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REPORT OF FINDINGS AND RECOMMENDATIONS
ADDITIONAL SUBSURFACE EXPLORATION AND
ENGINEERING AT HOT SPOT Ul

PACCAR RENTON SITE

RENTON, WASHINGTON

INTRODUCTION

This report presents the findings and recommendations resulting from the
additional soil boring, well installation, and excavation work at Hot Spot
Ul at the above referenced site. This work was conducted as a
continuation of the Phase IV cleanup, in accordance with the work plan for
U1l (Hart Crowser, 1993a and 1993b).

The Phase IV hot spot excavation at grid location U1, south of Building
17, encountered petroleum hydrocarbon contamination in the soil. This
contamination appeared to be present at the western extent of the
excavation completed in October 1992. Because of the proximity of this
hot spot to Garden Avenue North and associated underground utilities,
PACCAR chose to assess the vertical and lateral extent of contamination in
a phased approach.

Complete documentation of the Phase IV U1 hot spot excavation will be
provided in the Phase IV Construction Documentation Report.

- The remainder of this report is organized as follows:

Executive Summary

Scope of Work

Ul Area Background

Subsurface Conditions

e Extent and Type of Soil Contamination

e Extent and Type of Groundwater Contamination
» Potential Remedial Alternatives

Scope and Assumptions of Remediation

Cutoff Wall Construction Will Facilitate Remediation
Four Remediation Schemes Considered

In Situ Bioremediation

Excavation

- On-site Bioremediation

= Off-site Disposal

- Thermal Treatment
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- » Estimated Costs for Remediation
: e In Situ Bioremediation
¢ Excavation with On-Site Biotreatment
s Excavation with Off-Site Disposal
e Excavation with Thermal Treatment
» Recommendations
- » Limitations

" EXECUTIVE SUMMARY

As part of the Remedial Investigation conducted at the PACCAR Renton
site, several soil borings and monitoring wells were installed along Garden
Avenue North between North 4th Street and North 6th Street during 1986
and 1989. Soil boring and well installation logs were presented in the
Remedial Investigation Report (Hart Crowser, 1989).

During the most recent testing of Garden Avenue between North 4th Street
; and North 5th Street, TPH (diesel) was detected in soil samples from
i several borings and monitoring wells. The TPH (diesel) at the U1 hot spot
area along Garden Avenue North appears to be bounded to the northwest
by soil borings U1B11, U1B13, U1B1S, and U1W3, and to the south by
U1lW, U1B3, and U1B7. The concentrations of detected TPH are not
correlated with a specific geologic unit.

TPH (oil) was only detected in soil samples from five borings—U1W,
U1B10, U1BI1, UIBFI, and U1BF3. In borings U1B10, U1BF1, and
U1BF3, the oil appears to be confined to a slightly sandy clayey silt layer.
However, in U1W and U1B11, the oil is confined to distinct sand layers.

TPH (diesel) was detected in the groundwater samples from UIN, UIS,
U1W2, and UIW3. TPH was not detected in groundwater samples from
U1W. The highest concentration of TPH (50 mg/L) was detected in the
groundwater sample from well U1W?2, located on the west side of Garden
Avenue North.

: The two lowest cost remediation options are in situ bioremediation and
excavation with on-site bioremediation. The rough estimated costs for in
situ bioremediation are less than excavation and on-site bioremediation.
However, in situ bioremediation is the less certain approach.
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SCOPE OF WORK

This report presents the results of our most recent work for the Ul area
including completion of 18 borings and five monitoring wells and the
associated soil and groundwater analytical results for total petroleum
hydrocarbons. The objective of this work was to further characterize the
extent of petroleum-affected soils and to assess, the feasibility of various
remediation alternatives. This work was accomplished in general
accordance with our proposal dated May 10, 1993, and as authorized by
your purchase order dated May 12, 1993. We also utilize other
information in this report that resulted from other Ul activities; namely,
previous explorations and excavation, and associated sampling and
analysis.

Ul AREA BACKGROUND

The Ul area was designated a hot spot in the Feasibility Study as a result
of the Remedial Investigation. Historical site use in this area consisted of
several underground diesel fuel storage tanks and distribution lines into
Building 17 (Foundry Building). As part of the interim actions taken by
PACCAR, approximately 890 cubic yards of petroleum-affected soil were
removed in 1990,

In November 1992, after initial Cleanup Action Plan (CAP) hot spot
excavations were completed, two soil borings, designated U1N and U1S,
were advanced and completed as groundwater monitoring wells just east of
Garden Avenue North. Results of this initial subsurface exploration
indicated petroleum hydrocarbon contamination in the soil and
groundwater, and floating product in groundwater monitoring well UIN.
Because the presence of buried utilities, the public sidewalk, and Garden
Avenue North complicated any further excavation of the western wall of
U1, PACCAR chose to continue the assessment of the vertical and lateral
extent of petroleum hydrocarbon contamination north and west of the limits
of the Ul excavation prior to conducting additional excavation.

In January 1993, three soil borings, designated U1B1, U1B2, and U1B3,
were advanced and a fourth boring, UlW, was completed as a groundwater
monitoring well in Garden Avenue North. Results from these subsurface
explorations indicated petroleum hydrocarbon contamination in the soil
continued approximately 10 feet west and 40 feet north of the previously
excavated area; but, potentially had not contaminated the groundwater, as
TPH was not detected in the groundwater sample collected from the west
side of Garden Avenue North.
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In February and March 1993, PACCAR initiated additional excavation of
TPH-affected soil from the Ul hot spot area east of Garden Avenue North
on the PACCAR property. During excavation adjacent to the Building 17
(Foundry Building), we observed seepage of petroleum product from
beneath the building. Excavations were lined with a 40-ml textured HDPE
liner or two layers of Griffloyn liner, then backfilled with control density
fill (CDF) to avoid migration of the TPH contamination back into the
recently backfilled areas. Analytical results indicated TPH concentrations
in most samples taken from the west wall of the excavation, which is
immediately adjacent to Garden Avenue North. PACCAR suspended
additional excavation to the north in March 1993 pending further
exploration of the vertical and lateral extent of TPH contamination in
Garden Avenue North.

In April 1993, PACCAR initiated limited excavation of TPH-affected soils
located in the easternmost lane of Garden Avenue North to remove the
localized TPH soil contamination in this area. Excavation proceeded to a
depth of 8 to 12 feet. The excavation was conducted a minimum of 2 feet
east of the natural gas pipeline and 2 feet on either side of the water main.
A 24-inch storm sewer at a depth of about 7 feet was also encountered in
the excavation. Analytical results indicated TPH concentrations in most
samples taken from the west wall and north wall of the excavation.

In May and June 1993, fifteen soil borings (U1B4 through U1B13, U1B13,
and U1BF1 through U1BF4) were advanced and two monitoring wells
(U1W2 and UIW3) were completed in the U1 hot spot area extending from
south of Building 17 into Garden Avenue North and north approximately
200 feet. Analytical results indicated TPH (diesel) concentrations in most
soil borings and both monitoring wells. The northern and southern bounds
of the TPH contamination were estimated based on this exploration
program.

SUBSURFACE CONDITIONS
Extent and Type of Soil Contamination

A total of 18 borings and 5 groundwater monitoring wells have been
completed at the Ul area. Figure 1 shows the location of the borings and
monitoring wells installed at U1 as well as the cross section locations.
Figures 2 through 6 show the TPH concentration contours in mg/kg at
various depths below ground surface estimated using the TPH data from
the soil samples collected at the Ul area. Figures 7 through 11 show the
geologic cross sections of the Ul area. Appendix A provides the sampling
procedures followed for this work, and the boring and monitoring well
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installation logs. Appendix B provides the laboratory analytical reports for
this work. All soil samples were analyzed for total petroleum
hydrocarbons (TPH) by Method 8015-Modified in accordance with the
analytical procedures used for other PACCAR Renton site cleanup work.
Tables 1 through 3 present the analytical results for the soil samples.

The results of these explorations and excavations indicate that in general
the extent of TPH in soil is limited to a depth of 17 feet below the ground
surface. As shown on Figures 2 through 6, the majority of the petroleum-
affected soils exist at depths of less than 13 feet,

The areal extent of the petroleum-affected soils extends west of and below
the southern portion of Building 17 to the west edge of Garden Avenue
North, and approximately 200 feet north along Garden Avenue North.

The north-south extent of the petroleum-affected soils is bounded by
borings U1B10, U1B11, U1B13, and U1B15 to the north (with relatively
low concentrations within about 7 feet of the ground surface) and wells
U1W and U1S and boring U1B3 to the south. Note that groundwater
sampled from U1S had detectable concentrations of TPH (0.5 mg/L).
Borings U1B15, U1S, and U1B3 had no indication of petroleum-affected
soils (i.e., analytical results were less than the detection limit). Borings
U1B10, UiBI1, U1BI12, U1B13, and UIW had only relatively low
concentrations in isolated samples.

The affected portion of Garden Avenue North therefore covers an area of
about 175 feet long with the roadway width of about 40 feet. The affected
area beneath the foundry is not yet clear but appears to be a minimum of
130 feet in the north-south direction and 110 feet in the east-west direction
emanating from the southwest corner of the foundry.

The primary petroleum constituent in the soils is diesel with oil only
indicated in five borings at isolated depths: sample S-3 in UIW, sample
§-1 in U1B10, samples S-1 and S-2 in U1B11, sample S-3 in U1BFI, and
sample $-3 in UIBF3.

No obvious past pathway for the petroleum through soils is evident,
although it appears that in general the silt soils tend to have lower TPH
concentrations than the silty sands. Diesel concentrations in the sandy
gravel tend to decrease rapidly with depth.
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Extent and Type of Groundwater Contamination

TPH was detected in groundwater samples from wells UIN, U1S, UIW2,
and U1W3. TPH in groundwater samples and in a product sample from
well UIN was identified by laboratory analysis as diesel/fuel oil No. 2.
TPH was not detected in the groundwater sample collected from well
U1W. The analytical results for groundwater are summarized below.
Table 4 presents the analytical results for the groundwater samples.

» Floating product was observed in well U1N at the start of well
development in December 1992, prior to recent Ul excavation. After a
24-hour purge recovery period, the product had a thickness of 0.35
foot. Well UIN was abandoned and the surrounding TPH-
contaminated soil was excavated during the February 1993 excavation
conducted on PACCAR property, east of Garden Avenue North.

» The groundwater sample from well UIN had a TPH concentration of 2
mg/L.

» The groundwater sample from well U1S had a TPH concentration of
0.5 mg/L with no measurable product.

» TPH was detected in groundwater collected from both monitoring
wells, U1W2 and U1W3, at concentrations of 50 and 8 mg/L,
respectively, with no measurable product.

The groundwater beneath the Ul area, as encountered between depths of 7
and 10 feet below ground surface in these wells, is likely groundwater
perched on silt layers or groundwater beneath silt layers or in areas where
silt was not present. The near-surface hydrogeology in the U1l area is
complex due to varied soil layers and has been further complicated by
construction activities. However, based on flow information available
from the rest of the site, it is our opinion that groundwater would generally
flow to the west except where flow patterns have been altered by
construction or other activities.
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POTENTIAL REMEDIAL ALTERNATIVES

Scope and Assumptions of Remediation

The remedial alternatives presented in this report are based on several
assumptions; .

» The primary petroleum constituent in the soil is diesel;

» The natural occurring microbes in the soil successfully degrade the
TPH (diesel) as evidenced from the successful land treatment unit
(LTU) bioremediation of the TPH-contaminated soils excavated from
the Ul hot spot area;

» Building 17 is to remain in place;

» There is sufficient space on site to biotreat excavated soil in the
existing LTUs; and

» Costs for excavation along Garden Avenue North will remain consistent -
with 1993 costs.

Cutoff Wall Construction Will Facilitate Remediation

Since the remediation beneath Garden Avenue will likely occur prior to
remediation for soils beneath the foundry, construction of a cutoff wall
along the perimeter of the foundry will be useful. The primary purpose of
this cutoff wall will be to isolate areas of Ul that are undergoing
remediation from potential migration of diesel fuel from soils beneath the
foundry. To accomplish this, we suggest construction of a trench with a
depth of about 10 to 15 feet and backfilled with lean concrete or controlled
density fill. The final depth and extent of this cutoff wall will be
determined later but would likely include the southwest corner of the
foundry.

During the February and March 1993 excavations along the west and south
sides of the foundry, sandy gravel pit run and control density fill were used
as backfill and a 40-ml textured HDPE liner or two layers of Griffloyn
liner were used to line the wall of the excavation adjacent to the foundry.
Since these excavations were completed at a depth of 8 to 10 feet, it may
be necessary to modify the existing backfill or construct a cutoff wall
adjacent to these areas to a depth of 10 to 15 feet.

A short section of cutoff wall on the west edge of Garden Avenue North
may be helpful during excavation. Alternatively, a 40-ml textured HDPE
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o liner or two layers of Griffloyn liner may be used to line the west edge of
L the excavations. The costs of both cutoff walls and/or liners are not
included in this work.

Four Remediation Schemes Considered
“ We considered the following four remediation schemes in this report:

In Situ Bioremediation;

Excavation and On-site Bioremediation;
Excavation and Off-site Disposal; and
Excavation and Thermal Treatment.

vvyvwvyy

- Descriptions of how these remediation schemes would apply to this Ul
area are presented below.

These descriptions focus on the petroleum-affected soils beneath Garden
Avenue North or immediately adjacent to it on the PACCAR property.
: The petroleum-affected soils beneath the foundry are not included in the
] consideration of the remediation schemes in this report, but could utilize
these schemes as well.

_ For the purposes of this report, we have defined the scope of the
remediation in the following four sections. For in situ bioremediation, we
define the areal extent of the treatment system. For the purpose of
comparing the costs of these excavation schemes, we define the cubic yards

of soil to be excavated as a range of volumes that can be excavated

b practicably. It should be noted that these are feasibility estimates and that

- the actual scope of remediation will be determined during later design

work.

In Situ Bioremediation

In situ bioremediation involves stimulating the naturally occurring microbes
to degrade a target contaminant. The process relies on the fact that
— naturally occurring microbes capable of degrading the target contaminant
. (in this case diesel fuel) are present in soil and are generally limited only
by the Jack of oxygen, nitrogen, phosphorus and sometimes trace minerals.
- The degradation process can be initiated and maintained by supplying these
b nutrients to the subsurface affected area. Therefore, it is not necessary to
excavate the impacted soil.

I The equipment required to conduct the in situ remediation includes wells

(or galleries) for injection and extraction of the required nutrients.
Additionally, it is often necessary to include an above-ground treatment
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system for the extracted water which often contains significant
concentrations of the constituents.

Conceptually, we propose to direct the extraction water to an above-ground
aqueous bioreactor where the diesel degradation process can be optimized.
The effluent from the bioreactor would then be replenished with oxygen
and nutrients, and reinjected into the subsurface affected area. In this way,
we would minimize the need to dispose of extracted water off site. Figure
12 presents a schematic flow diagram showing the in situ biotreatment
conceptual approach. Figure 13 presents a projected overview of the in
situ treatment system along Garden Avenue North.

Several factors affect the success of in situ bioremediation including the
following: a biodegradable contaminant; a relatively permeable soil
matrix; a subsurface geology which allows predictable groundwater flow
from injection to extraction; and a soil chemistry that is compatible with
the nutrient mix being injected (i.e., no serious precipitation of nutrients or
other inorganics). The available data from the ongoing Phase IV land
treatment unit bioremediation indicate that the contaminant (diesel) is
biodegradable and that there are naturally occurring microbes capable of
degrading the hydrocarbons.

For the purpose of this report, we estimate nine injection wells on the west
side of Garden Avenue North, assuming a zone of influence for each well
of approximately 40 feet. These wells would inject oxygenated water with
nutrients along a screened section to a depth of 8 feet (above the silt layer),
and/or to a depth of 17 feet (below the silt layer). We anticipate that we
will need to conduct pumping tests in this area to provide a final design.
Additional wells would need to be installed along the both the west and
east edges of Garden Avenue North in order to effectively inject and
induce a flow to the recovery gallery. Groundwater flow across Garden
Avenue North would be induced by the recovery gallery, which would
consist of a series of wells along the west edge of PACCAR’s property
adjacent to Garden Avenue North. The in situ system would operate 24
hours per day and it is estimated that it would need to operate a minimum
of six months but most likely would require greater duration of operations.

Some uncertainty exists for this scheme of treatment and represents the
primary disadvantage for in situ bioremediation. The uncertainty is a
results of the complex subsurface conditions. Current data indicate that the
silt layer at a depth of approximately 8 feet below ground surface may
inhibit the injection and transport of oxygen and nutrients to the affected
soils beneath this layer. Additionally, there is indications of TPH directly
below this silt layer. It may be difficult to induce the flow of the enriched
water from the injection areas to these areas along the silt layer since the
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injected water tends to migrate downward. Field pumping tests may
reduce the uncertainty or alternatively, a flexible approach to the operation
involving additional wells could be used.

