-2) were not delineated
along Transects Band C. Grain-size samples collected within these complex features tended
to be coarser-grained than the surrounding sediment; however, these were small-scale
features and coarse-grained material only comprise a small portion of sediments in these
features.

• Sediments sampled in 2001 displayed grain-size distributions consistent with those found
previously in geotechnical studies in the area (Figures 3-1 and 3-2) (Duane Miller &
Associates 1997, 1998).
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Concern regarding suspended sediment generated by the pipeline construction (i.e., excavation
and fill) and ocean dumping activities and its probable movement through the nearby Boulder
Patch community prompted the requirement to conduct this sampling program. Representative
samples from sediment anticipated to be excavated and used as fill during pipeline construction
activities were collected and analyzed for selected physical properties and CoCs. The sampling
effort was restricted to water depths that coincide with the floating land fast sea ice, where bay
waters will be encountered below the sea ice during construction activities. and thus, provide a
medium to suspend sediment. The grounded sea ice zone is typically restricted to shallower
«6.5 feet) nearshore areas where the sea ice rests directly on the seafloor with little to no free
water to suspend sediments.

Sediment chemistry samples were collected to ascertain concentrations of selected CoCs and
compare the results to regulatory screening levels. Grain size distribution samples were
collected to support a predictive modeling effort led by the Corps to delineate areas that would
probably be directly affected by the suspended sediment generated by construction activities, and
determine its significance to the Boulder Patch community.

5.1 SEDIMENT CHEMISTRY
Transformations & Correlations: Variability among hydrocarbons concentrations (e.g., PAH)
tend to be relatively large, and thus, it can be problematic to delineate natural and anthropogenic
sources from the data set. To reduce the variability for a selected analyte, TOC and grain-size
distribution are common physical properties used to nonnalize results. The State of Washington
established sediment management standards (SMS) for PAH results normalized by TOC.

The sediment quality values (i.e., screening levels) listed in the Dredged Maten·al Evaluation
Framework, Lower Columbia River Management Area (November 1998) and the Puget Sound
Dredged Disposal Analysis or PSDAA (Corps et al. 1998b) do not normalize PAH results by
TOe or any other physical property. Therefore, the PAH results are not normalized by TOC in
this report.

Correlation is a useful method to delineate relationships and trends between the CoCs and
physical properties if there is a reason to believe that such correlations might exist. The
relationship between TOC and the percent fines (silt plus clay size particles) results in a linear
trend (Figure 5-1). Similar proportional relationships exist between TVS and percent fines, and
thus between TOC and TVS (Figure 5-2). Past analyses (Corps 1999) indicated that TOC
concentrations are higher near the river mouths; however, this spatial distribution with proximity
to fluvial discharges could not be distinguished using sample data obtained this study. Figures 5
3 and 5-4 show the near-surface distributions of manganese and calcium. These figures illustrate
the complexity involved in distinguishing spatial correlations (e.g., fluvial proximity) from
depositional environments.

Relationships between metal concentrations and percent fines were found in this study to be
roughly proportional (Appendix G). These correlations are similar to those of previous
investigations in the region where metal concentrations were typically higher in fine-grained,
clay-rich sediments because of their greater sUlface area and differences in mineralogy. Due to
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Figure 5-2
Relationship Between TVS and TOe
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SECTIDNFIVE Discussion

the relatively low concentrations found in this study for many of the metals, the correlation with
percent fines could not be quantified. Similar uncertainty in detennining spatial relationships was
encountered for metals as is illustrated in Figures 5-3 and 5-4 for manganese and calcium.
However, relationships between metals were evident.

Correlation of concentrations of cadmium, chromium, copper, iron, lead, nickel, and zinc
demonstrated various levels of proportionality, with the strongest correlations existing between
chromium, nickel, and zinc (Figures 5-5,5-6,5-7, and 5-8).

Although metal concentrations were generally too low to establish definitive relationships with
grain-size, relationships between metals showed a positive correlation for both surface and
subsurface samples. These proportional metal-to-metal relationships are indicative of natural
variability. Also, there was no notable difference in analyte concentrations between surface and
subsurface samples. All CoC concentrations were low, with many PAH results below method
reporting limits being designated as estimates.

Because the subsurface sediments have not been affected by anthropogenic activity, the COC
concentrations are considered to represent natural background conditions. Furthennore, since
the surface sediments exhibited similar concentrations for all of the CoCs as the subsurface
sediments, it is likely that these results also describe natural background values.

Comparison with Findings from Previous Studies: Numerous studies have collected and
evaluated sediment geochemistry within the study area. Samples collected by NORTEC in 1983
prior to the first drilling in Foggy Island Bay (Shell Oil Tern #1) served to establish the natural
background concentrations. Two additional studies have also provided infonnation on selected
heavy metals, volatile organic compounds (VOCs), semi volatile organic compounds (SVDCs),
and petroleum hydrocarbons (Montgomery Watson 1997, 1998).

Similar to the results of previous investigations, no CoCs exceeded screening levels in this study.
Table 3-1 presents a statistical summary of heavy metal concentrations from previous studies for
sediment quality samples collected in Foggy Island Bay and other Beaufort Sea areas. Metal
concentrations found in this study were found to be consistent with historic and regional data.
Barium, chromium. lead and mercury concentrations were within the ranges previously
established for the study area.

Metal-to-metal correlations agreed with findings from the Beaufort Sea Monitoring Program
(BSMP) sponsored by the MMS (Battelle 1987; A. D. Little 1990), 1995 Northstar Unit
Sampling Program (Woodward Clyde 1996), and the 1999 Northstar baseline sampling (URS
2(00). Past studies have shown correlations between PAHs and percent fines to be similar to the
relationship between metals and percent fines. However the concentrations of the compounds
reported in this study were only slightly above the :MDLs and many were reported as estimates.
The relationship between PAH compounds and percent fines has not been characterized because
using very low, estimated values could be misrepresentative.

Previous investigations noted natural background concentrations and this study had similar
results. This observation supports the conclusion that these sediment samples are representative
of natural background conditions.

URS 5-6



Figure 5-5
Relationship Between Nickel and Zinc

50,------,------.-------,--------,-------.-------,

45 --

40 ~-~-~~.-.-I--------+--~~-----1------ 1--------- ---- o~

• Surface

... Transect A

• Transect B

• Transect C

----------------

•----- -_.-._-----, --------

• • A___+- 1---- .-11.-------+---
•

-------t------- - --- ---------'l~~-.---~

I·· AI
.t-~--r~ -11.--

35 -~-----------.----.------- ---------+-

15 --+------- -- -------

10 +----C.'.--__+_.. - - -------+--------- -- -----f- -- --~-- -- ---

5 - ------- - - -_. -- -----~ --- _.- --- - --- ~

1201008060

Zinc (mg/Kg)

4020
o-l-------I-------I-----l------+-------I--------j

o



Figure 5-6
Relationship Between Chromium and Zinc
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Figure 5·8
Relationship Between Lead and Iron
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SEenONFIVE

5.2 GRAIN SIZE

Discussion

Excavation and fill activities related to marine pipeline construction will generate suspended
sediment in water depths greater than 6.5 ft. Coarser sediments such as grave] and sands that are
suspended by the construction activities will fall out of the water column in proximity of the
construction site. However, the finer-grained sediments (silt and clay size particles smaller than
the #200 sieve [0.075 mm]) are anticipated to be transported further down current, possibly
affecting the nearby Boulder Patch community.

Grain size samples have been collected during three separate efforts in support of the Liberty
Development: 1997 geotechnical investigation (D. Miller & Associates 1997); 1998 geotechnical
investigation (D. Miller & Associates 1998); and this study. The 1997 geotechnical investigation
collected representative samples nearby the applicant's preferred pipeline route ([ransect A) and
nearby the South Island alternative pipeline route (Transect B), while the 1998 effort focused on
Transect A. This study added to the sample set for Transects A and B. and collected samples
along the Tern Island alternative pipeline route (Transect C).

Earlier analysis of grain-size distribution results for Transect A detennined that the fine-grained
materials (silt and clay size particles smaller than the #200 sieve [0.075 mmD were
approximately 23% of the sediment that would be excavated and used as fill during pipeline
construction (USGWC 1998). However, this earlier analysis inadvertently included results from
sediment samples collected within the grounded ice zone where coarser-grained (sands and
gravel) are the predominant sediments. Thus, for this discussion, samples that coincide with the
maximum trench depth and water depths greater than 6.5 feet below sea level were used to
characterize the sediment grain-size distribution along the three alternative pipeline routes.

This analysis is based on the following assumptions:

• The maximum trench depth will be 15 feet

• The trench lengths under consideration extend from the seaward limit of the grounded ice
zone (6.5 feet below sea level) to the proposed alternative production islands

• The trench excavation dimensions are:

Bottom width = 10 feet

Side slopes = 3: I or 45 feet: 15 feet

Effective cross-sectional trench width = 55 feet

Two analyses were performed to characterize the grain-size distribution for each transect. First,
an average grain-size distribution was determined for each proposed trench excavation prism
based on samples that were collected along or immediately adjacent to each alternative pipeline
route. This simplified representation should only be used as a rough estimate of sediment
texture. Second, spatial analysis was performed to estimate the distribution of percent fine
grained sediments (silt and clay) along each of the pipeline route alternatives evaluated in Liberty
Development and Production Plan Draft Environmental Impact Statement (MMS 2001). To
assure that a conservative (i.e., slight overestimate of percent fines) approach was taken, the
highest result of fine-grained sediments was used when there were two or more samples
(typically duplicate samples) collected within a single depth interval for a given core.

URS 5-11



SEmONFIVE Discussion

5.2.1 Average Grain-Size Percent Fraction

The heterogeneous nature of the sediments encountered in borings located along the pipeline
route alternatives indicate that no one grain-size sample describes the different sediments that
will be removed from the pipeline trench. A generalized estimate of grain-size distribution can
be made by computing the average percent fraction by retained weight for each sieve size from
the samples collected along each transect. This approach estimated that Transect A and C trench
prisms contained similar percentages, 64% and 61 % respectively, of fine-grained sediments,
while 42% of the Transect B trench prism contained fined-grained sediments (Table 5-1). This
generalized approach does not consider sample location along the transect, so if the samples are
clustered or biased in any manner to a particular portion of the transect, there is a possibility for
erroneous conclusions. To gain a better understanding of the distribution and volume of fine
grained sediments within the trench prisms, spatial analysis was used.

Table5-1 Grain-size Distribution

Soil Classirtcation SieveIParticle Size Sieve Percent Fraction Average
Number (weight retained)

Transect A TransectB TransectC
4.75mm 4 1.3 14.4 5.4

Gravel
2.00mm 10 0.9 4.2 1.7
0.850mm 20 1.0 2.0 0.7
0.425 mm 40 1.3 3.7 1.7

S""d 0.250mm 60 4.3 13.9 8.6
O.I06mm 140 18.2 17.2 14.2
0.075 mm 200 7.3 2.9 4.9

Silt 0.tX>39 - 0.0625 rom NA 52.8 27.7 49.0

Clay <O.OO39mm NA 1l.2 13.8 11.9

Average Fines (Silt and Clay) 64% 42% 61%

5.2.2 Spatial Grain-Size Analysis

Spatial analysis was used to determine the volume of fine-grained sediments that are anticipated
to be excavated in waters that coincide with floating land-fast sea ice. Cross-sections were
constructed for each pipeline alignment illustrating profile depths and grnin-size results reported
for samples collected at each applicable bore hole. Vertical distributions of grain-size gradations
along Transects A, B, and C are shown on Figures 5-9, 5-10 and 5-11 respectively. Based on the
trench dimension assumptions, the following volume estimates were computed for fine-grained
(silt and clay) sediments to be excavated in water depths great than 6.5 feet:

• Transect A: 60% fines or419,036 cubic yards (cy)
• Transect B: 52% fines or 292,984 cy
• Transect C: 63% fines or 489,677 cy

URS 5-12
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SECnONFIVE Discussion

Grain-size distribution in sediments along the three pipeline route alternatives showed variability
according to distance offshore and transect location.

• Coarser-grained sediments were predominantly found in samples collected from cores
located near the shallow waters adjacent to the grounded ice zone

• Finer-grained sediments dominated the grain-size distribution for samples collected at the
northern end of all three alternative pipeline routes

• Transect A exhibited complex sediment distribution as a result of small-scale
depositional features such as distributary channels and a submerged shoreface that were
identified during a previous geophysical hazard survey (Watson Co. 1998b)

• Small-scale depositional features that typically correspond with Pleistocene deIXlsits were
not identified along Transects Band C. Watson Co. (1998a) delineated a surface outcrop
of Pleistocene deposits seaward of the grounded ice zone near the 1998 bore hole D-12
and extending to approximately 2,800 ft south of the proposed Liberty Island (Figures 3-1
and 3-2). These Pleistocene lag deposits provide sufficient clasts (i.e., pebbles and
occasional cobbles) for kelp recruitment, and thus, serves as the substrate for the nearby
Boulder Patch communities. However, the finer-grained Holocene deposits cover the
Pleistocene sediments at the northern and southern ends of Transect A, restricting kelp
recruitment. Also, small-scale features delineated within the Pleistocene deposits were
not observed in the abundance within the Holocene sediments (Figures 3-1 and 3-2). It is
possible that the near surface distribution of manganese as shown in Figure 5-3 represents
the contact between the surface outcrops of Pleistocene and Holocene deposits. Also, the
absence of sizable amounts of kelp east of Transect A probably is indicative of finer
grained Holocene sediments covering the Pleistocene lag deposits throughout the length
of Transects Band C. Thus, the apparent lack of encountering small-scaled features
along Transects B and C is consistent with our current understanding of the surficial
geology within the study area.

5.2.3 Comparison with Findings Irom Previous Analyses

Previous studies employed similar spatial analyses to estimate the volume of fine-grained
sediments that would be excavated along the offshore pipeline route (URSGWC 1998; URS
2CHX». These analysis were completed using data obtained during 1997 and 1998 geotechnical
investigations (Duane Miller and Associates 1997, 1998).

The earlier spatial analysis correlated grain-size (percent fine-grained sediment) results with the
Unified Soil Classification System (USCS) units. Based on proposed excavation descriptions
provided in the Liberty Development Project Development and Production Plan (BPXA 1998),
volume estimates were computed for each excavated USCS unit. Based on average percent fines
for each USCS unit, estimated volumes of fine-grained (silt and clay) sediments were computed.
(Table 5-2).
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SEcnONFIVE DiscussIOn

Table 5·2 Fine-grained Material Estimated for Trench Excavations

Location Grain-size Sample Result Analysis USeS-based Analysis (Previous Analysis)
Trench Trench Percent Volume of Trench Trench Percent Volume of
Depth I Length Fines Fines to be Depth 1 Length Fines (Silt Fines to be

(feet) (feet) (Silt aDd Excavated (feet) (feet) and Clay) Excavated
Clay) (ey) (cy)

TranseclA 15 22,500 60 419,036 10 22,500 65 148,100

Transect B2 IS 18,300 52 292,984 10 23,500 69 162,500

Transect C IS 25,300 63 489,677 NA - Western pipeline route 10 Endicott had been
third alternative

Trench depths for rile two analyses are dIfferent because of pipeline bunal depth changes. The mcreased depths In the present
analysis result in larger volumes being calculaled for eJlcavated sediments.

2In die previous analysis, Transect 8 extends approximately 4,000 feel north of Southern Island to Liberty Island. This length,
which covers an offshore area containing Holocene fine-grained sediments was not included in the present analysis. and thus
results in a lower percentage of fine-grained sediments,

The two analyses employed different assumptions that must be considered when comparing the
findings. First the USeS-based spatial analysis was based on an average grain-size (percent
fines) and the resulting distribution based on interpolating uses units. Second, the trench
volumes calculated in the previous analysis were based on a shallower trench depth of 10 feet
rather than 15 feet; therefore, volumes of fine-grained sediment were lower. Third, the trench
length for Transect B in the previous analysis extended approximately 4,000 feet beyond
Southern Island to the proposed Liberty Island. Thus, the percent fine-grained sediment was
higher as compared to the truncated South Island Alternative pipeline route used in the current
analysis since the 4,000-foot section between Southern Island and Liberty Island is composed of
Holocene fine~grained sediments (Figure 4-3). The values for percent fine-grained sediments in
the proposed excavated material were relatively consistent, and thus it is unlikely that additional
sampling along any of these transects would result in significantly different volume estimates for
fine-grained sediments.

5.2.4 Grain-size Distribution Conclusions

1) Based on grain-size spatial analysis, the percent fines are relatively consistent between the
Ihree Iransects (52-63%),

2) Earlier analyses using USeS-based spatial analysis to calculate the estimated volume of fine
grained sediments within the pipeline trenches produced similar results to this report.

3) Additional sampling would probably encounter similar sediments, with local variations due
to small-scale features such as distributary channels and submerged shoreface - especially
from samples collected within the Pleistocene lag deposits. However, it is anticipated that
the overall percentage (and calculated volume) of fine-grained sediments would be similar to
results in this and previous reports.
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The Liberty Development 2001 Sediment Quality Study provides an understanding of selected
physical and chemical parameters of sediment anticipated to be excavated and used as fill or
disposed of via ocean dumping. Key findings from this study include:

Surface and Subsurface Sediment (Chemistry) Quality

• All CoC concentrations in surface and subsurface sediment samples were less than the
regulatory screening levels presented in the Dredged Material Evaluation Framework, Lower
Columbia River Management Area (November 1998).

• The range of values for sediment chemistry and physical properties corresponded with
findings from regional sediment studies and other sediment sample studies conducted to
support the Liberty Development.

• Concentrations of CoCs were similar to sediment chemistry concentrations described in
regional and previous studies as representing natural background concentrations

• There was a positive linear correlation between the fine-grained sediment fraction and heavy
metal concentrations from surface and subsurface sediments. This study concludes that there
is no evidence of contaminant input from industrial or human-use activities.

• Most PAH analytes were not present in measurable quantities. Estimated (1) values near the
MDLs were reported for select compounds detected but not present at concentrations above
the method reporting limits.

Grain-size Distribution

• Coarser-grained sediments were predominantly restricted to the shallow waters adjacent to
the grounded ice zone and finer-grained sediments dominated the grain-size distribution for
samples collected in northern end of the alternative pipeline routes. This trend toward
increasing percent fines with distance offshore is consistent with earlier geotechnical
investigations (Duane Miller and Associates 1997, 1998).

• Based on spatial analysis, the percent fines are relatively consistent between the three
transects (52-63%). Earlier analyses using soil classification correlations with the average
percent fine-grained sediment fraction produced results similar to those found in this report.

• Additional sampling would probably not result in an overall change in the estimated volume
of fine-grained (silt and clay) sediments in the proposed excavated material.
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SEenllONE IntrDlluetlon

BP Exploration (Alaska) Inc. (BPXA) plans to develop the Liberty oil field in the Beaufort Sea
for production and transport ofsales-quality oil to the Trans-Alaska Pipeline system. The field
will be developed from a gravel island to be constructed on the Federal Outer Continental Shelf
(OCS) in Foggy Island Bay (Figore 1-1). The Liberty oil field development will include a
subsea pipeline construction from the proposed island (Liberty Island) to a land-based
connecti0D: with the Badami Sales Oil Pipeline.

The U.S. Minerals Management Service (MMS) is currently conducting an environmental
evaluation of the Liberty Developmen~ based on the National Environmental Policy Act of 1969
(NEPA). The evaluation is presented in the Liberty Development and Production Plan Draft
Environmental Impact Statement (MMS 2001). This document includes evaluations ofmultiple
pipeline routes and production island locations, including the applicant's proposed Liberty Island
route (Figore 1-2).

The pipeline system is anticipated to be constructed during the winter. Ice roads will be built to
allow equipment access to the construction area. The proposed pipeline construction activity
sequence is: 1) ice cutting and slotting, 2) trenching, 3) pipeline assembly and installation, 4)
trench backfilling, and 5) pipeline pressure testing. During construction, some dredged material
will be stored temporarily at sites away from the trench due to loading capacity and deflection
characteristics of the ice. Ifnecessary, the storage sites also will serve as disposal sites.
Although the majority of dredged material is intended to be backfilled into the trench, as much as
110,000 cubic yanls (Yd') (76,500 cubic meters [m']) ofdredged material from the trench could
be disposed of in Foggy Island Bay. Also, a contingency plan for disposal of temporarily stored
spoil is required in the event that weather or ice conditions necessitate abandonment of
opemtions prior to completion ofconstruction activities.

The U.S. Environmental Protection Agency (EPA) and the U.S. Anny Corps ofEngineers,
Alaska District (Corps) are cooperative agencies with the MMS on the Liberty Development
Environmental Impact Study (EIS). Construction pennits administered by the Corps and EPA
require that physical properties (e.g., grain-size distribution) and chemical characteristics of
sediment samples related to trench excavation and fill activities be evaluated for potential
impacts to the surrounding enviromnent and for possible ocean disposal ofspoils. Since there
are no sediment analyses for one of the alternative pipeline routes, the EPA and Corps requested
additional sampling. This document presents the sampling and analysis plan to evaluate the
sediments anticipated to be excavated for the three routes evaluated in the EIS and used as fill or
disposed of via ocean dumping.

OO34.00סס74-00 I-I



•

•

\

I '" ,
\' t.'· "".' .'~ ipd
i\;.i

Legend

• Production Island
(proposed alternative)

FOIlIlY I,/u,tI Boy

Liberty Development Project
Proposed Facilities

"1 ',

I',

Proposed Pipeline
Route

1 0

~--
URS Anchors e, Alaska

lffic1 \\shared\projectsl2000\7400000034.0OLlbSedC:lud.GIS\SiteMap2001 ,wor

1

Miles

2 3
Figure

1-1



"

"

Tem Island SIt&

Pipeline Routes and Production Islands
Evaluated in the Liberty Development EIS

,......

'-,-,

Lil>er1¥1_Site
(pl9ferTed 181,000 site)

'''''"""'..
,/ \

,I \
" --'1""""

/ i, Site •

",I

"

Legend

• Production Island
(proposed' alternative)

,
.. -, ,,_,. -.... ,1

< ~~ ~'1~,\'~{!' :"'j., '-I"":C ," ".-j

) ;'i~h '~#:":f\;f,~';(i:\'" 'r,r+,;H
j""f:i~d#~:_~;t.-~~:i:.,'&~,
.~to~ftt_~i~~~W ~ ,"ifF~~'~'- ,,;, .

b..: ,l"''''~ ,"~.. ' :'"', ,'" , ,
'~ ,P'':11MI>i,'" ~" YJ1- .. .. " ....,'
,,\~;~;.w~t,j'~;··:~ _J¥f~'Jsiand",;, ~"

~t~_trt;';~l0;;:r./~- .;{yJ·~~;~;',~IIneRoute ";~:.:
»

.....---...
Proposed Pipeline
Roule

URS Ancho e, Alaska

1 o 1

Miles

2 3 Figure
1-2

ancW,shared\projeclsl2OOll\74llOOOOO34.0OLibSedCluaI\GISl3mutes2001.wor



SECTlIIITWO

2.1 SITE HISTORY

Bacllground Infonnauan

1
i

In the winter of 1982, Shell Oil Company constructed Tern [gland at the mouth of Foggy Island
Bay to support exploratory drilling. Wastewater discharge pennits under the National Pollutant
Discharge Elimination System (NPDES) allowed for the discharge ofdrilling muds, cuttings, and
fluids onto the surrounding sea ice during winter and direct discharge into Beaufort Sea waters
during the summer open-water season. Drilling muds used at the site in the early 19808 are
classified as potassium chloride (KClPolymer) muds. A total of 2,800 barrels (bbJ) ofdrilling
effluents was discharged between June and August 1982 on the northwest side of Tern Island,
approximately 50 feet (ft) (IS meters [m]) from the island shoreline (NORTEC 1983). During
the winter, approximately 700 bbl of drilling effluents were transported to a sea ice disposal area
approximately 500 ft (150 m) northwest of the island. Well cuttings were transported by heavy
equipment and placed on the island slope immediately adjacent to the drilling effluent outfall
during periods of open water. The island slope was sufficient for the well cuttings to move
downslope, re~ulting in deposition on the submerged island slope.

An envirorunental study was developed to quantify the effiuent dispersion and diffusion upon
release to the marine environment and to assess the fate of these discharges (NORTEC 1983).
Geochemical samples were collected from the seabed near Tern Island, along the principal axis
of the currents before and after discharge. Results indicated that oil and grease concentrations
were elevated above background levels approximately 115 ft (35 m) from the outfall, and
elevated bariwn concentrations were observed 330 ft (100 m) from the island. The study
concluded that deposition of drilling effluents may have occurred within 330 ft (l00 m) of the
discharge (NORTEC 1983).

In the winter of 1997, BPXA drilled an exploration well (Liberty #1) on Tern Island. Drilling
muds and cuttings, deck drainage, sanitary and domestic wastewater, and miscellaneous wastes
including excess cement slurry, and desalination unit wastes were discharged into Foggy Island
Bay under the NPDES permit Approximately 16,200.bbl of muds and cuttings were transported
to a sea ice disposal site located approximately 7,000 ft (2,100 m) southeast ofTem Island in 18
to 20 ft afwater. Sanitary and domestic wastewater discharges were placed at the muds and
cuttings disposal site, or discharged through a line with an outfall on the southeast side ofTern
Island. Bioassays indicated that the drilling fluid was nontoxic (AMBAR Tedmical Labs 1997).

In January 1997, during ice road constructio~a truck broke through the ice southwest ofTem
Island and spilled approximately 10 gallons of diesel and 0.5 gallons ofhydraulic fluid into the
open water. All of the spilled material was later recovered and properly disposed oE

It is unlikely that the sediments along or near the applicant's preferred or alternative pipeline
routes have been disturbed by past activities. Past activities occurred east and north of the
pipeline route, were of limited duration, and resulted in minimal discharge of drilling muds and
cuttings. Geophysical surveys conducted throughout the Liberty Development Project area did
not identify any anthropogenic (i.e., man-made) structures or observable effects from human-use
activities.
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SEITIIIfWO

2.2 PREVIOUS INVESTIGATIONS

Background lnIlIrmauon

Two geotechnical investigations (Duane Miller & Associates 1997, 1998), one sediment quality
study (Montgomery Watson 1998), and two geophysical hazard surveys (Watson Co. 1998a,
1998b, 199&) provide a comprehensive understanding of the sediments encountered along the
applicant's proposed pipeline route and production island location. No evidence of any
anthropogenic features or disturbance was found by these studies. Follmving is a summary of
our current understanding of the site.

2.2.1 Geophysical Hazard Surveys
High-resolution geophysical data were collected in the summer of 1997 to identify geological
hazards and man-made materials that could affect or alter the design of the proposed Liberty
Development (Watson Company 1998a). This was a comprehensive survey. which included
geophysical data from high-resolution multi-cbannel seismic systems, digital side-scan sonar,
and a sub~bottom profiler. No man-made structures or evidence of human-use activities were
identified.

Watson described the seafloor as gently undulating, although a northwest-southeast ridge with 3
to 6 ft (l to 2 m) ofrelief was delineated west of the applicant's preferred gravel island.
Interpretations of side-scan sonar records indicated seafloor sediments with greater than 25
percent boulders and cobbles are situated west and northwest of the proposed gravel island.
Watson noted that the seafloor areas, characterized by boulders and cobbles, are considered to be
lag deposits of Pleistocene origin and were formed by the erosion of the Flaxman marine units of
the Gubik Fonnation. These lag deposits are exposed on the seafloor where Holocene (recent)
sediments are absent (Watson Company 1998a).

Analysis of geophysical records detennined that approximately 75 percent of the 1997 survey
area consists ofHolocene fme-grained niaterials characterized by low reflectivity with few
boulders (Watson Company 1998a). Watson states that the Holocene sediments are relatively
thin. less than 8.5 ft (2.6 m), with distributions characterized as small patchy accumulations of
soft mud. While the deposits are considered to be marine sediments, the source may be fine
grained silts and clays discharged from the Sagavanirktok River (Watson Company 1998a).

2.2.2 Geotechnicallnvestigatlons
Duane Miller & Associates conducted geotechnical exploration surveys in 1997 and 1998 along
possible pipeline alignments, including the selected route. The 1998 survey, which included 18
borings along the pipeline route, yielded the following information.

Seafloor sediments at the island location can be divided into three primary horizons: the upper
Holocene non-plastic silt; the intennediate Pleistocene clayey silt; and the underlying granular
sand and gravel (Duane Miller & Associates 1998). No frozen soils were encountered at any
Location along the offshore pipeline route. Soft silts were documented from the seafloor (0 ft) to
a depth of4 to 6 ft. The underlying stiff clayey silt horizon reached depths between 18 to 21.5 ft.
This stratigraphy corresponds with the relatively flat seafloor with depths averaging 22 ft (Figure
2-1 ).

UIIS 74-00000034.00 2-2



SEITI81IIWO Bacllground Inlonnatl8o

The seafloor rises gently from the 22-ft isobath to the 15-ft isobath where the sediments typically
consists of sand, silty sand with some soft silt, and many pockets and layers of peaty soil. One
4.5-ft thick shoal consisting of uniform fine-grained, clean sand was identified in 15 ft (4.6 m) of
water.

The sediments found in water depths between the IS-ft and 7-ft: isobaths are silty sands
interbedded with medium stiff silt to the maximum pipe burial depth of lOft. Stiff silt underlain
by sandy gravel are found below the silty sands.

Between the 7-ft and 4-ft isobaths, the dominant material is silty sand with thin interbeds of silt
and thin organic rich layers. The underlying gravelly sand is shallower than the pipeline depth at
Boring D-16 (Figure 2-2).

Sediments from water depths less than 4 it and extending to the shoreline consist of thin surface
layers of sand and soft silt with the underlying sand and gravel at shallow depths 5 to 6 ft.
Frozen ice bound sediments were observed up to 230 ft from shore.

2.2.3 Sediment Quality and Geochemistry Studies

Numerous sediment samples from Foggy Island Bay have been analyzed to quantitY natural
background concentrations ofselected heavy metals, volatile organic compounds (VOCs), semi
volatile organic compounds (SVOCs), and petroleum hydrocarbons (NORTEC 1983;
Montgomery Watson 1997, 1998). Prior to 1982, no petroleum exploration occmred within
Foggy lsland Bay. Accordingly, the samples collected by NORTEC in 1983, prior to drilling of
the first well in Foggy Island Bay (Shell Oil Tern #1) served to establish the natural background
concentrations.

Barium concentrations for five samples collected at one location prior to 1982 drilling activities
ranged from 210 to 9,040 mglkg. Further analyses indicated that the seafloor sediments in the
Beaufort Sea are heterogeneous with a patchy nature; that is, it is not uncommon to find large
variations in sediment grain-size and trace metal concentrations among samples taken at the
same location (NORTEC 1983). The natural variability in these sediments is reflected in lead
concentrations found in sediments collected in the western halfofFoggy Island Bay during
evaluation ofseveral proposed pipeline routes associated with the Liberty Development
(Montgomery Watson 1997).

Table 2-1 is a statistical summary of selected heavy metal concentrations for sediments collected
throughout the Beaufort Sea and samples specific to Foggy Island Bay. Within Foggy Island
Bay, arsenic, chromiutn, and mercury exhibit consistent concentrations, while barium and lead
tend to be variable. On average, metal concentrations from the pipeline route studies
(Montgomery Watson 1997, 1998) are lower than results from the study conducted prior to
exploratory drilling in 1982 (NORTEC 1983). ALso, most of the heavy metal resnlts from
samples collected from Foggy Island Bay are within the range ofconcentrations found
throughout the Beaufort Sea. The only exception is chromium, ofwhich Foggy Island Bay
sediments contained a maximum concentration of34 mglkg (Montgomery Watson 1997).

In 1998, Montgomery Watson collected samples at three depths below the seafloor to describe
the sediment chemistry along the selected pipeline route. All heavy metals and VQCs, were
unifonnly below the screening levels set forth by the Puget Sound Dredged Disposal Analysis,
which was developed for dredging operations by EPA Region X (Seattle), USACOE,
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Table 2-1. Heavy Metal Concentrations for Sediments

Investigation Location Arsenic (mglkg) Barium (mglkg) Chromium (mglkg) Lead (mglkg) Mercury (mg/kg)

1982 Tern Island Foggy Island no analysis 30 minimum 13 minimum 12 minimum no analysis

(NORTEC 1983) I B,y 121 (S37t ) average 19 average 16 average

360 (9040') 27 maximum 20 maximum

maximum

Proposed Liberty Foggy Island 3 minimum 29minimurn 7.2 minimum 2.79 minimum f all sample results were

Pipeline Routes B,y 5.5 average 67.5 average 18.5 average 10.1 average
deemed invalid by the
laboratory since the

(Montgomery Watson 11.4 maximum 194 maximum 34maximurn 67.8 maximum relative percent difference

1997)
(RPD) for duplicate
analyses exceeded
acceptance limits.

Selected Liberty Foggy Island 3.3 minimum 23 minimum 5.4 minimum 2.2 minimum No Detect minimum

Pipeline Route Bay (pipeline 5.5 average 45 average 12.2 average 5.4 average 0.035 average

(Montgomery Watson route) 11.2 maximum 86 maximum 27 maximum 13.9 maximum 0.085 maximum

1998)

Northstar Offshore of 5.0 minimum 46 minimum 10 minimum No Detect

Development Pilot Stump Island 7.1 average 63 average 16.6 average minimum Not detected

Offshore Trenching (Site C) 16 mliXimum 122 maximum 21 maximum

Program (Montgomery 23 maximum

Watson 1996)

Beaufort Sea Planning Beaufort Sea no analysis 185 minimum 17 minimum 3.9 minimum 0.02 minimum

Area Oil & Gas Lease 745 maximum 19 maximum 20 maximum 0.09 maximum

Sale 144 (MMS 1996),
i Samples collected prior to exploratory drilling.
2 Regional summary
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and the Washington State Department ofNaturaI Resources and Ecology. One sample collected
approximately 9 ft below the seafloor contained 4-Methylphenol (p-Cresol), a SVOC, at a
concentration that was above the minimum screening level. However, this sample was collected
approximately 600 m northwest of the proposed gravel island, and outside the proposed pipeline
trench.

Analyses of samples collected throughout the western portion ofFoggy lsland Bay in 1997
demonstrated a positive linear correlation between chromium and lead concentrations. Also,
barium and arsenic levels increased proportionally with increasing chromium concentrations.
Similarly, the relationship of these metals to grain-size reflects a positive linear trend. The
samples collected represent undisturbed subsurface strata, and thus, the positive linear
relationships found between the metals and similar relationships between metals and grain~size

describe naturally existing baseline conditions. It was interesting to note that sediment chemistry
analysis did not delineate any differentiation between Holocene and Pleistocene sediments.

It is reasonable to conclude that the pipeline trench sediments do not contain measurable
concentrations ofpollutants related to industrial and other human-use activities because:

• There were no artificial bathymetric features or other anthropogenic structures observed
along or adjacent to the pipeline route

• The concentrations of selected heavy metals and hydrocarbons collected in the western
portion of Foggy lsland Bay (along the proposed and alternative Liberty Development
pipeline routes) are similar to sediment chemistry concentrations described in regional and
pre-industrial activity studies as representing natural background concentrations

• The strong positive linear correlation between the rme-grained sediment fraction and heavy
metal concentration from undisturbed subsurface strata is evidence that there is no observable
input from industrial or human-use activities. Ifpollutants were introduced into the
environment, there would not be a linear correlation between the concentration ofmetals or
polyaromatic hydrocarbons (PAH) with physical properties such as grain-size distribution
(e.g., percent fmes).

2.3 CURRENT SITE USES

Access to Foggy [Sland Bay is limited to marine vessels during the brief summer open-water
season and tundra travel vehicles during the winter. During autumn freeze-up and spring ice
breakup there is virtually no surface accessibility. Foggy Island Bay is used occasionally by the
local native population for subsistence hooting and fishing. There are no industrial or military
activities operating anywhere near the bay, with the exception of occasional geophysical
exploration surveys.

2.4 POTENTIAL SOURCES OF CONTAMINATION

With the exception of drillings muds and cuttings discharged immediately adjacent to Tern
Island during exploration drilling in the early 1980s and 1997. there are no other known potential
sources ofcontamination. Prevailing currents produce a net westward drift, placing the Prudhoe
Bay coastal oil production facilities downcurrent of Foggy Island Bay.

-
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The sediment sampling program is part of a baseline data collection survey to support pennit
activities associated with the Liberty Development. The goal of the sediment chemistry
sampling plan is to describe the natural concentrations and variability of selected physical and
chemical parameters ofsediment anticipated to be excavated and used as fill or disposed of via
ocean dwnping.

This sampling program has three objectives, which are based on the Corps and EPA
requirements:

• Collect representative samples of the proposed excavated material to ascertain the grain-size
distribution, including silt and clay sized particles to support a modeling effort that will be
used to predict suspended sediment transport associated with pipeline construction

• Collect representative sediment quality samples of the proposed excavated material to
determine if any of the chemicals-of-concem (Coes) identified by the EPA exceed regulatory
screening levels as presented in the Dredged Material Evaluation Framework, Lower
Columbia River Management Area (November 1998)

• Collect sediment quality samples from the seafloor (i.e., surficial samples) to detennine
whether a larger group of CoCs identified by the EPA exceeds regulatory screening levels as
presented in Dredged Material Evaluation Framework, Lower Columbia River Management
Area (November 1998).
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4.1 REGULATORY SEDIMENT QUALITY RANKING

Progl'lm Design

The EPA and Corps have not promulgated guidance for environmental evaluation ofdredging
activities specific to Alaska. However, such guidance does exist for the Lower Columbia River
and other Pacific Northwest estuaries in the form of the Dredged Material Evaluation
Framework, Lower Columbia River Man.agement Area (November 1998). In this document, the
EPA, Corps, and State participants developed a ranking scheme that classifies proposed dredged
materials as a fimction ofknown chemical and physical properties (Table 4-1). EPA Region X
directed that these classifications be used for the design of this sampling program.

Table 4-1 Management Area Ranking Definitions (Corps 1998)

Ranking Parameters

Available data indicate coarse-grained sediment with at least 80% sand
retained in a No. 230 sieve and a total volatile solids content ofless than

Exclusionary
5.0 percent. Locations sufficiently removed from potential sources of
sediment contamination based on historical infonnation and/or best
professional judgement. Typical locations include the mouth and
mainstream channel of the Lower Columbia River.

Available data indicate low concentrations ofCoes and/or no significant
response in biological tests. Locations with higher percentage of fmer-

Low grained sediments and organic material but few sources ofpotential
contamination. Typical locations include adjacent entrance channels, rural
marinas, navigable side sloughs, and small community berthing facilities.

Low-Moderate
Available data indicate a "low" rank may be warranted but data are not
sufficient to validate the ranking.

Available data indicate moderate concentrations ofCoCs in sediments in a
range knmvn to cause adverse response in biological tests. Locations where
sediments are subject to several sources of contamination, or where

Moderate
existing or historical use of the site has the potential to cause sediment
contamination. Typical locations include urban marinas, fueling and ship
berthing facilities, areas downstream of major sewer or stonnwater
outfalls, and medium-sized urban areas with limited shoreline industrial
development.

Available data indicates high concentrations ofCoCs in sediments and/or
significant adverse responses in at least one of the last two cycles of
biological tests. Locations where sediments are subject to numerous

High sources ofsediment contamination, including industrial runoff and outfalls,
or where existing or historical use of the site has the potential to cause
sediment contamination. Typical locations include large urban areas and
shoreline areas with major industrial development.
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Application of these ranking definitions to the sediments proposed for excavation along any of
the alternative pipeline routes shows them to have a low ranking. The low rank is based on
available sediment chemistry data collected by Montgomery Watson (1998) which indicated low
concentrations of CoCs for samples collected along two of the alternative pipeline routes. The
study encountered only naturally occurring fme-grained sediments, with no indication of
anthropogenic disturbance.

The estimated excavation volumes for each of the pipeline alternatives are summarized in Table
4-2 as presented in MMS 2001.

Table 4-2 Estimated Pipeline Trench Dimensions (MMS 2001)

Preferred Southern Tern Island
Pipeline Trench Preferred Pipeline Island Alternate
Design Parameters Pipeline Route Route Alternate Route

(Shallow Burial) (Deeper Burial) Route

Average Trench Depth 10.5 ft 15 ft 10.5 ft 10.5 ft

Trench Depth Range 8-12 ft 15 ft 8-12 ft 8-12 ft

Trench Width Range 61-132 ft 120-152 ft 61-132 ft 61-132 ft

Trench Length 32,400 ft 32,400 ft 22,276 ft 29,140 ft

Quantity ofTrench
724,000 cubic

DredgelExcavation 1,438,560 cy 652,800 cy 557,300 cy
Material

yards (cy)

Quantity ofTrench
724,000 cy 1,438,560 cy 652,800cy 557,300 cy

Backfill Material

Minimum Burial Depth 7ft 11ft 7ft 7ft

Surface Area Disturbed
59 acres 81 acres 37 acres 59 acres

by Trench

4,2 SAMPLING DESIGN AND LOCATIONS

4.2.1 Grain-SlzI Sampling

Representative samples ofproposed excavated material will be collected to ascertain the
sediment grain-size distribution. This sampling will be conducted based on the Corp prescriptive
requirement to estimate the total suspended sediments (TSS) associated with construction
activities. The resulting grain-size distributions will be used in the modeling effort to predict
suspended sediment associated Vlith the planned pipeline construction.

The grain-size sampling plan is to collect borehole sediments along each alternative pipeline
route (Figure 4-1). The sampling will be performed only within the floating land-fast ice areas
(no grounded ice areas) using a 'h-mile spacing interval between boreholes, where the land-fast
ice is greater than 6.5 ft. Table 4-3 summarizes the number of samples to be collected along
each pipeline route.
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Four samples will be collected in each borehole along the preferred pipeline IOute. The sample
depths will be selected based on changes in sediment grain-size. Ifchanges are not visually
evident, then samples will be collected at equal intervals from the mud line to a depth of 15 ft
below the seafloor. Ifmaterial is recovered successfully from all boreholes. 104 samples will be
collected for grain·size analysis (Table 4-3).

Table 4-3 Grain-Size Samples and Borings Planned along a Pipeline Route

Pipeline Routes Total Borings Per Route Total Samples Per Route !

Preferred Pipeline Route 9 36

Southern [Sland Alternative Route 8 32

Tern Island Alternative Route 9 36

Total Bormgs and Samples 26 104

As noted previously, the sampling design for grain-size distribution is prescriptive; however, to
assure that sufficient samples are collected, statistical performance standards can be detennined
using existing grain-size data sets from Foggy Island Bay. These grain-size data sets are used as
the basis to determine the number of samples required for the trench excavation sediment quality
sampling. As noted in the following section, only 16 samples are required per route.

4.2.2 Trench Excavation Sediment Quality Sampling

In 1992 the EPA developed sampling design guidelines based on statistical methods summarized
by Gilbert (1981) and presented in a structured manner that allows investigators to design robust
sampling programs. Both Gilbert (1987) and EPA (1992) provide a descriptive review of
various sampling designs and their applicability for estimating chemical distributions and trends.
The objective ofthis sampling program is to detennine if the concentrations for the CoCs exceed
regulatory screening levels issued in the Dredged Material Evaluation Framework. Lower
Columbia River Management Area (EPA 1998). The baseline study should delineate the
representative concentrations for each chemical-of-concern along each alternative pipeline route
presented in the Liberty Development draft EIS (MMS 2001). Based on the EPA 1992 guidance,
this study will use the classical stratified systematic sampling design because it is appropriate for
use in sampling any medium to defme the representative concentration values over a site.

The 1992 EPA guidance document developed standardized tables to quantify the statistical
performance of a sampling program, in tenus of:

• Confuience Level: The confidence level is 100 minus a. where a is the percent probability of
taking action when no action is required (i.e., false positive result-a is the probability of a
type I error)

• Power: Power is 100 minus B, where B is the percent probability ofnot taking action when
action is required (ie., false negative result-B is the probability of a type II error)
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• Minimum detectable relative difference (MDRD): MDRD is the percent difference required
between site and background concentration Levels before the difference can be detected
statistically.

Baseline sampling design strategy is presented in the 1992 EPA guidance, with an example that
uses the standardized tables to quantify statisticaL perfonnance of the sampling program. These
tables presume that the investigator can estimate the coefficient ofvariance. Visual grain-size
descriptions from existing geoteclmical bore logs were used to estimate the coefficient of
variance. Bore logs noted that on average three strata were encountered within the proposed
excavation depth (0 to 15 ft below the seafloor) in each borehole. If it is assumed that similar
strata found at similar depths are not continuous between adjacent boreholes-a very conservative
assumption that will increase the minimum number of samples required-then 70 discrete
sediments were delineated along the applicant's preferred route. The resulting coefficient of
variance is approximately 30 percent. Following the example found in EPA (1992) for baseline
samples, and based on these visual grain-size descriptions, the following can be determined:

• Coefficient ofVariance is 30 percent

• False positive error is 20 percent (i.e., the confidence level is 80 percent)

• False negative error is 5 percent (i.e., the power is 95 percent)

• MDRD is 20 percent

• The resulting minimum number of samples required is 15.

A simplification of an example presented in Gilbert (1987) was used to determine the Dumber of
samples needed from each borehole to have the necessary confidence to describe stratified
sediments. The number ofborehole samples is detennined to be the sum of the mean and
variance, where the sample population is the number of strata encountered in boreholes along the
preferred pipeline route. AB noted below, four samples are the minimum number to be collected
within a borehole.

Vertical Sample Number

=

mean + variance

3 + 0.86

3.86

4 samples

The sampling design assumes that the sampling program will encowrter, on average, three strata
per borehole. So, as stated above. the minimum number of samples required to be collected
along a given pipeline route is 15, and the minimum number of samples to be collected within
each borehole is 4. Therefore, the minimum number ofboreholes required along each alternative
pipeline route is four (i.e., 4 samplesfborehole x 4 boreholes = 16 samples).

Subsurface sediment quality samples representing the proposed excavated material will be
collected along the three alternative pipeline routes. These samples will be analyzed to
determine if any of the CoCs identified by the EPA exceed regulatory screening levels.

Based on the statistical perfonnance standards, a minimum of 15 samples will be collected to
describe sediments from the seafloor along the preferred pipeline route. Four samples will be
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collected in each borehole based on changes in sediment grain size, or if changes are not visually
evident, then at equal spacing from the mud line to a depth of 15 ft below the seafloor.

The sediment quality sampling plan is to collect sediments from a minimum of 4 boreholes
situated along the preferred pipeline route, from four boreholes along the Southern Island
alternative, and from 3 boreholes along the Tern Island route, for a total of ]2 boreholes (Figure
4-2). Only three boreholes are identified along the Tern Island route, since the shoreward sample
from the Southern Island route is located very near the Tern Island route. [fmaterial is recovered
successfully from all boreholes, a total of44 samples will be collected. Table 4-4 presents the
minimum number of sediment quality borings planned for each pipeline route.

Table 4-4 Minimum Number of Sediment Quality Borings along a Pipeline Route

Pipeline Routes Total Borings Per Route Total Samples Per Route

Preferred Pipeline Route 4 16

Southern Island Alternative Route 4 16

Tern Island Alternative Route 3 12

Total Borings II 44

4.2.3 Surface Sediment Quality Sampltng

Seafloor sediment quality samples will be collected to determine if a larger group ofcoes
identified by the EPA exceed regulatory screening levels, and if future sediment quality sampling
within the Beaufort Sea warrant expanding the list of CoCs. The sampling design is based on the
opportunity to collect a small data set without incurring significant costs, since the samples will
be taken in conjunction with the trench excavation sediment quality sampling, and it is expected
that the concentrations for the expanded CoCs are well below the regulatory screening levels.

Sediment samples will be collected from four seafloor locations, three sites located along the
preferred pipeline route. A fourth site, a background or reference sample will be collected
inunediately seaward of the Sagavanirktok River delta in the western part of Foggy Island Bay
(Figure 4-3). Each sample will be collected from the mud line to approximately 6 inches below
the surface. If shallow seafloor sediments are recovered successfully from the subsurface boring
effort, those samples will be collected as representative seafloor surface sediments.

4.2.4 Chemicals of Concern for Subsurface Sediments

Table 4-5 presents a complete list of the chemical and physical parameters to be measured from
the borehole sampling effort to characterize the proposed excavation materiaL A minimum of5
replicate samples will be collected at the 11 boreholes. Additional samples will be collected at
selected boreholes to address quality control and quality assurance (QAlQC) protocols as noted
-in Section 5.
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Table 4-5 Proposed Chemical and Physical Analyses for Subsurface Sediments
PARAMETER PREP METHOD ANALYSIS METHOD SEDIMENT MOL (1)

(recommended) (recommended)

CONVENTIONALS:

Total Solids (%) NA 160.3M 0.1

Total Volalile Solids(%) NA 160.4M 0.1

Toial Organic carbon (%) NA ASTM04129M 0.1

Total Sulfides (mg.o1(g) NA SW9030 1

Ammonia (mgIkg) NA Pkrnb 1981 1
Grain Size (f.) NA ASTM 2422 (Pipette) NA
METALS (ppm):

Antimony SW3050 SW6fJ20 O.os_"'" SW305Q SW6fJ20 0.1
...,~ SW305Q SW6fJ20 0.1
Cadmium SW3050 SW6fJ20 OOS
Calcium SW3Q50 SW6010B 2.0
Chromium SW3050 SW_ 0.1

Coppe' SW3050 SW6fJ20 o.os
I~ SW3050 SW6010B 2.0

Leod SW3050 SW6fJ20 O.OS
Mang~, SW3050 SW6fJ20 .1

M.m"" NA SW7471 0.01
N<kol SW3050 SW6fJ20 0.05
Silver SW3050 SW_ 0.05
ZJ~ SW3050 SW_ 0.05
ORGANICS (ppb):

LPAH
Naphthalene SW3550 SW8270SIM 5--- SW3550 SW8270S1M 5
Acenaphlhene SW3550 SW827QSIM 5

A""",", SW3550 SW6270S1M 5
Phenanthrene SW3550 SW8270SlM 5

-""""' SW3550 SW8270SIM 5
2·Methylnaphthalene SW3550 SW8270SIM 5

Total LPAH

HPAH
Fluoranthene SW3550 SWB270SIM 5

"""'" SW3550 SW627DSIM 5
Benzo(a)anthracene SW3550 SW8270S1M 5
Chlysene SW3550 SW8270S1M 5
Benzofluoranthenes SW3550 SW8270S1M 5
_0) "' SW3550 SW8270SfM 5
lndeno(1.2,3-c,d)pyrene SW3550 SW8270SIM 5
Dibenzo(a,h}anthracene SW3550 SW8270SIM 5
Benzo(g,h,i)perylene SW3550 SW8270SIM 5

TotalHPAH

Cold vapor atomIC absorption (GVM)
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4.2.5 Chemicals of Concern for Surface Sediments

Pr8gram .ISlgl

Table 4-6 presents a complete list of the chemical and physical parameters to be measured from
the surface sediment sampling effort. If sufficient sediment is collected, additional QAJQC
samples will be collected including replicate, split, matrix spike, and matrix spike duplicate
samples.

Table 4-6 Proposed Chemic and Physical Analyses for Surface Sediments

PARAMETER PREP METHOD ANALYSIS METHOD

(recommended) (recommended) SEDIMENT MOL (11

CONVENTIONALS:

Total Solids (%) NA too.3M 0.1
Total Volatile Solids(% NA 160.4M 0.1
Total Organic Carbon (%) NA ASTM04129M 0.1
Total Sulfides (mglkg) NA SW9030 1
Ammonia (mgJkg) NA Plumb 1981 1
Grain Size (%) NA ASTM 2422 (Pipette) NA
METALS (ppm):

An!ilTlOfly SW3050 SW6020 0.05

"""'" SW30S<> SW602<J 0.1
Barium SW30SO SW6020 0.1
Cadmium SW3050 SW602<J 0.05
Calcium SW3OS<> SWOO10B 20
Chromium SW3050 SW602<J 01

Coo",,, SW3050 SW6020 0.05

I~ SW305<> SW6010B 2.0
l.ad SW305<> SW6020 0.05

Manganese SW30SO SW6020 .1

Me=" NA SW7471 0.01

Nickel SW30SO SW6020 0.05

Silver SW3050 SW6020 0.05
Znc SW30S<> SW6020 0.05
ORGANICS (ppb):

LPAH
Naphthaleoe SW3550 SW8270SIM 5
Acenaphthy\elle SW3550 SW8270SIM 5
Acenaphthelle SW3550 SW8270SIM S
Fluorene SW3550 SW8270SIM 5

-",,'" SW3550 SW8270SIM 5

-""""" SW35SO SW8270SIM 5
2-Methylnaphthalene SW355Q SW8270SIM 5

Total LPAH

HPAH
Fluoranthene SW355Q SW8270SIM 5
Pyrene SW3550 SW8270SIM 5
Benzo(a)anthracene SW3550 SW8270SIM 5
Chrysene SW3550 SW8270SIM 5
Benzofluoraothenes SW35SO SW8270SIM 5
Benzo(a)pyrene SW3550 SW8270SIM 5
Indeno(1,2,J.c,djpyrene SW3550 SW8270SIM 5
Oibenzo(a,h)aothracene SW3550 SW8270SIM 5
Benzo(g, h,i)perylene SW3550 SW8270SIM 5
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Total PCBs BT value In ppm carbon-normalized.

PARAMETER PREP METHOD ANALYSIS METHOD

(recommended) (recommended) SEDIMENT MOL (1)

Total HPAH
CHLORINATED HYDROCARBONS

1,3-Dichlorobenzene NA SW8260 1
1,4-Dictllorobenzene NA SWS26Q 1

1,2+0ichlorobenzene NA SWB260 1

1,2,4-Trichlorobenzene SW3550 SW8270SIM 5
Hexachlorobenzene (HCB) SW355Q SW8270SIM 5
PHTHALATES

D~ethyl phthalale SW3550 SW8270SIM 5
methyl phthalate SW3550 SW8270SIM 5
Di-n-butyl phthalate SW3550 SW8270SIM 5
Butyl benzyl phthalate SW3550 SWS270SIM 5
Bis(2-elhylhaxyl)phlhalate SW3550 SW8270SIM 10
Di-o-oc:tyl phthalale SW3550 SW8270SIM 5
PHENOLS

Phenol SW3550 SW8270SIM 20

2 Me!tl Iphenol SW3550 SW8270SlM 6
4 ,he"; SW3550 SW8270SIM 20

2,4-Dlmethylphenol SW3550 SW8270SIM 6
Pentachloropheool SW3550 SW8270SIM 50
MISCELLANEOUS EXTRACTABLES

Benzyl alcohol SW3550 SW827QSIM 6

Benzoic acid SW3550 SW8270SIM 100
Dibenzofuran SW355Q SWB270SIM 10
Hexachloroethane SW355a SWB270S1M 10
Hexachlorobutadiene SW3550 SW827QS1M 10
N-Nitrosodi y1amine SW355Q SW8270SIM 10
PESTICIDES

Total DDT

p,p'-DDE SW3540 SW8081 1
p,p'-DDD SW3540 SW8081 1
p,p'-DDT SW3540 SW8081 1
AJdm SW3540 SW8081 1
Chlordane SW3540 SWB081 1
Dieldrin SW3540 SWB081 1
Heptachlor SW3540 SWB081 1
Lindane SW3540 SW80B1 1
Total PCBs· SW3540 SW80B2 67

•
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5.1 NAVIGATION AND SAMPLE POSITIONS

Reid MIllhods

A specialized arctic OffRfoad vehicle (rollagon) equipped with an autonomous global positioning
system (GPS) receiver will be used to navigate across unmarked off-road areas and will be the
primary method to survey borehole positions. Horizontal positions will be based on the North
American Datum of 1927 (NAD27), using either State Plane Coordinate System (in feet) or
latitudellongitude coordinates. The position accuracy is anticipated to be approximately ±30 m.

5.2 SAMPLING METHODS
A drill rig and working deck will be mOlUlted on a sled and enclosed in a fabric structure for
towing by a rollagon to sampling locations. Various coring methods are currently under
consideration, including a continuous coring option that would use Lexan liners up to 5 ft long.
If the continuous coring method is ineffective or inefficient, hollow-stem auger and split-spoon
sampling will be considered.

Multiple boreholes may be necessary to collect adequate sediment volume for the required
analysis at a specific location. It is envisioned that an initial boring will be completed to 15 ft
below the seafloor to provide a visual field description of the soils based on the Unified Soil
Classification System (USeS). Grain-size samples will be collected from this boring. A second
borehole will be completed approximately 5 to lOft away from the initial borehole, along the
trench line, for collection of sediment quality samples. It is hoped that continuous cores, at up to
5-ft intervals, will be recovered to a depth of 15 ft below the seafloor. In the event that
continuous coring is not effective, split spoon samples will be collected. All of the cores will be
capped, labeled, wrapped, and secured in the field. The cores will be allowed to freeze in
ambient conditions and stored outside of the enclosed sled.

Because the interior of the sled contains lubricants and is wanned by propane heaters, there is a
possibility that contamination of sediment quality samples could occur if the cores are sub
sampled in the field. Consequently. sediment quality sub-sampling will be deferred until it can
be conducted in a controlled enviromnent. Arrangements will be made to conduct the sub
sampling under laboratory conditions, probably at the Endicott Development. After the cores
thaw. the core will be removed from the liner. If sufficient sediment is recovered, sub-samples
will be collected from material that was not in direct contact with the liner or within 1 inch from
either end of the core.

5.3 SAMPLE COLLECTION & HANDLING PROCEDURES
The following descriptions and procedures are based on guidance derived and adapted for use in
the Beaufort Sea, Alaska from the following:

Dredged Maten·al Evaluation Framework: Lower Columbia River Management Area (Corps et
al 1998)

Recommended Guidelines for Sampling Marine Sediment, Water Column, and Tissue in Puget
Sound (PSEP 1997)

Dredged Material Evaluation and Disposal Procedures - A Users Manual for the Puget Sound
Dredged Disposal Analysis (PSDDA) Program (Corps et .11998)
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5.3.1 Sampling Scheme

This is a baseline data collection survey in an area with no known industrial or military activities
that could be considered sources ofpollution. The goal of the sediment chemistry sampling
portion of this study is to describe the natural concentrations and variability of selected physical
and chemical parameters -within the study area.

Original, field replicate, and split samples will be collected as part of this sampling program.
Tables 5-1 and 5-2 summarize the types of samples and field quality control (QC) samples and
blanks to be collected for the subsurface and surface sediment quality sampling effort.

Table 5-1 Sample and Field QC Design - Subsurface Sediment Qualit}" Samples

i"!

Preferred
Southern

SamplelBlank Type
Study

Pipeline
Island Tern Island

Total Alternate Alternate Route
Route

Route

Samples 44 [6 16 12

Field Replicates (initial analysis) 4 2 1 I

Field Split (Duplicate) Sample 4 2 1 2 ,.
Matrix SpikelMatrix Spike

2 I 1 0
~

Duplicate

Field Blaok 4 I 0 0
;-

Rinsate Blank 4 I I 0 ,-
Total Samples 62 23 20 15

Table 5-2 Sample and Field QC Design - Surface Sediment Quality Samples

Samp[elBlank Type Study Total Preferred Pipeline Background
Route Location

Samples 4 3 I

Field Replicates (initial analysis) 1 I 0

Field Split (Duplicate) Sample 1 I 0

Matrix SpikeiMatrix Spike
I I 0Duplicate

Field Blank 1 I 0

Rinsate Blank 1 1 0

Reference Sample I 0 I

Total Samples 10 8 2
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5.3.2 General Sample Collection Procedures
To minimize the potential for cross·contamination, aU samples will be collected using disposable
or decontaminated tools. Sampling tools may include, but are not limited to, split spoons,
mixing spoons, bowls. and trays. Disposal gloves appropriate for the site contaminants will be
worn and changed between sample intervals. Samples will be placed in containers in the order
of volatilization sensitivity as outlined in the following table.

Standard Order of Preferred Sample Collection for Typical Baseline Studies

I

2 Total organic halogens, total organic carbon, and total phenols

3 Extractable organics (e.g., semi-volatiles, pesticides, herbicides)

4 Anions, cations (e.g., eN, S04 " cr, NO] -. and Nl4

5 Metals (total and dissolved)

6 Radionuclides

5.3.3 Volatiles and Sulfides Sub-Sampling Procedures
Samples collected for volatile analysis will be undisturbed. The sample material for volatile
organic or sulfide compound analysis will be collected first from the soil core; no mixing will be
performed. One 2-ounce unpreserved container with septa will be completely filled with sample
sediment for volatiles. No headspace should be allowed to remain in the container. Iars should
be filled as tightly as possible, eliminating obvious air pockets. Threads on the sample container
and lid will be wiped. clean prior to closure to prevent leakage. For sulfides sampling, sediment
will be placed in a 2-ounce sampling container preserved with zinc acetate.

The volatiles and sulfides sampling containers will be clearly labeled with the project name,
sample/composite identification, type ofanalysis to be performed, date and time, and initials of
person(s) preparing the sample, and referenced by entry into the logbook. The sulfides sampling
jars will indicate that ZlnC acetate has been added as a preservative. The sample containers will
be refrigerated or stored on ice or blue ice until delivered to the analytical laboratory.

5.3.4 Composlting Procedures
Following the collection of soil samples for volatile analysis, the remaining portion of the sample
will be transferred to a large container (i.e., a decontaminated stainless steel mixing bowl) for
homogenization before being placed into remaining sample jars for extractable organics, metals,
and conventionals analyses. Sample material will be thoroughly homogenized prior to splitting
into separate sample containers.

After compositing is perfonned, sediment will be placed in one 8-ounce unpreserved container
for extractable organic analysis. One 16-ounce unpreserved sample container will be ftlled with
sediment for metals and conventional analyses. Both containers will be completely fuled to the
top with sediment, and will be labeled with the project name, sample/composite identificatio~
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type of analysis to be performed, date and time, and initials ofperson(s) preparing the sample,
and referenced by entry into the logbook. The sample containers will be refrigerated or stored on
ice or blue ice until delivered to the analytical laboratory.

5.3.5 Field Decontamination Procedures

Field decontamination of sediment sampling equipment and associated utensils will be
conducted between sampling intervals. The following sequence ofwash and rinses will be used
to decontaminate sampling equipment prior to use and between samples.

• Wash with sodium triphosphate or Alconox'" solution

• Rinse twice with potable water

• Rinse with de-ionized water

• Air dry in a hydrocarbon-free environment.

5.3.6 Field Quality Control (QC)

The following describes the field QC blanks and samples associated with this project.

Container Blank A container blank will be prepared at the analytical laboratory by filling one of
the sample containers with analyte-free water or organic solvent. The blank will be retained at
the laboratory and analyzed along with samples collected in the same batch ofcontainers.
Container blank results will be used to evaluate any contamination present in the sample
containers .

Field Blank: A field blank: is a sample of analyte-free water that is supplied by the laboratory.
The field blank will be generated by opening the analyte-free water cOntainer at the sampling
location and transferring an aliquot to another laboratory-supplied container. The field blank
will be analyzed for PAH and metal analytes for which associated samples are being analyzed.
Field blank results will be used to measure and document any possible on-site contamination.

Preservation Blank: A preservation blank is a sample ofanalyte-free water that contains the
same preservative used for associated samples and will be analyzed for the same parameters.
Analysis of the preservation blank will be used to measure and document any contamination
present in the preservative.

Rinsate (EqUipment) Blank: A rinsate blank is a sample of analyte-free water that has been used
to rinse sampling equipment after prescribed decontamination. The analyte-free water will be
supplied by the laboratory. The rinsate blank will be analyzed for PAH and metal anaIytes for
which the samples are being analyzed. Analysis of the rinsate blank will be used to measure and
document the effectiveness of field decontamination of sampling equipment and possible carry
over ofcontamination to samples collected after the rinsate blank.

Temperature Blank: A temperature blank is a plastic container ofwater that is kept in the sample
cooler with analytical samples between sub-sample collection and delivery. The temperature of
this water will be measured and recorded when samples are received at the analytical laboratory.
Measurement of the temperature blank will be used to indicate whether proper sample
temperature was maintained between sample collection and delivery to the analytical laboratory .

•
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Field Split (Duplicate) Sample: A field split sample consists of an actual sample for which twice
as much volume as necessary to fill the sample containers has been collected. Aliquots of this
sample will be equally distributed in two sets of sample containers. This division results in two
(theoretically) equivalent samples collected from one sampling location. The field split sample
will be analyzed for the same set ofanalytes for which the original sample is being analyzed.

Field Replicate Sample: A field replicate consists of additional samples grab(s) that will be
collected using the same sampling methods used to obtain the first sample. Two field replicates
and a spare replicate samples will be collected at the same sampling station and as soon after the
original sample as possible. The field replicate samples will be analyzed for the same set of
analytes as the original sample. Analysis of the field replicate is used to measure and document
the repeatability of field sampling methods as well as the heterogeneity of the sample matrix.
Statistical analysis of numerical analytical results (mean and standard deviation) of the original
sample and multiple replicates may also be performed to calculate the likely range of analyte
concentrations at a given sampling location.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample: A matrix spike is a solution of the
target analytes at known concentrations that is spiked into a field sample before sample
preparation and analysis. Two aliquots of the sample are spiked for the duplicate analysis. The
results of the duplicate spiked samples are used to measure the percent recovery of each spiked
compound and CQmpare the recovery between samples, which provides estimates of the accuracy
and precision of the method. The frequency for the MSIMSD analysis is five percent of samples
analyzed for each method where spikes are performed (i.e., one MS/MSD per analytical batch of
20 samples).

Background/Reference Sample: Typically, a background sample is collected from an area
outside, but near to, the area of suspected contamination. Since there has been no industrial or
military activity to contaminate the sediments to be collected from the designated sample
stations, analytical results from these samples will be considered to reference or baseline
samples.

5.3.7 Sample Containers and Labels Procedures
Soil samples will be collected in pre-cleaned glass and/or plastic containers provided by the
analytical laboratory. The containers will have screw-type lids to assure adequate sealing of the
bottles. The lids will include Teflon~inserts to prevent sample reaction with the lid and to
improve the quality of the seal. Table 5.2 snmmarizes the amount of sediment and types of
containers required for different types ofanalyses. If the same labomtory is to perform a nwnber
of the analyses, it is not necessary for each type ofanalysis to have a separate sediment sample jar.
Two or more sediment sub-samples from the same station may.be combined in a single sample jar
as long as the required container types are the same and the sample preservation methods and
maximum holding times are compatible. Table 5.2 identifies which sub-samples are appropriate to
combine in the same jar.

Self-adhesive labels '-ViII be attached to the outside ofall sediment sample containers. The
foIlowing infonnation will be provided on each sample label in waterproof ink:

• A unique sample number which includes the station identification

• Sampling date and time
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• Sampling personnel

• Preservative (if appropriate).

Reid Methods

5.3.8 Sample Transport and Chaln-of-Cuslody Procedures

Sample transport and chain-of-custody procedures will include the following guidelines:

• Samples will be packaged and shipped in accordance with U.s. Department ofTransportation
regulations as specified in 49 CFR 173.6 and 49 CFR 173.24

• Individual sample containers will be packed to prevent breakage and transported in a sealed
ice chest or other suitable container

• Ice will be placed in separate plastic bags and sealed, or blue ice used to maintain an ambient
sample temperature of approximately 4°C until delivery to the anaIyticallaboratory

• Each cooler or container containing sediment samples for analysis will be shipped to the
laboratory within 24 hours ofbeing sealed

• A sealed envelope containing chain-of-custody fonus will be enclosed in a plastic bag and
taped to the inside lid of the cooler

• Signed and dated chain-of-custody seals will be placed on all coolers prior to shipping

• The shipping containers will be clearly labeled with sufficient information (name of project,
time and date container was sealed, person sealing the container and consultant's office name
and address) to enable positive identification

• Upon transfer of sample possession to the analytical laboratory, the chain-of-<:ustody fonn
will be signed by the persons transferring custody of the sample containers. The shipping
container seal wiB be broken and the condition of the samples will be recorded by the
receiver

• Chain-of-custody forms will be used internally in the lab to track sample handling and final
disposition.

,..
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Table 5-3 Holding Times and Minimum Container Sizes for Physical and Chemical
Analyses

Sample Type H~dingTim9 Minimum Sample Container Preservative
Sizeb Size

Physical/Chemical Analyses·

Grain Size 6 months
1QO-200 9 (75-
150ml)

Total Solids 14 days 1259 (100 ni)

Total Volatile Solids 14 days 1259 (100 nil 16 oz wide-
mouth None

Total Organic Carbon 14 days 125 9 (100 nil
glass jar

Ammonia
7 days/extraction

25 9 (20 mij
28 days/analyze

Metals (except mercury) 6 months (28 days) 1259 (100 nil

Total Sulfides 7 days 50 9 (40 mil

2 ozwide-
mouth

glass jar Zinc Acetate

Volatile Organic
14 days 50 9 (40 milCompounds

Semivolatile organic
14 days 1509 (120 nilcompounds

Pesticides 14 days 150 9 (120 ni)

Polynudear aromatic 14 days 150 9 (120 rm)
hydrocarbons

2ozwide
mouth jar

with septaC

8ozwide
mouthja~

None

None

Archive Sample 6 months 300 9 (250 mil 8ozwide
mouth jare

None

I Dt.mg lransport to the aoalyticallaboralory, samples will be stored on ice. The archived samples will be frozen immediately upon
receipt atlhe labolatory.

bReoommended field sample sizes (_I wei!;tt basis} for one laboratory analysis. If addilionallaboratory anayses are required (e.g.,
laboratory replicates, allowance for having to repeat an analysis), I1e tiekI sample size shoukl be increased accordingly. For some
chElmical analyses, smaller sample sizes may be used if comparable sensitivity can be obtained by adjusting instrumentation, ex1ract
volume, or olher factors cI the analysis.

• No headspaoo or alr pockets should remain.

d Cortainer to be filled to the lop.

e~e to be frozen at the Iaboratofy. Freezing sample extends hold time for SVOCs, pesticides, and PCBs to 6 months.
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5.4 FIELD DOCUMENTATION

Reid Melhlds

The following descriptions and procedures are based on guidance derived and adapted for use in
the Beaufort Sea, Alaska from the following:

Dredged Material Evaluation Framework: Lower Columbia River Management Area (Corps et
.11998)

Recommended Guidelinesfor Sampling Marine Sediment. Water Column, and Tissue in Puget
Sound (PSEP 1997)

Dredged Material Evaluation and Disposal Procedures - A Users Manual for the Puget Sound
Dredged Disposal Analysis (PSDDA) Program (Corps et al1998)

This section provides guidance for documenting sampling and data gathering activities. The
documentation of field activities provides important project infonnation and data that can act as
support to data generated by laboratory analyses. Project data validation may require reporting
field data to verify sample identification, sampling locations, correct sampling techniques. It
may also he necessary to validate results offield analyses and measurements.

Field Notes: Field notes will be maintained for all field activities, whether the collection of
samples or the gathering of environmental data. Field notes will be kept on water-resistant paper
and all field docwnentation will be recorded in indelible black ink and errors will be crossed out
with a single line, initialed and dated by the data recorder. Information recorded in field notes
include, but not be limited to:

• Name of recorder

• Sample and station number

• Data or sample station locator infonnation

• Sample elevation (water depth of the sampler bottle)

• Date and time of sample or data collection (all times should be recorded for multiple sampler
deployments)

• Ambient weather conditions such as air temperature, cloud cover, and precipitation

• Sample elevation (water depth above the surface of the sediment)

• Sampling interval (i.e., 0 to 10 em)

• Positioning infonnation required to calculate the location of the station

• Physical characteristics such as gross particle size distribution, debris, odor or evidence of
contamination such as a visible sheen or discoloration

• Record of splits, duplicates and sub-samples taken

Other information that may be recorded in field notes includes sampling methods and any
deviations from established sampling protocols. Additional anecdotal information pertaining to
observations ofunusual sampling events or circumstances may be recorded in field notes. A
field book should be unique to the project or, at the very least, to a class of field events, such as
marine sediment sampling. It is also advisable to keep record ofall personnel involved in each
sampling event, including the time each individual boarded and departed the research vessel.
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The field sampling program is dependent on the ability to deploy rollagons onto the floating
landfast sea ice and grounded sea ice within Foggy Island Bay. Thin ice and/or open water
conditions could delay or prohibit sampling this winter. However, typical sea ice conditions
allow heavy equipment deployment on or about February], Lasting for approximately 90 days.
It is hoped that sampling can begin as soon as practical after the sea ice conditions permit
operations.
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HEALTH, SAFETY AND ENVIRONMENTAl. (HSE) INTfRFACe: DOCUMENT

BP Exploration (Alaska) Ine., (BPXA) plans 10 develop the Liberty oil field in the
Buuion Sea for prodlll:tion and transport of oil to the Trans-AlllSka Pipelino system. The
field will be developed from a gravel island to be constructed in Foggy Island Bay, The
Liberty oil field developnlent will include a sub-«a pipeline construclion from the
propollCd island to a land-based e=tion with !be Badami pipeline.

CON1RACfOR:'__.U•••S,"'.."U,."U'.....
WORK SCOPE;

CONTRACT~ __'0'.17'--_

• Heavy Equipment Opemtiom (SMS #19)
Medical S=ins and Surveillance (SMS #2A)

• Noise and HcarinJ~ation (SMS #26)
• Personal ProICClivc Equipment (SMS 1129)
• Remote Tl'Ilvel Health and Safety (SMS #36)

SUbeontl'lCtor Hulth and Safely Requirements (SM5 #46)
• Work: Over Water (SMS 1127)

All field personnel will carefully read and understand this HerJllh and Safety Plari, In
addition, the on-site team leader will conduct daily field safety briefing5 before perwnnel
travel out to the work sites. The meetings wiU discuss safety concernli and mitillation
measurcri concerning the projecL Up-to-date o~alions of wealhol, wind chill. and
wildlife presence will be di5cu:lsed among the fleld team leadcrand field crew perSonnel.

An environmental evaluation of the Liberty Development is beina: conducted and includes
the evaluations of multiple pipeline routes and production island locations. The
constrllo:tion pcnnits require that physical properties and chemical cbal'llClCri.tica of
sedimcntlllllDplClllllated to Ircoch ellcavation and fiJI activities be evaluate>d for potential
impacl& to the surroundini enviromnenL Since tbc:re lIl'll no sediment anal)'SQ for one of
the alternative pipeline routCII, additional IIIllIpling is n:quired and will be pcrfonned llY
part of this envirorunellllli buc:line study work IICOpe.

Based on the need to perform sediment wnpling in support of C01IIltruetion permits for
the proposed Liberty development, additional investigative coring and sampling will be
pcrfonncd in April 2001 along the three proposcd pipeline trench route&. The drilling and
sampling work will be pcrfonncd in order to collecl iuffieient environmental bueline
ph)'liical (i.e., puin size) and chemical ~1Il"I'lm and iubwrf~ ICIfloor Kliiment data to
support the NEPA evaluation and permit applications for the proposed Liberty
Development.

TRANSPORATION AND COMMUNICATIONS;

Transportation of field CleWS and equipment to the various liites will occur via truck along
the road liystem, and via RolJigon beyond tbe road system. A valid driver'li IiccDSll will
be required for truck opmtion, and Rolligon opcn.tiom will be conducted by authorized
crew members only.

SITE SPECIFIC HEAl.TH AND SAFETY INFORMATION;

Safety MlIlIIicment Standards (5MSs) for hazards anticipated durini this field proiranJ
arc included as Attachment A. The SMSs included in Attachment A lml as follows:

• Emergeney Action Plan (SM5 #3)
• Drillins Safely Guidelines (SMS /11(56)

Hand Toots and Portable Equipment (5M5 1116)
HazardOWl Waste Operations (5M3 1117)

Chemical Hazards

The potential ehemieal hazards a$lodated with this project are minimal. The sediment
core samples to be collected dutins drilling are llOtlikely to be contaminated with diesel,
weatllcml crude oil, or other components ofdrilling waste. However, there may be an odor
of dicKl or other hydrocarbons within the enclosed sled work area as a result of drilling
activities. Where fumes arc strongly evident, where air circulation is not sufficient. or
where employees feel uncomfortable with the jlOtential«posure. air monitoring usini a
Photo-ionization dele<.1or (Pill) will be conducted (:;ce below). If air monitorins results or
ph)'liical symptoms (slll:h IIli headacc or lIltuscau) indicate strong odors arc pre.sent in the
brcatlting zone, cna:inocrini controls (open door to ventilate work ami, don respirators) will
be put into place. Dermal CJtpmure to eontaminated core tnaUlrial5 will be minimized
through the use of gloves. Eating and drinking will not be allowed during IIIllIpling
activities.

Physical Haurda

The physical hum associated with the project IiCOpe include woricinll around heavy
equipment, being struclt by a vehicle or equipment, hypothermia and fro~tbite uliOeiated
with cold weather elIJlOllUTe, encounters with wildlifu. and slips and falb.

Hu", E,u!pmtnl"mt Ou.« V"hldu, field pcrsonnellLSSigncd to this projcct will not be
opcntting heavy equipment (drill ria:). However, a pornon of the sampling will take place
alongside tbe drill Iii in an enclosed Panacheek liled: therefore the following requirements
for Iii-based personnel must be met:

Personnel must wear steel-toed boots and hard hat,; when workiug within the Pall.lc!lel;k
,'01



lNlTlAL PPE LEVELS

The initial level for all activities is Level D.

PERSONAL PROTECTIVE EQUIPMENT:

brMIhina: ""'" for 1
IFor worbn wwinj bIIr·!Ioo ...pimorl.
'For W<lrk... waarins full_foo. ",.pir.tor•.

centerline aver your mid-slridc. Do not lltempt to change direction quickly. Wear icc
cleolli ifnecessary.

EXPOSURE MONITORING:

A PID will be used 10 monitor the ~illJ:wne at laeatiol1llllIl determined by lhe field team
leader/site safety officer. Uppe 10 level C will JIl1l',1Ced III directed in the following table:

TOX'Crrv AcnON LEVlCLS
PUELS OTHER THAN GASOLINE, METHANOL AND JET B

{In PPM)

A~~....~, C.UbrUlon Cu UJllrad. to LevtI C' Eva.oolO

J'tIoto.lonizati,., meter HNU calibroli<Jn gu or " ,00'
(10.01O 10.2.V lornp) ..... 000'

PhoIo-iODiDliDn IIlCIl:I" "'","- " ,00'
(10.0to 10.2eV I......) ""P\Am. ionizatiollmeler ...... '" ,00'

(OVA.12S) 000'

SII'''.lnod in \he minulo.

AoUolty I.e...1or Protocllon Equlp...nl R.qul.......nu

Colloction.of_ond ioelooil """" 0 An:I.io 0..,. o,,,willing of down ooveroll. or
""""los durinj; drilling. p<U\<. ilia biN with ",f1<o;ti¥e tope, ArOl'"

pe""" boou Ol' bunny boott, sorety
gl...... hord bol. hard lIIlliner.lIld Wiler
",tioton! ....Ie mitts wilh polyprop~l_ or
tilk line...