Excavation along Garden Avenue is complicated by utilities including a
storm sewer, water pipe, electrical, gas line, and telephone lines. Deeper
excavation may require additional engineering controls. Additionally, the
City of Renton would need to approve all work in the street, and may
impose strict requirements on street closure.

The amount of soil to be excavated includes the U1 hot spot area extending
from south of Building 17 into Garden Avenue North and north
approximately 200 feet. Approximately 2,100 to 3,700 cubic yards of
excavation are estimated.

On-Site Biotreatment

Assuming that there is room for the soils in-the existing on-site LTUs, the
excavated soil would be placed in the on-site LTUs for treatment. A
minimum of five 18-inch lifts of soil would be required if approximately
2,100 cubic yards are excavated. Based on the performance of the LTUs
to date, one 18-inch lift of soil completes biotreatment in 90 days.
Consequently, biotreatment of this soil would take about 1% years or more
if placed in a single LTU (wetness of excavated soils may extend the
biotreatment period).

A minimum of seven 18-inch lifts of soil would be required if
approximately 3,700 cubic yards are excavated. Based on the performance
of the LTUs to date, one 18-inch lift of soil completes biotreatment in 90
days. Consequently, biotreatment of this soil would take about 2 years or
more if placed in a single LTU (wetness of excavated soils may extend the
biotreatment period).

One advantage to using this method is that these treated soils would
eventually be available for use as backfill for the excavation of

Building 17. Also, Ecology has approved of this method for treatment of
TPH-contaminated soils. The major disadvantage to this option is the
excavation cost and the time of treatment.
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Off-Site Disposal

Alternatively, the excavated soil may be disposed of off site at a landfill, in
accordance with the applicable restrictions. To date, PACCAR has
handled profiling and off-site disposal of soils. Assuming that the
excavated soils would not require an additional profile, and that no disposal
restrictions applied, the soil could be disposed of at a number of regional
landfills (Roosevelt, Arlington) according to the appropriate waste
designation. At the Arlington landfill, the cost for disposal of either solid
or dangerous waste is the same, approximately $134 per ton. The
advantage to this approach is that the soil is quickly removed from the site.
The major disadvantages to this option are that it is not a permanent
solution, has high excavation and disposal costs (soils will require on-site
stabilization prior to off-site shipment), and contamination is moved (less
preferred by Ecology).

Thermal Treatment

Alternatively, provided that the excavated soil contains only petroleum
products, and no chlorinated compounds, the excavated soil may be treated
at Holnam, Inc. Holnam, Inc., is a cement manufacturer located in
Seattle, Washington, certified to treat non-hazardous materials by
incineration. The facility accepts only petroleum-affected soils—soils
containing PCBs or chlorinated compounds are not accepted. Additional
testing for PCBs and metals of concern (arsenic, chromium, and lead)
would be required for the disposal profile. Holnam, Inc., additionally tests
the soil for cement chemistry analysis and includes the incinerated material
in its cement mix. All transportation costs are assumed by Holnam Inc.
The advantage to this method is that the soil is quickly removed from the
site. The major disadvantage to this option is the excavation and treatment
cost.

ESTIMATED COSTS FOR REMEDIATION

This section provides rough cost estimates for the four remediation
schemes described above. These costs estimates should be considered as
an "order of magnitude" estimate suitable for use in evaluating the
feasibility of the potential alternatives. These estimates have been prepared
prior to any preliminary or final design and are based on past site
experience and other experience. The actual remediation costs will vary
depending on many factors such as soil quantities, duration of operations,
disposal fees, health and safety regulations, other regulatory requirements,
market conditions, and the final project scope. These costs should be
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considered applicable within a range of +50 percent to -30 percent. Table
5 presents a summary of estimated costs for the four remedial alternatives.

In Situ Bioremediation

Estimated costs for equipment, installation, and startup is about $300,000.
A monthly operating fee of about $6,000 is also estimated. Assuming the
treatment system operates for six months, the total cost would be about
$504,000, which includes additional engineering and monitoring.

Excavation with On-Site Biotreatment

The estimated cost for excavation of the approximately 2,100 cubic yards
of soil is about $420,000. Using the 1993 costs for tilling and nutrient
additions, the estimated cost for biotreatment of these soils is about
$62,000. The total estimated cost for excavation and biotreatment is about
$627,000, which includes additional engineering and monitoring.

The estimated cost for excavation of the approximately 3,700 cubic yards
of soil is about $740,000. Using the 1993 costs for tilling and nutrient
additions, the estimated cost for biotreatment of these soils is about
$86,000. The total estimated cost for excavation and biotreatment is about
$1,074,000, which includes additional engineering and monitoring.

Excavation with Off-Site Disposal

The estimated cost for excavation of the approximately 2,100 cubic yards
(3,000 tons) of soil is about $420,000. Assuming that the soil will be
transported in bulk, the 1993 cost is about $31 per ton. Therefore, the
cost to transport the bulk soil is estimated at about $93,000. Using the
1993 costs for off-site disposal of about $134 per ton, the estimated
disposal cost is about $402,000. The total estimated cost for excavation,
transport, and off-site disposal is about $1,060,000, which includes
additional engineering and monitoring.

The estimated cost for excavation of the approximately 3,700 cubic yards
(5,200 tons) of soil is about $740,000. Assuming that the soil will be
transported in bulk, the 1993 cost is about $31 per ton. Therefore, the
cost to transport the bulk soil is estimated at about $162,000. Using the
1993 costs for off-site disposal of about $134 per ton, the estimated
disposal cost is about $697,000. The total estimated cost for excavation,
transport, and off-site disposal is about $1,840,000, which includes
additional engineering and monitoring.
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Excavation with Thermal Treatment

The estimated cost for excavation of the approximately 2,100 cubic yards
(3,000 tons) of soil is about $420,000. Using the 1993 costs for
incineration of about $45 per ton, the estimated incineration cost is about
$135,000. The total estimated cost for excavation and incineration is about
$694,000, which includes transportation to the treatment facility and
additional engineering and monitoring.

The estimated cost for excavation of the approximately 3,700 cubic yards
(5,200 tons) of soil is about $740,000. Using the 1993 costs for
incineration of about $45 per ton, the estimated incineration cost is about
$234,000. The total estimated cost for excavation and incineration is about
$1,218,000, which includes transportation to the treatment facility and
additional engineering and monitoring.

RECOMMENDATIONS

- LIMITATIONS

In situ bioremediation, excavation with on-site biotreatment, and excavation
with thermal treatment all result in the destruction of the contamination.

The two lowest cost options are in siru bioremediation and excavation with
on-site bioremediation. The rough estimated costs for in situ
bioremediation are significantly less than excavation and on-site
bioremediation. However, in situ bioremediation is a less certain
approach.

We do not recommend in situ bioremediation for the Garden Avenue North
Ul area unless additional work is done to provide more data to assess the
success of in situ bioremediation. The recommended alternative without
consideration of in situ bioremediation is excavation with on-site
bioremediation.

If diesel contamination is found in the far west wall of Garden Avenue
North, it will be necessary to address such contamination at that time.

Work for this project was performed, and this report prepared, in
accordance with generally accepted professional practices for the nature
and conditions of the work completed in the same or similar localities, at
the time the work was performed. It is intended for the exclusive use of
PACCAR Inc for specific application to the referenced property. This
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- report is not meant to represent a legal opinion. No other warranty,

express or implied, is made.

‘We trust that this report meets your needs. If you have any questions or
comments regarding these results, please call.

HART CROWSER, INC.

MARY CATHERINE KILEY ¥
Project Environmental Chemist Principal
JHK/MCK:jjr

UIRECCOM.fr
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Hart Crowser

J-1639-27
Table 1 - Summary of Analytical Results for Soil Samples UIN and U1S
. Date TPH Concentration in
1 Sample ID Depth Interval in Feet mg/kg
i UIN-1 6to 8 11/18/92 12,000 J Diesel
) UIN-2 8 to 8.5 11/18/92 ' 54 Diesel
- UIN-3 10 to 12 11/18/92 250 Diesel
5 UIN-4 12 to 14 11/18/92 230 Diesel
UIN-5 14 to 16 11/18/92 300 Diesel
UIN-6 16 to 18 11/18/92 120 Diesel
UIN-7 18 to 20 11/18/92 24 Diesel
U1S-1 6to8 11/15/92 ND
U18-2 8 to 10 11/19/92 ND
) U1s-3 10 to 12 11/19/92 ND
Uls4 12 to 14 11/19/92 ND
U1S-5 14 10 16 11/19/92 ND
U1S-6 16 to 18 11/19/92 ND
, U1S-7 18 to 20 11/19/92 ND
| J = Estimated concentration due to surrogate recovery outside of laboratory control limits.

ND = Not detected at laboratory detection limit of 10 mg/kg

- UIRECCOM.fr-Tbl 1
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) Hart Crowser
- . J-1639-27

Table 2 - Summary of Analytical Results for Soil Samples U1B1, U1B2, U1B3, and U1W

) TPH Concentration in I
o Sample ID Depth Interval in Feet Date mg/kg

| U1B1-S1 6to8 1/20/93 130 Diesel
i | uiB1-s2 8 to 10 1/20/93 140 Diesel
N | viB1-s3 10 to 12 1/20/93 470 Diesel
| U1B1-54 12 to 14 1/20/93 230 Diesel
) U1B1-S5 14 to 16 1/20/93 44 Diesel
U1B2-S1 61to 8 1/20/93 . ND
. U1B2-S2 8 to 10 1/20/93 ND
U1B2-S3 10to12 1/20/93 ND
U1B2-S4 12 to 14 1/20/93 550 Diesel
I U1B2-S5 14 to 16 1/20/93 45 Diesel
| u1B3-si 6 to 8 1/19/93 ND
U1B3-S2 8 to 10 1/19/93 ND
U1B3-S3 10 to 12 1/19/93 ND
U1B3-54 12 to 14 1/19/93 ND
| U1B3-S5 14 to 16 1/19/93 ND
| uiw-s1 6to8 1/19/93 ND
U1W-S2 8 to 10 1/19/93 ND
U1W-S3 10 to 12 1/19/93 73 Oil
- U1W-S4 12 to 14 1/19/93 ND
/ UIW-S5 14 to 16 1/19/93 ND

ND = Not detected at the laboratory detection limit of 10 mg/kg.

UIRECCOM.fr - Tbl 2
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Hart Crowser
J-1639-27
Sheet 1 of 3

Table 3 — Summary of Analytical Results for Soil Samples from Borings
and Well Installations U1B4 through U1B13, U1B15, U1BF1 through

U1BF4, U1W2, and UIW3

Depth below TPH
Surface Concentration

Sample Date in Feet in mg/kg
U1-B4-S-1 5/26/93 3toS 13,000 I Diesel
U1-B4-S-3 5/26/93 Tto9 110 Diesel
Ul~B4-§8-5 5/26/93 11to0 13 5,800 J Diesel
Ul1-B4-S-7 5/26/93 15 to 17 1,600 Diesel
U1-B4-5-8 5/26/93 17t0 19 ND
UI-B5-8-1 5726/93 Jtod 9,200 T Diesel
U1-B5-S-3 5/26/93 7t09 22,000 J Diesel
U1l-B5-S—4 5/26/93 9toll 34 Diesel
U1-B5-S-6 5/26/93 13t0 15 ND
Ul-B5-S-7 5/26/93 15to 17 67  Diesel
Ul-B5-S-8 5/26/93 17 to 19 ND
UI-B6-S-1 5728793 3to5 168 Diesel
U1-B6-S-2 5/28/93 Sto7 30 Diesel
Ul-B6-S-3 5/28/93 Tto9 430 Diesel
U1-B6-S-5 5/28/93 11 to 13 ND
U1-B6-S-6 5/28/93 13t0 14 ND
Ul-B6-S-9 5/28/93 [7t0 19 ND
UI-B7-§8-1 5727793 JtoS ND
Ul1-B7-S-2 5/27/93 Sto7 ND
Ul1-B7-S-3 5/27/93 7to9 ND
Ul-B7-S+4 5/27/93 9to Il ND
U1-B7-S-5 5/27/93 11to 13 2,900 Diesel
Ul-B7-S-6 5/27/93 13 to 15 77  Diesel
U1-B7-S-7 5/277/93 15to 17 21 Diesel
U1-B7-S-8 5/27/93 17 to 19 26 Diesel
UI-B8-S-1 5727793 Sto7 10,000 J Diesel
Ul-B8-S-3 5/127/93 9to 11 70 Diesel
Ul-B8-S—4 5/27/93 11to 13 37,000 J Diesel
Ul1-B8-S-5 5/27/93 13to 15 1,300 Diesel
Ul-B8-S-6 5/27/93 15 to 17 140 Diesel
U1-B8-S-7 5/27/93 17 to 19 150 Diesel
UI-B9-5-1 5727793 3to03 14,000 T Diesel
Ul-B9-S-2 5/27/93 Sto7 12,000 J Diesel
U1-B9-S-3 5/27/93 Tto9 62 Diesel
U1-B9-S—+4 5/27/93 Oto 11 ND
U1-B9-S-5 5/27/93 11to 13 12,000 J Diesel
U1-B9-S-7 5/27/93 15 to 17 80 Diesel
U1-B9-S-8 5/27/93 17 to 19 ND
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Table 3 — Summary of Analytical Results for Soil Samples from Borings
and Well Installations U1B4 through U1B13, U1B15, U1BF1 through
U1BF4, U1W2, and UIW3

Hart Crowser
J-1639-27
Sheet 2 of 3

Depth below TPH
Surface Concentration

Sample Date in Feet in mg/kg...
U1-B10-S-1 6/01/93 3toS 610 Qil
U1-B10-S-3 6/01/93 7t09 ND
U1-B10-S-4 6/01/93 9to 11 ND
U1-B10-S-5 6/01/93 11to 13 ND
U1-B10-S-6 6/01/93 13to0 15 ND
U1-B10-S-8 6/01/93 17 to 19 ND
UI-BIT-S-1 6/01/93 3to35 399 Oil and Diesel (1)
Ul-B11-§-2 6/01/93 Sto7 139 . Oil and Diesel (1)
Ul-B11-S-3 6/01/93 7to9 ND
Ul-B11-S-5 6/01/93 11to 13 ND
Ul-B11-8~6 6/01/93 13t0 15 ND
Ul-B11-S-8 6/01/93 17 to 19 ND
U1-B1Z-S-1 6/02/93 Jto5 270 Diesel
U1-B12-S-2 6/02/93 5t07 310 Diesel
Ul1-B12-S-3 6/02/93 7t09 ND
Ul1-B12-S-5 6/02/93 11to 13 ND
U1-B12-S-7 6/02/93 15t0 17 ND
Ul-B12-S-8 6/02/93 17to0 19 ND
UI-BI3-S-1 6/02/93 3tod ND
Ul-B13-§-2 6/02/93 5t07 140  Diesel
Ul-B13-S-3 6/02/93 9to 11 ND
Ul-B13-S-5 6/02/93 13to0 15 ND
Ul-B13-S8-7 6/02/93 17t0 19 ND
UI-BI5-8-1 6/08/93 Jitos ND
Ul-B15-S-3 6/08/93 7t09 ND
Ul1-B15-S-5 6/08/93 11to 13 ND
U1-BI5-8-7 6/08/93 15t0 17 ND
Ul-B15-S-8 6/08/93 17 to 19 ND
UI-BFiI-§-1 6/07/93 3to3 820  Diesel
Ul-BF1-S8-3 6/07/93 7t09 580  Diesel and Oil (1)
UI-BF1-S—4 6/07/93 9to 11 170 Diesel
Ul-BF1-S-5 6/07/93 11t0 13 31 Diesel
U1-BF1-S-7 6/07/93 15t0 17 ND
Ul-BF1-S-8 6/07/93 17 to 19 ND
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Hart Crowser

J-1639-27
Sheet 3 of 3
Table 3 — Summary of Analytical Results for Soil Samples from Borings
and Well Installations UIB4 through U1B13, U1B1S5, UIBF1 through
U1BF4, Ul1W2, and UIW3
Depth below TPH
Surface Concentration
Sample Date in Feet in mg/kg
Ul-BF2-§-1 6/07/93 3to5 6,100 J Diesel
Ul1-BF2-S-3 6/07/93 7t09 1,200  Diesel
Ul-BF2-S—4 6/07/93 9to 11 4,100 Diesel
U1-BF2-S-5 6/07/93 11to 13 1,900  Diesel
Ul-BF2-S-7 6/07/93 15t0 17 830 J Diesel
U1-BF2-S-8 6/07/93 17to0 19 450 Diesel
UI-BF3-5-1 6/07/93 3t03 [,300 T Diesel
U1-BF3-S-2 6/07/93 Sto7 4,000 Diesel
Ul-BF3-S-3 6/07/93 7t09 530  Diesel and Qil (1)
U1-BF3-S-5 6/07/93 11to 13 7,400 T Diesel
U1-BF3-S-7 6/07/93 15t0 17 200  Diesel
U1-BF3-S-8 6/07/93 17t0 19 ND
UI-BF4-5-1 6/07/93 3to5 41,000 T Diesel
Ul1-BF4-S-3 6/07/93 7t09 690  Diesel
U1-BF4-S-4 6/07/93 9to 1l 360  Diesel
Ul-BF4-S-5 6/07/93 11t0 13 290  Diesel
U1-BF4-5—6 6/07/93 13to 15 - 31 Diesel
U1-BF4-S-7 6/07/93 15to 17 60  Diesel
U1-BF4-S-8 6/07/93 17to0 19 78  Diesel
UI-W2-5-1 5728/93 3t05 19,000 T Diesel
Ul-w2-S-2 5/28/93 S5to7 8,400' J Diesel
Ul-w2-8-3 5/28/93 7109 , 980  Diesel
Ul-w2-S-4 5/28/93 9to 11 8,800 J Diesel
Ul-w2-S-5 5/28/93 11to 13 55  Diesel
Ul-W2-S-6 5/28/93 13t0 15 180  Diesel
Ul-w2-8-8 5/28/93 17 to 19 ND
UI-W3-58-1 6/08/93 3to3 33 Diesel
Ul-W3-S-3 6/08/93 7t09 110 Diesel
Ul-W3-S-4 6/08/93 O9to 11 ND
Ul-W3-S-6 6/08/93 13t0 1§ ND
Ul-W3-S-7 6/08/93 15to0 17 35 Diesel
Ul-W3-S-8 6/08/93 17to 19 ND

(1) In results showing concentrations of both diesel and oil, the substance of

greater concentration is listed first.
] = Estimated concentration due to surrogate recovery outside of laboratory control limits.
ND = Not detected in sample.