Sofety goggle•. H.lror full fo<:. rospinllor
wll" OI'gIlIlt vapor ear\lidal:. If PIU
lndltales lotion kvell are IIIOl or If
poroonnel are.metal b~ dinol tum...
HwinS proleelion ifwomntod duo 10
"eovr'llIIipment

Slips""" F..tts. MO&t falls lln the icc occur within 7 feet ft'om exiling a vehicle. Caution
sbould be used when walking on the icc; do nllt take cold strUIcs and attcmptto keep your

• Sampling personnel will stay llIIIside the: won zone: of the drill rig. I(it is IlCCC!SsaJY
for samplers 10 approacb the rig, tbcy mutt wait unlil the rig operators have given
signal that it is lIppr<lpriate 10 approach the rig.

Ground penonnel shall never walk or position thetnselves between a fixed obj!lCl
and runnins equipment orbetw=l two runninl piceel ofequipment.

Hwo/hermho tRI" CfII" In}Nrla. Operating Procedure· H5-202 (Attaehrnrnt B) details
the symptoms of, treatment for, and how 10 avoid cold injuries sucll II fI'ostbitc and
hypothermia. To avoid cold injuries during sampling activities, workers will wear
approved mlic gear including poc boots and mitl$. Should the beginning signs of either
hypothermia or frost hite be obll~ the afI'cctcd warRr will immodialely prooeed to
tho vehicle to wann up. Indication ofadvet'Se effeets includes, but i.I notlimitcd to:

• Unconlrollw shi~nl

• Slurring ofspeech

• Loss ll[ motor skills

• Burning or tins:liDJ I:Xtmnities (fi'O!tnip (If fto«tbite).

Should II}'IIlptoms becomo significlml, the sample tcanl will tetul'IllO the vehicle and wwt
will be stopped. The affected pmonllCl will be liken to the cUnic far medical eval\llltion.

EfICONnW$ with WUdllft. Encounters with j»1ar bean arc a hazard for the lomtion and
time llf yew that field activities are planned Heightenod awarene8$ for possible !lear
encounters will fonn the bula ofpersmmel control and safely. During day.to-<\ay lIctivities,
all pcnonnel will be reminded. to be conatalltly alert 10 polar bears in the nearby vicinity.
food and other items thai might attract bears will be contrullod and removed from the site at
the end ofeach day's aetivitie/J.

If a plllar bear is seen or recent bear sign identified, team III«Ilbers will go diftclly 10 !be
vehicle and dcplU'I the location, leaving sampling equipment and llthcr pmonal effeeU
behind ifneccssory. Personnel will immediately tllllify the on-liite tcanllcader ofthc bear's
location and direction oflravel. They will also notify PBOC Security (659-5634) who will
be respo1lIlible for further notification within BPXA. WarIc. will not continue until an
au!borized polar bear hazer is on site. A polar !lear guard will accampany sampling staff at
all times.

FOJles, although nllt as immediately dangeroWlIll polar bears, are of great cooocm due to
mbics. Ar.ypbysical cantael,as wellllll the OOservation of sick. animals TDIIllt be~ 10
KCIIrity pcnonne1. If a fox (especially one SWl~1ed llf having n1bica) 1ouebe1 your
c1othin.. do not toueh tllII pan of yoW" clothing. as you could bolcomc contaminated
YOUl'leIf. Wildlife mUll not be harassed or harmed.

, .



EMERGENCY RESPONSE:

The JlIIllXl$C of this seetion is to provide illidancc in prcparlng for contingency or emergency
situations clurilll field activities. Accidents ean, and do, happen. However, with adequate
planning and prepaMdness, resulting consequence esn be minimized or prevented.

Emeraeney preparedness llartl with advanced pllMing. It requires anticipation of {X'Ilential
probleml or hazIrdI. Proper emergency preparedness Involves \lie of the project health and
safety plan that may addrtsI emergency situatiOtlll. It involves lnIining, ~ orientation of
personnel, medical information of pe:rsonnel. and availability of ernc:rgency equipment and
services.

Emergency ActIon Plan

Spill and Reln.e Contlngencle.

If a smal1lplll oceurs, the release will be handled using on-site spill containmenl materials.
The spm will be reported to the BPXA ACS Environmental TClChni~ian at 65'1-5800.

Incrdent Reporting and Investlgatlon

Any work-related incident, llC~ident, injury, illness. ex{X'lSIll't, or property INS mwa be
rqIOrted to URS and BPXA ptriOnnel following the procedures in SMS #049, Incident Injwy
Reporting (Attachment C), using the C011tact numbel'!; provided below. The incident will also
be reportod to the project BP projllCl contact (659-5999). Motor vehicle accidents must also
be reported. An incident report form, attached to this plan, must also be filled out ond
forwarded to the local URS Health and Safety Manager, Ms. Sue Ban. (907) 261-6779. In
addilion, the incident will be reported to BP HSE Shared Resource through the BP site
eontact

• Fin: - Vehicles an:: equipped with fire extiniUishc::n. Pmonnel should fiJ1il notify
someone else of the fire (radio for help) and tben. if they can fight the fire
comtbrtably, do 10. Ifnot, pcnonneI sboukllllllko IJUl'Ctbat they bsvo lU'Ctie FIt" and
move to a I&fe diIIanee to wait for piek up. Do not attempt to walk for help, a
burning vehicle draws a lot oflttentian and wl11 be easily found. Communiute with
reseuers using the radio or telephone.

• Medieal - All vehicles are equipped with fi~t Aid kits. Ifthe injury require!i further
mediesl atlcntion, eall for help on the Jadio. EOA Medical Clinie (Ioeated at MCC)
can be reached at 6~l).S239. lfan injwy oceurs in the eamp or hotel. go to tbe desk
for assistance All injuries, no matter how small, must be reported for medieal
attention (see reporting procedures below).

• Environmental Spills - A potltive lmpael on the environment II the goal of all BP
EOA participants. A spill is any incident that relCUCI • contaminant into the
environment. Nothing may be {X'Iured on the tundra and all food and containers must
be taken baclc. to the eamp area for disposal. If field pertlonnel ereate or Wi\nel& an
cmergeney situation. Spill Response (6~9-S700) must be conllleted. Spill RcllpOltse
will then eontaet the proper departmenta. C

Emera_ney Equipment/First Aid

The cmergclII;:y equipment to be located on site in the vehicle or Rolligon includes. first aid
kit. air hom, emergency eycwub, an ABC-type fire exlinguisher, {X'Itable water, anti-bacterial
soap, and radio equipment.

BPX CONTRACT ACCOUNTABLE
MANAGER

DATE:~ _

CONTRACTOR'S ACCOUNTABLE
MANAGER
DATE: _
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ATfACHMENT B

OPERATING PROCEDURE H8-202

COLD STRESS

OPERATING PROCEDURE NO. HS-ZOZ

20:.0 COLD STRESS

ZOU PURPOSE

The purpose of this Opc:nIting Procedure i$ to provide information on cold stress arid the

procedures for preventing and dealing with cold sllt:ss. Advme climatic conditions are

important collllidefatiollll in plMning Md condUllting sit., opemtions. Ambient tempemture

effects can include physical dillCOmfort, reduced efficiency, personal injury, and in~

accident probability.

20Z.2 TYPES OF COLD STRESS EFFECTS

Z02.2.1Frostblte

Local itUury resulting from cold is iooludro in the generic tenD ftwtbite. Thm arc several

degrees ofdamage. Fl'OIItbito can he wtegotized into:

Frod Nip or Inltllll Frostbite: (1st degree frostbite) Characterized by

blanching or whitening ofskin.

Superfidal Frostbite: (2nd degn::e frostbite) Skin h~ a waxy or white

appearance and is firm to the touch, but tissue beneath is resililmt. Blistering

and peeling of the frozen skin will foliowel\pllSure.

DHp Frmtblte: (3rd degree frO&tbito) Tissues are cold, pale, and oolid;

cxlrCmely serious injury with possible amputation ofaffocted area,

Frostbite can occur withoul hypolhennia when the extn:mities do not receive sufficient heat.

The toes, f:ngcrs, checks, and ean. are the most commonly affocted. Frostbite 0CWl1i when

there is mmng oflbc fluids arDWld the cells of the affected tissues. The fin;t symptom of
frostbite is an IlllCOmfortablc sensation of coldnecs, followed by numbn$!, There may be

tingling, stingins. or aampinS' Contact by the .kin with tool$ or other metal objc<:ts below

2lfF (.,0C) may result in contact frostbiu.



The prevention of frostbill: includes early rceognilion of problems. adequate protective

clothing, recognizing the combination of wind and low tcmpentturc (sce Table 202-1

Windclli11 Indc...), adeqllllte fluids, work-TCIlt regimens with heated rest areas, and use of

controls such as wind-breaks and heaterl.

The initial treatment for frostbite includes bringing the indiviclual to a warm location,

removal ofclothing in the af'feetcd area, and placing the alfectlld parts in WlU1l\ (I 00-1OS°F)

water. Do oot maaaaae or Nb the frosthite: area. After the initial treatment, wrap the

affected area loosely in sterile gauze and seek medical attention.

20U.2Hypothcnnla

Hypotbermia resullll wilen the body loses heat faster than it can be procluced. When this

siluation first OCC\US, blood vessels in the skin consliWt in l\II attempt to conserve vital

internal heat. Ha:ndii and feel are first affected. If the body continues to lose heat,

involunlafy lihiv~ hejin. This is the hodys way ofattempting to prod.uce more heat, and it

is usually the fll1lt real warning sign of hypothcnnia. Furtht:r heat loss produces speech

difficulty, CQnfusion, loss ofmanlllll deJl.terity, oollapse, and finally death. Wei clothes or
immmion in cold water greatly mer- !he hypothermia risk. The progesslve clinical

presentation ofh)'polhennil may be seen in Tablo 202-2,

Prevl'lliion of hypothermia includes planning for outside worlt in winter eonditiona,

particularly wolt over Wlter. Planning will include lldoquatc: tl)'tTs of clothing, hining

etIlploy«:ll in rceognizinll hypothermia in themsolves and olhers, rccollllition of the

combination ofwincl and temperature (see Windchill Index in Table 202_1), \IiC ofcontrols

such as wind-breaks and heaters, a WOrk-TCIlt schedule, and adequall: fluid lnIake.

Fatal exposure: 10 cold among workers hll$ usually resulted from imrnt:rllion in low

tempen.turo water. WQ!er transmits body heat over 200 times faster than air. Wotsuits or

drysuits lW recommended for work over watt:r with water temperatUr'eS below 45"F.

Individuals who fall inln cold waler without wCl$uilll or drysuits may not be able to swim

due to the rapid onset ofhypothermia.

Prompt lrelltmcnt of hypothcnnia is essential, Once the body temperature drops below

9soF,lhe loss of tcmpmltunl control occurs, and the body can no longer~ ilself

Inilial treatment incJudci reducing heat loss by movinil the illdividual OIIt of the wind l\I1d

cold, removal of wet clothing, applying cxll:rnal heat (such ll$ a pre_warmed sleeping bag,

eleetrie b!Bnket, or body.hcat from other WQrkers) and roilow-up mcdicalallCntion.

202.4 EXPOSURE LIMITS

The American Conference of Governmental Industrial Hygienims (ACGIH) has adopted

Threshold Limit VallIe$ (TLVII) for cold S!rels. These limits sel mwr.imwn work periods

basccl on a combination ofwind WIdtem~.

202.5 REFERENCES

American Conference ofGovcmmentlllndustrial Hygienists, P9cwuenlaljon ofThresbpld

Limjt Values. 1984

EPA, Standard Qpernljng Safety Gujdes. 1992, pages 95-1 00.
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SAFETY MANAGEMENT STANDARD 11I049:
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1. CONTRACTOR: URS Co........ti...

USE "SHORT FOR.l\f"lNTERI'ACE DOCUMENT

1. CON'J1to\CT#' !!l1

J. WORK scorE (m;rterials & seNi"<$, orgaoilalion, personnel&: &upelVision,locaQon(s). custorner(s). etc.):
The wOO< performc:d by URS COI'p(II'alion consists ofdril6ng ovorsi!!bt lind seafloor sedinoenl satnl'liDg alOllJ! 1IIrcc proposed pipeline l=cllts in
Foggy Island Bay. The pIIJPOl1< of !his task is '" coiled sufT>cicnI envimnroel:lUll baseline sediment dala to ...pport a NEI'A evaluation and penni!
applications for !he proposed o:onslnIclion ofa gravel-filled island within Foggy Island Bay. The I'f'lI'OS"d island w(JIIld ='it os a pnxk1ctioa
facility for the Liberty Devcloptn<>lt.. The drining and satnl'1ing wod will be performed cIuring the wink'r season 00 fIoo.ting land-fOS! sea ice
IISin! a con"..,tiona1 drill rig and oorin~ equipment-

The dl"lIliOll oflbe project is expected 10 be approximately 10 days. The URS field team will CCIISisl offour cq>Ioyecs. The .....,loyecs will
have attended NSTC lraining prior 10 deployment. AD field pcnonncl Will have filll arctic gear and safety gear incluo:\illg; Aretic !'arb, An:Iic
Bibs. Pack Bools or Bunny 8ooIs, Mittal5, face: Mask/Balada¥;!, Hard Hat Linei', HanI Hat, Respiratorand Cartridges, Sid Go~. and Safety
Glasses. The wort will be conducted in April and May 1ODI.

4. COMMUNICATION:
BPXA: Tony Zamora
(907)S64-54%

URS Corpcntion: Sharon SuaiV811
(907) 161-9745 01(907) 529-0641

BPXA: DBve Tomasko, Project Manager
(907) 564-5039

5, SPECIFIC HSE HAZARDS:
W1tl1 tile eucplioa ofdrilllag mud aad rufdap dIKII...,ed I.medbtdy lld.P<cat h Ten lslud dmag npIondoa dril611g la tile urtf
1981k aod 1m, tllue an ao othet" n.wa ekeln~ lluanll 'Irilllitlllle srlldy ....... ke, water, aod £Cdlmeab. CoId"IUS aad rold
iajarteo anodalell witII ....rk&lg oa te Ia! bI tlIeardtc ",ri"l!: '" wlDtet". ny,ical lIazards uwdaled willi workiag aroa"" haY)"
_clliH.,.. Hazanll_laled willi CDeotlIIleriall: wili aalmah ....,11 a. polar 'ean.

6. ASSVRANCE SYSTEMS'
URS Cc>rporati(Jrl HcaIth and Safety Program
Site Specific Health -' Safety Plan (Attacilcd)

;. SIGNATURES,
l1Ic """""'IS oftbis document a~ the pm<bct ofa do:sltop ba7Jlrd asses,mcnI by management. The underoigned agree 1hat to the best ofthei,
knowledge this document i, an _urate depictillll of the·salpC ofwori:: provided by the contractor, he.olth, safc:ty -' enviroo.mental risks bJo...n
about that wort: scope and ......~ systems in pIa<:<: 10 mitiple risb. This document also identifies addil;ooailloc:lions 10 fulthcr mitipte
rists and the under.;igned agru to ~v;cw these and iTqllemenl as appropriate.

BPX(A) Project Manager URS Health and Safety Officer
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LIBERTY DEVEWPMENT 1001 SEDIMENT QVALITY STVDY:
Field Activit)' Report

June 14, :ZOOI

Prepared by URS Corporation
r..

BP Exploration (Aluklj, Inc.

INTRODUCTION

BP Exploration (Alaska), Inc. (BPXA) applied forpennit applications associated with the
construction and ClpCI'lItions of the Liberty Dcvelopment-an offshore oil production
facility located in Foggy Island Bay. Construction permits administered by lhe U.S.
Army COIPS of5ngineelli, Alaka Dislrict (CoIJlll) and U.S. Environmental Protection
Agency (EPA) tllquire that physical properties (e.g.• grain-size distribution) andchemieal
ehaneterililel ofsediment umples related to trench excavation and f1l1lClivillel be
evaluated for polelidal impactS to the ItIJTOIIMlng environment and for pouible ocean
di,pollaloflpOill. Samplel:~ CQl1ecled in 1997 and 1998; however, the EPA and
Corpa requimi additional sample oolleetion 10 IIItisfy regulatory evaluatiollS fOT the
marine IiCJI11entl of the ~erml and alternative pipelilX' roulll8,

BPXA secured the &erVioes ofURS Corporntion (URS) to desian and conduct a marine
sediment samplini study to S\lpporl permitting activities auociated with the Ubetty
DevelDpmenl The lOa! of this study WIS. to oollect repreaontative iedimenl chemistry
aOO sedimenl physieal properties (gnIin-size) 5lttIplcs along the preferred and alternative
pipeline alignments within Foggy ilIland Bay (Figure 1). Field activities based on the
approved Liberty D~opml!rlJ 1001 Sedimf!lll Quolity Study Wo~k Pion developed by
VRS wt:re conducted between April2St!I and May St!l, 2001.

The field tCilm successfully collected a representative sample sel based on statistical
performance criteria noted in the Work Plan, Approximately 94percenl of the sediment
chemi,try samples and 61 ptr=It of the grain-size samples were oollecled. Sampling
methodli aOO other field proioeols were completed lIlI deJ(:ribed iD the Work Plan NRS
2001). Thil~n serves to provide a summlll')' of the field activities, including a
description ofotheropemlions lhat affected the field program.

Col

FIELD SAMPLING STRATEO\'

The field program collected umplea in !he following order to assure that a rept'C&Clltative
sample set was collecte:d to describe the sediment chemistry and grain-size distribution
fOf all three pipeline alternatives:

I. Subsurface sediment chemistry and associated arain-size samples.
2. Surfilcc 'edimcnt chemistry and associated grain-size samples.
3. Remsining pin-,ize samplca.

The field team departed fl'IIm!he road that connects the Endicott Developmenl with the
Prudhoe Bay In-field fOld system and moved along the coast on the grounded SCI iC<l
until reaching the westernmOit sample stations that coincide with Transect A, the
applicant's preferred pipeline route (Figure I). Suhaurfacc chemistry and associated
grain-size sampling commenced at the nearest station along Transect Aand progressed
IDWaro the' eastern side of the study area. Due to travel re8trictions related to seal
slrUclures, the fleld leam followed a path cleared by seal-sniffing dogs tbat oorresponded
with the three pipeline route alternativll8, The only deviations from this route were
detours up to S-milCi to avoid Cl'06Sing geophone eablCII related with an ongoing seismic
survey. As the field team reached the location of!hc propo&cd Ubeny Island at the north
end ofTransect A, proarm continued southeast along Transect B (South Island
alternative), Upon CQmpletion of Transect B sampling. the field team sampled the
adjacent dation on Tmnsect C (fem Island alternative) and moved north toward the Tem
lsllllld sholl1 until all of the ~bsurface sedimenl and aasociated grain-size samples were
eollected.

Upon complelion of the subsurface sedimenl chemistry lIlld associated grain-size
samples, the field team moved baek to the west side of the study area to colll:Ctllle
surface Kdimcnt chemistry and grain-size samples. One<: the backaround and three
Transect A sediment chemistry and lSSQCiated grain-size samples were collecled, the
fieid team started colleetinglbe remaining grain-size samples, starting at the nean::st
stalion on Transect A and moved toward lhe north. Field sampling ceased prior to the
collection ofllle remaining grain-size samples located along Transects Band C,

C-2



DAILV ACTIVITIES

The followingtllble prne1ltl. daily summary ofsignificont tvrntl and eeoomplishmenlS
related to field activities. Daily Field Aelivities RcportJ (Appendix A) were rubmitted by
the field team and identifies the field personnel, Contaell, sampling activities, signiflCllnt
evrntl. and otller accomplishments for a given day.

Tlble 1. Silltltnunt Field Ennis
0 Pllnned AcIMtIn 51 "Iflea • • ... Itlhm...ta
Aprll2S PlIIl"'" Ar;tMtIM

· Satup of field eampllng equlpmlnl, mObillutlon oIlh1 c....TOO rollegon end........· All fJIld p..-.onnell\tlndad lhe AuIhoriutlon 10 Proceed (ATP) ",,"ting flCillletad
by Tony ZlImora (BPXA).

S/gIllffAnr~dEwnb
• Bryan Trimm (URS) end 5hanJl1 SUll!vln (URS) dllCUuad 1hII potan~illmPllet of

tundra travel cloIuralo the IIImpllng eIlor1. Bryan Trimm (URS) deokl&d that If
Sharon Sulhen (URS) dltlnnlned thlttundti travel Wlllmminent, It\lItl<b-
aurlace.Sldlmenleampl.. and lllOCIIted grain-liZllllmplfls __ top prloliIy.
second priority IIIl\ples __ eurf\lce sediment ehimlltty and ISlOCIated grain-
slze" wlih lhIremelnlng g"lI~slze, 'amplls eompllilna Ihtlllli'd UBI' of sampling.

• At ':30 PM. Tony Zamora (BPXA) Informed Sharon SUIiVIn, "" UI'lS field
menager,end lhilltld pit\)' thlt 1hII field fll'Olll'llm WIllS placed on lland-by until
BPXAnd::::,,"fnIIld thll 1M Ippmprllllt field limping p.-mb and autholtutlons_.

April 26 , ~,?nfl1 AetMtJ..
• Field Pf8PII'IIlcn and mobIilllllon contlnued IrtPm thI following dly.
• FIoIfsgon and dr111lng eled tnmsfln'td 10 !til firat sample Sladon (I.1Bl)1-AGR01j

latto In thI eltemQon.

Slgnlflunt "'aid"'"""• At 10'.00 am. TonyZlmora (BPXA) I\IIhofI%ed URS 10 proceed with \lie IImpilng
.....m.

· Mdlllonil protocotSl'l'fKfl implemented teleted 10 polar baer awal'tMl' Ind
hlrusm.m prevention.

· Due 10 lime conatralnlS raleted to tundra !ravel clotUre and Incllment 'NN1hllr
condition" Sharon Sullyen (URS) declared \tIat lublurfact sediment chemistI)'
and allOdstlKl grain-size &amplel wer" priority end thU' ......... to bt thI first
Slmplel ccNlflded. This prIontization Itrat"gy wal Imp4amented 10 co«tet thI
minimum nunblr oIl1mp!eli based on Ihtl allllatiCIII parlormllllCfl crillrll nClad
In lIIe WOrk Pisn. At. time allowed, aurlace chern!stfy ....d liaoclatad graln_,Ize,
IImpll, w.-. ",lIcIed to bll thl second priority, with the Illmainl"ll graln..1U
IImpll, as 1hIIlhird prIortty.

· LGL was ra uested to su the aeal 'I1rucIure OPS slUon,.
April 27 Pllnnad A<1IJvIt/..

• Sldmant t:hImlstry.nd "1OCI11id graiHlze sempll collection along Trn!1$&ct A
(~ pl~ellne route)

Slgnlflr:ant Flald Even"

· WIItIm GtCo, I ~Im~ acq.>IIitlon finn. daployed geophone QIIbla, In In
OfIInlitlon II1It h\:reIsed the one-wey travel tim' by 3 houl"$.

• Multiple orange eUNey lalh (...."'1) lnltallfJd by Wesltm GfICo overlapped with
Ihe ....1slruotu.. ,Ilk" Inatalled.byLG~~ ,CATCO roIligon 1rI~ markars.
Since Ihelleld team could not dlltln WlSttm GIICo Ind leal

c·,

0 Pllnned Actlvltl.. 81 nlfle.n Field e.,.nta Ind Acowm ll.hments
ItruGture m.Ile..... III ttlktt werelvoided.thul. sllJl"!ng progre...

• The IJI'lISII'let oIW..lfIm GfICo geophone cablel proNbilt<l CATCO from blazing
trlllIlhIt would have Increellld trivet time throughoutlhe study area. CATeo
polley II not 10 crca deploy8d gllOPoone eabl...

• 8PXA Endlootl pa",DnIlllI prohibited LGL from deploying the seal snifllng dogs (to
ldln1lf)r '" llNc:lurea) because LGL did not halll e Letttr 01 AuthorizllHon (LOA)
from USFWS.

· Bryan Trlmm (URS) IP!l"lvod chlnges to Ilmple Illtion idenllfoca~ons Iiong
TrlnlllCl C (Tam liland 1'tlVIe) 10 thetllle 10000000mOit Illtion wal Identlflad II
L!B-CT01.

Aprtl28 PS."Md Af::llvitIN
• Sldlmant ChoImletryend liaocleted gral"-1lize semple eollactlon along Trlnllet A

(prefelTed pipeline route)

· Sub-umpHng 01 corel In eontroiNid laboral"..y envlror1ment
S4ln"""nt~dE'nnQ

· LGL completed the ,ealltnletunl 1IXVey. which Id9llUflld 1~ structures.
• Travel resll1et1onl ,e~oted on API1I2~ lisoeillfld with the geophysical survey

COlIlinue 10 ClIuse _ dele
April 29 PWtMdAcllvltIN

• Sedlmant chlmlllly Ind IIlOaa\llll graln-1llzelllmple collection Iiong Transect A
(pref~ pipeline route).

• Sub-umpllng of _ In conlrolled laborlltofy environment.
Slgnme."r Field EVIIlIt.

· Treval Nlllr1et1ona IS noted on Aprl127~ UlOCiatad with the g""ph\'Sical survey
continue to ClIuse unlorveeen delays.

• Low I"fICOWIry ellStl~on LIB01-ATQ3 required an offaet of 10 feel co... to collect
suIlIoIent ftdlmenL

April 30 p/anfled Ae1MrfM

· s.dImtnl chemIItry and l&!IooIe\ed ll'l'lln-1llzellmpll cotlldlon alona Transect A
('"""* pipeline I'OIMI) and TranHc;t B (South Isllnd AJIImIlI1IV.).

• Sub-lImpling 01_ In controlled lelxlnllory ~ronmenl.
S/glllflcant FJMI ElIMre
• Travel ....lricIllonsI' noted on Aprll 27" l&!Iodated with the ltIIophyslcal survey

cont""'e 10 CllU511 uolonl5llen dlIIYS.
• SlaUon UB01-ATI)4 (eo-toeated with LIB01-AGR09) rllqulllld an offsot of ooout

400 fael north liong \hi lrInlllCl to COllect Ihe sempl" 000 10 tho preMnee 01,
Slallllroclu....

• Samplerlnd rod ~ra 109ldunng theoorlng at L1B01-ATO<I. Dl1111ng commenced
eller\hI""~ ~=lI1t wal racovarvd ond 1lI10G9~on 01 the drll~ng rig 10-
fallfrDmlheorllnel 1Iio'n.

May1 "/lnn~ A#Jvffl..
• Sldlm.m chemlltty and aSllocialed graln.slze &ample coiection elorlg Transect B

(SOUth I,land. AltflmaHIII).
• Sub-aamplinll of conn In controlled laooratory enYlronmant.
slgnmtlnt FIaId Evenre
• Deteriorating (naariy VI!l/!eovt) weather conditions resultad in In'-"""sed !favel

Hma.

• Tra..-l res!llcllOlll II notld on April 27"' Buoc:laled w~h the QElophyalclllU"'IY
oontInue 10 IlIl\lM unlonlHtll dahlys.

• Heaving IIIldIItLtB01:~RlJ5IBT031111U1tG In poor recovary. Insufflclent
matarial wal recovered II 1~foot dee Inltrval for 11m e anal Is.

Mly2 Plann"A~I..
• Seo1m~-=I·""'and IIsocialltd raln-slze ....m Ie col cIIon lion Tr~nsect B

C-4
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Table~, ClIIDParilOJi betw"n the Dlanned alld actual number orsamlllel collecled
Sam a Collactlon

Sampla T)'JM Plannad Act",al Plreanl Coll.eled
S",blurfaee ehemll 54 51 94 &rOO

~~'::I::lrlbullon ~12 :8 ~~":'
Tomls 11 1 3 1~ nt

, Sam........""'" """""" ,,"oily""""" (Qel ,am....,
, S"'"~"'" ,""_ ,ompIloV"""'~ bill~ ••nd. _ool ""ilocllon III ,peoII\c 1OlIIIUDno ..... doptlw

Sample ClIveraae

Table 2 summarizes the number of planned vel'5us actual samples collected for grain-size
dislribution, surface sediment chemistry, and IUbsurface sediment chemistry. Also,
complete list ofthe samplCll by type are provided in Tables 3-5 along with associated
maps presenting the lIample locations (FiiUres 2-4).

147,5021930
\47,5084140
147,5211500
1047. 11260
147,8418800
147.5612560

147.6079420
147,561256

Longituda
C210R1mBl .....

147.498355
147.!iOO1609
\47.5846120
141,545~50

47.6079420

longitude
NA021 DecImal

147.n61710
147.6616790

-
c,
•,
•••,,

,,
TranllOOl

"~.,

Transecl

LI 1-CT
LIB01-BT01
L1BOl-8T02
L1B01-8T03
UB01-AT01
LIB01-AT0.4

U601-AS03
LIB01.,/l,SQ4

sam I. Station
L1B01-AS01
LlB01.,/l,S02

8nm e 8lntion
1I601-CT0.4
LI 1-CT03
L1B01-AT03
L1BOl-8T0.4
LIB01-AT02

Table 4. Surface chernl. lim Ie ,tatlons

Table 3. S",blurr...,., eheml.t .am Ie .laUQnl

0 Plln...d AortIvlt... 81 nlfkllnt Itld "" 0 II,llmtnh
(South IllInd AIItImllive).

• 9Ilb-aamptng of totIlI In oontrolled labOratory envlroom<lnl.
S'lgnf/k..., FI.,d HwII,.
• Fog with drifting .now relulted In Incnmtd lnlvel time.
• TI'lI...ll1IllI1C11onl Itn~ on April 2"" luoclaled with thl geophyslcallul"IBy

eotIlinu. to C.UII unfortMtn dellY'.

• He.Wtg and CQmpletllly llturated 1I,,<If; wolllllncounterod resulting ... use of a.Diii n tamtll;".
May3 1'IMMd AofMUq

• Sediment ehemlltry 1M .NOd.1ed IIl'11lo:Hln ••mple eolIee1lon ,long Tl'IIlleet B
(South 1,IInd AltemltIVI) .nd T~MCIC (Ttl'Tllllllnd Alltmlllve).

• Sub-umpling of elIl1Illln ""nlrOlled laboratory .n....."nm.m.
SIgnIflQ,"1 Field ElI'IMtIi

• Tl'llveltlme_1rn u Wnlem GeCo de frted lrea.
May4 t."ntdAcl1v1~

· St<llmtllt c:h«nlltry and 1.lOCille<l gr'Mzt IImpl. ccllecllon along, TraMed C
(Tem 11111'111 AIlllnllive).

· Surrurnpllng of co",.ln oonlrolled llooralofy envlronmanl.
SlgnNfr;flnl F'-«J E...",
• Comphlled lubsurfllce ledlmen! chemillry 800 nsoclated !l"'ln...ize Nmp!e

coIleo::llon 1IPIforl.
Mly5

~~:::tt"• SUrl1lce tedlm8111 chemistry and llral","lize Nmplea _e collected along
Tranaecl A (pmerred plpelln. roul9).

· 8ub-MIn~g of~' In COIllrOlled IlborJIofy en'tTonmtl'll.
$IftI1nwtt n.td EWIID
• Compleled aurIaGe HdlrnenI chemlIlry and I ..OCIal8ll glllln-tiZil Nmple

QCl/I8CtiDn llffon...." PI.nned AotlVfflM
• GnIirHIu Ampln wenI along TI'IlMact A(~ pipeline nJI,lte).

• Sub-Hmplng of toNIlln conll'Olltd Illbomory 1llYltonm«ll.
S/Qnlllclnt FIMI Ewntf
• La" day 01 drlllilg aetMllll•.

• COmplet.d graln-~zeAmplecolI~~~ Tl'IlnleCl A.
• Remove mlIrkerildinUfyh;g INlI1J'\lCtU al'M...." Plana. AOfMII..

• C:;mpIete Illb-umpRng 00fll••

• OemobII:I:efteld ""May8 ~Acll\lllMt

• Demoblllz6lleld IKJ.llpment.
• Lalt thIpment 01 HIIlpln Iofwarded to labonltory.
• R alnln ft d DM8ll'l1tum to And'!oI'Il

•TMbie 5. Graln-llze diltTibu on u",ple I ,.,
SlmDi. Station NA027~:~.- Longll~d~

T~'" w..r:mOoo:lmoi .-
UB01.,/l,SOl "'"" 70.261402 147,736171
UB01-AS02 , 7 . 2 1 7 "

,
L1B01-AGR 1 , 70.2270.42 147.653133
L1B01-AGR02 , 70.233249 147.64188

c-s C-6



Ssm • Slatlon
LIB01-A 3
L1801-AGA04
LIBQ1-AGRO
U 3
I 1-AGR06

LI801-AGR07
L1801-AGR06
ll801-AGR09
LIB01-A
IBOl-8 R01

L1B0101lGR02
1I80101lGR03
L1B01-8G

01 R05
LI801-8GR06
L1BONIGR07
LIB01-BG
L1B01 ROl
LIB01.(;GRD2
L1B01..coR03
L1B01.CGA04
L1B01-CG
ueo
LIBOloCGR07
LIS01oCGRD8
LI8{l1oCGR

Transoo::l,,,,
A
A,,,
••
•••••,,,
,,,,,

APPENOlXA
URS Dally FIeld Activities Report

(Aprl115 to May 6. :tOOl)
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URS DAllY FIEL.D ACTIVITIES REPORT

.,

URS DAILY FIELD ACTIVlTIES REPORT

TO:

FROM:

SUBJECT:
DATE:

ce:

TONY ZAMORA

CLAUOE DENVER

LIBERTY SEDIMENT SAMPliNG

WEDNESDAY, 26 APRIL 2001

SHARON SULLIVAN

TO:

FROM:

SUBJECT:
DATE:

cc:

TONY ZAMORA

ClAUDE DENVER

LIBERTY SEDIMENT SAMPLING

THURSDAY, 26 APRIL 2001

SHARON SULLIVAN

This report documents activities performed by the URS field crew on 2S April
2001. ItallclZ&d nemes of field crew membel'$ Indicate noo-URS staff.

DAILy LOGj
URS personnel (Sharon, Claude, Oana, Tracy) Duane MIU., & AssocIates staff
(Weft Phillips), DlscaVfl1}' DrfINng crew (RlIlph Newland, Greg Tumerj, CA TeO
crew (8m KUPfir. DBn Stvw8rt), M.htrJed NBd8m (BPXA.). and Rick English
(BPXA) attended an ATP meeting led by TOllY Zamora (BPX4) al PBOC. Altha
conclusion of the ATP meeting. BPXA directed URS and the other contractors 10
stand by until a decision wes mede regarding whether to proceed 'Nithout the
LOA permit In hand. Contractors left meeting and prepared for field activities.

SIGNIFICANT FIND'NGS AND ACDymEs pERFORMED;
LOA Permit may not be In hand until Monday 30 April, 2001.

ACTMUES TO BE pERFORMED;
Continue to prepare for field effort end ewell BP golno go decision.

c-,

Thill report documents activities perfonned by the URS field crew on 26 April
2Q01. Italicized names of fleld crew members indicate non-URS staff.

DAILY LOG;
Sharon. Claude, Dana, and Tracy continued to prepare for the field and packed
sled with sampling equipment. Discovery Drliling~ prepared rig for field effort.
CA TCO oporetor wes assigned to anothlll' projeet for the day. BP directed URS
to go Mead and Initiate the field program without LOA In hand using the following
procedures: heightened awarenass of bear presence (use of binoculars while
traveling and working. multiple beer spotters In place while traveling, etc.) and
bear harassment prevention (i.e., rig shutdO'Ml) In the event a bear was spotted.
CA reo and Dl8COV9ry Drilling crews brought the sled and rig to the first graln
size sampling station (LIB01·AGR01) lale In the aftemoon.

SIGNIFICAN~ FINDINGS AND ACTIYrnES PERfORMED;
Need 10 obtain OP$ coordinates for se81.atructures from LGL to avoid structures
In the event stakes afe not visible in poor weather conditions. Due 10 lime
constraints related to potential deteriorating weather conditions, priority sampling
will be performed firal to collect SUbsurface chemistry and associated grain-siZe
sediment samples, then collect surface semple$, then collect remainder of grain
size only samples.

ACTMDES TO BE pERFORMED;
Begin drilling program. Will start on station L1BO,-AGR01 to run through grain
size sampling procedures.

C·1O



ro,
FROM:

SUBJECT;

DATl!::

CC:

URS DAIL.Y FIEL.D ACTIVITIES REPORT

TONY ZAMORA

CLAUDE DENVER

LIBERTY SEDIMENT SAMPLING

FRIOAY, 27 APRIL 2001

SHARON SULLIVAN

TO:

FROM:

SUBJECT:

DATE:

CC:

URS DAIL.Y FIELD ACTIVITIES REPORT

TONY ZAMORA

CLAUDE OENVER
LIBERTY SEDIMENT SAMPLING

SATURDAY, 28 APRIL 2(){)1

SHARON SULLIVAN

This report documents activities perfOl'med by the URS r~ld crew on 27 April
2001. ItaliciZed names of field crew members indicate non·URS staff.

DAILY L.OG;
Cleude, Dana, Duane Millar & A5IJ()I;/ates, Dlsoovery Drilling, end CATeO crew
traveled 10 the site from CATCO's base In Daadhorse to begin drilling and
sampling, Sharon and Tracy prepped staging eree for sampling and tracked
down information locludlng LGL leal structure coordinates, permillnformation,
etc. BPfaxed pennlts (including LOA e-mall avthorlzatlon) \0 URS, Field craw
drilled and sampled along Tl'8tlseet A (preferred route) at the following grain size
sampling stations: LIB01-AGR01 and LIB01-AGR02. Sharon end Tracy met wtIh
LGL crew In the evening to obtain latest maps and coordinates of seal,lructures.

SIGNIFICANT FINpiNGS AND ACTIVITIES pERFORMED;
Travel to stle took 3 houl'$ to complete (one way) t1ue to coastline trail (seal
avoidance) and seismic IInelnter1erence from Westem GeCo. Multiple orange
painted stakes preHnt In area t1ue to Western GeCO staking seismic locations,
o.TCO staking trail locations, and LGL staking seallocatloos. All stakes were
aVQldad 'Nhich Increased travel time between stations, LGL caught up with rig
and mentioned they were on second pass of transects. BPXA Endlootl personnel
would not allow LGL to start Hal sniffing program because LGL did not have an
LOA In place (2-day delay). Presence ofWestem GeCo seismic lines prevented
CATCO from blazing Irall ~ead of time between stations to Improve travel time
wtIh rig between stations. URS must fuel at Endicott, not PBOe, due to AFE
Number. Fuelllng at Endicott reduces effective sub-sampllng time at field staging
area (2 hour delay to !ravel to and from fueling station).

ACTIVITIES TO BE PC;RFORMED;
Continue drilling program. Will oollect chemistry core at Station LIB01·AT01. Plan
to drive to Endicott Causeway to meet Rolli90n to try end reduce travel time 10
site.

0.11

This report documents activities performed by the URS field crew on 28 April
2001. Italicized names of field crew members Indicate non·URS staff.

DAILY LOG;
Claude, Dana, Duane Ml1ler & Associates, Dlscovsfy Drilling, and CA TCO crew
uavel&d to lhe site from Endicott Causeway to begin drilling and sampling.
Sharon and Tracy performed sub-sampllng of graln-sJze sediments and
established sample control procedures. Field crew drilled and sampled along
Transect A (preferred route) at the followIng sampling stations: LIB01-AT01,
L1B01·AT02. LIB01-AGR05. L.GL completed seel structure searches and notified
rig personnel When they were leaving the area. Sharon left 1M North ~ope to
retum to town.

SIGNIFICANT FINDINgS AND ACTIVITIES PERFORMED;
15 seal structures were identified during LGL's searches. Travsl continues to be
slow to and frOm the slte and between sampling stations due to coastline roule
and Western GeCO seismic lines.

ACDYITIES TO BE PERFORMED;
Continue drilling program. Will continue to collec! chemistry cores along Transect
A.

C·12
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TO,

""OM:
SUBJECT:

DATE:

CC:

UR8 DAILY FieLD ACTIVITIES RepORT

TONY ZAMORA

CLAUDE DENveR

LIBERTY SEDIMENT SAMPLING

SUNDAY, 29 APRIL 2001

SHARON SULLIVAN

TO:

FROM:
SUBJECT:

DATE:

CC:

URS DAILY FIELD ACTIVITIES REPORT

TONY ZAMORA

CLAUDE DENVER

LIBERTY SEDIMENT SAMPLING

MONDAY, 30 APRIL 2001

SHARON SULLIVAN

This report dOC1Jmen\s actIviUes performed by the URS field crew on 29 April
2001. Italicized names of tleld crew members Indicate non-URS staff.

PAILYLOGj
Claude, Ollna, Duane MIller & AS5OClates, DJsCOWI}' Drilling, and CATCO crew
traveled to the site to begin drilling and sampling. Tracy performed sub-sampllng
of graln-elze and chemistry sediments and perlcn'ned sample control taaks. Field
crew drilled and sampled along Transect A (preferred route) at the following
sampling stations: L1B01-AT03 and LIB01·AGR07.

SigNIFICANT FINDINGS ANp ACT!YOOES PERFORMEP;
Problems with recovery at Station LJB01·AT03 required addltlonalstep-out
sampling to collect sufllclent Q1.lantity of material for analysis. Travel Umeto the
site from Endicott causeway takes 1.5 hours one--wsy.

ACTIVITIES TO BE-PERFORMED;
Continue drilling program. Plan to complete chemistry cores along Transect A
and begin drilling and sampling along Transact e.

C·D

This report documents activities performed by the URS field crew 00 30 April
2001. Italicized names of field crew members Indicate non·URS staff.

°AlLYLQGj
Claude, Dana, Duane Miller & Associates, Discovery Drilling, and CA TeO crew
traveled to the site to continue drilling and sampHng. Tracy performed sub·
sampling of graln--s~eand chemistry sediments. performed sample oontrol tasks,
ana shipped 18mplel to lab. Field craw moved to UB01·AGR09 (~ocated wltn
L1B01--AT04) but origlnellocaUon was within 50 meters of seal structure (LIB10)
so rig was moved 150 meters from seal structure (--400 feet from original
location). Drilling was completed along Transect A (preferred roule) and was
initiated along Transect B at the foUov.ing locations: LI801·AGR09. LIB01-AT05,
and UB01·BGR08.

SIGNIFICANT FINplNGS ANp AAT!VITIES pERFORMED;
Began to drill analytical core at LIB01-AT04 then lost sampler and some rod in
hole. Losltime to recover equipment. Rig was moved to an offsetlocalion and
collected L1B01·AT04,

Western GeCo Is stili in the area but moving to the east. However, the jump off
point at Endicott Is still Impacted by their seismic lines. As a result of the Western
Geeo seismic lines, the romgon cannot use drag pipe to improve trail $0 travel
time between the sample stations cannot be Improved.

ACJMDES TO BE pERFORMED;
Continue driUlng program. Plan to conUnue chemistry cores along Transect Band
begIn with collecting anal)1lca1 core at LIB01-BT04, move to LlS01·BGR05lBT03
and collect graln-alze and analytical samples. Sub"68mpling will continue to be
performed at the field staging area and samples will be shipped to the lab.

C-14



TO:

FROM:
SUBJECT:

DATE:

CC:

URS DAILY FIELD ACTIVITIES REPORT

TONY ZAMORA

CLAUDE DENVER

LIBERTY SEDIMENT SAMPLING

TUESDAY. 01 MAY 2001

SHARON SULLIVAN

split spoon sampler so logging had to be performed from material In sampler
shoe. Poor recovery also occurred during chamical coring. Not enough malerial
was recovered for the deepest sample IntelVal (13 feet) at L1B01·BT03 in order
for a sample to be collected and submitted for analysis.

Western Geeo seismic lines continue to block access to transect paths via
coasOine route. Travel to site continues to be diverted around the Unes which
incraeses travel time.

Weather conditions are poor (near wtliteout conditions) which increases travel
lime to and from the transects and between sampflng stations.

This report documents activities per10nned by the URS field crew 00 01 May
2001 Italicized names of field Cl"ew members Indicate non-URS staff.

DAILY LOG:
C. Denver, D. Strength, Due/UI UHler & A880c18fttS. D/8Cl'JII&ry DrlINnr;, and
CATCO crew traveled to the lite to continue drilling and sampling. T. Lewis
performed sub-sampling of grain-siza and chemistry sediments, pertormed
sample control tasks, end shipped samples to tab. Field crew moved to L1B01·
BT04 and collected chemical cores, then moved to LIB01·BGR05/BT03 and
colleded graln aize samples and chemical cores. Rig was moved to L1S01·
BGR03/BT02 before departing the site.

Sampl" collected on 5/01/01: LIB01-BT04A, LIB01-BT04B, LIB01·BT04C,
LIB01-BT040, LIB01-BGR05A, L1B01·BGR05B. L1B01·BGRO~C, LIB01·
BGR05D, LIB01·BT03A, UB01-BT03B, LIB01-BT03C.

sampling ProolllSS as of 5101101 /Day 6 of DrillIng):

Samplo T'4lf! Planngd Samplga' S.mpl" COIlteltd PmO"1 Cpmp!e!'

Sublurf_ Sediment " 31 ."
SUrf.OII sediment • , 0%

Grl.ln Sizo lIZ " l!W.

TOIl~ n, " ",
• Numb« of lampln InciudOi dvpicale and ropliCllw samplOi

SIGNIfiCANT FINpINGS AND ACTIV!TIE.S PERFORMED;
Heeving sends present at UB01·BGR05IBT03. sample recovery was difficuit;
CIllW switched over to split spoon sampler for gre'ln size sampling 10 try and
Increase IllCOVElry. Switch over caused some delay. Recovery was sUII poor witl1

C·15

Acnymes TO BE PERFORMED;
Continue drilling program. Plan to finish samplJng subsurface sediments and
associated grain size samples at Transect B.

C-16
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TO:

FROM:
SUBJECT:

DATE:

CC:

URS DAILY FIELD ACTIVITIES REPORT

TONY ZAMORA

CLAUDE DENVER

LIBERTY SEDIMENT SAMPLING

WEONESOA.Y, 02 MAY 2001

SHARON SULLIVAN

SIGNIFICANT FINDINGS AND ACTMTles PEBFORMEDj
Heaving, fluid sands (completely saturated) present, At the 2- to 15·1001 depth
sadiment Is too fine 101" sand catcher, limited if any recovery, Multiple sampllng
methods used (split spoon sampler, 3-lnch core barrel, 5-inch core barrel) to
improve recovery w~h limited success.

Weall1er is pea soup fog with drifting snow - travel time to site from drop off point
took 3 hours one-way.

Western GeCo seismic lines continue to block access to transect paths via
coastline route, Travolto stta con~nues to be diverted around the lines which
Increases travel time.

This report documents activities performed by the URS fiald craw on 02 May
2001. Italicized names of field crew members indicate non-URS staff. .

OAILY LOG;
C. Denver, D. Strength, Duane MIII.r& As8oclatN, OI.scovsl)' Drl/llng, and
CATCO crew traveled to the site to contlnl,llt drilling snd sampling. T. Lewis
performed sub-sampling of graln-slze and chemistry sediments, performed
sampla conttel talka, and shipped samples to lab. DrIll rig already set up on
L1B01-BGR03!BT02. Field cntW collected grain size samples and chemical cores
at L1B01-ElGR03lBT02, than moved 10 L.IS01-BGR01/BT01 and collected grain
sa samplel. RIg was moved 10 L1B01-BGR03IBT02 beforacleparting the site.

SImpl" co!ltctec! on 5t02IQl: L1S01-BT02A, L1B01-ST02B~, L.IB01-BT03A,
LIB01-ElT03B, L.IB01-BGR01A, L.IBD1-BGR01B, L1B01-BGR01C, L1B01
BGR01D.

"Ne reeovery ICf c:tlemical enelysls fer L1B01-BT02C or US01-BT02O

Sampling progreSl" of 5I!!2101 (Pay 6 gf DrllllngJ;

S.mple!yllll P!&OOtd S.mD!III" Simp1el cpuoptm! P8!QIlnl C!lmp!e18

Subllllrlace seamen! " " '"
SurfRCIl Sediment , ,

'"'
Grain SJu, '" 36 31%

,... n, " ."
•• Number'" sampleslncludesdupliCilt9.nc! I1IpliCiIt9 'Imples

C-17

ACTIVITIES TO BE PERFORMED:
Continue drilling program. Plen to start sampling subsurfaca sediments and
associated grain size samples at Tran$llct C.

<:-1.



This report documents activities perfOffiled by lhe URS field crew on 03 May
2001. Italicized nameS of field crew members Indicate non·URS staff. .

DAILY LPCj;
C. Dilnver, D. Strength, Dusne MHler & AssocJBtes, Dlsoovery Drll«ng, and
CA TeO crew traveled to the site to continue drilling and sampling. T. LewIs
performed sub-sampllng of graln-slze and chemistry sediments, pert"onned
sample control taska, and shipped samples to lab. Drill rig already set up on
UB01·BT01. field crew collected chemical cores at LIB01·BT01, moved to
UB01.(;GR03lCT01 and collected grain size samples and chemical cores, then
moved to L1B01.(;GR05/CT02 and collected grain size samples,

TO:

FROM:

SUBJECT:

DATE:

CC:

URS DAILY FIELD ACTIVITIES REPORT

TONY ZAMORA

CLAUDE DENVER

LIBERTY SEDIMENT SAMPUNG

THURSDAY, 03 MAY 2001

SHARON SULLIVAN

SIGNIFICANT FINDINGS AND ACTIVIT!E5 PERFORMep:

• Flowing sands and irregular recovery hampered clear demarkation of
lithologic boundaries in logg'rng core.

• T. Lewis met with V. Pokrylkl (EOA Heakh and Safety Specjalist) and C.
McNab (CATCO Rol!agon Operator) to assist in ATP briefing of C. McNab
Who will begin work on the program on 514/01, Site specific and Qilneral
safety issues were covered, including travel and wlldiife issues.
Crew worked an extended day (14-hour shift) to drill and sampia an additional
borehoje.

• Westem GeCo work in tl1e vicinity of Ihe liberty project area was completed
and crew and equipment left lite on 5fJ101.

ACTIVITIeS to BE PEREORMEPi
Continue drilling program, plan to finish subsurface sediment sampling and prep
for surface sediment sampling.

Samples ooIlected on 5/03101:

LIB01·BT01A, LIB01·BTOl B, L1B01·BT01C, L1B01·BT01D,
LIB01·CGR03A, L1B01·CGR03B, LIB01.(;GR03C, L1B01.(;GRQ3D,
LIB01-eT01A, L1B01-CT01B, LIB01.(;T01C, L1B01.(;T01D,
L1B01.(;GR06A, L1B01·CGR06B, LIB01-CGR06C, L1B01.(;GRQ60.

Sampling Progress as of 5103101 (Day 7 of Drilling);

Sampl,I'J'll!! P1.O!'ttd Slmpl,,' Sgmplpo CgUec1lId P!IfOI!n\ Qgmplete

Svb1urf.c:. Sediment " " ."
Surflce Sedlm8nl • 0 '"'
Grain Size U2 44 39%

TolIl. HO " '"
• Number of lampl8li irK:Iudes dupllcale .nd l"$piOlllll Ample.

C·19 C-20



TO:

fROM:

SUBJECT:

DA.TE:

CC:

URS DAilY FIe:lD ACTIVITIES REPORT

TONY ZAMORA

ClAUDE DENVER

LIBERTY SEDIMENT SAMPLING

FRIDAY, 04 MAY 2001

SHARON SULLIVAN

SIGNIFICANT FINDINGS AND ACTIVITIES PERFORMED;
Completed priority subsurface sampling and associated grain size sampling.

ACTIVITIES TO BE PERfORMEP;
Continue drilling program. Plan to begin surface sediment sampling on Transect
A.

This report. dccumenta activities perfotlTled by the URS field crew OIl 04 May
2001. ltellclzed names of field crtIW members Indicate non·URS staff.

pAILYbOGj
C. Denver, O. Strength; Duana MUI.r &A$$OcJatas, Discovery Drilling, and
CATCO crew traveled to the site to continue drilllng and sampling. T. Lewis
performed sub-sampllng of grain-size and chemistry sedIments, perfotlTled
sample controltilsks, and shipped samples to lab. Prill rig already set up on
LIB01-eGR06ICT02 on Transect C. Field crew collected chemical cortlS at
LIB01-eT02, m0Y9d to L1B01-eGR08/CT03 and collected grain size samples,
chemical cores, and additional samples for ac. After complflling subsurface
sampling. crew moved to Transact A and set rig up on a surface SCl'Bpe sampling
stillion then traveled back to PBOC.

samola colleclJ!d on 5/04101:

L1B01-eT02A, L1B01-CT02B, L1B01-cT02C, LIB01-eT02D,
UB01-CGROBA, LIB01-CGROBB, lIS01-CGROBC, US01-GGROBD,
lIB01-CT03A, LIB01-CT03B. L1B01-cTQ3C, lIB01-GT03D.

Sampling Progress as 015104101 (Day B01 pdlllna);

Sample Type f'!'!1Md s.mpltl· S.mples CO!!te!td PtrStnt Compla!!

Subwrlace sedimant " " 98%""

Surfaoo Sediment , , ""
Gralll.SIze lU 48 .,""
Totals n, .. ...
• Numbtlr 01 Blmplel: lnoludn dupllclllll and repllcate sample,.
•• Sl.tllurf.ce IIadlment BIIIlping oompleted llot .em. oore raoovery WIll not ponlbl.: lhll'$fOfl
some planned samples eouId not be collected .nd IUbrnltted for malyllll.

C-21 C-22



TO:

FROM:
. SUBJECT:

DATE:

CC:

URS DAILY FIELD ACTIVITIES REPORT

TONY ZAMORA

CLAUoe OENVER

LIBERTY SEDIMENT SAMPLING

SATtJROAY, 05 MAY 2001

SHARON SULLIVAN

Completed surface sediment sampling and associated grain size sampling, Crew
worked an extended day.

ACTIV'TIES TO BE PERFORMEp;
Continue drilling program. Plan to collect as many standalone grain size samples
beginning oMth grain size sampflng stations along Transect A.

This report documents activitIes performed bylhe UBS field crew on 05 May
2001, Italicized names of field crew members Indicate non-lJRS staff.

DAll.YlQG;
C. DenYfll', O. Strength, Duane MH/er & M$oc1ates, DiSCOvery Drilling, and
CA reo crew traveled to the site to continue drilling and sampling. T. Lewis
performed sub-lllllmpling Of graln-size and chemistry mlment samples and
performed sample control tasks. Field crew collected surface sadlment scrapes
et three stations along T1'8nsect A (UB01-AS02 through LIB01-AS04) and at one
background location (LIB01-AS01).

Saroples collected go MlMl':

UB01-AS01. L1B01·AS02, UB01·AS03, and UB01·AS04 (includes grain size
semples).

Sampling PrpgreU as of 5105101 (Oay 9 of Drilling):

SampleT\:'ll!l P1aMes! S.mDlu· Simp!!' Cpl!tcl@d P«penl Cooool@le

S\lbsul1lct sedllllflnl .. " ~%"

SurfiCi s.dlooltnl • • ,."
Gr.in Size '" " 46%•

TotIl' "" '"' ."
, Number 0( ,ampl.. Include. dupllcale@nd repllClle IIlmpl". ac ,.mpl8lwer. redlllrlbul.d to
lublurll<:. IImpl.. Instead of .urflClt oamplel due to .nt~pated ma\lrlal recovery probllOO,
wtth lurhlea IIlIlmlnt IImpina.
•, Sublul1lct Htllmlnt IImpllng eompl.led but some core IllCOV8IY WIl' nol >'O$llible; thereforlt
soma p1annltd aampla, could fIO\ be eonlO!ed and submlt\e(j f",. analysll.

SIGNifICANT FlNplNGS AND ACnymES PERFORMED;

C·23 C·24
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URS DAILY FIEL.D ACTIVITIES REPORT

TO:

FROM:

SUBJECT:

DATE:

CC:

TONY ZAMORA

ClAUDE DENVER

LIBERTY seDIMENT SAMPLING

SUNDAY, 06 MAY 2001

SHARON SULLIVAN

SIGNIFICANT FINDINGS AND ACTIVITIES PERFORMED;
Completed grain size sampling along Transect A. Drilling program has been
terminated due to Urne constraints. All subsurface and surface sediment
sampling was completed; however, some grain size sampling along Transecl B
and Tran:oecl C was not performed. In addition, all seal structure stakes have
been removed from the area.

ACnvmes TO BE PERFORMEP;
Plan to complete sub-sampling and sample control tasks, ship remaining
samples to the labol'atory fO!' analysis, and begin damoblng activities.

This report dcx:umenls activities performed by the URS field crew on 06 May
2001. llalidzed name, of field crew members indicate non·URS staff.

DAILY l.OG;
D. Strength, Duane Miller & ASSOGl8~S, Discevery Drilling. and CATCO crew
traveled to the site to continue drilling end sampling. C. Denver and T. Lewis
performed sub-sampllng of graln-slze end chemistry sediment samples.
performed sample centrol tasks. and shipped samples to laboratory for analysis.
Field crew collected grain size samples along Transect A. URS personnel
demobed equipment from rig at tM end of the day. C. Denver traveled to
Anchorage In the evening.

Samples collected on 5106101:

LIB01·AGR03A. L1B01· AGR03B, LIB01· AGR03C. L1B01- AGR030,
LIB01·AGR04A. L1B01· AGR04B, L1B01· AGR04C, L1B01·AGR040,
LIBOloAGR06A. UB01· AGR06B. L1B01· AGR06C, LIB01·AGR060,
LIB01oAGROBA. LIB01· AGR08B. LIB01- AGR08C. L1B01-AGR06D.

Sampling PEQ!IrBss as of 5/Q§JQl (Day 10 of Drllllng\:

Sampl&!ypll P1Dnnlld Sllmp!es" SamP!QI Cg!oolfld pllCfODl ComQlalt

Su~urfa~ SitGimenl " " 94%""

Surface 5e(jIm<ll11 , , 100'

Gnln Size '" 68 61%

Totall '" '" '"
" Number of I8mplea Includes duplk:111 Ind repklle ..m~lel.QC lNIm~lal were radillribulad to
$ub$llrfaOll samples inslud of IUrf.ClI ssmplll$ dUflIO snticlp&*l malllrial rKOVIty probleme
w~h $urf_ sedimenl samplng.
"" 6l1bSUlfaOll sediment samplJlg oompleted but some oore I'llCCMlfY was not polllblt; Ihtttlort
.orne plenned .emple. ooukl not be collected and .ubmilled for analysis.
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Appendix 0
Grain-Size Soil SalOpling Repon



Duane Miller & Associates
1041 East 76th Avenue, Unit A
Anchorage, AK 99518-3215
(oo7) 644-0510, Fax 644-0507

Arctic & Geotechnical Engineering

June 22, 2001

DRS Corporation
3501 Denali Street, Ste. 101
Anchorage, AK 99503

Attention: Bryan Trimm

Subject Uberty Development Project
Grain·size Soil Sampling Program-200l
Foggy Island Bay, Alaska
DM&A Job No. 4119.30

Between April 25, and May 6, ?OOl, Duane Miller & Associates provided

support to a DRS program designed to collect representative, near-surface

samples from Foggy Island Bay in the vicinity of the proposed Uberty Project.

The purpose of the soil sample collection prbgram was to help document

baseline conditions in the area prior to development of the Liberty Project. The

role of Duane Miller & Associates was to supervise the drilling of shallow bore

holes, identify the soil types encountered and collect samples which are

representative of the upper 15 feet of the sea-floor sediments.

The stated purpose fQr identifying soil types and collecting grain-size soil

samples was to give URS field guidance in selecting intervals for chemical

analyses. The "geotechnical" aspect of this program will also provide useful site

specific soils information to supplement existing information to be used in the

design and construction of Liberty Island and the associated pipeline.

The Spring 2001 soil investigation was limited to three potential pipeline

routes: "A"-line, the preferred route from the proposed Liberty Island Site

southwest to the shore; "B"-line, the route from the Southern Island Alternative

southward to the shore; and "e"-line, the route from the Tern Island location

southwestward to the shore, Drilling and sampling was conducted only in

unfrozen soils, from floating sea ice. Areas of bottom-fast ice, near shore, where

seasonally frozen soils or permafrost might have been encountered, were

avoided.



Liberty 2001-Grain-size Soil Sampling Program
June 22, 2001
Page 2

Duane Miller & Associates

The crew arrived in Prudhoe Bay on the morning of April 25th and a project

meeting was held that afternoon. Mr. Tony Zamora, BP Project Manager

conducted the meeting with assistance from DRS Project Manager Ms. Sharon

Sullivan. Additionally, representatives from BP-Environmental- Duane Miller &

Associates, Discovery Drilling and CATCO were in attendance. During the night

of the 26th
, the drill carrier was deployed to Foggy [gland Bay on a Rolligon

tractor-trailer and on the morning of the 2j7!h fieldwork commenced.

A CME-75 drill specifically configured for soils exploration work was used

to drill the test holes. The drill (Owned and operated by Discovery Drilling of

Anchorage) was equipped to drill with an 8~inchO.D. continuous flight auger.

The drill was mounted" on an enclosed sled equipped with a generator and

heater. An 8-bag Rolligon (RD-85), owned and operated by CATCO, was used to

move the drill sled within the project area. The Rolligon also served as the onsite

personnel carner. The field crew consisted of two URS personnel (Mr. Claude

Denver and Mr. Dana Strength), a Duane Miller & Associates geologist (Mr.

Walter Phillips, P.G.), two drillers and a Rolligon Driver.

URS personnel working with the CATCO operator positioned the drill in

the field at predetermined hole locations. "As drilled" grain-size hole locations

(latitude and longitude), as determined using a hand held GPS unit, are shown

on the field log of each hole. Schematic locations of each drill site sites are shown

on Plate 1.

In all, 16 "grain-size" holes were drilled; nine along the preferred "A"-line

alignment, four along the "B"~lineand three along the "e"-line. The target depth

of each hole was 15 feet below mud-line. As drilled depths varied from 13.5 to

175 feet.

As each hole was being drilled, Mr. Phillips recorded the thickness of sea

ice, the ocean depth and the soil conditions encountered. Representative samples

were collected as the holes were advanced. Initially, only four representative

samples from each hole were to be collected but because of a desire by DRS to

specifically match chemicalsample intervals with grain~sizesample intervals, the

sampling regime was changed to be much more inclusive. 157 individual grain

size samples were collected as noted in the following table.

.•



Uberty 2001-Grain-size Soil Sampling Program
June 22,. 2001
Page 3

Dunne Miller & Associates

lost Hole Test Hole ke Water & Grain-size Date
Nom ber Depth(ft) th1clmess (tt) Ice Depth (ft.) salT1lles (#) sampled

AGRO, 16.0 5.0 6.0 10 27-Apr-01

AGR 02 16.0 5.5 7.0 10 Z7-Apr-01

AGR03 15.0 4.5 12.0 14 06-May-ol

AGR04 15.0 5.0 14.5 10 06-May...Q1

AGROS 13.5 4.8 16.5 6 2B-Apr...01

AGR06 15.0 5.0 17.5 12 06-May-01

AGR07 16.0 4.8 17.0 8 29-Apr--o,

AGROB 15.0 4.5 lO.O 14 06-May..()1

AGR09 16.0 5.0 l1.0 14 3D-Apr...Ol

BGR 01 15.5 5.0 6.5 4 OZ-May-01

BGR03 17.5* 4.7 10.7 5 OZ·May-01

BGROS 14.5 4.5 18.0 8 01 -May--01

BGR08 17.5** 5.0 19.5 14 3D-Apr--01

CGR03 14.5 4.0 17.0 7 03...May..()1

CGR06 16.0 4.0 19.0 7 03-May-ol

CGR08 14.5 4.5 21.5 14 04-May-ol

* 13.5' to 17.5' from adjacent "TO· hole 157

** 15.0' to 17.5' from adjacent"TO· hole

Most of the grain-size samples were collected in an 18 -inch long by 3-inch

ill tube insert~d in the auger while drilling. This "auger coring" provide~

..excellent recovery in fine grained and organic-rich soils. Auger core samples are

designate as "Cc" on the drafted logs. In clean granular soils the auger core

system was supplemented with drive samples. The drive samples were obtained

in a 3-inch OD by 2.5-inchID split barrel sampler driven into the ground with a

300-pound automatic drop hammer mounted on the CME-75. Blow counts for

each 6-inch increment of the drive were recorded. Samples obtained by drive

sampling are designated "511" on the drafted logs.

After an initial field evaluation, each grain-size sample-was placed in a

sealed container to prevent the loss of natural moisture. The hole number and

depth of samp~e interval was shown on each sample container. Also the date and

approximate time of sampling was noted. The samples were then packed in a

container (Without temperature control) for transport. The samples remained in

the custody of Duane Miller & Associates until they were delivered to the DRS

field lab in Prudhoe Bay at the end of each shift_ The samples and a copy of the

field log of the corresponding borehole were then handed directly to the DRS

Field Laboratory Supervisor, Ms. Tracey Lewis.



Uberty 2001-Grain-size Sol Samprmg Program
June 22, 2001
Page 4

Duane Miller & Associates

After specific samples had been selected for grain size testing by DRS, the

remaining samples were reconveyed to Duane Miller and Associates. These

renmant samples, sealed in Zip-Locktype bags and packed in plastic buckets,

were then transported to the Duane Miller Soils Lab in Anchorage.

A graphic log of each boring is presented on Plates 2 through 17. The soils

have been classified in accordance with the Unified Soil Classification System

presented on Plate 18. The boring logs show the type of sampler used and, for

drive samples, the blow counts required to drive the sampler the last 12 inches.

Columbia Analytical Services of Kelso, Washington provided testing

services under contract to URS. Samples were analyzed for grain-size analysis

and natural moisture content. Edited results of their testing are presented on the

drafted logs and summarized on a hole-by-hole basis on Plates 18 through 34.

Soils encountered in the Uberty 2001 sampling program were consistent

with those found in previous geotechnical studies in the area. Offshore, soft

Holocene silt and organic silt generally overlies firmer Pleistocene deposits. Near

shore, sandy zones are more prevalent and in some cases dominant.

Please call Duane Miller or me if you have questiOns regarding this
submittal.

Very truly yours,

Walter T. Phillips, P.G.

Attachments: Borehole Locations
Borehole Logs
Soil Classification & Key to Data
Particle Size and Moisture Data

Plate 1
Plates 2 through 17
Plate 18
Plates 19 through 34
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Duane Miller & Assoclatel
Arctic & Geotechnical Engineering
Job No.: 4119.30
Date: June 2001

BORING LOCATIONS
Liberty Project

Foggy Island Bay, Alaska

Plate
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Description

N700 13.615' W 1470 39.163'

1\ SILTY SAND: (8M) Dalk gray

1\ORGANIC SILT: (OL) Dalk gray with
some amorphous peat (PI)

1\ SilT: (Ml) ora), with thin interbeddi~ of
Ofganic silt (Ol. and amorphous peat PI)

1\~RGANIC SILT: (OL) Dalk gray 10 black
with amorphous peat {Pt}

SILTY SAND: (SM) Interi>edded with line
sand (SP), dark peat (PI) and organic silt
(Ol). Scattered pebbles and increased
sand 11'-11.5'

SibTY GRAVEL~GM)Gray with 112"
layers of sand a pebbley sand (SM)

Log of HOLE ; AGR-Ol
Date Drilled: April 27,2001
Contractor. Discovery Drining
Rig Type: Sled-mounted CME-75 wI hollow stem
Elevation: - 6 11

...
••

, , ,, , ,
o-I ~\!'f.'+'~

, , ,

5

35

20

25

30

Other Tests

DUANE MILLER & ASSOCIATES
Project: Liberty 2001
DM&AJob No. :4119.30
logged By: W. Phillips, P.G.

22.5% Co

- - ,,-- -- 86.4% Co 5

- --- , -----_. --- 89.0% Co 1

• 45.8% Co
1

.

-

Moisture Content % (0), Salinity (a)
and Blow-Counts (0)

o 20 40 60 >80 P20Q

•

I OG of HOI E AGR-01

Uberty Developrnenl
Foggy Isfand Bay, Alaska

Plate

2



Description

N 70° 13.989' W 1470 38.529'

ORGANIC SILT: (OL) With interbedded
organic material (PI)

SILTV SAND: (SM) Gray with trace
organics, some sand with trace silt (SP·
8M) below 6'

ORGANIC SILT: (OL) Dark gray with
\ in1erbedded black amorphous peat (PI)

SILT: (ML) Gray with interbedded organic
:\ sil1 (OL) and thin layers of fibrous pea1

, , ,, , ,

5

o I I I, , ,

Date Drilled: April 27, 2001
Contractor: Discovery Drilling
Rig Type: Sled-mounted CME-75 wi hollow stem
Elevation: - 7 ft

log 01 HOlE: AGR,.Q2

20

DUANE Mil I FR & ASSOCIATES
Project Uberty 2001
DM&A Job No. :4119.30
logged By: W.PhilipS, P.G.

~ 89.0% Cc
46.0% Cc

---

• 29.5% Cc

c----c--_ _._-- 1

• 89.6% Cc

1

Moisture Content % (.), 8aIinily(A)
and Blow-COunts fo)

o 20 40 60 >80 P200 Other Tests

25

30

35

LOG OF HOLE AGFHP

Uberty Development

Foggy Island Bay, Alaska

Plale

3



1---+--1--+..-

f--+--=-:-1--+----i1 23.3%

Moisture Content % {-I, Salinity (6.)
and Blow-Counts (0)

o 20 40 60 >80 P200

1

Description

N 700 14.376' W 147" 37.826'

.
ORGANIC SilT: (Ol) Dark gray

SILT: (Ml) Gray with interbedded dcirk
gray to black. organic silt (Ol) and thin
streaks of organic material (Pt)

PEAT: (Pt) Gray-green amorphous peat
with trace organic silt, zones of fibrous
~t. Several layers of gray silt (Ml)
Interbedded between 10.0' and 11.5'

,\
SilTY SAND: (8M) Gray, with some
gravel (pebbles), sand is fine to medium,
pebbles < 1/2"

Date Drilled: May 6, 2001
Contractor: Discovery Drilling
Hig Type: Sled-mounted CME·75 wI hollow stem
Elevation: • 12 It

log of HOLE : AGR-03

•
~

"~E
Other Tests •"' 0

C<:

C<:
5

C<: 10

C<: 15

20

25

61.0%-

81.1%

80.8%

-.. - --

----- --

DUANE MILLER & ASSOCIATES
Project Uberty 2001
DM&AJobNo. :4119.30
logged By: W.PhiUips,P.G.

•

L..---l_--'-_--'-_..JL_-.JL JL---l35

I OG OF NCH e AGR-A1

Uberty Development

Foggy Island Bay, Alaska

Plafe

4



DUANE Mill ER & ASSOCIATES
Project Uberty 2001
DM&AJob No. :4119.30
Logged By: W. PhQlips, P.G.

Moisture Content % (-), Salinity (~)

and Blow-Counts (0)
o 20 40 60 >80 P200 Description

N 70" 14.742' W 147" 37.146'

ORGANIC SilT: (Ol) Dark gray with
trace sand, mottled with black organics

\ (PI) below 0.5'

SilT: (ML) Dark gray interbedded with
\ gray medium sand (SM)

PEAT: (Pt) Gray green amorphous and
fibrous peat with trace organic silt and
sand

SILTY SAND: (SMA Dark gray to black
with some gravel. and is medium, gravel
is fine

ORGANIC SILT: (OL) Dark gray

PEAT: (Pt) Gray green, with trace sand
and interbedded silt (Ml), woody below
13'

Log of HOLE: AGR-04
Dale Drilled: May 6, 2001
Contractor: Discovery Drilling
Rig Type: Sled-mounted CME-75 wI hollow stem

G5 Elevation: - 14.5 ft
2
~QlJ,! C
-c Ci. -c Ql

~~ ~C) e
o (I) C!lS U.

•~
'"•"-
E•Other Tests "' 0

ice
I

5

ce
ce 10

ce
15

20

25

30

35

90.1%

39.7%

252%

87.8%

- ---

•

•
-------•

f---l--+---+ --

f----jf---t---- ----

-,

I oc OF HOI F AGB:04

Uberty Develop.,_

Foggy Island Bay, Alaska

Plate

5



•
-- l------.--

DUANE MILLER & ASSOCIATES
Project: Uberty 2001
DM&AJob No. :4119.30
Logged By: W. Phillips. P.G.

Moisture Content % (.), Salinity (6.)
and 8low-Counfs (0)

o 20 40 60 >80 P200

• 95.0%

.- 91.5010

81.3%

15.8%
f--+--+---+-----il

•~
'"•C.
E

Other Tesls •U)
0

Cc

5
Cc

10
Cc

Cc
15

20

25

Log of HOLE: AGR-oS
Date Drilled: April 26, 2001
Contractor: Discovery Dril~ng

Rig Type'. Sled.-molllted CME·75 wt hollow stem
Elevation: - 16.5 ft

N 700 15.127' W 147" 36.469'

Description

SILT; (ML) Gray, mixed with amorphous
peat (P1) below 1.5'

PEAT; (PI) Dark. brown, amorphous and
fibrous with interbedded gray silt (ML)

SILT: (ML) Gray with organic material (PI)
in thin layers

SILTV SAND: (SM) Dark gray with trace
organic material. Organic content
decreases with depth. Sand is fine to
medium

•

LOG OF HOI E AGB-05

Liberty Development
Foggy Island Bay, Alaska

Plate

6



I---i'-"---+-~~._--- 89.7%

Moisture Content % (e), Salinity (~)

and Blow-Gounts (0)
o 20 40 60 >60 P200

DUANE MILLER & ASSOCIATES
Projecl: Uberty 2001
DM&A Job No. :4119.30
Logged By: W. Phillips, P.G.

Description

ORGANIC SilT; (Ol) Oark gray, soft,l\ saturated

SILT: (M~Gray with trace organic
material. "It is coarse, medium stiff

ORGANIC SilT; (Ol) Gray

GRAVELLY SAND: (SP) Gray, medium

SILT: (ML) Grar Interbedded with black
organic silt (OL and gray green
amorphous to slightly fibrous peat (Pt)

SILTY SAND: (SM) Gray, with trace
organic material. Sand is fine to medium

ORGANIC SILT; (OL) Dark gray
interbedded with bfack organic material
(PI), stiff

Log of HOLE: AGB-06
Date DriUed: May 6, 2001
Contractor: Discovery Drilling
Rig Type: Sled-mounted CME-75 wI hollow stem
Elevalion: - 17.5 It

Cc 5 .

Cc
10.

- .. .
15

' , ,
Cc

20.

25

•
~

~
E•Other Tests '" 0

Cc

70.4%

69.6%

------- 34.5%

-1,

-- ,

l-----'_-L_--'-_..JL__JL ~L__.J35_

LOG OF HOLE AGfHHi

Liberty Development

Foggy Island Bay, Alaska

Plate
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Description

N 700 15.890' W 147" 35.078'

SILTV SAND: (SM) Gray, with thin
interbeds of organic silt (Ol) below '" 0.8'.
Sand is fine.

SilT: (ML) Dark gray interbedded with
organic silt (Ol), varve-like

ORGANIC SILT: (OL) Gray

PEAT: (Pt) Brown, fibrous

SILTY SAND: (SM) Gray, fine

SilT: (Ml) Dark gray with some organic
silt(OL)

PEAT: (Pt)

SilT: (Ml) Gray silt with mottled streaks
of organic material (PI), scattered shell
fragments and smaU pebbles, firm, plastic

Date Drilled: April 29, 2001
Conlractor: Discovery Drilling
Rig Type: Sled-maunled CME-75 wI hollow slem
Elevation: ·17ft

Loa of HOLE: AGR-G7

l .... .

Ii' : :, , ,
i,~'~'~'~0.

20

25

30

DUANE MILLER & ASSOCIATES
Project Uberty 2001
DM&A Job No. :4119.30
Logged By. W. PhilUps, P.G.

> e, 0

!- 38.6% Co

-_. ..-- 5

~-- -- -- 50.7% Co 1

• 95.9% Co
68.3% Co 1

•

Moisture Contenl % N, Salinity (li)
and BIow-Counts (0)

o 20 40 60 80 P200 Olh Tests

35

I OG 0E HOI E AGB-OZ

Uberty Developmer)l

Foggy Island Bay, Alaska

Plale
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Descriplion

N 700 16.293' W 1470 34.324'

ORGANIC SILT: (OL) Brown

SILT: (ML) Gray sandy silt with
interbedded layers of black organic
material (PI)

SIL1Y SAND: (SM) Gray with pebbles
and shefls

ORGANIC SILT: (OL) Black, Interbedded
gray silt (ML)

SILT: (ML) Brown, with trace organic
material

PEAT: (PI) Green gray fibrous peat
interbedded with silty sand (SM)

SILT: (ML) Gra~, with trace organic
material in thin ayers

Log of HOLE: AGR-QS
Dale Drilled: May 6, 2001
Contractor: Discovery Drilling
Rig Type: Sled-mounted CME-75 wI hollow stem
Elevation: - 20 fI

, ,, ,,
o

5

5

20

35.J

30

25

Other Tests

DUANE MILLER & ASSOCIATES
Proiect Liberty 2001
DM&A Job No. :4119.30
Logged By: W: Phillips, P.G.

• I 52.7% Cc

--- -- ~-- 73.8% Cc

• 98.5% Cc
----..- - ---- --~ f----- - 1

38.9% Cc

1

I --

--

._.

Moislure Contenl % N. Salinity ~)

and BIow-Counts (0)
o 20 40 60 >80 P200

LOG OF HOLE AGB:08

Liberty Development

Foggy Island Bay, Alaska

Plate
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DUANE MILLER &ASSQCIATES log of HOLE ; AGR-Q9

•

ORGANIC SilT: (Oll Dark gray, with
\ trace clay

SILT: (ML) Gray sandy silt with
\\ interbedded dark gray organic silt (Ol)

\ SilTY SAND: (SM) Gray with trace clay

CLAYEY SilT: (Ml-CL) Dark gray, firm,
plastic

, , ,

Date Drilled: April 30. 2001
Contractor: Discovery Drilling
Rig Type: Sled-mounted CME-75 wI hollow stem

Q) Elevalion: - 21 ft
$ II) 0

- 41 -- c: N70° 16.707' W 147" 33.560':5 Q. -a. <1)

g~ ~!? 2
o 00 c:i.::1 1.1. Description

o

5

5

35

30

25

Other Tests

Project: Liberty 2001
DM&A Job No. :4119.30
Logged By: W. Phillips. P.G.

, • 95.2% Cc

------ ----- r-- -- - 9g.2;: B:;2 .5

i
• ..L.r-~ f----- 96.8% Co 1

1
.

,,

,

Moisture Content % (.). salinity (4)
and Blow-Counts (0)

o 20 40 6O;>8() P200

I 00 OF HOLE AGB-09

liberty Qevelopment

Foggy Island Bay. Alaska

Plate
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Description

N 700 12.582' W 1410 30.504'

SAND: (SP) Gray sand grading to
gravelly sand (SW)

GRAVEL: (GP-GM) Gray brown sandy
gravel with trace silt

SAND: (SP·SM) Gray brown, withI\~terbedded layers of dark pray to black
organic silt (Ol) with grave

Log of HOLE : BGR~1

Date Drilled: May 2. 2001
Contractor: Discovery Drilling
Rig Type: Sled-mounted CME-75 wI hollow slem
Elevation: - 6.5 ft

5

25

20

30

35

i
•
I oOther Tests

DUANE Mil' FR & ASSOCIATES
project: Uberty 2001
DM&AJob No. :4119.30
logged By: W. Philips, P.G.