16392NUIRECCOM.wkl
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Hart Crowser
J-1639-27

Table 4 - Summary of Analytical Results for Groundwater Samples

ﬂ Sample ID Date TPH Concentration in mg/L
- UIN (Product) 12/7/92 76,000

UIN-2 12/8/92 2

UlS 12/7/92 0.5

Ulw 1/22/93 ND

Ulw2 6/3/93 50

Uiw3i 6/24/93 8

ND = Not detected at laboratory detection limit of 0.4 mg/L

UIRECCOM.FR - THl 4
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Table 5§ - Summary of Estimated Costs for Remedial Alternatives

Hart Crowser
J-1639-27

~ Sheet 1 of 2

u Treatment | Total Cost ||

——
In Situ Bioremediation
Equipment, Installation, and Startup $300,000
Monthly Operations - Assume 6-months @ $6,000/month) 36,000
Engineering (Assume 25%) 84,000
Monitoring (Assume 25%) 84,000
Total $504,000
Excavation with On-Site Biotreatment
Assumes 2,100 cubic yards and a cost of $200 per cubic yard $420,000
for excavation in Garden Avenue
Biotreatment (in existing LTUs) 62,000
Assumes 1993 costs for tilling and nutrient additions
Engineering (Assume 10%) ' 48,000
Monitoring (Assume 20%) 97.000
Total $627,000
Assumes 3,700 cubic yards and a cost of $200 per cubic yard $740,000
for excavation in Garden Avenue
Biotreatment (in existing LTUs) 86,000
Assumes 1993 costs for tilling and nutrient additions
Engineering (Assume 10%) 83,000
Monitoring (Assume 20%) 165,000
Total $1,074,000
Excavation with Off-Site Disposal
Assumes 2,100 cubic yards (3,000 tons) and a cost of $200 per $420,000
cubic yard for excavation in Garden Avenue
Transportation 93,000
Off-site disposal in landfill 402,000
Assumes 1993 costs for disposal ($134 per ton)
Engineering (Assume 5%) 46,000
Monitoring (Assume 10%) 92,000
Total $1,060,000
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Table 5 - Summary of Estimated Costs for Remedial Alternatives

Hart Crowser
1-1639-27

Sheet 2 of 2

|| Treatment R ] Total le

Excavation with Off-Site Disposal (Continued)
Assumes 3,700 cubic yards (5,200 tons) and a cost of $200 per $740,000
cubic yard for excavation in Garden Avenue
Transportation 162,000
Off-site disposal in landfill 697,000
Assumes 1993 costs for disposal ($134 per ton)
Engineering (Assume 5%) 80,000
Monitoring (Assume 10%) 160,000
Total $1,840,000
Excavation with Thermal Treatment
Assumes 2,100 cubic yards (3,000) tons and a cost of $200 per $420,000
cubic yard for excavation in Garden Avenue
Thermal Treatment 135,000
Assumes 1993 costs for disposal ($45 per ton)
Engineering (Assume 10%) 56,000
Monitoring (Assume 15%) 83,000
Total $694,000
Assumes 3,700 cubic yards (5,200 tons) and a cost of $200 per $740,000
cubic yard for excavation in Garden Avenue
Thermal Treatment 234,000
Assumes 1993 costs for disposal ($45 per ton)
Engineering (Assume 10%) 98,000
Monitoring (Assume 15%) 146,000
Total $1,218,000

ULRECOMM.FR- Tbl 5
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Generalized Subsurface Cross Section A-A'

Depth below Ground Surface in Feet
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Note: Contacts between soil units are based upon interpolation

between borings and represent our interpretation of subsurface
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Generalized Subsurface Cross Section B-B'
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Generalized Subsurface Cross Séction c-C’

Depth below Ground Surface in Feet
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Generalized Subsurface Cross Section D-D’ along Garden Avenue North (East Side)

‘ GARDEN AVENUE NORTH ' S
<—l\r : . '\r—.

UIN - U1-B1 : Uu1i-B9 U1-B4 . U1-B12 U1-BS Ut-B6 u1-B11

uU1s
' !
- D(10‘E) (10°E) ) (10°E) (13w) ' (13w} D’
' ' OF Pavement T
0 . \ \ R Js f Silty SAND Silty SAND KSllty.gravelly SAND
. : Gravellylsilty SAND (FiLL) :
Silty Fine Sand \ - - TN L 1
" ) —— e ND o 168 \
Silty gravelly]SAND 3 - 14,000 . 9,200 610
— 12,000 Silty to very silg\ - 1& 30 \ fine SAND
- 4~ — . coarse fo fine SAND 2 / ~__
g ND 12,000 7 130 Very Silty, fine SAND bk IS N .
- > ;;.i , _— 62 ‘ 22,0008Slightly sandy, clayey SILT |430 . ND
= 140 ' i R — _
£ 1o} —~— |~ T~ <.—\,_/< ND & B P 7~ Sitty Fine 1o va (1]
: medium SAND
? o 250 [&2 TN 470 e~ — ' I o
2 i /_> 12000| {, Sity.medium to fine ""3/'- ND:
=] ilty SAND { SANDand very silty, o —_
(% ND 230 230 fine SAND "o L .
- a / Gravelly SAND/Sandy GRAVEL ‘ND ND ' Pt ND
2 B . f
Qo | 300 44 ; —
(- & 15| T~ / ™ _ .
2 ~—— 80 P 87Clayey SlIlTand -
£ L sandy, clayey SILT
% NI\)Iery sandy GRAVEL | 120 : . Silty fine to medium SAND
ne
e ND \ ND ND - noo ND
. 24 . .
ND : , . - -+ - A - -+ -
201 - 1 : B ) -
B . ) i
. - cd _J
Note: Contacts between soil units are-based upon interpolation between borings and represent our interpretation of _subsurlace conditions based on currently available data.
(-3
Horizontal Scale in Feet
$ 0 20 40
. _ . 0 - 5 10
' - lﬂ(;'g' Boring Number Vertical Scale in Feet
-~ ’ . Offset Distance and Direction ‘ _ _ ) Vertical Exaggeration x 4
Boring. Location
s _ ‘ Groundwater Level
’ - At Time of Drilling
130 TPH Concentration in mg/kg
- _ \ ND Not Detected ‘ . aN -
‘ - J-1639-27 2/94
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f Generalized Subsurface Cross Section E-E’ along Garden Avenue North (West Side)

GARDEN AVENUE NORTH Sidewalk
r .—_N '_IL_ — J\—c—
| .
U1—.B3 Ulw U1'-BT ul-w2 U17W3 U1—.B15
(11'E) (4'W) (3W) (3'E) (3'E) E'
0 Pavement t 1 ]
_ Q FiLL Concrete Sidewalk
|1 Sity SAND v Slightly sandy SILT
| T R e S
.’ N~ Pavement A Very sandy to slightly sandy SILT Sslgné; clayey SIT / M S N SN —|=
C -—\._\§—» D ] 19,000 - 53 . 820
. CLAY 7 /,g_ | — _ Slightly sandy SILT
. 51 ] 7 Slightly silty to very silty, medium to fine SAND —_——— I
u. 8,400
" = \_ " /_/
2] . . : 580
—_— 980
E - Rz z — Clayey SILT - 110 )
@ No/ | no N~ .
° 4 | Slightly sandy silty CLAY /clayey SILT — | T TN—— ——— 170 - .
e L — - ND s
= 10 ‘—\\ ND /\—//? 8,800 '\
‘; ’ (-'E) ND .ﬂ T T N— —_— ) TN———— —— ——— > —_— ]
z . 73 2.8008ilty to very sitty, medium to fine ng/__ 55§ : ' a1
° NolN. | nD e - Lvi
! £ — 77 180 \ ND T T T
% 191 ND ' 7 . \
Q 1 21 Gravelly SAND/sandy GRAVEL ® ' 35 . . ND
) ' Slightly silty, slightly gravelly
. coarse to fine SAND
' ND
26 ND \\ j ND »
1
L 1 L "
ool -

Note: Contacts between soil units are based upon interpolation between borings and represent our interpretation of subsurface conditions based on currently available data.

J U1-B7 Boring Number
{(3'W) Offset Distance and Direction
Boring Location
Groundwater Level
At Time of Drilling
77 TPH Concentration in mg/ kg
ND

Not Detected .

Horizontal Scale in Feet
0 20

0 5
Vertical Scale in Feet
Vertical Exaggeration x 4
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Overview of In Situ Biotreatment System
along Garden Avenue North
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APPENDIX A L
FIELD SAMPLING AND EXPLORATION METHODS

The exploration program for this project included drilling, groundwater
monitoring well installation, and soil and groundwater sampling. The
exploration locations are shown on Figure 1. The details regarding the
different types of sampling are presented below.

Drilling, Soil Sampling, and Well fnstalkzﬁons

Two hollow-stem auger borings, designated UIN (North) and U1S (South)
were drilled on November 18, 1992. The borings were completed to a
depth of approximately 22 and 21 feet below the ground surface,
respectively. Four hollow-stem auger borings, designated UlB1, U1B2,
U1B3, and U1W, were drilled on January 19 and 20, 1993. The borings
were completed to a depth of approximately 16 feet below the ground
surface. Fifteen hollow-stem auger borings, designated U1B4 through
U1B13, U1BIS, and U1BF1 through U1BF4, were drilled between May 26
and June 7, 1993. Monitoring wells U1W2 and U1W3 were installed on
May 28 and June 7, 1993, respectively.

The borings were advanced with a truck-mounted drill rig under
subcontract to Hart Crowser, Inc., using an 8-inch-diameter hollow-stem
auger. The drilling was accomplished under the continuous observation of
an experienced geologist from our firm. Detailed field logs were prepared
for the boring. The exploration logs (Figures A-2 through A-24) represent
our interpretation of the drilling, excavation, sampling, and testing
information. The depth where the soils or characteristics of the soils
changed is noted. The change may be gradual. Soil samples recovered in
the explorations were visually classified in the field in general accordance
with the method presented on Figure A-1. A legend for the field log
defining symbols and abbreviations utilized is also presented on

Figure A-1. Samples were typically obtained at 2-foot-depth intervals
using the Standard Penetration Test (SPT) procedures.

Care was taken to thoroughly clean the sampler between each sample.
After removal of the soil, the sampler was scrubbed with a brush and then
rinsed with tap water.

To minimize contamination between samples, the following procedures
were followed. Once the soil was removed from the split-spoon sampler,
the sampler was scrubbed and rinsed in tap water. The stainless steel
spoon used to transfer the soil from the sampler to the jars was rinsed
thoroughly in deionized water between samples. All wash water generated
on site was discarded on the ground at the site.

Page A-1



Hart Crowser
J-1639-27

An HNU PI-101 pﬁotoionization meter with a 10.2 eV lamp was used to
monitor levels of volatile organic compounds in the work area around the
boring.

Five 4-inch-I.D. PVC monitoring wells (UIN, U1S, UlW, UIW2,.and
U1W3) were installed (through the auger center) with 10-foot screens as
shown on the well construction diagrams on Figures A-2, A-3, A-7, A-23,
and A-24. They consisted of a slotted 4-inch-I.D. PVC pipe with a
0.020-inch slot size. A Colorado 10-20 sand pack was installed around the
screen and up to 2 feet above the top of the screen. A surface seal
consisting of 2 feet of concrete was placed at the wellhead. The top of the
well was encased with a flush-mounted tamper-proof steel cap.

Groundwater Sampling

Samples were collected from the monitoring wells after well development.
Well U1S, UlW, UlW2, and UIW3 were bailed with a Teflon bailer
using polypropylene line. Well UIN had free floating product; a sample of
the groundwater 3 feet below the groundwater surface was collected by
advancing a flexible tube through the product and pumping the
groundwater using a peristaltic pump.

The groundwater at the wells was collected after a minimum of three
casing volumes of water was purged from the wells. Purge water was
barreled. A measurement of depth of groundwater was taken at the
monitoring well using an electric well sounder. The reference measuring
point for the readings was the top of the casing.

The samples were placed on ice upon collection and kept cool until
delivered to the receiving laboratory under chain of custody procedures.

UIRECCOM.FR - App A
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Key to Exploration Logs

Sample Description

Classification of seils in this report is based on wsuol field and laboratory cbservations which include density/consistency,
moisture condition, grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing
unless presented herein. Visual-manual classification methods of ASTM D 2488 were used as an identification guide.

Soil descriptions consist of the following:

Density/consistency, moisture, color, minor conshtuents, MAJOR CONSTITUENT, additional remarks.

Density/Consistency

Soil density/consistency in borings is related primarily to the Standard Penetration Resistance.

Soil density/consistency in test pits is estimated based on visuaol observation and is presenied parenthetically on the test pit logs.

Standard Standard Aﬁproximute

SAND or GRAVEL Penetration SILT or CLAY Penetration Shear
. Resistance (N) ) Resistance (N) Strength
Density in Blows/Foot Consistency in Blows/Foot in TSF
Very loose o0—- 4 Very soft 0- 2 <0.125
Loose 4-10 Soft 2—- 4 0.125— 0.25
Medium dense 10 — 30 Medium stiff 4~ 8 0.25 — 0.5
Dense 30 — 50 Stiff 8-15 0.5 - 1.0
Very dense >50 Very stiff 15 — 30 1.0 —-20
Hard >30 >2.0

Moisture Minor Constituents Estimated Percentage

Dry Little perceptible moisture
Damp Some perceptible moisture, probably below optimum
Moist Probably near optimum moisture content

Wet Much perceptible moisture, probably above optimum

Not identified in description 0- S
Slightly (clayey, silty, etc.) 5-12
Clayey, silty, sandy, gravelly 12 — 30
Very (clayey, silty, etc.) 30 - 50

Legends

Sampling Test Symbols
BORING SAMPLES

)I{ Split Spoon

Shelby Tube

Cuttings

No Sample Recovery

'U*En

Tube Pushed, Not Driven

Groundwater Observations

Flush Mounted Monument
1—— Concrete Surface Seal
—— B—inch & Borehole
2—inch ¢ Riser Pipe

Bentonite Grout

/7%
%%

Water Level
—— 10/20 or 20/40 Sand Pack
2—inch ¢ 0.020 Slot PYC Screen

Native Material

Test Symbols

GS
CN

TUY
TCU
TCD
Qu
Ds

PP

CBR

MD
AL

PID
CA

Grain Size Classification
Consolidation

Triaxial Unconsolidated Undrained
Triaxial Consolidated Undrained
Triaxial Consolidated Drained

Qu

Direct Shear

Permeability

Packet Penetrometer .
Approximate Compressive Strength in TSF

Torvane .
Approximate Shear Strength in TSF

California Bearing Ratio
Moisture Density Relationship

Atterberg Limits

—e—— Woter Content in Percent
— Liquid Limit
Natural
Plastic Limit

Photoionization Reading
Chemical Analysis

)
7

[RVARTCUROMSER

J-1639-27
Figure A-1
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Boring Log and Construction Data for

Monitoring Well UIN

Geologic Log

Approx. Ground Surfoce
Elevation in Feet: 30.7

ODepth
in feet

Loose, damp to moist, light brown,
silty, gravelly SAND.

I

ple N

Monitoring
Well Design

Casing Stickup in Feet
Top of PVC in Feet 0.00

Very loose, damp, light brown SAND.

Loose to medium dense, moist, gray,
very silty to gravelly SAND. S-3

L Vamw

Dense, moist, gray., very sandy GRAVEL.