0 1.2% Sh
-- ~ -- f--- - ---

0

---,- ---- , - - -
2.3% Sh

0 • 8.6% Sh

• 10.5% Sh 1

-

I

Moisture Content % (-), Salinity (a)
and BIow·Counts (0)

o 20 40 60 >80 P200

..

I PC OF HOI F RGR-01

Liberty Development

Foggy Island Bay, Alaska

Plate
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Log of HOLE; BGR-03
Dale Drilled: May 2, 2001
Contractor: Discovery Drilling
Rig Type: Sled.-mounled CME-75 wI hollow stem
Elevation: - 10.7 ft

DUANE MILLER & ASSOCIATES
Project: Liberty 2001
DM&A Job No. :4119.30
Logged By: W. Philips, P.G.

~"'.Moisture Content % (-), Sa~nity (4) ~ ~a 1:1 iii
and Blow-Counts (0) ~ g. ~ ~g e

rO_-=2iiO_-i40=--_T60=--:c>::80;r.:P~200=,r01h::,,",e,-,T,:est=s",~oo-i0 ~ en <!J...J Ii.

30.3% Cc

•
10

• • 44.5% Cc ~;~~~;..•.•.
-1.4% Cc 1. .~.~.~.~.~....~...~....

20

2.

30

35

N 70" 13.453' W 147" 31.270'

Description

ORGANIC SILT: (OL) Dark gray to black,
I\ medium stiff

SilTY SAND: (8M) Gray with trace clay

SANDY GRAVEL: (GP) Gray brown with
~raVellY sand (SP) and thin silty layers
8M)

•

.•

IiDuane Miller & Associates

::::;:::::;:.• ::::;:" Arctic & Geotechnical Engineering
::~:::::~:::::..:::;:; Job No.: 4119.30
;:;:;:::::;:;:;:. ":;::: Dale: June 2001

I OG OF HOLE BGR-03

Liberty Development

Foggy Island Bay, Alaska

Plate
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Description

N 70° 14.312' W 1470 31.870'

\ SILTY SAND: (SM) Gray, fine

ORGANIC SILT: (OL) Dark gray with
trace clay

l\ PEAT: (Pt) Brown, fibrous

ORGANIC SILT: COL) Light brown with
trace clay

PEAT: (PI) Black

SAND: (SP-SM) Gray with trace 8m

SANDY GRAVEL: (GP) Grey brown
sandy gravell gravelly sand (SP)

25

30

Log of HOLE: BGR-OS
Date Drilled: May 1, 2001
Contractor: Discovery Drilling
Rig Type: Sled-mounted CME-75 wI hollow stemi a: Elevation: • 18 ft

01) :t:;..:g.~ c
-~a. ~ is....c CIl

~~ .~~ 2
(J) a a(/) lJ..J LL

I
• 86.3% ~

Co

--- +-- ----

j • 65.3% Co

--------- - -----_. 1

• 7.4%• 3.3% Sh 1

•

DUANE MILLER & ASSOCIATES
Project: Liberty 2001
DM&A Job No. :4119.30
Logged By: W. Ph~lips. P.G.

Moisture Content % (.). Salinity (l\)
and Blow-Gounts (0)

o 20 40 60 >80 P200 Other Tests

35

"-.

iii Duane Miller & Associates..... -..,. ...
::;:;:;::::" ".•;:;:: ArctIC & Geotechnical Engmeenng

:::::::::~:~:. ::::;:: Job No.: 4119.30
:::::~:::::::::: :::::: Dale: June 2001

LOG OF HOLE BGR..Q5

Liberty Development

Foggy Island Bay. Alaska

Plate
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Description

N 700 13.935' W 147" 30.152'

SILTY SAND: (SM) Gray, fine, loose

ORGANIC SILT: (OL) Dark gray, soft

SILTY SAND: (SM) Gray with lenses of
silt (ML) and organic sift (OL)

1\SILT: (ML) Dark gray with some clay,
trace sand

Log 01 HOLE: CGR-Q3
Date Drilled: May 3,2001
Contraclor. Discovery Drilling
R'lg Type: Sled-mounted CME·75 wI hollow stem
Elevation: . 17.0

5

Sh 1.
Sh-

Sh
15

20

25

30

35

~-- 95.3%

0 91.0%

IT .-- --------

29.00k

0 • 36.0%

DUANE MILLER & ASSOCIATES
Project Liberty 2001
DM&AJob No. :4119.30
Logged By. W. PhilliPS, P.G.

i
Moisture Content % (.), Salinity (.6.) "*-

and Blow-Counts (0) "'~

~O,----,20;,-_.:'40;'-_~60~">,,80~.-'P~200~~,,:o,,,th'.'e~'~T~es~ts~r-"'--,O

iii Duane Miller & Associates
.~.. .... ...
::::::::~::::. ::::::: ArctIC & Geotechnical Enguleenng
:::::::::::::::: :::::;: Job No.: 4119.30
:::::;:':::::;::' .:;:;. Dale: June 2001

LOG OF HOI E CGR-03

Liberty Development

Foggy Island Bay, Alaska

Plate
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DUANE MILLER & ASSOCIATES l.og of HOLE; CGR=06

SILT: (ML) Gray with some clay and trace
sand and organic material, interbedded
with silty sand (8M) below 10.5', sand is
medium grained, medium dense

GRAVELLY SAND: (SP-SM) Gray with
trace silt. Fine sand, dense to medium

\ dense

N 70" 15.272' W 1470 30.015'

Description

Date Drilled: May 3, 2001
Contractor: Discovery Drilling
Rig Type: Sled-mounted CME-75 wi hollow stem
Elevation: - 19.0

5

o

5

35

30

20

%
t
'" 0

Other Tests

Project: Uberty 2001
DM&A Job No. :4119.30
Logged By: W. Philips, P.G.

76.1% Cc

• 96.7% Cc 5.-

"---_.- ._._- f-. --------- 1

• 94.3% Cc• 45.9% Cc
1

2

.--",---

Moisture Content % (-), Salinity (&)
and Blow-Counts (0)

o 20 40 60 >80 P200

,

iii Duane Miller & Associates
:':':::'::'. ".' .,::; Arctic & Geotechnical Engineering

:~~::~:::::: :::::: Job No.: 4119.30
:::;:::;:;::::::. '::::: Date : June 2001

I OG OF HOI E CGB-06

Liberty Development
Foggy Island Bay, Alaska

Plate
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SILT: (Ml) Dark gray with trace organic
material and scattered pebbles

ORGANIC SILT: (OL) Dark gray to black
with trace clay, soft to medium stift

SILT: (ML) Dark gray' with trace to some
sand, interbedded wiU1 black organic silt
(OL), stiff to medium stiff to II', with
some clay and very stiff below 13.5'

,\

, , ,, , ,, , ,

o

5

5

20

Log af HOLE, CGR-Q8

35

Date Drilled: May 4, 2001
Contractor. Discovery Drilling
Rig Type: Sled-mounted CME-75 wi hoi low stemg ] <1J 0 Elevation: - 21.5

..!!! ;;"*. E ~ N 70° 16.189~W14T' 29.896'.i a.E:6"e»e
on 0 ~ 8.l &.9 u. Description

DUANE MILLER &. ASSOCIATES
Project Uberty 2001
DM&A Job No. :4119.30
Logged By: W. Philips. P.G.

~ 97.0% Cc
- --------- -~ - - 5

, , 95.9% Cc
, • 91.2% Cc

--- --- - 1

92.5% Cc ,

- 2

,
,

Moisture Content % (-). Salinity (.1)
and Blow-Counls Co)

o 20 40 60 >80 P200 Other Tests

IiDuane Miller & Associates

:=:::=::;=;::.:..:::::: Arctic & Geotechnical Engineering

t~rt~: t~~~ Joobal.NOJ,u'0
4.'20019

.
30
,...... .. ... .

LOG OF HOLE CGB-08

Liberty Development

Foggy Island Bay, Alaska

Plate
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KEY TO TEST
DATA

Dd = Dry Density (pef)
Te = Thaw Consolidation
Tef= Thaw
Consolidation (field)
LL"" Uquid Umit
PL '" Plastic Limn
PI = Plastic Index
SpG '" Specific Gravity
SA '" Sieve Analysis
MA '" Sieve and
Hydrometer Analysis
OLi = Organic Loss
TXUU = Unconsolidated
Undrained Triaxial
TXCU = Consolidated
Undrained Triaxial
TXCD = Consolidated
Drained Triaxial

XXX (YYY)
XXX={O"I-«3)12
YYV=<:f3

TYPICAL NAMES

Clayey sand, clay
gravel sand mixtures

SYMBOL

SC

MAJOR DIVISIONS'

_.••:.~" Well graded gravels,
Clean gravels with GW ..;::;:.~ sanct; gravel

G S little or no finesRAVEL '••,..... Poorly graded
0.... .~ More than half of the GP ....,..... gravels, sandy gravel

~, coarse fraclion is ..•.••..g:: larger than #4 sieve ~ ~~;I Silty gravels, silt sand
a .~ size, > 4.75 mm. Gravels with more GM ,: f:~;1 gravel mixtures
w (/) than 12% fines
z g ~f% Clayey gravels. clay:c Si GC Y.Z~ sand gravel mixtures

~ ~ 1----------I-c-,e-a-n-sa-n-ds----I-s-w-~:l~~~!'l:f;~f~'I-..,~":"v,:,!"":,Uy'"sa"'od"'n"dsa.,..,-nd""'-----1
UJ & SANDS with little or no

~ ~ ~~~~ fines SP ~ti;i~ =%. 3r~= sand
U 1\ is smaller than #4 :::;:=:: Silly sand, silt gravel

sieve size Sands with more SM ~~: ~~ ~~ sand mixtures
than 120/0 fines

UNIFIED SOIL CLASSIRCATION SYSTEM

L H_I_G_H_L_Y_O_R_G_A_N_IC_S_O_IL_S ..LPt_~_=~:.:~a::~n:::~c:.nd::SOlc1h:::·I_e_'_h_;gh_'_y __..J

50
Uquid limit

KEY TO
SAMPLE TYPE

Ag = Auger grab
Ab = Auger bulk
Ac = Air chip
Cc = Auger Core
Ss= 1.4"IOsplil
barrel wI 140 lb.
manual hammer
Sh = 2S 10 splil
barrel wI 340 lb.
manual hammer
Sha= 2.5" ID spin
barrel wI 340 lb.
automatic hammer
Tw = Shelby tube

Inorganic silt

Inorganic clay, fat clay

Organic silt and clay of
high plasticity

ML
Inorganic sill and very
fine sand, rock flour

, , ,
OH I I I, , ,

MH
SILTS and CLAYS

LkPd limit: greater than 50 CH ~
l-----l?l;f.I-""-:"',.-."..---,..---,..-J

SILTS and CLAYS 'i'~ Inorganic clay, gravelly and
liQUid limit less than 50 I-C_L-.jf:'l~''''';/:H/I-",sa,..ndy,..:.,,..ol,..a:;y',..s,..;ny::,,.cl,,a.:.y~~---I

I I I Organic silts and clay of
OL I I I low plasticny

plasticity Chart

)C 40 CH

! Cl)/
..i 20,==,.-//' MH

Mlo,L-_"'::::'...L-.J

°

GROUP ICE VISIBILITY DESCRIPTION SYMBOL

Poorly bonded or friable Nt
N. Segregated ice not

No excess ice Nbnvisible by eye
Well bonded Nb

Excess microscopic ice Nbe

Segregated ice is Individual ice crystals or inclusions Vx
V visible by eye and Ice coatings on particles Vo

is one inch or less
Vrin thickness Random or irregular1y oriented ice

Stratified or distinctly oriented ice V.

ICE
Ice greater 1han one Ice with soil inclusions ICE + .011 type
inch in thickness

Ice without soil inclusions ICE

ICE CLASSIRCATION SYSTEM

Duane Miller & Associates
Arctic & Geotechnical Engineering
Job No.: 4119.30
Dale: June 2001

SOIL and ICE CLASSIRCATION
and KEY TO DATA
Uberty Development

Foggy Island Bay, Alaska

Plate
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u

AGROJ
AGROID

120' 13 O'

AGROl

AGROIC

90' 100'

AGROJ

AGROIB
40' 50'

AGROJ

AGROIA

00' OS'- - - -
100% 100% 100% 100%

> 100% 100% 100% 95%
> 100% 100% 100% 93%
> 100% 100% HIO% 92%
> 99% 100% 99% 89%
> 93% 99% 98% 78%

> 30% 96% 94% 54%
> 22.5% 86.4% 89.0% 45.8%
d 50.1371 36.75 26.5311 30.6139
d 36.6502 25.1967 16.9534 24.0625

36.8% 45.9% 56.5% 27.2%

>

> 0.089mm
> 0.131 mm
=
=
= 0% 0% 0% 5%
= 0.1% 0.0% 0.0% 7.3%
= 77.5% 13.6% 11.00/0 49.7%
- 22.5% 86.4% 89.001a 45.8%
- 8M ML ML 8M

Boring =>
Sample Number =>

Depth=>
1 112" =>

#4=
#10=
#20=
#40=
'60=

#140=
#200 =
W1Rcv

Wt OvenDrie
Moisture Contenl =>

Analysis of Data
Dl0 size =
030 size =>
050 size =
060 size =

Coeff. of Unifonnity; Cu
Coeff. of Curvature, Cc

Gravel (+#4) percentage
AASHTO Gravel (+#10)

Sand percentage
Fines percentage

Unified Soil MLass Symbol

1.5" 14 #10 #20 #40 #200
100%

90%

80%

70% '"c;;
60"k ~

If
50% •'"J!Ic
40% ~
30%

If

20%

10%

0%

0.Q1

'-:: "
I;~' ,

;;':-.....;; :'"'$~:;;'-----::----t: ' ,
, " .

100 10 1 0.1
Grain Size (mm)

-o-AGROl @ 0.0'·0.5' fl ~AGROl@4.0·-5.0'fI.
""""6-AGROl @ 9.0' - 10.0' ft. -=>-AGROl @ 12.0' - 13.0'

Duane Miller & Associates
Job No. 4119.30
June 2001

PARTICLE SIZE DATA
Liberty Development

Foggy Island Bay, Alaska

Plale
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AGR02
AGR02D

II 0' 120'

AGR02

AGR02C

60' 70'

AGROl
AGR02B
3 O' 35'

AGR02
AGR02A

J 5" 25'. - . - - -
> 100% 100% 100% 100%
> 100% 100% 100% 100%
> 100% 100% 100% 100%
> 100% 100% 100% 99%
> 100% 99% 99% 98%
> 99% 96% 89% 97%

> 93% 56% 38% 93%
> 89.0% 46.0% 29.5% 89.6%.
d 28.5458 38.612 29.9706 25.4502
d 20.1248 27.8n9 22.5079 14.5066

41.8% 38.5% 33.2% 75.4%

> O.077mm
> O.086mm 0.131 mm
> 0.116 mm O.155mm

=
=
= 0% 0% 0% 0%

= 0.0010 0.1% 0.0% 0.0%

= 11.0% 54.0% 70.5% 10.4%
= 89.0% 46.0% 29.5% 89.6%
- ML 8M 8M ML

Boring =>
Sample Number =>

Depth =>
1 112" =

#4=
#10=
#20=
#40=
#60=

#140=
#200=
WtAcv

Wt Olen Drie
Moisture Content =>

Analysis ofData
010 size =>
030 size =
050 size =
D60 size =

Coeff. of Unifonnity, Cu
Coeff. of Curvature. Cc

Gravel (+#4) percentage
MSHTO Gravel (+#10)

Sand percentage
Fines percentage

Unified Soil Mlass Symbol

100 10 1 0.1
Grain Size (rnm)

-o-AGR02 @ 1.5'- 2.5' ft. -D-AGR02 @ 3.0' - 3.5' ft.
----o-AGR02 @ 6.0'- 7.0' ft. ~AGR02 @ 11.0'- 12.0'

,'

,
,

! ' 1 ::-: :

:l-i ':H'

~ ....... ,

: : : :

100"10

90%

80%

70% ..c..
60% •If.
60% ......-c
40% ..

0
~..

30% ..
20%

10%

0%
0.Q1

Duane Miller & Associates
Job No. 4119.30
June 2001

PARDCLE SIZE pATA
Liberty Development

Foggy Island Bay, Alaska

Plate
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AGR03
AGR03D

13 5' 145'

AGROJ

AGR03C

90' 100'

AGR03
AGR03B

25' 40'

AGR03
AGR03A

00' 07'- - - -
> 100% 100% 100"'<' 100%
> 99% 99% 100% 99%

> 94% 99% 100% 96%
> 89% 98% 99% 94%

> 87% 98% 98% 8]010
> 84% 97<'/0 97% 59%
> 70% 88% 88% 26%
> 61.0% 81.1% 80.8% 23.3%
d 77.1085 32.2165 55.2914 79.3833

42.841 22.185 34.5018 81.1251
> 80.8% 45.3% 60.3% 29.9%

>
> O.119mm
> O.200mm

O.256mm
=
=
= 1% 1% 0% 1%
= 6.3% 1.4% 0.0% 4.4%

= 38.1% 17.8% 19.2% 75.9%
- 61.0"10 81.1% 80.8% 23.3%

= lolL lolL ML 8101

Borlng=>
Sample Number =>

Depth =>
1 112- =

#4=
#10=
#20=
#40=
#80=

#140=
#200=
W,Rcv

Wt Oven Dried
Moisture Content =

Analysis ofData
Dl0 size =
030 size =
D50 size =
D60 size =>

eoeff. of Unifonnity, Cu
Cooff. of Curvature, Cc

Gravel (+#4) percentage
MSHTO Gravel (+#10)

Sand percentage
Fin~ percentage

Unified Soil MLass Symbol

I" '

." .,,: .

.". "
\
: \:::. , .. ,. , ..

i-tl
" .... .

, ".

100%

-~ 90%

80%

70% DI
c
0;

60% ~

~

50% •DI..-c
40% "~•
30% "-

20%

;- 10%

0.110 1
Grain Size (mm)

-o-AGR03 @ D.O'· 0.7' ft. -G-AGR03 @ 2.5' - 4.0' ft.
"""""d-AGR03 @ 9.0'-10.0' ft. -o-AGR03 @ 13.5' - 14.5'

~~~~---!"~.~.~.'~:~-~.:~.'~:~~~~~~~--l 0%

0.Q1100

Duane Miller & Associates
Job No. 4119.30
June 2001

PARTICLE SIZE DATA
Liberty Development

Foggy Island Bay. Alaska

Plate
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AGR04
AGR04D

II O' 125'

AGR04
AGR04C

80' 90'

AGR04
AGR04B

SO' 65'

AGR04
AGR04A

05' 1 S'- - . - -
100% 100% 100% 100%
100% 89% 87% 100%

> 100% 86% 73% 100%
> 100% 86% 61% 99%

100% 83% 48% 99%
> 98% 76% 39% 98%

91% 52% 29% 94%
90.1% 39.7% 25.2% 87.8%

36.3069 32.6201 49.1978 49.0218
26.7562 24.6934 40.3422 33.8741
35.7% 32.1% 22.0% 44.7%

>
0.119 mm

> 0.100 mm O,484mm

> 0.141 mm 0.811 mm

=
=
= 0% 11% 13% 0%
= 0.0% 13.7% 26.7% 0.3%
= 9.9% 49.6% 61.4% 12.2%
- 90.1% 39.7% 25,2% 87.8%

ML 8M 8M ML

Boring =>
Sample Number =>

Depth=>
1 112- =>

#4=>
#10=
#20=
#40=>
#60=

#140 =>
tl200=>
Wt Rcvd

Wt Oven Dried
Moisture Content =>

Analysis of Data
010 size =
030 size =>
050 size =
060 size =

Ceeff. of Unifonnity. Cu
Coeff. of Curvature, Cc

Gravel (+#4) percentage
AASHTO Gravel (+#10)

Sand percentage
Fines percentage

Unified Soil MLass Symbol

1.5" ".4 '10 #20'40 .200

.~:, :"1.:
,'- '"'' \," ' , ,, , , ,

" " ,

'","'", " , " '
" ..

"

. :" ,, ,.,

-c, , ,

""'" ", ~ "

:~:: :

X··' , ~" " , , ,
'" , , , ,
" " , . .
" ,"" ."" " ."
:::.:': ,\:." .",

, .. !' , , . , .
, .. '" " .

~"i:~ ...

100%

90%

80%

70% ..
c
0;

60% ~

~
50%

~..
~-c

40% ~
u
~

~

30% 0-

20%

10%

I::

0,110 1
Grain Size (mm)

-¢-AGR04 @ 0.5' - 1,5' ft, -D-AGR04 @ 5,0' - 6,5' ft,

-{>-AGR04 @ 8.0' - 9.0' ft. -o-AGR04 @ 1Ul' - 12.5'

100

Duane Miller & Associates
Job No. 4119.30
June 2001

PARllCLE SIZE DATA
Liberty Development

Foggy Island Bay, Alaska

Plate
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•

1.
L

AGR05
AGR05D

125' 13 S'

AGR05
AGR05C

100' 11 O'

AGR05
AGR05B

50' 60'

AGR05
AGR05A

00' 10'. - - -
> 100% 100% 100% 100%
> 1~0 100% 100% 100%
> 100% 100% 100% 100%
> 100% 100% 100% 100%

100% 99% 100% 96%
> 99% 98% 99% 59%
> 98% 94% 91% 21%
> 95.0010 91.6% 81.3% 15.8%
d 36.3607 25.2745 30.3386 75.4575
d 26.7251 14.5076 22.7843 59.536

36,1% 74.2% 33.2% 26.7%

> 0.129mm
> 0.204mm
> 0.254mm
=
=

0% 0% 0"", 0%
= 0.00/0 0.0% 0.0% 0.0%

5.0% 8.4% 18.8% 84.3%
95,00/0 91.6% 81.3% 15.8%

ML ML ML SM

Boring=>
Sample Number =>

Depth=>
1 112M =

#4=
#10 =
#20=
#40=>
#60=

#140=
#200=
W1Rcv

wt Oven Dne
Moisture Content =>

Analysis of Data
Dl0 size =>
D30 size =
050 size =
060 size =

Coeff. of Unifonnity, Cu
Coeff. of CUlvabJre, Cc

Gravel (+#4) percentage =
AASHTO Gravel (+#10)

Sand percentage =
Fines percentage =

Unified Soil MLass Symbol _

1.5" #4 #10 #20 #40 '200

, " " .

'••'"1

~
., ... , ..

, ." .

\

\

'DO%

90%

80%

70% '"c;;
60% ~c

"-
50%

c

'"c-c
40""' c

0
~c

30% ..
20%

10%

~~~~_+'-'-'~~~_F~~~_¥~~__.1 0%

100 10 1 0.1 0.01
Grain Size (mm)

-o-AGR05 @ 0.0' - 1.0' ft. -e:J--AGR05 @ 5.0' - 6.0' ft.
~AGR05 @10.0'-11.O'ft. -o-AGR05@ 12.5'-13.5'

Duane Miller & Associates
Job No. 4119.30
June 2001

PARDCLE SIZE DATA
Liberty Development

Foggy Island Bay, Alaska

Plate
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100%

90%

80%

70% '"c;;
60% ~

~
11.

50%
~

'"c-c
40% ~

<>
~

"30""
11.

20%

10%

AGR06
AGR06D

140' 150'

:.

... :

!\

0.1

AGR06
AGR06C
85' 100'

""I; ::

AGR06
AGR06B
35' 45'

#10 #20 .•40N2~

AGR06
AGR06A

00' 05'

.4

. . . .

100% 100% 100% 100%
100% 100% 100% 100%

> 100% 100% 100% 100%
> 100% 100% 100% 100%
> 100% 99% 100% 100%

99% 98% 98% 99%
91% 85% 44% 94%

69.6% 70.4% 34.5% 89.7%
36.5551 50.1497 49.7774 47.4901
25.6982 37.512 36.4282 38.467

> 42.2% 33.7% 29.5% 23;5%

>
>
> O.l17mm
> O.137mm

=
=
= 0% 0% 0% 0%

= 0.0% 0.0% 0.0% 0.0%

= 30.5% 29.7% 65.5% 10.3%
69.6% 70.4% 34,5% 89.7"4

= ML ML 8M ML

"." '.'

,. . ..
I' - " • ,.' , . , '

10

.

1
Grain Size (mm)

-¢-AGR06 @O.O'·0.5'ft. -o-AGR06 @ 3.5'·4.5' ft.
-b-AGR06 @ 8.5'·10.0' ft. ~AGR06 @ 14.0' -15.0'

" I:': :i:e-:--'-'-"-'--+C-:.:..:--'--'---'--+C-:.:..:--'--'-'--""-'-'--''----l 0%
0.01100

1.5-

Boring=>
Sample Number =>

Depth =>
1112- =>

#4=>
#10=
#20=
#40=
#eO=>

#140 =>

#200=>
WtRcvd

Wt Oven Dried
Moisture Content =

Analysis of Data
010 size:
030 size =
DSO size =
060 size =

Coeff. of Uniformity, Cu
Coeff. of Curvature, Cc

Gravet (+#4) percentage
AASHTO Gravel (Hll0)

Sand -percentage
Fines percentage

Unified Soil MLass Symbol

Duane Miller & Associates
Job No. 4119.30
June 2001

PAR1lCLE SIZE DATA
Uberty Development

Foggy Island Bay, Alasl<a

Plate

24



,

AGR07
AGR07D

143'-150'

AGR07
AGR07C

125'·135'

AGR07
AGR07B

90' 100'

AGR07
AGR07A

00' 10'- -
> 100% 100% 100% 100%
> 79% 100% 100% 100%
> 79% 100"10 100% 98%
> 79% 94% 100% 95%
> 79% 89% 100% 93%
> 77% 81% 99% 90%
> 47% 60% 98% 77%
> 38.8% 50.7% 95.9% 68.3'%

37.7227 37.7952 38.6373 44.0262
d 25.84 17;0078 27.2393 26.9881
> 46.0% 122.2% 41.8% 63;1%

>
>
> 0.115 mm
> 0.153 mm 0.104 mm

=
-
= 21% 0% 0% 0"10

= 20.6% 0.0% 0.0% 1.8%

= 40.6% 49.3% 4,1% 31.8%
= 38.8% 50.7% 95.9% 68.3%

= 8M ML ML ML

Borlng=>
sample Number =>

Depth =>
1 1/2- =

#4=
#10=
#20=
#40=
#60=

#140=
#200 =
WI Rcvd

W1 Oven Orie
Moisture Content =

Analysis of Oata
010 size =
030 size =
D50 size =
D60 size =

Coeff. of Uniformity, Cu
Coeff. of Curvature, Cc

Gravel (+#4) percentage
AASHTO Gravel (+#10)

Sand percentage
Fines percentage

Unified Soil MLass Symbol

1.5"

: : : :

100%

90%

80%

70% '"c-;;
60% D

C.
50% "'"c-c
40% "l:!

"30% 11.

--,- 20%

10'''-

0%

#200

, '\ :0"
'\\." "

: \ - ~::

: \ i:?-1: :

""x~ ,"", ' '"
" " " ,

#4 #10 #20 #40

"

~:'I""

I,

, ""-... " . ,".. . . '

100 10 1 0.1 0.01
Grain Size (mm)

-<>-AGR07 @ 0.0' - 1.0' ft. ~AGR07 @ 9.0' -10.0' fl.
~AGR07 @ 12.5' -13.5'fI. -o-AGR07@ 14.3'-15.0'

Duane Miller & Associates
Job No. 4119.30
June 2001

PABT!CLE SIZE DATA
Liberty Development

Foggy Island Bay, Alaska

Plate
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AGR08
AGR08D

115' 125'

AGR08
AGR08C

7 S' 85'

AGR08
AGR08B

40' SO'

AGR08
AGR08A

OS' IS'> - . - - -
> 100% 100% 100% 100%
> 100% 100% 100"10 91%
> 100% 100% 100% 85%
> 99% 100% 100% 80%
> 98% 100% 100% 74%
> 94% 99% 99% 66%
> 67% 88% 99% 50%
> 52.70/0 73.8% 98.5% 38.9%
d 47.3332 37.6902 20.6135 37.6417
d 34.3639 26.4561 15.8724 14.5297

37.70/0 32.5% 29.9% 159.1%

>
>

0.108 mm
0.090mm 0.183 mm

=
=

0% 0% 0% 9%
0.0% 0.00/0 0.0% 14.7"/0:

47.3% 26.2% 1.5% 52.1%
52.7% 73.8% 98.5% 36.9%

ML ML ML SM

Boring =>
sample Number =>

Depth =
1 112" =

#4=
#10 =
#20=
#40=
#60=

#140=
#200=
WtRcv

wtOven Drie
Moisture Content =>

Analysis of Data
010 size =
D30 size =
050 size =>
DGOsize=>

Cooff. of Uniformity, Cu
Cooff. of Curvature, Cc

Gravel (+#4) percentage =
AASHTO Gravel (+#10) =

Sand percentage =
Fines percentage 

Unified Soil MLass Symbol-

I"~

#4- #10 #20 #40
100%

90%

80%

70"k ..
c
;;

60"k m
If.

50"k
~..
m
C

40"k ~
u
~

~

30"k 0-

20"k

'-:..-- 10%

.200

,:"s..'lo. ,:,,::,,,: ,'(:, I", "

,", : : \,~,,: ::: :"'\." ,:0:"

, :,,, ., ,
" . " ,

1.5':--

0.110 1
G....ln Size (mm)

--<>-AGR06@0.5'-1.5'ft. -G-AGROB@4.0'-5.O'ft.
-fi-AGROB @ 7.5' - 8.5'ft. --<>-AGR08 @ 11.5' -12.5'

;' ,

",,-,--,--,-~+:-:":":'-'---'_+:--'--'--'-~.Ji-""-'--'-'--'_-I 0%
0.01100

Duane Miller & Associates
Job No. 4119.30
June 2001

PARllClE SIZE DATA
Liberty Development

Foggy Island Bay, Alaska

Plate
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100%

90%

80%

70% '"c0;

60"'" ~

&
50%

G

'"J!c
40% ~
30% ~

20%

. -- 10%

AGR09
AGR09D

90' 100'

AGR09
AGR09C
45' 55'

AGR09
AGR09B

35' 45'

AGR09
AGR09A
10' 20'

'4 #10 #20 #40 #200

:\: ~~;............,.--,

- - - -
> 100% 100% 100% 100%
> 100% 100",(, 100% 100%
> 99% 100% 100% 100010

> 99% 99% 100% 100"10
> 99% 99% 98% 100%
> 99% 98% 84% 99%
> 98% 95% 31% 97%
> 95.2% 902% 23.5% 96.8%

25.0089 26.0971 53.3723 26.2669
16.4559 16.2063 38.5348 19.8315
52.0% 61.0% 38.5% 32.5%

>
0.101 mm
0.144 mm
O.170mm

=
=
= 1% 0% 0% 0%

= 0.8% 0.1% 0.1% 0.0%

= 4.3% 9.8% 76.5% 3.2%
= 95.2% 90.2% 23.5% 96.8%

- ML ML 8M ML

. :

; .
, " , .

;" . "
'." "

,,:
i:~'

Boring =>
Sample Number =>

Depth =>
1 112" =

#4 =
#10=
#20=
#40 =
#60=

#140=
#200=
WtRcvd

W1 Oven Dried
Moisture Content =>

Analysis of Data
Dl0 size =
030 size =>
050 size =>
060 size =>

Cooff. of Uniformity, Cu
Cooff. of Curvature, Cc

Gravel (+#4) percentage
MSHTO Gravel (+#10)

Sand percentage
Fines percentage

Unified Soil Mlass Symbol -

1.5'

0.110 1
Grain Size (mm)

-<>-AGR09 @ 1.0' - 2.0' fl. -o-AGR09 @ 3.5' - 4.5' fl.
-lr-AGR09 @ 4.5' - 5.5 fl. -o-AGR09 @ 9.0'-10.0'

100

Duane Miller & Associates
Job No. 4119.30
June 2001

PARTICLE SIZE PATA
Liberty Development

Foggy Island Bay, Alaska

Plate
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BGROl
BGROlD

140' 145'

BGROI

BGR01C

11 S' 13 0'

BGROl
BGR01B

90' 110'

BGROI
BGROIA

20' 30'- - - -
100"," I 100"'" 100% 100%
90% 80% 54% 63%
66% 75% 42% 49%
67% 72% 37% 44%
62% 65% 30% 38%

> 35% 23% 16% 23%
> 2% 3% 10% 12%
> 1.2% 2.3% 6.6% 10.5%

106.6232 103.4753 103.7664 100.319
87.595 66.0575 91.3336 B9.6656
22.0% 17.5% 13.6% 11.60/0

> 0.131 mm O.l43mm 0.-107mm
> 0.218mm 0.274mm O.436mm 0.322mm

0.296mm 0.353 mm 3;536mm 2.131 mm
> O.332mm 0.401 mm 6.134 mm 4.026mm

= 2.53 2.80 57.47

= 1.09 1.30 0.29
= 10% 20% 46% 37%
= 12.1% 25.4% 56.5% 51.0%

= 89.1% n.4% 45.6% 52.1%
- 1.2"10 2.3% 6.6% 10.5%

SP SP SP-5M SP-SM

Boring =>
Sample Number =>

Depth=>
1 112- =>

#4=>
#10=>
#20=>
#40=>
#60=

#140=
#200=
WtRcvd

Wt Oven Oried
Moisture Content =>

Analysis of Data
010 size =
030 size =
050 size =>
D60 size =

Coeff. of Uniformity. Cu
Coeff. of CUlVature. Cc

Gravel (+#4) percentage
AASHTO Gravel (+#10)

Sand percentage
Fines percentage

Unified Soil MLass Sym~

100%

90"'"

80%

-- 70% '"c0;
60% 0

~

50%
~

'"l!lc
40% ~

~
~

30% ..
20%

•

10%

0%

.... .

i-.;.\..: ....
I\.'\,: •

I .•••

~~\~./
::: : : : ~r:"~.. ;.;.:-:-:~--+
,,,,,, .. ".

lS #4 #10 #20 #40 #200

.'. '.~.•.~~.'~"".......-.::-.---+----i~~~---,
'\ ~:: ~

100 10 1 0.1 0.01
Grain Size (mm)

-o-SGROl @ 2.0' - 3.0' ft. -D--BGR01 @ 9~0'· 11.0' ft.
~BGROl @11.5'-13.O'ft. -<>-BGROl @14.0'-14.5'

Duane Miller & Associates
Job No. 4119.30
June 2001

PARTICLE SIZE DATA
Liberty Development

Foggy Island Bay, Alaska

Plate
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1
••

BGR03
BGR03C

130' 135'

BGR03
BGR03B

125' 13 0'

BGR03
BGR03A
04' 08'- - -

> locrx. 100% 100%
> 94% 98% 51%
> 92% 96% 43%

91% 95% 41%
> 85% 91% 36%
> 65% 77% 21%
> 36% 51% 0%

30.3% 44.5% -1:4%
d 48.6006 31.2386 82.547

39.9497 23.1478 70.7428
21.7% 35,0% 16.7"h

0.157mm
O.343mm

0.159 mm 0.102 mm 4.396mm
0.214mm O.l43mm 7.035mm

44.84
0.11

6% 2% 49%
8.0% 3.7"h 57.1%

63.7"10 53.2% 52.1%
30.3% 44.5% -1.4%

SM SM SP

BorIng =>
Sample Number =>

Depth =>
1 1/2- =

#4=
#10 =
#20=>
#40=
#60=

#140=
#200 =>
WtRcv

Wt Oven Dried
MoIsture Content =>

Analysis ofData
010 size.=>
030 size =>
050 size =>
D60 size =>

Coeff. of Uniformity, Cu =
Coeff. of Curvature, CC =

Gravel (+#4) percentage =
AASHTO Gravel (-Hl10) =

Sand percentage =
Fines percentage =

Unified Soil MLass Symbol -

1.5" #4 #1 0 #20 #40 #200
100%

90%

80%

70% '"c0;
60% ~a

"-
50%

a

'"a-c
40% a

l!
a

30% "-

20%

10%

0.1

\ \:
.::.\\ ....

..~

':\': .
" ",,- '"" , ......~.
"" , .
" ." .

IX··

10

. .

.\. .

\

1
Grain Size (mm)

""""'¢-BGR03 @ 004' - 0.8' ft ~BGR03@ 12.5' - 13.0' ft.
-lr-BGR03 @ 13.0' - 13.5' fl. --0- @

..... :

1DO

\::::

Duane Miller & Associates
Job No. 4119.30
June 2001

PARTICLE SIZE DATA
Liberty Development

Foggy Island Bay, Alaska

Plate
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BGROS
BGR05D

130' 140'

BGROS
BGR05C

II O' 130'

BGR05
BGROSS
55' 60'

BGR05
BGR05A

05' 1 0'- - - -
> 100% 100% 100% 100%
> 100% 99% 100% 56%
> 99% 97% 100% 43%
> 98% 94% 99% 38%
> 98% 91% 98% 32%
> 98% 83% 85% 14%
> 94% 69% 14% 4%
> 86.3% 65.3% 7.4% 3.3%
d 37.7369 40.7818 60.5221 100.9106
d 27.5479 24.4691 46.602 92.535

37.0% 66.7"10 29.9% 9.1%

O.087mm O.180mm
0.129 mrn O.407mm
O.l64mm 3.164 mm
O.l85mm 5.S90mm

2.14 31.53
1.04 0.16

0% 1% 0% 44%
1.1% 2.9% 0.3% 57.0%

13.8% 33.8% 92.6% 52.9%
86.3% 65.3% 7.4% 3.3%

ML ML SP-SII SP

Boring =>
Sample Number =>

Depth =>
1 112" =

#4=
#10=
#20=
#40=
#60=

#140=
#200=
WtRcv

WI Oven Drie
Moisture Content =>

Analysis ofData
010 size =>
030 size =>
D50 size =>
D60 size =>

eoeff. of Uniformity, Cu =
Cootf. of Curvature. Cc =

Gravel (+#4) percentage =
AASHTO Gravel (+#10) =

Sand percentage =
Rnes percentage =

Unified Soil Mlass Symbot =

•

.4 #1 0 #20 #40 .200

"v

100%

90%

80"10

70010 '"0;;
60% ....

0-

50"'<'
..
'"a
0

40"'<'
~
~

30"'<' 0-

20"'<'

10%

0%

I, ••
, " " ,
,,, "

, ....
i , • • , , ',, .. . . ,

...... :::

,;'I. "" "" " "
~:""".,

~
I~··". 1'1'>11",·,

, ." .. ,

"" ..

IV:

" " "--

. \. I:,:. ' , , , , . ,

100 10 1 0.1 0.01
Grain Size (mm)

-o-BGR05 @ 0.5' - 1.0' ft. -D-BGR05 @ 5.5' - 6.0' ft.
----tr-BGA05 @ 11.0' - 13.0'ft. ~BGR05@ 13.0'-14.0'

Duane Miller & Associates
Job No. 4119.30
June 2001

PARTICLE SIZE DATA
Liberty Development

Foggy Island Bay, Alaska

Plate
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BGR08
BGR08D

140' 150'

BGR08
BGR08e

130' 140'

BGR08
BGROSB
80' 90'

BGROS
BGR08A

50' 55'- - - -
100% 100% 100% 100%
100% 100% 100% 100010

> 100% 99% 99% 100%
100% 98% 98% 99%
99% 97% 97% 99%
99% 96% 95% 97%
98% 95% 87% 95%

97.3% 94.8% 81.5% 93.3%
24.8691 27.6801 26.9168 25.3288
17.5327 19.0439 14.9657 20.567
41.8% 45.3% -79.9% 23.20/0

0% 0"," 0% 0%
0.0% 0.9% 0.7% 0.0%
2.7% 5.2% 18.5% 6.7%
97.3% 94.8% 81.5% 93.3%

ML ML ML ML

Boring =>
Sample Number =>

Depth =>
1 112- =>

#4 =>

#10 =
#20=>
#40=>
#60 =>

#140 =>

#200 =>
WtRcvd

Wt Oven Dried
Moisture Content =>

Analysis of Data
Dl0 size =>
D30 size =>
D50 size =>

D60 size =>
Coeff. of Uniformity, Cu =
Coeff. of Curvature, Cc =

Gravel (+#4) percentage =
AASHTO Gravel (+#10) =

Sand percentage =
Fines percentage =

Unified Soil MLass Symbof -

:: : '.

.20 . '40~~~r<'~'~200::.:.-:-__,

1\;: : :

100%

90%

80%

70% D>
c
-;;

60% 0

It.
50%

..
D>
J!lc

40% ..
0
~..

30% ll.

20%

10%

0%

: '::

,.

.10••1.5"

100 10 1 0.1 am
Grain Size (mm)

-<>-BGR08 @ 5.0' - 5.5' ft. -a-BGR08 @ 8.0' - 9.0' 11.
~BGR08 @ 13.0' - 14.0' ft. ~BGR08 @ 14.0' -15.0'

Duane Miller & Associates
Job No. 4119.30
June 2001

PARTICLE SIZE DATA
Liberty Development

Foggy Island Bay, Alaska

Plate
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COROJ
CGR03D

12.5' 13 5'

COR03
CGR03C

100' 11 O'

COR03
CGR03B
75' 85'

CORD3
CGR03A

40' 50'- - - .

> 100% 100% 100% 100%
> 100% 100% 100% 100"/0

> 100"'<' 100"'<' 100% 100%
> 100% 100"'<' 100% 100%
> 100% 100% 99% 97%
> 100% 100% 79% 77"/.

98% 97% 32% 40%
95.3% 91.0% 29.0% 36.0%

28.5458 38.612 29.9706 25.4502
20.1248 27.an9 22.5079 14.5066
41.8% 38.5% 33.2% 75.4%

O.084mm
O.147mm 0.135 mm
O.177mm 0.170 rom

0% 0% 0% 0%
0.00/0 0.0% 0.0% 0.1%
4.70/0 9.0'% 71.0% 64.0%

95.3% 91.0% 29.0% 36.00/0
ML ML SM SM

Boring =>
Sample Number =>

Depth =>
11/2" =

#4=
#10=
#20=
#40=
#60=

#140 =>

#200 =>
WI Rcvd

Wt Oven Dried
Moisture Content =>

Analysis ofData
Dl0 size =>
030 size =>
050 size =>
D60 size =>

Caetf. of Uniformity, Co =
Caeff. of Curvature, Cc =

Gravel (+#4) percentage =
AASHTO Gravel (+#10) =

Sand percentage =
Fines percentage =

Unified Soil MLass Symbof =

100%

90%

00%

70% '"c-;;
BO% ......
50% ..

'"J!Ic
40% ~

~
~

30% ..
20%

10%

," '

I'!,

I

0.1

", ,

10

•

1
Grain Size (mm)

--<>-CGR03 @ 4.0'·5.0' ft. --a-CGR03 @ 7.5' • B.S' ft
""*""CGR03 @ 10.0' - 11.0' ft. -o-CGR03 @ 12.5' - 13.5'

, ..
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Chemistry QAlQC Summary
Definitions of Results Notes and Validation Flags

* The duplicate analysis is not within control limits. See case narrative.

B The result is an estimated concentration that is less than the MRL but greater than or
equal to the MOL.

BN

J

J*•

N

ND,U

ND,Vi

VLL

VML

The result is an estimated concentration that is Jess than the MRL but greater than or
equal to the MDL. The Matrix Spike sample recovery is not within control limits. See
case narrative.

The result is an estimated concentration that is less than the MRL but greater than or
equal to the MDL.

The result is an estimated concentration that is less than the MRL but greater than or
equal to the MDL The result is an outlier. See case narrative.

The Matrix Spike sample recovery is not within control limits. See case narrative.

The compound was analyzed for, but was not detected rNon-detect") at or above the
MRUMDL.

The compound was analyzed for, but was not detected ("Non-detect") at or above the
MRlJMDL. The MRUMDL has been elevated due to a chromatographic interference.

The Laboratory Control Sample (LCS) recovery is below the established control limit.
The results may be biased low based on the LCS recovery. See QAJQC summary.

The Matrix Spike (MS) recovery is below the established control limit.
The results may be biased low based on the MS recovery. See QAlQC summary.
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2001Liberty Development QAfOC Summary Report

2001 SEDIMENT GRAIN SIZE QAlQC SUMMARY

This Quality Assurance/Quality Conllol (QAlQC) briefpresents the evaluation of analytical data for

the grain size samples collected for the Liberty Development 2001 project on the North Slope of

Alaska, for BP Explomtion (Alaska), Inc. (BPXA). Samples were collected April 27, 2001 tIn-ougb

May 6, 2001.

The results of the QA/QC data associated with the analysis of the following parameters are

summarized in this report:

• Particle Size Determination, ASTM Method 0422 (Modified).

Samples were shipped to Columbia Analytical Services, Inc. (CAS) on May 8. 2001, at their Kelso,

Washington laboratory. CAS received the samples on May 9, 2001.

A QA/QC review was perfomled on the analytical data provided by CAS. Analytical data are

generally in control and are usable for the purposes of this project, except as noted below. The review

included an evaluation ofsample handling, holding times, field lateral samples, and field split samples

and laboratory duplicates.

Fjeld Lateral Samples: Four lateral field samples were collected and submitted to the laboratory for
grain size analysis. The laternl samples were collected from an independent core, from a soil boring
located approximately five feet from the original boring. Table I presents original sample and lateral
sample grain size results. The disparity between the sample results is attributable to the heterogeneous
nature ofthe matrix and to sampling from a separate core;

Field Split Samples: Four split field samples were collected and submitted to the laboratory for grain

size analysis. The split samples were separate samples, collected from the same core and submitted

for analysis. Table 2 presents original sample and split sample grain size results. The majority ofthe
results were within an agreement factor of two and all results were within an agreement factor of three.

Laboratory Duplicate Samples: Four duplicate samples were analyzed and reported by the

laboratory for grain size. The duplicate samples were separate aliquots, taken in the laboratory from

the submitted sample container, ptepared and analyzed in the Same analytical batch as the original

sample. Table 3 presents original and duplicate sample results. All ofthe results were within an

agreement factor of two, with the exception of the Fine Gravel results for sample UOI-LIBOI

AGR01A, the Medium Gmvelresults for sample UOI·LIB01·AGR07A and the Very Fine Sand results

for sample UO l-LIBOI-AGROSC. The disparity is anributable to the heterogeneous nature ofthe
samples.

E·'
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Table 1

Field Lateral Samples

Sample Name: VOI-LillOl~AGR07A

Lateral Sample Name:UOI-LlBOI-AGR07AB

0.0' - l.0' Gravel, Medium 4.75 mm 4 20.6 0.00 NA
0.0'· 1.0' Gravel, Fine 2J)()mm 10 0.00 0.00 NA
0.0'_1.0' Sand, Very Coarse 0.850 nnn 2J) 0.57 0.00 NA
O.~ . 1.0' Sand, Coarse 0.425mm 40 0.12 0.42 111
0.0'-1.0' Sand, Medium 0.250 IJI1l 60 1.5 1.26 17
0.0'· 1.0' Sand, Fine 0.106 rnm 140 30 12.6 82
0.0' - 1.0' Sand, Very Fine 0,075 IJI1l 200 8.38 7.96 5
0.0' - 1.0' O.y <O.OO39mm NA 7.93 11.0 32
0.0' - 1.0' Silt 0.0039 - 0.0625 rom NA 39.4 59.3 40

Sample Name: UOI-LlBOI-AGR07B

Lateral Sample Name:UOI-LlBOI-AGR07BB
9.0' -10.0' Gravel. Medium 4.751J11l 4 0.00 0.00 NA
9.0' - ]0.0' Gravel, F"IIIC 200~ 10 0.00 0.00 NA
9.0' -10.0' Sand, Vcry Coarse O.850mm 2J) 5.62 0.00 NA
9.0' -10.0' Sand, Coarse 0,425 mm 40 5.84 0.25 184
9.0' -10.0' Sand, MediIBn 02S0mm 60 7.84 2.17 113
9.0' -10.0' Sand, Fine· OJ06mm 140 203 6.99 98
9.0' -10.0' Sand, Vtry Fine: 0.075 mm 200 9.7 7.27 29
9.0' -10.0' Clay <O.OO39mm NA H.S 5.94 66
9.0' -10.0' Silt 0.0039 - 0.0625 mm NA 32.4 77.5 82

Sample Name: DOI-LIBOI-AGR07C

Lateral Sample Name:U01-LIBOl-AGR07CB
12.5' - 13.5' Gravel, Medium 4.15 tm1 4 0.00 0.60 NA
12.5'· 13.5' Gravel, Fine 2.00mm I. 0.00 2.50 NA
12.5' -13.5' Sand, Yery Coarse - 0.850 IIlIIl 2J) O.ll 1.89 178
12.5' -l3.5' Sand. Coarne O.42Smm 40 0.19 0.97 134
12.5' -lJ.5' Sand, Medium O.250mm 60 0.24 2.52 185
12.5'· ]3.5' Sand, Fine t>.l06 nun 140 1.85 17.6 162
12.5' - 13.5' Sand, Very Fine O.Q7Smm 2J)l) 1.7 13.1 154
12.5' -13.5' Clay <O.OO39mm NA 14.4 12.1 17
]2.5' -13.5' Silt 0.0039 - 0.0625 mm NA 74.8 59.4 23

Sample Name: UOI-LffiOI-AGR07D

Lateral Sample Name~UOl-LIBOI-AGR07DB

14.3'-15.0' Gmm, Medium 4.75 IIlIIl 4 0.00 0.00 NA
14.3' - 15.0' Gravel, Fine 2.00mm 10 1.83 0.67 93
14.3' - 15.0' Sand, Vtty Coarse 0.850 rmn 2J) 2.84 0.35 158
14.3' - is.O· Sand., Coarse 0.425 mm 40 2.2 0.46 131
14.3'· 15.0' s.nd,MaJium O.2S0 nun 60 2.79 1.15 83
14.3'-15.0' Sand, Fine 0.106 nun 14. 13.2 11.2 16
14.3' - 15.0' Sand, Very fine 0,075 mm 200 8.89 11.5 26
14.3' _ 15.0' Clay <O.OO39mm NA 11.9 25.6 73
14.3'-15.0' Silt 0.0039 - 0.0625 mm NA 44.9 49.1 9

£·2
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Table 2

Field Split Samples

Sam-;;je Name: VOI-UBOI-CGR06A
S lit Sarnnle Narne:VOI-UBOI-CGR06AS

1.0'- 2.0' Gravel, Medium 4.75 nun 4 0.00 0.00 NA
1.0' - 2.0' Gravel, Fine 2.00mm lO 0.24 0.46 63
1.0' - 2.0' Sand, Very Coarse O.850nnn 2J) 0.1 0.12 18
1.0' - 2.0' Sand, CoaI5C O.425mm 40 0.1 0.18 57
1.0' - 2.0' Sand, Medium '.250~ '" 0.31 0.29 7
1.0' - 2.0' Sand, Fine O.l06mm 140 3.77 4.2 11
1.0' - 2.0' Sand,Va.-yFine O.075mm 200 18.4 18.7 2
1.0' - 2.0' Clay <0.0039mm NA \4.8 \4 6
1.0' - 2.0' Silt 0.0039 - 0.0625 mm NA 61.7 70.6 13

SampleName: VOI-UBOI-CGR06B
Split Sa:mDie Name:UOl-LIB01-CGR06BS

3.5' - 4.5' Gravel, Medium 4.75mm 4 0.00 0.00 NA
3.5' - 4.5' Gravel, Fine 2.00mm lO 0.00 0.00 NA
3.5' - 4.5' Sand, Very Coarse O.850mm 2J) 0.06 0.04 40
3.5' - 4.5' Sand, Coar.le O.425mm 40 0.16 0.24 40
3.5'-4.5' Sand, Medium O.250mm '" 0.34 0.48 34
3.5' - 4.5' Sand, Fine O.I06mm 140 0.97 1.41 37
3.5' - 4.5' Sand,Va.-yFine 0.075mm 200 1.23 1.16 6
3.5'-4.5' Clay <0.0039mm NA 13.8 18.2 28
3.5' - 4.5' Silt 0.0039 - 0.0625 mm NA 76.9 71.2 8

Sample Name: VOI-Lffi01-CGR06C
S lit Samnle Narne:UOl-LIB01-CGR06CS

11.5' - 12.5' Gmvel,Mediwn 4.75mm 4 0.00 0.00 NA
11.5' -12S Gravel, Fine 2.00mm I' 0.00 0.00 NA
11.5'-12S Sand, Very Coarse O.850mm 2J) 0.03 0.03 0
11.5' -12.5' Sand, Coar.le O.425mm 40 0.09 0.13 36
11.5' - 12.5' Sand, Medium 0250mm '" 0.72 0.35 69
11.5' -12.5' Sand, Fine O.l06mm 140 4.44 2.97 40
11.5'-12.5' Sand, Very Fine O.075mm 200 2.55 2.25 13
I] .5' - ]2.5' Clay <O.0039mm NA 10.8 ] 1.2 4
ll.5'- 12.5' Silt 0.0039 - 0.0625 mm NA 77.8 80.3 3

SampleName: UO]-LIBO]-CGR06D
Split Samnle Name:V01-LIBOI-CGR06DS

12.5' - 14.0' Gmvel, Medium 4.75 mm 4 0.00 0.00 NA
12.5' -14.0' Gravel, Fine 2.00mm I' 0.73 0.34 73
12.5' - 14.0' Sand, Very Coarse 0.850 rom 20 0.35 0.62 56
12.5' _ ]4.0'

S..... """'" 0.425 mm 40 1.19 1.35 13
12.5' - 14.0' Sand, Medium O.2SOmm '" 8.33 8.26 1
12.5'-14.0' Sand, Fine O.1061lll1'! 140 31.5 30.9 2
12.5' - ]4.0' Sand, Vtty Fine 0.075 nun 200 13.3 12.6 5
12.5' - 14.0' Clay <0.0039mm NA 9.67 10.9 12
12.5' - 14.0' Silt 0.0039 - 0.0625 mm NA 36.2 37.5 4

E-3
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Table 3

Laboratory Duplkate Samples

Sample Name: UOl-LIBOJ-AGROIA
Duplicate Sample Naine:U01-LIB01-AGROIA DUP

0.0' - 0.5' Grovel, :Medium 4.75 mm 4 0.00 0.00 NA
0.0' - 0.5' Gravel, Fine 2.00mm 10 0.09 0.00 NA
0.0' - 0.5' Sand, Very Coarse 0.850mm 2. 0.09 0.11 20
0.0' - 0.5' &md,Coo= 0.425 mm 40 0.7 1.02 37
0.0' - 0.5' Sand, Medium 0.250 mm 60 6.36 7.32 14
0.0' - 0.5' SaOO, Fine 0.106 nun 140 63 64.8 3
0.0' - 0.5' Sand, Very Fine 0.075mm 200 7.25 7.13 2
0.0' - 0.5' doy <0.OO39mm NA 4.65 4.47 4
0.0' - 0.5' Silt 0.0039 - 0.0625 mm NA 20.6 18.7 10

Sample Name: U01-LJBOI-AGR07A
Duplicate Sample Narne:U01-LIB01-AGR07A DUP

0.0'-1.0' Gravel, Medium 4.75 rmn 4 20.6 0.00 NA
0.0-' - 1.0' Gravel, Fine 2.00 mm 10 0.00 0.00 NA
0.0'-1.0' Sand, Very Coone 0.850mm 2. 0.57 0.34 51
0.0' - l.0' SaOO, Coo= 0.425 rom 4. 0.12 0.23 63
0.0' - 1.0' Sand, Medium 0.25(J mm 60 1.5 1.12 29
0.0'- LO' Sand, Fine O.I06mm 140 30 23.8 23
0.0' - 1.0' Sand, Very Fine O.075mm 200 8.38 7.84 7
0.0' - 1.0' Clay <0.OO39mm NA 7.93 7.88 1
0.0'-1.0' Silt 0.0039 - 0.0625 mm NA 39.4 49.1 22

Samrlle Name: UOl-UBOI-AGR08C
Duplicate Sample Name:UOI-LffiOI-AGR08C DUP

7.5' - 8.5' Gravel, Medium 4.75mm 4 0.00 0.00 NA
7.5' - 8.5' Gravel. Fine 2.00 nun 10 0.00 0.00 NA
7.5'-8.5' Sand, Very Coarse O.850rmn 2. 0.19 0.12 45
7.5' - 8.5' SaOO, Coo= O.425rnm 40 0.20 0.16 22
7.5' - 8.5' Sand, Medium O.250rnm 60 0.28 0.25 11
7.5' - 8.5' Sand, Fine O.l06mm 140 0.47 0.75 46
7.5' - 8.5' Sand, Very Fine 0.075rnm 200 0.35 0.79 77
7.5' - 8.5' Clay <0.OO39mm NA 43.0 38.4 11
7.5' • 8.5' Silt 0.0039 - 0.0625 mm NA 55.4 57.8 4

Sample Name: UOI-LIB01-CGR03A
Duplicate Sample Name:UOI-LmOI-CGR03A DUP

4.0' - 5.0' Gravel, Medium 4.7Smm 4 0.00 0.00 NA
4.0' - 5.0' Gravel, Fine 2.00 nun 10 0.00 0.00 NA
4.0' - 5.0' Sand, Very Coarse O.850rrun 20 0.06 0.04 40
4.0' - 5.0' Sand, Coarse O.42Smm 40 0.1 0.1 0
4.0' - 5.0' Sand, Medium 0250mm 60 0.32 0.3 6
4.0' - 5.0' Sand, Fine O.I06nun 140 1.11 0.97 13
4.0'·5.0' Sand, Very Fine oms nun 200 3.14 3.33 6
4.0' - 5.0' doy <O.OO39mm NA 16.4 17.4 6
4.0' - 5.0' silt 0.0039 - 0.0625 mm NA 78.5 76.7 2
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2001 SEDIMENT CHEMISTRY QA/QC SUMMARY

1.0 INTRODUCTION

This Quality AssuranceJQuality Control (QAJOC) Summary Report presents the evaluation of

analytical data for sediment samples collected between April 25, 2001 and May 6, 2001 in

associatk>n with the BP Exploration (Alaska), Inc. (BPXA) 2001 Liberty Development program.
Subsurface sediment data were collected at eleven (11) locations and surface sediment data were

collected at four (4) locations.

Non-conformance of data is identified, discussed, and qualified in this report.

The results of the ONQC data associated with the analysis of the following parameters are

summarized in this report:

• Total Solids, EPA Method El60.3 (Modified).

• Total Volatile Solids. EPA Method E160.4 (Modified).

• Total Organic Carbon (TOC), ASTM Method 4129-82 (Modified).

• Total Sulfides, U.S. Environmental Protection Agency (EPA) Method SW9030 (Modified).

• Ammonia, Method Plumb 1981

• Total Metals by inductively coupled plasma (Iep) optical emission spectroscopy, EPA Method

SW6010B and ICP mass spectroscopy (ICPMS), EPA Method SW6020.

• Total Mercury by cold vapor atomic absorption (CVM), EPA Methods SW7470A and

SW7471A

• Volatile Organic Compounds (VOCS); 1,2,Dichlorobenzene, 1,3-Dichlorobenzene, and 1,4

Dichlorobenzene, by gas chromatography/mass spectroscopy, U.S. Environmental Protection

Agency (EPA) Methods SW5035 and SW8260B.

• Polynuclear aromatic hydrocarbons (PAHs) by gas chromatography/mass spectrOSCOpy using

single ion monitoring (SIM) mode, EPA Method SW8270C SIM.

• Semivolatile Organic Compounds (SVOCS) by gas chromatography/mass spectroscopy using

full scan, large volume injection (LVI) mode, EPA Method SW827OC.

• Organochlorine Pesticides by gas chromatography, EPA Method SW8081A.

• Polychlorinated Biphenyls (PCBs) by gas chromatography, EPA Method SW8082.

Chemistry samples were collected April 28, 2001 through May 5, 2001. Columbia Analytical

Services, Inc. (CAS) performed the analyses, at their Kelso, Washington laboratory.

A summary of samples submitted for analysis is provided in Table 1.

July 2001 &5 BP Exploration (Alaska), Inc.
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Sediment 8am es
Field Ou 8 its
Field Laterals
Fiekl Blanks
E . ent Blanks
MSlMSDs 5 4 5 1 1 1 1

.,
•

Samples were analyzed in accordance with EPA Test Methods for Evaluating Sofk! Waste
PhysicaJlChemical Methods, SW-846. Third Edition (USEPA, 1999b); EPA Methods for Chemical
Analysis for Water find Wastes (USEPA, 1983b); Annual Book ofAmerican Society for Testing
and Materials (ASTM) Standards. Water, Volume 11.01 (ASTM 1993) and. Procedures for
Handling and Chemical Analysis of Sediment and Water Samples (1981) Plumb. R. H. t Jr.

The laboratory was required to provide a hard copy deliverable including method and project

specific QC and a digital deliverable in an Excel flat file format. Sample results were repbrted to

the laboratory method detection limit (MDL). in order to meet project specifIC detection levels.

Standard laboratory flagging was included in the deliverables. Data reviewer flags are preceded

with aV. The lists of standard laboratory qualifiers are included in this report as Attachment 1.

The data review focuses on criteria for the following QAlQC parameters and their overall effect on

the data:

•
•

Sample handling (chain-of-c~stody);

Holding time compliance;

• Field QAJQC (equipment rinse blanks, field blanks, field duplicates);

• Calibration verification and laboratory control samples;

• Method reporting limits;

• Method blanks;

• Surrogates;

• Analytical methods;

• Precision and accuracy; and

• Completeness.

July 2001
E-6
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2.0 SAMPLE HANDLING (CHAIN.QF-CUSTODYj

URS Radian field personnel shipped all samples via Alaska Airlines Goldstreak to Portland. OR.

The samples were delivered by courier to the CAS laboratory in Kelso. Washington.

Hard copy Chain of Custody (CDC) forms were utilized for the entirety of the project. Cooler

receipt forms. documenting sample condition and temperature. were completed at upon receipt at

the laboratory.

Final sample login information, COC(s) and cooler receipt forms were faxed to the URS Radian.

Anchorage. Alaska office by CAS.

Chain-of-custody (COC), cooler receipt forms and laboratory case narratives were provided in the

final reports and were reviewed to determine if any sample handling procedures possibly affected

the integrity of the samples and the quality of the resulting data.

All of sample containers were received at CAS intact and within the required 4° ± 2° C

temperature range. Temperatures are documented on the individual cooler receipt forms.

All of the COCs were signed and dated as relinquished by the field personnel and as received by

the laboratory. In two (2) sample shipments, requested analyses were omitted on the COC(s).

The omitted analyses were confirmed by CAS with the URS Project Chemist prior 10 sample

preparation and analysis. The cooler containing the first sets of equipment and field blanks

submitted, was documented by the laboratory with no custody seals present. The field personnel

confirmed that custody seals were placed on all coolers. The custody seals may have been taped

over and not identified upon receipt by the laboratory, in this instance. The discrepancieslno~

conformities documented do oot affect the integrity of tlle samples, or the quality of the resulting

data.

3.0 HOLDING TIME COMPLIANCE

All samples were extracted and/or analyzed within the recommended hold time for the analytical

procedures utilized for this project.

4.0 FIELD QA/QC

Field QNQC protocol is designed to monitor possible contamination during collection and

transport and the accuracy and precision of Ihe samples collected in the field.

For tllis project, field blanks, equipment blanks and field duplicates were submitted for analysis.

Collection and analysis of field duplicates allows for a measurement of precision that takes into

account variables such as field sampling and laboratory analysis techniques.

4.1 Field Blanks

Field blanks, associated with the collection of the sediment samples. were taken and submitted to

the Jaboratory for analysis. Purchased water was opened at the core sampling location.

transferred 10 a laboratory-supplied container and submitted for analysis. Field blanks were

July 2001 E-7
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submitted for total metals and PAH analysis. Refer to Table 1 for the number of field blanks and
analyses requested.

A summary of field blank results, above the method reporting limit (MRL), is provided in Table 2.

Barium, calcium, chromium and manganese were detected above the MRL in all five field blanks

submiUed. Iron was detected in two and lead in one of the field blanks. The results indicate

possible low level contamination present in the purchased water and/or the water sample

containers. The field blank results are significantly lower than the metal levels reported in the

submitted sediment samples and should not affect data quality.

4.2 Equipment Rinse Blanks

Equipment blanks. associated with the collection of the sediment samples. were taken and

submitted to the laboratory for analyses. Purchased water was used _as a final rinse of sampling

equipment, transferred to a laboratory·supplied container and submitted for analysis. Equipment

blanks were submitted for total metals and PAH analysis. Refer to Table 1 for the number of

equipment blanks and analyses requested.

A summary of equipment blank results, above the method rej:X)l1ing limit (MRL), is provided in

Table 3. Barium, calcium, chromium and manganese were detected above the MRL in all fIVe

equipment blanks submitted, attributable in part to the low level contamination also present in the
field blanks (Section 4.2).

Antimony, copper, iron, lead and nickel were also detected in some, but not all, of the submitted

equipment blanks. Additionally, naphthalene and 2-methylnaphthalene were reported above the

MRL in three of the five equipment blanks. All of the equipment blank results are significantly

lower than the levels reported in the submitted sediment samples and should not affect data
quality.

4.3 Field Duplicates (Splits)

Fieid duplicates were collected for the sediment samples and submitted to the laboratory blind for

analyses. The field duplicates were separate samples, collected from the same core and

submitted for analysis. Refer to Table 1 for the specific number offield duplicates and/or analyses
requested.

Field duplicate data are summarized in the tables included as Attachment 2.

Field duplicates compared satisfactorily to their corresponding samples for this project.

Guidelines recommended by the Army Corps of Engineers indicate a disagreement exists if there

is a two times difference in the resuhs reported, and a major disagreement exists if a three times

difference exists.

The summary tables included as Attachment 2 include a Relative Percent Difference (RPD)

precision calculation for the original sample and field duplicate results. A RPD greater than 66.7

equates to greater than two times disagreement and greater than 100 equates to greater than

three times disagreement.
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Table 2

Field Blank Summary

U01-LIB01-FB1 0413012001 60108 Calcium, Total 123 50 ugll
U01-L1BO l-FB1 0413012001 6020 Chromium, Total 0.52 0.2 ug/L
U01-L1BO l-FB1 04130I2OO1 60108 Iron, Total 49.4 20 ugIL
U01-LIB01-FBl 0413012OO1 6020 Manganese, Total 0.14 0.05 ugll
UOl-L1B01-FB2 0510112001 6020 BarillTl, Total 0.205 0.02 ugIL
UOl-L1B01-FB2 05/0112001 60108 Calcium, Total 140 50 ugIL
U01-LIB01-FB2 05/0112001 6020 Chrorni.Jrn, Total 0.5 0.2 uall
U01-LiB01-FB2 05/0112001 60108 Iron. Total 39.3 20 ugll
U01-LIB01-FB2 05/0112001 6020 Manganese, Total 0.14 0.05 ugll
U01-LfB01-FB3 0510212001 6020 Baril.m. Tolal 0.17 0.02 ugll
UOl-LIB01-FB3 05/0212001 6010B Calcium, Total 105 50 ugll
U01-L1B01-FB3 0510212001 6020 ClYomium. Total 0.5 0.2 ugll
U01-L1B01-FB3 0510212001 6020 Lead. Total 0.04 0.02 ugll
U01'LIBOHB3 0510212001 6020 Manganese, Total 0.09 0.05 ugll

.U01-L1B01-FB4 0510312001 6020 Barium, Total 0.18 0.02 ugll
U01-L1B01-FB4 05103I2OO1 60108 CabOOl, Total 103 50 ugIL
U01-L1B01-FB4 0510312001 6020 Chrcmium, Total 0.5 0.2 uall
U01-LIB01-FB4 0510312001 6020 Manganese, Total 0.1 0.05 ugIL
U01-LIB01-FBS 05/0612001 6020 Barium, Total 0.303 0.D2 uoll
U01-LfB01-FBS 05106I2OO1 60108 CaIciLm. Tolaf 175 50 ugll
UOl-LIB01-FBS 05/0612001 6020 Chromium, Total 0.59 0.2 ugIL
U01-L1B01-FBS 05106I2OO1 6020 Manganese., Total 0.28 0.05 ugll

July 2001 E-9 BP Exploration (Alaska), Inc.
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Table 3

Equipment Blank Summary
- , ::jjacaJ

" 't(iIll-:, - -, -~\!

UOHIBOHBl 04129101 6020 Barium. Total 0,36 0.02 uglL
U01-L1B01-EBl 04/29101 6010B CalcllXTl, Tclal 266 50 ugIL
U01-LIB01-EBl 04129101 6020 Chromium, Total 0.77 0.2 ugiL
UOHJB01-EBl 04129101 6020 Copper, Total 3.66 0.1 ugIL
U01-LIB01-EBl 04129/01 60108 Iron, Tolal 176 20 ugIL
U01-LIB01-EBl 04129101 6020 Manganese; Total 1.82 0.05 uglL
U01-L1B01-EBl 04129101 6020 Nickel. Total 0.31

,
0.2 uglL

U01-L1B01-EB1 04129101 8270CSIM Naphthalene 0.024 0.02 ugIL
U01-L1B01-EBl 04129101 8270CSIM 2-Methylnaphthalene 0.031 0.02 ugIL

U01-UB01-EB2 04130101 6020 Barium, Total 0.227 0.02 ugIL
U01-L1B01-EB2 04I30I01 6010B Calcitrn, Tatal 195 50 ugIL
U01-L1B01-EB2 04130101 6020 Chromium. Total 0.56 0.2 ugiL
U01-LiB01-EB2 04/30101 6020 Copper, Too; 0.38 0.1 ugIL
U01-L1B01-EB2 04130101 6010B Iron, Total 68.5 20 ugIL
UOHIB01-EB2 04/30101 6020 Manganese, Total 0.71 0.05 uo/L
U01·UB01-EB2 04130101 6020 N'tckel, Total 0.27 0.2 uglL

UOHIB01-EB3 05102101 6020 Barium, Total 0.28 0.02 uoIL
U01-L1B01-EB3 05102101 60100 Calcium. Total 200 50 ugIL
U01-L1B01-EB3 05102101 6020 CtTomiun. Total 0.6 0.2 uglL
U01-UB01-EB3 05102101 60108 Iron, Total 43.1 20 uglL
U01-LiB01-EB3 05102101 6020 Manganese, Totar 0.9 0.05 ugIL
U01-UB01-EB3 05102101 8270C SIM Naphthalene 0.027 0.02 uglL
U01-LIB01-EB3 05102101 8270CSIM 2-Methylnaphthalene 0.027 0.02 ugIL
U01-LIB01-EB4 05102!01 6020 Barium, Total 0.51 0.02 ug/L
UOHJB01-EB4 05102101 6010B Calcium, Talal 179 50 ugiL
U01-UB01-EB4 05102101 6020 Chromium, Total 0.5 0.2 ugiL
U01-LIB01-EB4 05102101 6020 Copper. Total 0.4 0.2 ugiL
U01-LIB01-EB4 05102101 60108 Iron, Total 97.3 20 uoIL
U01-LiB01-EB4 05102101 6020 Lead, Talal 0.05 0.02 uoiL
U01-UB01-EB4 05102101 6020 Manganese. Total 1.07 0.05 ug/L
U01-LIB01-EB4 05102101 6020 Nickel, Total 0.3 0.2 ug/L

U01-L1B01-EB5 05105101 6020 Antimony, Total 0.025 0.02 ug/L
U01-LIB01-EB5 05/05101 6020 Baritlll, Total 0.215 0.02 uglL
UO1-LlBO1-EBS 05105101 60108 Calcium, Tetal 123 50 uglL
U01-LiB01-EB5 05/05101 6020 Chromium, Total 0.48 0.2 uglL
LJ01~L1B01"EB5 05/05101 6020 rvtanganese, Total 0.14 0.05 uglL
U01-LIB01-EB5 05/05101 6020 Nickel, Total 0.23 0.2 uglL
U01-LIB01-EB5 05105101 8270CSIM Naphthalene 0.021 0.019 uglL

"
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All of the field duplicate had resurts with less than a difference of two, except for the following:

• Samples U01-L1B01-AT02CI-AT02CS, the Total Organic Carbon (TOC) results differed by a

factor of 2.3. The difference is likely attributable to sample non-homogeneity, and should not

impact the data quality.

4.3 Field Laterals

Field laterals were collected for the sediment samples and submitted to the laboratory blind for

analyses. The lateral samples were collected from an independent core, from a soil.boring located

approximately five feet from the original boring. Refer to Table 1 for the specific number of field
laterals and/or analyses requested.

Field lateral data are summarized in the tables included as Attachment 3.

several of the f~d lateral samples had analyte results with a difference greater than two. The
disparity is attributable to changes in the lithology, to the heterogeneous nature of the matrix and
to sampling from a separate core. The differences in the field lateral results do not impact data
quality,

All of the field lateral had results with less than a difference of three, except for the following:

• Four of the five results for SUlfide by method SW9030M differed by more than a factor of
three. The difference is likely attributable to sample non-homogeneity and/or the readivity of

sulfide. and should not impact the data quality.

5.0 LABORATORY QA/QC

5.1 Calibration Verification

Initial and continuing calibration verification standards are analyzed to monitor laboratory
instrument performance prior to, during and concluding sample anal~is. The laboratory SOPs
must specify these ranges of standards in accordance with the associated EPA method used for
the analysis. The laboratory is required to report any discrepancies and the effect on project
samples. The laboratory reported no calibration verifICation discrepancies.

5.2 laboratory Control Samples

Laboratory Control Samples and Laboratory Control Sample Duplicates (LCS/LCSD) are prepared
in the laboratory by spiking a clean matrix (e.g. DI water, Ottawa sand) with a known concentration

of target analyte. These samples are processed with a batch of 20 or less field samples.
LCS/LCSD samples are calculated for accuracy, by percent recovery (%R), and precision, by

relative percent difference (RPD). LCSlLCSD %R and RPD are evaluated against laboratory

specified acceptance ranges to monitor if the analytical method was in control.

Cases Where the LCS and/or LCSD were outside of the specified acceptance ranges are
documenled·below:

July 2001 E-1I BP Exploration (Alaska), Inc.
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• For CAS report K2103224, the LCS recovery of Bis(2-ethylhexyl)phthalate was above the

specmed acceptance range. The associated sample results were Non-Detect (ND) above the

Method Reporting Limit (MRL), no vaUdator flag was applied. The expected bias was high and

the sample results were NO, therefore, the data quality should not be impacted. According to

the CAS case narrative, the samples were re·extracted and analyzed. The re-analyses

confirmed the original results, therefore, only the original results were reported.

• For CAS report K2103224, the LCS recovery of Benzoic acid was below the specified

acceptance range. The benzoic acid results in the associated samples are Qualified with a

-VLl" flag. The flag is added by the reviewer to indicate the results may be biased low based

on the LCS recovery. According to the CAS case narrative, the samples were re-extracted

and analyzed. The re-analyses confinned the original results, therefore, only the original

results were reported.

• For CAS report K2103262, the percent recoveries and RPD's in the LCSD, for the majority of

the PAH analytes by method 8270C SIM. were above the specified acceptance range. The

associated samples were the final set of equipment and field blanks submitted. The sample

results were Non-Detect (ND) above the Method Reporting limit (MRL), no validator flag was

applied. The expected bias was high and the sample results were ND, therefore, the data

quality should not be impacted.

5.3 Matrix 'Spike/MatriX Spike Duplicate Samples

Matrix Spike and Matrix Spike Duplicate (MS/MSD) samples are prepared in the laboratory by

spiking an aliquot of the submitted field sample with a known concentration of target analyte.

These samples are processed with a batch of 20 or less field samples. MS/MSD samples are

calculated for accuracy, by percent recovery (%R), and precision, by relative percent difference

(RPD). MS/MSD %R and RPD are evaluated against laboratory specmed acceptance ranges to

monitor the accuracy and precision of the analytical method for the submitted matrix.

URS Radian personnel identified MSIMSD analyses on specified field samples, on the submitted

COCo Refer to Table 1 for the specific number of MS/MSDs and/or analyses reported for the

project.

MS/MSD data are summarized in the tables included as Attachment 4. Cases where the MS

and/or MSD were outside of the specified acceptance ranges are documented below:

• For CAS report K2103054, the percent recovery (%R) of Iron in the MS of sample U01·L1B01

AT01C was below the specified acceptance range. The spike concentration for the analyte

was less than four times (<4x) that present in the sample. No validator flag was apprted. High

levels of target analyte contamination in the parent sample interfere with accurate %R

calculation; therefore, the data quality should not be impacted.

• For CAS report K2103140. the percent recoveJY (%R) of Iron (Fe) in the MS of sample U01

LlB01-AT03DB was below the specified acceptance range. The spike concentration for the

analyte was less than four times (<4x) that present in the sample. No validator flag was

1

•
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applied. High levels of target analyte contamination in the parent sample interfere with

accurate %R calculation; therefore. the data Quality should not be impacted.

• The MS %R of Antimony (Sb) U01-UB01-AT030B was below the specified acceptance range.

The low recovery of Sb is attributable to sorption of the metal to particulates in the sediment.

The method SW3050B digestion procedure is not rigorous enough to bring all of the Sb back

into solution. The associated sample analytes are qualified with a "VML" flag. The flag is

added by the reviewer to indicate the results may be biased low based on the MS recoveries.

• For CAS report K2103207, the percent recovery (%R) of Iron (Fe) and Manganese (Mn) in the

MS of sample U01-L1B01-BT04B was below the specified acceptance range. The spike

concentration for the analyte was less than four times «4x) that present- in the sampfe. No

validator flag was applied. High levels of target analyte contamination.in the parent sample

interfere with accurate %R calculation; therefore, the data Quality should not be impacted.

• The MS %R of Antimooy (Sb) UOI-L1BOI-BT04B was below the specified acceptance range.

The low recovery of Sb is attributable to sorption of the metal to particulates in the sediment.

The method SW30SOB digestion procedure is not rigorous enough to bring all of the Sb back

into solution. The associated sample analytes are qualified with a ~VML· flag. The flag is

added by the reviewer to indicate the results may be biased low based on the MS recoveries.

• For CAS report K2103226. the percent recovery (%R) of Iron (Fe) in the MS of sample U01

L1B01-CT01A was below the specified acceptance range. The spike concentration for the

anatyte was less than four times (<4x) that present in the sample. No validator flag was

applied. High levels of target analyte contamination in the parent sample interfere with

accurate '¥oR calculation; therefore, the data Quality should not be impacted.

• The MS %R of Antimony (Sb) UOI-LIB01-eTOIA was below the specified acceptance range.

The roR of Sb in the LCS was also low (36%), however. within laboratory specifleCllimits. The

IQW recovery of Sb is attributable to sorption of the metal to particulates in the sediment. The

method SW30SOB digestion procedure is not rigorous enough to bring all of the Sb back into

solution. The associated sample analytes are qualified with a "VML" flag. The flag is added

by the reviewer to indicate the results may be biased low based on the MS recoveries.

9.1 Laboratory Duplicate Samples

laboratory duplicates are repeated. independent detenninations of the same sample, by the same

analyst, at essentially the same time. and under the same conditions. The sample is split In the

laboratory and each fraction is carried through all stages of sample preparation and analysis.

Duplicate analyses measure the precision of each analytical method. Laboratory duplicate

analyses are pe:rfonned for 10 percent of samples analyzed, or at least one per day, for analytical

methods not requiring MSIMSD. laboratory duplicates were reported for the following analyses;

ammonia. sulfide. total metals (SW6010BISW6020). total organic carbon (TOC), total solids and

total volatile solids. All laboratory duplicate results were within an agreement factor of two.