34 F _

% ~

S T T ST
| ] I l [ ] I
S
| | | | | | |

(xref)XXXX0000/Default.pcp

1

XXXX0000

-

> cap XX /XX /XX 1

Bottom of Boring at 22.0 Feet.
Completed 11/18/92. - .

L —
. Refer to Figure A—1 for explanation of descriptions ]
and symbols. [
2. Seil descriptions and stratum lines are interpretive
ond actual changes may be gradual. [V RITOROMSER
3. Ground water level, if indicoted, is at time of drilling
(ATD) or for date specified. Level may vary with time. J-1839-27 11/92

Figure A-2
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Boring Log and Construction Data for

Monitoring Well U1S

ple

S>> ]

- Geologic Log
. =0
b & Approx. Ground Surface
O .E Elevation in Feet: 31.5 Sam
0
o Concrete
} Loose, moist, light brown, silty,
= gravelly SAND.
(o n
| S
) Very loose to medium dense, moist,
Ly ~ gray, silty SAND. S—t
o i S-2
| 10 —
;_} — S-3
Lo
- 7] S—-4
;o
C Dense to medium dense, moist, gray,
. 15— very sandy GRAVEL. S-5
- S-6
T
' ' —
. — S-7
i 20—
' o
. (&)
o
= Bottom of Boring at 21.0 Feet.
2 = Completed 11/18/92.
. e i
- Q@
&
[=]
=] -
- X
! »
) x
; X 25
by
X
: j
‘ — 1. Refer to Figure A—1 for explanation of descriptions
A and symbols.
- % 2. Soil descripticns and stratum lines are interpretive
! S and actual changes may be gradual.
g a 3. Ground water level, if indicated, is at time of drilling
X S (ATD) or for date specified. Level may vary with time.
o
[T - §

o

N

14

26

30

3

Monitoring
Well Design

Casing Stickup in Feet
Top of PVC in Feet 0.00

N

L Sam ]

nl

]
J-1639-27 11/82
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Boring Log U1B1

Geologic Log

©
2o
S Approx. Ground Surface
O .E Elevation in Feet: 30.5 Somple N
0 PE
Very loose, moist, light brown to gray,
- silty to very silty, fine SAND.
5 —|
7] S—1 1
] S-2 3
10 -
Medium dense to dense, moist, gray,
- slightly gravelly to gravelly SAND. 5-3 21
m S-4 23
15— S-5 30
Bottom of Boring at 16.0 Feet.
- Completed 1,/20/93.
20 —
25—

1. Refer to Figure A—1 for explanation of descriptions
and symbols.

2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual.

3. Ground water level, if indicated, is at time of drilling

(ATD} or for date specified. Level may vary with time.

Grouted Boring

[RVARTTROMESER

J-1639-27
Figure A—-4

1/93



Boring Log U1B2

Geologic Log Grouted Bering

(xref}XXXX0000 /Default.pcp

1

CAD XX/XX/XX 1

?

©

L

& Approx. Ground Surface

103.5 Etevation in Feet: 30.8 ' Sample N B -

—  ASPHALT —
N BALLAST ROCK B B
- Very loose, moist, light brown to gray — —
very silty, fine SAND.

5 — - —

= S—1 2 — T

Very soft, moist, gray, sandy SILT.
~ S-2 1 = —
10 _ . — — —
Very loose, moist, gray very silty SAND.
- S-3 3 — 7
Loose, moist, gray, gravelly SAND.

— S—-4 14 B ]

15— s-5|X{18 / —
Bottom of Boring at 16.0 Feet.

- Completed 1/20/93. - —
20— — —
25— - =

1. Refer to Figure A—1 for explanation of descriptions
and symbols.
2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual.
o 3. Ground water level, if indicated, is at time of drilling HARTCR@
=] (ATD) or for date specified. Level may vary with time. J-1639-27 1/93
[w] .
g Flgure A-5
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>

Boring Log U1B3

Geologic Log
0
<8
@™ Approx. Ground Surface
0 .E Elevation in Feet: 30.8 Sam
0
—  ASPHALT —
7] BALLAST ROCK
, Very loose, moist, light brown, slightly
silty to very silty, gravelly, medium to
- fine SAND.
5 —
. S—1
7 5-2
10 —
I S-3
Medium dense, moist, gray, slightly
- gravelly to grovelly SAND. S-4
15— S-5
Bottom of Boring at 16.0 Feet,
- Completed 1/19/93.
20 —
25—
1. Refer to Figure A—1 for explanation of descriptions
and symbols.
2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual
o 3. Ground water level, if indicated, is at time of drilling
S (ATD) or for date specified. Level may vary with tim
g
bl
>
>

ple N

17

e.

Grouted Boring

Casing

Stickup in Feet

-

[RVARTAROMWESIER

J-1638-27
Figure A-6
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Boring Log and Construction Data for

Monitoring Well U1W

Geologic Log
£3
8" Approx. Ground Surface
O . Elevation in Feet 31.3 Samole N
0 2~
Loose, moist, brown, silty SAND.
j—L Gray CLAY. e
5 Loose, moist, gray, silty, SAND.
. S—-1 7
Very soft, moist, gray, slightly sandy,
- silty CLAY. S-2 2
10 . ; ]
Loose, moist, gray, very silty to silty
- medium to fine SAND. S-3 6
— S-4 4
Mediumn dense, moist, gray, gravelly, ]
15— silty SAND. S5-5 13
Bottom of Boring at 16.0 Feet.
- Completed 1/19/93.
20 —
25—

1. Refer to Figure A—1 for explanation of descriptions
and symbols.

2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradudl.

3. Ground water level, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time.

Monitoring
Well Design

Casing Stickup in Feet
Top of PVC in Feet 0.00

HARTEROWSER
J-1639-27 1/93
Figure A-7



Boring Log U-1B4

Soil Descriptions

Ground Surface Elevation in Feet: 30.5

Depth
in Feet

14 inches of pavement section over
gravelly, silty SAND. (FILL}

-0

Very loose to loose, moist to wet, gray,
very silty to silty, medium to fine SAND
with hydrocarbon-like odor.

Very soft, wet, gray, slightly sandy,
clayey SILT.

Loose to medium dense, gray, silty to
very silty, medium to fine SAND with
hydrocarbon-like odor.

— Grades to slighlty silty.

—  Grades to coase to fine, gravelly
SAND and SAND.

|
LN
[4)]

Bottom of Boring at 19.0 Feet.
Completed 5/26/93.

1. Refer to Figure A~1 for explanation of descriptions

and symbaols.

2. Soil descriptions and stratum lines are interpretive

and actual changes may be gradual.

3. Ground water level, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time.

ATD

Sample

[ < ==

STANDARD PENETRATION LAB
RESISTANCE TESTS
4 Blows per Foot § PID

5 10 20 50 00
B * 550

h
r 178
= L 44

I

\ 310
r * 450
r I-280

N
B 269
B 20
-
2 9 10 20 50 00
® Water Content in Percent
4
| 7
J-1639-27 5/83
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Boring Log U-1B5

Soil Descriptions

Ground Surface Elevation in Fegt: 30.1

Depth
in Feet

-0

4 inches of asphalt over 12 inches of
pavement section over silty
SAND. (FILL)

Very soft, moist, gray, fine, sandy SILT
with hydrocarbon-like odor.

Grades to very sandy SILT.

Very soft, moist, gray, clayey SILT.

Loose to medium dense, wet, very silly,
fine SAND with hydrocarbon— like odor,

SAND,

— Grades to slightly silty, medium to fine

Bottom of Boring at 19.0 Feet.
Completed 5/26/93.

1. Refer to Figure A-1 for explanation of descriptions

and symbols.

2. Soll descriptions and stratum lines are interpretive

and actual changes may be gradual.

3. Ground water level, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time.

ATD

Sample

3-8

[

STANDARD PENETRATION LAB
RESISTANCE TESTS
4 Blows per Foot & PID

S 10 20 50 _ 100

* 280

[-280

L 485

230

76

S 0 20 50 100
Water Content in Percent

| L

LT
HARTCROWSER
J-1639-27 5/93
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Boring Log U-166

Soil Descriptions

Ground Surface Elevation in Feet: 30.2

Depth
in Feet

5 inches of asphalt over crushed rock
over silty, SAND. (FILL)

Very soft, damp to wet, light brown to
gray, slightly sandy, clayey SILT.

—  Scattered organics.

Loose, wet, gray, silty, medium to fine
SAND.

Very soft, wet, gray, clayey SILT.

Medium dense, wet, gray, slightly silty to
silty, medijum to fine SAND.

Bottom of Boring at 18.0 Feet.
Completed 5/28/93.

1. Refer to Figure A-1 for explanation of descriptions

and symbols.

2. Soil descriptions and stratum lines are interpretive

and actual changes may be gradual.

3. Ground water level, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time.

Sample

S-4

S-6/5-7

o o < <= ==

STANDARD PENETRATION LAB
RESISTANCE TESTS
A Blows per Foot g€ PID
1 5 020 50 00
» . 30
/;
L F180
r L 12
\] -7
- o -
B ’ L] -<0.5
o -<0.5
'y
- 9 -<0.5
2 5 0 20 50 100
e Water Content in Percent
e
| T

HARTCROWSER

J-1639-27
Figure A=-10
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Boring Log U-1B7

Soil Descriptions

Ground Surface Elevation in Feet: 31.3

Depth
in Feet

—+0

Grass ground surface cover over very
soft, moist, gray, very sandy to slightly
sandy SILT.

Very loose, moist to wet, gray, silty,
medium to fine SAND.

Very soft, wet, gray, slightly sandy,
clayey SILT.

Medium dense, wet, gray, slightly silty,
medium SAND with hydrocarbon- like
I odor.

Medium dense, wet, gray, coarse, sandy
. GRAVEL with hydrocarbon-like odor.

T Bottom of Boring at 19.0 Feet.
i Completed 5/29/93.

Do 1. Refer to Figure A-1 for explanation of descriptions

i and symbols.

_— 2. Soil descriptions and stratum lines are interpretive

and actual changes may be gradual,

_ 3. Ground water level, if indicated, is at time of drilling
‘ (ATD) or for date specified. Level may vary with time,

Sample

S-5

STANDARD PENETRATION LAB
RESISTANCE TESTS
A Blows per Foot & PID
5 1920 50 100
B . -<0.5
»
- . F<0.5
b
L
L ~<0.5
<05
Y
N
- \\.\0 280
o L4 -0
/’/
L~
- diil; -45
m( :
- \-\
\\\
B p -22
\L
2 ] 10 20 50 00
e Water Content in Percent
¢+ &
[ 7]

HARTCROWSER

J-1639-27

5/83
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o Boring Log U-1B8

! ‘ Soil Descriptions

b Ground Surface Elevation in Feet: 30.9

Depth
in Feet

-0
- 4 inches of asphalt over 8 inches of

Lo crushed rock over gravelly silty SAND.
P (FILL) B

Loose, moist, gray, silty, fine SAND with
| hydrocarbon-like odar.

Very soft, moist to wet, gray, slightly
sandy, clayey SILT with
hydrocarbon-like odor.

P Loose, wet, gray, medium SAND with
! hydrocarbon-like odor.

Medium dense, wet, gray, coarse to
medium sandy GRAVEL with
hydrocarbon-like odor.

T Dense, wet, gray, very gravelly, medium
: SAND with hydrocarbon-like odor.

Bottom of Boring at 19.0 Feet.
Completed 5/27/93.

o 1. Refer to Figure A-1 for explanation of descriptions

;! and symbols.
: 2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual.

3. Ground water level, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time.

Sample

§-2

S-7

e e e Pl el sl =l el

STANDARD PENETRATION LAB
RESISTANCE TESTS
a Blows per Foot g PID

5 10 20 50 00
- r325
B > * 288

b
r / 66

4
65

B \ . 288

&
- 0\\ 120
- 4 J\ 132
r ? \ 105

2 § 10 20 50 00
e Water Content in Percent
e
[ 7
J-1838-27 5/83
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Boring Log U-1B8

i . L. STANDARD PENETRATION LAB
b Soil Descriptions Depth Sample RESISTANCE TESTS
[ Ground Surface Elevation in Feet: 30.7 in Feet - 4 Blows per Foot & PID
-0 5 1020 50 100
- 5 inches of asphalt over 6 inches of
| crushed rock over gravelly silty SAND.
b (FILL) B -
. L L
Very loose, moist, gray, very silty B o=
3 SAND/very sandy SILT with ’ i i 225
I hydrocarbon-like odor.
[ -15
} - g-2 |- 318
! 3
- L y _
- Very sof, moist, gray, slightly sandy to i ATD . i i
, sandy, clayey SILT with ) 225
i hydrocarbon-Tike odor,
: : -rlio S-4 -70
r
Medium dense, wet, gray, coarse, sandy N
GRAVEL with hydrocarbon-like odor, '™
| L 5-5 = * \ 330
-
= S5-8 - 300
f 3
—+i5 r
- s-7 - p J 119
N
! = 5-8 - [ 43
Bottom of Boring at 19.0 Feet. i i
Completed 5/27/93.
- +20
—25 5 10 20 50 (00
_ ® Water Content in Percent
[ 7]
o 1. Refer to Figure A—1 for explanation of descriptions
‘ and symbols. m
2. Soil descriptions and stratum lines are interpretive - Rowsm
and actual changes may be gradual. J~1839-27 5/93

3. Ground water level, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time.

Figure A-13



Boring Log U-1B10

Soil Descriptions

Ground Surface Elevation in Feet: 30.6

5 inches of concrete over very soft,
moist to wet, brown and gray, slightly

sandy, ciayey SILT with
hydrocarbon-like odor.

— 1=inch silty sand lens.

Very loose, wel, gray, silty, medium to
fine SAND with hydrccarbon-like odor.

silty SAND.

Soft, moist, gray, very sandy SILT/very

silty, medium to fine SAND.

Medium dense, wet, gray, slightly silty to

Medium dense to dense, wet, gray,

coarse to medium, very sandy GRAVEL.

Bottom of Boring at 19.0 Feet.
Completed 6/1/93.

1
—
N>
(4}

I. Refer to Figure A-1 for explanation of descriptions

and symbols.

2. Soil descriptions and stratum lines are interpretive

and actual changes may be gradual.

3. Ground water level, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time.

Sample

S5

S-8

T oo o [ = [ =]

STANDARD PENETRATION LAB
RESISTANCE TESTS
A Blows per Foot & PID
| 5 020 50 100
C L 112
- -81/38
3
L 42
N K
- ® =4
- - -6
- -3
I J »
2 5 0 20 50 100
® Water Content in Percent
e
[ 7]

HARTCROWSER

J=-1638-27
Figure A—14

6/93



Boring Log U-1B11

Soil Descriptions

Ground Surface Elevation in Feet: 30.0

- 4 inches of asphalt over pavement
section over.very loose, damp, brown,
silty, gravelly SAND. (FILL) o

Very loose, damp to moist, gray, very
silty, fine SAND.

Very soft, moist, gray, clayey SILT.

— 2-inch silty, medium sand lens.

Very loose, wet, gray, very silty, fine
SAND.

Soft, wet, gray, fine, sandy to very
sandy, clayey SILT.

Medium dense, wet, gray, silty to slightly
silty, medium to fine SAND.

| Bottom of Boring at 19.0 Feet.
| Compledted 6/1/93.

. I. Refer to Figure A-1 for explanation of descriptions
} and symbols.
2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual.
T 3. Ground water level, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time,

ATOD

Sample

*S-1

5-4

S-7

T T T

STANDARD PENETRATION LAB
RESISTANCE TESTS
a Blows per Foot & PID
| 2 5 10 20 50 100
- b
/n
B / Ly 25
d 3
<
3 2
— . <2
N
- ) [ F<2
- <2
o o <2
2 5 o 20 50 00
» Water Content in Percent
ry
[ T}

HARTCROWSER

J-1839-27

6/983

Figure A~15



Boring Log U-1B12

! Soil Descriptions

" Depth
- Ground Surface Elevation in Feet: 30.6 n Feet
70
. 4 inches of asphait over pavement |
o section over silty SAND. (FILL)
[ B
{‘\
‘ Soft, damp, gray, fine, very sandy SILT B
o with hydrocarbon-like odor.
5 Very loose, moist, gray, silty, coarse to 15
- fine SAND with hydrocarbon-like odor.
. Very soft, moist, gray, clayey SILT with |
i hydrocarbon-like odor.
ny Very loose to loose, moist to wet, gray, |
very silty to silty, medium to fine SAND
. with hydrocarbon-like odor. Odor
| decreases with depth. 410
|
.
-+15
y
I I
Bottom of Boring at 19.0 Feet. -
Completed 6/2/93.
_ —+20
— L
. Los

} 1. Refer to Figure A-1 for explanation of descriptions
I and symbols.
— 2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual.
i 3. Ground water level, if indicated, is at time of drilling
| (ATD) or for date specified. Level may vary with lime.