Labt:x'atory duplicate data are summarized in the tables included as Attachment 4. Cases where

the duplicates were outside of the laboratory specified acceptance ranges are documented below:

Jliy2001
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• For CAS report K2103054, the relative percent difference (RPD) for Barium (Ba) in the

duplicate of sample U01~L1B01-AT01Cwas above the specified acceptance limit. The

difference is attributable to the heterogeneous nature of the sample matrix. No validator flag

was applied. The data quality should not be impacted.

• The RPD for total volatile solids in the duplicate of sample U01-UB01-AT01 CS was above the

specified acceptance limit. The difference is attributable to the heterogeneous nature of the

sample matrix. No validatorflag was applied. The data quality should not be impacted.

• For CAS report K2103207, the relative percent difference (RPD) for sulfide in the duplicate of

sample UOI-L1B01-BT04B was above the specified acceptance limit. The difference is

attributable to the heterogeneous nature of the sample matrix.. No validator flag was applied.

The data quarrty should not be impacted.

• For CAS report K2103226, the relative percent difference (RPD) for ammonia in the duplicate

of sample U01·L1B01-CT01A-was above the- specified acceptance limit. The difference is

atbibutabfe to the heterogeneous nature of the sample matrix. No validator flag was applied.

The data quality should not be impacted.

• The RPD for totalmercury in the duplicate of sample U01-L1B01-GT01A was above the

specified acceptance limit. The results for bot the original and duplicate sample were near the

MRL (0.02 mglKg), attributing to the increased variability. No validator flag was applied. The

data quality should not be impacted.

6.0 METHOD REPORTING UMITS

Method Reporting limits (MRLs) were determined by multiplying the method detection limit by a

factor of generally three to five. For this project, methods were selected that could provide project

specific detection limits. Results are reported down to the laboratory MDL. MRLs were adjusted

by the laboratory for sample weighVvolume, percent solids, dilutions, matrix interference; etc.

Reported results, which are greater than the MDL but Jess than the MRL were flagged by the

laboratory as applicable and should be considered estimates.

7.0 METHOD BLANKS

Method blanks are clean matrices, extracted and analyzed concurrent with a batch of 20 or less

sampJes for each of the analytical procedures performed for this project. These samples are

prepared in the laboratory in conjunction with project samples to monitor for contamination during

the analytical procedure performed in the laboratory. A measured result above the MRl in a

method blank would indicate a laboratory method control problem that could affect data Quality.

For this project, method blanks were tested at the reqUired frequency. Method blanks reported for

the project did not contain target analyte results above the laboratory MRL.

July 2001
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8.0 SURROGATES

Surrogates are specified for organic chromatographic analytical procedures. Surrogates
are compounds similar to those tested that are added to each sample tested before the extraction

step of the procedure. Subsequent measurements of surrogate compounds indicate overall
method performance for each sample. Organic methods SW8081A, SW8082, SW8260B.
SWB270C and SW8270C 81M utilize this technique. Samples diluted (usually by a factor of five or

more prior to analysis); due to high analyte concentration or matrix interference. result in reduced

surrogate concentration. The accuracy of surrogates measured at these levels is impacted and

should not necessarily be compared to limit ranges developed for the method

Cases where the surrogate recoveries were outside of the specified acceptance ranges are
documented below:

• For CAS report K2103224, one of the method 8270C surrogates, Terphenyl-d14, in the LCS,

MS and in samples U01-L1B01-AS01, -AS02, -AS03, -AS04, had reported recoveries above

the laboratory specified acceptance range. According to the CAS case narrative, the anomaty

was traced to a concentrated surrogate spike solution. The samples were re-extracted and

analyzed for confirmation. The surrogate recoveries in the re-analyses were within limits and

the results confirmed the-initial results. The initial results only were reported. The associated

sample results were Non-Detect (ND) or estimated values between the MOL and MRL (J). No

validator flags were applied. The expected bias was high and the sample results were NO

above the MRL. therefore, the data quality should not be impacted.

9.0 ANALYTICAL METHODS

The following subsections summarize the analytical methods utilized for the project.·.

,

9,1 Subsurface Sediments

Subsurface sediment samples were analyzed by the laboratory utilizing the following

methods:

•

..
·.

,.

,

• Total Solids by EPA Method E160.3 (Modified).

• Total Volatile Solids by EPA Method E160.4 (Modified).

• Total Organic Carbon (TOC), by ASTM Method 4129-82 (Modified).

• Totat Sulfides by EPA Method SW9030 (Modif..d).

• Ammonia by Method Plumb 1981

• Total Metals by EPA Method SW6010B and EPA Method SW6020.

• Total Mercury by EPA Methods SW7470A and SW7471A.

• Polynuclear aromatic hydrocarbons (PAHs) by EPA Method SW8270C 81M.

QAlQC criteria were met for the listed methods, except as noted in the previous sections.

July 2001 E-IS BP Exploration (Alaska). Inc.
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Sulface Sediments

Surface sediment samples were analyzed by the laboratory utilizing all of the methods

listed for subsurface sediments (except PAH by 8270C 81M) and the following methods:

• Volatile Organic Compounds (YOCs) by EP) Methods SW5035 and SW8260B.

• Semivolatile Organic Compounds (SVOCs) by EPA Method SW8270C.

• Organochlorine Pesticides EPA Method Swa081A.

• Polychlorinated Biphenyls (PCBs) by EPA Method SWBOB2.

QNQC criteria were met for the listed methods, except as noted in the previous sections.

10.0 ACCURACY AND PRECISION

Accuracy criteria monitor agreement of measured results with Mtrue values· as determined by the

analytical spike recovery project samples. AcaJracy was measured for this project by the analysis

of lCS/LCSD (see Section 5.2), and MS/MSD (see Section 5.3) analyses. Accuracy

mea~urements that were outside of the laboratory specified ranges are qualified appropriately.

Precision criteria monitor analytical reproducibility. Precision was measured by the analysis of

sample duplicates (field and laboratory), MS duplicates (MSD), andlor lCS duplicates (lCSD).

Precision measurements that were above the laboratory specified limit are qualified appropriately_

11.0 COMPLETENESS

The percentage of valid results is reported as completeness. Completeness is calculated after the

QC data have been evaluated and the results applied to the measurement data. In addition to

results identified as being outside of the QC limits established for a method, broken or spilled

samples, or samples that could not be analyzed for any other reason, are included in the

assessment of completeness. Only sample results totally rejected are considered invalid for the

calculation of completeness. There were no rejected sample results for the project. The

completeness goals for the project were met.

12.0 REFERENCES

USEPA,1986. Test Methods for Evaluating Solid Waste, SW~B46, Third Edition.
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Attachment 1

Standard Laboratory Data Qualifiers

•

•
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Metals
Metals
Metals
Metals
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The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.
The analyte was fOlmd in the associated method blank at a level that is
significant relative to the sample result.

The result is an estimate amount because the value exceeded the instrument
calibration range.

The result is an estimated concentration that is less than the MRL but
greater than or equal to the MOL
The compound was analyzed for, but was not detected (''Non-detect'') at or
abOve the MRUMDL.

1be MRIJMDL has been elevated due 10 a matrix interference.
See case narrative.

The control limit criteria is not a Iicable. See case narrative.
The result is an estimated concentration that is Jess than the MRL but
greater than or equal to the MOL.

1be reported value is estimated because ofthe presence ofmatrix
interference.

The d licate injection precision was not met.
The Matrix Spike sample Te(:overy is not within control limits. See case
narrative.

The reported value was determined by the Method of Standard Additions
(MSA).
The compound was analyzed for, but was not detected ("Non-detect~)at or
above the MRUMDL

The post-digestion spike for furnace AA analysis is out of control limits,
while sample absorbance is less than 50"10 of spike absorbance.

The MRUMDL has been elevated due 10 a matrix interference.

See case narrative.
The du Hcate analysis is not within control limits. See case narrative.

The correlation coefficient for the MSA is less than 0.995.

JIiy 2001
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Standard Laboratory Data Qualifiers (continued)

Omanic • The result is an outlier. See case naiTative.
em:anic # The control limit criteria is not aooTicable. See case narrative.
Organic A A tentatively identified compound,. a suspected a1dol-condensation producL

Organic B The analyte was fOWld in tile associated method blank at a level that is
significant relative to the sample result.

O<gmJic C The analyte was qualitatively confinned using GOMS techniques, pattern
recognition, or by comparing to historical data.

Organic 0 The reputed result is from a dilution.
Organic E The result is an estimate amount because the value exceeded the instrument

calibration range.
Organic J The result is an estimated concentration that is less than the MRL but

greater than or equal to the MOL.
Organic N The result is presumptive. The analyte was tentatively identified, but a

confirmation analysis was not performed.
Organic p The GC or HPLC confinnation criteria was exceeded. The relative percent

difference is greater than 400!o between the two analytical results (25% for
eLf Pesticides).

O<gmJic U The compound was analyzed for, but was not detected C'Non-detect'') at or
above the MRllMDL.

Organic i The:MRIJMDL bas been elevated due to a chromatographic interference.
OIJ!:anic X See case narrative.

PHC Specific F The chromatographic fmgerprint ofthe sample matches the elution pattern
ofthe calibration standard.

PHC Specific L The chromatographic fingerprint ofthe sample resembles a petroleum
product, but the elution pattern indicates the presence of a greater amount 0

lighter molecular weight constituents than the calibration standard.

PHC Specific H The chromatographic fingerprint ofthe sample resembles a petroleum
product, but the elution pattern indiCates the presence ofa greater amount ()
heavier molecular weight constituents than the calibration standard.

PHC Specific 0 The chromatographic fingerprint ofthe sample resembles an oil, but does
not match the calibrationstandard.

PHC Specific y The chromatographic fingerprint of the sample resembles a petroleum
product eluting in approximately the correct carbon range, but the elution
pattern does not match the calibration standard.

PHC Specific Z The chromatographic fingerprint does not resemble a petroleum product.

JlJy 2001 E-18 BP Exploralion (Alaska), Inc.
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Attachment 2

Field Duplicate Data
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UOI-L1BOI-AT02A UOl-LIBOI-AT02AS 04/28/01 Sediment J60AM Solids Total Volatile
UOI-LiB01-AT02A UOl-LIBOI-AT02AS 04/28/01 Sediment PLUMB NH3S1 Ammonia as Nitro~n
U01-UBOI-AT02A UOI-LfB01-AT02AS 04128/0J :Sediment ASTM D4129-82M Carbon, Total Or~anic (l OC)
UOI-UB01-AT02A U01-LlBOl·AT02AS 04/28/01 Sediment 9030M Sulfide
UOI-L1BOI-AT02A UOl-LlB01-AT02AS 04/28/01 Sediment 8270CSIM Na hthaJene
UOJ-LIBOI-AT02A U01-L1BOI-AT02AS 04128/01 Sediment 8270C 81M 2-Methvlnanhthalene
UOI-UBOI-AT02A UOI-UB01-AT02AS 04128/01 Sediment 8270C SIM Acena hth lene
UOI-L1BOl-AT02A UOI-L1BOI-AT02AS 04128/01 Sediment 8270C 81M Accna hthene
UO\-LlBOI-AT02A U01-L1BOI-AT02AS 04/28/01 Sediment 82?OC 81M Dibenzofuran
UOI-LIB01·AT02A UOI-L1B01-AT02AS 04/28/01 Sediment 82?OC 81M Fluorene
VOI-UBOI-AT02A UOI-LIBOI-AT02AS 04/28/01 Sediment 82?OC 81M Phenanthrene
UOI-L1BOI-AT02A UOI-L1B01-AT02A8 04/28/01 Sediment 8270C8lM Anthracene
UOI-UBOl-AT02A UOI-LlBOI-AT02AS 04/28/01 Sediment 82?OC 81M Fluoranthene
UOI-LIBOI-AT02A UOI-LIB01-AT02AS 04128/01 Sediment 82?OC 81M P ne
VOI·L1B01-AT02A UOl-LIB01-AT02AS 04/28/01 Sediment 8270C 81M Benz(a anthracene
VOI-UBOI-AT02A U01-LIBOI-AT02AS 04128/01 Sediment 8270C 81M Chrvsene
VOI-LIBOI-AT02A UOI-LlBOI-AT02A8 04128/01 Sediment 8270C 81M Benzo b fluoranthene
UOl·LIBOI-AT02A UOl·LIB01-AT02AS 04/28/01 Sediment 8270C SIM Benzo k fluoranthenc
V01-LIB01-AT02A UOI-LiBOl-AT02AS 04128/01 Sediment 8270C 81M Benzo a rene
VOl-UBOl-AT02A VOl-L1BOI-AT02A8 04128/01 Sediment 8270C 81M Indeno 1,2,J-cd)pyrene
UOl-LIBOl-AT02A UOI-L1B01-AT02A8 04/28/01 Sediment 8270C 81M Dibenz a,h anthracene
UOI-LIBOI-AT02A UOI·LIB01-AT02AS 04/28/01 Sediment 8270C 81M Benzo(2,h,i)pervlene
UOI·LlBOI-AT02A VOI-L1BOl·AT02AS 04/28/01 Sediment 6020 AntimonY, Total
UOI-L1BOI-AT02A VOI-UB01-AT02A8 04128/01 Sediment 6020 Arsenic, Total
U01-LIBOI-AT02A UOl·L1BOI-AT02AS 04/28/01 Sediment 6020 Barium, Total
U01·L1B01-AT02A VOl-LiB01-AT02AS 04128/01 Sediment 6020 Cadmium, Total
U01-L1BOI-AT02A UOl-LIBOI-AT02AS 04/28/01 Sediment 6010B Calcium, Total
V01-UB01-AT02A VOl-LIBOl-AT02AS 04/28/01 Sediment 6020 Chromium, Total
V01-UBOI-AT02A UOI-LlBOI-AT02A8 04128/01 Sediment 6020 Copper, Toeal
UOI-LiBOl-AT02A UOJ-LlBOI-AT02AS 04128/01 Sediment 6010B Iron, Total
UOl-UBOI-AT02A UOl-LIBOI-AT02AS 04128/01 Sediment 6020 Lead, Total
U01-UBOI-AT02A UOl-LIBOI-AT02AS 04128/01 Sediment 6010B Man anese, Total
U01-LlBOI-AT02A UOI-LIB01·AT02AS 04128/01 Sediment 7471A Mercury, Total
U01-LIBOI-AT02A VOI-UB01-AT02AS 04128/01 Sediment 6020 Nickel, Total
VOI-LIBOI-AT02A UOI-L!BOI-AT02AS 04/28/01 Sediment 6020 Silver Total
UOI-LIBOt-AT02A UOI-L!B01-AT02AS 04/28/01 ;:.smmen 6020 Zinc, Total
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Field Duplicate Results

UOI-L1BOI-AT02B UOI-L1BOI-AT02BS
UOl·LIBO}-AT02B UOl·LlBOl·AT02BS
UOI-L1BOI·AT02B UOI-L1BOI-AT02BS
UOl-LlBOl-AT02B UOl·L1BOI-ATQ2BS
UOl·LIBOl-AT02B UOI-L1BOI-AT02BS
U01-LiBOt-AT028 UOI-L1BOI-AT02BS
UOl-LlBOl-AT02B UOl-L1BOI-AT02BS
UOI-LlBOI-AT028 UOI-LlBOI-AT02BS
UOI-LIBOI-AT02B UOl·LIBOl-AT02Bg
UOI-L1BOI-AT02B UOl-LIBOl-AT02BS
UOI-L1BO!·AT02B UOl-LlBOI-AT02BS
UOI-LIBOI-AT02B UOI-L1BOI-AT02BS
UOI-L1BOI_AT02B UOI-L1BOI-AT02BS
VOI-UBOI-ATOl8 UOI-L1BOl·AT02BS
UOl-L1BOI-AT028 UOl~LIB01-AT02BS

UOI-L1BOI-AT02B UOl-L1BOI-AT02BS
UOI-LlBOl-AT02B UOl·LlBOl-AT02Bg
UOI-L1B01-AT02B UOt-L1BOI-AT02BS
UOl·LlBO]-AT02B UOI·L1B01-AT02BS
UOl-LlBOl-AT02B UOl-LlBOI-AT02BS
U01-L1BOI-AT02B UOl·LIBOI-AT02BS
UOI-L1BOI-AT02B UOI·L1BOI·AT02BS
UOl·LlBOl·AT02B U01·LIBOl·AT02BS
UOI-L1BOI-AT02B UOI-L1BOI-AT02BS
UOI-L1BOI-AT02B UOI-LlBOI-AT02BS
UOl-LIB01-AT02B UOI-LIBOI-AT02BS
UOI-LIB01-AT02B UOl-LlBOt-AT02BS
UOI-LIBOI-AT02B UOl-LIBOl-AT02BS
UOl-LIBOI-AT02B UOI-LIBOI-AT02BS
UOl-LIBOl-AT028 UOl-LIBOl·AT02BS
UOl-LIBOl-AT02B U01-LIBOI-AT02BS
UOl·LIBOl·AT02B U01-LlBOI-AT02BS
UOl·Ll801-AT02B UOI·LlBOI-AT02B8
UOI-L1BOI-AT02B UOI-LlBOI-AT02B8
UOI-L1BOI-AT02B UOI-L1BOl·AT02BS
UOl-LlBOI-AT02B UOl-LlBOl-AT02BS
UOI-L1BOI-AT02B UOI-LlBOI-AT02BS

04/28/01
04/28/01
04/28/01
04128/01
04128101
04/28101
04128101
04/28101
04/28/01
04/28/01
04128101
04128101
04128/01
04/28101
04128101
04/28/01
04/28/0t
04/28/01
04/28/01
04128101
04/28/01
04/28/01
04128101
04128101
04/28/01
04/28/01
04128/01
04/28101
04128101
04/28/01
04/28/01
04/28101
04/28/01
04128101
04/28/01
04128/01
04128101
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Sediment
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Sediment
Sediment
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eellment
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ediment
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Sediment

ediment
ediment

Sediment
Sediment
Sediment
Sediment

ediment
Sediment
Sediment
Sediment
Sediment
Sediment

lmen

160.3M
160.4M

PLUMB NH381
ASTM D4129-82M

9030M
8270C SIM
8270C 81M
8270C 81M
8270C 81M
8270C 81M
8270C SIM
8270C SIM
8270C SIM
8270C SIM
8270C 81M
8270CSIM
8270C 81M
8270C 81M
8270C 81M
8270C SIM
8270C 81M
8270C SIM
8270C SIM

6020
6020
6020
6020

6010B
6020
6020

60108
6020

60lOB
7471A
6020
6020
6020
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Solids Total
Solids, Total Volatile
Ammonia as Nitro

Carbon Total Or ic OC
Sulfide
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Benzo k fluoranthene

Beuzo a ne
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Cadmium. Total
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Chromium, Total
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Zinc, Total

45
23.6
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Field Duplicate Results

UOI·L1BOI-AT02C UOl·LlBOl-AT02CS 04/28/01
U01-LIBOI-AT02C U01-LlBOl-AT02CS 04/28/01
UOI·LlBOI-AT02C UOI-L1BOl·AT02CS 04/28/01
UOI-L1BOI-AT02C UOI-LIBOI-AT02CS 04128/01
U01-LIBOI·AT02C UOl-LIBOI·ATQ2CS 04/28/01
VOl-USOl-ATOlC UOI-L1BOI-AT02CS 04/28/01
UOI-L1BOI-AT02C VOI-LlBOl-AT02CS 04/28/01
VOt-L1BOI-AT02C UOl-LiBOl-AT02CS 04128101
VOI-LIBOI-AT02C UQI·LlBOI-AT02CS 04/28/01
UOl·LlBOl-AT02C UOI-LlBOI-AT02CS 04/28/01
UOI·LIBOI·AT02C UOI·LIBOI·AT02CS 04/28101
UOl-LIBOI-AT02C U01·LIBOI-AT02CS 04/28/01
UOl-LIBOI-AT02C UOI-LlBOI-AT02CS 04/28101
UOl·LIBOI-AT02C UOI-LlBOI·AT02CS 04/28/01
UOI·LIBOI·AT02C UOI·LIBOI·AT02CS 04128101
UOl-LIBOI-AT01C UOI-L1BOI-AT02CS 04/28/01
UOl-LlBOI-AT02C UOl·L1BOI-AT02CS 04128101
UOI·L1BO)-AT02C UOl-LIBOl·AT02CS 04128/01
UOI·LIBOI·AT02C UOI·LIBO!·AT02CS 04/28101
UOI-LlBOI-AT02C U01-LIBOI-AT02CS 04/28/01
UOl~LIBOI·AT02C UOl-LIBOl·AT02CS 04/28/01
UOI·L1BO!·AT02C UOI·L1BOI·AT02CS 04/28/01
U01·LIBOI-AT02C UOI-LIBOI-AT02CS 04/28/01
UOI·LJBOI-AT02C UOI-L1BOI-AT02CS 04/28/01
UOI-LlB01-AT02C UOI-L1BOI-AT02CS 04128/01
UOl-LIB01-AT02C UOI-LiBOl-AT02CS 04/28/01
UOI-LlBOI-AT02C UOI-LlB01-AT02CS 04128/01
UOI·L1BOI-AT02C UOI·L1BOI-AT02CS 04128/01
UOI-LiBOl-AT02C UOl-L1B01-AT02CS 04128/01
U01-LIB01-AT02C UOI-LlB01·AT02CS 04/28/01
U01·L1B01·AT02C U01·LlB01-AT02CS 04128/01
U01-LlB01·AT02C UOl-LIBOl-AT02CS 04/28/01
UOI·L1BO!·AT02C UOI·LIBOI·AT02CS 04128/01
UOI-LiBOl-AT02C U01-LlB01-AT02CS 04/28/01
UOI·L1BOI·AT02C UOI·LlBOI·AT02CS 04/28/01
UOt-L1BOI-AT02C U01-LIBOI-AT02CS 04/28/01
UOI-L1BOI-AT02C U01-LIBOI·AT02CS 04/28101

Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment

iment
Sediment

Irnent
e Iment

Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment

'ment
Sediment
Sediment

Imen

160.3M Solids, Total 79.6 80 PERCENT 1
160AM Solids, Total Volatile 2.47 2.18 PERCENT 12

PLUMB NIBS1 Ammonia as Nitro en 22.8 19.5 m K 16
ASTM D4129·82M Carbon, Total Or anic OC 2.39 1.04 PERCENT 79

9030M 8ulfide 69.6 100 m K 36
8270C SIM Na hthalene NO NO u NA
8270C 81M 2-Meth Ina hthalene NO NO u K NA
8270C 81M Acena hth Jene NO NO u K NA
8270C 81M Acena hthene NO NO u K NA
8270C SIM Dibenzofuran NO NO u K NA
8270C 81M Fluorene NO NO u K NA
8270C 81M Phenanthrene 4 5 u K 22
8270C SIM Anthracene NO NO u K NA
8270C SIM Fluoranthene 2 4 u K 67
8270C 81M • NO 5 u K NA
8270C 81M B. a anthracene NO NO u K NA
8270C SIM Ch sene NO NO u K NA
8270C SIM Benz fluoranthene NO 2 u K NA
8270C 81M B~ro fluoranthene NO NO u NA
8270C SIM Benzo a n. NO NO u K NA
8270C SIM Indeno 1 2,3.0<1 n. NO 0.9 u K NA
8270C SIM Dibenz a.h anthracene NO NO u K NA
8270C S1M Benzo ,h,i I~. NO NO u K NA

6020 Antimon , Total 0.14 0.12 m K 15
6020 Arsenic, Total 3.5 3.7 m K 6
6020 Barium, Total 64.9 61.5 m K 5
6020 Cadmium, Total 0.19 0.24 m K 23

6010B Calcium, Total 59900 63900 m K 6
6020 Chromium, Total 10 10.3 m K 3
6020 Co er, Total 6.82 9.36 K 31

6010B Iron Total 12600 13400 m K 6
6020 Lead Total 4.65 4.61 m K 1

6OIOB Man anese, Total 255 329 m K 25
7471A M."", T"a1 0.01 0.01 K 0
6020 Nickel, Total 12.9 13.9 m K 7
6020 Silver, Total 0.043 0.046 m K 7
6020 Zinc, Total 30.6 35.9 m K 16

E·22



Field Duplicate Results

UOI·L1BOI·ATQ2D UOl-LlBOI-AT02DS 04/28101 Sediment 16O.3M Solids, Total 69.2 75.8
UOI-LlBOI-AT02D UOI-LIBOI-AT0208 04128101 Sediment 16O.4M Solids, Total Volatile 6.2 3.43
UOl-LIBOl-AT02D UOl-LIBOI-AT02DS 04/28101 Sediment PLUMBNH381 Ammonia as Nitro en 335 28.2
UOl·LIBOI·AT02D UOI-LlBOI-AT02DS 04128/01 sediment ASTM D4129-82M Carbon, Total Ie OC 2.35 2.58
U01-LIBOl-AT02D UOI-LlBOI-AT02DS 04/28/01 Sediment 9030M Sulfide 894 753
UOl-LIBOI-AT01D UOI-LlBOI-AT02DS 04128/01 Sediment 8270C 81M Na hthalene NO NO
UOI-LlBOl-AT02D UOl-LIBOI-AT01DS 04/28/01 Sediment 8270C 81M 2-Meth Ina hthalene NO NO
UOI-LlBOI-AT02D UOI-LIBOI-AT0208 04/28/01 Sediment 8270C 81M Acena hth leoe NO NO
UOl-LlBOl-AT01D VOI-LiOOI -AT02DS 04128/01 Sediment 8270C 81M Acena hthene NO NO
UOI-LIBOI-AT02D UOI-LIBOI-AT02DS 04/28/01 Sediment 8270C 81M Dibenzofumn NO NO
UOI-LIBOI-AT020 U01-LIB01-AT02DS 04/28/01 ediment 8270C 81M Fluorene NO NO
U01-LIB0l·AT02D UOl~L1BOl-AT02DS 04128/01 Sediment 8270C SIM Phenanthrene 4 3
UOI -L1B01-AT02D U01-LlBOl~AT02DS 04/28/01 Sediment 8270C 81M Anthracene NO NO
UOI-L1BOI-AT020 U01-LIB01-AT02DS 04/28/01 Sediment 8270C 81M Fluoranthene NO NO
UOl-LiBOl-AT02D UOI-LIBOI-AT02DS 04128101 Sediment 8270C SIM rena NO NO
UOl-LiBOl-AT02D U01-L1BOI-AT02D8 04128101 Sediment 8270C 81M Ben a anthracene NO NO
UOI-LiB01-AT02D UOI-LIBOI-AT02DS 04128101 Sediment 8270C 81M Ch sene NO NO
UOI-L1BOI-AT020 UOl-LIBOI-AT02D8 04128101 Sediment 8270C 81M Benz b fluoranthene NO NO
UOI-L1BOI-AT020 UOl-LIBOI-AT02DS 04128101 ediment 8270C 81M Benzo tluoranthene NO NO
UOI-L1BOI-AT02D UOI-LIBOI-AT02DS 04128/01 Sediment 8270C 81M Bonz a na NO NO
U01-LlBOl~AT02D UOI-LlBOI-AT02DS 04128/01 Sediment 8270C S1M Inden 1,2,3-00 na NO NO
UOI-L1BOI~AT02D UOl·LlBOl~AT02DS 04/28/01 Sediment 8270C SIM 0; loh anthracene NO NO
UOI-L1BOI-AT020 UOI-L1BOI-AT02DS 04128/01 Sediment 8270C SIM 8<n ,h,i lene NO NO
UOI-L1BOI-AT020 UOI-L1BOI-AT020S 04/28/01 Sediment 6020 Antimon Total 0.16 0.19
U01-L1BOl-AT02D UOI-LIBOI-AT02DS 04128/01 Sediment 6020 Arsenic Total 5.9 5.6
UOl·LlB01·AT02D UOl-LlBOl·AT02DS 04/28/01 Sediment 6020 Barium, Total 70.1 57.4
UOI-LlBOI-AT02D UOl-LIB01~AT02DS 04128/01 Sediment 6020 Cadmium, Total 0.2 0.21
U01-L1B01-AT02D UOl-LlB01-AT02DS 04/28/01 Sediment 6010B Calcium, Total 49600 41600
UOI-L1B01-AT02D UOI-LlB01-AT02DS 04128101 Sediment 6020 Chromium Total 11.2 9.59
U01-LlBOl-AT02D UOl-LIB01-AT02DS 04128101 Sediment 6020 Cn er. Total 9.21 7.87
UOI-LiB01-AT02D U01-LiB01-AT02DS 04/28101 Sediment 60108 Iron, Total 13600 11900
UOI-LIBOI-AT02D UOI-LtBOI-AT02DS 04128/01 Sediment 6020 L. TOIaI 5.03 4.47
UOI-L1BOI-AT02D UOI-LlBOI-AT02DS 04/28/01 Sediment 6OlOB Man nese Total 275 225
UOI-LIBOI-AT02D UOI-L1BOI-AT0208 04/28/01 Sediment 7471A Ma" • Total 0.02 0.02
U01-L1B01-AT02D UOI-LIBOI-AT02DS 04128/01 Sediment 6020 Nickel Total 14 13.6
UOI-L1BOI-AT020 UOI-LIBOI-AT0208 04/28101 8ediment 6020 Silver, Total 0.057 0.056
UOI-L1BOl-AT02D UOI·L1BOI-AT0208 04/28101 lmen 6020 Zinc, Total 32 30.4
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Field Duplicate Results

UOI-LlBOI-CTOID UO!·LlBOl-CTOIDS 05/03101 Sediment 160.3M Solids. Total 78 79.6 PERCENT
VOl-UBQI-GrOtO UOI-L1BOI-CTOIDS 05/03/01 Sodiment 160.4M Solids Total Volatile 6.45 5.78 PERCENT
UOl·L1BOl·CTOID UOl·LIBOl·CTOtDS 05/03/01 Sediment 9Q30M Sulfide 2330 1760 rn K
UOl-LIBOI-crOlD VOI-UROI·crOlDS 05/03/01 Sediment ASTM D4129-82M Carbon Total Orllsnic (TOC 5.45 4.5 PERCENT
VOI-UBOI-crOW UOI-LlBOI-CTOIDS 05/03/01 Sediment PiumbNH3S1 Ammonia as Nitro en 12.1 13.1 m2lKa
VOl-UBQl·crOlD UOI·LIBOl·CTOlDS 05/03/01 Sediment 6020 Antimon • Total D.ll 0.08 m~

DOI-UBOI-CrOto UOl-LIBOl-CTOlDS 05/03/01 Sediment 6020 Arsenic Total 6.6 4.7 nw {J!

UOl-LIBOI-CTOlD UO!·LIBOI-CTOlDS 05103/01 Sediment 6020 Barium Total 68 48.3 nwKll
uOt-UBOl-CTOlO VOl-UBOI-croms 05/03/01 Sediment 6020 cadmium, Total 0.36 0.32 nwK2

..."U"O;;l-",L;;;lB"0i;l.:;-C",T"0i;l."D;+;U",0i;l"-L",'",B,,O;;l-:;C:;T,,O;;ID,,S;;r-;O~51"O"31"O';"+iiS,::."di;::m:;.:::n,;.'+-_-:::60':il"0ii'B'-_+-_-..,Cii"'.1,,ci,,,um"",.T"""'0:7'';-_-I--,2"2;il"OO,-!--,l"'",'O''0'-l--,m,,,,n.K.
UOI-LIBOl~CTOlD UOI-LlBOl~CTOlDS 05/03/01 Sediment 6020 Chromium Total 12.6 13 m
VOI~UB01~CTOlD V01·LlBOI-CTOlDS 05/03/01 Sediment 6020 Conner, rotal 13 15 m IK
VOl-UBOI-CTom VOI-UBOI-CTOlDS 05/03/01 Sediment 6OIOB Iron, Total 23300 20100 m Ka
U01-LiBOl-CTOlD UOl·LlBOl-CTOIDS 05/03/01 Sediment 6020 Lead, Total 8.52 8.6 m.g/Kg
UOl-LIBOl-CTOlD UOI-LlBOl~CTOlDS 05/03/01 :Sediment 6010B Mang;anese, Total 320 238 m Kg
U01·LlBOI-CrOlD VOI·UBOI-CrOlDS 05/03/01 Sediment 7470A Mercurv, Total 0.04 0.03 m K
UOI-LlBOI-CTOlD UOI-LlBOl-CTOlDS 05103/01 Sediment 6020 Nickel, Total 19.5 18.2 m IKg
UOI-LIBOl-CTOlD UOI-LlBOI-CrOlDS 05/03/01 ediment 6020 Silver, Total 0.11 0.09 m Kg
VOI-LIBOl~CrOlD VOI·UBOI-CrOlDS 05/03/01 Sediment 6020 Zinc, Total 57.3 55 m Kg
UOl·UBOI-CrOlD VOI·UBOI-CrOlDS 05/03/01 Sediment 8270C 81M Naphthalene 5 4 u K£
U01·LIBOI-CTOID VO\-LIBOI-CrOIDS 05103/01 Sediment 8270CSIM 2-Methvlnaphthalene 12 II u Kll.
UOl-LIBOI-crOID VOI-LIBOl-CrOIDS 05103/01 Sediment 8270C 81M Acenaohthvlene ND ND u Kit
UOI-UBOI-CrOlD UOI-LlBOI-CTOIDS 05/03/01 Sediment 8270C 81M Acena hthene NO NO u IK
VOI-UBOI-CrOlD V01-UB01·CTOIDS 05/03/01 Sediment 8270C SIM Oibenzofuran 4 3 u K
VOI-UBol-crom UOI-UBOI-CrOlDS 05/03/01 Sediment 8270C 81M Fluorene 4 3 u K
UOI-LIBOI-CTOlD VOI-UBOI-CrOIDS 05/03/01 Sediment 8270C 81M Phenanthrene 20 18 u Kg
U01·LlBOI-CTOlD UOI-LlBOl~CTOIDS 05/03/01 Sediment 8270C 81M Anthracene ND ND u Kg;
V01·UB01-CTOlD VOI-LlBOI-CTOlDS 05/03/01 Sediment 8270C 81M Fluoranthene 6 6 u K.J:!
VOI·LlBOl-CrOm U01·UBOI-CrOlDS 05/03/01 Sediment 8270C 81M Pvrene 8.6 6.7 u Ki!:
VOl·UBOl-CrOlO UOI·UB01-CrOID8 05/03/01 Sediment 8270C 81M Bcnz(a anthra.cene 2 3 u
UOI·LlBOl-CTOlD V01-LIBOI-CTOID8 05/03/01 Sediment 8270C 81M Ch ene 15 13 u
U01·LlBOl-CTOID VOl·LIBOl-CTOlDS 05/03/01 Sediment 8270C 81M Benzo b)tluoranthene 11 6 u KR
UOI·LlBOl·CTOlD UOI-LIBOI-CTOIDS 05/03/01 Sediment 8270C 81M Benzo(k)fluoranthene NO NO u K.2
UOI-LiB01-CfOlD UOI-LIBOI-CTOlDS 05/03/01 Sediment 8270C 81M Benzo a)Dvrene NO NO u Ke
UOI-LiBOl-CrOlD VOI-LiBOl-CTOlDS 05/03/01 Sediment 8270C SIM Indeno 1.2.3-00 ne 2 2 u K
UOt-L1BOI-CrOlD U01-LlBOI-CTOlD8 OS/03/01 ediment 8270C SIM Oiben h anthracene ND NO u K
UOI-LlBOI-CTOlD VOI-UB01-CrOlDS OS103/0l ;:,eC:lImem 8270C SIM Benzo(g,h.i erylene 6 6 ug/Kg
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Field Lateral Results

~ ~;~:oo~~·
UOI-L1BOl-AT03A UOI-L1BOI-AT03AB 04/29/01
UOl·LlBOl·AT03A UOI-LiBOl-AT03AB 04/29/01
UOI-LlBOI-AT03A UOI-LlBOl-AT03AB 04/29/01
UO!-LIB01·AT03A UOl-LIBOI-AT03AB 04/29/01
UOl·LIBO\-AT03A UOI-LlB01-AT03AB 04129/01
UOI-LIBOI-AT03A UOI-LIBOI-AT03AB 04/29/01
UOI·L!BOI·AT03A U01·L!BOI-AT03AB 04129101
UOl·LIBOI-AT03A UOI-L1BOI·AT03AB 04/29/01

UOl·LlBOl·AT03A VOI-LlBOI-AT03AB 04/29/01

VOI-L1BOI-AT03A UOI-L1BOI-AT03AB 04/29/01
UOI·L1BOI-AT03A UOl-LIBOl·AT03AB 04/29/01
UOI-LiBOl-AT03A UOI-L1BOl·AT03AB 04129/01
U01-L1BOI-AT03A UOI-LlBOI-AT03AB 04/29/01
UOI-LlB01-AT03A UOl-LIBOI-AT03AB 04/29/01

UOI-L1BOI-AT03A UOl-LIBOI-AT03AB 04/29/01
UO]·L1BOI-AT03A UOl·LIBOl-AT03AB 04/29/01
UOl-LlBOI-ATOJA UOI-L1BOI-AT03AB 04129/01
UOI-LlBOI-AT03A UOI-L1BOI-AT03AB 04/29/01
UOI-L1B01·AT03A U01·LlBOI-AT03AB 04/29/01
U01-L1B01-AT03A U01·L1BOI-AT03AB 04/29/01
UOI-L1B01-AT03A UOl-LiB01-AT03AB 04/29/01
UOI-L1801-AT03A U01-LIBOI-AT03AB 04/29/01
U01-LlB01-AT03A UOI-L1BOI·AT03AB 04/29/01
UOl·LlB01-AT03A UOl-LIB01-AT03AB 04/29/01
UOI·L1B01-AT03A UOl-LIBOI-AT03AB 04/29/01
UOI-LlBOI-AT03A V01-LIBOl·AT03AB 04129/01
UOI-LIBOl·AT03A U01-LIBOI-AT03AB 04/29/01
VOI-LIBO I-AT03A U01-LlBOI-AT03AB 04/29/01
UOI-L1BOI-AT03A UOI-L1BOI-AT03AB 04/29/01
UOI-LiBOl-AT03A UOt-LIBOI-AT03AB 04/29/01
U01-LIBOI-AT03A U01-LIBOl·AT03AB 04/29/01
UOl-L1BOI-AT03A V01-LlB01-AT03AB 04/29/01
UOl-LIBOI-AT03A UOI-L1BOI-AT03AB 04/29/01
UOI-L1B01-AT03A UOI-LlBOI-AT03AB 04129/01
U01-LlB01-AT03A UOI-LIBOI-AT03AB 04129/01
UOI-LiBOl-AT03A UOI-LlB01-AT03AB 04129/01

Sediment 8270C SIM Nanhthalene
Sediment 8270C SIM 2-Methvlnanhthalene
Sediment 8270C SIM Acena hthvlene
Sediment 8270C 81M Acena hthene
Sediment 8270C 81M Dibenzofuran
Sediment 8270C 81M Fluorene
Sediment 8270C 81M Phenanthrene
Sediment 8270C 81M Anthracene
Sediment 8270C 81M Fluoranthene
Sediment 8270C 81M Pvrcnc
Sediment 8270C SIM Benz(a anthracene
Secflment 8270C SIM Chn<sene
Sediment 8270C 81M Benzo b fluoranthene
Sediment 8270C 81M Benzo(k' fluoranthene
Sediment 8270C 81M Benzo'a)nvrene
Sediment 8270C SIM lndeno 1,2,3-cd)nvrene
Sediment 8270C 81M Dibenz a,h anthracene
Sediment 8270C 81M BenzoCe,h,i lene
Sediment 160.4M Solids, Total Volatile
Sediment Plumb NH381 Ammonia as Nitrouen
Sediment 9030M Sulfide
Sediment ASTM D4129-82M Carbon, Total Oruanic TOe
Sediment 6020 Antimon , Total
Sediment 6020 Arsenic, Total
Sediment 6010B Barium, Total
Sediment 6020 Cadmium, Total
Sediment 6010B Calcium, Total
Sediment 6020 Chromium Total
Sediment 6020 Co er Total
Sediment 60108 Iron, Total
Sediment 6020 Lead, Total
Sediment 6010B Mammnese, Total
Sediment 7471A Mercurv. Total
Sediment 6020 Nickel, Total
Sediment 6020 Silver, Total
Sediment 6020 Zinc, Total
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Field Lateral Results

UOI-L1BOI-AT03B UOI-L1BOI-AT03BB 04/29/01
U01-LlBOI-AT03B UOI-L1BOI-AT03BB 04129101
UOI-LlBOI-AT03B UOI-LlBOI-AT03BB 04/29/01
UOl-LIB01-AT03B UOI-L1BOI-AT03BB 04129/01
U01-L1BOI·AT03B UOI-L1B01·AT03BB 04/29/01
UOI-LlBOI-AT03B UOI-LlBOI-AT03BB 04/29/01
UOI-L1BOI-AT03B UOI-L1BOI-AT03BB 04129/01
UOI-L1B01·AT03B UOI-L1BOI-AT03BB 04129/01
UOI-LlBOI-AT03B U01-LIB01-AT03BB 04/29/01
UOI-LIBOI-AT03B UOI-LlBOI-AT03BB 04/29/01
UOI·L1BOI-AT03B U01-LIB01-AT03BB 04/29/01
UOI-LIBOI-AT03B U01-L1BOl-AT03BB 04129/01
UOI-L1B01·AT03B U01-LIBOI-AT03BB 04129/01
UOI·L1BOI-AT03B UOl-L1BOI-AT03BB 04129/01
UOI·L1BOI-AT03B UOl·LIBOl-AT03BB 04/29101
U01·LIBOI·AT03B U01·L1BOI-AT03BB 04129101
UOI-LIBOI-AT03B U01·LlBOI·AT03BB 04/29/01
UOI-LIB01·AT03B U01·LlBOI-AT03BB 04/29/01
UOl-L1BOI·AT03B UOI·L1BOI-AT03BB 04/29/01
UOI-L1BOI-AT03B UOI-L1BOI-AT03BB 04/29/01
UOI·LlBOI·AT03B UOl-L1BOI·AT03BB 04/29/01
UOI-LlBOI-AT03B UOI-LlBOI-AT03BB 04/29/01
UOI-LiBOl-AT03B UOI-LIBOI-AT03BB 04129/01
UOI-LlB01-AT03B UOl-L1BOI-AT03BB 04/29101
U01-LIB0I-AT03B UOI-LlBOI-AT03BB 04/29/01
UOI·LlB01-AT03B UOI-LlBOI-AT03BB 04/29/01
UOI-L1BOI-AT038 UOI-L1BOI-AT03BB 04/29/01
U01.LIBOI-AT03B UOI-L1BOI-AT03BB 04/29/01
UOI-LIBOI-AT03B UOI-LIBOI-AT03BB 04/29/01
UOI-LlBOI-AT03B UOI-LlBOI-AT03BB 04/29/01
UOI-LlBOI-AT03B UOI-LIBOI-AT03BB 04/29/01
UOl·LIBOI-AT03B UOI-LIBOI·AT03BB 04/29/01
UOI·LIB01·AT03B U01-LIBOI-AT03BB 04129/01
UOI-L1BOI-ATOlB UOI-LIBOI-ATOlBB 04/29/01
UOI-LlBOI-AT03B UOI-LIBOI-AT03BB 04129/01
UOI-LIBOI-ATOlB UOI-L1BOI-ATOlBB 04129/01
UOI-L1BOI-AT03B UOI-L1BOI-ATOlBB 04129/01

Sediment
Sediment
Sediment
Sediment
Sediment
SedIment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment

iment

16O.3M Solids, Total 57 70 PERCENT 20
8270C 81M Na hthalene NO 4 u K NA
8270C SIM 2-Meth Ina hthalene NO 5 u K NA
8270C SIM Acenahthlene NO NO u K NA
8270C 81M Acena hthene NO NO u K NA
8270C SIM Dibenzofuran NO NO u NA
8270C SIM Fluorene NO NO u K NA
8270C 81M Phenanthrene 6 8.7 u K 37
8270C 81M Anthracene NO NO u NA
8270C SIM Fluoranthene NO 3 u K NA
8270C SIM e NO 3 u K NA
8270C SIM B a anthracene NO NO u K NA
8270C SIM Ch sene NO 4 K NA
8270C SIM Benzo b fluoranthene NO 2 u K NA
8270C SIM Benzo fluoranthene NO NO u K NA
8270C SIM Benzo a rene NO NO u K NA
8270C SIM Inden 1,2,3-00 ne NO NO u K NA
8270C SIM 0; a h anthracene NO NO u NA
8270C SIM Benzo ,h,i e lene NO NO u K NA

160AM Solids, Total Volatile 12.7 7.35 PERCENT 53
Plumb NH3S1 Ammonia as Nitro n 105 259 m K 85

9030M Sulfide 152 1410 m K 161
ASTM D4129-82M Carbon, Total Or anic DC 3.38 2.8 PERCENT 19

6020 Antimon , Total 0.15 0.14 m K 7
6020 Arsenic, Total 7.2 5.3 m 30

60lOB Barium Total 68.9 43.9 m K 44
6020 Cadmium, Total 0,49 0.29 m K 51

6010B Calcium, Total 22300 23600 m K 6
6020 Chromium, Total 17.2 14.9 m 14
6020 Co er, Total 19.9 13.6 m K 36

60108 Iron, Total 20400 15400 m K 26
6020 Lead, Total 10.8 8.01 m K 30

6010B Man csc, Total 206 139 m K 39
7471A Mere , Total 0.05 0.05 K 0
6020 Nickel, Total 21.8 18.1 m K 19
6020 Silver, Total 0.131 0.102 m 25
6020 Zinc, Total 67 55.6 m 19
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Field Lateral Results

'RJ'D
UOI-LIBOI-AT03C VOI-LlBOI-AT03CB 04/29/01 Sediment 160.3M Solids. Total 74 61.6 PERCENT 18
UOI-LTBOI-AT03C UOl-LIBOI-AT03CB 04/29/01 Sediment 8270C SIM Na hthalene 6 5 u K 18
UOI-UB01~AT03C UOl-UBOl·ATmCB 04/29/01 Sediment 8270C 81M 2-Meth Ina hthalene 12 7 u KjZ; 53
U01·UBOI·AT03C UOI·LlBOI-AT03CB 04/29/01 Sediment 8270C SIM Acenaphth lene NO ND u Kg NA
UOl-L1BOI-AT03C UOI-LiBOl-AT03CB 04/29/01 Sediment 8270C 81M Acenaphthene NO NO u Kg NA
UOI·L1BOI-AT03C UOl-LiBOl-AT03CB 04/29/01 Sediment 8270C 81M Dibenzofuran 3 ND ugJKi!. NA
UOl·L1BOl-AT03C U01·L1BOl-AT03CB 04/29/01 Sediment 827QC 81M Fluorene 4 ND u~ NA
UOI-L1BOI-AT03C UOI·LIBOI·AT03CB 04/29/01 Sediment 8270C 81M Phenanthrene 20 II u <\.g 58
UOl-LIBOI-AT03C UOl-LIBOI-AT03CB 04/29/01 Sediment 8270C 81M Anthracene NO NO u K"'-j;(+-N"Ai--i

UOI·L1BOI-AT03C UOI-LiBOl-AT03CB 04/29/01 Sediment 8270C 81M Benzo a ne ND ND ;<> NA
UOI·LlBOI-AT03C UOl·LIBOI-AT03CB 04129/01 Sediment 8270C 81M Indeno 1 23-cd ne I I u <2......-I-.,;0"....-i
UOI-LlBOI-AT03C UOl-LIBOI-AT03CB 04/29/01 Sediment 8270C 81M Dibenz a,h)anthracene NO NO u (2 NA

H'U"0;':1."L"'IB"'071 ."A"T"03"CHiU"'0"1".L"IB"0"'t"'.A"T"0"'3"c"Br-;04I~2;;91"01:-+-iS<'ed"iCim"'.":nt'i-l--ii82"'7;;;0"C-';S;;;IM:;--+--'B","n"',o'",("' •.,"'h,"ili"'p"""''''II'''=''--+-''4i''-+--7N'''D'---I--'u'' K2 NA
UOI-LIBOI-AT03C UOI-LIB01·AT03CB 04129/01 Sediment 160.4M Solids, Total Volatile 6.59 12.6 PERCENT 63
U01-LtB01·AT03C UOI-LIBOI-AT03CB 04129/01 Sediment PiumbNH3S1 Ammonia as Nitro en 282 152 m K 60
UOl-LtBOl·AT03C UOl-L1BOI-AT03CB 04129/01 Sediment 9030M Sulfide 836 56.7 mlUKlZ 175
UOl·LIBOI·AT03C UOI-LIBOl-AT03CB 04/29/01 Sediment ASTM D4129-82M Carbon, Total OrlZanic (TOC 3.17 5.34 PERCENT 51
UOI-LlBOI-AT03C UOI-LIBOI-AT03CB 04/29/01 Sediment 6020 Antimon ,Total 0.26 0.14 m K 60
UOI-LIBOI·AT03C U01·LIB01-AT03CB 04/29/01 Sediment 6020 Arsenic, Total 7.5 5.6 m K 29
UOl-LIBOl·AT03C UOl·L1BOl·AT03CB 04129/01 Sediment 6010B Barium, Total 108 60.3 ill KJ;'t 57
UOI-LIBOI-AT03C UOI-L1BOI-AT03CB 04/29/01 Sediment 6020 Cadmium, Total 0.39 0.24 m Kg 48
UO)·LIBOI-AT03C UOI-L1BOJ-AT03CB 04/29/01 Sediment 6010B Calcium, Total 31500 17900 m Kg 55
UOI·L1BOI·AT03C UOl-LIBOI-AT03CB 04/29/01 SedIment 6020 Chromium, Total 20.1 12.3 m K,g 48
VOI-LiBOt-AT03C UOt-L1BOI-AT03CB 04/29/01 Sediment 6020 Cooner, Total 21.3 10.6 m Kg 67
UOI-L1BOI-AT03C UOI-LIBOI-AT03CB 04129/01 Sediment 60108 Iron, Total 24100 27200 m K 12
UOI-L1BOI-AT03C UOI-LlBOl-AT03CB 04/29/01 Sediment 6020 Lead, Total 12.7 7.07 mg/Kg 57
UOI-LIBOl·AT03C UOt-LIBOt·AT03CB 04/29/01 Sediment 60108 Manszanese, Total 268 245 rnglKsz 9
UOI-L1BOI-AT03C UOl·LIBOI-AT03CB 04129/01 Sediment 7471A Mercury, Total 0.06 0.04 rnlliKil: 40

UOI-LIB01-AT03C UOI·LIB01·AT03CB 04/29/01 Sediment 6020 Nickel, Total 25.9 16.6 m~K~+-';442"2c---1
U01-LlBOt~AT03C UOI-LIBOI-AT03CB 04/29/01 Sediment 6020 Silver, Total 0.161 0.129
UOI-LlBOI.AT03C UOI·LlBOI~AT03CB 04/29/01 Sediment 6020 Zinc. Total 72.4 47.7 Tn K:g!---I--;4;;1'-1
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Field Lateral Results

~4;~=N;~·
UOI-LlBOI-AT03D UOl~LIBOI-AT03DB 04129/01 Sediment 8270C 81M N hthalene 8..5 3 u 96
UOl-LiBOl-ATOJD UOI-LIBOI-ATOJDB 04/29/01 Sediment 8270C 81M 2-Meth Inaphthalene 8.8 7 ~ 23
U01~LIBOI-AT03D UOl·LIBOl-AT03DB 04/29/01 Sediment 8270C 81M Acenanhthvlene NO NO U K2 NA
UOl-LlBOI-AT03D UOI-L1BOI-AT03DB 04129/01 Sediment 8270C 81M Acenanhthene NO NO u K NA
UOl-LIBOI-AT03D UOI-LlBOI-AT03DB 04129/01 Sediment 8270C 81M Dibenzofuran 4 2 ug/KR 67
UOI-L1BOI-AT03D UOl-LiBOl-AT03DB 04129/01 Sediment 8170C SIM Fluorene 3 NO ~ K~ NA
UOl-LIBOl-AT03D UOl-LlBOl-AT03DB 04129/01 Sediment 8270C 81M Phenanthrene 1.5 13 U£ Kit 14
UOI-L1BOI-AT03D UOI-LlBOI-AT03DB 04/29/01 Sediment 8270C 81M Anthracene NO NO u Kll NA
UOI-LiBOl-AT03D UOl-LIBOI-AT030B 04/29/01 Sediment 8270CSIM Fluoranthene 6 4 u Kv: 40
UOI·LlBOl-AT03D UOI-L1BOI-AT03DB 04/29/01 Sediment 8270C SIM Pvrene 7 4 u K 55
UOI-L1BOI-AT03D UOI-L1B01-AT03DB 04/29/01 Sediment 8270C SIM Benz a anthracene 5 NO u K NA
UOl·L1BOI-AT03D UOI-L1B01-AT03DB 04/29/01 Sediment 8270C SIM C ne 9.3 7 ll2 28
UOI·L1BOl·AT03D UOI-LlB01-AT030B 04/29/01 Sediment 8270C 81M Benz fluoranthene 6 5 u 18
UOI-L1BOl·AT03D UOI-L1BOI-AT030B 04/29/01 Sediment 8270C SIM Be f1uoranthenc NO NO u NA
U01-L1BOI-AT030 U01·L1BOl-AT030B 04129/01 Sediment 8270C SIM Benzo a)oyrene NO NO u NA
UOl-LlBOI-AT030 U01·L1B01-AT030B 04/29/01 Sediment 8270C SIM IndenoH.2.3-cd)nvrene 2 2 U Kll 0
UOl-LlBOI·AT03D UOI-L1BOI-AT030B 04129/01 Sediment 8270C 81M Diben a,h anthracene NO NO u K NA
V01-LIBOI-AT030 UOI-LlBOl·AT03DB 04129/01 Sediment 8270C SIM Benzo hi lene NO 3 u K NA
U01-LIBOI-AT030 UOI-LIBOl·AT030B 04129/01 Sediment 160.4M Solids, Total Volatile 12.8 7.99 PERCENT 46
U01-LlBOI-AT03D UOI-L1BOI-AT030B 04/29/01 Sediment PiumbNH3S1 Ammonia as Nitrollen 125 156 mlliKll 22
UOI-LIBOI-AT030 UOI-L1BOI-AT03DB 04129/01 Sediment 9030M Sulfide 1820 50.1 m K 189
U01-L1BOI-AT03D U01-LIBOI-AT03DB 04/29/01 Sediment ASTM D4129-82M Carbon. Total Or anic DC 7.4 2.72 PERCENT 92
U01-LIBOI-AT03D UOt-L1BOI-AT03DB 04/29/01 Sediment 6020 Antimony. Total 0.17 0.16 m Kg 6
UOI-LlBOI-AT03D UOt-L1BOI-AT03DB 04/29/01 Sediment 6020 Arsenic. Total 14.3 5.8 m K2 85
UOl-LIBOI-AT03D UOI-L1BOI-AT03DB 04/29/01 Sediment 60108 Barium. Total 101 86.6 m~ 15
UOI-L1BOI-AT030 UOI-LlBOI-AT03DB 04/29/01 Sediment 6020 Cadmium Total 0.34 0.29 m!$! 16
UOI-LlBOI-AT03D UOI-LIBOI-AT03DB 04/29/01 Sediment 60lOB Calciwn. Total 34500 65100 mil/Kv: 61
UOI-LlBOI-AT03D UOl-LIBOI-AT03DB 04/29/01 Sediment 6020 Chromium, Total 12.7 16 m K 23
UOI-L1BOI-AT030 UOI-LlBOI-AT03DB 04129/01 Sediment 6020 Co ,Total 15.3 17.3 m K 12
UOI-LIBOI-AT030 UOl-LlBOl-AT03DB 04129/01 Sediment 6010B Iron, Total 20700 20900 m Kg 1
UOI-LlBOI-AT03D U01-LIBOI-AT03DB 04/29/01 Sediment 6020 Lead, Total 9.13 11.5 mR.Ka 23
UOI-L1BOI-AT03D UOI-LIBOI-AT03DB 04129/01 Sediment 6010B Maneanese. Total 210 257 mt21Kll 20
UOI-LlBOI-AT03D UOl-L1BOI-AT03DB 04/29/01 Sediment 7471A Mereu • Total 0.06 0.06 mw'Klt 0
UOI-LiBOl-AT03D UOI-LIBOI-AT03DB 04/29/01 Sediment 6020 Nickel, Total 19.7 20 mlllKll 2
UOI-LlBOI-AT03D UOI-LiBOl-AT03DB 04129/01 Sediment 6020 Silver. Total 0.125 0.143 m K 13
UOl-L1BOI-AT03D UOI-LIBOI-AT03DB 04129/01 :sediment 6020 Zinc, Total 50A 66.9 mg/Kg 28
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Field Lateral Results

UOI-L1BOI-CT03D UOI-L1BOI-CT03DB
UOI-LiBOl-CT03D UO!·LIBOI-CT03DB
UOI·LlBOl·CT03D UOI-L1BOI-CT03DB
UOl·L1B01-CT03D UOl-LIBOI-CT03DB
UOI-L1BOI-Cf03D UDI-LlBOI-CT03DB
UOl-LIBOI-CT03D UOl-LlBOI-CT03DB

UOI-LIBOI-CT03D UOI-LIBOI-CT03DB
UOI-LIBOI-CT03D UOI-UBOI-CT03DB
UOl-LIBOI-CT03D UOI-LlBOl-CT03DB

V01·LIBOl-CT03D UOI·LlBOI-CT03DB
UOI-LIBOI-CT03D UOI-LIBOI-CT03DB
UOI·LlBOl-CT03D UO)·LlBOI-CT03DB
UOl-LIBOI-CT03D UOl-LIBOI-CT03DB
UOl·LIBOI-CT03D VOI·LlBOl-CT03DB
UOI-LIBOI-CT03D UOI-LIBOI-CT03DB
UOI-LIBOI-CT03D UOl-LlBOI-CT03DB
UOI-L1BOI-CT03D UOI-L1BOI-CT03DB
UOI·LIBOI-CT03D UOl·LlBO!-CT03DB
VOI-LIBOI-CT03D UOI-LIBOl-CT03DB
UOI-LIBOI-CT03D UOI-LIBOI-CT03DB
UOI·L1BOl-CT03D UO!·LIBOI-CT03DB
UOI-LlBOl-CT03D UOl-LlBOl-CT03DB
UOl-LIBOI-CT03D UOI-L1BOI-CT03DB
UOI-LIBOI-CT03D UOI-LIBOI-CT03DB
UOI·L1BOI-CT03D UO\·LIBOl-CT03DB
UOI-L1BOI-CT03D UOI-LiBOl-CT03DB
U01-LIBOI-CT030 UOI-LIB01~CT03DB

UOI-LlBOI-CT03D UOl~L1BOl~CT030B

UOI~LlBOI~CT030 UOI-L1BOI-CT03DB
UOI~LIBOl~CT03D UOl~LIBOI~CT03DB

U01·LlBOI-CT03D UOI~LIBOl~CT03DB

UOI-L1BOI-CT03D UOI~LIBOI-CT03DB

UOI~L1B01~CT03D UOI~LIB01~CT03DB

UOI·LIBOI~CT03D UOl~LlBOl~CT03DB

UOI ~LIBOl ~CT03D UOl~L1B01-eT03DB
U01-LIB01-CT03D UOl~LlB01-er03DB

UOI~LlBOl~CT03D UOI-LIB01-eT03DB

05104101
05/04/01
05/04/01
05/04/01
05104/01
05/04/01
05/04/01
05/04/01
05/04/01
05/04/01
05/04/01
05104101
05/04/01
05/04/01
05/04/01
05/04/01
05/04/01
05/04/01
05104101
05/04/01
05/04/01
05104101
05104/01
05/04/01
05/04/01
05/04/01
05104/01
05/04/01
05/04/01
05/04/01
05/04/01
05/04/01

05/04/01
05/04/01
05/04/01
05/04/01
05/04/01

Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment

160.3M
160.4M
9030M

ASTM D4129-82M
Plumb NH3S1

6020
6020
6020
6020

6OIOB
6020
6020

60lOB
6020

60lOB
7470A
6020
6020
6020

8270C 81M
8270C 81M
8270C 81M
8270C 81M
8270C 81M
8270C 81M
8270C 81M
8270C 81M
8270C 81M
8270C 81M
8270C 81M
8270C 81M
8270C SIM

8270C 81M
8270C 81M
8270C 81M

8270C 81M
8270C 81M

E~30

Solids, Total 76.4 74.5 PERCENT 3
Solids, Total Volatile 3.28 3.33 PERCENT 2

Sulfide 723 496 m K 37
Carbon, Toml 0 anic DC 2.88 2.71 PERCENT 6

Ammonia as Nitro en 36.8 45.3 m K 21
Antimon ,Total 0.07 0.08 m K 13
Arsenic, Total 6.4 4.3 m K 39
Barium, Total 62.6 60.6 K 3

Cadmium Total 0.32 0.29 m K 10
Calcium, Total 36100 30800 m K 16

Chromium, Total 18 17.9 m K 1
C cr, Total 17.4 13.8 m K 23

Iron Total 13100 14600 m K 11
Lead Total 9.24 7.59 m K 20

M,n nese, Total 117 145 m 21
Mereu , Total 0.04 0.04 m K 0
Nickel Total 25.7 25.3 m K 2
Silver Total 0.06 0.08 m K 29
Zinc Total 72.3 66.7 m K 8

Na hthalene 3 4 u K 29
2~Meth Ina hthalene 6 7.6 u K 24

Aeena htb lene ND ND u K NA
Aeena bthene ND 2 u K NA
Oibenzofuran ND 4 u K NA

Fluorene ND 4 u K NA
Phenanthrene 8.1 II u 30
Anthracene ND ND u K NA

Fluoranthene 2 3 u K 40
no 4 4 u K 0

Benz a anthracene ND ND u K NA
Ch sene 5 6 u K 18

Benzo b fluorantbene 3 3 u K 0
Benzo fluoranthene ND ND u K NA

Benzoa no NO ND u K NA
rnden 1,2,3-ed no 0.• ND u K NA
Diben a,b anthracene ND ND u K NA
Benzo ,h,i lene ND 2 ug!Kg NA
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Ammonia By Plumb 1981
Matrix Spike (MS)

Sample 10 Matrix AnaIyte Method UnIts MS%R ~ra<;y ~18
,Od

U01-L1B01-BT01A Sediment Ammonia Plumb NH3S1 m K 99 75-125
U01-LIB01-CT01A Sediment Ammonia Plumb NH3S1 m Ka 99 75-125
U01-LIB01-BT03A Sediment Ammonia Plumb NH3S1 m IK 100 75-125
U01-LIB01-AT03A Sediment Ammonia Plumb NH3S1 mg/K 98 75-125
U01-LIB01-AT01A Sediment Ammonia Plumb NH3S1 mg/Kg 108 75-125

Sulfide by SW9030M
Matrix Spike (MS)

~:'~~tO
',,,,,-':," ,

•"!elhad" f, ,UnIts ADaJraai ::::'Matrix AnaIyte MS%R ,.....,,'
U01-L1B01-CT01A Sediment Sulfide 9030M mQ/KQ 111 60-130
U01-L1B01-BT04B Sediment Sulfide 9030M maIKo 66 60-130
U01-LlB01-AT01A Sediment Sulfide 9030M malKa 93 60-130
U01-LlB01-AS02 Sediment Sulfide 9030M mglKg 90 60-130

Total Organic Carbon (TOC) by ASTM D4129-82M
Matrix Spike (MS)

~:;...' I ,- ,F ',-, ' ','-C', 'P" '':,;;''::'',4!:l! f<' AMSMR" ;;:;rI~'
~'H~(_':,~ >,;.~>i J:.~.~~:::,~",~ ;1,'~,;~_~~~ .~. '-. i~",- ';~ri1, '.,

U01-L1B01-CT01A Sediment TOe D4129-82M m IK 90 75-125
UD1-LlB01-BT04B Sediment TOe D4129-82M mg/Kg 99 75-125
U01-LIB01-AT03A Sediment TOe D4129·B2M mg/Kg 100 75-125
U01·UB01-AT01A Sediment TOe D4129-B2M mgfKq 83 75-125
U01-L1B01·AS04 Sediment TOe D4129-B2M mg/Kg 95 75-125
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Ammonia by Plumb NH3S1
Duplicate Analysis

U01-LtB01-BT03A Sediment
U01-L1B01-AT03A Sediment
U01-L1B01-CT01A Sediment
U01-UB01-8T01A Sediment

Ammonia
Ammonia
Ammonia
Ammonia
Ammonia

Plumb NH3S1 m IKQ 40 44 10 20
Plumb NH3S1 maIKo 83.6 87.6 5 20
Plumb NH3S1 m IKa 5.4 7.9 38 20
Plumb NH3S1 mg/Kg NO 0.3 NA 20

•

"" "i,'C-;, ";~,,,~.>'- '<'i,i(.-..

~-;~:;:-,-,i -S:~:~;':
U01-L1B01-AT01A Sediment
U01-L1B01-BT04B Sediment
U01-L1B01-AS02 Sediment

U01·UB01-CT01A Sediment

Sulfide by SW9030M
Duplicate Analysis

~.....t.
Sulfide 9030M
Suffide 9030M
Suffide 9030M
Sulfide 9030M

.~
,~, Umlt" .

20
20
20
20

Da!l!'
FJag

•

Total Organic Carbon by ASTM D4129-82M
Duplicate Analysis
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Total Solids by 160.3M
Duplicate Analysis

.',,'.' .', ~""",}<..:..:t;:
"'~'

" .. ;,'... :.•: ... .;'

~ Ii::.. '"

~ DataS8mpl8ID 'M~:' ·.·.M~" 'UnitS .I,li#)
, ~'. '-

'.., "."'" ,. "e' Result
"~ .' , Ltnlt' • Rag

U01-L1B01-AT01A Sediment Solids 160,3M Percent 74.4 73.2 2 20
U01 ~L1B01-AT02CS Sediment Solids 160,3M Percent 80 78.6 2 20
UD1-LtB01-AT03A Sediment Solids 160.3M Percent 54,6 51,3 6 20
U01-LiB01-AT04B Sediment Solids 160.3M Percent 70,9 70.7 <1 20
U01-L1B01-BTD4B Sediment Solids l60.3M Percent 70.3 71.2 1 20
U01-LiB01-CT01A Sediment Solids 160.3M Percent 79.2 81.4 3 20
U01-LiB01-CT02A Sediment Solids 160.3M Percent 75.1 75 <1 20
UQ1-UB01-AS04 Sediment Solids l60.3M Percent 71,3 71.6 <1 20

•

Total Volatile Solids by 160.4M
Duplicate Analysis

III ~

U01-LIB01-AT01 A Sediment Solids 160AM Percent 5.47 4 20
U01-L1B01-AT02CS Sediment Solids 160.4M Percent 2.18 22 20 •
U01-L1B01-AT03A Sediment Solids 160,4M Percent 12.9 16 20
U01-L1B01-AT04B Sediment Solids 160.4M Percent 4,53 1 20
U01-UB01-BT04B Sediment Solids 160.4M Percent 11.1 6 20
U01-L1B01-CT01A Sediment Solids 160.4M Percent 2,94 6 20
U01-L1B01-CT02A Sediment Solids 160.4M Percent 3.82 14 20
U01-L1B01-AS04 Sediment Solids 160.4M Percent 3.56 16 20
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PAHSIM
Matrix SpikelMatrix Spike Duplicate (MS/MSD)

~""""o" ,. - .~
.".' ,." ',',-4. ·+tkilis,>!

~; 10lIO "API) ~ ,."..,. -';~1\~ ',';', ,,,,,,.' , .; , .~j :jJ,' .', ...,,;-;, ',M· .- <i:Jiilh,} ,~
U01-UB01-AT0208 5edimen N. 'M 8270C 81M 85 85 0 45-135 '"U01.uB01-AT020S 5edlme 2- I~ 8270C 81M , 88 as 4 45-135 '"U01-l1B01-AT020S 5edime Itwlene 8270C 81M ,- 194 97 • 45-135 '"U01-lIB01-AT020S Sedime AcenaDhthene 8270C 81M """'" 88 88 0 57-120 '"U01-lIB01-AT0208 Sediment! Oibenzafuran 8270C 81M ,- 88 88 0 45-135 '"U01-l1B01-AT020S Sod' A"",~ 8270C SlM ,- 98 97 0 45-135 '"U01-l1B01-AT020S 5edimen Phenanthrene 8270C SlM 88 00 3 45-135 '"U01-lIB01-AT02OS Sedimen Anthracene 8270C SlM ooIKo 101 103 3 45-135 '"U01-ltB01-AT02OS 5edimen Fluoranthene 8270CSlM """'" 95 94 0 45-135 '"U01-l1B01-AT02OS Sedimen

_ne
8270C SlM """'" 98 100 3 3&-144 '"U01-LlB01-AT02OS 5edimen Benz a Ih"""'" 8270CSlM """'" 110 m 3 45-135 '"U01.uB01-AT02DS 5edime 6270CSlM ., 91 0 45-135 '"U01-lIB01-AT02DS Sedime Benzo(b)ftuoranlhene 8270C SlM 98 103 • 45-135 '"U01-lJB01-AT02DS Sedime BenzOl'k'rfluoranthene 8270C 81M """'" 95 100 • 45-135 '"U01-lIB01-AT02D8 Sodimo Benzo(alovrene 8270C 81M """'" 110 116 , 45-140 '"U01-LlBOt-AT02D8 8edimen Indenol1,2,3-cd\ovrene 8270C SIM """'" 12. 12. 0 45-135 '"U01-LlB01-AT02DS ......., Dibo ~h - 8270C 81M """'" 194 103 0 45-135 '"U01-LlB01-AT0208 Sodlmon • ,h• " 8270C 81M as as 0 45-135 '"U01-l1B01-AT04D NaDhthalene 8270C SIM ooIKo 77 OJ 7 45-135 '"U01-l1B01-AT04D Sodlmo' 2- blene 8270C 81M """'" .7 " 7 45-135 '"U01-LIB01-AT04D "'" on. 8270C 81M """'" 00 93 3 45-135 '"U01-LIB01-ATQ4D """"'" ""''''' on, 8270C 81M """'" 85 54 0 57-120 '"U01-l1B01-AT04D """"'" Dibenzofuran 6270CSIM ., 54 4 45-135 '"U01-lIB01-AT04D A""""" 6270C 81M 57 92 • 45-135 '"U01-L1B01-AT04D Sodlmo' Phenanthrene 6270C 81M """'" .. " 3 45-135 '"U01-L1B01-AT04D Sodlmo' '""""""" 6270CSIM """'" 99 102 3 45-135 '"U01-L1B01-ATQ4D Sodlmo' A-. 6270C 81M """'" '7 .. 3 45-135 '"U01-L1B01-AT04D """"'" 6270CSIM 101 101 0 36-144 '"U01-l1B01-AT04D -, Benz(a}anthracene 6270C 81M 111 113 3 45-135 '"U01-Lt801-AT04D Sodi"'" CIwwen' 6270CSIM """'" sa 00 3 45-135 '"U01-l1801·AT04D Sedirnen Benzotblftuoranlhene 6270CSIM ",,11<0 .. 97 0 45-135 '"U01-LlB01-AT04D Sedimen Benzo(k~nthene 6270C 81M """'" 93 96 3 45-135 '"U01-LlB01·AT04D Sedimen '.-" 6270CSIM """'" 108 110 3 45-140 '"U01-LIB01·AT04D Sedimen I 1,2, '" 6270CSIM 194 107 3 45-135 '"U01-LlB01-AT04D Sedimen o;be .h - 6270C 81M 105 10' 0 45-135 '"U01-L1B01·AT04D 8edimen Benzo(~.h,i)pervtene 8270CSIM """'" 83 OJ 0 45-135 40
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PAHSIM
Matrix Spike/Matrix Spike Duplicate (MSJMSD)

. _:~::". 'i " ':':~":"',," - IIalrlx .> .~"itf; ",.J".'- -.: II8D ~'~ 1::1.",,~.,..~ ..:;._.~.,. . ""~. ....... ..... ..... 1lR
RPll ....UdifI:..__ ......'.' -V" m't.' . . ' . _~.. .y ....'~ ., ' .

U01·lIB01-BTQ4B Sedimen N ,One 8270CSIM , IK 63 7B 7 45-135 40
U01-lIB01-BT04B Sedimen 2"''''' "' lene 8270CSIM 90 87 3 45-135 40

U01-lIB01-BT04B Sedimen """'" 8270CSIM , 93 90 3 45-135 40

U01-L1B01-BT04B Sedimen Acenaohlt1ene 6270C SIM ",,11<, 88 85 3 57-120 '0
U01-lIB01-BT04B Sedimen Dilenzofuran 8270C SIM ",,11<, 9S 90 6 45-135 40

U01-lIB01-BT04B 8edimen Fluorene 8270CSIM ",,11<, 98 9S 3 45-135 40

U01-lIB01-BT04B 8edimen Phenanthrene 8270CSIM ",,11<0 93 96 3 45-135 '0
U01-lIBOt-BT04B 8edimen Anthracene 8270CSIM '~11<0 107 107 0 45-135 '0
U01-11BOt-BT04B 8edimen Fluoranthene 8270C SIM 11< 98 9S 3 45-135 '0
U01-UB01-BT046 Sedimen """"" 8270CSIM ",,11<0 102 105 3 36-144 40

UOt-lIB01-BT046 Sedimen Benzia anthracene 8270CSIM ",,11<, 113 113 0 45-135 '0
U01-LIEI01-BT04B Sedime Chwon. 8270CSIM -, 93 93 0 45-135 '0
U01-LIEI01·BT048 Sedime Benzoiblfluoranlhene 8270CSIM ,011<0 "' 109 S 45-135 40

U01-L1E101-BT048 Sedimen Boo k mhene 8270C SIM ",,11<0 102 99 3 45-135 '0
U01-UElO1--BT048 Sedimen B ,

"' 8270C 81M 113 110 3 45-140 '0
U01-UB01--BT04B Sedimen ''''' 1 .:>cd "' 8210C 81M 110 113 3 45-135 '0
U01-UB01-BT046 Sedimen Dibenz(a,h anlhracene 8270C 81M wIKo 93 107 14 45-135 40

U01-UB01·BT04B 5edimen Benzo/a,h,iloervlene B270C 81M wIKo 7B 88 10 45-135 40

U01-LlB01-GT01A Sedimen NaohIhalene 8270C 81M ""'"' Bl 84 , 45-135 40

U01·LIB01-GT01A Sedime 2·MethvtnaDtilhalene 8270C 81M wIKo 9S 91 , 45-135 40

U01-LIB01-GT01A Sedime Acena hth "' 8270C 81M lOS lOS 0 45-135 40

U01-LIB01-Gr01A Sedime ""'"' ", 8270C 81M 92 92 0 57-120 40

U01-LIB01-GT01A Sedime Oibenzofuran 8270C 81M wIKo 91 91 0 45-135 '0
U01-L1B01-GT01A Sedime """"" 8270C 81M wIKo 101 101 0 45-135 40

U01-LIB01-Gr01A Sedime Ph.nan"""", 8270C 81M wIKo 95 97 3 45-135 40

U01·lIB01-GT01A Sedimend Anthracene 8270C 81M uoII<o 106 111 3 45-135 40

U01-L1BOt-GT01A "'" """'nlhene 8270C 81M 102 102 0 45-135 40

U01-LIB01-Gr01A "'" "' 8270C 81M 9B 97 0 36-144 40

U01-LIB01-GT01A Sedimeo Benz~a)anthracene 8270C 81M wIKo 121 121 0 45-135 40

U01-LIB01-Gr01A Sedimen Ch""",. 8270C 81M wIKo 100 99 0 45-135 40

U01-LIB01-GT01A Sedimeo' Benzofb)fluoranthene 8270C 81M wIKo 104 104 0 45-135 40

U01-LIB01-GT01A Sedimenl Benzo/k'lfluoranthene 8270CSIM wIKo 106 lOS , 45-135 40

U01-LIB01-CT01A Sediment! Benzola'lo_ 8270CSIM wIKo llB "' 3 45-140 40

U01-LIB01-CT01A "'" ''''' 1 2,3-cd 8270CSlM 108 98 9 45-135 40

U01-LIB01-CT01A Sedimen Dibenz a.h ..~. 8270CSIM 108 108 0 45-135 '0
U01-L1B01-CT01A Sedimen~ Benzo{ ,h,1 en. 8270C 81M 85 85 0 45-135 '0
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Metals By SW6010B
Matrix Spike (MS)

":.'- "~,-' '1::-" '--~-.: ._.~. cr.' .'>~t.:/~ f.-~_
~'.' ,~Fl8g,'<~ID;Ii. ,k. ,'·<--f .', ," ..:i;!"<f.c'''. "i~"" .. " .. " , .. '-': .. ,~ 1,,:1......,,'

U01-L1B01-GT01A Sediment Iron. Total 6010B II< -2B6 7Q.130
U01-L1B01-eT01A Sediment ManQanese, Total 6010B 1moIK! 93 7Q.130
U01-L1B01-8T04B Sediment Barium, Total 6010B 1mol 102 70-130
U01-L1B01-BT04B Sediment Iron, Total 6010B

~
1013 7Q.130

U01-L1B01-BT04B Sediment Man anese, Total 6010B 137 70-130
U01-L1B01-AT030B Sediment Barium, Total 6010B I 95 70-130
U01-L1B01-AT03DB Sediment Iron, Total 6010B 1mol 567 70-130
U01-L1B01-AT03DB Sediment Manaanese, Total 6010B 1mol 100 7Q.130
U01-L1B01-AT01C Sediment Iron, Total 6010B 1mal 202 70-130
U01-L1B01-AT01C Sediment Manganese, Total 6010B m9/Kg 107 70-130

Mercury by SW7471A
Matrix Spike (MS)

·;K./~ID,;
ii __ ';>::'i
,i't:;~ji

U01-L1B01-CT01A Sediment Mereu . Total 7470A m K 97
U01-L1B01-BT04B Sediment Mereu , Total 7470A m K 87
U01-L1B01-AT03C Sediment Mereu , Total 7471A m 89

lJ01-LIB01-AT03CB Sediment Mereu , Total 7471A m I 90
lJ01-L1B01-AT01C Sediment Mercury, Tota! 7471A mglKg 107
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Metals By SW6010B
Duplicate Analysis

U01-L1B01-AT01C Sediment Iron, Total 60108 ma/K 8640 9570 10 30
U01·UBD1-AT01C Sediment Mannanese, Total 6010B ma/K 105 113 7 30

U01-L1B01-AT03DB Sediment Barium, Total 60108 mn/K 86.6 95.9 10 30
U01-L1B01-AT03DB Sediment Calcium, Total 6010B IK 65100 64500 1 30
UD1-L1B01-AT03DB Sediment Iron, Total 60108 m IK 20900 21400 2 30
UD1-LlB01-AT03DB Sediment Manaanese. Total 6010B ma/K 257 264 3 30
U01-L1B01-BT04B sediment Barium, Total 6010B malK 171 160 7 30
U01-L1B01-BT04B Sediment Calcium, Total 60108 mo/K 28800 29200 1 30
U01-lIB01-BT04B Sediment Iron, Toial 60108 mn/K 36000 34500 5 30
UD1-LIB01-BT04B Sediment Man aoose, Total 60108 m IK 520 497 5 30
UQ1-L1B01-GT01A Sediment Calcium, Total 60108 m IK 76400 73900 3 30
U01-L1B01-CT01A Sediment Iron, Total 6010B ma/K 16800 15200 10 30
U01-lIB01-CT01A Sediment Manganese, Total 6010B mg/Kg 183 179 2 30

Mercury by SW7471A
Duplicate Analysis

Data
Flag

1,

1

'-

•
~~~-'~m"--cc;~%" ~7- ~- - ,~" ,--" -~~f;"'~~~--r...-;', ;'"r i't lJg'1 't:~'\"\ii 1"r''''~<.i;.nl,~~·· r:~!..'4-J~!~;~tj~lo
~~~~L.:lJ~ L"':":~

UOHIB01·AT01C Sediment Mercurv, Total 7471A maIKo NO 0.01 NA 30
U01-lIB01-8T04B Sediment Mercurv: Total 7470A mil< 0.06 0.07 3 30
U01-LIB01-AT03C Sediment Mercu , Total 7471A mil< 0.06 0.05 6 30

U01-L1B01·AT03CB Sediment Mercu , Total 7471A m lI<a 0.04 0.04 2 30
U01-L1B01-GT01A Sediment Mercury, Total 7470A mglKg 0.04 0.07 65 30
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Metals By SW6020
Matrix Spike (MS)

'~,~"C" -.M.ir~ 't,:~:1~~_
..