Sample

T e <[ <[ =]

STANDARD PENETRATION LAB
RESISTANCE TESTS
A Blows per Foot & PID
5 10 20 50 00
B 4 367
A
B 137
/\
¥, *® 23
22
L //
» L 15
\\\
- N 13
3
5 o
A / "
¥
5 0 20 50 00
® Water Content in Percent
| 1. i
[ 7

HARTCROWSER

J-1639-27
Figure A—16

6/93



Boring Log U-1B13

. o STANDARD PENETRATION LAB
Soil Descriptions Depth RESISTANCE TESTS
in Feet Sample & Biows per Foot & PID
Ground Surface Elevation in Feet: 30.4 P
-0 : 5 1020 50 100
4 inches of asphalt over pavement
section over very soft, moist, gray, fine i
sandy SILT. -
- ) -
- 5-1 X - L] 7
F
1s N
Loose, moist, gray, slighity silty, coarse ) L
to fine SAND. " 5-2 i N ° 38
L
= * =
Soft, moist to wet, slightly sandy to i i
sandy SILT,
-+10 §8-3 \ -2
3
- S-4 - -2
_v )
B ATD B \
= S-§ - \ L -2
Soft, wet, gray, clayey SILT.
415 . [
Medium stiff, wet, gray, very sandy | 55 L ! |
SILT/very sity SAND. A 3
- 5-7 X - /\ -1
4
Bottom of Boring at 19.0 Feet. i i
Completed 8/2/93.
+20
—-25 2 5 10 20 50 100
e Water Content in Percent
[ 7

1. Refer to Figure A-1 for explanation of descriptions

and symbols. ’MRTC
2. Soil descriptions and stratum lines are interpretive - Rowsm
and actual changes may be gradual. J-1639-27 6/93

3. Ground water level, if indicated, is at time of drilling
(ATD) or for date specified, Level may vary with time. Figure A-17




Boring Log U-1B15

Soil Descriptions Depth
in Feet

-0

Ground Surface Elevation in Feet: 30,0

4 inches of concrete over slightly sandy
SILT.

Very loose, moist, brown, silty, gravelly
SAND.

Very soft, moist, gray, slightly sandy
SILT. T5

Loose, moist, silty, fine SAND.

Very soft, moist, gray, clayey SILT.

L
LN
o

Loose to medium dense, moist to wet,
gray, very silty, fine SAND/ very sandy
SILT.

Medium dense, to loose, wet, gray,
slightly silty to silty, coarse to fine
SAND.

I—  Grades to very silty, fine SAND.

Bottom of Boring at 1.0 Feel.
Completed 6/7/93.

1. Refer to Figure A-1 for explanation of descriptions
and symbols.

2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual.

3. Ground water level, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time.

Sample

e Pl P Pl el e Dl =l

STANDARD PENETRATION LAB
RESISTANCE TESTS
A Blows per Foot & PID
1 2 5 10 20 50 100
- » -2

N
X "

A

VN T L

4

<2

N\

5 \ . F<2
N
I > -
o . <2
4

o * <2

2 5 10 20 S0 00
® Water Content in Percent

e
[ 7}
J-1639-27 6/83

Figure A-18



Boring Log U-1BF1

. o ' STANDARD PENETRATION LAB
Soil Descriptions Depth RESISTANCE TESTS
in Feet Sample A Blows per Foot & PID
Ground Surface Elevation in Feet: 30.3 P
-0 5 10 20 50 100
12 inches of concrete over very soft to
medium stiff, moist to wet, gray, slightly
gravelly, slightly sandy, clayey SILT ~ o
with hydrocarbon- like odor. .
N S-1 X - < 197
/l
—  Grades to slightly sandy, clayey SILT. T3 Y w
ATD
B §-2 B / 284
r
B §-3 r ‘ 295
4
i N
10 5-4 > -226
.
— Grades to very sandy, clayey SILT. I u
- 5-5 - < L -50
r
Loose to medium dense, wet, gray, very i VHEi
silty, medium to fine SAND with
hydrocarbon-like odor. B §-6 B \\ ~34
—  Grades to slightly silty, medium to fine T8 w
SAND.
F S5-7 - L ri2
. 5-8 - [ 26
Bottom of Boring at 10.0 Feet. i i
Completed 6/8/83.
—+20
—25 5 10 20 50 100

1. Refer to Figure A-1 for explanation of descriptions
and symbols.

2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual.

3. Ground water level, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time.

® Water Content in Percent

HARTCROWSER

J=1639-27
FigureA-19

6/93



Boring Log U-1BF2

Soil Descriptions Degth

Ground Surface Elevation in Feet: 30.3

2 inches of asphalt over 4 inches of
concrete over silty gravelly SAND
(FILL) with hydrocarbon—like odor.

Very soft to soft, moist to wet, gray,
slightly sandy, clayey SILT with
hydrocarbon-like odor.

—~ Grades to sandy clayey SILT.

Loose to medium dense, wet, gray, very
silty, medium to fine SAND with
hydrocarbon-like odor.

— Grades to slighlty silty, coarse to fine
SAND.

Medium dense, wet, gray, coarse to fine
sandy GRAVEL with hydrocarbon- like
odor.

Bottom of Boring at 19.0 Feet.
Completed 6/8/93.

1. Refer to Figure A-1for explanation of descriptions
and symbols.

2. Soil descriptions and stratum lines are interpretive
and actival changes may be gradual.

3. Ground water level, if indicated, is at time of drilling

in Feet

0

(ATD) or for date specified. Level may vary with time.

ATD

Sample

sS-7

el Pl ] Pl ] Pl el ]|

STANDARD PENETRATION LAB
RESISTANCE TESTS
a Blows per Foot & PID
' ] 10 20 50 100
~ . 253
/l
r~ ~222
4
- * 197
‘\
\\ * 280
- . 239
y
o ‘r 206
B * 237
r . 94
2 5 10 20 50 00

¢ Water Content in Percent
re

HARTCROWSER

J-1839-27

Figure A-20

6/83



Boring Log U-1BF 3

. L STANDARD PENETRATION LA'B
Soil Descriptions Qepth Sanple RESISTANCE TESTS
Ground Surface Elevation in Feet: 30.3 in Feet 4 Blows per Foot & PID

-0 L2 5 10 20 _ 50
4 inches of concrete over 2 inches of
gravel over 12 inches of concrete over
very soft, dry to wet, gray, slighlty ' F
sandy to sandy, clayey SILT with
hydrocarbon-like odor. | L
L 5- X - 287
3
1 /
N _v 5-2 316
ATD
Grades to clayey SILT. B §-3 "\ o 237
Loose, wet, gray, very silty, fine i i
SAND/very sandy SILT with
hydrocarbon-like odor. —+I10 S-4 7 Loss
b
- 5-5 F / 263
4
= S-6 X - 259
N
—  Grades to silty medium to fine SAND. TS w
Medium dense, wet, gray, coarse, sandy B 5-7
GRAVEL with hydrocarbon-like odor. r * ris8
- 5-B X - [ \ 87
Bottom of Boring at 19.0 Feet. i [
Completed 6/8/93.
: 420
25 5 10 20 50 100
® Water Content in Percent
l 2. 4
1. Refer to Figure A-1 for explanation of descriptions n

and symbols. ’MRTC
2. Soil descriptions and stratum lines are interpretive - Rowsm

and actual changes may be gradual. J-1639-27 8/93

3. Ground water level, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time.

Figure A-21



Boring Log U-1BF 4

Soil Descriptions Depth

Ground Surface Elevation in Feet: 30.2

4 inches of concrete over 2 inches of
sand over 14 inches of concrete over
very soft, moist, gray, slighlty sandy
SILT with hydrocarbon-like odor.

Very soft, moist to wet, gray, clayey
SILT with hydrocarbon-like odor and
scattered organics.

— Grades to slighlty sandy clayey SILT.

Loose to medium dense, wet, gray, very
silty to silty, fine SAND with
hydrocarbon-like odor.

—  Grades to slighlty gravelly, coarse to
fine SAND.

Medium dense, wet, gray, slightly sandy,
GRAVEL with hydrocarbon-like odor.

Bottom of Boring at 19.0 Feet.
Completed 6/8/93.

1. Refer to Figure A-1 for explanation of descriptions
and symbols.

2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual.

3. Ground water level, if indicated, is at time of drilling

in Feet

-0

(ATD) or for date specified. Level may vary with time.

ATD

Sample

5-2

] ] Pl ] ] =l ]

STANDARD PENETRATION LAB
RESISTANCE TESTS
A Blows per Foot & PID
5 10 20 50 100
B . 2486
/l
208
- 4 168
3
& ® -89
o \\ L 186
k
- L 56
o L] 32
F @ 22
5 0 20 50 100
® Water Content in Percent
e
[ 7]

HARTCROWSER

J=1839-27
Figure A-22

6/93



Boring Log U-1W2

. L : STANDARD PENETRATION LAB
Soil Descriptions Depth Sample RESISTANCE TESTS
Ground Surface Elevation in Feet: 30.3 in Feet 4 Blows per Foat & PID

-0 5 10 20 50 100
4 inches of concrete sidewalk over
slightly sandy SILT with
hydrocarbon-like oder. r r
Very sofl, moist, gray, slightly sandy, o i
clayey SILT with hydrocarbon-like
odor. - B
= B S-1 X - . L4 335
'_.' ".' F'y
- . . -5 g &
Very loose, moist, gray, slightly silty to
silty, medium to fine SAND with B i
hydrocarbon-like odor. - ool 82 o 325
S 3
Very soft, moist to wet, gray, slightly " i
sandy, clayey SILT with - H
hydrocarbon-like ocdor. N CH| S-3 o F173
L ] L
Medium dense, wet, gray, silty SAND with ey \\\
hydrocarbon-like odor. = N
+10 | s-4 X . -376
—  Grades to slightly silty, very gravelly - ; 8-§ B * r160
SAND. e 1
- “H s-6 X S o 65
. 15 R
Medium dense, wet, gray, very sandy to
sandy GRAVEL with hydrocarbon-like a b -
odor. ~ Sl ST r -28
7/
u % 5-8 X B [ 4 F10
F 3
7 A
Bottom of Boring at 1.0 Feet.
Completed 5/28/93.
<+20
2% 5 10 20 50 100
¢ Water Content in Percent
re
| 7

1. Refer to Figure A-1 for explanation of descriptions

and symbols. HARTC
2. Soil descriptions and stratum lines are interpretive - Rowsm
and actual changes may be gradual. J~1639-27 5/93

3. Ground water level, if indicated, is at time of drilling
(ATD} or for date specified. Level may vary with time. Figure A-23
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Boring Log U-1W3

Soil Descriptions

Depth
Ground Surface Elevation in Feet: 30.1 in Feet
-0
4 inches of concrete sidewalk over
slightly sandy SILT.
Very loose, moist, gray, silty to very B
silty, medium to fine SAND with
hydrocarbon-like odor.
—+5
Very soft to soft, moist to wet, gray, i
clayey SILT with hydrocarbon- like
odor. -
— Grades to slighlty sandy SILT. 10
Loose to medium dense, wet, gray, very i
silty to silty, fine SAND.
— Grades to slightly silty, slightly gravelly, B
coarse to fine SAND.
—+I15
Bottom of Boring at 18.0 Feet. i
Completed 6/7/93.
<420
--25

i. Refer to Figure A-1 for explanation of descriptions
and symbols.

2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual.

3. Ground water level, if indicated, is at time of drilling
{ATD) or for date specified. Level may vary with time.

ATD

RNSSSSNNNROOIX]

NN T A T ey

Sample

[

STANDARD PENETRATION LAB
RESISTANCE TESTS
a Blows per Foot & PID
| 2 5 0 20 50 100
r 4 FGo
/l

4
- L 16
4\

\ 7
B -7

N
- N -4
; k s
. [ -
4 3
2 5 0 20 50 100
® Water Content in Percent
e
[ T

HARTCROWSER

J-1639-27

Figure A-24

6/93



Hart Crowser
J-1639-27

APPENDIX B

LABORATORY ANALYTICAL REPORTS

HART CROWSER CHEMISTRY LABORATORY



7

HARTCROWSER o vt o
A : 1970 Fairviews Avenue East
Seattle, Washington 98102 .

FAX 206.328.5581

) ] 206.324,9530
Earth and Environmental Technologies

CHEMISTRY LABORATORY ANALYTICAL REPORT
January 2, 1993
Cathy Kiley, Hart Crowser Sr. Staff Environmental Chemist
RE: Paccar Phase IV, J-1639-27, Sequence BC

Attached are the compiled results from analyses conducted on samples received
November 20, 1992. We performed extractions and analyses as indicated:

Date Date
Matrix Quantity Extracted  Analyzed
> TPH-ID Soil 14 11/24/92 11/24/92

This report contains the following:

Analytical results for soil samples presented on a dry weight basis.
Data qualifiers.

Results for method blanks.

Recoveries for spiked samples.

Differences for duplicate analyses.

Recoveries for laboratory control sample.

Copies of chain of custody forms.

YYYVYVYYY

HART CROWSER, INC.
JAMES HERNDON
Laboratory Manager

Washington State Department of Ecology
Laboratory Accreditation Number C134

Seattle + Tacoma + Richland - Anchorage - Portland + SanFrancisco + LongBeach
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Hart Crowser

J-1639-27

Analytical Results

Results in ppm (mg/kg or mg/L)
Compound UlN-S-1 UlN-5-2 UlN-S5-3
Matrix Soil Scil Soil
% Moisture 19% 15% 20%
Gasoline 10U 10U 10 U
Kensol 10 U 10 U i0 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 ) 12,000 23 250
Bunker C 10U 10 U 10 U
0il 10 U 31 10 U
Unknown 10 U 10 U 10 U
Total TPH Concentration 12,000 54 250
2-Fluorobiphenyl (surr #1) M 89% 111%
o-Terphenyl (surr #2) M 88% 99%
Hexacosane = nC26 (surr #3) 101%. 89% 99%

[ TR R A S A g g ——

Page 2



Hart Crowser

J=1639-27

Analytical Results, continued

Results in ppm (mg/kg or mg/L)
Conmpound UlN-5-4 U1lN-S-5 UlN-S-6
Matrix Soil Soil Soil
% Moisture 14 7 7%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10U 10 U
Kerosene/Jet A 10U 10 U 10 U
Stoddard Solvent 10 © 10 U 10 U
Diesel/Fuel 0Oil #2 230 300 120
Bunker C 10 U 10 U 10 U
0il 10 U 10 U 10 U
Unknown 10 U i0 U 10 U
Total TPH Concentration 230 300 120
2=Fluorobiphenyl (surr #1) 122 100 86%
o-Terphenyl (surr #2) 100 99 102%
Hexacosane - nC26 (surr #3) 100 99 100%

Page 3



Analytical Results, continued

Hart Crowser
J=-1639-27

Results in ppm (mg/kg or mg/L)

Compound UlN-S-7 UlsS-S-1 Uls-5-2
Matrix Scoil Soil Seoil
% Moilisture 8% 21% 25%
Gasoline 10 U 10 U 10U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U i0 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 24 10 U 10U
Bunker C 10 U 10 U 10 U
0il 10 U 10 U 10 U
Unknown 10 U 10 U 10 U
Total TPH Concentration 24 - -
2-Fluorobiphenyl (surr #1) 96% 86% 88%
o-Terphenyl (surr #2) 99% 93% 98%
Hexacosane - nC26 (surr #3) 98% 93% 99%

Page 4



Hart Crowser

J-1639-27

Analytical Results, continued
Results in ppm (mg/kg or mg/L)
Compound Uls-8-3 UlsS-S-4 UlS-S-5
Matrix Soil Soil Soil
% Moisture 22% 21% 6%
Gasoline 10 U 10U i0 U
Kensol 10 U i0 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solwvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 10 U 10 U 10 U
Bunker C 10 U 10 U 10 U
0il 10 0 10 U 10 ©U
Unknown 10U 10 U 10 U
Total TPH Concentration - - -
2-Fluorobiphenyl (surr #1) 82% 94% 86%
o-Terphenyl (surr #2) 93% 97% 95%
Hexacosane - nC26 (surr #3) 93% 96% 95%
Page 5



Hart Crowser

I

[ b

J=-1639-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)
Duplicate
Compound Uls-S-6 Ul1S-5-6 Uls-5-7
Matrix Soil Soil Soil
% Moisture 12% 12% 5%
Gasoline ' 10 U 10 U 10 U
Kensol 1 U 10 U 10 U
Kerosene/Jet A 10 U 10 U- 10 U
Stoddard Sclvent 10 U 10U 10U
Diesel/Fuel 0il #2 10 U 10 U 10 U
Bunker C 10 U 10U 10 U
0il 10 U 10 U 10 U
Unknown . 10 U 10 U lc U
Total TPH Concentration - - -
2-Fluorobiphenyl (surr #1) 91% 90% 90%
o-Terphenyl (surr #2) 99% 102% 99%
Hexacosane - nC26 (surr #3) 98% 103% 99%

Data Qualifiers

U Not detected at indicated detection limit.
- Below detection limit.

J Estimated value below detection limit.

B Also detected in associated method blank.