. ..Il).,..,~ ,< <' tAe11+r M:J..~~ .•'....,.1 ~FIag• "'1'-, ..", ...... , ..<.._,.."..> .," )f,\,. ,. < _,.",,"'''' '."-"

U01-L1B01-AT01C Sediment Antimony, Total SW6020 ml!KnI 74 70-130
U01-L1B01-AT01C Sediment Arsenic, Total SW6020 m I/~ 86 70-130
U01-L1B01-AT01C Sediment Barium, Total SW6020 ma/K 112 70-130
U01-L1B01-AT01C Sediment Cadmium, Total SW6020 mal 86 70-130
U01-L1B01-AT01C Sediment Chromium, Total SW6020 m I 89 70-130
U01-L1801-AT01C Sediment Co r, Total SW6020 m IK!=I 91 70-130
U01-L1B01-AT01C Sediment Lead, Total SW6020 rna/K!:l 91 70-130
U01-L1801-AT01C Sediment Nickel, Total SW6020

la;~
90 70-130

U01-L1801-AT01C Sediment Silver, Total SW6020 96 70-130
U01-L1B01-AT01C Sediment Zinc, Total SW6020 81 70-130

U01-L1B01-AT03DB Sediment Antimony. Teta! SW6020 11K!> 27 70-130 VML
U01-L1B01-AT03DB Sediment Arsenic, Total SW6020 I01OIK. 91 70-130
U01-L1B01-AT03DB Sediment Cadmium, Total SW6020 mnlKa 97 70-130
U01-L1B01-AT03DB Sediment Chromium. Total SW6020

Ii!

90 70-130
U01-L1B01-AT03DB Sediment Co r, Total SW6020 92 70-130
U01-L1B01-AT03DB Sediment Lead, Total SW6020 123 70-130
U01-L1B01-AT03DB Sediment Nickel, Total SW6020 m 93 70-130
U01-LIB01-AT03DB Sediment Silver, Total SW6020 m 83 70-130
U01-L1B01-AT03DB Sediment Zinc. Total SW6020 m 81 70-130
U01-L1801-BT04B Sediment AntimonvI Total SW6020 ~ 39 70-130 VML
U01-LIB01-BT04B Sediment Arsenic, Tatal SW6020 92 70-130
U01-L1801-BT04B Sediment Cadmium, Total SW6020 m IKg 92 70-130
U01-LIB01-BT04B Sediment Chromium, Total SW6020 mg/K!> 115 70-130
U01-LIB01-BT04B Sediment CoPOer, Total SW6020 maIKo 96 70-130
U01-L1B01-BT04B Sediment Lead, Total SW6020 m IKo 95 70-130
U01-LIB01-BT04B Sediment Nickel, Total SW6020 IK 104 70-130
U01-LIB01-BT04B Sediment Silver, Total SW6020 IK 103 70-130
U01-LIB01-BT04B Sediment Zinc, Total SW6020 1010 94 70-130
U01-L1B01-eT01A Sediment Antimonv, Total SW6020 lma 37 70-130 VML
U01-L1B01-CT01A Sediment Arsenic. Total SW6020

~
87 70-130

U01-L1B01-CT01A Sediment Barium. Tolal SW6020 87 70-130
U01-L1B01-CT01A Sediment Cadmium. Total SW6020 67 70-130
U01-L1B01-CT01A Sediment Chromium. Total SW6020 IKg 82 70-130
U01-L1B01-CT01A Sediment Copper, Total SW6020 O1OIK 85 70-130
U01-L1B01-CT01A Sediment Lead, Total SW6020 mgl1(Q 92 70-130
U01-L1B01-CT01A Sediment NiCkel. Total SW6020 , maIKo 79 70-130
U01-L1B01-CT01A Sediment SlIver, Total SW6020 ~ 89 70-130
U01-L1B01-CT01A Sediment Zinc. Total SW6020 85 70-130
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Metals By SW6020
Duplicate Analysis
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U01-L1B01-AT01C Sediment Antimonv, Total 6020 ~ 0.16
U01-L1B01-AT01C Sediment Arsenic. Total 6020 ~ 3.5
UQ1-L1B01-AT01C Sediment Barium, Total 6020 K 31.4
UQ1-LlB01-AT01C Sediment Cadmium, Total 6020 Img/K 0.11
UQ1-L1B01-AT01C Sediment hromium, Tota 6020 ImQlK 7.9
U01-L1B01-AT01C Sediment CODDer, Total 6020 Ima/K 5.04
U01-lIB01-AT01C Sediment Lead, Total 6020 I;$K:~ 2.33
U01-L1B01-AT01C Sediment Nickel, Total 6020 m 9.41
U01·UB01-AT01C Sediment Silver. Total 6020 m K 0.035
U01-LIB01-AT01C Sediment Zinc. Total 6020 rnQlK.QI 27.6

UD1-L1B01-AT03DB Sediment Antimonv, Total 6020 mQ/K!:I1 0.16
U01-lIB01-AT030B Sediment Arsenic, Total 6020 maIKo 5.8
U01-LIB01·AT03DB Sediment Cadmium, Total 6020 ma/K 0.29
U01-LIB01-AT03DB Sediment hromium, Tota 6020 ImoIK 16
U01-L1B01-AT03DB Sediment Co r, Total 6020 m K 17.3
U01-L1B01-AT03DB Sediment Lead, Total 6020 m K 11.5
U01-L1B01-AT03DB Sediment Nickel, Total 6020 ma K 20
U01-L1B01-AT03DB Sediment Silver, Total 6020 mQ K 0.143
U01-L1B01-AT03DB Sediment Zinc, Total 6020 rna K 66.9
U01-LIB01-8T04B Sediment Antimonv, Total 6020 IfTI(J K 0.23
U01-LIB01·8T04B Sediment Arsenic, Total 6020 m K 9.4
U01-L1B01-BT048 Sediment Cadmium, Total 6020 K 0.46
U01-L1B01-BT04B Sediment hromium, Tota 6020 mglKi< 28.1
U01-L1B01-BT048 Sediment Coooer, Total 6020 m....9£K~ 30.9
U01-L1B01-BT04B Sediment Lead, Total 6020 m 17.6
U01-L1B01-BT048 Sediment Nickel, Total 6020 maiKo 39.9
U01-L1B01-BT04B Sediment Silver, Total 6020 m IK 0.2
U01·L1B01-BT04B Sediment Zinc, Total 6020 m II< 108
U01-L1B01-CT01A Sediment Antimon ,Total 6020 mgtKg 0.11
U01-L1B01-CT01A Sediment Arsenic, Total 6020 m IKQ 7.1

~'"'~,~" ~- ..~,~ ~Ii '"U01-L1B01-CT01A Sediment Cadmium, Total 6020 0.31

hU;;0:;1:;-L7.IBO~1.::-C",T;,;0;;1"A,+:Se<""d"im",en="hh",ro,"m",iu"m",,,,T7o,,ta'l-.,60,,2",0<--l"'" 17.2
U01-LIB01-CT01A Sediment Coooer, Total 6020 16.4
U01-LIB01-CT01A Sediment Lead, Total 6020 9.53
U01-LIB01-CT01A Sediment Nickel, Total 6020 1K0 22.7
U01-LIB01·CT01A Sediment Silver, Total 6020 IK 0.09
U01-LIB01-CT01A Sediment Zinc, Total 6020 mg/Kg 68.2

E-40

Cup
Result
0.14
3.2

21.2
0.1

6.54
4.13
2.3

8.48
0.034

25
0.16
6.6
0.29
19.2
17.5
13.7
22.4
0.123
68.6
0.29
9.3
0.52
33.6
31.8
17.5
44

0.19
109
0.12

7
58.7
0.28
14.5
15.9
9.36
21.8
0.07
66.1

RPD

17
10
39
16
19
20
1
10
5
10
1
12
2
18
1

17
11
16
3

24
1

11
18
3
1
10
3
1
9
1

20
7

17
3
2
4
15
3

Pr!lcIak>!l
limit

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
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U01-lIB01-AS01
U01-lIB01-AS01

VOCs by 82606
Matrix Spike/Matrix Spike Duplicate (MSIMSD)

,....",."""'T_-...-.:__=="",...,PI'lI!""AlI""_::::T_=,:
k1IOR ',uma Lhit' ' >_,

76 17 50-150 40
67 21 50-150 40

U01-lIB01-AS01 Sediment 1,2-Dichlorobenzene SW8260B ug/Kg 89 76 17 34-131 40

SVOCs by SW8270C
Matrix Spike/Matrix Spike Duplicate (MSIMSD)

~»';'.-:. "
rh~

~' ,h.''''''' " .l~,

"U01-L1B01-AS01 Sediment SWB270C u K B2 T7 • 20-99 40
U01-lIB01-AS01 Sediment SW8270C u IK 83 79 • 17-98 40
U01-LIB01-AS01 Sediment 1A-Dichlorobenzene SW8270C ulK BO 7. 6 10-109 40
U01-L1B01·AS01 Sediment N-Nitrosod' ..... SW827QC u IK 92 87 6 12-135 40
U01-lIB01-AS01 Sediment 1,2,4-Trichlorobenzene SW8270C IK BO 7. 6 21-100 40
U01-lIB01-AS01 Sediment~ SWB270C IK 93 87 8 15-113 40
U01-L1B01-AS01 Sediment Acena hthene SW8270C 1 89 BO 11 26-104 40
U01-UB01-AS01 Sediment 4-Nitro enol SW8270C IK 120 110 6 10-186 40
U01-lIB01-ASQ1 Sediment 2,4-Dinilrotoluene SWS270C IK 113 102 10 26-149 40
U01-lIB01-AS01 Sediment p OM PCP SW8270C ulK 92 72 24 10-145 40
U01-L1B01-AS01 Sediment ",no SW8270C IK 120 113 6 18-144 40
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Pesticides by SW8081A
Matrix SpikelMatrix Spike Duplicate (MS/MSD)
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UQ1-lIB01-AS02 Sediment aloha-SHe a081A I ualKo 105 98 7 53-130 50
U01-L1B01·AS02 Sediment beta-SHe 8081A

i
108 108 0 58-130 50

U01-L1B01-AS02 Sediment aamma-SHe Lindane 8081A 108 100 7 56-137 50
U01-UB01-AS02 Sediment delta-SHe 8081A 108 100 7 43-134 50
U01-L1B01·AS02 Sediment Heptachlor 8081A 100 92 8 51-132 50
UQ1-L1B01-AS02 Sediment Aldrin 8081A I ualKo 108 100 7 5(}-146 50
U01-L1B01-AS02 Sediment Heotachlor Eooxide 8081A "oIKo 100 100 0 43-157 50
U01-L1B01-AS02 Sediment aamma-Chlordane 8081A ualKa 100 100 0 48-143 50
U01-L1B01·AS02 Sediment Endosutfan I 8081A " IK 108 100 7 45-141 50
U01-L1B01-AS02 Sediment " a-Chlordane 8081A " IK 100 100 0 51-142 50
U01·UB01·AS02 Sediment Dieldrin 8081A ualKa 108 108 0 64-137 50
UO'-UB0100AS02 Sediment 4,4'-DDE 8081A ua/Ko 115 108 7 57·152 50
UD1-lIB01-AS02 Sediment Endrin 8081A ualKo 115 108 7 47-153 50
U01-UB01-AS02 Sediment Endosulfan II 8081A ualKo 108 100 7 6lJ.140 50
U01-UB01-AS02 Sediment 4,4'-000 8081A ualKo 113 113 0 58-154 50
U01-UB01-AS02 Sediment Endrin Aldeh de 8081A " 92 92 0 23-130 50
U01-lIB01-AS02 Sediment Endosutfan Sulfate 8OB1A "IK 100 100 0 49-119 50
U01-lIB01-AS02 Sediment 4,4'-DDT 8081A ug/Kg 108 108 0 52-138 50
U01-LIB01-AS02 Sediment Endrin Ketone 8061A ualKa 115 108 7 66-144 50
U01-L1B01-AS02 Sediment Methoxvchlor 8081A ua/Ka 115 115 0 46-144 50

PCBs by SW8082
Matrix Spike/Matrix Spike Duplicate (MS/MSD)

1•

U01-L1B01-AS01 Sediment
Aroctor 1016
Aroclor 1260
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Grain Size Result Summary
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LIBOI-AGROI UOI-LIBOI-AGROIA 0,0'· OS 70,2269[7 -147,652717 Gravel Medium 4.75 nun 4 0,00
LIBO[·AGRO[ UO[·LIBOI·AGROIA 0,0'- 0.5' 70.226917 ·147.652717 Grave Fine 200mm 10 0,09
LIBO[-AGRO[ UOI-LmOl-AGROlA 0,0'·0.5' 70.226917 -147,652717 Sand. Vcry Coarse 0.850 mm. 20 0.09
LIBOI-AGROI UO[·LlBOI·AGROIA 0.0' - 0.5' 70.226917 -[47,652717 Sand, Coarse 0.425 mm 40 0,7
LlBOI-AGROl UOI·LIBOI-AGROIA 0.0'·0.5' 70.226917 -[47,6527[7 Sand, Medium 0250mm 60 6.36
LlBOl-AGROl UOl·LIBOl-AGROIA 0,0' - OS 70,226917 -147.652711 Sand Fine O.I06mm 140 63
LIBOl-AGROl U01·LIBOI-AGROIA 0.0'·0.5' 70,2269[7 -[47.6527[7 Sand. Vet\! Fine 0.075mm 200 7.25
L1BOI-AGROI U01·LIBOJ-AGR01A 0,0' -OS 70.226917 ·147.652717 Clay <0.0039 mm NA 4.65
LIBOI-AGROI U01·LlB01·AGROIA 0,0' - 0.5' 70.2269[ 7 ·147,652717 Silt 0.0039 - 0.0625 mm NA 20.6
L1BOI-AGROI UOI-LlBOl·AGROIA DUP 0.0'·0.5' 70.226917 ·147,652717 Gravel Medium 4.75mm 4 0.00-
LIBOI-AGROI UOl·LlBOl·AGR01A DUP 0.0'·0.5' 70.226917 -147.652717 Gravel Fine 2.00rrun 10 0.00
LIBOl·AGROl UOl-LlB01-AGROIA DUP 0.0' - 0.5' 70.2269[7 -147.652717 Sand. Verv Coarse 0.850mm 20 0.11
LlBOl·AGROl U01·LlB01·AGROIA DUP 0.0' - 0.5' 70,2269[ 7 -147.652717 Sand, Coarse 0.425 mm. 40 1.02

UOI-LlBOl·AGROIA DUP 0.0' - 0.5' 70.226917 Sand. Medium
-

LIBOI-AGR01 ·147.652717 O.250mm 60 7.32
LlBOI-AGROI UOI-LIBOl~AGROIA DUP 0.0' - 0.5' 70,226917 -147.652717 Sand, Fine 0.106mm 140 64,8
LlBOl·AGROl UOI-LIBOI-AGROIA DUP o.o'-OS 70.226917 -147,652717 Sand, Very Fine 0.075mm 200 7,13
LIBOI-AGROI UOI-LIBOI-AGROIA DUP 0.0' - 0.5' 70,226917 -147.652717 Clav <0.0039mm NA 4.47
LIBOI-AGROI UOI-L1BOI-AGROIA DUP 0.0'· OS 70.226917 -147.652717 Silt 0.0039 - 0,0625 mm NA 18.7
LIBOI-AGROI UO[-LlBOI-AGROIB 4,0' - 5.0' 70.226917 -147.652717 Gravel Medium 4.75mm 4 0,00
L1BO[-AGROI UOI-LlBOI-AGROIB 4.0' - 5.0' 70.226917 -[47.652717 Gravel Fine 2.00 mm. 10 0,00
L1BOI-AGROI UOI-L1BOI-AGROIB 4.0' - 5.0' 70,226917 -147.6527[7 Sand, Very Coarse 0.850mm 2. 0.02
LIBOl·AGROI UOI-LlBOI-AGROI B 4.0' • 5,0' 70.2269[ 7 -147.652717 Sand, Coarse 0.425mm 40 0.23
LlBOI-AGROI UOI·LlBOI·AGROIB 4.0' - 5.0' 70,226917 -147.652717 Sand, Medium O.2SOmm 60 0,71
LIBOI-AGROI UOI-LIBOI-AGROIB 4.0' - 5.0' 70,226917 -147,652717 Sand, Fine O.I06mm 140 3.4
LIBOI-AGROI UOl-LlB01-AGROIB 4,0' - 5,0' 70.226917 -147,652717 Sand, Verv Fine 0.075 nun 200 9.28
LIBOI-AGROI UOl·L1BOI·AGROIB 4.0' - 5.0' 70,226917 w147.652717 Clav <0.OO39mm NA 5.91
L1BOI-AGROI UOl·LlBOI-AGROlB 4.0' • 5.0' 70.2269[ 7 -147.652717 Silt 0.0039· 0.0625 mm NA 89.3
L1BOI-AGROl UOl·LIBOI-AGROIC 9,0' -10,0' 70.226917 -147.652717 Gravel, Mediwn 4.75mm 4 0.00
LIBOlwAGROI U01-LIBOt-AGROIC 9.0'·10.0' 70,226917 -147.652717 Gravel Fine 2.00 rrun 10 0,00
LTBOI-AGROI UOI-LIBOI-AGROIC 9.0' - 10.0' 70.226917 -147.652717 Sand, VeN Coarse O.8:50mm 20 0.27
L1BO[-AGROI UOI-LlBOI-AGROIC 9,0' -10,0' 70.226917 ·147.652717 Sand Coarse 0.425 nun 4. 0.44
LlBOI-AGROI UOI-L[BOI-AGROIC 9.0' -10,0' 70.226917 -147.652717 Sand, Medium 0.250mm 60 1.16
L1BOI-AGRO[ UO[-L1BOI-AGROIC 9,0' - 10.0' 70,226917 -147,6527[7 Sand, Fine 0.106mm 140 4.36
LlBO[-AGRO[ UOl-L[BOI-AGROIC 9.0'· 10.0' 70.2269[7 ·147,652717 Sand, Very Fine 0,075mm 200 4.78
L1BOI-AGROI UO[-LlBOI-AGROlC 9.0' - 10.0' 70,226917 -147,652717 Clav <0.0039 mm NA 8,97
L1B01·AGR01 UOl-LIBOt-AGR01C 9.0'·10.0' 70.226917 -147.652717 Silt 0.0039 - 0.0625 mm NA 79.9
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Grain Size Result Summary

LIBOl-AGROl UOl-LlBOI-AGR01D 12.0' - 13.0' 70.226917 -147.6.52717 Gravel Medium 4.75mm 4 4.51
LIBOI-AGROI UOI-LlBOI-AGROID 12.0' - 13.0' 70.226917

_."--

-147.652717 Gravel, Fine 2.00mm 10 2.8
LIBOI-AGROI UOI-LlBOI-AGROID 12.0' - 13.0' 70.226917 -147.652717 Sand V Coarse 0.850mm 20 0.79
LIBOI-AGROl UOI-LlBOI-AGROID 12.0' - 13.0' 70.226917

-
-147.652717 Sand Coarse 0.425 mm 4<) 2.72

LlBOI-AGROI UOI-LIB01-AGROID 12.0' - 13.0' 70.226917 -147.652717 Sand Medium 0.2SOmm 60 11.1
LlB01-AGROI U01·LIB01-AGROlD 12.0' • 13.0' 70.226917 -147.652717 Sand. Fine O.I06mm I.., 23.9

UOl-LIBOI-AGROlD
- .

LlBOI-AGROI 12.0' - 13.0' 70.226917 -147.652717 Sand V Fine O.075mm 200 8.35
LlBOI-AGROI UOI-LIBOI-AGROlD 12.0' - 13.0' 70.226917 -147.652717 Clav <0.0039 mm NA 8.96
LIBOI-AGROI UOl-LIB01-AGROID 12.0' - 13.0' 70.226917 -147.652717 Silt 0.0039 - 0.0625 mm NA 32.2
LlBOI_AGR02 U01-LIBOl-AGR02A 1.5' - 2.5' 70.233150 -147.642150 Gravel, Medium 4.75mm 4 0.00
LIBOI-AGR02 UOl·LIB01-AGR02A 1.5'·205' 70.233150 -147.642150 Gravel, Fine 2.00mm 10 0.00
LIBOI-AGR02 UOI-LIBOI-AGR02A 1.5' - 2.5' 70.233150 -147.642150 Sand, Verv Coarse 0.850 mm 20 0.14
LffiOI-AGR02 UOI-LIBOI-AGR02A

.
1.5' - 205' 70.233150 -147.642150 Sand, Coarse 0.425 nun 4<) 0.22

LIBOI-AGR02 UOI-LIBOI-AGR02A 1.5' - 205' 70.233150 -147.642150 Son Medium 0.250 nun 60 0.79
LlBOI-AGR02 UOI-LIBOI-AGR02A 1.5' - 2.5' 70.233150 -147.642150 Sand. Fine O.l06mm 14<) 5.82
LlBOI-AGR02 UOI-LlBOI-AGR02A IS - 2.5' 70.233150 -147.642150 Sand, VerY Fine 0.075 mm 200 4.04
LIB01-AGR02 UOI-LIBOI-AGR02A 1.5' - 2.5' 70.233150 -147.642150 Clav <0.0039mm NA 5.59
UBOl-AGR02 UOI-LIBOI-AGR02A 1.S' - 2.5' 70.233150 -147.642150 Silt 0.0039 - 0.0625 mm NA 80.1
L1BOI-AGR02 U01-L1BOI-AGR02B 3.0' - 3.5' 70.233150 -147.642150 Gravel, Medium 4.75 mm 4 0.00...
L1BOI-AG~Q.:~ UOl·LIB01-AGR02B 3.0' - 3.5' 70.233150 -147.642150 Gravel, Fine 2.00mm 10 0.10-.
LIBOI_AGR02 U01-LIB01-AGR02B 3.0' - 3.5' 70.233150 -147.642150 Sand VerY Coarse 0.850mm 20 0.17

Sand_ Coarse
.

UBOI-AGR02 UOl·LIBOI-AGR02B 3.0' - 3.5' 70.233150 -147.642150 0.425 nun .., 0.50
LlBOI-AGR02 UOI-LlBOI-AGR02B 3.0' - 3.5' 70.233150 -147.642150 Sand, Medium 0.250mm 60 3.12
UBOI-AGR02 UOI-LlBOI-AGR02B 3.0' - 3.5' 70.233150 ·147.642150 Sand Fine O.l06mm 140 40.2
LlBOI-AGR02 UOI-LIBOI-AGROlB 3.0' - 3.5' 70.233150 -147.642150 Sand, Very Fine 0.075 mm 200 9.95
LIBOI-AGR02 UOI-LlBOI-AGR02B 3.0' - 3.5' 70.233150 -147.642150 Cia <0.0039 mm NA 6.46
UBOl-AGR02 UOl-LlBOI-AGR02B 3.0' _3.5' 70.233150 -147.642150 Silt 0.0039 - 0.0625 mm NA 35.7
UBOI-AGR02 UOI-LlBOI-AGR02C 6.0' - 7.0' 70.233150 -147.642150 Gravel, Medium 4.75 nun 4 0.00
LlBOI-AGR02 UOl·LlB01-AGR02C 6.0' - 7.0' 70.233150 -147.642150 Gravel, Fine 2.00 nun 10 Oc~
LlB01·AGR02 U01-LIBOI·AGR02C 6.0' -7.0' 70.233150 -147.642150 Sand VerY Coarse 0.850mm 20 0.06
LlBOI-AGR02 UOI-LlB01-AGR02C 6.0' - 7.0' 70.233150 -147.642150 Sand CoaT&: 0.425 nun 4<) 059
LlBOI-AGR02 U01-LiBO I-AGR02C 6.0' - 7.0' 70.233150 -147.642150 Sand Mediwn 0250mm 60 10.7
LlBOI-AGR02 UOl·LIBOI-AGR02C 6.0' - 7.0' 70.233150 -147.642150 Sand, Fine 0.106 mm 14<) 51.1
LlBOI_AGR02 U01-LlB01-AGR02C 6.0· - 7.0' 70.233150 -147.642150 Sand, VerY Fine 0.075 nun 200 8.01
LlBOI-AOR02 UOI-LffiOI-AGR02C 6.0' -7.0' 70.233150 -147.642150 Clav <O.0039mm NA 3.18
LlBOI-AGR02 UOI-LffiOI-AGR02C 6.0' - 7.0' 70.233150 -147.642150 Silt 0.0039 - 0.0625 mm NA 23.5

F-2

. -'-il "·.1



Grain Size Result SummaI)'

LIBOI-AGR02 U01-LIBOI-AGR02D 11.0' - 12.0' 70.233150 -147.642150 Gravel, Medium 4.75mm 4 0.00
LlBOI-AGR02 UOl-LIBOI-AGR02D 1LO' - 12.0' 70.233150 -147.642150 Gravel Fine 200 ... 10 0.00
LlBOI-AGR02 UOI-LiBOt-AGR02D 11.0' _ 12.0' 70.233150 -147.642150 Sand Very Coarse 0.850 nun 20 1.18
LIBOI-AGR02 UOI-LlBOl-AGR02D IJ.O' - 12.0' 70.233150 -147.642150 Sand Coarse 0.425mm 40 0.67
L1BOI-AGR02 UOI-LlBOI-AGR02D 11.0' - 12.0' 70.233150 -147.642150 Sand Mediwn 0150 rum 60 1.03
LIB01-AGR02 UOl-LlBOI-AGR02D 11.0' - 12.0' 70.233150 -147.642150 Sand Fine 0.106 rum 140 4.08
LIBOI-AGR02 UOI-LlBOI-AGR02D 11.0' -12.0' 70.233150 -147.642150 Sand, Verv Fine 0.075 rum 200 3.41
L1BOI-AGR02 UOI-LlBOI-AGR02D It .0' - 12.0' 70.233150 -147.642150 Clov <O.0039mm NA 12.9
LIBOI-AGR02 UOI-LlBOI-AGR02D 11.0' - 12.0' 70.233150 -147.642150 Silt 0.0039 - 0.0625 mm NA 76.9
LlBOI-AGR03 UOI-LIBOI-AGR03A 0.0' -0.7' 70.239600 -147.630433 Gravel Mediwn 4.75 nun 4 0.9
LlBOI-AGR03 UOI-LlBOI-AGR03A 0.0' -0.7' 70.239600 -147.630433 Gravel Fine 2.00mm 10 5.44
L1BOt-AGR03 UOI-LlBOI-AGR03A 0.0' - 0.7' 70.239600 -147.630433 Sand, Very Coarse O.8S0mm 20 4.51
LlBOI-AGR03 UOI-LlBOI-AGR03A 0.0' _0.7' 70.239600 -147.630433 Sand, Coarse 0.425mm 40 2.57
LlBOl-AGR03 UOl-LIBOI-AGR03A 0.0'·0.7' 70.239600 -147.630433 Sand. Mediwn 025Qmm 60 2.51
LIBOI-AGR03 UOl·LIB01-AGR03A 0.0' - 0.7' 70.239600 -147.630433 Sand Fine O.106mm 140 14.3
LlBOI-AGR03 UOI-LiB01-AGR03A 0.0' - 0.7' 70.239600 -147.630433 Sand, Verv Fine 0.075 mm 200 8.81
LIB01-AGR03 UOI-LlBOI-AGR03A 0.0' -0.7' 70.239600 -147.630433 Clav <0.0039 mm NA 8.9
L1B01-AGR03 UOl-LlBOI-AGR03A 0.0' -0.7' 70.239600 -147.630433 Silt 0.0039 _0.0625 mm NA 49.8
LIBOI-AGR03 UOI-LlBOI-AGR03B 2.5' - 4.0' 70.239600 -147.630433 Gravel, Mcdiwn 4.75 mm 4 1.37
LlBOI-AGR03 UOI-LIBOI-AGR03B 2.5' - 4.0' 70.239600 -147.630433 Gravel, Fine 2.00 nun 10 0.00
LIBOI-AGR03 UOI-LlBOI-AGR03B 2.5' _4.0' 70.239600 -147.630433 Sand, Verv Coarse 0.850mm 20 0.17
L1BOI-AGR03 UOI-LlBOI-AGR03B 2.5' _4.0' 70.239600 -147.630433 Sand Coarse O.425mm 40 0.28
LlBOI-AGR03 UOI-LIB01-AGR03B 2,s' - 4.0' 70.239600 -147.630433 Sand, Medium 0250mm 60 1.03 -
LlBOI-AGR03 UOI-LIBOI-AGR03B 2.5' - 4.0' 70.239600 -147.630433 Sand Fine O.106rrnn 140 9.49
LlBOI-AGR03 UO l-LIBOI-AGR03B 2.5' _4.0' 70.239600 -147.630433 Sand, Vcry Fine 0.075mm 200 6.61
L1BOI-AGR03 UOI-LlBOI-AGR03B 2.5' - 4.0' 70.239600 -147.630433 Clav <0.0039 mm NA 8.72
LlBOl-AGR03 UOI-LIB01-AGR03B 2.5' - 4.0' 70.239600 -147.630433 Silt 0.0039 _0.0625 mm NA 67.5
L1BOI-AGR03 U01-LlB01-AGR03C 9.0' - 10.0' 70.239600 -147.630433 Gravel, Medium 4.75mm 4 0.05
LlBOl-AGR03 UOI-LlBOI-AGR03C 9.0' -10.0' 70.239600 -147.630433 Gravel, Fine 2.00 nun 10 0.00-
LlBOI-AGR03 U01-LIB01-AGR03C 9.0' - 10.0' 70.239600 -147.630433 Sand, Verv Coarse 0.850mm 20 1.1

LlBOI-AGR03 U01-LIBOI-AGR03C 9.0' -10.0' 70.239600 -147.630433 Sand, Coarse 0.42:5 mm 40 0.61
LlB01·AGR03 UOI-LlBOI-AGR03C 9.0' - 10.0' 70.239600 -147.630433 Sand, Medium 0250 rmn 60 1.39
LlBOl~AGR03 UOI-LIBOI-AGR03C 9.0' -10.0' 70.239600 -147.630433 Sand. Fine 0.106 mm 140 8.56
LlBOI-AGR03 UOI-LIBOI-AGR03C 9.0' • 10.0' 70.239600 -147.630433 Sand, Very Fine 0.075 JmII. 200 7.49
LIBOI-AGR03 U01-L1BOI-AGR03C 9.0' - 10.0' 70.239600 -141.630433 Clav <O.OO39mm NA 7.17
LIBOI-AGR03 UOI-L1BOI-AGR03C 9.0' - 10.0' 70.239600 -147.630433 Silt 0.0039 - 0.0625 mm NA 73.5

F-3



Grain Size Result Summary

f~~ > '" 1'"'~':;t'< ' , r;;: "~ " ,
i'i"» , :J""tlJl.~n.~~(~.' "1t ;, , '

, """ " ~ 'o.J< '"'.,
L~::'•.:.i,!;.;·"'" __ .~_ ~J~: .... ~'~.~J.:lJ. ..._ l ",.' '» ~ ,;.; ~: " , ,

'":k.; ....../~". )'~l:""'<.....;.;.....,~~ .~~~~- - ,
"

LlBOI-AGR03 UOI-LIBOI-AGR03D 13.5'·14.5' 70,239600 -147,630433 Gravel, Medium 4.75 nun 4 0.87
LlBOI-AGR03 UOI-LlBOI-AGR03D 13.5' ·14.5' 70239600 -147.630433 Gravel, Fine 2.00mm 10 3.54
LIBOI-AGR03 U01·LIBOl-AGR03D 13.5' - 14.5' 70.239600 -147.630433 Sand Vcry Coarse O.850mm 20 1.92
LIBOI-AGR03 UOl-LlBOI-AGR03D 13.5' • 14.5' 70.239600 -147.630433 Sand Coarse 0.425 nun 40 7.1
LIBOI-AGR03 U01-LlBOl·AGR03D 13.5' - 14.5' 70.239600 ·147.630433 Sand, Medium O.250mm 60 27.9
LIBOI-AGR03 UOI-LIBOI-AOR03D 13.5' - 14.5' 70.239600 -147.630433 Sand. Fine 0.106 mm 140 33.1
LIBOI-AGR03 UOI-LffiOI-AGR03D 13.5' - 14.5' 70.239600 -147.630433 Sand, Verv Fine 0.075 nun 200 2.29
LIBOI-AOR03 U01-LlB01-AGR03D 13.5' • 14.5' 70.239600 -147.630433 Clav <0.0039mm NA 5.04
LIBOl-AGR03 UOl·LIBOl-AOR03D 13.5' - 14.5' 70.239600 -147.630433 Silt 0.0039 - 0.0625 mm NA 19.1
LlBOI-AGR04 UOI-LIBOI-AGR04A 0.5' • 1.5' 70.245700 ·147.619100 Gravel Medium 4.75mm 4 0.00
LlBOI-AGR04 UOI-LlBOI-AGR04A 0.5' - 1.5' 70.245700 -147.619100 Gravel, Fine 2.00mm 10 0.00
L1BOI-AGR04 UOI-LlBOI-AGR04A 0.5' - 1.5' 70.245700 -147.619100 Sand, Verv Coarse 0.850 mm 20 0.11

- -
LIBOI-AGR04 UOl·LIBOl-AGR04A OS - 1.5' 70.245700 -147.619100 Sand, Coarse 0.425 nun 40 0.34
LlBOI-AGR04 UOI-LlBOI-AGR04A 0.5' - 1.5' 70.245700 -147.619100 Sand, Medium 0.250mm 60 2.00
LlBOI·AGR04 U01-LIBOI-AGR04A 0.5' - 1.5' 70.245700 -147.619100 Sand, Fine 0.106 nun 140 6.38
LIBOI-AGR04 UOI-LlBOI-AGR04A 0.5' - 1.5' 70.245700 -147.619100 Sand, Verv Fine 0.075 mm 200 1.08

UOI-LlBOI-AGR04A 0.5' - 1.5' 70.245700
-

LlBOI-AGR04 -147.619100 Cloy <0.0039 mm NA 9.01
LIBOI-AGR04 UOI·LIBOI-AGR04A 0.5' - 1.5' 70.245700 -147.619100 Silt 0.0039·0.0625 mm NA 82.6
LlBOI-AGR04 UOI-LIBOI-AGR04B 5.0' - 6.5' 70.245700 -147.619100 Gravel, Medium 4.75mm 4 10.7
LlB01_AGR04 UOI-LlBOI-AGR04B 5.0' - 6.5' 70.245700 ·147.619100 Gravel, Fine 2.00mm 10 2.98-
LIBOI-AGR04 UOl-LIB01-AGR04B 5.0' - 6.5' 70.245700 -147.619100 Sand Very Coarse 0.850mm 20 1.62
L1BOI-AGR04 UOl-LIB01-AGR04B 5.0' - 6.5' 70.245700 -147.619100 Sand Coarse 0.425 mm 40 2.11
LlBOI-AGR04 UOI-LlBOI-AGR04B 5.0'·6.5' 70.245700 -147.619100 Sand, Medium 0.250mm 60 7.03
LIBOI-AGR04 UOI-LlBOI-AGR04B 5.0' - 6.5' 70.245700 -147.619100 SmxI,Fme 0.106 nun 140 23.4
LlBOI-AGR04 UOI-LIBOI-AGR04B 5.0' - 6.5' 70.245700 -147.619100 Sand, Very Fine 0.Q75mm 200 12.5
L1BOI-AGR04 UOI·LIBOI·AGR04B 5.0' - 6.5' 70.245700 -147.619100 ClOY <0.0039 mm NA 4.76
LIBOI-AGR04 UOI-LlBOI-AGR04B 5.0' - 6.5' 70.245700 -147.619100 Silt 0.0039·0.0625 mm NA 35.5
L1BOl-AGR04 UOI-LIBOI-AGR04C 8.0'·9.0' 70.245700 -147.619100 Gravel, Medium 4.75mm 4 13.4
L1BOI·AGR04 UOI-LlBOI-AGR04C 8.0' - 9.0' 70.245700 -147.619100 Gravel Fine 2.00 nun 10 13.3
LIBOI-AGR04 UOI-LIBOI-AGR04C 8.0' - 9.0' 70.245700 -147.619100 Sand .Verv Coarse 0.850mm 20 12.4
L1B01-AGR04 UOI-LIBOI-AGR04C 8.0' - 9.0' 70.245700 -147.619100 Sand Coarse O.425mm 40 13.4
LIB01·AOR04 UOI-LIBOI-AGR04C 8.0' - 9.0' 70.245700 -147.619100 Sand, Medium 0.250mm 60 8.51
L1BOI-AGR04 UOI-LIB01-AGR04C 8.0' - 9.0' 70.245700 -147.619100 Sand, Fine O.I06mm 140 10.4
L1BOI-AGR04 UOI-LIB01-AGR04C 8.0' - 9.0' 70.245700 -147.619100 Sand, VerY Fine 0.075 nun 200 3.35
L1B01-AGR04 UOI-LmOl-AGR04C 8.0' - 9.0' 70.245700 ·147,619100 CIa <0.0039 mm NA 3.12
LIBOI-AGR04 VOl-LlB01-AGR04C 8.0' - 9.0' 70.245700 -147.619100 Silt 0.0039 - 0.0625 mm NA 19.9
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L1BOI-AGR04 UOI-LIBOI-AGR04D 11.0' - 12.5' 70.245700 -147.619100 Gravel, Medium 4,75mm 4 0.00
L1BOI-AGR04 UOI-LIBOI-AGR04D 11.0' - 12S 70.245700 -147.619100 Grave Fine 200mm 10 0.35
L1BOI-AGR04 UOI-LIBOI-AGR04D 11.0' - 12.5' 70.245700 -147.619100 Sand, Very Coarse 0.8SOmm 20 0.56
L1BOI-AGR04 UOI-L1BOI-AGR04D 11.0' - 12.5' 70.245700 -147.619100 Sand Coarse 0.425 mm 40 0.51
L1BOI-AGR04 UOI-L1BOI-AGR04D 11.0' - 12.5' 70.245700 -147.619100 Sand. Medium O.250mm 60 0.86
LlBOl-AGR04 UOI-L1BOI-AGR04D 11.0' - 12.5' 70.245700 -147.619100 Sand. Fine 0.106 mm 140 3.73
L1BOI~AGR04 UOI~LlB01~AGR04D 11.0' - 12.5' 70.245700 -147.619100 Sand, VeJ'Y Fine 0.075 nun 200 6.15
LlBOI-AGR04 UOI-LlBOI-AGR04D 11.0' - 12.5' 70.245700 -147.619100 Clav <O.OO39mm NA 10.2
LIBOI-AGR04 UOI-L1BOI-AGR04D 11.0' . 12.5' 70.245700 -147.619100 Silt 0.0039 - 0.0625 mm NA 74.3
LIBOI-AGR05 UOI-LIBOI-AGR05A 0.0' - 1.0' 70.252117 -147.607817 Gravel Medium 4.7Smm 4 0.00
L1BOI-AGR05 UOl~LlB01·AGR05A 0.0' - 1.0' 70.252117 -147.607817 Gravel Fine 2.00mm 10 0.00
LlBOI-AGR05 UOl-LIBOl-AGR05A 0.0' - 1.0' 70.252117 -147.607817 Sll11d.. Verv Coarse 0.850 mm 20 0.07
Lm01-AGR05 UOI-L1BOI-AGR05A 0.0' - 1.0' 70.252117 -147.607817 Sand. Coarse 0.42Smm 40 0.19
L1B01~AGR05 UOI-L1BOI-AGROSA 0.0'. 1.0' 70.252117 ~147.607817 Sand, Medium 02SOmm 60 0.38
LIBOI-AGR05 UOl~LlB01·AGR05A 0.0' - 1.0' 70.252117 -147.607817 Sand, Fine 0.106 mm J40 1.65
LlB01-AGR05 UOl~L1BOI-AGR05A 0.0' - 1.0' 70.252117 -147.607817 Sand, Very Fine 0.075 mrn 200 2.70
LlB01·AGR05 U01·LlBOI·AGR05A 0.0' - 1.0' 70.252117 -147.607817 Clay <0.0039 mm NA 10.5
LlBOI·AGR05 UOI~LlBOI-AGR05A 0.0' - 1.0' 70.252117 -147.607817 Silt 0.0039 - 0.0625 mm NA 78.5
L1BOI-AGR05 UOI-LIBOI-AGR05B 5.0' - 6.0' 70.252117 -147.607817 Gravel, Medium 4.75mm 4 0.00
L1BOI-AGR05 UOI-LIBOI-AGR05B 5.0' - 6.0' 70.252117 -147.607817 Gravel, Fine 2.00 mm 10 0.00
LlBOI-AGR05 UOI-LIBOI-AGR05B 5.0' ·6.0' 70.252117 -147.607817 Sand Verv Coarse 0.850 mm 20 0.24
LlB01·AOR05 UOI~LlBOI-AGR05B 5.0' . 6.0' 70.252117 -147.607817 Sand Coarse 0.425mm 40 0.76
LlBOI-AGR05 UOI-LlBOI-AGR05B 5.0' ~ 6.0' 70.252117 ~147.607817 Sand. Medium O.250mm 60 0.95
LlBOI-AGR05 UOl-LlBOI-AGRO.5B 5.0' -6.0' 70.252117 -147.607817 Sand, Fine 0.106 mm J40 3.90
LmOI-AGR05 UOI-LlBOI-AGR05B 5.0' - 6.0' 70.252117 -147.607817 Sand, Verv Fine 0.075mm 200 2.57
LmOl~AGROS U01~LmOl-AGR05B 5.0' - 6.0' 70.2.52117 -147.607817 Cia <0.0039mm NA 16.9
LlBOI-AGR05 UOI-LlBOI-AGR05B 5.0' -6.0' 70.252117 -147.607817 Silt 0.0039 - 0.0625 mm NA 73.1
L1BOl~AGROS UOl·LlB01·AGR05C 10.0' - 11.0' 70.252117 -147.607817 Gravel Medium 4.75mm 4 0.00
L1BOI-AGR05 UOI-LIBOI-AGR05C 10.0' - 11.0' 70.252117 -147.607817 Gravel, Fine 2.00mm 10 0.00
LlBOI-AGR05 UOI-L1BOI-AGR05C 10.0' - 11.0' 70.252117 -147.607817 Sand, Vcry CoHflle 0.850 nun 20 0.03

LlBOI-AGR05 UOI-LlBOI-AGR05C 10.0' - 11.0' 70.252117 -147.607817 Sand Coarse O.42Smm 40 0.29

LlBOI-AGR05 UOI-LIBOI-AGR05C 10.0' - 11.0' 10.252117 -147.607817 Sand. Medium 0250mm 60 0.44

LlBOI-AGR05 UOI-LlBOI-AGR05C 10.0' - 11.0' 70.252117 -147.607817 Sand. Fine 0.106 nun J40 7.99

LlBOI-AGR05 UOI-LlBOI-AGR05C 10.0' - 11.0' 70.252117 -147.607817 8and, Very Fine 0.07Smm 200 10.0
LlBOI-AGR05 UOI-LlBOI-AGR05C 10.0' - 11.01 70.252117 -147.607817 Clay <O.0039mm NA 11.5

LlBOI-AGR05 UOI-LlBOI-AGR05C 10.0' - 11.0' 70.252117 ~147.607817 Silt 0.0039·0.0625 mm NA 64.6

F-5



Grain Size Result Summary

l:r,~""""'1'~~~<'"""'''",~ :JI. f" . ~~., ~ ~- I I' h ,'"'V"
'~'l'-:·~~'·~'~~~""-.f~~•• b~< ~ ~ • ~ , I >. ' , ~,

~i£.''':~i&~~~~u::"~ i ~~~. "
_ ·,)L ~".... ~

,
~,.l,.,l.;.. .... .~.....~ ~IJ_~ , :x>-:,;..';~ J~'...,.~~~

LIBOI·AGR05 UOlwLlBOlwAGROSD 12.5' w13.5' 70.252117 w147.607817 Gravel, Medium 4.75mm 4 0.00
LlBOlwAGR05 UOl-LIBOI-AGR05D 12.5' w13.5' 70.252117 ·147.607817 Gravel, Fine 2.00mm 10 0.00
LlBOlwAGROS UOlwLIBOlwAGR05D 12.5'-13.5' 70.252117 -147.607817 Sanrl VPf'V Coarse 0.8S0mm 2' 0.08
LIB0l-AGR05 UOI-LIBOI-AGR05D 12.5' w13.S' 70.252117 w147.607817 Sand Coarse 0.425 mm 40 3.84

UOI-LIBOI-AGR05D 12.5' w13.5' 70.252117 S~Medium
..

LIBOI-AGR05 w147.607817 0.250 mm 60 37.3
LlB01·AGR05 UOl-LlBOl-AGR05D 12.5' - 13.5' 70.252117 -147.607817 SllM Fine 0.106 nun 140 37.3
LffiOI-AGR05 UOI-LlBOlwAGR05D 12.5' w13.5' 70.252117 -147.607817 Sand, V...-v Fine 0.07Smm 200 5.73
L1BOI-AGR05 UOlwLIBOlwAGR05D 12.5' w13.5' 70.252117 w147.607817 CI~- <0.0039 mm NA 2.02
LlBOlwAGR05 UOI·LIBOI·AGR05D 12.5' w13.5' 70.252117 w147.607817 Silt 0.0039 - 0.0625 mm NA 12.8
LlBOl wAGR06 UOI·LIB01wAGR06A 0.0' w0.5' 70.258394 w147.596279 Gravel· Medium 4.75 mm 4 0.00
LIBOI-AGR06 UOl-LiBOlwAGR06A 0.0' - 0.5' 70.258394 -147.596279 Gravel, Fine 2.00mm 10 0.00
LIBOI-AGR06 UOlwLlBOlwAGR06A 0.0' - 0.5' 70.258394 -147.596279 Sand, V&V Coarse 0.850mm 20 0.17•... -
LlBOlwAGR06 UOI·LmOl~AGR06A 0.0' w0.5' 70.258394 -147.596279 Sand Coarse 0.42Smm 40 0.22
LIBOlwAGR06 UOlwLIBOlwAGR06A 0.0' - 0.5' 70.258394 -147.596279 Sand, Medium 0.2S0mm 60 0.49
LIBOlwAGR06 UOlwLIBOlwAGR06A 0.0' w0.5' 70.258394 -147.596279 Sand, Fine 0.106 mm 140 7.97
LIB01·AGR06 UOl wLlBOl wAGR06A 0.0' - 0.5' 70.258394 -147.596279 Sand, VeN Fine 0.075 mm 200 21.6
LIBOlwAGR06 UOI·LlBOlwAGR06A 0.0' - 0.5' 70.258394 -147.596279 Cl.v <O.OO39mm NA 6.28
LIBOlwAGR06 UOlwLIBOlwAGR06A 0.0' - 0.5' 70.258394 w147.596279 Silt 0.0039 w0.0625 mm NA 59.4
LIBOl wAGR06 UOlwLlBOlwAGR06B 3.5' - 4.5' 70.258394 -147.596279 Gravel Mediwn 4.7Smm 4 0.00
LlBOI~AGR06 UOl-LlBOI-AGR06B 3.5' - 4.5' 70.258394 -147.596279 Gravel Fine 2.00mm 10 0.00
LmOl~AGR06 UOl-LIBOI-AGR06B 3.5' - 4.5' 70.258394 w147.596279 Sanrl VPf'V Coarse O.8S0mm 2. 0.39
LIBOlwAGR06 UOI-LIBOI-AGR06B 3.5' - 4.5' 70.258394 w147.596279 saWf Coarse 0.425 mm 4' 0.48
LlBOI-AGR06 UOI-LlBOI-AGR06B 3.5' w4.5' 70.258394 w147.596279 Sand Medium 0.250 nun 60 1.08
LIBOl·AGR06 UOlwLlB01-AGR06B 3.5' w4..5' 70.258394 -147.596279 Saru"t Fine 0.106 nun 140 13.1
LlBOI-AGR06 UOI-LffiOl-AGR06B 3.5' w4.5' 70.258394 -147.596279 Sand, VPT'V Fine 0.075 nun 200 14.6
LIBOlwAGR06 UOlwLIBOlwAGR06B 3.5' w4..5' 70.258394 -147.596279 C~ <O.OO39mm NA 6.37
LlBOI-AGR06 UOI-LlBOI-AGR06B 3.5' - 4.5' 70.258394 -147.596279 Silt 0.0039 w0.0625 mm NA 57.3
LIBOlwAGR06 UOlwLIBOlwAGR06C 8.5' w10.0' 70.258394 w147.596279 Gravel, Medium 4.75 mm 4 0.00.- -----

LlBOlwAGR06 UOlwLIBOlwAGR06C 8.5' w10.0' 70.258394 w147.596279 Gravel, Fine 2.00 nun 10 0.00
LlBOI-AGR06 UOlwLIBOI-AGR06C 8.5'· 10.0' 70.258394 -147.596279 Sanrl Vehl Coarse 0.8S0mm 20 0.01
LlBOI·AGR06 UOlwLIBOl·AGR06C 8.5' w10.0' 70.258394 ·147.596279 Sand, Coarse 0.425 nun 40 0.10
LlBOlwAGR06 UOlwLIBOlwAGR06C 8.5'·10.0' 70.258394 -147.596279 Sand, Medium 0.25Omm 60 2.19
LlBOI-AGR06 UOI-LlBOI-AGR06C 8.5' - 10.0' 70.258394 -147.596279 Sand, Fine 0.106 nun 140 53.7
LlBOI-AGR06 UOI-LlBOI-AGR06C 8.5' w10.0' 70.258394 w147.S96279 Sand, Veiv Fine 0.075 nun 200 9.54
LlBOl wAGR06 UOI-LIBOI-AGR06C 8.5' w10.0' 70.258394 w147.596279 Clav <0.0039 mm NA 6.44
LIBOlwAGR06 UOI-LIBOI-AGR06C 8.5' w10.0' 70.258394 -147.596279 Silt 0.0039·0.0625 mm NA 26.1
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LIBOI-AGR06 UOI.LIBOI-AGR06D 14.0'-15.0' 70.258394 ·147.596279 Gravel. Medium 4.7:5mm 4 0.00
LIBOI-AGR06 UOI-LIBOI-AGR06D 14.0' - 1.5.0' 70.258394 -147.596279 Gravel Fine 'OOmm 10 0.00
LIBOl·AGR06 UOI-LlBOl-AGR06D 14.0'· 15.0' 70.258394 ·147.596279 Sand, Very Coarse 0.850mm 2. 0.14
LlBOI-AGR06 UOI-LIBOI-AGR06D 14.0'-15.0' 70.258394 -147.596279 Sand. Coarse 0.42Smm 40 0.31
LlBOI-AGR06 UOl-LIBOI-AGR06D 14.0' - 15.0' 70.2:58394 -147.596279 S>md,Momum 0250mm '" 0.86
LlBOI-AGR06 UOI-LIBOI-AGR06D 14.0' - 15.0' 70.258394 -147.596279 Sand Fine. 0.106 nun 140 4.53
LIBOI-AGR06 UOI-LIBOI-AGR06D 14.0' - 15.0' 70.258394 -147.596279 Sand. Verv Fine 0.075mm 200 4.45
LlB01·AGR06 UOI-LiB01-AGR06D 14.0' - 15.0' 70.258394 -147.596279 Clav <0.0039 mm NA 16.8
LIBOI-AGR06 UOl-LIBOI-AGR06D 14.0'-15.0' 70.258394 -147.596279 Silt 0.0039 - 0.0625 mm NA 68.4
LlBOI-AGR07 UOl-LIBOI-AGR07A 0.0' - 1.0' 70.264833 -147.584633 Gravel, Mediwn 4.75 mm 4 20.6
LlBOI-AGR07 UOJ.LlBOI-AGR07A 0.0' - 1.0' 70.264833 -147.584633 Grave~Fine 'OO~ 10 0.00
LlBOI-AGR07 UOI-LIBOI-AGR07A 0.0' - 1.0' 70.264833 -147.584633 Sand, Ven,-C~rse 0.850 mm 20 0.57.-
LIBOI-AGR07 UOI-LlBOI-AGR07A 0.0' -1.0' 70.264833 -147.584633 Sand,Coam: 0.425 mm 40 0.12
LlBOI-AGR07 UOI-LlBOl·AGR07A 0.0' - 1.0' 70.264833 -147.584633 Sand, Medium .-""~ 60 1.5
L1BOI-AGR07 UOI-LlBOl·AGR07A 0.0' _ 1.0' 70.264833 ·147.584633 Sand, Fine 0.106mm 140 30
LIBOI-AGR07 UOI-LiB01-AGR07A 0.0' - 1.0' 70.264833 -147.584633 Sand, Very Fine O.075mm 200 8.38
LlBOI-AGR07 UOI-LIBOI-AGR07A 0.0' - 1.0' 70.264833 -147.584633 Clav <0.0039 mm NA 7.93
LlBOI-AGR07 UOI-LIBOl·AGR07A 0.0' . 1.0' 70.264833 -147.584633 Silt 0.0039 - 0.0625 mm NA 39.4
LIBOI-AGR07 UOI·LIBOI·AGR07A DUP 0.0' - 1.0' 70.264833 -147.584633 Gravel, Medium 4.75 rmn 4 0.00
LIBOI-AGR07 UOI-LlBOl-AGR07A DUP 0.0' - 1.0' 70.264833 -147.584633 Gm'icl rme 2.00mm 10 0.00
LlBOI-AGR07 UOI-LIBOI-AGRQ7A DUP 0.0' - 1.0' 70.264833 ·147.584633 Sand, Verv Coarse O.850mm 20 0.34
LJBOI-AGR07 UOI-LIBOl·AGR07A DUP 0.0' - 1.0' 70.264833 -147.584633 Sond. C""" O.42Smm 40 0.23
LIBOI-AGR07 UOl-LIBOl.AGR07A DUP 0.0' - 1.0' 70.264833 -147.584633 Sand. Medium 0250mm '" 1.12
LlBOI-AGR07 UOI-LIBOI·AGR07A DUP 0.0' - 1.0' 70.264833 ·147.584633 Sand, Fine O.106mm 140 23.8
LlBOI-AGR07 UOI-LlBOI-AGR07ADUP 0.0' - 1.0' 70.264833 -147.584633 V Fm. 0.075mm 200 7.84
LlBOI-AGR07 UOI-LlBOI-AGR07A DUP 0.0' - 1.0' 70.264833 -147.584633 Clav <0.0039mm NA 7.88
LlBOI-AGR07 UOI-LlBQl-AGR07ADUP 0.0' -1.0' 70.264833 -147.584633 Silt 0.0039 - 0.0625 mm NA 49.1
LlBOl-AGR07 UOI-LIBOI-AGR07AB 0.0' - 1.0' 70.264833 -147.584633 Gravel, Medium 4.75 nun 4 0.00
UBOI-AGR07 UOl-LIBOI-AGRQ7AB 0.0' - 1.0' 70.264833 -147.584633 Gravel. Fine 2.00mm 10 0.00
LlBOI-AGR07 UOI-LlBOI-AGR07AB 0.0' - 1.0' 70.264833 -147.584633 Sand. Verv Coarse O.8S0mm 20 0.00
LlBOI-AGR07 UOI-LlBOI-AGR07AB 0.0' - 1.0' 70.264833 -147.584633 Sand, Coarse 0.425 nun 40 0.42
LlBOI-AGR07 UOl·LlBOI-AGR07AB 0.0'· 1.0' 70.264833 -147.584633 Sand. Medium 0250mm '" 1.26
LIBOI-AGR07 UOl·LIBOl·AGR07AB 0.0' - 1.0' 70.264833 -147.584633 Sand, Fine 0.106 mm 140 12.6
LlBOI-AGR07 UOl·LlBOI-AGR07AB 0.0' . 1.0' 70.264833 -147.584633 Sand, Very Fine oms Jml 200 7.96
LlBOI-AGR07 UOI-LIB01-AGR07AB D.O' - 1.0' 70.264833 -147.584633 Clav <0.0039mm NA 11.0
L1BOI-AGR07 UOl-LIBOl-AGR07AB 0.0'· 1,0' 70.264833 -147.584633 Silt 0.0039 - 0.0625 mm NA 59.3
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Grain Size Result Summary

r:r.t." ,.~.", ]I '~" , ~->' ,
'''",-..':' ,.~1~ 'Y'~" '---:ft~{1~~_~~it~t . I' "LA,'. I""" ~ I ' "

,
'" . "" " '",;. "~'<";'\~~·'A")':~~~~\<.Jk_""~,~~=~:-w___JL=-"~~ -"'""'L.....,_'"'". ., >- . -~'" ~",~

LIBOIAAGR07 UOI-L1BOI·AGR07B 9.0' - 10.0' 70.264833 -147.584633 Gravel Medium 4.75 mm 4 0.00
LlBOI·AGR07 UOI-LIBOI-AGR07B 9.0'_ 10.0' 70.264833 -147.584633 Gravel,Fine 2.00 nun 10 0.00

~~01-AGR07 U01-LIBOI-AGR07B 9.0' - 10.0' 70.264833 -147.584633 Sand, Very Coarse 0.850mm 20 5,62
LIBOI-AGR07 UOI-LIBOI·AGR07B 9.0' A10.0' 70.264833 -147.584633 Sand. Coarx 0.425 rom 40 5.84
L1BOI-AGR07 UOI·LIBOI-AGR07B 9.0'·10.0' 70.264833 ·147.584633 Sand, Medium 0250mm 60 7.&4
LIBOI-AGR07 UOl-LIBOI-AGR07B 9.0' - 10.0' 70.264833 -147.584633 Sond, Fino O.I06mm 140 20.3
L1BOI_AGR07 UOI-LmOl-AGR07B 9.0' - 10.0' 70.264833 -147.584633 Sand. Very Fine 0.075 nun 200 9.7
LIBOI-AGR07 UOl-LIBOl-AGR07B 9.0'·10.0' 70.264833 -147.584633 Clov <0.0039mm NA 11.8
LlBOI-AGR07 UOI-LIBOI-AGR07B 9.0' - 10.0' 70.264833 -147.584633 Silt 0.0039 • 0.0625 mm NA 32.4
LIBOI_AGR07 UOI-LIBOI-AGR07BB 9.0' - 10.0' 70.264833 -147.584633 Gravel Medium 4.75mm 4 0.00
LIBOI·AGR07 UOI-LlBOI-AGR07BB 9.0' - 10.0' 70.264833 -147.584633 Gravel, Fine 2.oomm 10 0,00
L1BOI-AGR07 UOI-L1BOI-AGR07BB 9.0' - 10.0' 70.264833 -147.584633 Sand, Verv Coarse 0.85Omm 20 0.00
UBOI-AGR07 UOl·LffiOI-AGR07BB 9.0'· 10.0' 70.264833 -147.584633 Sand, Coarse 0,425 nun 40 0.25
L1BOI-AGR07 UOI-LIBOI-AGR07BB 9.0' - 10.0' 70.264833 -147.584633 Sand, Medium 0.25Omm 60 2,17
LIB01-AGR07 UOI-LlBOI-AGR07BB 9.0' ·10,0' 70.264833 -147.584633 Sand Fine O.l06mrn 140 6.99
LIBOI-AGR07 UOI·LlBOI-AGR07BB 9.0' - 10.0' 70.264833 -147.584633 Sand, Very Fine 0.075 nun 200 7,27
L1BOI-AGR07 UOl-LIBOI-AGR07BB 9.0' - 10.0' 70.264833 -147.584633 CI. <0.0039 mm NA 5.94
LIBOI-AGR07 UOl·LIBOl-AGR07BB 9.0' - 10.0' 70.264833 -147.584633 Silt 0.0039 - 0.0625 mm NA 77.5
L1BOI-AGR07 UOI-LIBOI-AGR07C 12.5' - 13.5' 70.264833 -147.584633 Gravel, Medium 4.75mm 4 0.00
LIBOI_AGR07 UOl-LIBOl-AGR07C 12.5'·13.5' 70.264833 -147.584633 Gravel, Fine 2,00 mm. 10 0.00
LIBOI·AGR07 UOI-LlBOI-AGR07C 12.5' ~ 13.5' 70.264833 -147.584633 Sand, Verv Coarse 0,850 nun 20 0.11
LlBOI-AGR07 UOI-LlBOI-AGR07C 12.5' - 13.5' 70.264833 -147.584633 Sand, Coarse 0.425mm 40 0.19
LIBOI-AGR07 UOI-L1BOI-AGR07C 12.5'·13.5' 70.264833 ·147.584633 Sand, Medium 0.250 nun 60 U.24.
L1BOI-AGR07 UOl~LlBOI-AGR07C 12.5'·13.5' 70.264833 ·147.584633 Sm<\ Fino 0.106mm 140 1.85
LlBOI-AGR07 UOI-LlBOI-AGR07C 12.5' - 13.5' 70.264833 -147.584633 Sa~ Very Fine 0,075 mm 200 1.7
L1B01_AGR07 UOI-L1BOl-AGR07C 12.5' - 13.5' 70.264833 -147.584633 Clav <0.0039mm NA 14.4
LlBOl·AGR07 UOI·LlB01·AGR07C 12.5' - 13.5' 70.264833 -147.584633 Silt 0,0039 - 0.0625 mm NA 74.8
LlBOI-AGR07 UOI-LlBOI-AGR07CB 11.0' - 12.0' 70.264833 -147.584633 Gravel, Medium 4.75 nun 4 0.60
LIBOI-AGR07 UOI-L1BOI-AGR07CB 11.0' - 12.0' 70.264833 -147.584633 Gravel Fine 2.00mm 10 2.50
L1BOl~AGR07 UOl-L1BOI-AGR07CB 11.0' • 12.0' 70.264833 -147.584633 Sand, Verv Coarse 0.850mm 20 1.89
L1BOI-AGR07 UOl~L1BOI-AGR07CB 11.0'-12.0' 70.264833 -147.584633 Sand, Coarse 0.42Smm 40 0.97
LlBOI-AGR07 UOl-LIB01·AGR07CB 11.0' - 12.0' 70.264833 -147.584633 Sand, Medium O,250mm 60 2.52
LIBOI_AGR07 UOI-LmOI-AGR07CB 11.0' - 12.0' 70.264833 ·147.584633 Sand, Fine OJ06nun 140 17.6
LlBOI-AGR07 UOI-LlBOl·AGR07CB 11.0' - 12.0' 70.264833 -147.584633 Sand, Verv Fine 0.075mm 200 13.1
LlBOI-AGR07 UOI-LIBOI-AGR07CB 11.0'-12.0' 70.264833 -147.584633 Clay <O.0039mm NA 12.1
LIB01·AGR07 U01-LlBOl·AGR07CB 11.0' - 12.0' 70.264833 -147.584633 Silt 0.0039 - 0.0625 mm NA 59.4
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LlBOI-AOR07 UOI-LIBOI~AGR07D 14.3' -15.0' 70.264833 -147,584633 Gravel. Mcdiwn 4.75 nun 4 0.00
LIBOI-AGR07 UOl-LIBOI-AGR07D 14.3' -15.0' 70.264833 -147.584633 Gra.....l Fine 2.00mm 10 1.83
LIBOI-AGR07 UOl-LmOl-AGR07D 14.3' -IS.O' 70.264833 -147,584633 Sand, VervCoarse 0.850 nun 20 2.84
LIBOI·AGR07 UOl-LIBOI-AGR07D 14.3' -15.0' 70.264833 -147.584633 Saml,Coarse OA25mm 40 2.2
LlBOI-AGR07 U01-LIBOI-AGR07D 14.3' - 15.0' 70.264833 -147.584633 sand. Medium 0250 mm 60 2.79
LlBOI-AGR07 UOI-L1BOI-AGR07D 14.3' - 15.0' 70.264833 -147.584633 Sand, Fine 0.106 nun 140 13.2
LlBOI-Ar.R07 UOI-LIBOI-AGR07D 14.3' - 15.0' 70.264833 -147.584633 Sand, YeN Fine 0.075 nun 200 8.89
LlBOI-AGR07 UOl-LlBOI-AGR07D 14.3' - 15.0' 70.264833 -147.584633 Clav <0.0039 mm NA 11.9
LlBOI-AGR07 U01-LlBOl-AGR07D 14.3' - 15.0' 70.264833 -147.584633 Silt 0.0039 - 0.0625 mm NA 44.9
L1BOI-AGR07 UOI-LlBOI-AGR07DB 14.0'-15.0' 70.264833 -147.584633 Gravel Medium 4.75mm 4 0.00

e-'Le!IB",O"I,--A"Ge!R"07'!-I-_U"0.,1..-L"I",B",0"1-"A,,G,,,R,,07gD,,,B'--t21"4".0c.'-=-1,-,5".0'ol'e<7~0.~2",64"8,"3=.3j.:-",14,,7~.5,,,8,,,4,,63~3'l-cc-'Cka"",v:"el'L.F~i",ne,---+_-",2.",00""'"""_.. .~_.__.!!l. 0._67 _
LIBOI-AGR07 UOI~LlBOI-AGR07DB 14.0'-15.0' 70.264833 -147.584633 Sand, V"""'Coarse 0.850mm 20 0.35
LlBOI-AGR07 UOI-LlBOI-AGR07DB 14.0' - 15.0' 70.264833 -147584633 s.;;<[Couse 0.425 nnn 4<J 0.46
LIBOI-AGR07 UOI-LlBOI-AGR07DB 14.0' - 15.0' 70.264833 -147.584633 SSII'IIi. Mediwn 0150 mm 60 1.15
L1BOl-AOR07 UOI-LmOl-AGR07DB 14.0' -15.0' 70,264833 -147.584633 Sand, Fine O.l06mm 140 11.2
LIBOI-AOR07 UOI-L1BOI-AGR07DB 14.0'-15,0' 70,264833 -147.584633 Sand, Y......----;-Fine 0.075mm 200 11.5
LlBOI-AGR07 UOI-LIBOI-AGR07DB 14.0' - 15.0' 70.264833 -147584633 C1av <0.0039 mm NA 25.6
LIB01-AGR07 UOI-LmOI-AOR07DB 14.0' - 15.0' 70,264833 -147.584633 Silt 0.0039 - 0.0625 mm NA 49.1
LIBOI-AGR08 UOI-LIBOI-AGR08A 0.5' -1.5' 70.271550 -147.572067 Gravel Mediwn 4.75mm 4 0.00
L1BOI-AGR08 UOI-LmOI-AGR08A OS - IS 70.271550 -147.572067 Gravel, Fine 2.00 mm 10 0.00
L1BOI-AGR08 U01-LlBOI-AGR08A 0.5' -1.5' 70.271550 -147.572067 sand Vl!l'VCoarse 0.850 nun 20 1.42
L1BOI-AGROS UOI-LiBOl-AGR08A 0.5'-1.5' 70.271550 -147.572067 Sand, Coarse OA25mm 40 1.01
LIBOI-AGR08 UOI-LiB01-AGR08A 0.5' - 1.5' 70.271550 -147.572067 Sand, Medium O.250mm 60 3.58
L1BOI-AGR08 UOI-LIBOI-AGR08A 0.5'-1.5' 70.271550 -147.572067 Sand Fine 0.106 nun 140 27.3
LlBOl-AGR08 UOI-LIBOI-AGR08A 0.5'-1.5' 70.271550 -147.572067 Sand, Y~Fine 0.075mm 200 14.0
LlBOI-AGR08 UOI-LlBOI-AGR08A 0.5' -1.5' 70.271550 -147.572067 Clav <0.0039 mm NA 3.97
LTBOI-AGR08 UOI-LIBOI-AGR08A 0.5' - 1.5' 70.271550 -147.572067 Silt 0.0039 - 0.0625 mm NA 41.6
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LIBOI-AGR08 UOl-LlBOI·AGR08B 4.0' - 5.0' 70.271550 -147.572067 Gravel, Fine 2.00 mm 10 0.00
UB01-AGR08 U01-LlBOI-AGR08B 4.0' - 5.0' 70.271550 -147.572067 Sand Verv Coarse 0.850 mm 20 0.07
LlB01-AGR08 UOl·LlB01-AGR08B 4.0'-5.0' 70.271550 -147.572067 Sand Coarse 0.425 nun 40 0.16
LlBOl-AGR08 UOI-LlBOI-AGR08B 4.0' - 5.0' 70.271550 -147.572067 Sand, Medium 0250 mm 60 0.35
LlBOI-AGR08 UOI-LlBOI-AGR08B 4.0'-5.0' 70.271550 -147572067 S>md,Fme O.lll6nnn 14<J IU
LlBOI-AGR08 UOI-LIBOI-AGR08B 4.0' - 5.0' 70.271550 -147.572067 Sao. V...;;-Fin. 0.075 nnn 200 14.1
LIB01-AGR08 UOI-LmOt-AGR08B 4.0'-5.0' 70.271550 -147.572067 Clav <0.0039mm NA 5.92
LlBOl-AGR08 UOI-LIBOI-AGR08B 4.0' - 5.0' 70.271550 -147.572067 Silt 0.0039 - 0.0625 mm NA 64.5
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LIBOI-AGR08 UOI-LIBOI-AGROSC 7.5'-8.S' 70.271550 -147.572067 Gravel Mediwn 4.75mm 4 0.00
LIBOI-AGROS UOI-LIBOI-AGROSC 7.5'-8.5' 70.271550 -147.572067 Gravel, Fine 2.oomm 10 0.00
LIBOI-AGROS U01·LlBOI-AGR08C 7.5' - 8.5' 70.271550 -147.572067 Sand, VerY Coarse 0.850 mm 20 0.19
LIBOI-AGR08 UOI-LIBOI-AGROSC 7.5' - S.5' 70.271550 -147.572067 Sand, Coarse 0,425 mm 40 0.20
LIBOI-AGROS UOI-LIBOI-AGROSC 7.5' - 8.5' 70.271550 -147.572067 Sand Mediwn 0.250 mm 60 0.28
LIBOI-AGROS UOI-LIBOI-AGROSC 7.5'·8.5' 70.271550 -147.572067 Sand. Fine O.I06mm 140 0.47
LIBOI-AGROS UOI-LIBOI-AGR08C 7.5' - 8.5' 70.271550 -147.572067 Sand, Verv Fine 0.075mm 200 0.35
LIBOI-AGR08 UOI-LTBOI-AGR08C 7.5' - 8.5' 70.271550 -147.572067 CIa <0.0039mm NA 43.0
LIBOI-AGR08 UOI-LIBOI-AGR08C 7.5' - 8.5' 70.271550 -147.572067 Silt 0.0039 - 0.0625 mm NA 55.4
LIBOI-AGROS UOI-LIBOI-AGROSC DUP 7.5' - 8.5' 70.271550 -147.572067 Gravel, Medium 4.75mm 4 0.00
LIBOI-AGR08 UOI-LlB01-AGR08C DVP 7.5'·8.5' 70.271550 -147.572067 Gravel. Fine 200~ 10 -~~LIBOI-AGR08 UOl-LIBOl-AGR08C DUP 7.5' -8.5' 70.271550 -147.572067 Sand, V Co",. 0.850mm 20 0.12
LlBOI-AGR08 UOl-LlBOl-AGR08C DVP 7.5' - 8.5' 70.271550 -147.572067 Sand, Coarse 0.425mm 40 0.16
LlBOI-AGR08 UOI-LlBOI-AGR08C DUP 7.5' - 8.5' 70.271550 -147.572067 Sand Mediwn 0250mm 60 0.25
LIBOI-AGR08 UOl-LlB01-AGR08C DUP 7.5' - 8.5' 70.271550 -147.572067 Sand, Fine 0.106 mm 140 0.75
LlBOI-AGR08 U01-LlBOI·AGR08C DUP 7.5' - 8.5' 70.271550 -147.572067 Sand. Very Fine 0.075mm 200 0.79
LIBOI·AGR08 VOI-LlBOl.AGR08e DVP 7.5' - 8.5' 70.271550 -147.572067 Clav <0.0039mm NA 38.4----,,-

LIBOI-AGROS UOI-LIBOI-AGR08C DUP 7.5' - 8.5' 70.271550 -147.572067 Silt 0.0039 - 0.0625 mm NA 57.S
LIBO1·AGR08 UOI-L1BOI-AGROSD 11.5'·12.5' 70.271550 -147.572067 Gravel, Medium 4.75mm 4 8.99
LIBOI-AGR08 U01-LlBOI-AGR08D 11.5'-]2.5' 70.271550 -]47.572067 Gravel Fine 2.oomm 10 5.74
LIBOI-AGR08 UO I-LIBOI-AGROSD 11.5' - 12.5' 70.271550 -147.572067 Sand Verv Coarse 0.850mm 20 5.77
LIBOI-AGR08 V01-LIBOI-AGR08D 11.5' - 12.5' 70.271550 -]47.572067 Sand Coarse 0.425 mm 40 5.64
LIBOI-AGROS U01-LIBOI-AGR08D 11.5' - 12.5' 70.271550 -147.572067 Sand, Mediwn 0.250mm 60 7.96
LIBOI-AGROS UOI-LlBOI-AGR08D 11.5' . 12.5' 70.271550 -147.572067 Sand, Fine OJ06nun 140 16.2
LIBOI-AGR08 UOl·LlBOl-AGR08D 11.5' -12.5' 70.271550 -147.572067 Sand, Verv Fine 0.075 mm 200 10.8
LIBOI-AGR08 UOI-LIBOI-AGR08D 11.5' - 12.5' 70.271550 -147.572067 Clay <0.0039mm NA 15.8
LIBOI-AGR08 UOI-LIBOI-AGROSD 11.5' - 12.5' 70.271550 -147.572067 Silt 0.0039·0.0625 mm NA 31.3
LIBOI·AGR09 UOI-LIBOI-AGR09A 1.0' - 2.0' 70.278450 -147.559333 Gravel Medium 4.75 nun 4 0.50
LIBOI-AGR09 UOI-LIBOI-AGR09A 1.0' - 2.0' 70.278450 -147.559333 Gravel Fine 2.oomm 10 0.27
LlBOI-AGR09 UOI-LIBOI-AGR09A 1.0' - 2.0' 70.278450 -147.559333 Sand, Verv Coarse 0.850mm 20 0.07
LlBOl-AGR09 UOI-LIBOI-AGR09A 1.0' - 2.0' 70.27S450 -147.559333 Sand Coarse 0.425 nun 40 0.21
LIBOI-AGR09 UOI-LIBOI-AGR09A 1.0' - 2.0' 70.27S450 -147.559333 Sand, Mediwn 0.250 mm 60 0.31
LIBOI-AGR09 UOI-LIBOI-AGR09A 1.0' - 2.0' 70.278450 -147.559333 Sand, Fine 0.106 mm 140 1.07
LIBOI-AGR09 UOI-LIBOI-AGR09A 1.0' - 2.0' 70.27S450 -147.559333 sand Verv Fine 0.075mm 200 2.41
LIBOI-AGR09 UOI-LIBOI-AGR09A 1.0' - 2.0' 70.27S450 -147.559333 ClaY <0.0039mm NA 7.02
LlBO]-AGR09 UOl-LIBOl-AGR09A 1.0' - 2.0' 70.218450 -147.559333 Silt 0.0039 ~ 0.0625 mm NA 81.9
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Grain Size Result Summary
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LlBOI-AGR09 UOI·LIBOI-AGR09B 3.5' - 4.5' 70,278450 -147.559333 Gravel, Medium 4.75mm 4 0,00
LlBOI-AGR09 UOI-LlBOI-AGR09B 35' - 45' 70,278450 -147.559333 Gravel, Fine 2.OOmm 10 0.06
LlBOI-AGR09 UOI-LffiOl-AGR09B 3.5' - 4.5' 70,278450 -147.559333 Sand. VCt'Y Coarse 0.850mm 20 0.50
LIBOI-AGR09 UOI-LIBOI-AGR09B 305' - 4.5' 70.278450 -147.559333 Sand Coarse 0.425 mm 40 0.49
LlBOI-AGR09 UOI-LlBOI-AGR09B 35' - 45' 70.278450 -147.559333 Sand. Medium 0250~ 60 0.92
LIBOI-AGR09 UOI-LlBOI-AGR09B 3.5' - 4.5' 70,278450 -147.559333 Sand Fine O.l06mm 1<0 3,53
LlBOI-AGR09 UOI-LffiOl-AGR09B 305' - 405' 70,278450 -147,559333 Sand. Verv Fine 0.075 mm 200 4.29
LlBOI-AGR09 UOI-LIBOI-AGR09B 3.5' - 4.5' 70,278450 -147.559333 Clav <0.OO39mm NA 23,1
LlBOI-AGR09 UOI-LlBOI-AGR09B 3.5' - 4.5' 70,278450 -147.559333 Silt 0.0039 - 0.0625 mm NA 69.6
LIBOI-AGR09 UOI-LIBOI-AGR09C 405' - 5.5' 70.278450 -147.559333 Gravel, Medium 4.75mm 4 0.00
LIBOI-AGR09 UOI-LIBOI-AGR09C 4.5' - 5.5' 70,278450 -147.559333 Gravel, Fine 2.oomm 10 0,08
LIBOI-AGR09 UOI-LlBOI-AGR09C 4.5' - 5.5' 70.278450 -147.559333 Sand. Very Coarse 0.850mm 20 0.13
LlBOI-AGR09 UOI-LffiOI-AGR09C 45' - 5.5' 70.278450 -147.559333 Sand. Coarse 0.425 nun <0 1.40
LlBOI-AGR09 UOI-LIBOI-AGR09C 4.5' - 5.5' 70.278450 -147.559333 Sand. Medium 0250mm '" 14.8
LIBOI-AGR09 UOI-LIBOI-AGR09C 4.5' - 5.5' 70.278450 -147.559333 Sand. Fine O.I06mm ,<0 52.5
LIBOI-AGR09 UOI-LffiOI-AGR09C 4..5' - 5.5' 70,278450 -147.559333 Sand. Very Fine 0.075 mm 200 7.60
LIBOI-AGR09 UOI-LlB01·AGR09C 4.5' - 55' 70.278450 -147.559333 Clov <O.OO39mm NA 12.1
LIBOI-AGR09 UOI-LIBOI-AGR09C 4.5' - 55' 70.278450 -147.559333 Silt 0.0039 - 0.0625 mm NA 19.5
LIBOI-AGR09 U01-LlBOl-AGR09D 9.0' - 10.0' 70.278450 -147.559333 Gravel Medium 4.75 mm 4 0,00
LlBOI-AGR09 U01.LlBOI-AGR09D 9.0' - 10.0' 70.278450 -147.559333 Gravel, Fine 200~ 10 0,00
LIBOI-AGR09 UOI-LlBOI-AGR09D 9.0' - 10.0' 70.278450 -147.559333 Sand Verv Coarse 0.850mm 20 0.16
LlBOI-AGR09 U01-LlBOI-AOR09D 9,0' - 10.0' 70.278450 -147,559333 Sand Coarse 0.425 nun 40 0.34
LlBOI-AGR09 UOI-LlBOI-AGR09D 9.0' - 10.0' 70,278450 -147.559333 Sand, Medium 0250~ '" 0.55
LIBOI-AGR09 UOI-LIBOI-AGR09D 9.0' -10.0' 70.278450 -147.559333 Sand. Fine 0.106 mm 140 1.53
LIBOI-AOR09 UOI-LlBOI-AGR09D 9.0' -10.0' 70.278450 -147.559333 Sand, Verv Fine 0.075mm 200 0,63
LIBOI-AGR09 UOI-LlBOI-AGR09D 9.0' - 10.0' 70.278450 -147.559333 Clay <0.0039 mm NA 33.9
LlBOI-AGR09 UOI-LlBOI-AGR09D 9.0' - 10.0' 70,278450 -147.559333 Silt 0.0039 - 0.0625 mm NA 59.3

Surface Sediment UOI-LlBOI-ASOI 0.0' - OS 70,261402 -147.736171 Gravel Medium 4,75mm 4 0,6
Surface Sediment UOl-LIBOl-ASOl 0.0' -05' 70.261402 -147.736171 Gravel, Fine 2.oomm 10 0.6
Surface Sediment UOI-LlBOI-ASOI 0.0' - 0.5' 70.261402 -147.736171 Sand, Verv Coarse 0.850 nun 20 0.48
Surface Sediment UOI-LIBOI-ASOI 0.0' - 0.5' 70,261402 -147,736171 Sand Coarse O.42Smm <0 0,76

Swface Sediment UOI-LIBOI-ASOI 0.0' ·0.5' 70.261402 -147.736171 Sand, Medium 0250~ '" 4.92
Surface Sediment UOI-LIBOI-ASOI 0.0' - 0.5' 70.261402 -147.736171 Sand. Fine 0.106 nun \<0 27.3
Swface Sediment UOI-LIBOI-ASOI 0.0'·0,5' 70.261402 -147.736171 Sand Verv Fine 0.07' mm 200 13.8
Surface Sediment UOI-LlBOI-ASOI 0.0' - 0.5' 70.261402 -147.736171 Clav <0.OO39mm NA 6,~7

Swface Sediment UOI-LIBOI-ASOI 0.0' - 0.5' 70.261402 -147.736171 Silt 0.0039 - 0.0625 mm NA 45.0
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Surface Sediment UOI-LIBOI-AS02 0.0' - 0.5' 70.222127 -147.661879 Gravel Medium 4.75mm 4 0.00
Surface Sediment UOI-LffiOI-AS02 0.0' - 0.5' 70.222127 -147.661879 Gravel, Fine 2.oomm 10 0.00
Surface Sediment U01-LlBOI-AS02 0.0' - 0.5' 70.222127 ~147.661879 Sand, Very Coarse O.8:50mm 2. 0.Q7- -
Surface Sediment U01-LlB01-AS02 0.0' - 0.5' 70.222127 -147.661879 Sand Coarse 0.425 nun 40 0.72
Surface Sediment UOI·LlBOI·AS02 0.0' - OS 70.222127 -147.661879 Sand. Medium 0.250mm 60 6.08
Surface sediment UOI-LlBOI-AS02 0.0' • 0.5' 70.222127 -147.661879 Sand, Fine O.I06mm 140 69.4
Surface Sediment UOI-LIBOI-AS02 0.0'·0.5' 70.222127 ·147.661879 Sand, VerY Fine O.Q7:5mm 2011 8.28
Surface Sediment UOI-LlB01·AS02 0.0' - 0.5' 70.222127 -147.661879 Clav <0.0039 mm NA 2.79
Surface Sediment UOI-LIBOI-AS02 0.0' - 0.5' 70.222127 -147.661879 Silt 0.0039 - 0.0625 rum NA 10.1
Surface Sediment UOI-LIBOI-AS03 0.0' - 0.5' 70.25208 -147.607942 Gravel, Medium 4.7:5mm 4 0.00
Surface Sediment UOI-LJBOl·AS03 0.0' - 0.5' 70.25208 -147.607942 Gravel, Fine 2.00 nun 10 0.16
Sutface Sediment UOI-LlBOI-AS03 0.0' - OS 70.25208 -147.607942 Sand, Verv Coarse 0.850mm 20 0.10-
Surface Sediment U01·LlBOl-AS03 0.0' ~ 0.5' 70.25208 ·147.607942 Sand, Coarse 0.425 mm 4. 0.42
Surface Sediment UOI-LlBOI-AS03 0.0' - OS 70.25208 -147,607942 Sand, Medium 0150mm 60 .:4-
Surface Sediment UOl·UB01-AS03 0.0' - 0.5' 70.25208 ~147.607942 Sand. Fine O.I06mm 14. 6.96
Surface Sediment UOl·L1B01·AS03 0.0' - 0.5' 70.25208 -147.607942 Sand, Verv Fine 0.075mm 2011 2.00
Surface Sediment UOI-LlBOI-AS03 0.0' - 0.5' 70.25208 -147.607942 C1av <0.0039 mm NA 14.0
Surface Sediment UOI-L1BOI-AS03 0.0' - OS 70.25208 -147.607942 Silt 0.0039 - 0.0625 rom NA 69.6
Surface Sediment U01·LlBOI-AS04 0.0' - 0.5' 70.27779 -147.561256 Gravel, Medium 4.75mm 4 0.00
Surface Sediment UOI-L1BOI-AS04 0.0' - 0.5' 70.27779 ·147.561256 Gravel, Fine 2.00mm I. 0.03
Surface Sediment UOI-LIB01-AS04 0.0' ·0.5' 70.27779 -147.561256 Sand_ Verv Coarse O.850mm 20 0.07
Surface Sediment UOI-LlB01-AS04 0.0' - 0.5' 70.27779 -147.561256 Sand Coarse 0.425 mm 40 0.16
Surface Sediment UOI-LlBOI-AS04 0.0' - OS 70.27779 -147.561256 Sand, Medium O.250mm 60 0.24
Surface Sediment UOl·LlBOl-AS04 0.0' - 0.5' 70.27779 -147.561256 Sand Fine O.l06mm 140 0.97
Surface Sediment UOI-L1BOI-AS04 0.0' - 0.5' 70.27779 -147.561256 Sand, V Fine 0.075mm 2110 5.41
Surface Sediment UOI·LIB01-AS04 0.0' - 0.5' 70.27779 -147.561256 Clav <0.0039 mm NA 16.2
Surface Sediment UOI-LlB01-AS04 0.0'·0.5' 70.27779 -147.561256 Silt 0.0039 - 0.0625 mm NA 69.6

L1B01-BGROI UOI-LlBOI-BGROIA 2.0' - 3.0' 70.209700 -147.508400 Gravel, Medium 4.75 mm 4 9.72
LlBOI-BGROI UOI-LlBOI-BGR01A 2.0' - 3.0' 70.209700 -147.508400 Grnve~ Fine 2.oomm 10 2.34
LlBOI-BGROI UOI-LlBOl·BGROlA 2.0' - 3.0' 70.209700 -147.508400 Sand. Verv Coarse 0.8:50mm 20 1.17
LlBOI.BGROl UOI-LiB01-BGROIA 2.0' - 3.0' 70.209700 -147.508400 Sand, Coarse 0.425mm 4. 5.22
LlBOl-BGROI UOI-LiBOl-BGROIA 2.0' - 3.0' 70.209700 ·147.508400 Sand, Medium 0250mm 60 46.2
L1BOI_BGROI UOI-L1BOI-BGROIA 2.0' • 3.0' 70.209700 -147.508400 Sand, Fine 0.106 mm 14<1 33.7
LIBOI-BGROI UOI-L1BOI-BGROIA 2.0' - 3.0' 70.209700 -147.508400 Sand, Very Fine 0.075 mm 2011 0.44
L1BOI_BGROI UOI-L1BOI-BGROIA 2.0' - 3.0' 70.209700 -147.508400 ClaY <0.0039 mm NA 1.01
UBOI-BGROI UOI-LlBOI-BGROIA 2.0' • 3.0' 70.209700 -147.508400 Silt 0.0039 - 0.0625 mm NA 1.21
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LIBOI-BOROI VOI-LIBOI·BGROIB 9.0' - 11.0' 70,209700 -147.508400 Gravel Medium 4,75mm 4 20.3
LIBOI-BGROI UOI-LIBOI-BGROIB 9.0'-11.0' 70.209700 -147.508400 Gravel, Fine 2,OOmm 10 5.1
LIBOI-BOROI U01-LIBOI-BGR01B 9.0' - 11.0' 70.209700 -147.508400 Sand. V«v Coarse O.850mm 20 2.13
LIBOI-BGROI VOI-LIBOI-BOROIB 9.0'-11.0' 70.209700 -147.508400 Sand Coane 0.425 mm 40 7.94
LIB01-BGROI VOI-LIBOI-BOROIB 9.0'-11.0' 70.209700 -147.508400 Sand, Medium 0.250mm 60 41.6
LIB01-BGROI UOI-LIBOI-BGR01B 9.0' - 11.0' 70.209700 -147.508400 Sand. Fine 0.106 mm ,"" 19.9
LIBOI-BOROI VOl-LIBOI-BGROIB 9.0' - 11.0' 70.209700 -147.508400 S<md, V F'... 0.075mm 200 0.73
LIBOI-BGROI UOI-LIBOI-BGROIB 9.0' - 11.0' 70.209700 -147.508400 Clay <0.0039 mm NA 1.78
LIBOI-BGROI UOI-LIBOI-BGROIB 9.0' - 11.0' 70.209700 -147.508400 Silt 0.0039 - 0.0625 mm NA 1.76
LIBOI-BGROI VOI-LIBOI-BOROIC 11.5' - 13.0' 70.209700 -147.508400 Gravel Medium 4.75 nun 4 45.6
LIBOI-BGROI VOI~LIBOI-BOROIC 11.5'-13.0' 70.209700 -147.508400 Gravel, Fine 2.00mm 10 12.9
LIBOl·BOROl UOI-LIB01-BGROIC I 1.5' - 13.0' 70.209700 -147.508400 Sand, VerY Coarse 0.850mm 20 4.61
LIBOI-BGROl U01-LlBOI-BGROIC 11.5' ~ 13.0' 70.209700 -147.508400 Sand, Coarse 0.425mm "" 7.16
LIBOI-BGROI UOI-LIBOI~BOROIC 11.5' - 13.0' 70.209700 -147.508400 Sand, Medium O.2S0mm 60 13.5
LlBOI-BGROI UOI~LIBOI-BGROIC 11.5' - 13.0' 70.209700 -147.508400 Sand. Fine O.106mm 14<) 6.28
LIBOI-BGROI UOI-LlBOI-BOROIC 11.5' - 13.0' 70.209700 -147.508400 Sand, Vcrv Fine 0.075mm 200 1.33
LIBOI-BGROI U01-LIBOI-BGROIC 11.5' - 13.0' 70.209700 -147.508400 Clav <0.0039 rom NA 3.23
LIBOI-BGROI U01·LIBOI-BGR01C 11.5'· t3.0' 70.209700 -147.508400 Silt 0.0039 - 0.0625 mm NA 5.64
LIBOI-BGROI U01·LIB01-BGROID 14.0' - 14.5' 70.209700 -147.508400 GraYc~ Medlun 4.75 nun 4 37.4
LIBOI-BGROI VOI-LlBOI-BOROID 14.0' - 14.5' 70.209700 -147.508400 Gravel, Fine 2.00 mm 10 13.6
LlBOI-BGROI VOl~LlBO I-BOROID 14.0' - 14.5' 70.209700 -147.508400 Sand, Very Coone 0.850mm 20 4.87
L1BOl~BGROI VOI-LIBOI~BGROID 14,0'-14.5' 70.209700 -147.508400 Sand, Coarse 0.425 mm 4<) 5.93
LIBOI-BGROI UOI-LIBOI-BGROID 14.0' - 14.5' 70.209700 -147.508400 Sand, Medium 0150nnn 60 15.7
LIBOI·BGROI VOI-LIBOI-BOROID 14.0' - 14.5' 70.209700 -147.508400 Sand. Fine 0.106 mm ,"" 10.7
LIBOl-BGROI VOI-LIBOI-BOROID 14.0' - 14.5' 70.209700 -147.508400 Sand, Verv Fine 0-075 nun 200 1.27
LIBOI·BGROI UOl·LIBOI-BOROlD 14.0' - 14.5' 70.209700 -147.508400 Clav <0.0039 mm NA 2.84
LIBOI-BGROI VOt-LIBOI-BOROID 14.0'-14.5' 70.209700 -14L508400 Silt 0.0039 - 0.0625 mm NA 6.26
LIBOI-BGR03 UOI-LlBOI-BOR03A 0.4' - 0.8' 70.224217 -147.521167 Gravel, Medium 4.75 nun 4 6.04
LIBOI·BGR03 UOI-LIBOI-BGR03A 004' . 0.8' 70.224217 -147.521167 Gravel, Fine 2.00mm 10 1.98
LmOl-BOR03 UOl-LIBOI-BOR03A 004' - 0.8' 70.224217 -147.521167 Sand. Verv Coum 0.850mm 20 1.35
LIBOI-BGR03 UOI-LlBOI-BGR03A 0.4' - 0.8' 70.224217 -147.521167 Sand,Coarse 0.42Smm 40 6.06

L1BOI-BGR03 UOI-L1BOI-BGR03A 0.4' -0.8' 70.224217 -147.521167 Sand, Medium 0150nnn 60 19.2
LlB01-BGR03 UOI-LIB01-BGR03A 004' - O.S' 70.224217 -147.521167 sand, Fine 0.106 mm ,"" 29.3
L1B01-BGR03 UOI-LIBOI-BGR03A 0.4' - O.S' 70.224217 -147.521167 Sand, Very Fine 0.075 nun 200 5.77
L1BOI-BGR03 UOI-LlBOI-BGR03A 004' - O.S' 70.224217 -147.521167 Clay <:0.0039 mm NA 9.25
L1BOl-BOR03 UOI-LiBOl-BGR03A 004' - 0.8' 70.224217 -147.521167 Silt 0.0039 - 0.0625 mm NA 20.5
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LIBOl-BGR03 UOI-LlBOI-BGR03B 1205'·13.0' 70.224217 -147.521167 Gravel, Medium 4.75mm 4 2.32
LlBOI-BGR03 UOI-LIBOJ.BGR03B 12.5' - 13.0' 70.224217 -147.521167 Gravel. Fine 2.00 nun 10 1.38
LlBOI-BGR03 UOI·LlBOI-BGR03B 12.5' - 13.0' 70.224217 -147.521167 Sand, Very Coa~ 0.850mm 20 1.12
LIB01·BGR03 U01·LIBOI-BOR03B 12.5'-13.0' 70.224217 -147.521167 Sand, Coarse 0,425 rom 40 4.01
LIBOI-BOR03 UOI-LlBOI-BGR03B 12.5' - 13.0' 70.224217 -147.521167 Sand, Medium 0.250mm 60 13.8
UBOI-BOR03 UOl-LIBOI-BOR03B 12.5' - 13.0' 70.224217 ·147.521167 SwxI, Fine 0.106 mm 140 26.6
UBOI-BOR03 UOl-LIBOI·BGR03B 12.5' - 13.0' 70.224217 -147.521167 Sand, Very Fine 0.075 mm 200 6.27
LlBOI-BGR03 UOI-LlBOI-BGR03B 12.5'-13.0' 70.224217 -147.521167 Clav <0.0039 mm NA 9.59
UBO!·BGR03 UOl-LIBOl·BGR03B 12.5' • 13.0' 70.224217 ·147.521167 Silt 0.0039·0.0625 mm NA 32.1
LlBOI-BGR03 UOI-LlBOI-BGR03C 13.0'·13.5' 70.224217 -147.521167 Gravel, Medium 4.75mm 4 49.3
LlBOI·BOR03 UOI-LlBOl·BOR03C 13.0' • 13.5' 70.224217 ·147.521167 Gravel. Fine 2.00mm 10 7.82-

LIBOI-BGR03 UOI-LlBOl·BGR03C 13.0' - 13.5' 70.224217 -147521167 Sand, Verv Coarse 0.850 nun 20 2.25
UBOI-BOR03 UOI-LIBOI-BOR03C 1).0' - 13.5' 70.224217 ·147.521167 Sand, Coarse O.425mm 40 4.78
LlBOl·BOR03 UOI·LIBOI·BOR03C 13.0'·13.5' 70.224217 -147.521167 Sand. Medium . 0.250mm 60 14.5
LlB01-BGR03 U01·LIBOI-BOR03C 13.0' - 13.5' 70.224217 -147.521167 sand, Fine O.106mm 140 20.9
UBO I-BOR03 UOI-LlBOI-BGR03C 13.0' - 13.5' 70.224217 -147.521167 Sand, VerY Fine O.075mm 200 1.86
UBOI-BOR03 UOl-LIBOI-BOR03C 13.0'· 13.5' 70.224217 -147.521167 Clav <0.0039 mm NA 1.15
UBOI-BOR03 UOl-LIBOI-BGR03C 13.0' - 13.5' 70.224217 ·147.521167 Silt 0.0039 - 0.0625 mm NA 2.06

U01·LIBOl·BGR05A 0.5'-1.0'
"--_.

LffiOl-BGROS 70.238533 -147.531167 Gravel, Medium 4.75 nun 4 0.00
LlBOl·BOROS U01·LlBOl·BGR05A 0.5'-1.0' 70.238533 -147.531167 Gravel, Fine 2.00mm 10 1.14.. ----
LIBOl-BOR05 UOl-LffiOl-BOR05A OS-I.O' 70.238533 ·147.531167 Sand, Very Coarse 0.850 rmn 20 0.53
LlB01-BOR05 UOI-LIBOl·BGR05A 0.5' - 1.0' 70.238533 -147.531167 Sand, Coarse 0.425 mm 40 0.29
LlBOI-BGR05 OOI-UB01-BGR05A OS· 1.0' 70.238533 -147.531167 SJuvl. Medium 0.250mm 60 0.43
LlBOI·BOR05 UOI-LffiOl·BOR05A 0.5' • 1.0' 70.238533 -147.531167 SaM, Fine 0.106 nun 140 3.82
LIBOl·BOR05 UOI-LlBOI-BOR05A 0.5' - 1.0' 70.238533 -147.531167 Sand, Very Fine 0.Q75 mm 200 7.54
LlBOI-BGR05 UOI·LlB01·BGR05A 0.5' - 1.0' 70.238533 -147531167 Clav <O.0039mm NA 14.9
LIB01-BGR05 UOI-LlBOI-BGR05A 0.5' - 1.0' 70.238533 -147.531167 Silt 0.0039 - 0.0625 mm NA 70
L1BOI-BGR05 UO I·LIBOI·BGR05B 5.5' - 6.0' 70.238533 -147531167 Gravel Medium 4.75 mm 4 0.91
LlBOI-BGR05 UOI-LlBOI-BGR05B 5.5' - 6.0' 70.238533 -147.531167 Gravel, Fine 2.00 nID} 10 2
LlB01-BGR05 UO I~LIBOI-BGR05B 5.5' - 6.0' 70.238533 -147.531167 Sand, ye..... Coam: 0.850mm 20 2.74--
LlBOI-BGR05 U01-LlBOI-BGR05B 5.5' - 6.0' 70.238533 ·147.531167 Sand, Coarse 0.425 nun 40 3.33
UBOl-BOR05 UOI-LIBOI-BGR05B 5.5' - 6.0' 70.238533 -147.531167 Sand, Medium 0.250 nun 60 8.33
LlBOI-BGR05 UOI-LlBOI-BGR05B 5.5' -6.0' 70.238533 -147.531167 S4OO, Fino O.I06mm 140 13.7
LIDOI-BGR05 UOI-L1BOI-BGR05B 5.5' - 6.0' 70.238533 ·147.531167 Sand, Verv Fine 0.075 nun 200 3,67
LIBOI-BGR05 U01-LlBOI-BOR05B 5.5' - 6.0' 70,238533 ·147.531167 Clav <O.0039mm NA 9.77
UBOI-BOR05 UO I-LIBO I_BOR05B 5.5' - 6.0' 70.238533 -147.531167 Silt 0.0039·0.0625 mm NA 53.8
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UBOI-BGR05 VOI-UBOI-BGR05C 11.0'-13.0' 70.238533 -147.531167 Gravel, Medium 4.7Smm 4 0.00
UBOI-BGR05 UOI~LlBOI-BGROSC 11.0'·- 13.0' 70.238533 -147.531167 Gm~I.Fine 2.00 nun 10 0.35
UBOI-BGR05 VOI-UBOI-BGR05C 11.0' - 13.0' 70.238533 -147.531167 ...... v"" """" 0.850mm 20 0.79
UBOI-BGR05 VOI-UBOI-BGR05C 11.0' - 13.0' 70.238533 -147.531167 Sand. CoanIC 0.425 nun 40 1.34
LIBOI-BOR05 U01-LlBOI-BGR05C 11.0' - 13.0' 70.238533 -147.531167 Sand, Medium 0.250 nun 60 12.6
UBOI-BOR05 UOl-LlBOI-BGR05C 11.0'· 13.0' 70.238533 -147.531167 Sand, Fine 0.106 mm 140 71.3
LlB01-BGR05 UO I-LtBOI-BGR05C 11.0' - 13.0' 70.238533 -147.531167 Sand, Very Fine 0.07Smm 200 6.21
UBOI-BOROS U01-LlBOI-BGR05C 11.0'-13.0' 70.238533 -147.531167 Clav <0.0039 mm NA 1.97
UBOI-BGR05 VOI-UBOI-BGR05C 11.0' -13.0' 70.238533 -147.531167 Silt 0.0039 - 0.0625 mm NA 4.67
UBOI-BGR05 U01-LIBOI-BGROSD 13.0' - 14.0' 70.238533 -147.531167 Gravel, Medium 4.7Smm 4 43.8
UBOI-BOR05 U01-LIBOI-BGR05D 13.0'· 14.0' 70.238533 -147.531167 Gta'<cl, Fine: 2.00mm 10 13.2
LlBOI-BGR05 U01-LIBOI-BGR05D 13.0' - 14.0' 70.238533 -147.531167 Sand. Verv Coarse O.850mm 20 5
UBOI-BGR05 UOI-UBOI-BGR05D 13.0' - 14.0' 70.238533 -147.531167 Sand, Coarse 0.425mm 40 6.5
L1BOI-BGR05 UOI-LIBOI-BOR05D 13.0' - 14.0' 70.238533 -147.531167 Sand, Medium 02SOmm 60 17.9

Sand. Fine
-

L1BOI·BGR05 U01-LIBOI-BGR05D 13.0' - 14.0' 70.238533 -147.531167 0.106 nun 140 9.48
UBOI-BOROS UOI-LlBOl-BGR05D 13.0'-14.0' 70.238533 -147.531167 Sand. VP.rv Fine O.07Smm 200 0.8
LIBOI-BGR05 UOl-UBOl-BGR05D 13.0' - 14.0' 70.238533 -147.531167 Clay <0.0039mm NA 0.85
UBOI-BGR05 UOI-LIBOI-BGR05D 13.0' - 14.0' 70.238533 -147.531167 Silt 0.0039 - 0.0625 rom NA 2.44
UBOI-BGR08 UOI-LIB01-BGR08A 5.0' - 5.5' 70.260033 -147.546017 Gravel, Medium 4.75 nun 4 0.00
UBOI-BOROS UOl-LlBOI-BGR08A 5.0' - S.5' 70.260033 -147.546017 Gravel Fine 2.00mm 10 0.02
LIBOI-BGR08 VOI-UBOI-BGR08A 5.0' - 5.5' 70.260033 -147.546017 Saod Verv Coarse 0.850 nun 20 0.46
LIBOI-BGROS UOI-LIBOI-BGR08A 5.0' - 5.5' 70.260033 -147.546017 Sand Coarse 0.425 nun 40 0.42
LIBOI-BGR08 VOI-UBOI-BGR08A 5.0' - 5.5' 70.260033 -147.546017 Sand. Medium 0150mm 60 0.41
LlBOl-BGR08 UOI-LIBOI-BOR08A 5.0' - 5.5' 70.260033 -147.546017 SanciFine 0.106 mm 140 0.79
UBOI-BGR08 UOI-LlB01-BGR08A 5.0' - 5.5' 70.260033 -147.546017 Sand, V Fine 0.075mm 2110 0.63
UBOI-BGR08 UOI-UBOI-BGR08A 5.0' - 5.5' 70.260033 -147.546017 Clay <O.0039mm NA 44.0
UBOI-BGR08 U01-LffiOt-BGR08A 5.0' - 5.5' 70.260033 -147.546017 Silt 0.0039 - 0.0625 mm NA 52.6
L1B01-BGR08 UO I-LIBOI-BGR08B 8.0' - 9.0' 70.260033 -147.546017 Gravel Medium 4.75 nun 4 0.00
UBOI-BGR08 UOI-LIBOI-BGR08B 8.0' - 9.0' 70.260033 -147.546017 Gravel, Fine 2.00mm 10 0.94
UBOI-BGR08 VOI-UBOI-BGR08B 8.0' - 9.0' 70.260033 -147.546017 Sand Verv Coarse O.850mm 20 1.35
UBOI-BGR08 UOI-LIBOI-BGR08B 8.0' -9.0' 70.260033 -147.546017 Sand Coarse 0.425 nnn 40 0.84
UBOI-BGR08 VOI-UBOI-BGR08B 8.0' - 9.0' 70.260033 -147.546017 Sand. Medium 0150 nun 60 0.60
UBOI-BOR08 UOI-UBOI-BGR08B 8.0' - 9.0' 70.260033 -147.546017 Sand. Fine 0.106 nnn 140 0.91
UBOI-BGR08 UOI-UBOI-BGR08B 8.0' - 9.0' 70.260033 -147.546017 Sand, Verv Fine 0.G75 nun 200 0.57
UBOI-BOR08 UOI-LIB01-BGR08B 8.0' -9.0' 70.260033 -147.546017 Clav <0.0039 mm NA 41.0
L1BOl·BGR08 UOI-UBOl-BOR08B 8.0'-9.0' 70.260033 -147.546017 Silt 0.0039 - 0.0625 mm NA 53.3
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LIBOl·BGR08 DOI-UBOI-BGR08e 13.0'-14.0' 70,260033 -147.546017 Gravel,Mediwn 4.7Smm 4 0.00
L1BOI·BGR08 UO1·L1BOI·BGR08C 13.0'·14.0' 70.260033 .147.546017 Gravel, Fine 2.00mm 10 0.73
UBOI-BGROS UOl·LIBOI-BGR08C 13.0' - 14.0' 70.260033 -147.546017 Sand. Very Coarse 0.850mm 20 1.09
L1BOI·BGR08 D01-UB01-BOR08C 13.0'·14.0' 70.260033 ·147.546017 Sand Coarse 0.425 mm 4iJ 1.35
UBOI-BOR08 VOI-UB01-BOR08C 13.0'· 14.0' 70.260033 -147.546017 Sand, Medium O.250mm 60 1.92-
LIBOI-BOR08 UOI·L1BOI·BGR08C 13.0'·14.0' 70.260033 -147.546017 Sand, Fine 0.106 mm 140 7.42
L1BOI·BGR08 UOI·L1BOI·BGR08C 13.0'· 14.0' 70.260033 -147.546017 Sand, VerY Fine 0.075mm 200 5.98
UBOI-BOROS VOI-UBOI-BOR08C 13.0'-14.0' 70.260033 -147.546017 ClaY <0.0039mm NA 21.0
L1BOI·BGR08 UOI-UBOI-BOR08C 13.0'· 14.0' 70.260033 ·147.546017 Silt 0.0039 - 0.0625 mm NA 57.1
UBOI-BGR08 UOl-UBOl-BGR080 14.0' - 15.0' 70.260033 -147.546017 Gravel, Medium 4.75 nun 4 0.00
UBOI-BGR08 VOI-UBOI-BOR08D 14.0' - 15.0' 70.260033 -147.546017 Gravel Fine 2.00mm 10 0.00

-
UBOI-BOR08 UOI·L1BOI-BGR08D 14.0' - 15.0' 70,260033 -147,546017 Sand. Verv Coarse 0.850 nun 20 0.62
UBOI-BOROS U01-UB01-BOROSD 14.0' • 15.0' 70.260033 ·147.546017 Sand Coarse 0.425mm 40 0.78
UB01-BOROS UOI·L1BOI·BGR08D 14.0' - 15.0' 70.260033 -147.546017 Sand. Medium O.250rnm 60 1.23
LIB01·BOROS U01-UB01-BGR08D 14.0'·15.0' 70.260033 -147.546017 Sand, Fine O.106mm 140 2.86
UBOI-BOROS U01·LIBOI-BGR08D 14.0' -15.0' 70.260033 -147.546017 Sand, Very Fine 0.Q75mm 200 1.17
UBOl-BOROS UOI·LIBOI·BGR08D 14.0' - 15.0' 70.260033 -147.546017 Clav <0.0039 mm NA 44.3
LlBOI·BGR08 UOI.L!BOI.BGR08D 14.0'·15.0' 70.260033 ·147.546017 Silt 0.0039 - 0.0625 mm NA 52.0
L1BOI·CGR03 UOI·LIBOI·CGR03A 4.0' ·5.0' 70.232250 -147.502533 Gravel, Medium 4.7Smm 4 0.00
L1BOI-CGR03 UOI-LIB01-CGR03A 4.0' - 5.0' 70.232250 -147.502533 Gravel, Fine 2.00mm 10 0.00.
UBOI-CGR03 UOI·LlB01-CGR03A 4.0' . 5.0' 70.232250 -147.502533 Sand Vcry Coarse 0.8S0mm 20 0.06
UB01-COR03 UOI-LIBOI-CGR03A 4.0' - 5.0' 70.232250 -147.502533 Sand Coarse 0.42:5mm 40 0.1
L1BOI·CGR03 UOI.L1BOI·CGR03A 4.0'·5.0' 70.232250 ·147.502533 Sand, Mediwn 0.2SOmm 60 0.32
UB01-CGR03 UO I-UBOI-CGR03A 4.0' - 5.0' 70.232250 -147.502533 Sand, Fine 0.106 mm ]40 1.11

LIB01·CGR03 UOI·L1BOI·CGR03A 4.0' _5.0' 70.232250 -147.502533 Sand, V Fine O.07:5mm 200 3.14
L1BOI·CGR03 UOI-LIBOI-COR03A 4.0' - 5.0' 70.232250 ·147.502533 Clav <0.0039 mm NA 16.4
UBOl-CGR03 VOI-LIBOl·COR03A 4.0' - 5.0' 70.232250 ·147.502533 Silt 0.0039 - 0,0625 mm NA ._7~~
LIBOl-COR03 VOl-LIB01-COR03A DUP 4.0' - 5.0' 70.232250 -147.502533 Gravel, Medium 4.75mm 4 0.00- - .... -
L1BOI·CGR03 UOI-LlBOl-COR03A DUP 4.0' - 5.0' 70.232250 ·147.502533 Gravel, Fine 2.00mm 10 0.00
UBOl-COR03 UOl·LlBOl-CGR03A OVP 4.0' - 5.0' 70.232250 -147.502533 Sand, Verv Coarse O.850mm 20 0.04
UBOI-COR03 UOI·L1BOI·CGR03A DUP 4.0' - 5.0' 70.232250 -147.502533 Sand Coarse O.425mm 40 0.1
UBOI-CGR03 U01-LIBOI-COR03A DUP 4.0'·5.0' 70.232250 ·147.502533 Sand, Medium 0.250mm 60 0.3
L1BOI-CGR03 UOI-LIB01-CGR03A OUP 4.0'·5.0' 70.232250 -147.502533 Sand. Fine O.l06mm ]40 0.97
L1BOI-CGR03 UOI-LIB01-CGR03A DUP 4.0' - 5.0' 70,232250 -147.502533 Sand. Vcrv Fine O.075mm 200 3.33

L1BOI-CGR03 UOI·L!BOI·CGR03A DUP 4.0'·5.0' 70.232250 .147.502533 Clav <O.0039mm NA 17.4
L1BOI·CGR03 UOI·L!BOI-CGR03A DUP 4.0'·5.0' 70.232250 ·147,502533 Silt 0.0039 - 0.0625 mm NA 76.7
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LIBOI-CGR03 UOI-LIBOI-CGR03B 7.5' - 8.5' 70.232250 -147.502533 Gravel, Medium 4.75 nun 4 0.00
LlBOI-CGR03 UOI-LIBOI-CGR03B 7.5' - 8.51 70.232250 -147.502533 Grave Fine 200nnn I. 0.00
LIBOI-CGR03 UOI-LIBOI-CGR03B 7.5' - 8.5' 70.232250 -147.502533 Sand. Vcry Coarse 0.850 nun 2. 0.02
LIBOI-CGR03 UOI-LIBOI-CGR03B 7.5' - 8.5' 70.232250 -147.502533 Sand Coarse 0.425mm 40 0.17
LIBOI-CGR03 UOI-L1BOI-CGR03B 7.5' - 8.5' 70.232250 -147.502533 Sand. Medium 0.250 mm 60 0.21
LlBOl-CGR03 UOI-LIBOI-CGR03B 7.5' - 8.5' 70.232250 -147.502533 Sand Fine O.l06mm 140 2.8
LIBOI-CGR03 UO I-LlBOl-CGR03B 7.5' - 8.5' 70.232250 -147.502533 Sand, Very Fine 0.075mm 200 5.84
LIBOI-CGR03 UO I-LIBOI-CGR03B 7.5' - 8.5' 70.232250 -147.502533 Clav <0.0039 mm NA 10.7
LlBOI-CGR03 UOI-LIBOI-CGR03B 7.5' - 8.5' 70.232250 -147.502533 Silt 0.0039 - 0.0625 rum NA 20.8
LlBOI-CGR03 UOI-LlBOI-CGR03C 10.0' - 11.0' 70.232250 -147.502533 Gravel, Medium 4.75 mm 4 0.00
LlBOI-CGR03 UOI-LIBOI-CGR03C 10.0' - 11.0' 70.232250 -147.502533 Gravel Fine 2.00mm 10 0.00
LlBOI-CGR03 U01-L1BOI-COR03C 10.0' - 11.0' 70.232250 -147.502533 Sand. Vcry Coarse 0.850mm 2. 0.15
LIBOI-CGR03 UOI-LIBOI-CGR03C 10.0' - 11.0' 70,232250 -147.502533 Sand Coarse 0.425 mm 40 0.89
LIBOl-CGR03 UOl-LlBOl-CGR03C 10.0' - 11.0' 70.232250 -147.502533 Sand, Medium 0.250mm 60 20.2
LlBOl-CGROJ UO 1-L1BOI-CGR03C 10.0'-11.0' 70,232250 -147.502533 Sand Fine 0.106 mm 140 46.6
LIBOI-CGR03 UO I-LIBOI-CGR03C 10.0' - 11.0' 70.232250 -147.502533 Sand, Verv Fine 0.075mm 200 3.2
LIBOI-CGR03 UOI-LIBOI-CGR03C 10.0' - 11.0' 70.232250 -147.502533 Clav <0.0039mm NA 9.33
LlBOI-CGR03 UOI-LIBOI-CGR03C 10.0' - 11.0' 70.232250 -147.502533 Silt 0.0039 - 0.0625 mm NA 12.8
LlBOI-CGR03 UOI-LIBOI-CGR03D 12.5' - 13.5' 70.232250 -147.502533 Gravel Medium 4.75mm 4 0.00
LIBOI-CGR03 UOI-LIBOI-CGR03D 12.5' - 13.5' 70.232250 -147.502533 Gravel Fine 2.00mm I. 0.14
LIBOI-CGR03 UOI-LIBOI-CGR03D 12.5' - 13.5' 70.232250 -147.502533 Sand Verv Coarse 0.850mm 2. 0.29
LIBOI-CGR03 UOI-LIBOI-CGR03D 12.5' - 13.5' 70.232250 -147.502533 Sand Coarse 0.425 mm 4. 2.34
LIBOI-CGR03 UOI-LIBOI-CGR03D 12.5' - 13.5' 70.232250 -147.502533 Sand, Medium 0.250 nun 60 20.4
LIBOI-CGR03 UOI-LIBOI-CGR03D 12.5' - 13.5' 70.232250 -147.502533 Sand Fine O.l06mm 140 37.3
LlBOI-CGR03 UOl-LIBOI-CGR03D 12.5' - 13.5' 70.232250 -147.502533 Sand. V Fine 0.075mm 200 3.56
LlBOI-CGR03 UOI-LIBOI-COR03D 12.5' - 13.5' 70.232250 -147.502533 Clav <0.0039mm NA 11.6
LIBOI-CGR03 UOI-LIBOI-CGR03D 12.5' - 13.5' 70.232250 -147.502533 Silt 0.0039 - 0.0625 mm NA 17.3
LIBOI-CGR06 UOI-LIBOI-CGR06A 1.0' - 2.0' 70.254533 -147.500250 Gravel Medium 4.75mm 4 0.00
LIBOI-CGR06 UOI-LIBOI-CGR06A 1.0' - 2.0' 70.254533 -147.500250 Gravel Fine 2.00mm 10 il#--
LIBOI-CGR06 UOI-LIBOI-CGR06A 1.0' - 2.0' 70.254533 -147.500250 Sand Verv Coarse 0,850 nun 20 0.1
LIBOI-CGR06 UOI-LlBOI-CGR06A 1.0' - 2.0' 70.254533 -147.500250 Sand, Coarse 0.425 mrn 4. 0.1

LIBOI-CGR06 UOI-LlBOI-CGR06A 1.0' - 2.0' 70.254533 -147.500250 Sand, Medium 0250mm 60 0.31
LIBOI-CGR06 UOI-LIBOI-CGR06A 1.0' - 2.0' 70.254533 -147.500250 Sand Fine 0.106 nun 140 3.77..• -
LIBOI-CGR06 UOI-LlBOI-CGR06A 1.0' - 2.0' 70.254533 -147.500250 Sand, Very Fine 0.Q75mm 200 18.4
LlBOI-CGR06 UOI-LIBOI-CGR06A 1.0' - 2.0' 70.254533 -147.500250 Clav <0.0039mm NA 14.8
L1BOI-CGR06 UOl·LIBOI-CGR06A 1.0' - 2.0' 70.254533 -147.500250 Silt 0.0039 - 0.0625 mm NA 61.7
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LlBOI-CGR06 UOI-LlBOI-CGR06AS 1.0' - 2.0' 70.254533 ~147.500250 Gravel, Medium 4.75 mm 4 0.00
L1BOI-CGR06 UOI-LlBOI-CGR06AS 1.0' - 2.0' 70.254533 -147.500250 Gravel Fine 2.00 mm 10 0.46
LJBOI-CGR06 VO I-LIBOI-CGR06AS 1.0' - 2.0' 70.254533 -147.500250 Sand, Very Coarse 0.850mm 20 0.12
L1BOI-CGR06 UOI-LlBOI-CGR06AS 1.0' - 2.0' 70.254533 -147.500250 Sand. Coarse 0.42Smm 40 0.18
L1BOI~CGR06 UOI-LIBOI-CGR06AS 1.0' - 2.0' 70.254533 -147.500250 Sand, Mediwn O.250mm 60 0.29
LIBOI-COR06 UOI-LiBOl-eGR06AS 1.0' - 2.0' 70.254533 -147.500250 Sand Fine 0.106 mm 140 4.2
L1BOI-CGR06 UOI-LiBOl-CGR06AS 1.0' - 2.0' 70.254533 -147.500250 Sand, Very Fine 0.075mm 200 18.7
LlBOI-COR06 UOI-LlBOl-CGR06AS 1.0' - 2.0' 70.254533 -147.500250 Clav <0.0039mm NA 14
L1BOI-CGR06 UOI-LIBOI-COR06AS 1.0' - 2.0' 70.254533 -147.500250 Silt 0.0039 - 0.0625 mm NA 70.6
LIBOI-CGR06 UOI-LiBOl-COR06B 3.5' - 4.5' 70.254533 -147.500250 Gmvel, Mediwn 4.75 mm 4 0.00
LIBOI-CGR06 VOI-LlBOI-CGR06B 3.5' - 4.5' 70.254533 -147.500250 Gravel, Fine 2.00mm 10 0.00

Sand, VerY Coarse
--- -

L1BOI-CGR06 UOI-LlBOI-CGR06B 3.5' - 4.5' 70.254533 -147.500250 0.850mm 20 0.06
LffiOI-CGR06 UO l-LIBOI-CGR06B 3.5' - 4.5' 70.254533 -147.500250 Sand, Coarse 0.425 mm 40 0.16
LIBOI-CGR06 UOI-LlBOI-CGR06B 3.5' - 4.5' 70.254533 -147.500250 Sand Medium 0250mm 60 0.34
L1BOI-CGR06 UOI-LlBOI-CGR06B 3.5' - 4.5' 70.254533 -147.500250 Sand, Fine 0.106 nun 140 0.97
LIBOI-CGR06 UOI-LlBOI-CGR06B 3.5' - 4.5' 70.254533 -147.500250 Sand, Verv Fine 0.Q75 mm 200 1.23
LlBOI-CGR06 UOI-LlBOI-CGR06B 3.5' - 4.5' 70.254533 -147.500250 CIa <0.0039 mm NA 13.8
L1BOI-CGR06 UOI-LlBOI-CGR06B 3.5' - 4.5' 70.254533 -147.500250 Silt 0.0039 - 0.0625 mm NA 76.9
LlBOI-CGR06 UOl·LIBOl-CGR06BS 3.5' - 4.5' 70.254533 -147.500250 Gravel, Mediwn 4.75 mm 4 0.00
L1BOI-CGR06 UOI-L1B01-CGR06BS 3.5' - 4.5' 70.254533 -147.500250 Gravel, Fine 2.00mm 10 0.00

Sand, Very Coarse
-- .._--- - ------ -

L1B01-CGR06 UOl·LlB01·CGR06BS 3.5' - 4.5' 70.254533 -147.500250 0.850 mm 20 0.04
L1BOI-CGR06 VO1·LJB01-CGR06BS 3.5' - 4.5' 70.254533 -147.500250 Sand Coarse 0.425 mm 40 0.24
L1BOI-CGR06 U01-L1BOI-CGR06BS 3.5' - 4.5' 70.254533 -147.500250 Sand, Medium 0250 nun 60 0.48
LlBOl·CGR06 UOI-LiB01-CGR06BS 3.5' - 4.5' 70.254533 -147.500250 Sand Fine 0.106 mm 140 1.41
LIBOI-CGR06 U01-LIBOI-CGR06BS 3.5' - 4.5' 70.254533 -147.500250 Sand, Very Fine 0.G75 mm 200 I.l6
LIB01·CGR06 UOI-LlBOI-CGR06BS 3.5' - 4.5' 70.254533 -147.500250 Clav <0.0039 mm NA 18.2
L1BOI-CGR06 UOI-LlBOI-CGR06BS 3.5' - 4.5' 70.254533 -147.500250 Silt 0.0039 - 0.0625 rom NA 71.2
LlBOI-CGR06 UOI-LlBOI-CGR06C 11.5' - 12.5' 70.254533 -147.500250 Gravel Medium. 4.75mm 4 0.00
LIBOI-eOR06 UOI-LlBOl-CGR06C 11.5' - 12.5' 70.254533 -147.500250 Gravel, Fine 2.00 nun 10 0.00
LlBOI·CGR06 UOI-LlBOI-CGR06C 11.5' - 12.5' 70.254533 -147.500250 Sand Verv Coarse 0.85Omm 20 0.03
LIBOI-COR06 UOI-LlBOI-CGR06C 1105'-1205' 70.254533 -147.500250 Sand Coarse 0.42' mm 40 0.09
LlBOI-CGR06 U01-LiBOl-CGR06C 1105'-12.5' 70.254533 -147.5002.50 Sand, Medium 0250mm 60 0.72
LlBOI-CGR06 UOI-LlBOI-CGR06C 11.5' - 12.5' 70.254533 -147.500250 Sand, Fine 0.106 mm 140 4.44
LIBOI·CGR06 UOI-L1BOI-CGR06C 11.5'-12.5' 70.254533 -147.500250 Sand, Verv Fin. 0.075mm 200 2.55
LIBOI-CGR06 UOI-LlBOI-CGR06C 11.5' - 12.5' 70.254533 -147.500250 Clay <0.0039mm NA 10.8
LlBOI-CGR06 UOI·LlBOl-CGR06C 11.5' • 12.5' 70.254533 ·147.500250 Silt 0.0039 - 0.0625 mm NA 77.8
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L1BOI-CGR06 UOI-L1BOI-CGR06CS 11.5'-12.5' 70.254533 -147.500250 Gravel, Medium 4.75mm 4 0.00
L1BOI-CGR06 UOI-LIBOl·CGR06CS 11.5'·12.5' 70.254533 -147.500250 Gravel, Fine 2.00 nun 10 0.00
LIBOI-CGR06 UOI-LlBOI-CGR06CS 11.5'-12.5' 70.254533 -147.:i002:iO Sand. Vetv Coarse 0.850mm 20 0.Q3
LlBOI-CGR06 UO 1-L1BOI-CGR06CS 11.5'·12.5' 70.254533 -147.500250 Sand Coarse 0.425mm 40 0.13
LIBOI·CGR06 UOI·LlBOI-CGR06CS 11.5' - 12.5' 70.2:i4:i33 -147.500250 Sand, Medium 0.250 mm 60 035
L1BOI-CGR06 UOI-L1BOI-CGR06CS 11.5' ~ 12.5' 70.254533 -147.500250 Sand, Fine 0.106 mm 140 2.97
LIBOI-CGR06 UOI-L1BOI-CGR06CS 11.5' - 12.5' 70.254533 -147.500250 Sand, Very Fine O.07Smm 200 2.25
LIBOt-COR06 UOI-LlBOI-CGR06CS It.5' - 12.5' 70.254533 ·147.500250 Clav <0.0039 mm NA 11.2
LlBOI-CGR06 UOl-LIBOI-CGR06CS 1I.5' - 12.5' 70.254533 -147.500250 Silt 0.0039 - 0.0625 mm NA 80.3
L1BOI-CGR06 UOI-L1B01-CGR06D 12.5' - 14.0' 70.254533 -147.500250 Gravel Medium 4.7Smm 4 0.00
L1B01-CGR06 U01-LIB01-CGR06D 12.5' - 14.0' 70.254533 -147.500250 Gravel, Fine 2.00mm 10 0.73
L1BOI-CGR06 U01-L1B01-CGR06D 12.5' - 14.0' 70.254533 -147.500250 Sand, Verv C"""" o.850mm 20 0.35
L1BOI-CGR06 UOI-LlBOI-COR06D 12.5' - 14.0' 70.254533 -147.500250 Sand Coarse 0.425 mm 40 1.19
LlBOl-CGR06 U01-LIBOl-(;:GR06D 12.5' - 14.0' 70.254:i33 -147.500250 Sand. Medium 0.250mm 60 8.33
L1BOI-CGR06 U01-LIB01-CGR06D 12.5' - 14.0' 70.254533 -147.500250 Sand. Fine 0.106 nun 140 31.5
LIBOI-CGR06 UOI-LIB01·CGR06D 12.5' - 14.0' 70.254533 -147.500250 Sand Verv Fine 0.075mm 200 13.3
L1B01-CGR06 UOI-L1BOI-CGR06D 12.5' - 14.0' 70.254533 -147.500250 Clay <O.0039mm NA 9.67
LlBOI-CGR06 UOl-LIBOI-CGR06D 12.5'·14.0' 70.254533 -147.500250 Silt 0.0039 - 0.0625 mm NA 36.2
L1B01-CGR06 U01-L1BOI-CGR06DS 12.5' ~ 14.0' 70.2:i4533 -147.500250 Gravel, Medium 4.75mm 4 0.00
LlBOI-COR06 U01·LlBOI-CGR06DS 12.5' -14.0' 70.254533 -147.:i00250 Gravel, Fine 2.00mm 10 0.34
LlBOI-CGR06 UOI-L1BOI-CGR06DS 12.5' - 14.0' 70.254533 -147.500250 Sand Very Coarse 0.850mm 20 0.62
L1BOI-CGR06 UOI·LlBOl·CGR06DS 12.5' - 14.0' 70.254533 -147.500250 Sand, Coarse 0.425 nun 40 1.35
LIBOI-CGR06 UOl-LIBOl-CGR06DS 12.5'·14.0' 70.254533 -147.500250 sand, Medium O.2S0mm 60 8.26
L1B01-CGR06 UOl-LIB01-CGR06DS 12S·14.0' 70.254533 -147.500250 Sand Fine 0.106 mm 140 30.9
LIBOI-CGR06 U01-LiB01-CGR06DS 12.5' - 14.0' 70.254533 -147.500250 Sand, Very Fine 0.075mm 200 12.6
L1BOI-CGR06 UOI-LffiOI-CGR06DS 12S -14.0' 70.254533 -147.500250 Clay <0.0039 mm NA 10.9
L1B01-CGR06 UOI-L1B01-CGR06DS 12.5' - 14.0' 70.254533 -147.500250 Silt 0.0039 - 0.0625 mm NA 37.5
L1BOI-CGR08 UOI-L1BOI-CGR08A 2.5' . 3.5' 70.269817 -147.498267 Gravel Medium 4.75mm 4 0.00
L1BOI-CGR08 U01-L1B01-CGR08A 2.5' - 3.5' 70.269817 -147.498267 Gravel, Fine 2.00 nun 10 0.00.... _-
LIBOI-CGR08 UOI-LIBOI-CGR08A 2.5'·3.5' 70.269817 -147.498267 Sand. Verv Cnarne 0.850mm 20 0.04
L1B01-CGR08 UOI-L1BOI-CGR08A 2.5' ~ 3.5' 70.269817 -147.498267 Sand, Coarse O.425mm 40 0.16
LIBOI·CGR08 UOI-L1BOI·CGR08A 2.5' - 3.5' 70.269817 -147.498267 sand, Medium O.250mm 60 0.3
L1BOI-CGR08 U01-L1BOI-CGR08A 2.5' - 3.5' 70.269817 -147.498267 Sand, Fine 0.106 nun 140 1.16
L1B01-CGR08 UOI-LiB01-CGR08A 2.5' - 3.5' 70.269817 -147.498267 sand, Very Fine 0.075 nun 200 1.38
L1B01-CGR08 UOI-LiB01-CGR08A 2.5' - 3,5' 70.269817 -147.498267 Clav <O.OO39mm NA 26.7
LlBOI-CGR08 UO I-L1BOI-CGR08A 2.5' - 3.5' 70.269817 ·147.498267 Silt 0.0039 - 0.0625 mm NA 69.8
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Grain Size Result Summary

LlBOI-CGR08 UOI-LIBOl-CGR08B 5.0' - 6.0' 70.269817 -147.498267 Gravel, Medium 4.75 nun 4 0.00
LIBOI-CGR08 UOI-LIBOI-CGR08B 5.0' - 6.0' 70.269817 -147.498267 Gravel, Fine 2.00mm 10 0.00
LIB01-CGR08 UOI-LIBOI-CGR08B 5.0'- 6.0' 70.269817 -147.498267 San V Coone 0.850mm 20 0.00
LIBOI-CGR08 UOI-LlBOI-CGR08B 5.0'- 6.0' 70.269817 -147.498267 Sand. Coarse 0.425mm 40 0.12
LIB01-CGR08 UOI-LffiOl-CGR08B 5.0' - 6.0' 70.269817 -147.498267 Sand, Medium 0250 nun 60 0.55
LIBOI-CGR08 U01-L1BOI-CGR08B 5.0'·6.0' 70.269817 ·147.498267 Sand Fine O.I06mm 140 1.87
LIB01-CGR08 UOI-LIBOI-CGR08B 5.0' - 6.0' 70.269817 -147.498267 Sand, Verv Fine 0.075 nun 200 1.52
LIDOI-CGR08 UOI-LIBOI-CGR08B 5.0' - 6.0' 70.269817 -147.498267 ClaY <0.0039 mm NA 20
LIBOI·CGR08 U01·LlBOI-CGR08B 5.0' - 6.0' 70.269817 -147.498267 Silt 0.0039 - 0.0625 mm NA 75.8
LIB01-CGR08 UOI-LmOl-CGR08C 7.5' - 8.5' 70.269817 -147.498267 Gravel, Medium 4.75 nun 4 0.00
LIBOI-CGR08 VOI·UROI-CGR08C 7.5' - 8.5' 70.269817 -147.498267 Gravel, Fine 2.00 nun 10 0.00
LIB01-CGR08 UO I·LlBOI·CGR08C 7.5' - 8.5' 70.269817 ·147.498267 San.d, VerY Coarse O.850mm 20 ... JiJL
LIBOI-CGR08 VOI-LIBOI-CGR08C 7.5'-8.5' 70.269817 -147.498267 Sand Coarse 0.425 nun 40 0.99
LIBOI-CGR08 UOI-UBOI-CGR08C 7.5' - 8.5' 70.269817 ·147.498267 Sand, Medium 0250 nun 60 1.69
LIBOI-CGR08 VOI·L1BOI-CGR08C 7.5' - 8.5' 70.269817 -147.498267 griM Fine 0.106 mm 140 3.43
LlBOI-CGR08 VOI-tlBDI-CGRD8C 7.5' - 8.5' 70.269817 -147.498267 Sand, Verv Fine O.075mm 200 2.66
LIBOI-CGR08 UO l-L1BOI-CGR08C 7.5'-8.5' 70.269817 -147.498267 ClaY <0.0039mm NA 10.8
LIBOI-CGR08 UOl-LIBOI-CGR08C 7.5' - 8.5' 70.269817 -147.498267 Silt 0.0039 - 0.0625 mE!. f-. NA 76.5
LlBOI-CGR08 UOI-LlBOI-CGR08D 11.5'-12.5' 70.269817 -147.498267 Gravel Medium 4.75 mm 4 0.00
LIBOI-CGR08 UOl-LlBOI-CGR08D 11.5'-12.5' 70.269817 -147.498267 Gravel Fine 2.00mm 10 0.00
LIBOI-CGR08 U01-LIBOI-CGR08D 11.5' - 12.5' 70.269817 ·147.498267 Samt VeN Coarse O.850mm 20 0.Q3

LIBOI-CGR08 UOI-LlBOI-CGR08D 11.5' - 12.5' 70.269817 ·147.498267 Sand. Coarse 0.425 nun 40 0.15
LIBOI-CGR08 UOI-LIBOI-CGR08D 11.5'-12.5' 70.269817 -147.498267 Sand Medium 0.250 mm 60 0.58
LIDOI-COR08 V01·LIBOI-CGR08D 11.5' - 12.5' 70.269817 -147.498267 Sand. Fine 0.106 mm 140 2.33

LlBOI-CGR08 U01-LIBOI-CGR08D 11.5' - 12.5' 70.269817 ·147.498267 Sand, Very Fine 0.075mm 200 4.42
LlB01-CGR08 V01-LIBOI-COR08D 11.5' - 12.5' 70.269817 -147.498267 c1ilv <O.0039mm NA 14

LlBOl·CGR08 V01-LIBOI-CGR08D 11.5'-12.5' 70.269817 -147.498267 Silt 0.0039 - 0.0625 mm NA 74.6
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sampe 10 ResuR Units MDL MRL
UOI~LlBOl~ATOIA 74.4 PERCENT NA NA
UOI-LlBOl~ATOIB 73.7 PERCENT NA NA
UOl-LlBOl~ATOIC 82.8 . PERCENT NA NA
UOI~LlBOI-ATOlD 63.7 PERCENT NA NA

!UBOI-AGR05 UOI~LlBOI-AT02A 71.9 PERCENT NA NA
UOI~L1BOI-AT02AS 71.6 PERCENT NA NA
UOI-LlBOl-AT02B 45 PERCENT NA NA

UOI-L1B01-AT02BS 43.7 PERCENT NA NA
UOI~L1BOI-AT02C 79.6 PERCENT NA NA

UOI-L1BOI-AT02CS 80 PERCENT NA NA
UOl-LlBOI-AT02D 69.2 PERCENT NA NA

UOI-L1BOl·AT02DS 75.8 PERCENT NA NA
IUBOI-AGR07 VOl-LlBOI-AT03A 54.6 PERCENT NA NA

UOl-LIBOI-AT03AB 70.4 PERCENT NA NA
UDI-LlB01·AT03B 57 PERCENT NA NA
UOl-LIBOI~ATD3BB 70 PERCENT NA NA
UDI-LlB01-AT03C 74 PERCENT NA NA

UOI~LIBOI-AT03CB 61.6 PERCENT NA NA
UOl-LIBOI-AT03D 59 PERCENT NA NA

UOl-LIBOl-AT03DB 81 PERCENT NA NA
IUBOI-AGR'" UOI-LlBOI-AT04A 67.3 PERCENT NA NA

VOl·LlBOI~AT04B 70.9 _ PERCENT NA NA
VOl-LlBOI-AT04C 77.9 PERCENT NA NA
UOI-LmOI-AT04D 72.5 PERCENT NA NA

IUBOI-BGROI VOl-LlBOI-BTOlA 84.6 PERCENT NA NA
VOl-LlBOI-BTOIB 83.3 PERCENT NA NA
UOl-LlBOI-BTOlC 82.3 PERCENT NA NA
UOl-llBOI-BTOID 82.3 PERCENT NA NA

IUBOI-BGR03 UOI~LlBOI~BT02A 62 PERCENT NA NA
UOI-LiSO I-ST02B 93.1 PERCENT NA NA

IUBOI-BGR05 UOl~LmOI~BT03A 75.6 PERCENT NA NA
VOl-LlBOI-ST03B 58.6 PERCENT NA NA
VOl·UBOI-BT03C 70.4 PERCENT NA NA

LlBOI-BGR08 UOl-LmOl-BT04A 64.3 PERCENT NA NA
UOI-UBOI·BT04B 70.3 PERCENT NA NA
VOl-USO1-BT04C 79.5 PERCENT NA NA
VOI-LIBOI-BT04D 82.2 PERCENT NA NA

IUBOI-CGR03 VOl-LISOI-CTOIA 79.2 PERCENT NA NA
VOI·UBOl-Cfom 84.6 PERCENT NA NA
UOI-LffiOI-CfOlC 78.7 PERCENT NA NA
UOl-LIBOI-CTOID 78 PERCENT NA NA
UOl-LIBOI~CfOlDS 79.6 PERCENT NA NA

IUBOI-CGR06 UOI-LIBDI-CT02A 75.1 PERCENT NA NA
VOI-LlBOI-CfOlB 64 PERCENT NA NA
UOl-LIBOI-Cf02C 73.8 PERCENT NA NA
VOl-LIBDI-CT02D 49.5 PERCENT NA NA

ILffiOI-CGR08 UOl·LIBOI-CT03A 75.2 PERCENT NA NA
UOl-LISOl-Cf03B 71.4 PERCENT NA NA
VOl-LiBOl..Cf03C 61.5 PERCENT NA NA
V01-L1BOI-CT03D 76.4 PERCENT NA NA

UOI-LlBOl-CTOODB 74.5 PERCENT NA NA
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SamplelD Result nits MDL MRL
VOI-L1BOI~ATOJA 5.47 PERCENT NA NA •
VOI-L1BOI-ATOIS 5.9 PERCENT NA NA
UOI-L1BOI-ATOIC 1.44 PERCENT NA NA
UOI-L1BOI-ATOID 9.74 PERCENT NA NA

ILlBOI-AGROS VOl-LlBOI-AT02A 4.32 PERCENT NA NA
VOl-LlBOI-AT02AS 4.33 PERCENT NA NA
UOl-LIBOl~AT02B 23.6 PERCENT NA NA
V01-LIBOI-AT02BS 26.4 PERCENT NA NA
VOI-LlB01-AT02C 2.47 PERCENT NA NA

VOI-LIBOl-AT02CS 2.18 PERCENT NA NA
VOI-L1BOI-AT02D 6.2 PERCENT NA NA

UOJ-LlBOJ-AT02DS 3.43 PERCENT NA NA
ILlBOI-AGR07 VOl-LlBOI~AT03A 12.9 PERCENT NA NA

UOI-LmOI-AT03AB 5.45 PERCENT NA NA
UOJ-LlBOl-AT03B 12.7 PERCENT NA NA

UOI-LIBOI-AT03BB 7.35 PERCENT NA NA
UOl-LlBOI-AT03C 6.59 PERCENT NA NA
VOI-L1BOI-AT03CB 12.6 PERCENT NA NA
VOl-L1BOI-AT03D 12.8 PERCENT NA NA

UOI-LlBOJ·AT03DB 7.99 PERCENT NA NA
ILlBOI-AGR09 VOI~LIBOI-AT04A 4.62 PERCENT NA NA

UOI-LIBOJ-AT04B 4.53 PERCENT NA NA
UOJ-LIBOl~AT04C 8.15 PERCENT NA NA
UOI-LlBOI-AT04-D 8.18 PERCENT NA NA

ILIBOI-BGROI UOJ-LlBOI-BTOIA 0.76 PERCENT NA NA
UOl-LiBOl-STOIB 1.54 PERCENT NA NA
UOl-LlBOI-BTOIC 1.74 PERCENT NA NA
DOI-LffiOl-BTOID 0.71 PERCENT NA NA

ILlBOI-BGR03 UOl-lffiOl-BT02A 7.9 PERCENT NA NA
VOl-UBOI-BT02B 1.34 PERCENT NA NA

ILlBOI-OGROS UOI·LlBOI-BT03A 5.48 PERCENT NA NA
UOI-L1BOI-BT03B 13.] PERCENT NA NA
UOI-L1BOI BT03C 4.89 PERCENT NA NA

LIBOI-BGR08 UO]-L1BO]-BT04A 7.94 PERCENT NA NA
UOJ-L1BOI-BT04-B 11.l PERCENT NA NA
UOl-LlBOI-BT04C 6.71 PERCENT NA NA
UOI-LlBOl-BT04D 3.' PERCENT NA NA

ILlBOI-CGR03 VOI-LlBOI-CTOIA 2.94 PERCENT NA NA
UOI-LIBOI-CTOIB 3.&9 PERCENT NA NA
UOI-LIBOI-CTOIC 5.48 PERCENT NA NA
VOl-UBOI-CTOID 6.45 PERCENT NA NA

VOI-LlBOI-crO]DS 5.78 PERCENT NA NA
ILiB01-CGRO. UOI-L1BO]-CT02A 3.82 PERCENT NA NA

VOI-L1BOI-CT02B 7.4 PERCENT NA NA
UOI-LlBOI-CT02C 5.66 PERCENT NA NA
UOI-L1BO]-CT02D 17.3 PERCENT NA NA

ILIBOI-CGRO. UO] -LIBOl-CT03A 2.83 PERCENT NA NA
UOl-LIBO]-CT03B 3.9 PERCENT NA NA
UOl-LIBOl-CT03C 7.32 PERCENT NA NA
UOI-LIBOI-CT03D 3.28 PERCENT NA NA

VOl-L1BO]-CT03DB 3.33 PERCENT NA NA
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Sample 10 Result MDL MRL
UOl·UB01·ATOIA 5.2 0.2 0.2
UOl-LIBOl-ATOlB 7.2 0.2 0.2
UOl-LIBOI-ATOlC 5.5 0.2 0.2
UOI-LIBOI-ATOID 17.3 0.2 0.2

LlBOl-AGR05 UOI-LIB01·AT02A 3 mgIKg 0.2 0.2
UOl-LIBOI-AT02AS 3.7 mgIKg 0.2 0.2
UOI-LIBOI-AT02B 95 mgIKg 0.2 0.2

UOI-LIBOI-AT02BS 96.5 mgIKg 0.2 0.2
UOl·LIBOI-AT02C 22.8 mgIKg 0.2 0.2

UOI-LIBOl-AT02CS 19.5 mgIKg 0.2 0.2
UOI-LIBOI-AT02D 33.5 mgIKg 0.2 0.2

UOI-UBOI-AT02DS 28.2 m 0.2 0.2
LlBOl-AGR07 UOl-UBOl·AT03A 83.6 mgIKg 6.0 6.0

UOI-LlBOl-AT03AB 83.6 mgIKg 6.0 6.0
UOt-UBOI-AT03B 105 mgIKg 6.0 6.0

VOI-LlB01·AT03BB 259 mgIKg 6.0 6.0
UOI-UBOI-AT03C 282 mgIKg 6.0 6.0

UOI-LlBOI-AT03CB 152 mgIKg 6.0 6.0
VOI-LlBOl·AT03D 125 mgIKg 6.0 6.0

UOI-LlBOI-AT03DB 156 m 6.0 6.0
LIBOI-AGR09 UOI-LlBOI-AT04A 134 mgIKg 6.0 6.0

VOt-UBOI-AT04B 287 mgIKg 6.0 6.0
UOI-LlBOl-AT04C 609 mgIKg 6.0 6.0
UOl-LlBOl-AT04D 710 m 6.0 6.0

LIBOI-BGROI VOI-UBOl-BTOJA ND,V mgIKg 0.3 0.3
UOI-UBOl-BTOlB 1.1 mgIKg 0.3 0.3
UOI-LlBOI-BTOIC 1.8 mgIKg 0.3 0.3
UOI-LlBOI·BTOlD 0.7 m 0.3 0.3

LIBOI-BGROJ UOl-LlBOI-BT02A 22 mgIKg 10 20
UOI-LIBOI-BT02B 102 m 10 20

LIBOI-BGR05 U01-LIBOI-BT03A 40 mgIKg 10 20
UOl-LIBOI-BT03B 110 mgIKg 10 20
VOI-L1BOJ...BT03C 212 mgtKg 10 20

LIBOl·BGR08 UOI-LIBOI-BT04A 307 mgIKg 10 20
UOI-LIBOI-BT04B 402 mgIKg 10 20
UOI-LIBOI-BT04C 500 mgIKg 10 20
DOI-LlBOI-BT04D 493 m 10 20

LIBOI-CGR03 VO1-LIBOl-CTOi A 5.4 mgIKg 0.3 0.3
UOI-UBOI-CTOIB 9.1 mgIKg 0.3 0.3
UOI-UBOl-CTOIC 11.9 mgIKg 0.3 0.3
UOI-LIBOI-CTOlD 12.1 mgIKg 03 0.3
UOl-UBOI-CTOtDS 13.1 m 0.3 0.3

LIBOJ-CGR06 UOl-LIBO)'·CT02A 9.6 mgIKg 0.3 0.3
UOI-LlBOI-Cf02B 33.3 mgIKg 0.3 0.3
UOI-UBOl-CT02C 24.8 mgIKg 0.3 0.3
UOl-LIBOI-Cf02D 43.9 m 0.3 0.3

LlBOI-CGR08 UOI-LIBOt-CT03A 3.8 mgIKg 0.3 0.3
UOI-LIBOl-CT03B 25.9 mgIKg 0.3 0.3
U01-LIBOI-CT03C 49.7 mgIKg 0.3 0.3
UOl-LIBO I...cT03D 36.8 mgIKg 0.3 0.3

UOl-LIBOI-CT03DB 45.3 mgIKg 0.3 0.3
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ample 0 Result Units MOL MRL
UOI-L1BOI-ATOIA 4.09 PERCENT 0.02 0.05
UOI-LIBOI~ATOlB 4.58 PERCENT 0.02 0.05
VOI-L1BOI-ATOIC 0.61 PERCENT 0.02 0.05
VOl-UBOI-ATOID 5 PERCENT 0.02 0.05

ILIBOI-AGROS DOI-UBOI-AT02A 3.3 PERCENT 0.02 0.05
UOI-L1BOI-AT02AS 2.62 PERCENT 0.02 0.05
UOI-L1BOI-AT02B 14.7 PERCENT 0.02 0.05

UOl-UBOI-AT02BS 13.4 PERCENT 0.02 0.05
UOI-LlBOI-AT02C 2.39 PERCENT 0.02 0.05

UOI-LlBOI-AT02CS 1.04 PERCENT 0.02 0.05
UOI-LlBOI-AT02D 2.35 PERCENT 0.02 0.05 ~

VOI-LIBOl-AT02DS 2.58 PERCENT 0.02 0.05 •]LIBOI-AGR07 UOI·L1BOI-AT03A 8.58 PERCENT 0.02 0.05
UOI-UBOI·AT03AB 4.22 PERCENT 0.02 0.05
UOI~LIBOI-AT03B 3.38 PERCENT 0.02 0.05
UOI-L1BOI~AT03BB 2.8 PERCENT 0.02 0.05
UOI-LlBOI-AT03C 3.17 PERCENT 0.02 0.05

VOl-LlBOI-ATOJeB 5.34 PERCENT 0.02 0.05
UOI-LlBOI~AT03D 7.4 PERCENT 0.02 0.05
UOI~LIBOI-AT03DB 2.72 PERCENT 0.02 0.05

ILIB01-AGR09 UOI-LlBOI-AT04A 2.07 PERCENT 0.02 0.05
UOI-LlBOl·AT04B 2.3 PERCENT 0.02 0.05
UOI-UBOI-AT04C 2.48 PERCENT 0.02 0.05
UOI-LIBOI-AT04D 2.81 PERCENT 0.02 0.05

ILIB01-BGROl UOI-LlBOl-BTOIA 0.23 PERCENT 0.02 0.05
UOl~UBOl-BTOIB 0.22 PERCENT 0.02 0.05
UOl-LlBOI-BTOIC 0.43 PERCENT 0.02 0.05
UOI-LIBOI-BTOID 0.46 PERCENT 0.02 0.05

ILIBOl-BGR03 UOI-UBOI-BT02A 2.82 PERCENT 0:03 0.05
UOl-LiBOl-BT02B 0.63 PERCENT 0-03 0.05

ILIBOI-BGROS UOI-LlBOI-BT03A 2.37 PERCENT 0.03 0.05
DOI-LIBOI-BT03B 7.83 PERCENT 0.03 0.05
UOI-UB01--BT03e 2.2 PERCENT 0.03 0.05

LlBOl-BGk08 UOI-LIBOI-BT04A 2.69 PERCENT 0.03 0.05
UOl-UBOI-BT04B 3.33 PERCENT 0.03 0.05
UOl-LiB01-BT04C 2.63 PERCENT O.OJ 0.05
UOl-LlBOI~BT04D 1.85 PERCENT 0.03 0.05

ILIB01-CGR03 UOI-LlBOI-CTOJA 2.65 PERCENT 0.02 0.05
UOI-LlBOI-CTOlB 3.23 PERCENT 0.02 0.05
UOI-LlBOI-CTOIC 2.15 PERCENT 0.02 0.05
UOI-LIBOI-CTOID 5.45 PERCENT 0.02 0.05

UOl-LIBOI-CTOIDS 4.5 PERCENT 0.02 0.05
ILIB01-CGR06 UOI-LlBOI-CT02A 2.78 PERCENT 0.02 0.05

UOI-LiBOl-CT02B 3.04 PERCENT 0.02 0.05
UOI·UBOI-CT02C 3.13 PERCENT 0.02 0.05
UOI-LIBOI-CT02D 8.39 PERCENT 0.02 0.05

ILIB01-CGR08 : I UOI-L1BOI-CTOJA 2.26 PERCENT 0.02 0.05
UOI-LIBOI-CT03B 3.15 PERCENT 0.02 0.05
VOI-LiBOl-CT03C 4.32 PERCENT 0.02 0.05
UOl-LIBOI..crOJD 2.88 PERCENT 0.02 0.05

UOI-LlBOI-CT03DB 2.71 PERCENT 0.02 0.05

F-24



sample 10 Result MOL MRL
VOl-UB01-ATOIA 2240 200 200
V01-UBOI-ATOIB 1960 200 200
VOI-UBOI4ATOIC 40.8 5.0 5.0
VOl-UB01-ATOID 3290 m 200 200

LlBOI-AGR05 UOl-UB01-AT02A 44.1 mgIKg 2.5 2.5
UOl-UB01-AT02AS 50.9 mgIKg 2.5 2.5
V01-UBOI-ATOlB 210 mgIKg 10 10

UOl-LiBOl-AT02BS 183 mgIKg 5.0 5.0
U01-LIBOI-AT02C 69.6 mglKg 5.0 5.0

VOl-LIBOI-AT02CS 100 mgIKg 5.0 5.0
UOl-LiB01-ATOlD 894 mgIKg 100 100

UOl-LIBOI-AT02DS 753 m 100 100
LlBOI-AGR07 UOl-LiB01-AT03A 628 mgIKg 50 50

VOl-LlB01-AT03AB 1900 mgIKg 100 100
VOl-LffiOl-AT03B 152 mgIKg 10 10

VOl-LiB01-AT03BB 1410 mgIKg 100 100
UOI-UBOI-AT03C 836 mgIKg 50 50

V01-LiD01-ATmCB 56.7 mgIKg 5.0 5.0
UOl-LiB01-AT03D 1820 mgIKg 100 100

VOI-LlB01-AT03DB 50.1 5.0 5.0
LlBOI-AGR09 V014LffiOl-AT04A 1350 mgIKg 100 100

VOl-LlBOl-AT04B 1050 mgIKg 100 100
VOl-UBOI-AT04C 1000 mgIKg 100 100
UOI-LIBOI-AT04D 1640 m 100 100

LlOOI-BGROI VOl-UBOI-BTOIA 18.8 mgIKg 2.5 2.5
V01-UBOI-BTOIB 54.6 mgIKg 5.0 5.0
UOI-UBOI-BTOIC 74.9 mgIKg 10.0 10.0
VOl-UBOI-BTOID 26.1 2.5 2.5

LIBOI-BGR03 VOl-LIBO I-BTOlA 1610 mgIKg 60 100
V01-UBOI-BT02B 27.4 3.0 5.0

LIBOI-BGROS UOl-UB01-BT03A 321 mgIKg 6.0 10
V01-LIBOI-BT03B 271 mgIKg 12 20
UOI-LIBOl:BT03C 422 m&'J(g 12 20

LlBOI-BGROS DOl-LIBO I-BT04A 102 mgIKg 3.0 5.0
UOI-LlBOI-BT04B 451 mgIKg 24 40
UOI-UB01-BT04C 1790 mgIKg 6.0 100
VOI-LlBOl-BT04D 230 24 40

LIB01-CGR03 UOI-LlB01-CTOIA 449 mgIKg 40 40
UOI-UBOI-CTOlB 1420 mgIKg 100 '00
UOI-LiB01-CT01C 1120 mgIKg 100 '00
UOI-LlB01-CTOID 2330 mgIKg 200 200

UOI-LlB01-CTOIDS 1760 m 100 '00
LlB01-CGR06 UOI-LiB01-CT02A 93.5 mgIKg 5.0 5.0

UOI-L1BOI-CT02B 2020 mgIKg 100 100
U01·UB01·CT02C 66 mgIKg 5.0 5.0
UOI-LiBOl-CT02D 54.5 m 2.0 2.0

LIBOI-CGR08 UOI-L1BOI-CT03A 362 mgIKg 20 20
OOI-UD01-CT03B 1930 mgIKg 100 100
UOl-LIBOI-CT03C 250 mgIKg 10.0 10.0
UOI-L1B01-CT03D 723 mgIKg 40 40

UOI-LlBOI-CT03DB 496 rngIKg 40 40
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Sampe D Result MDL MRL
V01·UDOI-ATOIA 0.17 0.03 0.06
VOl-UDOI-ATOIB 0.18 0.03 0.06
V01-UDOI-ATOle 0.16 0.03 0.06
UOl-LIBOI-ATOlD 0.16 m 0.03 0.06

LlBOI-AGROS UOI-LIBOI-AT02A 0.21 mgIKg 0.03 0.06
UOl-LIBOl-AT02AS 0.17 mglKg 0.03 0.06
UOI-LIB01-AT02B 0.31 mgIKg 0.03 0.05

UOI-LlBOI-AT02BS 0.34 mgIKg 0.03 0.05
UOI-L1BOI·AT02C 0.14 mgIKg 0.03 0.05

UOI-LlBOl-AT02CS 0.12 mgIKg 0.03 0.06
UOI-UBOI-AT02D 0.16 mgIKg 0.03 0.05

.,,
UOI-UBOIMAT02DS 0.19 m 0.03 0.06 A.