M Unable to calculate recovery due to matrix interference.

n/t Test not performed.
n/a Not applicable.
Surr Surrogate compound.

Page 6
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Method Blanks

Hart Crowser
J-1639-27

Results in ppm (mg/kg or mg/L)

Compound

Matrix Soil
Gasoline 10 U
Kensol 10 U
Kerosene/Jet A 10 U
Stoddard Solvent 10 U
Diesel/Fuel 01l #2 10 U
Bunker C 10 U
0oil 10 U
Unknown 10U
Total TPH Concentration -
2-Fluorobiphenyl (surr #1) 91%
o-Terphenyl (surr #2) 97%
Hexacosane - nC26 (surr #3) 98%

Page 7



Hart Crowser

J-1639-27
Spikes
% Recovery
. MS MSD MS MSD
Compound UlN-S-7 UlN-S-7 UlS-S-7 UlS-S-7
Matrix Scil Soil Soil Soil
Kerosene/Jet A 97% 98% 76% 87%
2-Fluorobiphenyl (surr #1) 116% 88% 112% 113%
o—-Terphenyl (surr #2) ' 97% 95% 98% 99%
Hexacosane - nC26 (surr #3) 95% 95% 97% 98%
Duplicates
Relative % Difference
Compound UlN=-S8~7 Uls-8-7
Matrix Soil Soil
Kercsene/Jet A -1% -14%

' Page 8



Laberatory Control Sample

% Recovery

Compound

Matrix Soil
Kerosene/Jet A 96%
2-Fluorobiphenyl (surr #1) 126%
o-Terphenyl (surr #2) 95%
Hexacosane - nC26 (surr #3) 94%

— — —— — — —————— ——— ————————— — ——— — T —— T —; —

Hart Crowser
J~1639-27

Page 9



Sample Custody Record

Hart Crowser, Inc.

: i 1910 Fairview Avenue East
e Llf15f72 moe s orde IHARTCROWSER oo sissoes

A ot Prinas
STPLJ B ..[L-al

ngNATUHE Ve
/ rery _/l/Aﬂvc’V TIME

o8 Numper__J 37 -2 ] LAB NUMBER TESTING "
PROJECT MANAGER___ =5 - ioand E
PROVECT NAME__TALLAR. Phase TH _3 g OBSERVATIONS/COMMENTS/
3 8 COMPOSITING INSTRUCTIONS
s - S
SMPLED Y.~ B romt [éo\r '\i‘n ;
LAB NO. | SAMPLE mve | </ staTioN x| For 2
UIN [ 41 [ Wi Re-uN T 0 [/ Cortilind Analsy ses
j( -2 I, // Acaanst - w/ th“@m
5-3 / l
)| 54 / l
(([s< ] [ / !
[ |54 I ,/ /
v [ s7 | V v 1/ |
RELINQUISHED BY DATE RECEIVED BY DATE | TOTAL NUMBER METHOD OF SHIPMENT
ey Do 1y o A

129

SPECIAL SHIPMENT/HANDLING
OR STORAGE REQUIREMENTS

PRINFTED PHINTED NAM I
Crv ws@ ;{ C/ |0 6
COMPANY COMPANY
RELINQUISHED BY DATE RECEIVED BY DATE
SIGNATURE SIGNATURE
TIME TIME

PRINTED NAME

COMPANY

PRINTED NAME

COMPANY

DISTRIBUTION:

1. PROVIDE WHITE AND YELLOW COFPIES TO LABORATORY

2. RETURN PINK COPY TO PROJECT MANAGER

3. LABORATORY TO FILL IN SAMPLE NUMBER AND SIGN FOR RECEIPT
4. LABORATORY TO RETURN WHITE COPY TO HART CROWSER




[0 A TS RO S SO S SN S A R AT G N SN S U S S N R S S S S S S S

i . - . _ ~ -
BN
Hart Crowser, inc.
910 Fairvi £
Sample Custody Record ose /11/72  mee_2 or 2 HART CROWSER Seatt, Washingon 951023636
so8 numeer__ b (p X9 - 2] LAB NUMBER TESTING "
o, [+
PROJECT MANAGER S Fipdpd N i
PROJECT NAME ?A&Ag "PL_GA{’/ jj = E OBSERVATIONS /COMMENTS /
< § COMPOSITING INSTRUCTIONS
SAMPLED BY: .__~ \9) o
S Brombew 8 S
LAB NO. | SAMPLE TIME | STATION MATRIX Fa d( :
Ul s S’) IL’//ci HC/‘UIS 60{‘ | CJ‘H'&E&O A‘ﬂﬁgt?5(.$
4 S-2 | / / / [ &%hq/t%m&éuw
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HARTCROWSER i Ao o
A 1910 Fairview Avenue East
Seattle, Washington 98102

FAX 206.328.5581

206,324
Earth and Environmental Technologies 324.9530

CHEMISTRY LABORATORY ANALYTICAL REPORT
January 4, 1993
~ Cathy Kiley, Hart Crowser Sr. Staff Environmental Chemist
RE: Paccar Phase 1V, J-1639-27, Sequence BF

Attached are the compiled results from analyses conducted on samples received
December 7, 1992. We performed extractions and analyses as indicated:

Date Date
Matrix Quantity Extracted  Analyzed
> TPH-ID Water 2 12/09/92 12/09/92
> TPH-ID Product 1 ' 12/09/92 12/09/92

This report contains the following:

Analytical results for water and product samples.
Data qualifiers.

Results for method blanks.

Differences for duplicate analyses.

Recoveries for laboratory control sample.
Copies of chain of custody forms.
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HART CROWSER, INC.

Nedo

ES HERNDON

ratory Manager
Washington State Department of Ecology
Laboratory Accreditation Number C134
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Hart Crowser

J-1639-27
Analytical Results
Results in ppm (mg/kg or mg/L)
" Duplicate
Compound Ul-N-2 U-1-8 U-1-8 U-1-N
Matrix Water Water Water Product
Gasoline 0.2 U 0.2 U 0.2 U 1,000 0
Kensol 0.4 U 0.4 U 0.4 U 1,000 U0
Kerosene/Jet A 0.4 U 0.4 U 0.4 U 1,000 U
Stoddard Sclvent 0.2 U 0.2 U 0.2 U 1,000 U
Diesel/Fuel 0il #2 2 0.5 0.5 76,000
Bunker C 0.4 U 0.4 U 0.4 U 1,000 U
0il 0.4 U 0.4 U 0.4 U 1,000 U
Unknown 0.4 U 0.4 U 0.4 U 1,000 U
Total TPH Concentration 2 0.5 0.5 76,000
2-Fluorocbiphenyl (surr #1) 116% 112% 114% 129%
o-Terphenyl (surr #2) 99% 107% 108% 105%
Hexacosane = nC26 (surr #3) 99% 107% 106% 106%

Data Qualifiers

U Not detected at indicated detection limit.

Below detection limit.

aAwg i

n/t Test not performed.
n/a Not applicable.
Surr Surrogate compound.

Estimated value below detection limit.
Also detected in associated method blank.
Unable to calculate recovery due to matrix interference.
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Hart Crowser
J=-1639-27

Method Blanks

Results in ppm (mg/kg or mg/L)

Compound

Matrix Water Product
Gasoline 0.2 U 1,000 U
Kenscl 0.4 U 1,000 U
Kerosene/Jet A 0.4 U 1,000 U
Steddard Solvent 0.2 U 1,000 U
Diesel/Fuel 0il #2 0.4 U 1,000 U
Bunker C 0.4 U 1,000 U
oil 0.4 U 1,000 U
Unknown 0.4 U 1,000 U
Total TPH Concentration - -
2=Fluorobiphenyl (surr #1) 125% 97%
o-Terphenyl (surr #2) 123% 99%
Hexacosane - nC26 (surr #3) 125% 99%
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Duplicates

Relative % Difference
Compound U-1-8
Matrix Water
Total TPH Concentraticon 11%

—— L LA A e S —— — ————

Laboratory Control Sample

% Recovery
Compound
Matrix Water
Kerosene/Jet A 92%
2-Fluorobiphenyl (surr #1) 157%
o=Terphenyl (surr #2) 118%
Hexacosane - nC26 (surr #3) 118%

Hart Crowser
J-1639-27
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E MRTC Hart Crowser: Inc.

! (] R owsm 1910 Fairview Avenue East

h ' Seattle, Washington 98102
FAX 206.328.5581

206.324,9530
] Earth and Environmental Technologies

CHEMISTRY LABORATORY ANALYTICAL REPORT
_ i February 9, 1993
Cathy Kiley, Hart Crowser Sr. Staff Environmental Chemist
RE: Paccar Phase IV, J-1639-27, Sequence BL

- Attached are the compiled results from analyses conducted on samples received
January 20, 1993. We performed extracticns and analyses as indicated:

’ Date Date
B Matrix Quantity Extracted  Analyzed
.
» TPH-HCID Soil 10 1/20/93 1/20/93

~ This report contains the following:

Analytical results for soil samples presented on a dry weight basis.
Data qualifiers.

Results for method blanks.

Recoveries for spiked samples.

Differences for duplicate analyses.

Recoveries for laboratory control sample.

Copies of chain of custody forms.

yyvYyVvyYyyvwyy
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Hart Crowser
J-1639-27
Analytical Comment

TPH-HCID for this sample lot is performed using phenanthrene for quantitation,

HART CROWSER, INC.

e Aovdin

J S HERNDON
LabOratory Manager

Washington State Department of Ecology
Laboratory Accreditation Number C134
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Hart Crowser

J-1639-27

Analytical Results

Results in ppm (mg/kg or mg/L)
Compound Ulw-sS-1 Ulw-5-2 Ulw-5-3
Matrix Soil Soil Soil
% Moisture 20% 27% 23%
Gasoline 10 U 10 U i0U
Kensol 10 U 10 U 10U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 20U 20 U 20 U
Bunker C 50 U 50 U 50 U
0il 50 U 50 U 73
Unknown .10 U 10 U 10 U
Total TPH Concentration - - 73
2-Fluorobiphenyl (surr #1) 99% 101% 105%
o-Terphenyl (surr #2) 100% 100% 105%
Hexacosane - nC26 (surr #3) 100% 101% 113%
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Hart Crowser

J-1639-27

Analytical Results, continued

. Results in ppm (mg/kg or mg/L)
Compound Ulw-S-4 Ulw-5-5 TUlB3-5-1
Matrix Soil Soil Soil
% Moisture 21% 17% 20%
Gasoline 10U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U i0 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 20 U 20 U 20 U
Bunker C 50 U 50 U 50 U
0il 50 0T 50 U 50 0
Unknown 10 U 10 U 10 U
Total TPH Concentration - - -
2~-Fluorobiphenyl (surr #1) 101% 99% 100%
o-Terphenyl (surr #2) 99% 98% 101%
Hexacosane - nC26 (surr #3) 101% 100% 101%

— ——— > — ————— A T Y ——— T — T i} i el T S N VI Sy e e G G S S M e i e A S S e e S =
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Hart Crowser

J-1639-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)
: Duplicate
Compound UiB3-S-2 Ul1B3-5-2 TU1lB3-S-3
Matrix Soil Soil Soil
% Moisture 26% 26% 27%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U i0 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Sclvent 10U 10 U i0 U
Diesel/Fuel 0il #2 20U 20 U 20 U
Bunker C 50 U 50 U 50 U
oil 50 U 50 U 50 U
Unknown 10 U 10 U 10 U
Total TPH Concentration - - -
2-Fluorobiphenyl (surr #1) 99% 99% 99%
o-Terphenyl (surr #2) 99% 97% 100%
Hexacosane - nC26 (surr #3) 100% 99% 102%
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Hart Crowser
J=1639-27

Analytical Results, continued

Results in ppm (mg/kg or mg/L)

Compound UlB3~-S-4 UlB3-S-5
Matrix Soil Soil
% Moisture 16% 18%
Gasoline 10 U 10 U
Kensol 10 U 10 U
Kerosene/Jet A 10 U i0 U
Stoddard Solvent 10 U 10 U
Diesel/Fuel 0il #2 20U 200
Bunker C 50 U 50 U
0il 50 U 50 U
Unknown 10 U 10 U

Total TPH Concentration - -

2-Fluorobiphenyl (surr #1) 98% 98%
o-Terphenyl (surr #2) 98% 98%
Hexacosane - nC26 (surr #3) 99% 99%

Data Qualifiers

U Not detected at indicated detection limit.

- Below detection limit.

J Estimated value below detection limit.

B Also detected in associated method blank.

M Unable to calculate recovery due to matrix interference.
n/t Test not performed.
n/a Not applicable.
Surr Surrogate compound.
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Unknown

Method Blanks

Hart Crowser
J~1639-27

Results in ppm {(mg/kg or mg/L)

Compound

e e e e e L L T e S A S ——

Matrix

Gasoline

Kensol
Kerosene/Jet A
Stoddard Solvent
Diesel/Fuel 0il #2
Bunker C

0il

01/19/93

Total TPH Concentration

2-Fluorobiphenyl (surr #1)
o-Terphenyl (surr #2)
Hexacosane - nC26 (surr #3)
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Spikes

% Recovery

MS MSD

Compound Ulw-5-1 UliWw-S-1
Matrix Soil Soil
Keroseﬁe/Jet A 67% 72%
2~Fluorcbiphenyl (surr #1) 86% 85%
o-Terphenyl (surr #2) 99% 99%
Hexacosane - nC26 (surr #3) 100% 99%
Duplicates

Relative % Difference
Compound UlW-S-1
Matrix Soil
Kerosene/Jet A -7%

Hart Crowser
J-1639-27
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[

Laboratory Control Sample

% Recovery
Compound 01/19/93
Matrix Soil
Kerosene/Jet A 71%
2-Fluorocbiphenyl (surr #1) 146%
o-Terphenyl (surr #2) 102%
Hexacosane — nC26 (surr #3) 100%

Hart Crowser
J-1639-27
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HARTCROWSER

Earth and Environmental Technologies

Hart Crowser, Inc.

1910 Fairview Avenue East
Seattle, Washington 58102

' FAX 206.328.5581
206.324.9530

CHEMISTRY LABORATORY ANALYTICAL REPORT

February 9, 1993
Cathy Kiley, Hart Crowser Sr. Staff Environmental Chemist

RE: Paccar Phase IV, J-1639-27, Sequence BN

Attached are the compiled results from analyses conducted on samples received
January 20, 1993. We performed extractions and analyses as indicated:

Date Date
Matrix Quantity Extracted  Analyzed
> TPH-HCID Soil 10 1/20/93 1/20/93

This report contains the following:

Data qualifiers.

Results for method blanks.

Recoveries for spiked samples.
Differences for duplicate analyses.
Recoveries for laboratory control sample.
Copies of chain of custody forms.

Yy vYyY VY VYY

Seattle + Tacoma + Richland + Anchorage + Portland »

SanFrancisco +

Analytical results for soil samples presented on a dry weight basis.

tong Beach



Hart Crowser
J-1639-27

Analytical Comments
TPH-HCID for this sample lot is performed using phenanthrene for quantitation.
Letter designations above sample identifications correspond with associated method

blank and laboratory control sample.

HART CROWSER, INC.

o d
%
J ES HERNDON

Laboratory Manager
Washington State Department of Ecology
Laboratory Accreditation Number C134
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Hart Crowser

J-1639-27
Analytical Results
Results in ppm (mg/kg or mg/L)
A A A
Compound : UlB1-S-1 UlB1-S8-2 UlB1-8-3
Matrix Soil Soil Soil
% Moisture 34% 26% 20%
Gasoline 10 U 10 U 10U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Scolvent 10U 10 U 10 U
Diesel/Fuel 01l #2 130 140 470
Bunker C 50 U 50 U 50 U
0il 50 U 50 U 500
Unknown 10U 10 U 10 U
Total TPH Concentration 130 140 470
2-Fluorobiphenyl (surr #1) 138% 139% 136%
o-Terphenyl (surr #2) 112% 108% 148%
Hexacosane - nC26 (surr #3) 106% 103% 108%
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Hart Crowser

J=-1639-27
Analytical Results, continued
Results, in ppm (mg/kg or mg/L)

B A B
Compound UlB1-S-4 TUlB1-5-5 U1B2-S-1
Matrix Soil Soil Soil
% Moisture 16 11% 27%
Casoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 230 44 20 U
Bunker C 50 U 50 U 50U
0il 50 U 50 U 50 U
Unknown 10 U 10 U 10 U
Total TPH Concentration 230 44 -
2-Fluorobiphenyl (surr #1) 154 126% 86%
o-Terphenyl (surr #2) 122 111% 82%
Hexacosane - nC26 (surr #3) 103 103% 83%

——— — i — — — ——— ——————————————————— ——— T T T ol Sk S i ot e ek o e s ek A S el il Sk e el
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Hart Crowser

J-1639-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)

A A A
Compound UlB2-S-2 TUlB2-S-3 UlB2-5-4
Matrix Soil Soil Soil
% Moisture 30% 23% 12%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 20 U 20 U 550
Bunker C 50 U 50 U 50 U
0il 50 U 50 U 50 0
Unknown 10 U 10 U 10 U
Total TPH Concentration - - 550
2-Fluorcbiphenyl (surr #1) 105% 101% 139%
o-Terphenyl (surr #2) 105% 104% 112%
Hexacosane - nC26 (surr #3) 102% 101% 107%
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Hart Crowser

J-1639-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)
A
Duplicate A

Compound UlB2-S-4 TUlB2-S-5
Matrix Soil Soil
% Moisture 12% 15%
Gasoline 10 U 10U
Kensol 10 U 10 U
Kerosene/Jet A 10 U 10 U
Stoddard Solvent 10U 10 U
Diesel/Fuel 0il #2 720 45
Bunker C 50 U 50 U
0il 50 U 50 U
Unknown 10U 10 U
Total TPH Concentration 720 45
2=-Fluorobiphenyl (surr #1) 149% 120%
o-Terphenyl (surr #2) 118% 105%
Hexacosane - nC26 (surr #3) 107% 99%
Data Qualifiers

U Not detected at indicated detection limit.