LlBOI-AGR07 UOI·LlBOI-AT03A 0.19 mgIKg 0.03 0.05 N YML
UOI-LlBOI-AT03AB 0.15 mgIKg 0.03 0.06 N YML
UOl·LIB01-AT03B 0.15 mgIKg 0.02 0.05 N YML

VOI-LlDOI-ATmBB 0.14 mgIKg 0.03 0.06 N YML
UOl-LlB01·AT03C 0.26 mgIKg 0.03 0.06 N YML

UOl-LlBOI-AT03CB 0.14 mgIKg 0.03 0.06 N YML
UOl-U~I-AT03D 0.17 mgIKg 0.02 0.05 N YML

V01-LIB01-AT03DB 0.16 m 0.03 0.06 N YML
LlBOI-AGR09 UOl-UBOI-AT04A O.ll mgIKg 0.03 0.05 N YML

UOI-UBOI-AT04B 0.12 mgIKg 0.03 0.06 N YML
UOl·LlBOI-AT04C 0.34 mgIKg 0.03 0.05 N YML
UOl-LIBOI-AT04D 0.35 m 0.03 0.06 N YML

LIBOI-BGROI UOI-L1B01MBTOIA 0.05 mgIKg 0.04 0.06 BN YML
UOiMLlB01-BT01B 0.04 mgIKg 0.04 0.06 BN YML
OOl-LiDOl-BTOIC 0.06 mgIKg 0.04 0.06 BN YML
UOJ-LlBOl-BTOtD 0.04 m 0.04 0.06 BN YML

LIBOI-BGR03 UOI-LlBOI-BTOlA 0.12 mgIKg 0.03 0.06 N VML
UOI-LlBOl·BT02B 0.1 m 0.03 0.05 N YML

LlBOI-BGROS UOl-LlBOI-BT03A 0.2 mgIKg 0.03 0.06 N YML
UOI-LIBOI-BT03B 0.09 mgIKg 0.03 0.05 N YML
U01-LlBOI~BT03C 0.1 mgIKg 0.04 0.06 N YML

LIBOI-BGR08 UOI-LmOl-BT04A 0.17 mgIKg 0.03 0.06 N YML
U01-LlBOI-BT04B 0.23 mgIKg 0.04 0.06 N YML
V01-LIBOI-BT04C 0.22 mgIKg 0.03 0.05 N YML
UOI-LIBOI-BT04D 0.13 m 0.04 0.06 N YML

LIBOI..cGR03 UOI-LlBOl-eTOIA 0.11 mgIKg 0.03 0.05 N YML
UOI-LlBOI-eTOIB 0.11 mgIKg 0.04 0.06 N YML
UOIMLIBOl-CTOIC 0.12 mgIKg 0.03 0.05 N YML
UOI-LlBOJ-CTOID O.ll mgIKg 0.03 0.05 N YML

UOl-llBOl-CTOIDS 0.08 0.03 0.05 N YML
LlBOl-CGR06 OOI-LIBOI-CTOlA 0.09 mgIKg 0.03 0.06 N YML

UOl-LIBOI-Cf02B 0.12 mgIKg 0.03 0.06 N YML
UOl-LIBOI-Cf02C 0.06 mgIKg 0.03 0.06 N YML
VO I-LIBO l-CT02D 0.15 m 0.03 0.05 N YML

LIBOI-CGR08 UOI-LmOl-CT03A 0.12 mgIKg 0.03 0.06 N YML
UOI-L1BOI-CT03B 0.1 mgIKg 0.04 0.06 N YML
UOI-LiBOl-CT03C 0.09 mgIKg 0.03 0.06 N YML
UOl-LlBOl-CT03D 0.07 mgIKg 0.03 0.05 N YML

UOI-LlB01-CT03DB 0.08 mgIKg 0.03 0.06 N YML
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UOl-L1BOl·ATOIA 6.2 0.6
UOI-L1BOI·ATOIB 6.7 0.6
UOl-LlBOI-ATOIC 3.5 0.6
UOI-LIBOI-ATOID 7.6 m 0.6

L1BOI-AGROS UOI-LIB01·AT02A 9.9 mgIKg 0.6
UOI-LiBOl-AT02AS 6.5 mgIKg 0.6
UOI-LlBOI-AT02B 12.8 mgIKg 2.5

UOI-LlBOI-AT02BS 12.7 mgIKg 2.6
UOI-L1BOI-AT02C 3.5 mgIKg 0.5

UOI-LlBOI·AT02CS 3.7 mgIKg 0.6
UOl-LIBOI-AT02D 5.9 mgIKg 0.5

UOI-LiBOl-AT02DS 5.6 m 0.6
LIBOI-AGR07 UOI-LIB0l·AT03A 15.2 mgIKg 0.5

UOl-LlBOI-AT03AB 10.1 mgIKg 0.6
UOI-L1BOI-AT03B 7.2 mgIKg 0.5

UOt·L1B01·AT03BB 5.3 mgIKg 0.1 0.6
UOl-LlBOI-AT03C 7.5 mgIKg 0.1 0.6

UOI-L1BOI-AT03CB 5.6 mgIKg 0.1 0.6
UOI-LIBOI·AT03D 14.3 mgIKg 0.5

UOt·LlBOI-ATOJDB 5.8 m 0.1 0.6
LIBOI-AGR09 UOI-LIBOI-AT04A 3.4 mgIKg 0.1 0.5

U01-LlB01·AT04B 4.3 mgIKg 0.1 0.6
U01~LlBOt·AT04C 9.6 mgIKg 0.1 0.5
UOI-LIBOI-AT04D 10.4 m 0.1 0.6

LIBOI-BGROI UOl-LIB01~BTOIA' 3 mgIKg 0.1 0.6
V01·LIBOI-BTOlB 2.4 mgIKg 0.1 0.6
VOl-LlBOI-BTOIC 2.9 mgIKg 0.1 0.6
UOl-LlB01·BTOID 2.7 m 0.1 0.6

LIBOI-BGR03 UOI-LiBOl-BTOlA 12.1 mgIKg 0.2 0.6
UOl-LlBOI-,BT02B 7.3 m 0.2 0.5

LIBOI-BGROS UOl·l.IBOI·BT03A 7.6 mgIKg 0.2 0.6
UOl-LlBOl-BT03B 3.3 mgIKg 0.2 0.5
UOI-LlBOI"BT03C 4.3 mgIKg 0.2 0.6

LIBOI-BGR08 UOl-LIBOI-BT04A 7.6 mgIKg 0.2 0.6
UOl-LlBOI·BT04B 9.4 mgIKg 0.2 0.6
VOl-LlBOI-BT04C 10.6 mgIKg 0.2 0.5
UOl-LiBOI ·81'04D 6.6 m 0.2 0.6

LIBOI-CGR03 VOI·LlBOI-CTOIA 7.1 mgIKg 0.3 2.6
UOl-LIBOI-CTOtB 5.6 mgIKg 0.1 0.6
UOI-LlBOI-CTOiC 6 mgIKg 0.1 0.5
VOl-LlBOI-erOto 6.6 mgIKg 0.1 0.5

UOI-LlBOI..cTOIDS 4.7 m 0.1 0.5
LIBOI-CGRO(i UOl-LlBOI-CT02A 5.3 mgIKg 0.1 0.6

UOI-LIBOI-CT02B 6.4 mgIKg 0.3 2.8
VOl-LIBOI-CT02C 5.5 mgIKg 0.3 2.8
UOI-LlBOI-CT02D 9.6 m 0.2 2.3

LlBOl-CGR08 UOI-LJBOI-CT03A 6.6 mgIKg 0.3 2.8
UOl-LIBOI-CT03B 11.3 mgIKg 0.3 2.9
UOl-LlBOI-CT03C 6.8 mgIKg 0.3 2.9
UOI-LlBOI-CT03D 6.4 mgIKg 0.3 2.7

UOI-LlBOI·cr03DB 4.3 mgIKg 0.3 2.8
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1UOI-lIBOl~ATOlA 37.9 0.02 0.03 •

VOI-UBOI-ATOlB 58.1 0.02 0.03 • l
UOI-L1BOI-ATOIC 31.4 0.02 0.03 •
UOI-LlBOl·ATOlD 46.6 m 0.02 0.03 •

LIBOI-AGR05 UOI-LIBOl-AT02A 47.9 mgIKg 0.02 0.03 •
UOl-LIBOI-AT02AS 40.4 mgIKg 0.02 0.03 •
VOl-UBOl-ATOlB 73.1 mgIKg 0.1 0.13 •

VOl-LIBOl-AT02BS 85.2 mg/Kg 0.1 0.13 •
UOl-LIBOI-AT02C 64.9 mgIKg 0.02 0.03 •

U01-LIBOI-AT02CS 61.5 mgIKg 0.03 0.03 •
UOI-LIBOl·AT02D 70.1 mgIKg 0.02 0.03 •

UOI-LlBOI-AT02DS 57.4 m 0.02 0.03 •
LIBOI-AGR07 UOl-LlBOI-AT03A 48.9 mg/Kg 0.1 1

UOI-LffiOI-AT03AB 44.2 mgIKg 0.1 1.2
UOl-LlBOI-AT038 68.9 mgIKg 0.1 1

VOI-LIBOI-AT03BB 43.9 mgIKg 0.1 1.2
UOl·LIBOI-AT03C lOS mgIKg 0.1 1.1

UOI-LlBOl-AT03CB 60.3 mg/Kg 0.1 1.2
UOI-LIBOJ-AT03D 101 mgIKg 0.1 0.9 •

UOI-LJBOI-AT03DB 86.6 m 0.1 1.2
LlBOl-AGR09 UOI-LIBOl·AT04A 38.1 mgIKg 0.1 1.1

VOI-LIBOI-AT04B 44.3 mgIKg 0.1 1.2
UOI-lIBOI-AT04C 94.1 mgIKg 0.1 1.1
UOI-LlBOI-AT04D 89.1 m 0.1 1.2

LmOl-BGROI UOI-LlBOl-BTOIA 40.8 mglKg 0.02 0.02
UOl-L1BOI-BTOIB 36.9 mglKg 0.02 0.02
U01-L1B01-BTOIC 28.6 mgIKg 0.02 0.02
UOl-LIBOI-BT01D 33.4 m 0.02 0.02

L1BOI-BGR03 UOI-LmOl-BT02A 44 mgIKg 0.1 1.2
UOl·UBOI-BT02B 45 m 0.1 1.1

LlBOl-BGR05 UOl-UBOI·BT03A 68.1 mgIKg 0.1 1.1
UOI-UBOI-BT03B 100 mgIKg 0.1 0.9
UOl-LIBOI··BTOJC 66.5 mgIKg 0.1 12

LIBOI-BGR08 U01·L1BOl-BT04A 82.5 mgIKg 0.1 t.l
UOI-L1BOI-BT04B 171 mgIKg 0.1 1.2
UOl-L1BOI-BT04C 143 mg/Kg 0.1 1.1
UOl-L1BOI-BT04D 86.1 0.1 1.2

L1B01-CGROJ UOl-UBOI-CTOIA 71.9 mgIKg 0.11 0.11
UOI-L1BOl·CTOlB 81.1 mgIKg 0.02 0.02
VOl-UBOl-CTOIC 73.6 mgIKg 0.02 0.02
UOI-LmOI-CTOlD 68 mgIKg 0.02 0.02

UOI-LlBOI-CTOIDS 48.3 m 0.02 0.02
LIBOI-CGR06 VOI-LlBOI-CT02A 73.9 mgIKg 0.02 0.02

UOI-LlBOI-CT02B 68.7 mgIKg 0.11 0.11
UOI-LlBOI-CT02C 36.7 mglKg O.ll 0.11
UOI-L1B01-CT02D 79.1 m 0.09 0.1)9

LIB01-CGR08 UOl-lIBOI-CT03A 67.3 mgIKg O.ll 0.11
UOl-LIBOI-CT03B 52.4 mgIKg 0.12 0.12
UO]·LIB01-CT03C 48.1 mg/Kg 0.12 0.12
UOl-lIBOl-CT03D 62.6 mgIKg 0.11 OJ]

UOI-UBOI-CTOJDB 60.6 mgIKg 0.11 O.II

F-28



pelD Resu MOL MRL
VOl-UBOI-ATOIA 0.16 0.03 0.06
VOl-UDOI-ATOIB 0.35 0.03 0.06
VOl-UBOI-ATOIC 0.11 0.Q3 0.06
VOI-UBOI-ATOID 0.28 m 0.03 0.06

LlBOt-AGROS VOI-UDOI-AT02A 0.21 mg/Kg 0.03 0.06
VOI-L1BOI-AT02AS 0.23 mg/Kg 0.03 0.06
VOI~LIBOI-AT02B I.l2 mgIKg 0.13 0.25

VOI-UBOI-AT02BS 1.12 mgIKg 0.13 0.26
VOI-LIBOI-AT02C 0.19 mg/Kg 0.03 0.05

VOI-UBOI-AT02CS 0.24 mgIKg 0.03 0.06
UOI-L1BOI~AT02D 0.2 mgIKg 0.03 0.05

VOl-UBOI-AToms 0.21 m 0.03 0.06
LIBOI-AGR07 VOI-UBOI-AT03A 0.65 mglKg 0.03 0.05

U01-LlBOI-AT03AB 0.34 mgIKg 0.03 0.06
VOI-L1BOI-AT03B 0.49 mglKg 0.02 0.05

VOl-LlB01-AT03BB 0.29 mgIKg 0.03 0.06
VOI-L1BOI ~AT03C 0.39 mglKg 0.03 0.06

UOl-LlBOI-AT03CB 0.24 mg/Kg O.OJ 0.06
UOI-LlB01-AT03D 0.34 mg/Kg 0.02 0.05

UOI-LlBOI-AT03DB 0.29 m 0.03 0.06
LIBOI-AGR09 UOI-LlBOI-AT04-A 0.17 mglKg O.OJ 0.05

VOl-LlBOI-AT04B 0.23 mg/Kg 0.03 0.06
UOI-LlBQI-AT04C 0.4 mg/Kg 0.03 0.05
UOI-LlBOI-AT04D 0.42 m O.OJ 0.06

LIBOt-BGROl UOl-LIBOI-BTOIA O.ll mg/Kg 0.03 0.06
UOl-LiBOl-BTOIB ND,U mgIKg 0.03 0.06
VOl-LIBOI-BTOIC 0.05 mgI,Kg 0.03 0.06 B
UOI-LlBOI-BIOID 0.08 m 0.03 0.06

L1BOt-BGR03 UOI-LiB01-BT02A 0.35 mgIKg 0.03 0.06
UOI-LlBOI-BT02B 0.26 m 0.03 0.05

LIBOt-BGROS VOI-LlB01-BI03A 0.31 mgIKg 0.03 0.06
UOI-LIBOI-BT038 0.25 mgIKg 0.03 0.05
UOl-LIBOI·-BT03C 0.25 mgIKg 0.04 0.06

LIBOI~BGR08 U01-LIBOI-BT04A 0.37 mgIKg 0.03 0.06
UOI-LIBOI-BT04B 0.46 mgIKg 0.04 0.06
UOI-LIBOI~BT04C 0.59 mg/Kg 0.03 0.05
UOl-LIBOI-BT04D 0.28 m 0.04 0.06

LlBOI-CGR03 U01~LlB01~CTOIA 0.31 mgIKg 0.13 0.26
UOI-LlBOI-CTOlB 0.32 mgIKg O.OJ 0.06
UOI~LIBOI·CTOIC 0.37 mg/Kg 0.03 0.05
VOI-LlBOI-CTOID 0.36 mg/Kg 0.03 0.05

UOI-LlBOI-CTOIDS 0.32 m 0.03 0.05
LIBOt-CGR06 UOI-LlBOI-CT02A 0.2 mg/Kg 0.03 0.06

UOI-LlBOI-CT02B 0.29 mgIKg 0.14 0.28
UOI~LlB01-CT02C 0.28 mgIKg 0.14 0.28 B
UOI-UBOI-CTOOD 0.67 m 0.12 0.23

LIBOI-CGR08 UOI-L1BOI-CTOJA 0.3 mgIKg 0.14 0.28
UOI-UB01-CT03B 0.3 mgIKg 0.15 0.29
UOI-LlBOI-CT03C 0.3 mgIKg 0.15 0.29
UOI-LlBOI-CT03D 0.32 mgIKg 0.14 0.27

VOI-LlBOI-CT03DB 0.29 mg/Kg 0.14 0.28
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V01-UBOI-ATOIA 34000 4 11
VOI-UB01-AT01B 85500 5 11
VOl-L1B01-ATOlC 13800 5 12
VOI-UBOI-ATOlD 27100 m 4 11

LlBOI-AGROS U01-UBOI-AT02A 67100 mgIKg 5 12
VOl-UBOI-AT02AS 63900 mglKg 5 12
V01-UBOI-AT02B 30200 mgIKg 4 10

U01-L1BOI-AT02BS 31900 mglKg 4 10
VOl-LlBDI~AT02C 59900 mgIKg 4 11

U01-UBOI-AT02CS 63900 mgIKg 5 13
UOI~LIBOl-AT02D 49600 mg/Kg 4 10

,.,
UOl-LIBOl-AT02DS 41600 m 4 11 ...

LffiOI-AGR07 UOI-LiBOl-AT03A 28100 mgIKg 2 10.2
UOI-L1BOI-AT03AB 28300 mgIKg 2.4 11.8
UOI-LIB01-AT03B 22300 mgIKg 2 9.g

UOl-L1B01-AT03BB 23600 mgIKg 2.4 11.9
UOI-LIB01-AT03C 31500 mgIKg 2.3 11.3

UOI-L1BOI-AT03CB 17900 mgIKg 2.3 11.6
V01-UBOI-AT03D 34500 mgIKg 1.9 9.4

VOl-UBOI-AT03DB 65100 m 2.5 12.3
Ll801-AGR09 VOI-UBOI-AT04A 39700 mgIKg 2.1 10.6

U01-UBOI-AT04B 42100 mgIKg 2.4 0.8
V01-UBOI-AT04C 37700 mgIKg 2.1 to.7
V01-UBOI-AT04D 38300 m 2.3 11.5

UBOI-BGROI VOl-UBOI-BTOIA 35400 mgIKg 2.4 11.8
VOI-LlBOI-BTOIB 2160 mgIKg 2.4- 12
VOI-LlBOI-BTOIC 8700 mglKg 2.4 12.2
VOl-UBot -BTOIO 5310 2.4 122

LIBOI-BGROJ VOl~LlBOI-BT02A 23400 mgIKg 2.3 lL5
VOI-LlBOI-BT02B 21100 22 10.7

LIBOI-BGROS VOI-LlBOI-BT03A 73300 mglKg 2.2 11
VOl -UBOI-8T03B 14100 mgIKg 1.9 9.5
VOI-UBot:..BTO~C 51800 mgIKg 2.4 11.8

LIBOI-BGROS U01-LIBOI-BT04A 16300 mgIKg 2.2 11.1
VOl~LlBOI-BT04B 28800 mgIKg 2.4 11.9
VOl-LIBDI -BT04C 78500 mgIKg 2.1 10.5
UOI-LlB01-BT04D 86600 m 2.4 12.2

LlBOI-CGR03 UOI-LiB01-CT01A 76400 mgIKg 2.1 10.5
VOl~LIBOI-CfOlB 40500 mgIKg 2.4 11.8
U01-LIBOI-CfOlC 21200 mgIKg 2.1 10.6
UOI-LIBO l-CTO1D 22100 mgIKg 2.1 10.7

UOI-LIBOI-CTOIDS 18800 m 2.1 10.5
LlBOI-CGR06 UOI-L1B01-CT02A 80900 mgIKg 2.2 11.1

UOI-LlBOl-CT02B 27500 mgIKg 2.2 1l.2
UOI~LlBOI-CT02C 27300 mgIKg 2.3 11.3
UOI-L1BOI-CT02D 19400 m 1.8 9.2

LlBOI-CGR08 U01-LlBOI-CT03A 80500 mgIKg 2.2 Il.l
UOI-L1B01-CT03B 37500 mgIKg 2.3 11.7
U01-LlBOl-CT03C 36100 mgIKg 2.3 11.6
VOI-L1BOI-CT030 36100 mgIKg 2.2 10.9

UOI-LIBOI-Cf03DB 30800 mgIKg 2.2 11.2
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UOI-LIBOl~ATOlA 12.5 0.03 022
UOl-LIBOI-ATOlB 12.4 0.03 023
UOl-LiBOl-ATOIC 7.9 0.04 0.24
UOI-LJBOl·ATOID 13.1 0.03 0.22

LlBOl·AGR05 UOl-LIBOI-AT02A 14.2 mgIKg 0.03 0.23
UOl-LIBOI-AT02AS 13.6 mglKg 0.03 0.23
VOI-LlBOI-AT02B 21.4 mgIKg 0.15 1.01

UOI-LlBOI-ATD2BS 23.3 mgiKg 0.16 1.04
UOI~LlBOI-AT02C 10 mgiKg 0.03 0.21

UOl-LlBOI-AT02CS 10.3 mgiKg 0.04 0.25
VOl-LlBOl-AT02D 11.2 mgIKg 0.03 0.21

VOI-LlBOI·ATD2DS 9.59 m 0.03 0.22
LlBOI-AGR07 UOl-LIBOl-AT03A 15 mgIKg 0.03 0.2

UOl-LIBOI-AT03AB 13.2 mgIKg 0.04 0.24
VOl-LlBOI-AT03B 17.2 mgIKg 0.03 0.2

• UOl-LIBOl-AT03BB 14.9 mgIKg 0.04 0.24
VOI-LlBOI-AT03C 20.1 mgiKg 0.03 0.23

UOl-LlBOI-AT03CB 12.3 mglKg 0.03 0.23
VOI-LlBOI-AT03D 12.7 mgiKg 0.03 0.19

UOl-LlBOl-AT03DB I. 0.04 0.25
LlBOl-AGR09 UOl-LIBOl-AT04A 12.8 mgiKg 0.03 0.21

VOI-UBOI-AT04B 12.4 mgiKg 0.04 0.24
UOl-LlBOI-AT04C 23.3 mgiKg 0.03 0.21
UOl-LlBOl-AT04D 22.7 0.03 0.23

LlBOl-BGROl VOl-LlBOI-BTOIA 8.24 mgIKg 0.04 0.24.. UOI-LlBOI-BTOIB 5.84 mgIKg 0.04 0.24
UOl-L1BOI-BTOIC 5.85 mgiKg 0.04 0.24
UOI-LlBOl-BTOlD 6.06 m 0.04 0.24

LIBOI-BGROJ UOI-LlBOI-BT02A 17.8 mgiKg 0.05 0.23
UOI-L1BOI-BT02B 10.1 m 0.04 0.22

LIBOI-BGR05 UOl-L1BOI-BT03A 23 mgIKg 0.04 0.22
UOl-L1BOJ-BT03B 17.3 mgIKg 0.04 0.19
UOI-L1BOl~BT03C 13.2 mgiKg 0.05 0.24

LlBOI-BGR08 UOl-L1BOI-BT04A 24.9 mgIKg 0.04 0.22
UOI·L1BOl~BT04B 28.1 mgIKg 0.05 0.24
UOl-L1BOI-BT04C 33.1 mgIKg 0.04 0.21

~

UOI-LlBOl~BT04D 13.1 m 0.05 024
LlBOI-CGR03 UOl-LIBOI-CTOIA 17.2 mgIKg 0.16 1.05

UOl·LIBOl-CTOIB 15.4 mgIKg 0.04 0.24
UOI-LmOl-CTOlC 14.8 mgIKg 0.03 0.2]
UOI-LIBOI-CTOID 12.6 mgIKg 0.03 0.21

UOl-LIBOI-CTOJDS 13 m 0.03 0.2]
LlBOI-CGR06 VOI-LIBOI-CT02A 14.4 mgIKg 0.03 0.22

UOl-LIBOI-Cf02B 23.7 mgIKg 0.]7 LI2
VOl-LIBOI-Cf02C 14.3 mgIKg 0.17 1.13
UOl-LlBOI-CT02D 18.4 m 0.14 0.92

LlBOl-CGR08 UOI-LIBOI-CT03A 16.3 mgIKg 0.17 1.11
UOl-LlBOI-Cf03B 18.3 mglKg 0.18 1.17
UOI-UBOl-CT03C 15.4 mglKg 0,17 1.16
UOI-LlBOI-Cf03D 18 mgIKg 0.16 1.09

UOJ-LIBOI-CT03DB 17.9 mgiKg 0.17 1.12
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~
UDI-LIBOI-ATOlA 11.4 D.ll 0.22
UOI~LIBOI-ATOIB 12.9 0.11 0.23
UOI-UBOI -AIOI C 5.04 0.12 0.24
U01-LlBOI-ATOID 14.5 m 0.1l 0.22

LIBOI-AGROS VOI-UBOI-AT02A 12.7 mgIKg 0.12 0.23
UOI-UBOI-AT02AS 11.8 mgIKg 0.12 0.23
VOl-UBOI-ATOlB 41.2 mgIKg 0.51 1.01
U01-LlBOI-AT02BS 40.4 mgIKg 0.52 1.04
UOI-UBOI-AT02C 6.82 mgIKg 0.11 0.21

UOI-UBOI-AT02CS 9.36 mgIKg 0.13 0.25
UOI-LlBOl~AT02D 9.21 mgIKg 0.1 021
UOI~LIBOI-AI02DS 7.87 m 0.11 022

Ll80l-AGR07 UOI-UBOI-AT03A 28.6 mgIKg 0.1 0.2
UOI-LlBOI-AT03AB 17.1 mglKg 0.12 0.24
U01-LlBOI-AT03B 19.9 mgIKg 0.1 0.2

UOI-LlBOI-AT03BB 13.6 mgIKg 0.12 0.24
UOI·LIBOI-AT03C 21.3 mgIKg 0.11 0.23

UOI-LIBOI-AT03CB 10.6 mgIKg 0.12 0.23
VOI-LIBOI-AT03D 15.3 mgIKg 0.09 0.19 ..

UOl-LlBOI-AT03DB 17.3 m 0.12 0.25
L180l-AGR09 VOI-UBOI-AT04A 7.95 mgIKg O.ll 0.21 ~

VOI-UBOI-AT04B 9.83 mgIKg 0.12 0.24 ..
VOI-LIBOI-AT04C 27.8 mglKg OJI 0.21
UOl-LlBOI-AT04D 24.9 0.12 0.23

LlBOI-BGROI UOI-LlBOI-BTOIA 5.21 mgIKg 0.12 0.24
VOl-L1BOI-BTOIB 2.91 mgIKg 0.12 0.24
UOI-LlBOI-BTOIC 3.42 mgIKg 0.12 0.24
VOI-UBOI-BTOlD 3.48 m 0.12 0.24

LlBOI-BGR03 VOI-UBOI-BT02A 23.8 mgIKg 0.06 0.12
VOI-UBOI-BI02B 9.46 m 0.05 0.11

LlBOI-BGROS UOI-LIBOI-BT03A 20.8 mgIKg 0.06 0.11
VOI-LIBOl-BT03B 10.7 mgIKg 0.05 0.09
UOI-LIBOI~BT03C 9.67 mgIKg 0.06 0.12

LIBOI-BGR08 VOl-LIBOI-BT04A 22.7 mglKg 0.06 O.ll
VOl-LIBOI-BT04B 30.9 mgIKg 0.06 0.12
VOl-LIBOI-BT04C 29.3 mgIKg 0.05 0.11
UOI-UBOI-BT04D 10.9 m 0.06 0.12

LIBOI-CGROJ UOl·LlBOI-CTOIA 16.4 mgIKg 0.53 1.05
UOI-UBOL-CfOlB 11.8 mgIKg 0.12 0.24
VO l-LIBOI-CTOI C 13 mgIKg O.ll 0.21
UOI-LiBOl-CTOID 13 mgIKg 0.11 0.21

UOI-UBOI-CfOIDS 15 m 0.1 } 0.21
LIBOI-eGR06 UOI-LIBOI-CT02A 9.% mg/Kg 0,)] 0.22

VOI-LIBOl-CT02B 23.9 mglKg 0.56 1.12
UOI-LIBOI-CT02C 14.6 mgIKg 0.57 1.13
UOJ-LlBOI-CfOlD 26.6 m 0.46 0.92

LlBOl-eGR08 UOl-LlBOI-Cf03A 16.7 mgIKg 0.55 1.11
UOl-LlBOJ-CT03B 19 mgIKg 0.58 1.17
UOl-LlBOI-CT03C 17.3 mgIKg 0.58 1.16
UOI-LlBOI-CT03D 17.4 mgIKg 0.55 1.09

UOL-L1BOI-CT03DB 13.8 mgIKg 0.56 1.12
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Uot-UBOl-ATOIA 1.400 0.8 4.5
UOI-UBOI-ATOlB 15600 0.8 4.5
UOl-UBOI·ATOIC 8640 0.8 4.8
UDI-UBOI-ATOID IglOO 0.8 4.5

LIBOI-AGROS UOI-L1BOI-AT02A 18600 mgIKg 0.8 4.6
UOI-L1BOJ-AT02AS 19100 mgIKg 0.8 4.7
UOI·L1B01-AT02B 26900 mg/Kg 0.7 4

UOI-L1BOI-AT02BS 2'600 mgIKg 0.7 4.2
Uot-L1B01-AT02C 12600 mgIKg 0.7 4.2
Uot-L1B01-AT02CS 13400 mgIKg D.• 5
UOl-L1B01-AT02D 13600 mgIKg 0.7 4.1
UOI-LiB01-AT02DS 11900 m 0.8 4.4

LIB01-AGR07 UOl-L1BOI-AT03A 26000 mg/Kg 2 4.1
UOI-LJBOI-AT03AB 15600 mg/Kg 2.4 4.7
UOI-LiB01-AT03B 20400 mgIKg 2 3.'

UOl-LIBOI-AT03BB 15400 mg/Kg 2.4 4.8
U01-LiB01-AT03C 24100 mgIKg 2.3 4.5

U01-LJBOI-AT03CB 27200 mgIKg 2.3 4.6
U01-LIBOI-ATOJD 20700 mgIKg I.' 3.8

UOI-L1BOI-AT03DB 20900 2.5 4.'
LIB81-AGRO' UOl-LIBOI-AT04A 14700 mgIKg 2.1 4.3

U01-LiB01-AT04B 13100 mgIKg 2.4 4.7
U01-LiB01-AT04C 34000 mgIKg 2.1 4.3
UOl-LIBOI-AT04D 30300 2.3 4.6

LIBOI-BGROI U01-LiB01-BTOIA 9820 mgIKg 2.4 4.7
UOI-LiB01-BTotB 6620 mgIKg 2.4 4.8
UOI-UBOI-STOtC 7410 mgIKg 2.4 4.'
UOI-LiB01-BTOID 7370 m 2.4 4.'

LIBOI-BGR03 U01-LiB01-BT02A 14400 mgIKg 2.3 4.6
UOl·UBOI-BTOlB 15800 2.2 4.3

LIB8I-BGROS UOl-LIBOI-BT03A 18600 mg/Kg 2.2 4.4
UO"l-UBOI-BT03B 14800 mgIKg I.' 3.8
UOI-LIB~H~BT03C 13400 mWKB 2.4 4.7

LIBOI-BGROS UO]-LIBO]-BT04A 21600 mg/Kg 2.2 4.4
UOl-LiB01-BT04B 36000 mgIKg 2.4 4.7
UOI-LIB01-BT04C 28500 mgIKg 2.1 4.2
U01-LIBOI-BT04D 12700 2.4 4.'

LIOOI-eGROJ UO]-LIB01-CT01A 16800 mg/Kg 2.1 4.2
UOI-LiB01-CTOIB 23]00 mgIKg 2.4 4.7
UOI-UBO]-CTOIC 23300 mgIKg 2.1 4.2
UO]·llBO]-CTOID 23300 mgIKg 2.1 4.3
UOl-llBOI-CTOIDS 20]00 m 2.1 4.2

LIBOI-eGR06 UOl-llBO]-CTOlA 16200 mgIKg 2.2 4.4
UOI-L1BO]-CT02B 25100, mgIKg 2.2 4.5
UOI-UBO] -CT02C 16400 mgIKg 2.3 4.5
UOl-LiB01-CT02D 26900 1.8 3.7

LIBOI-CGR08 UOI-LlBO]-CT03A 17300 mgIKg 2.2 4.4
UOI-LiB01-CT03B 20200 mgIKg 2.3 4.7
UOI-llBOI-CT03C 17800 mgIKg 2.3 4.7
UO]-LlBOI-CT03D 13100 mgIKg 2.2 4.4

UO]-LlBOl-CT03DB 14600 mgIKg 2.2 4.5
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UOI-L1BOI-ATOIA 7.15 0.028 0.056 1UOI-LlBOI-ATOIB 6.61 0.028 0.057
UOI-LlBOI-ATOlC 2.33 0.03 0.06
UOI-LIBOl-ATOlD 6.73 m 0.028 0.056

LIBOI-AGR05 UOl-LlBOI-AT02A 7.33 mgIKg 0.029 0.058
UOI-LIBOI-AT02AS 7.ll mgIKg 0.029 0.058
UOI-LlBOI-AT02B 13.3 mgIKg 0.025 0.051
UOl~LIBOI-AT02BS 14.6 mgIKg 0.026 0.052
UOI-LlBOl-AT02C 4.65 mgIKg 0.026 0.052

VOI-LIBOI-AT02CS 4.61 mgIKg 0.031 0.063
VOI-UDOI-AT02D 5.03 mgIKg 0.026 0.052

UOl-LlBOl-AT02DS 4.47 m 0.028 0.055
LIBOI-AGR07 UOI-LIBOI-AT03A 11 mgIKg 0.025 0.051

VOl-LIBOl-AT03AB 1.5 mgIKg 0.03 0.059
UOl-LIBOI-AT03B to.8 mgIKg 0.024 0.049

UOI-LIBOI-AT03BB 8.01 mgIKg 0.03 0.06
UOl-LIBOI-AT03C 12.7 mgIKg 0.028 0.056

UO]-LIBOl·AT03CB 7.07 mglKg 0.029 0.058
UOI-lIBOI-AT03D 9.13 mgIKg 0.024 0.047

UOI-LIBOI-Alll3DB 11.5 m 0.031 0.062
LlBOI-AGR09 UOI-LIBOI-AT04-A 4.1 mgIKg 0.027 0.053

UOI-LlBOI-AT04B 5.73 mgIKg 0.029 0.059
UOl-LIBOl-AT04C 18.4 mgIKg 0.027 0.054
VOl-LIBOl-AT04D 16.4 m 0.029 0.058

LIBOI-BGROI UOl·LIBOI-BTOIA 4.33 mgIKg 0.03 0.06
UOl-LIBOI-BTOIB 3.22 mgIKg 0.03 0.06
UOl-LIBOl-BTOIC 3.29 mgIKg 0.03 0.06
UOI-LIBOI-BTOID 3.54 m 0.03 0.06

Ll801-BGR03 UOI-LmOI~BT02A 9.44 mglKg 0.05 0.06
UOl-LIBOI-BT02B 5.08 m 0.04 0.05

LIBOI-BGROS UOI-UBOI-BT03A 10.9 mgIKg 0.04 0.06
UOl-LlBO]-BT03B 5.77 mgIKg 0.04 0.05
UOI-UBOJ-BT03C 5.77 mgIKg 0.05 0.06

LmOl-BGR08 UOl-LlBOl-BT04A 11.7 mgIKg 0.04 0.06
UOI-L1BOl·BT04B 17.6 mgIKg 0.05 0.06
U01-LIBOI-BT04C 15.1 mgIKg 0.04 0.05
UOl-LIBOl-BT04D 5.33 m 0.05 0.06

L1BOI-CGR03 UOl-LIBOI-CTOlA 9.53 mgIKg 0.13 0.26
VOl-LIBOI-CTOlB 8.4 mgIKg 0.03 0.06
UOI-LIBOI-CTOIC 9.2 mgIKg 0.03 0.05
UOl-LIBOI-CTOlD 8.52 mgIKg 0.03 0.05

UOl-LIBOI-CfOlDS 8.6 m 0.03 0.05
LIBOI-CGR06 UOI-UBOl-CT02A 7.62 mgIKg 0.03 0.06

UOl-LIBOI-CT02B 13.5 mgIKg 0.14 0.28
UOI-LIBOl-CT02C 7.51 mgIKg 0.]4 0.28
V01-LIBOI-CT02D 12.8 m 0.12 0.23

LlBOl·CGR08 VOI-LlBOI-CT03A 9.93 mgIKg 0.14 0.28
UOI-LlBOI-CT03B 10 mgIKg 0.15 0.29
UO I-LISO l-CT03C 8.59 mgIKg 0.15 0.29
VOl-LIBOI-CT03D 9.24 mgIKg 0.14 0.27

UOI-LlBOI-Cf03DB 7.59 mgIKg 0.14 0.28
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UOt-LiBOt-ATOIA 276 0.06 1.12
U01-L1BOI-ATOlB 220 0.06 t.l3
U01-L1BOI-ATOIC 105 0.06 1.21
UOt-LlBOl-ATOlD 158 m 0.06 1.12

L1B01-AGR05 UOt-L1BOI-AT02A 196 mgIKg 0.06 1.16
Uot-L1BOI-AT02AS 229 mgIKg 0.06 1.16
UOI-L1BOI-AT02B 324 mgIKg 0.05 1.01

UOl·LIBOl·AT02BS 353 mgIKg 0.05 1.04
UOI-L1BOI-AT02C 255 mgIKg 0.05 L05

UOI-LiB01-AT02CS 329 mgIKg 0.06 1.25
UOI-L1BOI-AT02D 275 mgIKg 0.05 1.03
U01-LiB01-AT02DS 225 m 0.06 1.1

LlBOl-AGR07 UOl-L1BOI-AT03A 385 mgIKg 1 1
UOl-LlBot -AT03AB 273 mgIKg 1.2 1.2
UOt-L1BOI-AT03B 206 mgIKg 1 I

UOl-LlBOI-AT03BB 139 mgIKg 1.2 1.2
UOI-LiB01-AT03C 268 mgIKg 1.1 1.1

UOl-LlBOI-AT03CB 245 mgIKg 1.2 1.2
UOl-LlBot-AT03D 210 mgIKg 0.9 0.9

UOl-LlBot-AT03DB 257 m 1.2 1.2
LIBOI-AGR09 U01-LlBOI-AT04A 135 mgIKg 1.1 1.1

UOt-LiB01-AT04B 144 mgIKg 1.2 1.2
UOI-LiB01-AT04C 351 mgIKg 1.1 1.1
UOl-LIBot·AT04D 321 m 1.2 1.2

LIBOI-BGROI UOt-LiB01-BT01A 101 mgIKg 1.2 1.2
UOI-L1BOI-BTotB 52.7 mgIKg 1.2 1.2
UOl-LIBOl·BTOIC 75.4 mgIKg 1.2 1.2
U01-LIBOI-BTOtD 84.6 m 1.2 1.2

LIBOI-BGR03 UOI-LIBQ1-BT02A 134 mgIKg 1.2 1.2
UOt-LiB01-BT02B 391 m 1.1 1.1

LIBOI-BGR05 UOl-LiB01-BT03A 188 mgIKg 1.1 1.1
UOI-LiB01-BT03B 200 mgIKg 0.9 0.9
UOt-LIBOI~BT03C 328 mgIKg 1.2 1.2

LmOl-BGR08 U01-LIBQ1-BT04A ·204 mgIKg 1.1 1.1
UOt-LiB01-BT048 520 mgIKg 1.2 1.2
UOI-L1BOI-BT04C 392 mgIKg 1.1 1.1
U01-LIBOI-BT04D 262 m 1.2 1.2

LIBOI-CGR03 U01-LiB01-CTotA 183 mgIKg 1.1 1.1
UOt-LIBOI-CT01B 236 mgIKg 1.2 1.2
UOt-L1BOI-CTOIC 241 mgIKg 1.1 1.1
U01-LiB01-CTOID 320 mgIKg 1.1 1.1
UOI-LIB01-CTOlDS 238 m 1.1 1.1

LIBOI-CGR06 U01-LiB01-CT02A 175 mgIKg 1.1 1.1
UOI-L1BOI-CT028 178 mgIKg 1.1 1.1
UOI-L1BOI-CT02C 157 mgIKg 1.1 1.1
UOI-LIB01-CT02D 738 m 0.9 0.9

LIBOI-CGR08 UOI-LiB01-CTOJA 189 mgIKg 1.1 1.1
UOI-L1BOI-CT03B 167 mgIKg 1.2 1.2
UOI-LIBOI-CT03C 213 mgIKg 1.2 1.2
UOI-LiB01-CT03D 117 mgIKg 1.1 1.1

UOl-LIB01-CT03DB 145 mgIKg 1.1 1.1
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UOI-L1BOI-ATOIA 0.04 om 0.02
VOI-LlBDt-ATOIB 0.04 0.01 0.02
UOI~L1BOI-ATOlC ND.U O.oI 0.02
UOl-LIBOl-ATOID 0.04 0.01 0.02

LIBOI-AGROS VOl-LIBOl-AT02A 0.04 mgIKg 0.01 0.02
U01-LIBOI-AT02AS 0.04 mgIKg 0.01 0.01
VOI-LIDDI-AT02B 0.08 mglKg 0.01 0.02

DOI-LiBOl-AT02BS 0.09 mgIKg 0.01 0.02
UOI-LIBOI-AT02C 0.01 mgIKg 0.01 0.02 B

UOl-LIBOl-AT02CS 0.01 mglKg 0.01 0.02 B
UOI-LIBOI-AT02D 0.02 mgIKg 0.01 0.02

UOI-LiB01-AT02DS 0.02 m am 0.02 ~

LlBOI-AGR07 UOI-L1BOI-AT03A 0.09 mglKg O.ot 0.02
UOI-LIBOI-AT03AB 0.05 mgIKg 0.01 0.02 ~.

UOI-L1BOI-AT03B 0.05 mgIKg om 0.02
UOI-LIBOI-AT03BB 0.05 mgIKg 0.01 0.02
UOl·LIBO]-AT03C 0.O<i mgIKg 0.01 0.02·

UOI-l.IBOl-AT03CB 0.04 mglKg 0.01 0.02
UOI-LIBOI-AT03D 0.06 mgIKg 0.01 0.02

UOl-L1BOI-AT03DB 0.O<i m 0.01 0.02
LIBOI-AGR09 UOI-LIBOI-AT04A 0.03 mgIKg 0.01 0.02

VOI-UDOI-AT04B 0.04 mgIKg 0.01 0.02
UOl-L1BOI-AT04C 0.07 mgIKg O.OJ 0.02
UOl-L1BOI-AT04D 0.O<i m 0.01 0.02

LIBOI-BGROI UOI·LlBOI-BTOlA 0.02 mgIKg 0.01 0.02 B
UOI-L1BOI-BTOIB 0.01 mgIKg om 0.02 B
UOI-LiBOl-8TOIC 0.01 mglKg om 0.02 B
VOl-UBOI-BTOID 0.01 0.01 0.02 B

L1BOI-BGR03 VOI-LlBOI-BTOlA 0.05 mgIKg 0.01 0.02
VOl~LlBOI-BT02B 0.02 m 0.01 0.02

LIBOI-BGR05 UOI-LlBOl~BT03A 0.O<i mgIKg 0.01 0.02
VOI-LlBOI-BT03B 0.02 mgIKg 0.01 0.02
VOl-LlBOl-DT03C 0.08 mg{K.g 0.01 0.Q2

LIBOI-BGR08 UOI~LmOl-BT04A 0.05 mgIKg 0.01 0.02
UOI-LIBOl-BT04B 0.06 mgIKg 0.01 0.02
UOl-LIBOI-BT04C 0.05 mgIKg 0.01 0.02
UOI-1I801-8T040 0.01 m 0.0l 0.01

LlBOt-CGR03 UOI-L1BOI-CTOIA 0.04 mgIKg 0.01 0.02
U01-L180I-CTOlB 0.04 mgIKg 0.01 0.02
UOI-L1BOI-CTOIC 0.04 mgIKg om 0.01
UOI-LlBOI-CTOIO 0.04 mglKg 0.01 0.02

VOI·lIBOI-CTOIDS 0.03 m 0.01 0.02
LIBOI-CGR06 UOI-LIBOI-CT02A 0.04 mgIKg om 0.02

VOI-lIBOl-CT02B 0.06 mgIKg 0.01 0.02
VOI-LlBOI-CT02C 0.04 mgIKg 0.01 0.02
UOI-LmOI-CT02D 0.07 m 0.01 0.02

LIBOI-CGR08 VOI-LIBOI-CT03A 0.06 mgIKg 0.01 0.02
UOI-LIBOl-CT03B 0.05 mgIKg 0.01 0.02
UOI-LmOl-CT03C 0.06 mgIKg 0.01 0.02
VOI-lIBOI-CT030 0.04 mgIKg 0.01 0.02

U01-LIBOI-CT03DB 0.04 mgIKg 0.01 0.01
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VOI-UDOI-ATOIA 19.3 0.11 0.22
VOI-LiDOl-ATOID 17.8 0.11 0.23
VOI-LlBOl-ATOIC 9.41 0.12 0.24
UOI-LIBOl-ATOlD 17.4 m 0.11 0.22

LlBOl~AGR05 U01-LlBOI-AT02A 18.2 mgIKg 0.12 0.23
UOl-LIBOI-AT02AS 18.5 mgIKg 0.12 0.23
VOI-LIBOI-AT02B 35.3 mgIKg 0.51 1.01

UOI-LlDOl-AT02BS 34.9 mgIKg 0.52 1.04
UOl-LIDOI-AT02C 12.9 mgIKg 0.11 0.21

UOl-LIBOI-AT02CS 13.9 -mgIKg 0.13 0.25
UOl-L1BOI-AT02D I' mgIKg 0.1 021

UOI-L1BOI-AT02DS 13.6 m 0.11 0.22
LIBOI-AGR07 UOI-L1BOI~AT03A 25.2 mgIKg 0.1 0.2

UOl-LlBOI-AT03AB 19.2 mgIKg 0.12 0.24
UOI-L1BOI-AT03B 21.8 mgIKg 0.1 0.2

UOI-L1B01·AT03BB 18.1 mg/Kg 0.12 0.24
UOI-L1BOI-AT03C 25.9 mgIKg 0.11 0.23

UOl-LlBOI-AT03CB 16.6 mg/Kg 0.12 0.23
UOI-LlBOI-AT03D 19.7 mg/Kg 0.09 0.19

UOl-L1BOI-AT03DB 20 m 0.12 0.25
LIBOI-AGR09 VOl-LlDOI-AT04A 16.7 mg/Kg 0.11 0.21

UOI-L1BOI~AT04B 16.8 mgIKg 0.12 0.24
UOI-LlBOl-AT04C 32.1 mgIKg 0.11 0.21
VOI-LlBOI-AT04D 30.5 m 0.12 0.23

LIBOl-BGROl UOI-L1BOI-BTOIA 10.5 mgIKg 0.12 0.24
UOI-L1BOI-BTOIB 6.48 mgIKg 0.12 0.24
UOI-LIBOI-BTOlC 7.13 mgIKg 0.12 0.24
VOI-L1BOI~BTOID 7.34 0.12 0.24

UBOl-BGROJ V01-LlBOl-BT02A 28.5 mgIKg 0.35 0.23
VOI-LlBOI-BT02B 17.6 0.32 0.22

LlBOl-BGROS VOI-LlBOI-BT03A 31.4 mgIKg 0.33 0.22
VOI-LlBOI-BT03B 18.1 mglKg 0.28 0.19
UO]-LlBOI~BT03C 18.8 mglKg 0.36 0.24

LIBOI-BGR08 VOI-LlBOI-BT04A 32.6 mglKg 0.33 0.22
VOl-UBOl-BT04B 39.9 mgIKg 0.36 0.24
UOI-LlBOl-BT04C 47.1 mgIKg 0.3] 0.21
UOl-L1BOI-BT04D 20.6 0.37 0.24

LIBOI-CGROJ UO]-LIBOI-CTOIA 22.7 mglKg 0.53 1.05
UOI-L1BOI-CfOlB 19.6 mgIKg 0.12 0.24
UOI-L1BO]-CfOlC 20.1 mglKg 0.11 0.21
UOI-L1BOI-CTOID 19.5 mgIKg 0.11 0.21

UOl-LiBOl-CTOIDS L8.2 m 0.11 0.21
L1BOI-CGR06 UOI-L1BOI-CT02A 16.8 mgIKg 0.11 0.22

UO] -LIBOI-Cf02B 36.2 mgIKg 0.56 1.12
UOI-LIBOI-CT02C 22.5 mgIKg 0.57 1.13
UOl-L1BOI-CT02D 26.9 m 0.46 0.92

LIBOJ-CGR08 UOI-LIB01.cT03A 23.8 mgIKg 0.55 1.11
UOI-LIBOI-CT03B 30.1 mgIKg 0.58 1.17
UO I-LIBO1-CT03C 23.4 mgIKg 0.58 1.16
UOI-L1BO]-CTOJD 25.7 mgIKg 0.55 1.09

UOI-LlBOI·CT03DB 25.3 mgIKg 0.56 1.12
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UOl-L1BOI-ATOIA 0.08 mglKg 0.006 0.022 1
UOI-LlBOI-ATOlB 0.097 mgIKg 0.006 0.023 j

UOI-L1BOJ-ATOIC 0.035 mgIKg 0.006 0.024
DOl-1180l-ATOm 0.117 m 0.006 0.022

LlBOl-AGRD5 UOI-LIBOI-AT02A 0.105 mgIKg 0.006 0.023
UOl-LlBOI-AT02AS 0.109 mglKg 0.006 0,02]
UOl-LIBOI-AT02B 0.267 mgIKg 0.005 0.02

UOI-LIBOI-AT02BS 0.297 mglKg 0.005 0.021
UOl-LIBOI-AT02C 0.043 mgl"" 0.005 0.021

UOl-LIBOI-AT02CS 0.046 mgIKg 0.006 0.025
UOI-LlBOI-AT01D 0.057 mgl">< 0.005 0.021

UOI-LlBOI-AT02DS 0.056 m 0.006 0.022
LJBOl~AGR07 UOI-LlBOI-AT03A 0.266 mgI">< 0.005 0.02

UOI-LIBOI-AT03AB 0.139 mgIKg 0.006 0.024
DOl-UDOI-ATmS 0.131 mgIKg 0.005 0.02

UOI-LIBOI-AT03BB 0.102 mgIKg 0.006 0.024
UOI-LIBOI-AT03C 0.161 mgIKg 0.006 0.023

UOJ-LIBOI-AT03CB 0.129 mgIKg 0.006 0.023
UOl-LIBOl-AT03D 0.125 mgIKg 0.005 0.019

UOJ-L1BOI-AT03DB 0.143 m 0.006 0.025
LIBOI-AGR09 UOI-L1BOI-AT04A 0.066 mgIKg 0.005 0.021

UOI-LIBOJ-AT04B 0.07 mgl">< 0.006 0.024
VOI-LiB01-AT04C 0.229 mgIKg 0.005 0.021
V01-LlBOI-AT04D 0.226 m -0.006 0.023

LlBOI-BGROl UOI-L1BOI-BTOIA 0.06 mgI">< 0.01 0.02
V01-L1BOI-BTOIB 0.03 mgIKg 0.01 0.02
VOI-L1BOI-BTOIC 0,03 mgIKg 0.01 0.02
VOI-LlBOI-BTOID 0.02 m 0.01 0.02 B

LlBOl~BGR03 V01-LlBOI-BT02A 0.1 mgl">< 0.01 0.02
VOl-LlBOI-BT02B 0.04 m 0.01 0.02

L1BOI-BGR:OS VOI-LIBOI-BT03A 0.11 mgIKg 0.01 0.02
VOI-LIBOI-BT03B 0.06 mgIKg 0.01 0.02
VOI-LIBOloBT03C 0.04 rng{Kg 0.01 0.02

LIBOI-BGR08 UOI-L1BOI-BT04A 0.14 mgIKg 0.01 0.02
VOI-LIROI-BT04B 0.2 mgl">< 0.01 0.02
UOI-LIBOJ-BT04C 0.17 mgIKg 0.01 0.02
V01-L1BOI-BT04D 0.05 m 0.01 0.02

LlBOI-CGR03 U01-LlBOI-CTOIA 0.09 mglKg 0.01 0.02
VOI-UBOI-CTOIB 0.12 mgIKg 0.01 0.02
VOl-UBOl~CTOIC 0.14 mgIKg 0.01 0.02
UOI~LIBOI-CTOID 0.11 mgIKg 0.01 0.02

UOI-LlBOI-CTOIDS 0.09 m 0.01 0.02
LIB01-CGR<M UOI-LIBOI-CT02A 0.07 mgIKg 0.01 0.02

UOI-LlBOI-CT02B 0.15 mgIKg om 0.02
U01-LlBOI-CT02C 0.07 mgIKg 0.01 0.02
UOl-LIBOI-Cf02D 0.21 m 0.01 0.02

LlBOI-CGR08 UOI-LiBOl-CT03A 0.09 mgIKg 0.01 0.02
UOI -LIBOI-CT03B 0.11 rnglKg 0.01 0.02
UOI-LIBOI-CT03C 0.1I mgIKg 0.01 0.02
VOI-UBOI-CT03D 0.06 mgIKg 0.01 0.02

UOI-LlBOI-CT03DB 0.08 mgl">< 0.01 0.02
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sample 10 Resu MOL RL
UOl·UBOI-ATOIA 55.6 0.11 0.56
UOI-LlBOI-ATOIB 46.3 D.ll 0.51
UOI-L1BOI-ATOIC 27.6 0.12 0.6
UOl-LIBOl-ATOlD 45.4 m 0.11 0.56

LIBOI-AGROS UOl-L1BOI-AT02A 50.1 mg/Kg 0.12 0.58
UOI-LlBOI-AT02AS 51.2 mg/Kg 0.12 0.58
UOI-L1BOI-AT02B 99.8 mg/Kg 0.51 2.53

UOI-L1BOI-AT02BS 99.6 mg/Kg 0.52 2.6
UDI-LlBOI-AT02C 30.6 mg/Kg 0.11 0.52

UDI-L1BOI-AT02CS 35.9 mg/Kg 0.13 0.63
UOI-LlBOI-AT02D 32 mg/Kg 0.1 0.52

UOl-lIBOI-AT02DS 30.4 m 0.11 0.55
LIBOI-AGR07 U01-LlBOI-AT03A 60.8 mg/Kg 0.1 0.5]

UOl-LIBOI-AT03AB 46.4 mg/Kg 0.12 0.59
UOI-LIBOI-AT03B 67 mg/Kg 0.1 0.49

UOI-L1BOI-AT03BB 55.6 mg/Kg 0.12 0.6
UOI-L1BOI-AT03C 72.4 mg/Kg 0.11 0.56

UOI-L1BOI-AT03CB 47.7 mg/Kg 0.12 0.58
UOI-LlBOI-AT03D 50.4 mg/Kg OJ)9 0.47

UOl-LlBOI-AT03DB 66.9 0.12 0.62
LIBOI-AGR09 UOl-LIBOl-AT04A 46.3 mg/Kg D.lI 0.53

VOI-UDOl-AIMB 44.7 mg/Kg 0.]2 0.59
UOI-LIBOI-AT04C 95.5 mg/Kg D.ll 0.54
UOI-L1BOI-AT04D 89.3 m 0.12 0.58

LIBOI-BGROI UOI-LffiOI-BTOIA 26.5 mg/Kg 0.1 0.6
DOl-LIBOI-STOIB 21 mg/Kg 0.1 0.6
DOI-LIBOI-BTOlC 21 mg/Kg 0.1 0.6
UOI-LlBOI-BTOID 20.1 m 0.1 0.6

LIBOI-DGR03 UOl-LlBOI-BT02A 67.9 mg/Kg 0.3 0.6
UOI-LIBOl-BT02B 44.4 m 0.3 0.5

LIBOI-DGROS DOl-LlBOI-BT03A 76.2 mg/Kg 0.3 0.6
UOI-LIBOI-BT03B 51.5 mg/Kg 0.3 0.5
UOI-UBOI~BT03C 44.9 mg/Kg 0.4 0.6

LIDDI-BGR08 UOl-UBOl-BT04A 87.3 mg/Kg 0.3 0.6
UOI-LlBOI-BT04B 108 mg/Kg 0.4 0.6
UOI-UBOI-BT04C 1i0 mg/Kg 0.3 0.5
UOl·UBOl-BT04D 39.8 m 0.4 0.6

LlBOI-CGR03 UOl-UBOI-CTOIA 68.2 mg/Kg 0.5 2.6
UOJ·LlBOI-CTOlB 58.5 mg/Kg 0.1 0.6,
UOI-UBOI-CTOIC 60.6 mg/Kg 0.1 0.5
UOl·LlBOl-CTOID 57.3 mg/Kg 0.1 0.5

UOl-LlBOl-CTOIDS 55 m 0.1 0.5, LlBOI-CGR06 UOI·LlBOI-CT02A 42.4 mg/Kg 0.1 0.6
UOI-LlBOI-Cf02B !O7 mg/Kg 0.6 2.8
UOl-L1BOI-CT02C 62.9 mg/Kg 0.6 2.8
UOI-LlBOI-CT02D 79.7 m 0.5 2.3

LlBOI-CGR08 UOl-LlBOI-CT03A f8 mg/Kg 0.6 28
UOl-LIBOI-CT03B 83.7 mg/Kg 0.6 2.9
UOl-LIBOI-CT03C 64.1 mg/Kg 0.6 2.9
UOl-L1BOI-CT03D 72.3 mg/Kg 0.5 2.7

UOI-LlBOI-CT03PB 66.7 mg/Kg 0.6 2.8
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Samllie 10 Result Units M MRL
VOl~UB01-ATOIA 37 ugIKg • 6.7
VOl-UBOI-ATOIB 8.3 ugIKg • 6.8
VOI-UBOl-ATOle ND,U uglKg 3 6
VOl-UDOI-ATOID 21 K • 7.8

LIBOI-AGR05 UOl-UBOI-AT02A
"

ugIKg • 6.'
UOl-UBOI-AT02AS 15 u""," • 7
UOl-UBOI-AT02B

" ugIK" 6 11
VOI-UB01-AT02BS 17 ugIK" 6 11
VOI-LlB01-AT02C NO,V ugIK" • 6.3

VOI-L1BOI-AT02CS ND,U ugIK" 3 6.3
UOl-UBOI-AT02D ND,V uglKg • 7.2

,
VOI-LIBOI-AT02DS NO,U • 6.6 "LIBOI-AGR07 VOl-LIBOl-AT03A 52 uglKg 5 '.2
UOI-L1BOI-AT03AB 26 uglKg • 7.1
UOl-LIBOI-AT03B NO,U ugIK" 5 8.7

UOI-L1BOI-AT03BB 5 u""," • 7.1 J
UOl-L1BOI-AT03C 12 ugIK" • 6.8

VOl-LlBOI-AT03CB 7 ugIK" • 8.1 J
VOI-LIBOI-AT030 g.g ugIK" 5 8.'
VOI-LIB01~AT030B 7 3 6.2

L1BOI-AGR09 UOI-LIBOI-AT04A 11 uglKg • 7.4
UOl-LIBOI-AT04B 12 ugIKg • 7
UOI-LIBOI-AT04C 15 ugIK" • 6.4
VOI-LIBOI-AT04D 11 u • 6.'

LlBOI-BGROl VOI-LIBOI-BTOIA NO,U ugIK" 3 5.9
VOl-UBOl-BTOIB ND,V ugIK" 3 6
VOl-UBOl-BTOIC NO,V ugIKg 3 6
VOI-LlBOI-BTOID NO,U u 3 6

LmOl-BGROJ UOl-L1BOI-BT02A 27 uglKg • 8.1
UOI-LlBOI-BT02B 5 u 3 5.3 J

L1BOI-BGR05 UOI-L1BOI-BT03A 18 uglKg • 6.6
UOl-LIBOI-BT03B ND,U ugIKg 5 g.5
UOI-LlBOr-BT03C NO.U ugIKg • 7.1

LlBOI-BGR08 UOl-LffiOI-BT04A 8.' ugIK" • 7.7
UOl-LIBOI-BT04B 12 ugIKg • 7.1
VOI-LmOl-BT04C 11 ugIK" • 63
VOI-UBOI-BT040 NO,V u 3 6.1

L1BOI-CGR03 UOI-L1BOl-CTOIA 13 uglKg • 6.3
UOI-UBOl-CTOIB • ugIKg 3 5.9
UOI-LiBOl-CTOIC 20 ugIKg • 6.3
VOI-LIBOI-CTOIO 12 ugIKg • 6.'

UOI-LIBOI-CTOlDS 11 u • 6.2
L1BOI-CGR06 VOI-LmOI-CT02A 9.• ugIK" • 6.6

UOI-LIBOl-CT02B 2' ugIKg • 7.8
UOl-LiBOl-cr02C 8.4 u""," • 6.8
VOl-LffiOI-CT02D

"
u 5 10

LlBOI-CGR08 UOI-LIBOl-CTOOA 8.6 ugIK" 4 6.6
VOl-UBOI-eTOOB 20 uglKg 4 7
VOI-LIBOI-CT03C 9.1 uglKg 4 8.1
UOI-L1BOI-CT03D 6 uglKg 4 6.5 J

U01-LIBOI-CT03DB 7.6 ugIK" 4 6.7
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Sample 10 Resu t MOL MR
] UOI-LIBOI-ATOIA NO,U 2 6.7

UOI-LIBOI-ATOIB NO,U 2 6.8
UOI-LIBOl-ATOIC NO,V 2 6
VOI-UBOl-ATOID NO, V u 2 7.8

LIBOI-AGR05 VOI-LIBOl-AT02A NO, V ugIKg 2 6.9
VOI-L1BOI~AT02AS NO,V ugIKg 2 7
VOI-LlBOl-AT02B NO,V ugIKg 3 11

UOI-LlBOI-AT02BS NO, V ugIK8 3 II
VOI-LlBOI-AT02C NO, V ugIKg 2 63

VOl-LlBOI-AT02CS NO,V ugIKg • 2 6.3
VOI-LlBOl-AT02D NO, V ugIKg 2 7.2

UOI-LIBOI-AT020S NO,V u 2 6.6
LlB01-AGR07 VOI-LlBOI-AT03A NO,V ugIKg 3 9.2

VOI-LIBOI-AT03AB NO,V ugIKg 2 7.1
VOl-LlBOl-AT03B NO,V ugIKg 3 8.7

VOl-LlBOI-AT03BB NO,V ugIKg 2 7.1
UOI-L1BOI-AT03C NO,V ugIKg 2 6.8

VOI-LlBOI-AT03CB NO,V ugIKg 2 8.1
VOI-LlBOI·AT030 NO,V ugIKg 3 8.'

VOI-UBOI-AT03DB NO,V u 2 6.2
LlBOI-AGR09 UOl-LlBOI-AT04A NO,V ugIKg 2 7.'

UOl-lIBOI-AT04B NO,V ugIKg 2 7
UOl-lIBOI-AT04C NO,V ugIKg 2 6.4
UOI-L1BOI-AT04D NO,V u 2 6.9

LlBOI-BGROl UOl-LIBOI-BTOIA NO,V ugIKg 2 '.9
VOI-LIBOl-BTOIB NO,V ugIKg 2 6
VOI-LffiOl-BTOlC NO,V ugIKg 2 6
UOl-LIBOl-BTOIO NO,V u 2 6

DBOI-BGRQ3 UOI-LlBOl-BT02A NO,U ugl](8 2 8.1
UOl-LffiOl-BT02B NO,V 2 '.3

L1BOI-BGROS UOl-LlBOI-BT03A NO,V 'ugIKg 2 6.6
UOI-LIBOl-BT03B NO,V ugIKg 3 g.5
VOl-LlBOI~BT03C ND,U ugIKg 2 7.1

L1BOI-BGR08 VOt-LmOI-BT04A NO,D ugIKg 2 7.7
VOl-LlBOI-BT04B NO,V ugIKg 2 7.1
UOI-LlBOl-BT04C NO,D ugIKg 2 6.3
UOI-LIBOI-BT04D NO,V ugIKg 2 6.1

ILIIlO,.cGR03 VOl-LIBOl-CTOlA NO,D ugl](g 2 6.3
UOl-LlBOI-CTOIB NO,V ugIKg 2 '.9
UOI-L1BOl-CTOIC NO, V ugIKg 2 63
UOI-LIBOI-CTOID NO, V ugIKg 2 6.'

DOI-LlBOI-CTOIDS NO,V u 2 62
L1BOI-CGR06 VOI-LlBOI-CT02A NO,V ugIKg 2 6.6

VOl-LIB01·CT02B NO,V ugIKg 2 7.8
VOl-L1B01-CT02C NO,V ugIKg 2 6.8
UO I-LiBOl-CT02D NO,V u 3 10

LlBOI-CGR08 VOI-L1BOI-CT03A NO,U ugIKg 2 6.6
UOI-L1BOI-CT03B NO,U ugIKg 2 7
VOl-L1BOI-Cf03C NO,V ugl](g 2 8.1
VOI-LiBOl-CT030 NO,V ugIKg 2 6.'

U01-LlBOI-CT030B 2 ugIKg 2 6.7 J
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Sample 0 Result . MOL MRL •
VOI·LlBO]-ATOIA NO,V 2 6.7
VOI-L1BOI-ATOIB NO,V 2 6.'
VOI-LlBOI-ATOIC NO,V 2 6
VOI-LIBOI-ATOID ND,V u 3 7.8

LJBOI-AGR05 VOI-LIBOI-AT02A NO, V ugIKg 2 6.9
UOI-LIBOI-AT02AS NO,V uglKg 2 7
VOI-LIBOl-AT02B NO, V uglKg 3 11

UOI-LIBOI-AT02BS NO, V ugIKg 3 11
VOl-LiBO I-AT02C ND,V ugIKg 2 6.3

UOI-L1BOI-AT02CS ND,V ugIKg 2 6.3
VOI-llBOl-AT02D ND,V ugIKg 2 7.2
UOI-LlBOl-AT02DS ND,V u 2 6.6

LlBOI-AGR07 VOI-LIBOl-AT03A ND,V ugIKg 3 '.2
VOI-LIBOl-AT03AB NO, V ugIKg 2 7.1
VOI-LIBOI-AT03B NO,V ug!Kg 3 8.7
UOl-LiBOl-AT03BB NO, V uglKg 2 7.1
VOI-L1BOI-AT03C NO,V uglKg 2 6.8

UOI-LlBOI-AT03CB ND,V ugIKg 3 8.1
VOI-lIBOI-AT030 ND,O ugIKg 3 8.4

OOI-LIBOl-AT03DB NO,V u 2 6.2
LlBOI-AGR09 VOI-1I801-AT04A ND,V ugIKg 2 7.4

VOI-lIBOI-AT04B ND,V uglKg 2 7
VOl-LIBOI-AT04C NO,V ugIKg 2 6.4
UOI-LIBOI-AT04D ND,V 2 6.'

LIBOI-BGROl VOI-LIBOI-BTOlA NO, V ug!Kg 2 5.'
VOI-LIBOI-BTOIB NO,U ug!Kg 2 6
UOI-LIBOI-BTOIC NO,V uglKg 2 6
VOI-LIBOl-BTOID ND,V u 2 6

LJBOI-BGROJ VOI-UBOl-BT02A ND,V ugIKg 3 8.1 •
VOI-LIBOI-BT02B ND,V u 2 5.3

LlB01-BGR05 UOI-llBOl-8T03A ND,V ugIKg 2 6.6
VOI-1I801-BT03B ND,V ugIK8 3 8.5
VOI-llBOl-BT03C ND,V ug!Kg 2 7.1

LlBOI-BGROS UOI-LIBOI-BT04A NO, V uglKg 3 7.7
UOI-LIBOI-BT04B NO, V ugIKg 2 7.1
VOI-LIBOI-BT04C NO,U ug!Kg 2 6.3
VOI-UBO]-BT04D ND,V 2 6.1

LlBOl-CGR03 VOI-UBOI-CTOIA NO,V ugIKg 2 6.3
VOI-LiBOl-CTOlB NO,V ugIKg 2 5.'
VOI-LlBOI-CTOIC NO,V ugIKg 2 63
UOI-lIBOI-CTOID NO,V ugIKg 2 6.4

VOI-lIBOI-CTOIDS NO,V u 2 6.2
LIBOI-CGR06 VOl-LlBOI-CT02A ND,V ugIKg 2 6.6

va I-LIBOI-CT02B ND,V ugIKg 3 7.8
VOI-LIBOI-CT02C NO,V ugIKg 2 6.8
VOI-LIBOI-CT020 ND,V 3 10

LlBOI-CGROS VOI-LIBOI-CT03A NO,V ugIKg 2 6.6
VOI-LIBOI-CT03B NO,V ugIKg 2 7
UOI-LiBOl-CT03C NO,V ugIKg 3 8.1
UOI-lIBOI.(:T03D NO,V ugIKg 2 6.5

VOl-LIBOJ-Cf03DB NO,V ugIKg 2 6.7
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Sarnp 10 Resutt MOL MRL
UOI-LIBOI-ATOIA ND,U 3 6.7
UOl~LIBOI-ATOIB NO,U 3 6.8
UOl-LIBOI~ATOIC ND,U 2 6
OOI-UBOl-ATOID ND,U u 3 7.8

LIBGI-AGROS UOI-L1BOI-AT02A ND,U ugIKg 3 6.9
UOI-L1BOI-AT02AS ND,U uglKg 3 7
UOl-LIBOI-AT02B NO,V ugIKg 4 11

UOl-LIBOI-AT02BS 6 ug/Kg 4 11 J
UOl-LlBOI-AT02C NO,O ugIKg 2 6.3

UO1-LlBOl-AT02es NO,V ugIKg 2 6.3
UOI-L1BOl~AT02D NO,V ugIKg 3 7.2

UOI-LlBOI-AT02DS NO,O u 2 6.6
LIBOlwAGR01 VOI-LlBOl-AT03A ND,V ugIKg 3 9.2

VOI-UBOI-AT03AB ND,V ugIKg 3 7.1
UOI-L1BOl-AT03B ND,U ugIKg 3 8.7

UOl·LIBOI-AT03BB ND,V ugIKg 3 7.1
UOI-LlBOI-AT03C ND,V ugIKg 3 6.8

UOl-LIBOl-AT03CB NO, V uglKg 3 8.1
UOI-LIBOI-AT03D ND,V uglKg 3 8.4

UOl·L1BOl·AT03DB ND,V 2 6.2
LIBOI-AGR09 UOI-LIBOl-AT04A ND,O ugIKg 3 7.4

OOI-UROI-AI04S ND,O uglKg 3 7
UOl-LlBOl-AT04C ND,V ugIKg 2 6.4
UOl-LIBOI-AT04D ND,V u 3 6.9

LmOl-BGROI VOI-LIBOI-BTOIA ND,V ugIKg 2 5.9
UOI-LIBOl-BTOlB ND,V ugIKg 2 6
VOl-UBOI·STOIC ND,V ugIKg 2 6
UOI-LIBOI-BTOID ND,U u 2 6

LIBOI-BGROJ UOl-LIBOI-BT02A ND,O ugIKg 3 8.1
UOl-LIBOl-BT02B ND,U u 2 5.3

LIBOI-BGROS UOI·LIBOI-BT03A ND,U ugIKg 2 6.6
UOI-LIBOI·BT03B ND,U ugIKg 3 8.5
UOl-LffiOFBT03C NO,U ugIKg 3 7.1

LIBOI-BGROS UOI-LlBOI·BT04A NO,U ugIKg 3 7.7
UOI-LlBOI-BT04B NO,U ugIKg 3 7.1
UOl-LlBOI·BT04C NO,U ugIKg 2 6.3
UOI-LIBOI-BT040 NO,U u 2 6.1

LlBOI-CGROJ UOI-LIBOI-CTOIA NO,V ugIKg 2 6.3
UOI-LIBOI-CTOIB NO,V ugIKg 2 5.9
UOI-LlBOI·CTOlC NO,V ugIKg 2 6.3
UOI-LIBOI-CTOlD NO, V ugIK8 2 6.4
VOI-LiBOl-crOlDS ND,V u 2 6.2

LIBOI-CGR06 UOI-LIBOI·CT02A NO, V ugIK8 2 6.6
UOl-LIBOI-CT02B NO,U ugIKg 3 7.8
VOl-LIBOI-CT02C ND,V ugIKg 3 6.8
UOI-LIBOl·CT020 NO,V u 4 10

LIBOI-CGR08 UOl-LIBOl-CT03A NO,U ugIKg 2 6.6
UOl-LIBOI-CT03B ND,V ugIKg 3 7
UOl-LIBOI-CT03C NO, V ugIKg 3 8.1
UOl-LIBOl-CT030 NO,V ugIKg 2 6.5

UOl-LIBOI-CT030B ND,V ugIKg 3 6.7
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Samplei I Result MDL MRL
U01-LIBOI~ATOIA 5 2 6.7
UOI-LIBOl-ATOIB NO,U 2 6.8
UOI-LIBOI-ATOlC NO,V 2 6
U01-LIBOl~ATOlD 2 u 2 7.8 J

LlB01-AGR05 VOl-LlBOI-AT02A ND,U ugIKg 2 6.9
UOI-LIBOI-AT02AS NO,U ugIKg 2 7
UOl-UBOI-AT02B NO,U ugIKg 3 II

UOI-UBOl-AT02BS 6 ugIKg 3 II J
UOl~LlBOI-AT02C NO,U uglKg 2 6.3

UOI-LIBOI-AT02CS NO,V uglKg 2 6.3
UOI-LiBOl-AT02D NO,V uglKg 2 72

..
-~

UOI-LlBOI-AT020S ND,U u 2 6.6 "LlBOI-AGR07 UOl-LIBOI-AT03A 5 ugIKg 3 9.2 J
UOI-LIBOI-AT03AB 3 ugIKg 2 7.1 J ,
UOI-LIBOI-AT03B ND,U ugIKg 3 8.7

UOI-LIBOI-AT03BB NO,U ugIKg 2 7.1
UOl-LIBOI-AT03C NO,U ugIKg 2 6.8

VOI-UBOI-AT03CB 6 ugIKg 2 8.1 J
VOI-LIBOI-AT03D 5 ugIKg 3 8.4 J
UOI-LIBOI-AT030B NO,V u 2 62

UBOI-AGR09 VOI-UBOI-AT04A NO,U ugIKg 2 7.4
VOI-LIBOI-AT04B ND,V ugIKg 2 7
UOl-UBOI-AT04C NO,U ugIKg 2 6.4
VOl-LIBOI-AT04D ND,U u 2 6.9

L1B01-BGROl VOI-UBOl-BTOIA ND,U ugIKg 2 5.9
VOl-UBOI-8TOIB NO,V ugIKg 2 6
UOI~UB01-8TOIC ND,U ugIKg 2 6
VOl-LIBOI·BTOlD ND,V u 2 6

LIBOI-BGR03 VOl-UBOI-BTOlA 4 ugIKg 2 8.1 J
VO I-LJBO I-BT02B ND,V u 2 5.3

LlBOI-BGROS UOI-LIBOI-BT03A NO,V ugIKg 2 6.6
VOl-UBOI-BT03B NO,V ugIKg 3 8.5
VOl-LIBOI~BT03C _ ND,V ugIKg 2 7.1

L1BOI-BGR08 UOI-LIBOI-BT04A ND,V uglKg 2 7.7
UOI-LIBOl-BT04B ND,V ugIKg 2 7.1
VOI-LIBDI-BT04C . NO, V ugIKg 2 6.3
VOI-UBOI-BT04D ND,U u 2 6.1

L1BOI-CGR03 VOI·UBOI-CTOIA ND,U ugIKg 2 6.3
UOI-LIBOl-CTOIB 2 ugIKg 2 5.9 J
UOI-UBOI-CTOIC 4 ugIKg 2 6.3 J
VOl-LIBOl-CTOlD 2 ugIKg 2 6.4 J

VOI-LlBOl-CTOlDS 3 u 2 6.2 J
LlBOI-CGR06 VOl-LIBOI-CT02A NO,V ugIKg 2 6.6

VOI-LlBOl-CT02B 5 ugIKg 2 7.8 J
DOI-LlBOl-CT02C ND,V ugIKg 2 6.8
UOI·LlBOI-Cf02D NO,V 3 10

LlBOI-CGR08 UOl-LmOl-CT03A NO,V ugIKg 2 6.6
VOI-UBOI-Cf03B 3 ugIKg 2 7 J
UOI-LlBOl-Cf03C ND,V uglKg 2 8.1
VOI-LIBOI-CT03D ND,U ugIKg 2 6.5

UOl-LlBOI-CT03DB ND,V ugIKg 2 6.7
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Sample 10 Result MOL MRL
UOI·LlBOI·ATOIA 4 3 6.7
VOI-UBOI-ATOIB ND,V 3 6.8
UOI-LIBOI-ATOIC ND,V 3 6
UOl-UBOI-ATOID ND,V u 4 7.8

LlBOl-AGR05 UOl-LIBOI-AT02A ND,U ugIKg 3 6.9
UOl-LIBOI-AT02AS ND,U ugIKg 3 7
UOI-LIBOI-AT02B ND,V ugIKg 5 11

UOl-LlBOI-AT02BS ND,V ugIKg 5 \I
UOl·LlBOI-AT02C ND,V uglKg 3 6.3

UOI-LlBOI-AT02CS ND,V ugIKg 3 6.3
UOl-LIBOI-AT02D ND,U ugIKg 3 7.2
UOI-LIBOI-AT02DS ND,U u 3 6.6

LlBOI-AGR07 UOI-LIBOl-AT03A 5 ugIKg 4 9.2 J

UOl-LlBOI-AT03AB ND,V ugIKg 3 7.1
UOl-LIBOI·AT03B ND,U ugIKg 4 8.7

UOI-LIBOl-AT03BB ND,V ugIKg 3 7.1
UOl-LiBOl-AT03C ND,V ugIKg 3 6.8

UOI-LlBOI-AT03CB ND,V ugIKg 4 8.1
UOl-LIBOI-AT03D ND,V ugIKg 4 8.4

UOl-LlBOI-ATOJDB ND,V u 3 6.2
LlBOl-AGR09 UOl-LIBOI-AT04A ND,V ugIKg 3 7.4

VOI-UBOI-AT04S ND,V ugIKg 3 7
UOl-LIBOI-AT04C ND,V ugIKg 3 6.4
UOl-LIBOI-AT04D ND,U u 3 6.9

LlDDI-OGRO] VOl-UBOl-STOIA ND,V ugIKg 3 5.9
UOl-LIBOI-BTOlB ND,V ugIKg 3 6
UOI-LlBOl-BTOIC ND,V uglKg 3 6
VOl-LiBOt-STOID NO,V u 3 6

LIBOI-BGR03 UOl-LIBOI-BT02A ND,V ugIKg 4 8.1
VOl-UDOI-ST02B ND,V 3 5.3

LIBOI-BGR'S U01~LIB01-BT03A ND,U ugIKg 3 6.6
UOl-LIBOI-BT03B ND,U uglKg 4 8.5
UOI·LIBOI~BT03C ND,U ugIKg 3 7.1

LIB01·BGR08 UOl-LIBOI-BT04A ND,U uglKg 4 7.7
UOI-LIBOl·BT04B ND,U ugIKg 3 7.1
UOl-LIBOI-BT04C ND,U uglKg 3 6.3
UOI-LIBOI-BT04D NO,V 3 6.1

LIBOI-CGR03 UOI-LIBOI-CTOlA ND,U ugIKg 3 6.3
U01-LIBOI-CTOIB ND,U uglKg 3 5.9
UOI-LlBOI-CTOIC ND,U uglKg 3 6.3
UOI-LIBOI-CTOID NO,V uglKg 3 6.4
uo1·LlBOl-CTOIDS ND,U 3 6.2

LIBOl·CGR06 UOl-LIBOI-CT02A ND,U ugIKg 3 6.6
UO I·LI BOl-CT02B NO,V ugIKg 4 7.8
UOI-LIBOI-CT02C ND,U ugIKg 3 6.8
UOI-LlBOI-C.T02D ND,U 5 10

LlBOl-CGR08 UOI-LlBOI-CT03A ND,U uglKg 3 6.6
UOI-LiBOl-CT03B ND,U uglKg 3 7
UOI-LlBOI-CT03C ND,U uglKg 4 8.1
UOI·LIBOI-CT03D ND,U uglKg 3 6.5

UOI-LIBOI..cr03DB ND,U uglKg 3 6.7
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SampelD Result DL MRL
UOI-LIBOI-ATOIA S.6 2 6.7
UOl-LIBOI-ATOIB 3 2 6.S J
UOI-L1BOI-ATOIC 2 2 6 J
UOJ-L1BOI-ATOIO 5 2 7.S J

LlBOI-AGROS UOI-UBOI-AT02A 4 ugIKg 2 6.9 J
UOI-L1BOI-AT02AS 4 ugIKg 2 7 J
UOI-L1BOI-AT02B 5 ugIKg 3 II J

UOI-L1BOl-AT02BS 9 ugIKg 3 II J
UOI-L1BOI-AT02C NO.U ugiKg 2 6.3

UOI-L1BOI-AT02CS 2 ugIKg 2 6.3 J
UOI-LlBOI-AT020 NO,V ugIKg 2 7.2 •,

UOI-L1BOI-AT02DS NO. V 2 6.6 1
LlBOl-AGR07 UOI-LIBOI-AT03A 12 ugIKg 3 9.2

UOI~L1BOI-AT03AB 7.4 ugIKg 2 7.1 ,
UOl-LIBOI-AT03B NO,U ugIKg 3 8.7

UOI-LIBOI-AT03BB 2 ugIKg 2 7.1 J
UOl-LIBOI-AT03C 6 ugIKg 2 6.8 J

UOI-L1BOI-AT03CB 3 ugiKg 2 S.I J
UOI-LIBOI-AT03D 6 ugIKg 3 S.4 J

UOl-L1BOI-AT03DB 5 u 2 6.2 J
L1BOI-AGR09 UOI-L1BOI-AT04A 3 ugIKg 2 7.4 J

UOI-L1BOI-AT04B 4 ugIKs 2 7 J
UOI-L1BOI-AT04C 6.5 ugIKg 2 6.4
VOI-L1BOI-AT040 5 u 2 6.9 J

LlUOl-BGROI VOI-L1BOI-BTOIA 2 ugIKg 2 5.9 J
UOI-LIBOI-BTOIB NO,V ugIKg 2 6
UOI-L1BOI-BTOIC NO,V ugIKg 2 6
UOl-LIBOI-BTOID NO,V 2 6