- Below detection limit.

J Estimated value below detection limit.

B Also detected in associated method blank.

M Unable to calculate recovery due to matrix interference.

n/t
n/a
surr

Test not performed.
Not applicable.
Surrogate compound.
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Method Blanks

Hart Crowser
J-1639-27

Results in ppm (mg/kg or mg/L)

A B

Compound 01/20/93 01/22/93
Matrix Soil Scil
Gasoline 10U 10 U
Kensol io U 10 U
Kerosene/Jet A 10 U 10 U
Stoddard Solvent 10 U 10 U
Diesel/Fuel 0il #2 20U 20U
Bunker C 50U 50 U
0il 50U 50 U
Unknown 10 U 10 U
Total TPH Concentration - -
2-Fluorobiphenyl (surr #1) 99% 79%
o-Terphenyl (surr #2) 98% 83%
Hexacosane = nC26 (surr #3) 100% 83%
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Hart Crowser

J-1639-27
Spikes
% Recovery
B B
MS MSD -
Compound UlBl1-S-4 UlBl-S-4
Matrix Soil Scil
Kerosene/Jet A 64% 56%
2=Fluorobiphenyl (surr #1) 126% 123%
o-Terphenyl (surr #2) 90% 90%
Hexacosane - nC26 (surr #3) 83% 83%
Duplicates
Relative % Difference
B A
Compound UlBl1-S-4 UlB2-S-4
Matrix Soil So1il
Kerosene/Jet A 14%
Total TPH Concentration -27%

B e e e e L T R R e e L P ————
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Laboratory Contrel Sample

Recovery

A B
Compound 01/20/93 01/22/93
Matrix Soil Soil
Kerosene/Jet A 79% 66%
2-Fluorobiphenyl (surr #1) 148% 107%
o-Terphenyl (surr #2) 75% 76%
Hexacosane - nC26 (surr #3) 76% T7%

Hart Crowser
J=-1639-27
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HARTCROWSER e v o
A . 1910 Fairview Avenue East
Seattle, Washington 98102

FAX 206.328.5581

206.324.
Earth and Environmental Technologies 24.9530

CHEMISTRY LABORATORY ANALYTICAL REPORT
February 26, 1993
Cathy Kiley, Hart Crowser Sr. Staff Environmental Chemist
RE: PACCAR Phase IV, J-1639-27, Sequence BO

Attached are the compiled results from analyses conducted on samples received
January 26, 1993. We performed extractions and analyses as indicated:

Date Date
Matrix Quantity Extracted  Analyzed
> TPH-HCID Water 1 1/27/93 1/27/93

This report contains the following:

Analytical results for soil samples presented on a dry weight basis.
Data qualifiers.

Results for method blanks.

Recaoveries for laboratory control sample.

Copies of chain of custody forms.

yvyvyyvyy
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Analytical Comment

Hart Crowser
J-1639-27

TPH-HCID for this sample lot is performed using phenanthrene for quantitation.

HART CROWSER, INC.

Aeowrdo.

ES HERNDON

boratory Manager
Washington State Department of Ecology
Laboratory Accreditation Number C134
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Analytical Results
Results in ppm (mg/kg or mg/L)

Duplicate
Compound Uiw UlW
Matrix Water Water
Gasoline 0.2 U 0.2 U
Kensol 0.4 U 0.4 U
Kerosene/Jet A 0.4 U 0.4 U
Stoddard Solvent 0.2 U 0.2 U
Diesel/Fuel 0il #2 0.4 U 0.4 U
Bunker C 0.4 U 0.4 U
0oil 0.4 U 0.4 U
Unknown 0.4 U 0.4 U
Total TPH Concentration - -
2=Fluorobiphenyl (surr #1) 95% 95%
o~-Terphenyl (surr #2) 97% 96%
Hexacosane ~ nC26 (surr #3) 108% 109%

—— . — T W T — S S - ) Sp ) e ——— — Y TN T A A A A A S Sl m—— ———

Data Qualifiers

cSlos JUSTIN Il vt

Not detected at indicated detection limit.
Below detection limit.

Estimated value below detection limit.
Also detected in associated method blank.
Unabkle to calculate recovery due to matrix interference.

n/t Test not performed.

n/a Not applicable.

Surr Surrogate compound.

Hart Crowser
J=1639-27
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Method Blanks

Results in ppm (mg/kg or mg/L)

Compound 01/27/93

Matrix Water

Gasoline

Kensol
Kerosene/Jet A
Stoddard Solvent
Diesel/Fuel 0il #2
Bunker C

0il

Unknown

e RoR=R=R=R=R=R=]
P O N I N

. T T S TS =) S S S - S - — — ———— ——— —

2-Fluorobiphenyl (surr #1) 96%
o~-Terphenyl (surr #2) 97%
Hexacosane - nC26 (surr #3) 80%

—— — —— ———— ————— — — v — el e o il e Ty e e e Sk e ) e g . e

Hart Crowser
J-1639=-27
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Laboratory Control Sample

% Recovery

Compound 01/27/93
Matrix Water
Kerosene/Jet A 84%
2-Fluorobiphenyl (surr #1) M
o-Terphenyl (surr #2) 97%
Hexacosane - nC26 (surr #3) 97%

Hart Crowser
J-1639-27
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HARTCROWSER b
A 1910 Fairview Avenue Fast
Seattle, Washington 98102

FAX 206.328.5581

Earth and Environmental Technologies 206.324.9530

CHEMISTRY LABORATORY ANALYTICAL REPORT

June 30, 1993
Cathy Kiley, Hart Crowser Project Environmental Chemist
RE: PACCAR Phase IV, U1-B4 Borings, J -'1639-27, Sequence EU

Attached are the compiled results from analyses conducted on samples received
‘May 26, 1993. We performed extractions and analyses as indicated:

Date Date
Matrix Quantity Extracted  Analyzed
> TPH-HCID Soil 5 5/27/93 5/27/93

This report contains the following:

Analytical results for soil samples presented on a dry weight basis.
Data qualifiers.

Results for method blanks.

Differences for duplicate analyses.

Recoveries for laboratory control sample.

Copies of chain of custody forms.

yvyvyvyyy
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Hart Crowser
J-1639-27

Analytical Comment
TPH-HCID for this sample lot is performed using phenanthrene for quantitation.

The TPH-HCID concentration in sample U1-B4-S-5 is greater than five times the
spike concentration. Therefore, spike and spike duplicate recoveries are not
calculated. Relative percent difference is calculated from the sample concentrations
in the spike and spike duplicate.

HART CROWSER, INC.

Mowrd
o2 7 e

MES HERNDON

boratory Manager
Washington State Department of Ecology
Laboratory Accreditation Number C134



Analytical Results

Hart Crowser
J=1639-27

Results in ppm (mg/kg or mg/L)

Duplicate

Compound Ul-B4-S-1 Ul-B4-S-1 U1-B4-5-3
Matrix Soil Soil Scil
% Moisture 23% 23% 32%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 13,000 14,000 30
Bunker C 50 U 500 50 U
0il 50 U 50 U 80
Unknown 10 U 10 © 10 U
Total TPH Concentration 13,000 14,000 110
2-Fluorobiphenyl (surr #1) M M 98%
o-Terphenyl (surr #2) M M 100%
Hexacosane — nC26 (surr #3) M M 106%
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v Hart Crowser

J-1639-27
3
: Analytical Results, continued
|
- Results in ppm {(mg/kg or mg/L)
L
' Compound Ul-B4-S-5 Ul-B4-S-7 Ul-B4-S-8
Matrix Soil Soil Soil
- % Moisture 20% 12% 18%
! Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10U
E Stoddard Solvent 10 U 10 U 10U
i Diesel/Fuel 0il #2 5,800 1,600 20 U
Bunker C 50 U 50 U 50 U
0il 500 50 U 50 U0
Unknown 10 U 10 U 10U
Total TPH Concentration 5,800 1,600 -
2-Fluorobiphenyl (surr #1) M 121% 105%
o-Terphenyl (surr #2) M , 102% 105%
Hexacosane - nC26 (surr #3) M 116% 100%
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Hart Crowser
. J=163%=-27

Analytical Results, continued

Results in ppm (mg/kg or mg/L)

- MS MSD

Compound Ul-B4~-S-5 Ul-B4-S-5
Matrix Soil . Soil
% Moisture 20% 20%
Gasocline _ 10 U 10 U
Kensol 10 U - 10 U
Kerosene/Jet A : 10 U ioco U
Stoddard Solvent 10 U 10 U
Diesel/Fuel 0il #2 4,400 4,500
Bunker C 50 U 50 0
01l 50 U 50 0
Unknown 10 U 10 U
Total TPH Concentration 4,400 4,500
2~-Fluorobiphenyl (surr #1) M M
o-Terphenyl (surr #2) 111% 130%
Hexacosane -~ nC26 (surr #3) 109% 120%

Data Qualifiers

U Not detected at indicated detection limit.

- Below detection limit.

J Estimated value below detection limit.

B Also detected in associated method blank.

M Unable to calculate recovery due to matrix interference.
n/t Test not performed.

n/a Not applicable.
Surr Surrogate compound.

Page 5



Hart Crowser
J-1639-27

Method Blanks

Results in ppm (mg/kg or mg/L)

Compound 05/27/93
Matrix Soil
Gasoline 10 U
Kenscl 10 U
Kerosene/Jet A 10 U
Stoddard Solvent 10 U
Diesel/Fuel 0il #2 20U
Bunker C 50 U
0il . 50 U
Unknown _ 10 U

Total TPH Concentration -

- ——— — — — — Y S S G —— —— — " " — . S G S — — i — e S ——

2-Fluorcbiphenyl (surr #1) 100%
o-Terphenyl (surr #2) 103%
Hexacosane - nC26 (surr #3) 72%

——— — — —— — T — ——— —— T — T — —————————— — —— —— " T —
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Hart Crowser

J-1639-27
Duplicates
Relative % Difference
Compound Ul-B4-S-1 Ul-B4-S-5
Matrix Soil Soil
Total TPH Concentration -7% -2%

—— e — — ———— — T —— T T —— M A Sl S e S S T TEE S S T ey — g S - ——— G ———

Laboratory Control Sample

% Recovery

Compound 05/27/93
Matrix Soil
Diesel/Fuel 0il #2 ’ 88%
2-Fluorobiphenyl (surr #1) 115%
o-Terphenyl {(surr #2) M
Hexacosane - nC26 (surr #3) 83%

Page 7
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o - -
. HARTCROWSER P
I a 1910 Fairview Avenue East
Seattle, Washington 98102

e FAX 206.328.5581

|
Ul Earth and Environmental Technologies 206.324.9530

- CHEMISTRY LABORATORY ANALYTICAL REPORT
June 23, 1993

~ Cathy Kiley, Hart Crowser Project Environmental Chemist

RE: PACCAR Phase IV, U1-BS Borings, J-1639-27, Sequence EU

C Attached are the compiled results from analyses conducted on samples received
! May 26, 1993. We performed extractions and analyses as indicated:

" Date Date
. Matrix Quantity Extracted  Analyzed
> TPH-HCID Sail 6 5/27/93 5/27/93

= This report contains the following:

Analytical results for soil samples presented on a dry weight basis.
Data qualifiers.

Resulits for method blanks.

Differences for duplicate analyses.

Recoveries for laboratory control sample.

Copies of chain of custody forms.

Yy ¥ v v v ¥

- Seattle + Tacoma + Richland + Anchorage » Portland + SanFrancisco + Long Beach



Hart Crowser
J-1639-27

Analytical Comment

TPH-HCID for this sample lot is performed using phenanthrene for quantitation.

HART CROWSER, INC.

AL O\L@Vwﬂﬂm

MES HERNDON

boratory Manager
Washington State Department of Ecology
Laboratory Accreditation Number C134
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Hart Crowser

J-1639-27
Analytical Results
Results in ppm (mg/kg or mg/L)
Duplicate
Compound Ul-B5-S-1 Ul1l-B5-S-1 Ul-B5-5-3
Matrix Soil Soil Scil
% Moisture 25% 25% 22%
Gasoline 10 U i0 U 10 U
Kensol 10 U 10 U 10 U0
Kerosene/Jet A 10 U 10 U 10 O
Stoddard Solvent 10U 10 U 10 U
Diesel/Fuel 0il #2 9,200 4,500 22,000
Bunker C 50 1) 50 0O 50 U
0il 50 U 50 U 50 U
Unknown 100 10 U 10 U
Total TPH Concentration 9,200 4,500 22,000
2-Fluorobiphenyl (surr #1) M M M
o-Terphenyl (surr #2) M M M
Hexacosane - nC26 (surr #3) M M 130%

e ey o o ——— iy Sl T L S — — — — —— — — — o —— — —— o ) — i ol ol sl e Sl el el
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Hart Crowser

J-1639-27

Analytical Results, continued
Results in ppm (mg/kg or mg/L)

Compound Ul-B5-S-4 Ul-B5-S~6 Ul-B5-S-7 Ul-B5-S-8
Matrix Soil Soil Soil Soil
% Moisture 22% 26% 21 25%
Gasoline 10 U 10 U 10 U 10 U
Kensol 10 U 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U 10 U
Diesel/Fuel 0il #2 34 20 U 67 23
Bunker C 50 U 50 U 50 U 50 U
0il 50 U 50 U 50U 500
Unknown 10 U i0 U 10 U 10 U
Total TPH Concentration 34 - 67 23
2-Fluorobiphenyl {(surr #1) 100% 95% 107 108%
o-Terphenyl (surr #2) 100% 95% 107 106%
Hexacosane - nC26 (surr #3) 102% 96% 102 94%

Data Qualifiers

U Not detected at indicated detection limit.

- Below detection limit.
J Estimated value below detection limit.

B Also detected in associated method blank.

M Unable to calculate recovery due to matrix interference.

n/t Test not performed.
n/a Not applicable.
Surr Surrogate compound.

Page 4



Hart Crowser
J-1639-27

Method Blanks

Results in ppm (mg/kg or mg/L)

Compound 05/27/93
Matrix Soil
Gasoline 10 U
Kensol 10 U
Kerosene/Jet A 10 U
Stoddard Solvent 10 U
Diesel/Fuel 0il #2 20U
Bunker C 50 U
0il 50 U
Unknown 10 U
Total TPH Concentration -
2-Fluorobiphenyl (surr #1) 100%
o-Terphenyl (surr #2) 103%
Hexacosane - nC26 (surr #3) 72%

Page 5



Hart Crowser

J=-1639-27
Duplicates
Relative % Difference
Compound U1-B5-5-1
Matrix Soil
Total TPH Concentration 69%

Laboratory Control Sample

O,

% Recovery

Compound 05/27/93
Matrix Soil
Diesel/Fuel 0il #2 88%
2-Fluorobiphenyl (surr #1) 115%
o-Terphenyl (surr #2) M
Hexacosane — nC26 (surr #3) 83%

Page 6
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HARTCROWSER Voo v o
A 1910 Fairview Avenue East
Seattle, Washington 98102

FAX 206.328.5581

206.324.953
Earth and Environmental Technologies o

CHEMISTRY LABORATORY ANALYTICAL REPORT
June 22, 1993
Cathy Kiley, Hart Crowser Project Environmental Chemist
RE: PACCAR Phase IV, U1-B6 Borings, J-1639-27, Sequence EZ

Attached are the compiled results from analyses conducted on samples received
May 28, 1993. We performed extractions and analyses as indicated:

Date Date
Matrix Quantity Extracted  Analyzed
> TPH-HCID Soil 6 6/01/93 6/01/93

This report contains the following:

Analytical results for soil samples presented on a dry weight basis.
Data qualifiers.

Results for method blanks.

Recoveries for spiked samples.

Differences for duplicate analyses.

Recoveries for laboratory control sample.

Capies of chain of custody forms.

Yy ¥ ¥y ¥y ¥y VvY

Seattle * Tacoma * Richland - Anchorage + Portland - SanFrancisco + LongBeach



Hart Crowser
J-1639-27

Analytical Comment

TPH-HCID for this sample lot is performed using phenanthrene for quantitation.