LIBOI-BGROJ VOI~L1BOI-BT02A 7 ugiKg 2 8.1 J
VOI-LIBOI·BT02B 3 u 2 5.3 J

L1BOI-BGROS UOl-LlBOl-BT03A 5 ugiKg 2 6.6 J
VOl-LIBOI~BT03B NO,V ugIKg 3 8.5
UOl~LIBOI-BT03C ND,U ug{K.g 2 7.1

LIBOI~BGR08 UOI-LIBOl-BT04A 3 ugIKg 2 7.7 J
UOI~LIBOl-BT04B 5 ugIKg 2 7.1 J
UOl-LIBOI-BT04C 6 ugIKg 2 6.3 J
UOI-L1BOl-BT040 NO.U u 2 6.1

LlBOI-CGR03 UOI-LIBOI-CTOIA 3 ugIKg 2 6.3 J
UOI~LIBOI-CTOIB 5 ugIKg 2 5.9 J
UOI-L1BOI-CTOIC 9.1 ugIKg 2 6.3
UOl-LIBOI-CTOID II ugIKs 2 6.4

UOl-LiBOl-crOIDS 6 u 2 6.2 J
LmOl-CGR06 UOI·LIBOI-CT02A 3 ugIKg 2 6.6 J

UOI-LIBOI-CT02B 9 ugIKg 2 7.S
UOI-LIBOI-CT02C 3 ug/Kg 2 6.S J
UOl-LIBOI-CTOm 5 u 3 10 J

LIBOI-CGR08 UOl-LIBOl-CT03A 2 ugIKg 2 6.6 J
UOl-LIBOI-CT03B 6 ugIKg 2 7 J
UOl-LIBOI-CT03C 3 ugIKg 2 S.I J
VOl-LIBOI-CT03D 3 ugiKg 2 6.5 J

UOI-LIBOI-CT03DB 3 ugIKg 2 6.7 J
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S..., elO Resu OL MRL
UOl-LlBOl-ATOlA 8 ugIKg 2 6.7
VOl-UBOI-ATOIB 3 uglKg 2 6.8 J
VOl-UDOl-ATOle ND,V uglKg 2 6
UOI-LlBOJ·ATOID 4 3 7.8 J

LIBOI-AGROS UOI-LlBOI-AT02A 3 uglKg 2 6.9 J
UOl-LiBOl-AT02AS 3 uglKg 2 7 J
UOI-LIBOI-AT02B ND,U ugIKg 4 "UOl-LIBOI-AT02BS 5 ugIKg 4 " J
UOI-LlBO)·AT02C ND,U ugIKg 2 6.3

UOI-LffiOI-AT02CS ND,U ugIKg 2 6.3
UOI-L1BOI-AT02D ND,U ugIKg 3 7.2

UO!-LIBOI·AT02DS NO U u 2 6.6
LlBOI-AGR07 UOI-LlBOl-AT03A 8 ugIKg 3 9.2 3

UOl-LlBOl-AT03AB 4 ugIKg 2 7.1 J
UO!·LlBOI-AT03B NO,U ugIKg 3 8.7

UOl-LIBOI-AT03BB NO,V ugIKg 2 7.1
VOI-L1BOI-AT03C 4 ugIKg 2 6.8 J

U01*lIBOI·AT03CB NO,V ugIKg 3 8.1
UOI-LIBOI-AT03D NO,V ugIKg 3 8.4

UOI-LIBOl-AT03DB 3 u 2 6.2 J
LlBOI-AGR09 VOI-L1BOI-AT04A NO,U ug/Kg 3 7.4

UOI-L1BOI-AT04B 3 ugIKg 2 7 J
UOI-LIBOI-AT04C 5 ugIKg 2 6.4 J
UOI-L1BOI-AT04D 4 u 2 6.9 J

LIBOI-BGROI VOI-L1BOI-BTOIA NO,V ugIKg 2 5.9
UOl-LIBOl-BTOlB NO,V ugIKg 2 6
VOI-LIBOI-BTOIC NO.U ugIKg 2 6
UO)·LlBOI-BTOID NO.U u 2 6

LIBOI-BGROJ UOl-LIBOl-BT02A 6 ugIKg 3 8.1 J
UOI·L1BOI-BT02B 2 u 2 5.3 J

LIDDI-BGROS UOI-LIBOI-BT03A 4 ugIKg 2 6.6 J
UOI-LlBOI-BT03B 4 ugIKg 3 8.5 J
UOI·L1BOf-BTOOC NO.U ugIKg 2 -7.1

LIBOI-BGR08 UOI-LIBOI-BT04A ND,U ugIKg 3 7.7
UOI~LIBOI~BT04B 4 ugIKg 2 7.1 J
UOI-LIBOI-BT04C 3 ugIKg 2 6.3 J
UOI-LJBOI~BT04D ND,U u 2 6.1

LIBOl-eGR03 UOI-L1BOI-CTOIA 2 ugIKg 2 6.3 J
UOI-L1BOI-CTOtB 4 ugIKg 2 5.9 J
UOI-LiBOt-CTOIC 6.9 ugIKg 2 6.3
UOI-LIBO l-CTOID 6 ugIKg 2 6.4 J

UOI-LIBOI-CTOIDS 6 u 2 6.2 J
LIBOl-eGR06 UOI-L1B01-CT02A 3 ugIKg 2 6.6 J

UOl-LlBOl-CT02B 7 ugIKg 3 7.8 J
UOI-LIBOI-CT02C 3 ugIKg 2 6.8 J
UOl-LlBOI-CT02D 4 u 3 10 J

L1BOl-eGR08 UOI-LIBOI-CT03A 2 ugIKg 2 6.6 J
UOI-LIBOI-CT03B 5 ugIKg 2 7 J
UOl·LlB01-CT03C ND,U ugIKg 3 8.1
U01-L1BOI-CT03D ND,U ugIKg 2 6.5

UOI-LIBOI-CT03DB 2 uglKg 2 6.7 J
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ample 0 Resutt MOL MRL
VOI-LlBOl-ATOIA NO, V 3 6.7
VO)·LlBOl-ATOIB NO,V 3 6.8
VOl-UBOl-ATOIC NO,V 3 6
UOl-LIBOI-ATOIO ND,V 3 7.8

LlBOI-AGR05 VOI-LIBOI-AT02A ND,V uglKg 3 6.9
VOl-LlBOI-AT02AS NO,V ugIKg 3 7
UOI-LIBOI-AT02B NO,V uglKg 4 11

UOl-LIBOI-AI02BS NO,U ugIKg 5 11
VOl-UBOI-AI02C NO,U ugIKg 3 6.3

UOl-L1BOI-AT02CS NO, V ugIKg 3 6.3
VOI-UBOI-ATOID NO,U ugIKg 3 7.2 ~

VOI-lIBOI-AT020S NO,V 3 6.6 :.
LlBOI-AGR07 VOI-LlBOI-AT03A NO,V ugIKg 4 9.2

VOl-UBOI-AT03AB NO,V uglKg 3 7.1
UOI-UBOI-AT03B NO,V uglKg 4 8.7

VOl-LIBOI-AI03BB NO,V uglKg 3 7.1
UOl-UBOI-AT03C NO. V uglKg 3 6.8

UOI-LiBOl-AT03CB ND.V uglKg 3 8.1
VOI-LlBOl-AT030 NO,V ugIKg 4 8.4

VOI-UBOI-AT03DB NO,V u 3 6.2
LlBOI-AGR09 VOI-1IBOl-AT04A NO,V ugIKg 3 7.4

VOI-lIBOl-AT04B NO,V ugIKg 3 7
.VOI-1IBOI-AT04C NO. V ugIKg 3 6.4
VOI·UDOI-AT04D NO,V u 3 6.9

UBOI-BGROI VOI-UDOI-BIOIA NO,V ugIK8 3 5.9
VOI-LlDOI-BIOIS NO,V ugIKg 3 6
VOI·UDOI-BTOIC ND,U uglKg 3 6
VOl-LIBO)·BIOID NO. V 3 6

UDOI-BGROJ VOI·LIBOl-BT02A NO,V uglKg 3 8.1
VOI-UBOl-BI02B NO,V 2 5.3

UBOI-BGR05 VOI-UBOl-BT03A NO,V uglKg 3 6.6
VOl-UDOI-BT03B NO, V ugIKg 4 8.5
VOI-LlBOI·-BT03C NO,V ugIKg 3 7.1

LlBOI-BGR08 VOI-UDOI-BT04A NO, 0 ugIKg 3 7.7
VOI-L1BOI-BT04B ND,V ugIKg 3 7.1
VOI-UBOI-BT04C NO, V ugIKg 3 6.3
VOI·LlBOI-BT040 ND,U u 3 6.1

LlBOI-CGR03 UOl-UBOI-CTOIA ND,V ugIKg 3 6.3
VOI·LlBOI-CTOIB ND,U ugIKg 3 5.9
VOI-UDOI-CTOle ND,U ugIKg 3 6.3
VOl-LIDOI-CTOID NO,V uglKg 3 6.4

VOI-UDOI-CTOlDS NO. V u 3 6.2
LIBOI-CGR06 VOI·LIBO1:.eT02A NO,V uglKg 3 6.6

VOI-LIBOI-CI02B ND,V uglKg 3 7.8
VO I-LlBO) -CT02C NO,V uglKg 3 6.8
VOI-UBOI-CT02D NO,V u 4 10

LlBOI-CGR08 UOI-1IBOI-CT03A NO,V ugIKg 3 6.6
VOI-L1BOI-CT03B ND,V ugIKg 3 7
VOI-L1BOI-CT03C ND.V uglKg 3 8.1
VOI-LlBOI-CT03D NO,V ugIKg 3 6.5

VOI-LlDOI--eT030B ND,U uglKg 3 6.7
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mplelD ResuM M L MRL
UOI-LlBOl-ATOlA 18 3 6.7
UOI-LlBOl-ATOIB 6 3 6.8 J
UOI-L1BOI-ATOlC ND,U 3 6
UOI-LlBOl-ATOID 10 3 7.8

LlBOI-AGROS UOl-LlBOI-AT02A 7.4 uglKg 3 6.9
UOI-LIBOI-AT02AS 7.6 uglKg 3 7
UOI~LlBOI-AT02B 13 uglKg 4 11

UOI-UBOI-AT02BS 16 uglKg 5 11
UOl-LlBOI-AT02C NO,U uglKg 3 6.3
UOl-UBOI-AT02CS ND,U uglKg 3 6.3
UOI-UBOI-ATom ND,U uglKg 3 7.2

UOI-LIBOl-AT02DS NO,U 3 6.6
LlBOI-AGR07 VOI-LIBOl-AT03A 22 uglKg 4 9.2

VOl-UBOI-ATOJAB 13 uglKg 3 7.1
UOI-LIBOI-AT03B NO,U uglKg 4 8.7

UOl-LIBOl-AT03BB • uglKg 3 7.1 J
UOI-LIBOI-AT03C 10 uglKg 3 6.8

UOl-LIBOl-AT03CB 6 uglKg 3 8.1 J
UOI-LiBOl-AT03D 9.3 uglKg 4 8.4

UOI-LlBOI-ATOODB 7 3 6.2
LlBOI-AGR09 UOI-LIBOl-AT04A 6 uglKg 3 7.4 J

UOl-UBOI-AT04B 7 ugIKg 3 7 J
VOI-LIBOI-AT04C 12 uglKg 3 6.4
UOI-UBOI-AT04D 8.8 3 6.9

LlDOl-BGROI VOl-LIDOI-BTOIA ND,U ugIKg 3 5.9
VOI-L1BOI·BTOIB ND,U uglKg 3 6
VOl~UBOl-BTOIC ND,U uglKg 3 6
UOI-UBOl-BTOlD ND,U u 3 6

LIBOI-BGR03 UOI-LIBOI-BT02A 14 uglKg 3 8,1
VOI-LIBOI-BT02B 6,7 u 2 5.3

LIBOI-BGROS UOI-UBOl-BT03A 10 ugIKg 3 6.6
UOI-LIBOI-BT03B ND,U uglKg 4 8,5
VOl-LIBOl:BT03C ND,U ugIKg 3 7.1

LIBOI-BGROS VOI-LiBOI -BT04A 6 ugIKg 3 7,7 J
UOl-LIBOI-BT04B 10 ugIKg 3 7.1
UOl-LIBOI-BT04C 11 uglKg 3 6.3
UOI-UBOl-BT04D ND U u 3 6.1

LIBOI-CGR03 U01-LIBOI·CTOIA 7.3 ugIKg 3 6.3
UOl-LIBOl-CTOlB 9,9 uglKg 3 5.9
UOl-LlBOl~CTOlC 16 uglKg 3 6.3
UOI-UDOl-crOlD 15 ugIKg 3 6.'

UOI-LIBOI-CTOIDS 13 u 3 6.2
LIBOI-CGR06 UOl-UBOI-CT02A 7,1 ugIKg 3 6.6

VOI-LIBOI-CT02B 16 ugIKg 3 7.8
UO I-LIBO l-CT02C 6 ugIKg 3 6.8 J
UOl-LIBOI-CT02D 10 u • 10

LIBOI-CGROS U01-UBOl-CT03A 5 uglKg 3 6.6 J
UOI-LlBOl-CT03B 12 ugIKg 3 7
UOI-LIBOI-CT03C 6 ugIKg 3 8.1 J
UOI-LIBOI-CT03D 5 ugIKg 3 6.5 J

UOl-LiBOl-CT03DB 6 ugIKg 3 6.7 J
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Sample I Result Units MOL MRL
VOl-LIBOI-ATOIA NO,V ugOCg 3 6.7

,
VOl-LIBOl-ATOIS NO, V ugOCg 3 6.8 •
VOl-LIBOI-ATOlC NO,V ugOCg 2 6
VOI-LIDOI-ATOlD NO,V u K 3 7.8

LIB01-AGR05 VOI-UDOI-AT02A NO,V ugOCg 3 6.•
UOI-LIBOI-AT02AS NO,V ugOCg 3 7
VOl-UBOI-AT02B NO,V ugOCg • 11

VOI-UDOl-AT02SS ND,V ugOCg • II
VOI-UBOI-AT02C ND,V ugOCg 3 6.3

VOl-LlBOI-AT02CS NO, V ugOCg 2 6.3
VOl-LlBOI-AT020 NO, V ugOCg 3 7.2

UOJ·UBOJ-AT020S ND V 3 6.6
UDOI-AGR07 UOI-LlBOl-AT03A NO,V ugOCg 3 •.2

VOl-LIBOI-AT03AB NO,V ugOCg 3 7.1
VOl-LlBOI-AT03B NO,V ugOCg 3 8.7

VOI-LIBOl-AT03BB NO,V ugOCg 3 7.1
VOl·LlBOI-AT03C NO,V ugOCg 3 6.8

VOl-LIBOI-AT03CS NO, V ugOCg 3 8.1
VOI-UBOI-AT030 ND,V ugOCg 3 8.4

VOl-LIBOl-AT03DB ND,V u K 2 6.2
LIBOJ-AGR09 VOI-UBOI-AT04A ND,V ugOCg 3 7.4

VOI-UBOI-AT04B ND,V ugOCg 3 7
UOl-UBOI-AT04C ND,V ugOCg 3 6.4
VOI-UBOI-AT040 NO,V u 3 6.•

UBOI-BGROI VOl·UBOI-BTOIA NO, V ugOCg 2 5.•
VOl-UDal-STaIB NO,V ugOCg 2 6
VOI-UDOI-BTOIC NO, V ugOCg 2 6
V01-UBOl-BTOID NO,V u 2 6

LlBOI-BGR03 VOI-UBOI-BT02A NO,V ugOCg 3 8.1
V01-LiBOl-BT02B NO,V 2 5.3

UB01-BGROS V01-LIBOI-BT03A NO,V ugOCg 3 6.6
V01-L1BOI-BT03B 3 ugOCg 3 8.5 J
VOI-UBOl"-BT03C NO,V ugIKg 3 7.1

LIBOI-BGR08 V01-LlBOI-BT04A NO,V ugOCg 3 7.7
VOI-LIBOI-DT04B NO,V ugOCg 3 7.1
UOI-LIBOI-BT04C NO,V ugOCg 3 6.3
VOI-LIBOl-BT040 NO,V u 2 6.1

L1BOI-CGR03 UOI-LIBOI-CTOiA NO,V ugOCg 3 6.3
VOI-LlBOl-CTOIB ND.V ugOCg 2 5.•
V01-LlBOl-CTOIC NO,V ugOCg 3 6.3
VOI-LIBOl-CTOlO NO,V ugOCg 3 6.4

VOl-LIBOI-CT01DS NO,V u 3 6.2
LIBOI-CGR06 VOI-LlBOI-CT02A NO,V ugOCg 3 6.6

UOI-LlBOI-CT02B NO,V ugOCg 3 7.8
UOI-UBOl-CT02C ND,U ugOCg 3 6.g
UOl·LIBOI-CT020 ND,V u • 10

UBOI-CGR08 UOI-LffiOI-CT03A NO, V ugOCg 3 6.6
VOl-UBOI-CT03B ND,V ugOCg 3 7
va I-UBOI-CT03C NO, V ugOCg 3 8.1
UOl-L1BOI-CT030 ND,V ugOCg 3 6.5

VOI-LlBOI-CT03DB ND,V ugOCg 3 6.7
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Sample 10 Result MD MRL
VOI-LlBOl-ATOlA 9.5 2 6.7
UOI-LlBOl-ATOIB 2 2 6.8 J
UOI-LlBOI-ATOIC NO,V 2 6
U01-LlBOI-ATOlD 5 u 2 7.8 J

L1BOI-AGR05 UOl-LlBOl-AT02A 3 ugIKg 2 6.9 J
U01-LlBOI-AT02AS 3 ugIKg 2 7 J
UOI-LlBOI-AT02B 4 ugIKg 3 II J

VOI-LIB01-AT02BS 5 ugIKg 3 II J
UOI-L1BOl·AT02C NO,V ugIKg 2 6.3

VOI-LIB01-AT02CS NO,V ugIKg 2 6.3
UOI-LlBOI-AT02D NO,V ugIKg 2 7.2

VOl-LIBOI-AT02DS NO,V 2 6.6
LJBOI·AGR07 UOI-LIBOI·AT03A 13 ugIKg 3 9.2

UOI-LIBOI-AT03AB 6 ugIKg 2 7.1 J
U01-LIBOI-AT03B ND,V ugIKg 2 8.7

UOl-LlBOI-AT03BB ND,V ugIKg 2 7.1
V01-LlBOI-AT03C 3 ugIKg 2 6.8 J

UOI-LIBOI-AT03CB NO, V uglKg 2 8.1
UOI-LiBOl-AT03D 4 ugIKg 2 8.4 J

UOI-LIBOI-AT03DB 2 u 2 6.2 J
LIBOI-AGR09 UOl-LIBOI-AT04A 3 ugIKg 2 7.4 J

UOI-L1BOI-AT04B 3 ugIKg 2 7 J
VOI-LlB01-AT04C 3 ugIKg 2 6.4 J

VOI-LlBOI-AT04D 2 u 2 6.9 J
LlBOI-BGROl UOI-LIB01-BTOIA NO,V ugIKg 2 5.9

UOI-LiB01-BTOIB ND,V ugIKg 2 6
VOI-UBOI-BTOIC NO. V ugIKg 2 6
U01-LlB01-BTOIO NO,V u 2 6

LlBOI-BGR03 UO1-LIBO1-BT02A 7 ugIKg 2 g.1 J
UOI-LiB01-BT02B NO,V u 2 5.3

LlBOI-BGROS UOI-LiB01-BT03A 4 ugIKg 2 6.6 J
VOI-UB01-BT03B NO,V ugIKg 2 g.5
UOI-UBOI~BT03C NO,V ugIKg 2 7.1

LIBOI-BGROS UOI-LIB01-BT04A NO. V ugIKg 2 7.7
UOI-UB01-BT04B 3 ugIKg 2 7.1 J
UOI-UBOI-BT04C 2 ugIKg 2 6.3 J
UOI·LIB01-BT04D NO,V u 2 6.1

L1BOI-CGR03 UOI-LIB01-CTOIA 3 ugIKg 2 6.3 J
UOI-UBOI-CT01B 2 uglKg 2 5.9 J
UOI-UBOI-CTOIC 5 ugIKg 2 6.3 J

VOI-UBDI-CTOID 4 ugIKg 2 6.4 J
VOl-LIBOI-CTOIDS 3 u 2 6.2 J

LlBOI-CGR06 VOI-UBOI-CT02A 2 ugIKg 2 6.6 J
VOI-LIBOI-CT02B 8.4 ugIKg 2 7.8
UOl-LIBOI-CT02C NO,V uglKg 2 6.8
UOI-LlBOI-CT02D ND,V 3 10

LlBOI-CGR08 VOI-LIBOt-CT03A 2 ugIKg 2 6.6 J
UOI-LlBOI-Cf03B 5 uglKg 2 7 J
U01-LIBOI-CT03C 2 ugIKg 2 g.l J
UOl-LIBOI-CT03D NO,V uglKg 2 6.5

UOI-LIBOI-CT030B 4 ugIKg 2 6.7 J
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Sample 0 Result Units MDL MRL
VOI-UBOI-ATOIA 9.9 uglKg 2 6.7
VOI-UBOI-ATOIB 2 ugIKg 2 6.8 J
UOI-UB01-ATOlC 6 ug/Kg 2 6 J
UOI-UBOI-ATOID 6 u K 3 7.8 J

L1B01-AGROS VOI-L1BOI-AT02A 4 ug/Kg 2 6.9 J
VOI-L1BOI-AT02AS 7 uglKg 2 7 J
VOI-L1BOI-AT02B 9 ugIKg 4 II J

VOI-L1BOI-AT02BS 10 ugIKg 4 II J
UOI-LIBOI-AT02C 2 ugIKg 2 6.3 J

UOl-LIBOI-AT02CS 4 uglKg 2 6.3 J
UOl·LlBOl-AT02D ND,V ugIKg 3 7.2

VOl-LIBOI-AT02DS ND,V 2 6.6
LlBOl-AGR07 UOI-LlBOl·AT03A 14 ugIKg 3 9.2

VOI-L1BOI-AT03AB 7.2 uglKg 2 7.1
UOI-LlBOI-AT03B ND,V ugIKg 3 8.7

VOI-L1BOI-AT03BS 3 uglKg 2 7.1 J
VOI-L1BOI-AT03C 4 ug/Kg 2 6.8 J

VOI-L1BOI-AT03CB ND,V ug/Kg 3 8.1
VOl-LIBOI-AT03D 6 ug/Kg 3 8.4 J

UOI-LIBOI-AT03DB 4 u 2 6.2 J
LlBOl-AGR09 UOI-LlBOI-AT04A 3 ug/Kg 3 7.4 J

UOI-LIB01-AT04B 4 ug/Kg 2 7 J
UOl-LffiOI-AT04C 4 uglKg 2 6.4 J
VOl-LlBOI-AT04D 3 u 2 6.9 J

LlBOI-BGROl VOI-LlBOI-BTOIA ND,U ug/Kg 2 5.9
UOI·L1BOI-BTOlB ND,U ug/Kg 2 6
UOl-LIBDI-BTOIC NO,V ug/Kg 2 6
UOI-L1BOl·BTOID NO,V 2 6

LlBOl-BGR03 VOI-L1BOI-BTOlA 8 ug/Kg 3 8.1 J
UOI-L1BOI·BT02B 2 u 2 5.3 J

L1BOI-BGROS UOI-LIBOI-BT03A 4 ug/Kg 2 6.6 J
UOl-LIBOI-BT03B ND,V ug/Kg 3 8.5
VOl-L1BOI·-BT03C NO,V ug!Kg 2 7.1

L1BOI-BGR08 UOl-LIBOI-BT04A ND.V ug/Kg 3 7.7
UOl-LIBOI-BT048 3 ugIKg 2 7.1 J
VOl-LIBOI-BT04C 3 uglKg 2 6.3 J
UOI-LIBOl-BT04D NO,U u 2 6.1

LIBOl-eGR03 VOI-LiBOI-crOIA NO,U ug/Kg 2 6.3
UOI·LIBOI-CTOlB 4 ug/Kg 2 5.9 J
UO!-L1BOl-CTOtC 7.2 uglKg 2 6.3
VOt-LIBOI-CTOlD 6 ug/Kg 2 6.4 J

UOI-L1BOI-CTOIDS 6 u 2 6.2 J
L1B01-CGR06 VOI-LIBOI-CT02A 3 ug/Kg 2 6.6 J

UOI-LIBOI-CT02B 9.4 ug/Kg 3 7.8
VOI-LlBOI-CT02C 4 ug/Kg 2 6.8 J
VO I-LIDO l-CT02D 4 u 3 10 J

LIBOI-CGR08 UOl-LffiOI-CT03A 3 ug/Kg 2 6.6 J
VO l-LIRO I-CT03B 6 ugIKg 2 7 J
U01-LIBOI-CT03C ND,U ugIKg 3 8.1
UOI-L1BQl..cT03D 2 ugIKg 2 6.5 J

U01-L1BOI-CT03DB 3 ug/Kg 2 6.7 J
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SampelD Resu MOL MRL
U01-LIBOI-ATOlA 5 2 6.7
UOI-LIBOI-ATOm NO,V 2 6.8
VOI-LIBOI~ATOIC NO,U 2 6
UOI-LIBOI-ATOlD 2 u 2 7.8 J

LlBOI-AGR05 UOI-LIBOI-AT02A 3 ugIKg 2 6.9 J
UOl~L1BOI-AT02AS 3 uglKg 2 7 J
UOI-L1BOI~AT02B • ugIKg 3 11 J

U01-LIBOI-AT02BS 5 ugIKg 3 11 J
VOI-LIBOI-AT02C NO,V ugIKg 2 6.3

VOI-L1BOI-AT02CS NO,U ugIKg 2 6.3
UOI-LIBOI-AT020 NO,U ugIKg 2 7.2

UOl-LIBOI-AT020S NO,U u 2 6.6
LlBOl-AGR07 VOl-LIBOI-AT03A 5 uglKg 3 9.2 J

DOI-UBOI-AT03AB 3 ug/Kg 2 7.1 J
VOI-LlBOI-AT03B NO, V ugIKg 2 8.7
UOI~LlBOt-AT03BB ND,V ugIKg 2 7.1
UOl-LlBOI-ATOJC • ugIKg 2 6.8 J

UOl-UBOI-AT03CB ND,U ugIKg 2 8.1
UOI-LlB01-ATOJD 3 ugIKg 2 8.4 J

UOI-LlBOl-AT030B ND,U 2 6.2
LlBOI-AGR09 VOI-LIBOI-AT04A ND,U uglKg 2 7.4

VOI-UBOI-AT04B NO, V ugIKg 2 7
UOI-UBOI-AT04C • uglKg 2 6.4 J
UOI-LIBOl-AT04D 3 2 6.9 J

LlBOI-BGROI VOl-UBOI-BTOIA NO, V uglKg 2 5.9
VOl-UBOI-STOIB NO,V uglKg 2 6
VOl-UBOI-STOIC NO,U ugIKg 2 6
VOI-LIBOI-BTOIO NO,U 2 6

LlBOI-BGR03 VOI-UBOI-BT02A 3 ugIKg 2 8.1 J
VOI-UBOI-BI028 NO,U 2 5.3

LJBOI-BGROS DOI-UBOI-BTOJA • ugIKg 2 6.6 J
VOI-UBOI-BT03B NO,V uglKg 2 8.5
VOI-LIBor·BT03C NO,U ugIKg 2 7.1

LlBOI-BGR08 VOI-LIBOI-BT04A NO,V ugIKg 2 7.7
VOI-LIBOI-BT04B • ugIKg 2 7.1 J
UOI-UBOI-BT04C NO,U ugIKg 2 6.3
VOI-LIBOI-BT040 NO,V u 2 6.1

LlBOI-CGROJ UOI-UBOI-CTOIA 3 ugIKg 2 6.3 J
VOI-UBOI-crOIB 3 ugIKg 2 5.9 J
VOI-LIBOI-crOlC 6.8 ugIKg 2 6.3
VOI-LIBOI-CTOID • ugIKg 2 6.' J

VOI-UBOI-Cloms 3 u 2 6.2 J
LlBOl-CGR06 VOI-LIBOI-CT02A 2 ugIKg 2 6.6 J

VOI-UBOI-cr02B 6 ugIKg 2 7.8 J
VOt-LlBOI-CT02C NO,U ugIKg 2 6.8
UOl-LIBOI-CT020 NO,V u 3 10

LIB01-CGROS VOI-L1BOI-CT03A NO,U ugIKg 2 6.6
UOI-UBOl-CT03B 3 ugIKg 2 7 J
V01-LIBOI-CT03C NO,V ugIKg 2 8.1
VOI-UBOI-CT030 NO,V uglKg 2 6.5

UOI-UBOI-CT030B • ugIKg 2 6.7 J
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Sample 0 Result MOL MRL
VOl-LIBOl-ATOlA 3 0.8 6.7
VOI-LIB01-ATOlB I 0.8 6.8
UOl-LIBOI-ATOlC 1 0.7 6
VOI-UBOl-ATOlD 2 0.9 7.8

LJB01-AGR05 VOI-L1BOI-AT02A 1 uglKg 0.8 6.9
VOI-UBOI-AT02AS I uglKg 0.8 7
VOI-LiBOl-AT02B ND,V uglKg 2 II

VOI-L1B01-AT02BS ND,V ugIKg 2 II
VOI-LlBOI-AT02C NO,U ugIKg 0.7 6.3

U01-LIBOI-AT02CS 0.9 ugIKg 0.7 6.3 J
VOI-LIBOI-AT020 ND,V uglKg 0.8 7.2 ~

VOI-LIBOI-AT02DS NO,V u 0.7 6.6 •
LIBOl·AGR07 VOl-LIB01-AT03A 2 ugIKg I 9.2 J

U01-L1BOI-AT03AB I ugIKg 0.8 7.1 J
VOI-LIBOI-AT03B NO, V ugIKg 1 8.7

UOI-LIBOI-AT03BB NO,V ugIKg 0.8 7.1
VOI-LIBOl-AT03C 1 ugIKg 0.8 6.8 J

UOI-LIBOI-AT03CB 1 ugIKg 0.9 8.1 J
VOI-L1S01-AI03D 2 ugIKg 0.9 8.4 J

VOI-LlBOI-AT03DB 2 u 0.7 6.2 J
LmOl-AGR09 VOl-LlBOI-AT04A I ugIKg 0.8 7.4 J

VOl -LlBOI-AT04B I ugIKg 0.8 7 J
V01-LlBOI-AT04C 2 ugIK, 0.7 6.4 J
UOI·UBOI-AT04D 2 0.8 6.9 J

LIBOl·BGROl U01-LlBOI-BT01A 0.8 uglKg 0.7 5.9 J
UOl -Ll801-BTOlB ND,V ugIKg 0.7 6
VOI-LiBOl-ST01C NO,V ugIKg 0.7 6
VOI-UBOI-STOID ND,U u 0.7 6

UBOI-BGR03 VOI·LIBOl~BT02A 2 ugIKg 0.9 8.1 J
VOI-UBOI-ST02B I u 0.6 5.3 J

LIBOI-BGROS VOI-UBOl-BI03A 2 ugIKg 0.8 6.6 J
VOI-LlB01-BI03B 3 ugIKg 1 85 J
VOI·UBOl"-BT03C NO,U ugIKg 0.8 7.1

LIB01-BGR08 VOI-UBOI-BT04A NO,U ugIK, 0.9 7.7
UOI-LIB01-BT04B 1 ugIKg 0.' 7.1 J
VOI-LIBOI-BT04C I ugIKg 0.7 6.3 J
VOl-L1BOI-BT04D NO,V u 0.7 6.1

LIBOI-CGR03 UOl-UBOI-CTOIA 0.9 ugIKg 0.7 6.3 J
VOI-lIB01-CTOIB I ugIKg 0.7 5.9 J
VO 1-1180 I-CTOIC 3 ugIKg 0.7 6.3 J
UOl-LlBOl-CT01D 2 ugIKg 0.7 6.4 J

VOI-LlBOI-CT01DS 2 0.7 6.2 J
LlBOI-CGR06 VOI·LIBOI-CT02A 0.8 ugIKg 0.8 6.6 J

UOI-LIBOI-CT02B 2 ugIKg 0.9 7.8 J
U01-L1BOI-CT02C I ugIKg 0.8 6.8 J
UOI-LIBOI-CT02D ND,U u 2 10

LIBOI-CGR08 UOI-UBOl-CT03A ND,U ugIKg 0.8 6.6
UDI-LiB01-Cf03B 2 ugIKg 0.8 7 J
UOl-LIBOI-CT03C 1 ugIKg 0.9 8.1 J
UOI-LIBOI-CT03D 0.9 ugIKg 0.7 6.5 J

U01-L1BOI-CT03DB NO,U ugIKg 0.8 6.7
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Sample 10 Result MDL RL
UOI-LlBOI-ATOIA 17 3 6.7
UOI-LlBOI-ATOlB 5 3 6.8 J
UOI-LlBOI-ATOIC 4 3 6 J
UOI-LlBOI-ATOID II 3 7.8

LffiOl-AGR05 UOI-LIBOI-AT02A 7 uglKg 3 6.9 J
UOl-LIBOI-AT02AS 7.1 ug/Kg 3 7
UOI-LlBOI-AT02B 13 ug/Kg 4 II

UOI-LlBOI-AT02BS 13 ug/Kg 5 II
UOI-L1BOI-AT02C NO,V ug/Kg 3 6.3
UOI-L1BOI~AT02CS NO,V ug/Kg 3 6.3
UOl-LIBOI-AT020 NO,V ug/Kg 3 7.2

UOI-LlB01-AT02DS ND,V u 3 6.6
LIDOIRAGR07 V01-LIBOI-AT03A 28 ug/Kg 4 9.2

VOl-LIBOI-AT03AB 13 ug/Kg 3 1.1
UOI-LlB01-AT03B ND,V ug/Kg 4 8.7

VOI-LIBOI~ATmBB 4 ug/Kg 3 7.1 J
V01-LIB01-AT03C 6 ug/Kg 3 6.8 J

V01-LiBOl-AT03CB 5 ug/Kg 3 8.1 J
VOl·LIBD1-AT03D 8.5 ug/Kg 4 8.4

UOl-LIBOI-AT03DB 3 3 6.2 J
LIBOIRAGR09 V01-LIB01-AT04A 6 ug/Kg 3 7.4 J

UOl-LlBOI-AT04B 6 ug/Kg 3 7 J
UOl-LIBOI-AT04C 7.6 ug/Kg 3 6.4
V01-UB01-AT04D 5 u 3 6.9 J

LlDOI-DGROl VOl-LlBOI-BT01A ND,V ug/Kg 3 5.9
UOI-UBOI-BT01B ND,V ug/Kg 3 6
UOI-LIBOI-BT01C ND,V ug/Kg 3 6
V01·LIBOJ·8TOID NO,V u 3 6

LlBOI-BGR03 UOI-LIB01-BT02A II ug/Kg 3 8.1
UOI-LlBOI-BT02B 2 u K 2 5.3 J

LlBOI-BGR05 U01-LiB01-BT03A 7.4 ug/Kg 3 6.6
UOI-LIB01-BT03B ND,V ug/Kg 4 g.5

VOl·LJBOI~BT03C NO, V ugIKg 3 7.1
LffiOlRBGR08 U01-UBOl-BTD.4A 4 ug/Kg 3 1.7 J

VOI-LlBOJ-BT04B 5 ug/Kg 3 1.1 J
UOI-LiB01-BT04C 4 ug/Kg 3 6.3 J
UOI-LlBOJ·BT04D ND,V u 3 6.1

LlBOl-eGR03 U01-LlBOI-CTOlA 5 ug/Kg 3 6.3 J
VOI-UB01-CTOIB 3 ugIKg 3 5.9 J
VOI-UB01-CTOIC 6.8 ug/Kg 3 6.3
U01-LlBOJ-CTOID 5 uglKg 3 6.4 J

V01-LIBOI-CT01DS 4 u 3 6.2 J
LlDOI-eGR06 UO 1-LISOI-CT02A 4 ug/Kg 3 6.6 J

VDI-LIBOI-CT02B 12 ug/Kg 3 1.8
VOI-LlB01-CT02C 5 ug/Kg 3 6.8 J
U01-LlBOI-CT02D 7 u 4 10 J

LIDOIRCGR08 U01·LlBOI-CTOJA 4 ug/Kg 3 6.6 J
V01-LlB01-CTmB 8.6 ug/Kg 3 7
VDI-L1BOI-CT03C 5 ug/Kg 3 8.1 J
U01-LlSOl-CT030 3 ug/Kg 3 6.5 J

UOI-LlB01-CT03DB 4 ug/Kg 3 6.7 J
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mple 10 Result MOL MRL
VOl-UBOI-AlOIA 41 2 6.7
VOl-UBOI-ATOIB II 2 6.8
UOlvUBOI-ATOIC 8.2 2 6
UOl-LIBOl-AlOlD 22 u 3 7.8

LlBOl-AGR05 VOI-LIBOl-AlO2A 16 ug/Kg 2 6.9
UOI-LIBOI-AlO2AS 16 uglKg 2 7
VOl-UBOl-AlO2B 26 ug/Kg 4 1I

VOI-LIBOI-AT02BS 24 ug/Kg 4 II
UOl-LIBOl-AT02C 4 uglKg 2 6.3 J

VOI-LIBOI-AT02CS 5 uglKg 2 6:3 J
•UOI-L1BOI-AT02D 4 uglKg 3 7.2 J

VOI-L1BOI-AT02DS 3 2 6.6 J •
U80I-AGR07 UOlvLlBOI-AT03A 52 ugIKg 3 9.2

VOI-LIBOI-AT03AB 31 uglKg 2 7.1
UOI-LlBOI-AT03B 6 ugIKg 3 g.7 J

VOl-LIBO I-AT03B8 8.7 ugIKg 2 7.1
VOl-L1BOI-AT03C 20 ugIKg 2 6.8

UOI-LIBOl-AT03CB II ugIKg 3 8.1
VOl-LIBOI-AT03D IS ugIKg 3 8.4

UOI·LIBOI-AT03DB 13 u 2 6.2
LIBOlvAGR09 VOl-LIBOlvAT04A 14 ugIKg 3 7.4

VOl-LIBot-AT04B IS ugIKg 2 7
VOI-LIBOI-AT04C 23 ugIKg 2 6.4
VOl-LIBOl·AT04D 16 u 2 6.9

LIBOl-BGROI VOI-LIBDI-BTOIA 2 ugIKg 2 5.' J
VOI·UBOl-BTOIB ND,V ugIKg 2 6
VOl-LIBDI·BTOIC ND,V ug/Kg 2 6
UOlvUBOl·BTOID ND,V u 2 6

UBOI-BGR03 UOI-LffiOl·BT02A 32 ug/Kg 3 8.1
UOI-LIBOl·BT02B 8.5 u 2 5.3

LlBOI-BGR05 UOl·LIBOl·BT03A 19 ug/Kg 2 6.6
UOI·LffiOl·BT03B 5 ug/Kg 3 8.5 J
VOI-LIBOl~BT03C ND,V uglKg 2 7.1

LIBOlvBGROB VOl-UBOI·ST04A II ug/Kg 3 7.7
UOI-L1BOI·BT04B 20 uglKg 2 7.1
UOI-L1BOl·BT04C 20 uglKg 2 6.3
VOl-L1BOI·BT04D 5 2 6.1 J

LlBOl-CGR03 UOl-LlBOI-CTOIA 13 uglKg 2 6.3
UOI-LiBOl-CTOlB 15 ugIKg 2 5.9
UOI·L1BOI-CTOIC 26 uglKg 2 6.3
UOI-LlBOI·CTOID 20 ugIKg 2 6.4

UOI-L1BOI-CTOIDS 18 2 6.2
LIBOI-CGR06 UOl-L1BOI-CT02A II ugIKg 2 6.6

UOl·L!BOl-CT02B 36 ugIKg 3 7.8
UOl-LlBOI-CT02C II ugIKg 2 6.8
VOI-LlBOI-ClO2D 14 uK 3 10

LIBOI-CGROB UOI·UBOI-CT03A 9.4 ugIKg 2 6.6
UOl-LIBOI-CT03B 25 ugIKg 2 7
UOI-L1BOI-CT03C II ugIKg 3 8.1
U01-LIBOl·CT03D 8.1 ugIKg 2 6.5

UOI·L1BOI-CT03DB II ugIKg 2 6.7
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Sample 10 Result MRL
UOI-LlB01-ATOIA II 6.7
VOl-L1BOI-ATOlB 4 6.8 J
UOI-L1BOI-ATOIC 6.2 6
UOI-L1BOI-ATOlD 6 u 7.8 J

LIBOI-AGROS UOI-L1BOI-AT02A 4 ugIK8 6.9 J
UOI-L1BOI-AT02AS 4 ugIKg J J
UOI-L1BOI-AT02B 10 ugIKg 11 J

UOI-LlBOI-AT02BS 10 ugIKg II J
U01-L1BOI-AT02C NO,U ugIKg 6.3

UOI-L1BOI-AT02CS 5 ugIKg 6.3 J
UOI-LIBOI-AT020 NO,U ugIKg 7.2
UOl-LIBOl-AT02DS ND,U u 6.6

LlB01-AGR07 U01-LIBOI-AT03A 14 uglKg 9.2
VOL-LlBOI·AT03AB 8.6 uglKg 7.1
UOI-LIBOl-AT03B ND,V uglKg 8.7

UOI-LIBOI-AT03BB 3 uglKg 7.1 J
UOl-LIBOI-AT03C 5 uglKg 6.8 J

VOI-UBOl-AT03CB 3 ugIKg 8.1 J
VOI-LIBOI-AT03D 7 ugIKg 8.4 J

UOI-LlBOl-AT030B 4 u 6.2 J
LlBOI-AGR09 UOI-LlBOI-AT04A 4 ugIKg 7.4 J

UOI-UBOI-AT04B 5 ugIKg 7 J
VOI-L1BOI-AT04C 5 ugIKg 6.4 J
UOl-UB01-AT040 4 u 6.9 J

UBOI-BGROI UOI-UBOl-BTOIA NO,V ugIKg 5.9
VOI-UDOI-BTOIB ND,V ugIKg 6
VOI-UDOI-STOIC ND,V ugIKg 6
UOI-llB01-BTOlD ND,V u 6

LIB01-BGR03 UOl-LlBOI-BT02A 9.3 ugIKg 8.1
UOI-LlBOI-BT02B 2 u 5.3 J

LlBOI-BGROS UOI-llB01-BT03A 5 ugIKg 6.6 J
UOI-LlBOI-BT03B NO, V ugIKg 8.5
UOI-L1BOt:BT03C ND,U ugIKg 7.1

UBOI-BGR08 UOI-L1B01-BT04A NO, V ugIKg 7.7
UOI-LlBD1-BT04B NO, V ugIKg 7.1
UOI-LlBOI-BT04C 5 ugIKg 6.3 J
U01-LiBOt-BT04D ND,U u 6.1

UBOI-CGR03 U01-LIBOI-CT01A 3 ugIKg 6.3 J
U01-L1B01-CTOIB 5 ugIKg 5.9 J
UOI-LiB01-CTOIC 8.6 ugIKg 6.3
UOI-UBOI-CTOID 8.6 ugIKg 6.4

UOI-LlBOI-CTOIDS 6.7 u 6.2
L1BOl-CGR06 UOl-LIBOI-CT02A 3 ugIKg 6.6 J

U01-LIBOI-CT02B 10 uglKg 7.8
UOI-LIBOI-CT02C 4 uglKg 6.8 J
U01-LIBOI-CT02D 5 10 J

UBOI-CGR08 UOl-UBOI-CT03A 3 uglKg 6.6 J
UOl-LIBOl-CT03B 7 uglKg 7 J
VOI-LIBOI-CT03C 4 uglKg 8.1 J
U01-UBOl-CT03D 4 ugIKg 6.5 J

UOI-LlBOI-CT03DB 4 uoneg 6.7 J
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-Meth Result Un" MOL MRL
Solids, Total 160.3M 68 PERCENT NA NA
Solids, Total Volatile 160.4M 4.65 PERCENT NA NA
Ammonia as Nitrogen PlumbNH)SI 2.6 mglK8 0.2 0.2
Sulfide, Total 9030M 882 mg/Kg 100 200
Carbon, Total Organic (TOC) ASTM D4129-82M 4.04 PERCENT 0.02 0.05
Antimony, Total 6020 0.12 mgIKg 0.03 0.05 N
Arsenic, Total 6020 8 mg/Kg 0.1 0.5
Barium, Total 6010B 41.6 mgIKg 0.1 1.1
Cadmium, Total 6020 0.25 mg/Kg 0.03 0.05
Calcium, Total 6010B 62800 mg/Kg 2.1 10.5
Chromium, Total 6020 11.6 mg/Kg 0.03 0.21 •
Copper, Total 6020 12 mg/Kg O.lt 0.21 .
Iron, Total 60lOB 16200 rng/Kg 2.1 4.2
Lead, Total 6020 8.05 mg/Kg 0.03 0.05
Manganese, Total 601 DB 217 mg/Kg I.l 1.1
Mercury, Total 7471 A 0.04 rng/Kg 0.01 0.02
Nickel, Total 6020 18.1 rng/Kg 0.11 0.21
Silver, Total 6020 0.095 mglKg 0.01 0.02
Zinc, Total 6020 45.7 mgIKg 0.11 0.53
alpha-BHC SOBIA NO, V ugIKg 0.2 1.5
beta-BHC S081A NO,U ugIKg 03 1.5
gamma-SHC (Lindane) S081A NO,U ugIKg 0.7 1.5
delta-BHC S081A ND,U ugIKg 0.6 1.5
Heptachlor 8OS1A NO,U ugIKg 0.2 1.5
Aldrin 80SIA NO,U uglKg 0.4 1.5
Heptachlor Epoxide BOSIA ND,U ugIKg 0.2 1.5
gannna-Chiordane 8081A ND,U ug/Kg 0.5 1.5
Endosulfan I 8081A ND,U ug/Kg 0.2 1.5
alpha-Chlordane BOSIA NO,U ugIK8 0.2 1.5
Dieldrin 8asIA ND,U ugIKg 0.5 1.5
4,4'.DOE 800iA NO, V ugIKg 0.4 1.5
Endrin SOSIA NO,U ug/Kg 0.3 1.5
Endosulfan II BOSIA NO,U ug/Kg 0.4 1.5
4,4'-000 S08IA NO,V ug/Kg 0.5 1.5
Endrin Aldehyde S081A NO, V ug/Kg 0.6 1.5
Endosulfan Sulfate S081A NO,V ug/Kg 0.3 1.5
4,4'-00T S081A NO,V ug/Kg 0.3 1.5
Endrin Ketone S081A NO,V ug/Kg 0.3 1.5
Methoxychlor BOBIA NO, V uglK8 1.5 1.5
Toxaphene 8081A NO,U ugIKg 9 73
Moclor 1016 8082 NO,U ugIKg 3 10
Aroclor 1221 8082 ND,U ugIKg 3 20
Aroc1or 1232 8082 NO,U uglKg 3 10
Aroclor 1242 8082 ND,U ugIKg 3 10
Aroclor 1248 8082 ND,U uglKg 3 10
Aroclor 1254 8082 ND,U ug/Kg 3 10
Aroclor 1260 8082 ND,U uglKg 3 10
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•
Analyte Method Result

1,3-Dichlorobenzene 8260B NO, V uglKg J 2.7
, 1,4.Dichlorobenzene 82608 ND,V ugtKg 2 2.7

1,2-Dichlorobenzene 82608 NO, V ugIKg I 2.7
Bis(2-cbloroethyl) Ether 8270C ND.U ugtKg 3.4 15
Phenol 8270C 32 ugtKg 4.1 44 J

• 2-Chlorophenol 8270C ND,V ugtKg 4.3 15
1,3-Dichlorobenzene 8270C ND,V ugtKg 3.7 15
l,4~Dichlorobenzene 8270C ND,V ugIKg 3.9 15

Il, I,2-Dichlorobenzene 8270C ND,V ugIKg 3.6 15
Benzyl Alcohol 8270C ND,U ug/Kg 4.5 15
Bis(2-chloroisopropyl) Ether 8270C ND,U ug/Kg 4.2 15

•• 2-Methylphenol 8270C ND,U .uglKg 3.5 15
Hexachloroethane 8270C ND,U ugIKg 3.4 15
N-Nilrosodi-nMpropylamine 8270e ND.U ugIKg 4.9 15
4-Methylphenol 8270C 5.8 ug/Kg 3.9 ]5 J.. Nitrobenzene 8270C NO,V ug/Kg 4.4 15
Isophorone 8270C NO,V ugIKg 5.2 15
2-Nitrophenol S270e ND,V ugIKg 3.7 15

• 2,4-Dimethylphenol 8270C NO, V ugIKg 27 73
Bis(2-cbloroetboxy)methane 8270C NO, V ugIKg 4.6 15
2,4-Dichlorophenol 8270C ND,V ug/Kg 4.6 15
Benzoic Acid 8270C 57 ug/Kg 29 290 J•• VLL·. 1,2,4-Trichlorobenzene 8270C ND,V ugIKg 3.9 15
Naphthalene g270C 6.7 ugIKg 2.2 15 J
4-Chloroaniline 8270C NO,V ugIKg 1.6 15

•• Hexachlorobutadiene 8270C ND,V ugIKg 4.5 15
4-Chloro-3.methylphenol 8270C NO, V ugtKg 4.5 15
2-Methylnaphthalene 8270C 12 ugtKg 4.4 15 J
Hexacblorocyclopentadiene 8270C NO,U ugtKg 8.1 73..
2,4,6-Tricblorophenol 8270C NO,U ugtKg 5.5 15
2,4,5-Tricblorophenol 8270C ND,U ugIKg 5.4 15
2-Chloronaphthalene 8270C ND,U ugIKg 4.2 15

.~ 2-Nitroaniline 8270C ND,U ugIKg 3.6 29
Acenaphthylene g270C ND,U ug/Kg 2.4 15
Dimethyl Phthalate 8270C ND,U ug/Kg 3.' 15

.~
2,6-Dinitrotoluene 8270C ND,U ugIKg 3.7 15
Acenapbthene 8270C ND,U ug/Kg 3.' 15
3·Nitroaniline g270C ND,U ugIKg 5.1 29
2,4-Dinitrophenol 8270C ND,U ug/Kg 24 290.. Dibenzofuran g270C ND.U ugIKg 4.7 15
4-Nitrophenol 8270C ND,U ug/Kg 3.4 I SO
2,4-Dinitrotoluene 8270C ND,U ugIKg 3.6 15
Fluorene 8270e ND,U ug/Kg 3.5 IS
4-Chlorophenyl Phenyl Ether 8270e ND,U ug/Kg 3.8 15

Oiethyl Phthalate 8270C ND,U ug/Kg 4.S IS
4·Nitroaniline 8270e ND.U ugIKg 4.7 29- 4,6-Dinitro-2-methylphenol 8270C NO,U ugIKg 5 ISO
N-Nilrosodiphenylamine 8270C NO,V ugIKg 3.6 15
4.Bromophenyl Phenyl Ether 8270C NO, V ug/Kg 3.4 15- Hexachlorobenzene 8270C NO,V ugIKg 4.9 15
Pentachlorophenol (PCP) 8270C NO,V ugIKg 3.8 73
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Analyte Glad UnitS
Phenanthrene 8270C 15 uglKg
Anthracene 8270C ND,U uglKg
Di-n-bulyl Phthalate 8270C ND,U ugIKg
Fluoranthene 8270C ND,V ugIKg
Pyre., 8270C 7.8 ugIKg J
Butyl Benzyl Phthalate 8270C ND,U ugIKg
3,J'-Dichlorobenzidine 8270C ND,U ugIKg
Benz(a)anthracene 8270C 2.1 ugIKg J
CbI)'sene 8270C 7.• uglKg J
Bis(2-ethylhexyl) Phthalate 8270C ND,V ugIKg
Di-n-octyl Phthalate 8270C •ND,V ugIKg
Benzo(b)f1uoranthene 8270C 4 ugIKg J ~

Benzo(k)l1uoranthene 8270C NO,U uglKg
Benzo(a)pyrene 8270C NO,U uglKg
Indeno(l,2,3-cd)pyrene 8270C NO,U ugIKg
Oibenz(a,h)anthracene 8270C NO, V ugIKg
Benzo(g,b,i)perylene 8270C 4 ugIKg J
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Ana "0 Result Units

Solids, Total 160.3M 79.7 PERCENT

• Solids, Total Volatile 160.4M 1.27 PERCENT
Ammonia as Nitrogen PlwnbNH3S1 0.7 mglKg 0.2 0.2

Sulfide, Total 9030M 51.6 mgIKg 5.0 10.0

Carbon, Total Organic (TOC) ASTM D4129-82M 0.8 PERCENT 0.02 0.05
• Antimony, Total 6020 0.1 mgIKg 0.03 0.05 N

Arsenic, Total 6020 5.1 mgIKg 0.1 0.5

Barium, Total 6010B 29.5 mgIKg 0.1 1.1
• Cadmium, Total 6020 0.11 mglKg 0.03 0.05

Calcium, Total 6010B 25100 mgIKg 2.1 10.5

Chromium, Talal 6020 8.51 mgIKg 0.03 0.21

• Copper, Total 6020 6.29 mgIKg 0.11 0.21

Iron, Total 6010B 11300 mgIKg 2.1 4.2

Lead. Total _6020 6.03 mgIKg 0.03 0.05
Manganese, Total 60108 142 mgIKg 1.1 1.1

• Mercury, Total 7471A 0.01 mgIKg 0.01 0.02 B
Nickel, Total 6020 12.4 mgIKg 0.11 0.21

Silver. Total 6020 0.033 mgIKg 0.01 0.02

• Zinc, Total 6020 34.9 mgIKg 0.11 0.52

a1pha-BHe 800lA 0.3 uglKg 0.2 1.3 J
beta-BHC 808IA ND,U uglKg 0.2 1.3
gamma-BHe (Lindane) 800iA ND,U uglKg 0.4 1.3
delta-OHC 8081A ND,U uglKg 0.5 1.3
Heptachlor 8081A ND,U uglKg 0.2 1.3
Aldrin 8081A ND,U uglKg 0.3 1.3

• Heptacblor Epoxide 800iA ND,U uglKg 0.2 1.3
gannna-Chlordane 8081A ND,U uglKg 0.2 1.3
Endosulfan I 800lA ND,U uglKg 0.2 1.3

alpha-Chlordane 8oo1A ND,U uglKg 0.2 1.3•
Dieldrin 808IA ND,U uglKg 0.4 1.3

4,4'-DDE 808IA ND,U uglKg 0.4 1.3
Endrin 808IA ND,U uglKg 0.2 1.3

• Endosulfan II 800lA ND,U ugIKg 0.3 1.3
4,4'-DDD 8081A 0.3 uglKg 0.2 1.3 1
Endrin Aldehyde 800lA ND,U ugIKg 0.5 1.3
Endosulfan Sulfate 8081A ND,U uglKg 0.3 1.3
4,4'~DDT 800lA ND,U ugIKg 0.3 1.3
Endrin Ketone 8081A ND,U ugIKg 0.2 1.3
Methoxychlor 800lA ND,U ugIKg 0.3 1.3..
Toxaphene 808IA ND,U ugIKg 8 63

Moc1or 1016 8082 ND,U ugIKg 3 10

Moc1or 1221 8082 ND,U ugIKg 3 20

Moc1ar 1232 8082 ND,U ugIKg 3 10

Moc1or 1242 8082 ND,U ugIKg 3 10

Moc1or 1248 8082 ND,U ugIKg 3 10

Aroclar 1254 8082 ND,U uglKg 3 10
Modor 1260 8082 ND,U ugIKg 3 10



Analyte Method Result Units

11,3-Dichlorobenzene 8260B ND,U ugIKg 0.9 2.4
1,4-Dichlorobenzene 8260B ND,U ugIKg I 2.4 •
1,2-Dichlorobenzene 8260B ND,U ugIKg 0.9 2.4
Bis(2-chloroethyl) Ether 8270C ND,V ugIKg 2.9 13
Phenol 8270C 24 ugIKg 3.5 38 J
2-Chlorophenol 8270C ND,U uglKg 3.7 13
1,3-Dichlorobenzene 8270C ND,U uglKg 3.6 13
IA-Dichlorobenzene 8270C ND,U uglKg 3.4 13
1,2-Dichlorobenzene 8270C ND,U ugIKg 3.5 13
Benzyl Alcohol 8270C ND,V ugIKg 3.5 13
Bis(2-chloroisopropyl) Ether 8270C NO, V ugIKg 3.6 13
2-Methylphenol 8270C NO, V ugIKg 3 13
Hexachloroethane 8270C NO, V ugIKg 2.9 13
N-Nitrosodi-n-propylamine 8270C NO, V ugIKg 4.2 13 ,
4-Methylphenol 8270C NO,V ugIKg 3.4 13
Nitrobenzene 8270C NO,V ugIKg 4.2 13
lsophorone 8270C NO,V uglKg 4.5 13
2.Nitrophenol 8270C ND,V ugIKg 3.6 13
2,4-Dimethylphenol 8270C NO,V uglKg 19 63
Bis(2-chloroethoxy)methane 8270C NO, V uglKg 3.• 13
2,4·Dichlorophenol 8270C NO, V uglKg 4 13
Benzoic Acid 8270C 45 ug/Kg 21 250 J • VLL,
1,2,4-Trichlorobenzene 8270C NO,U ugIKg 3.3 13
Naphthalene 8270C ND,U ugIKg 2.3 13
4-Chloroaniline 8270C NO,V ugIKg I.g 13
Hexacblorobutadiene 8270C ND,V ugIKg 3.5 13
4-Chloro-3-methylphenol 8270C NO,V ugIKg 3.5 13
2-Methylnaphthalene 8270C NO,U ugIKg 3.8 13
Hexachlorocydopentadiene 8270C NO,V ugIKg 7.4 63
2,4,6-Trichlorophenol 8270C NO,V ugIKg 4.7 13
2,4,5-Trichlorophenol 8270C NO,V uglKg 4.6 13
2-Chloronaphthalene 8270C ND,V ugIKg 3.6 13
2-Nitroaniline 8270C NO,V ugIKg 2.7 25
Acenaphthylene 8270C NO,U ugIKg 2.5 13
Dimethyl Phthalate 8270C NO,U ugIKg 3.7 13
2,6-Dinitrotoluene 8270C NO,U ugIKg 2.8 13
Acenaphthene 8270C ND, U ugIKg 3.7 13
3-Nitroaniline 8270C ND,V ugIKg 4 25
2,4-Dirritrophenol 8270C NO,U ugIKg 21 250
Dibenzofuran 8270C NO,U uglKg 3.6 13
4-Nitropbenol 8270C NO,U ugIKg 2.• 130
2,4-0initrotoluene 8270C NO,V ugIKg 3.5 13
Fluorene 8270C NO, V ugIKg 3.4 13
4-Chlorophenyl Phenyl Ether 8270C ND,V uglKg 3.7 13
Oiethyl Phthalate 8270C ND,V ugIKg 4.3 13
4-Nitroaniline 8270C NO,U uglKg 4.5 25
4,6-Dinitro-2-metbylphenol 8270C NO,U uglKg 3.9 130
N-Nitrosodiphenylamine 8270C NO,U ugIKg 3.5 13
4-Bromopbenyl Phenyl Ether 8270C ND,U ugIKg 2.9 13
Hexachlorobenzene 8270C ND,U ugIKg 3.g 13
Pentachlorophenol (PCP) 8270C ND,V ugIKg 3.3 63
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Method Result Units MOL MRL
Phenanthrene 8270C 4.1 ugIKg 3 13
Anthracene 8270C ND,V ugIKg 2.9 13
Di-n-butyl Phthalate 8270C NO,V ugIKg 3.7 13
Fluoranthene 8270C NO,V ugIKg 3.5 13
Pyrene 8270C NO,V ugIKg 3.7 13
Butyl Benzyl Phthalate 8270C NO,V ugIKg 2.2 13
3,3'-Oichlorobenzidine 8270C NO,V ugIKg 5.7 130
Benz(a)anthracene 8270C NO,V ugIKg l.8 13
Chrysene 8210C 2.1 ugIKg 1A 13 J
Bis(2-ethylhexyl) Phthalate 8270C ND,V ugIKg 200 250
Di-n-octyl Phthalate 8270C NO,V ugIKg 2.5 13
Benzo(b)f1uoranthene 8270C NO,V ugIKg 1.2 13
Benzo(k)fluoranthene 8210C NO,V ugIKg 2 13
Benzo(a)pyrene 8270C NO,V ugIKg 1.2 13
Indeno(l,2,3-cd)pyrene 8270C NO, V ugIKg 0.64 13
Oibenz(a,b)anthracene 8270C ND,U ugIKg 1.1 13
Benzo(g,h,i)perylerie 8270C NO,U ugiKg 1.3 13
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Analyte Method Result Un
Solids, Total 160.3M 75.8 PERCENT
Solids, Total Volatile 160.4M 334 PERCENT
Ammonia as Nitrogen PlwnbNHJSI 2.4 mgIKg 0.2 0.2

Sulfide. Total 9030M 68 mgIKg 5.0 10.0
Carbon, Total Organic (TOC) ASTM D4129--82M 3.01 PERCENT 0.02 0.05
Antimony. Total 6020 0.1 mgIKg 0.03 0.06 N
Arsenic, Total 6020 4.6 mgIKg 0.1 0.6
Barium, Total 60108 38.2 mgIKg 0.1 1.1
Cadmiwn, Total 6020 0.34 mg/Kg 0.03 0.06
Calcium, Total 60108 64300 mgIKg 2.2 ]]

Chromium. Total 6020 13 mgIKg 0.03 0.22 •
Copper. TotaJ 6020 12.4 mgIKg 0.1 I 0.22 •
Iron, Total GOlOB 16500 mgIKg 2.2 4.4
Lead, Total 6020 7.82 mgIKg 0.03 0.06
Manganese, Total 6OlOB 256 mgIKg 1.1 1.1
Mercury, Total 7411A 0.04 mgIKg 0.01 0.02
Nickel, Total 6020 20.7 mgIKg 0.1 I 0.22
Silver, Total 6020 0.099 mgIKg 0.01 0.02
Zinc, Total 6020 57.8 mgIKg OJ I 0.55
alpha-BHC 8081A NO,V ugIKg 0.2 1.3
beta-BHC 8081A NO,U ugIKg 0.2 1.3
gamma-BHC (Lindane) 8081A NO,U ugIKg 0.5 1.3
delta-BHC S081A NO,U uglKg 0.5 1.3
Heptachlor 8081A NO,U ugIKg 0.2 1.3
Aldrin S081A NO,U ugIKg 0.4 1.3
Heptachlor Epoxide 8081A NO.U ugIKg 0.2 1.3
gannna-Chlordane 8081A ND,U ugIKg 0.2 1.3
Endosulfan I 8081A ND,U uglKg 0.2 1.3
alpha-Chlordane 8081A NO,U ug/Kg 0.2 1.3
Oieldrin 8081A NO,U ugIKg 0.5 1.3
4,4'-00E 808IA NO,U ugIKg 0.4 1.3
Endrin 80S1A NO, V ugIKg 0.2 1.3
Endosulfan ]I 8081A NO,U ugIKg 0.3 1.3
4,4'·DOO 80SIA NO,U ugIKg O.g 1.3
Endrin Aldehyde SOSIA NO,U ugIKg 0.5 1.3
Endosulfan Sulfate SOSlA NO,U ugIKg 0.3 1.3
4,4'-00T 80S1A ND,U ugIKg 0.3 1.3
EnOOn Ketone SOSIA NO,U uglKg 0.3 1.3
Methoxychlor 8081A NO,U ugIKg 0.6 1.3
Toxaphene S08IA NO,U ugIKg 8 66
Aroclor 1016 8082 NO,U ugIKg 3 10
Aroclor 1221 8082 NO,U ugIKg 3 20
Aroclor 1232 8082 NO,U ugIKg 3 10
Aroclor 1242 S082 ND,U ugIKg 3 10
Aroclor 1248 8082 ND,U uglKg 3 10
Aroclor 1254 8082 NO.U ug/Kg 3 10
Aroclor 1260 8082 NO,U uglKg 3 10
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Analyte Method Result Units
1,3-Dichlorobenzene 8260B ND,V ug/Kg
1,4-Dichlorobenzene 8260B ND,V ug/Kg 1 2.5
1,2-0ichlorobenzene 8260B ND,V ugIKg 0.9 2.5
Bis(2-chloroethyl) Ether 8270C ND,V ug/Kg 3.5 13
Pbenol 8270C 34 ug/Kg 4.1 40 J
2-Chloropbenol 8270C NO,V ug/Kg 3.9 13
1,3-Dichlorobenzene 8270C ND,V ug/Kg 3.3 13
1,4-Dichlorobenzene 8270C NO,V ug/Kg 3.1 13
1,2-Dichlorobenzene 8270C NO!V ug/Kg 3.2 13
Benzyl Alcohol 8270C NO,V ug/Kg 4.1 13
Bis(2-chloroisopropyl) Ether 8270C ND,V ug/Kg 4.2 13
2-Methylpheno! 8270C ND,V ug/Kg 3.6 13
Hexachloroethane 8270C NO,V ug/Kg 3.5 13
N-Nitrosodi-n-propylarnine 8270C ND,V ug/Kg 4.4 13
4-Methylphenol 8270C 5.1 ug/Kg 3.1 13 J
Nitrobenzene 8270C NO,V ug/Kg 4.4 13
lsophorone 8270C ND,V ug/Kg 4.7 13
2-Nitrophenol 8270C ND,V ug/Kg 3.3 13
2,4-Dimethylphenol 8270e NO,V ug/Kg 20 66
Bis(2-chloroethoxy)methane 8270C ND,V ug/Kg 4.1 13
2,4-Dichlorophenol 8270C ND,V ug/Kg 3.7 13
Benzoic Acid 8270e 37 ug/Kg 22 260 J,' VLL
1,2,4-Trichlorobenzene 827Qe NO, V ug/Kg 3.5 13
Naphthalene 8270C 4.9 ug/Kg 2.4 13 J
4-Chloroaniline 8270e NO, V ug/Kg 1.9 13
Hexachlorobutadiene 8270C ND,V uglKg 4.1 13
4-Chloro-3-methylphenol 8270C ND,V ug/Kg 4.1 13
2-MethylnaphthaJene 8270e 9.9 ug/Kg 4.4 13 J
Hexachlorocyclopentadiene 8270C ND,V ug/Kg 7.3 66
2,4,6-Trichlorophenol 8270e ND,V ug/Kg 4.9 13
2,4,5-Trichlorophenol 8270C ND,V ug/Kg 5.3 13
2-Chloronaphthalene 8270C ND,V ug/Kg 3.8 13
2-Nitroaniline 827QC ND,V ug/Kg 3.3 26
Acenaphthylene 8270e ND,V ug/Kg 2.6 13
Dimethyl Phthalate 827QC ND,V ug/Kg 3.4 13
2,6-Dinitrotoluene 8270e NO,V ug/Kg 3.4 13
Acenapbthene 827QC ND,V ug/Kg 3.9 13
3-Nitroaniline 8270e NO,V ug/Kg 4.2 26
2,4-Dinitrophenol 8270C NO,U ug/Kg 22 260
Dibenzofuran 8270e NO,U ug/Kg 3.8 13
4-Nitrophenol 8270C NO,U ug/Kg 3.5 130
2,4-Dinitrotoluene 8270C ND,U ug/Kg 3.2 13
Fluorene 8270e NO,V ug/Kg 3.6 13
4-Chlorophenyl Phenyl Ether 8270C NO,U ug/Kg 3.4 13
Diethyl Phthalate 8270e ND,V ug/Kg 4 13
4-Nitroaniline 8270C NO,U ug/Kg 4.7 26
4 ,6-Dinitro-2-methylphenol 8270C ND,V ug/Kg 4.1 130
N-Nitrosodiphenylamine 8270e NO,V ug/Kg 3.7 13
4-Bromophenyl Pbenyl Ether 8270C NO,V ug/Kg 3.5 13
Hexachlorobenzene 8270C ND,V ug/Kg 4 13
Pentachlorophenol (PCP) 8270C NO,V ug/Kg 3 66
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alyle Method Resu t Units
Phenanthrene 8270C

"
ugIKg

Anthracene 8270C NO,U ugIKg
Di-n~butylPhthalate 8270C ND,U ugIKg
F1uoranthene 8270C ND,U ugIKg
Pyre", 8270C 5 ugIKg J
Butyl Benzyl Phthalate 8270C ND,V ugIKg
3,3'-Dichlorobenzidine 8270C ND,V uglKg
Benz(a)anthracene 8270C 3.1 uglKg J
Chrysene 8270C 6.5 uglKg J
Bis(2-ethylhexyl) Phthalate 8270C NO,V ugIKg
Di-n-oetyl Phthalate 8270C ND,V uglKg
Benzo(b)fluoranthene 8270C 3 ugIKg J
Benzo(k)f1uoranlhene 8270C ND,U ugIKg
Benzo(a)pyrene 8270C 1.5 ugIKg J

Indeno( I,2,3--cd)pyrene 8270C ND,V ugIKg
Dibenz(a,h)anthracene 8270C NO,V ug/Kg
Benzo(g,h,i)perylene 8270C 3.1 ugIKg J
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r VahdatorMOL MRL QuaUnitsMethodAnalyte

.. -. --;: - ---~-- .-
, .

Solids, Total
Solids. Total Volatile
Ammonia as Nitrogen

Sulfide, Total
Carbon, Total Organic (Tog
Antimony, Total
Arsenic, Total
Barium, Total
Cadmiwn, Total
Calcium, Total
Chromium, Total
Copper, Total
[ron, Total
Lead, Total
Manganese, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc., Total
alpha-BHC
bela-BHC
gamma.BHC (Lindane)
delta-BHC
Heptachlor
Aldrin
Heptachlor Epoxide
gamma-Chlordane
Endosulfan I
alpha-Chlordane
Oieldrin
4,4'-00E
Endrin
Endosulfan II
4,4'.000
Endrin Aldehyde
Endosulfan Sulfate
4,4'-DOT
Endrin Ketone
Methoxychlor
Toxaphene
Aroclor 1016
Aroc1or 1221
Aroclor 1232
Aroc1or 1242
Aroc1or 1248
Aroclor 1254
Aroclor 1260

I603M
16O.4M

Plumb NH3S1

9030M
ASTM 04129-82M

6020
6020

60108
6020

6010B
6020
6020

60108
6020

60108
7471A
6020
6020
6020

SOSIA
SOSIA
80SIA
80SIA
SOSIA
80SIA
S081A
808lA
808IA
808IA
8081A
SOBIA
808IA
S08IA
808IA
SOSIA

.808IA
S08IA
808IA
808IA
808IA
8082
8082
8082
8082
8082
8082
8082

71.3
3.56

3.3
32.
3.67
0.17
6.8
58.5
0.31

73200
12.9
15.1

16400
9.29
183
0.05
19.2

0.105
55.8
0.5

NO,V
NO,V
NO,V
NO, V
NO, V
NO, V

0.4
NO,V
NO, V
NO,V
NO, V
NO, V
NO, V
NO, V
NO,V
NO, V
NO,V
NO, V
NO,U
NO,V
ND,V
ND,V
ND,V
ND,V
NO, V
ND,V
ND,V

PERCENT
PERCENT

mglKg

mglKg
PERCENT

mgIKg
mglKg
mglKg
mgIKg
mgIKg
mglKg
mgIKg
mgIKg
mgIKg
mgIKg
mgIKg
mglKg
mgIKg
mgiKg
ugIKg
uglKg
ugIKg
uglKg
ugIKg
ugIKg
ugIKg
ugIKg
ugIKg
ugIKg
ugIKg
ugIKg
ugIKg
ugIKg
ugIKg
ugIKg
ugIKg
ugIKg
ugIKg
ugIKg
ugIKg

0.2 0.2
10.0 20.0
0.02 0.05
0.03 0.06 N
0.1 0.6
0.1 1.2

0.03 0.06
2.3 11.7
0.04 0.23
0.12 0.23
2.3 4.7

0.03 0.06
1.2 1.2

0.01 0.02
0.12 0.23
0.01 0.02
0.12 0.58
0.2 1.4 J
0.3 1.4
0.4 1.4
0.6 1.4
0.2 1.4
0.4 1.4
0.2 1.4
0.3 1.4 J
0.2 1.4
0.2 1.4
0.5 1.4
0.4 1.4
0.2 1.4
0.4 1.4
0.8 1.4
0.5 1.4
0.3 1.4
0.3 1.4
0.3 1.4
I 1.4
8 70
3 10
3 20
3 10
3 10
3 10
3 10
3 10
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Analyle Method Units MOL MRL
~

1,3-Dichlorobenzene 82608 ND,V ugIKg 1 2.6
1,4-Dichlorobenzene 8260B NO,V ugIKg 2 2.6
1)-Dichlorobenzene 82608 ND,U ugIKg 1 2.6
Bis(2-chloroethyl) Ether 8270C ND,V ugIKg 3.7 14
Phenol 8270e 35 ugIKg 3.9 42 J
2-Chloropbenol 8270e ND,U ugIKg 4.1 14
J,3-Dichlorobenzene 8270C ND,U uglKg 3.5 14
1,4-Dichlorobenzene 8270C ND,V ugIKg 3.3 14
I,2-Dichlorobenzene 8270C ND,V ugIKg 3.4 14
Benzyl Alcohol 8270C ND,V ugIKg 3.9 14
Bis(2-chloroisopropyl) Ether 8270C NO,V ugIKg 4 14
2-Methylphenol 8270C NO,U uglKg 3.g 14
Hexachloroethane 8270C ND,V ugIKg 3.7 14
N-Nitrosodi-n-propylamine 8270C NO,V ugIKg 5.1 14
4-Methylphenol 8270C 9.2 ugIKg 3.3 14 J
Nitrobenzene 8270e ND,V ugIKg 4.2 14
Isophorone B270e ND,U ugIKg 4.5 14
2-Nitrophenol S270e ND,U ugIKg 4 14
2,4-Dimethylphenol 8270e ND,U ugIKg 26 70
Bis(2-chloroelhoxy)methane .,70C ND,U ugIKg 4.8 14
2,4·Dichlorophenol 8270C ND,U uglKg 4.4 14
Benzoic Acid 8270C 37 ugIKg 28 280 J • VLL,
1,2,4-Trichlorobenzene g270C NO,V ugIKg 3.7 14
Naphthalene 8270C 4.8 ugIKg 2.1 14 J
4-Chloroaniline 8270C ND,V ugIKg 2 14
Hexachlorobutadiene 8270C NO,V ug/Kg 3.9 14
4-Chloro-3-methylphenol 8270C NO,V ugIKg 3.9 14
2~Methylnaphtbalene 8270C 8.3 ugIKg 4.2 14 J
Hexachlorocyc1opentadi ene 8270C NO,V ugIKg 8.2 70
2,4,6-Trichl orophenoI 8270C NO, V ugIKg 5.7 14
2,4,5-Trichlorophenol 8270e NO,U ugIKg 5.6 14
2-Chloronaphthalene 8270C NO, V ugIKg 4 14
2-Nitroaniline 8270C NO,V ugIKg 3.5 28
Acenaphthylene 8270C ND,U ugIKg 2.3 14
Dimethyl Phthalate 8270C NO,V ugIKg 4.1 14
2,6-Dinitrotoluene 8270C ND,V ugIKg. 3.1 14
Acenaphtbene 8270C ND,V ugIKg 4.1 14
3-Nitroaniline 8270C NO,V ugIKg 4.9 28
2,4-0initropbenol 8270C ND,V ugIKg 23 280
Dibenzofuran 8270C NO,V ugIKg 4.5 14
4-Nitrophenol 8270C NO,V ugIKg 3.7 140
2,4-0initrotoluene 8270C NO,V ugIKg 3.4 14
Fluorene 8270C NO,V ugIKg 3.3 14
4-Chlorophenyl Phenyl Ether 8270e NO,V ugIKg 4.1 14
Oiethyl Phthalate 8270C NO,V ugIKg 4.7 14
4-Nitroaniline 8270C ND,V ugIKg 4.5 28
4,6-Dinitro-2-metbylpbenol 8270C NO,V ugIKg 4.8 140
N-Nitrosodiphenylamine 8270C ND,V ugiKg 3.9 14
4-Bro~henyIPhenyl Ether 8270C NO,U ugIKg 3.2 14
Hexacblorobenzene 8270C ND,V ugIKg 4.7 14
Pentachlorophenol (PCP) 8270C NO,V uglKg 3.2 70
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Analyte Method Units
Phenanthrene 8270C 11 ugIKg
Anthracene 8270C ND,U ugfKg
Di-n-butyl Phthalate 8270C ND,U ugIKg
Fluoranthene 8270C ND,U ugIKg
Pyrene 8270C 5 ugIKg J

Butyl Benzyl Phthalate 8270C NO,U ugfKg
3,3'-Di{..hlorobenzidine 8270C NO,U ugIKg
Benz(a)anthracene 8270C 2.4 ugfKg J

Chrysene 8270C 7.2 ugIKg J
Bis(2-ethylhexyl) Phthalate 8270C ND,U ugIKg
Di-n-octyl Phthalate 8270C NO,U ugIKg
~nzo(b)fluor.nrthene 8270C 3.2 ugIKg J
Benzo(k)fluoranthene 8270C ND,U ugIKg
Benzo(a)pyrene 8270C 3.8 ugIKg J
Indeno(I,2,3-cd)pyrene 8270C NO,U ugIKg
Dibenz(a,h)anthracene 8270C 2.3 ugIKg J
Benzo(g,h,i)perylene 8270C 2.9 ugIKg J
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AppendixG
Comparison Chans of Metals and

Fine-Grained Panicle Size



2001 Liberty Development Sediment Quality Samples
Antimony (Sb) Summary
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2001 Liberty Development Sediment Quality Samples
Arsenic (As) Summary
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2001 Liberty Development Sediment Quality Samples
Barium (Ba) Summary
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2001 Liberty Development Sediment Quality Samples
Cadmium (Cd) Summary
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2001 Liberty Development Sediment Quality Samples
Calcium (Ca) Summary

20

18

16

14

6

4

2

o
o 20000 40000 80000 80000

No Regulatory
5a"eening Level

100000

• •
~ ••

• •• •

•
•• -••• , • •

• • •• ~ •I. • • •• •
• •

100000

90000

90000

70000

~ 60000

I
~

50000

i
u 40000

90000

20000

10000

o
o 10

C*kIm (mg.'KIl)

C.lcium (Ca) vs Percent Fines

40 '" OJ
P..-e-nt FInft (SIlt + Clay)

G·5

70 OJ 90 100



2001 Liberty Development Sediment Quality Samples
Chromium (Cr) Summary
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2001 Liberty Development Sediment Quality Samples
Copper (Cu) Summary
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2001 Liberty Development Sediment Quality Samples
Iron (Fe) Summary
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2001 Liberty Development Sediment Quality Samples
Lead (Pb) Summary
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2001 Liberty Development Sediment Quality Samples
Manganese (Mn) Summary
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2001 Liberty Development Sediment Quality Samples
Mercury (Hg) Summary
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2001 Liberty Development Sediment Quality Samples
Nickel (Ni) Summary
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2001 Liberty Development Sediment Quality Samples
Sliver lAg) Summary
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2001 liberty Development Sediment Quality Samples
Zinc (Zn) Summary
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