HART CROWSER, INC.

/,
DAnAD. ﬂl/\/\rmo'ﬁ\

JAMES HERNDON
Laboratory Manager

Washington State Department of Ecology
Laboratory Accreditation Number C134
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Analytical Results

Hart Crowser
J=1639-27

Results in ppm (mg/kg or mg/L)

Duplicate

Compound Ul-B6-S-1 Ul-B6-S-1 Ul-B6-S-2
Matrix Soil Soil Scil
% Moisture 26% 26% 27%
Gasoline 10 U 10 U 10 U
Kensol ic U 10 U 10 U
Kerosene/Jet A 1¢ U 10 U 10 U
Stoddard Soclvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 110 77 30
Bunker C 500 50 U 50 U
0il 58 36 50 0T
Unknown 10 U 10 U 10 U
Total TPH Concentration 168 113 30
2-Fluorobiphenyl (surr #1) 77% 78% 85%
o-Terphenyl (surr #2) 75% 74% 84%
Hexacosane - nC26 (surr #3) 67% 65% 73%

D o — — — ——————— — — T —— ——— — . . T ————— —— ———— — —— —— — D . S ——
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Analytical Results, continued

Hart Crowser

J~1639-27

Results in ppm (mg/kg or mg/L)

Compound Ul-B6-5-3 Ul-B6-S-5 Ul-B6-S-6
Matrix Soil Soil Soil
% Moisture 32% 25% 26%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 430 20U 20 U
Bunker C ) 50U 50 U 50U
0il 500 50 U 50U
Unknown io U 10 U 10 U
Total TPH Concentration 430 - -
2-Fluorobiphenyl (surr #1) 92% 92% 81%
o-Terphenyl (surr #2) 88% 91% 78%
Hexacosane - nC26 (surr #3) 85% 81% 65%
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Hart Crowser

Analytical Results, continued

Results in ppm (mg/kg or mg/L)

Compound Ul-B6-S-9
Matrix Soil
% Moisture 22%
Gasoline 10 U
Kensol 10 U
Kerosene/Jet A 10U
Stoddard Solvent 10 U
Diesel/Fuel 0il #2 20 U
Bunker C 50 U
0il 50 U
Unknown .10 U
Total TPH Concentration -
2-Fluorobiphenyl (surr #1) 72%
o-Terphenyl (surr #2) 83%
Hexacosane - nC26 (surr #3) 83%

Data Qualifiers

U Not detected at indicated detection limit.
- Below detection limit.

J Estimated value below detection limit.

B Also detected in associated method blank.
M Unable to calculate recovery due to matrix interference.
n/t Test not performed.

n/a Not applicable.

Surr Surrogate compound.

J-1639-27

Page 5



Hart Crowser
J-1639-27

Method Blanks

Results in ppm (mg/kg or mg/L)

Compound 06/01/93
| Matrix Soil
B Gasocline 10U
. Kensol 10 U
0 Kerosene/Jet A : 10 U
Stoddard Solvent 10 U
(1 Diesel/Fuel 0il #2 20 U
Cy Bunker C 50 U
0il 500
- Unknown 10 U
F Total TPH Concentration -
‘ 2-Fluorobiphenyl (surr #1) 106%
! o-Terphenyl (surr #2) 107%
Hexacosane - nC26 (surr #3) 108%

i ‘ Page 6
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Laboratory Control Sample

% Recovery

Compound 06/01/93
Matrix Soil
Diesel/Fuel 0Oil #2 106%
2-Fluorobiphenyl (surr #1) 138%
o-Terphenyl (surr #2) M
Hexacosane - nC26 (surr #3) 120%

Hart Crowser
J=-1639-27

Page 8



Sample Custody Record

Hart Crowser, Inc.

— 1910 Fairview Avenue East
DATE& '25’ : i 3 PAGE Z oF_/ MRT CROWSE’? Seattle, Washington 98102-3699

s08 numeer_/03 7- X7 Las numeer__ A -C o TESTING o
/7 14
PROJECT MANAGER___ /T 7"/ -C/\/ g
(4
PROJECT NAME /&CGQ‘)“ &4/ &é’ 4 /4'V €, ) E OBSERVATIONS/COMMENTS/
[}
Q o COMPOSITING INSTRUCTIONS
SAMPLED BY: 6
B ES N S
) Z
LAB NO. | SAMPLE TIME STATION MATRIX
U-1wa s-/¥S-8 Soi [ X 3 - -
U-186 S-{75-9 Soi/ St 7 ,45‘1\’ C-ﬂi l”y
. o ‘/
wh 1(0[1 :& S
o cun
Sep attachdd
Sa,mpla Lt
., RELINQUISHEDBY DATE AECEIVED BY DATE | YOTAL NUMBER / ? METHOD OF SHIPMENT
Ll .
/ / S, ¢ N G, / OF CONTAINERS N
- p 2 / ‘11-3
S'ﬁ”:’ RE T rr 1 S'G““i :ﬂ: 101‘/17 SPECIAL SHIPMENT/HANDLING
Vi Gm J % ’ vae TIME TIME | OR STORAGE REQUIREMENTS
PH!NRNACME f L 30 PRINTED NAME /
17 _
COMPAN'Y" * COMPANY )é ”)
RELINQUISHED BY DATE RECEIVED BY DATE
DISTRIBUTION:
S— R — 1. PROVIDE WHITE AND YELLOW COPIES TO LABORATORY
TIME TME | 2 RETURN PINK COPY TO PROJECT MANAGER
PRINTED NAME PRINTED NAME 3. LABORATORY TO FILL IN SAMPLE NUMBER AND-SIGN FOR RECE!PT
S ST 4. LABORATORY TO RETURN WHITE COPY TO HART CROWSER

@ Printed On Recycled Paper



HARTCROWSER oo v £as
A 1910 Fairview Avenue East
Seattle, Washington 98102

FAX 206.328.5581

. . 206.324.9530
Earth and Environmental Technologies

CHEMISTRY LABORATORY ANALYTICAL REPORT
June 28, 1993
Cathy Kiley, Hart Crowser Project Environmental Chemist
RE: PACCAR Phase IV, Ul1-B7 Borings, J-1639-27, Sequence EW

Attached are the compiled results from analyses conducted on samples received
May 27, 1993. We performed extractions and analyses as indicated:

Date Date
Matrix Quantity Extracted  Analyzed
> TPH-HCID Soil 8 5/28/93 5/28/93

This report contains the following:

Analytical results for soil samples presented on a dry weight basis.
Data qualifiers.

Results for method blanks.

Recoveries for laboratory coentrol sample.

Copies of chain of custody forms.

yvyvyyvyvy
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Hart Crowser
J-1639-27
Analytical Comment

TPH-HCID for this sample lot is performed using phenanthrene for quantitation.

HART CROWSER, INC.

(/? ‘
AL ¢

JAMES HERNDON
Caboratory Manager

Washington State Department of Ecology
Laboratory Accreditation Number C134

Page 2



Analytical Results

Hart Crowser
J=1639=27

Results in ppm (mg/kg or mg/L)

Duplicate

Compound Ui1-B7-S8-1 Ul1l-B7-5-1 U1-B7-S5-2
Matrix Soil Soil Soil
% Moisture 24% 24% 26%
Gasoline 10U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 20U 20 U 20 U
Bunker C 50 U0 50 U 50 U
oil 50 U0 50 U 50 U
Unknown 10U 10 U 10 U
Total TPH Concentration - - -
2-Fluorobiphenyl (surr #1) 97% 99% 95%
o-Terphenyl (surr #2) 98% 100% 93%
Hexacosane — nC26 (surr #3) 116% 110% 993

——— ———— —————— —— A T - — — ——— — — — —
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Analytical Results, continued

Hart Crowser
J=-1639=-27

Results in ppm (mg/kg or mg/L)

Compound U1-B7-S-3 Ul1l-B7-S-4 Ul1l-B7-5-5
Matrix Soil Soil Soil
% Moisture 22% 33% 17%
Gasoline 10U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 20 U 20 U 2,900
Bunker C 50 U 50U 50 U
0il 500 50 U 500
Unknown 10 U 10 U 10 U
Total TPH Concentration - - 2,900
2-Fluorobiphenyl (surr #1) 97% 99 M
o-Terphenyl (surr #2) 97% 99 107%
Hexacosane - nC26 (surr #3) 98% 103 117%

Page 4



Hart Crowser

J—-1639-27

Analytical Results, continued

Results in ppm (mg/kg or mg/L)
Compound ‘ U1-B7-S-6 Ul-B7-S-7 Ul-B7-5-8
Matrix Soil Soil Soil
% Moisture 7% 7% 7%
Gasoline 10U 10U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jdet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 77 21 26
Bunker C 50 U 500 50 U
0il 50U 50U 50 U
Unknown 10 U 10 U 10 U
Total TPH Concentration 77 21 26
2-Fluorobiphenyl (surr #1) 97% 97% 94%
o-Terphenyl (surr #2) 100% 97% 96%
Hexacosane - nC26 (surr #3) 99% 88% 86%

Data Qualifiers

Not detected at indicated detection limit.

Below detection limit.

Estimated value below detection limit.

Also detected in associated method blank.

Unable to calculate recovery due to matrix interference.
n/t Test not performed.

n/a Not applicable.

Surr Surrogate compound.

3w+ IS I B
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Hart Crowser
J-1639-27

Method Blanks

Results in ppm (mg/kg or mg/L)

Compound 05/28/93
Matrix Soil
Gasoline 10 U
Kensol 10 U
Kerasene/Jet A 10 U
Stoddard Solvent 10 U
Diesel/Fuel 0il #2 200
Bunker C 50 U
0il S0 U
Unknown 10 U

Total TPH Concentration -

o —— — — — — — —— ———— — ———— s . . S S . I e —— = G — ————

2-Fluorobiphenyl (surr #1) 102%
o~Terphenyl (surr #2) 101%
Hexacosane - nC26 (surr #3) 112%

— o — T T — A ——— —— T ——— ————— T i —— A —————
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Laboratory Centrol Sample

o,

% Recovery

Compound 05/28/93
Matrix Soil
Diesel/Fuel 0il #2 96%
2-Fluorobiphenyl (surr #1) 102%
o-Terphenyl (surr #2) M
Hexacosane - nC26 (surr #3) 122%

o —— —— ——— S S T ——— T — — O — — — — — — T — — ——. ——

Hart Crowser
J-1639-27
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Hart Crowser, Inc.
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HARTCROWSER o s o
A 1910 Fairview Avenue East

Seattle, Washington 98102
FAX 206.328.5581
206.324.9530

Earth and Environmental Technologies

CHEMISTRY LABORATORY ANALYTICAL REPORT
June 22, 1993
Cathy Kiley, Hart Crowser Project Environmental Chemist
RE: PACCAR Phase IV, U1-B8 Borings, J-1639-27, Sequence EW

Attached are the compiled results from analyses conducted on samples received
May 27, 1993. We performed extractions and analyses as indicated:

Date Date
Matrix Quantity Extracted  Analyzed
> TPH-HCID Soil 6 5/28/93 5/28/93

This report contains the following:

Analytical results for soil samples presented on a dry weight basis.
Data qualifiers.

Results for method blanks.

Recoveries for spiked samples.

Differences for duplicate analyses.

Recoveries for laboratory control sample.

Copies of chain of custody forms.

¥y vy vy v.v v ¥

Seattle - Tacoma + Richland - Anchorage + Portland - SanFrancisco « Long Beach



Analytical Comment

Hart Crowser
J-1639-27

TPH-HCID for this sample lot is performed using phenanthrene for quantitation.

HART CROWSER, INC.

)
: Vil
JAMES HERNDON

oratory Manager
Washington State Department of Ecology
Laboratory Accreditation Number C134
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BN
L Hart Crowser
J-1639-27
|
Analytical Results
-
L Results in ppm (mg/kg or mg/L)
B
¢ Compound Ul-B8-S-1 Ul-B8-S-~3 Ul-B8-S—-4
Y Matrix ' Soil Soil Soil
b % Moisture ' 23% 30% 19%
- Gasoline 10U 10U 10 U
o Kensol 10 U 10 U 10 U
Lt Kerosene/Jet A 10 U 10U 10 U
. Stoddard Solvent 10 U 10 U 10 U
i ‘ Diesel/Fuel 0il #2 10,000 70 37,000
. Bunker C 50 U 50 U 50 U
0il 50 U 50 U 500
f} Unknown 100 10 U 10 U
L Total TPH Concentration 10,000 70 37,000
' 2-Fluorobiphenyl (surr #1) M 90% M
b o-Terphenyl (surr #2) M 88% M
Hexacosane - nC26 (surr #3) 123% 76% 122%
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b
' Hart Crowser
J-1639-27
Do '
1 |
Analytical Results, continued
i i
- Results in ppm (mg/kg or mg/L)
N Duplicate
ol Compound Ul-B8-5-5 Ul1-B8-5-5 Ul-B8-5-6
1 Matrix Soil Soil Soil
- % Moisture 8% 8% 8%
- Gasoline 10U 10U 10U
e Kensol 10U 10 U 10U
‘ Kerosene/Jet A 10 U 10 U 10 U
- Stoddard Solvent 10U 10 U 10 U
| Diesel/Fuel 0il #2 1,300 1,100 140
) Bunker C 50 U 50 U 50 U
0il 50U 50 U 50U
r Unknown 10 U 10 U 10 U
\ Total TPH Concentration 1,300 1,100 140
! 2-Fluorobiphenyl (surr #1) 117% 108% 96%
‘ o-Terphenyl (surr #2) 99% 95% 96%
Hexacosane - nC26 (surr #3) - 101% 98% 87%
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Analytical Results, continued

Hart Crowser
J=1639=27

Results in ppm (mg/kg or mg/L)

Compound U1-B8-S-7

Matrix Soil
% Moisture 8%
Gasoline 10 U
Kensol 10 U
Kerosene/Jet A 10 U
Stoddard Solvent 10 U
Diesel/Fuel 01l #2 150

Bunker C 50 U
cil 50U
Unknown 10 U
Total TPH Concentration 150

2-Fluorobiphenyl (surr #1) 100%
o-Terphenyl (surr #2) ‘ 98%
Hexacosane - nC26 (surr #3) 86%

Data Qualifiers

U Not detected at indicated detection limit.

- Below detection limit.

J Estimated value below detection limit.
B Also detected in associated method bhlank.

M Unable to calculate recovery due to matrix interference.

n/t Test not performed.
n/a Not applicable.
Surr Surrcgate compound.
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Method Blanks

Hart Crowser
J=-1639-27

Results in ppm (mg/kg or mg/L)

Compcund 05/28/93
Matrix Soil
Gasoline 10 U
Kensol 10 U
Kerosene/Jet A 10 U
Stoddard Sclwvent 10 U
Diesel/Fuel 0il #2 20U
Bunker C 50 U
0il 50 U
Unknown 10 U
Total TPH Concentration -
2-Fluorobiphenyl (surr #1) 102%
o-Terphenyl (surr #2) 101%
Hexacosane - nC26 (surr #3) 112%
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Spikes

% Recovery

MS MSD

Compound Ul-B8-5-3 Ul-B8-S5-3
Matrix . Soil Soil
Kerosene/Jet A 111% 102%
2-Fluorobiphenyl (surr #1) 93% 77%
o-Terphenyl (surr #2) 88% 72%
Hexacosane - nC26 (surr #3) 81% 62%
Duplicates

Relative % Difference
Compound Ul-B8~5-~3 Ul-B8-5-5
Matrix Soil Soil
Kerosene/Jet A 8%
Total TPH Concentration 17%

Hart Crowser
J-1639-27
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?_» Hart Crowser
) J-1639-27
o

Laboratory Control Sample

N
- % Recovery
o
o Compound 05/28/93
- Matrix ' Soil
o Diesel/Fuel 0Oil #2 96%

‘ 2-Fluorobiphenyl (surr #1) 102%
- o-Terphenyl (surr #2) M
_ Hexacosane = nC26 (surr #3) 122%

e
| ;‘

;

\\
o

[

|
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Seattle, Washington 98102
FAX 206.328.5581
206.324.3530

HARTCROWSER v Avenus Fos
(] . 1910 Fairview Avenue East

Earth and Environmental Technologies

CHEMISTRY LABORATORY ANALYTICAL REPORT
June 22, 1993
Cathy Kiley, Hart Crowser Project Environmental Chemist
RE: PACCAR Phase IV, U1-B9 Borings, J-1639-27, Sequence EW

Attached are the compiled results from analyses conducted on samples received
May 27, 1993. We performed extractions and analyses as indicated:

Date Date
Matrix Quantity Extracted  Analyzed
> TPH-HCID Soil 7 5/28/93 - 5/28/93

This report contains the following:

Analytical results for soil samples presented on a dry weight basis.
Data qualifiers.

Results for method blanks.

Recoveries for spiked samples.

Differences for duplicate analyses.

Recoveries for laboratory control sample.

Copies of chain of custody forms.

Yy ¥Y vV v v VvY
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Hart Crowser
J-1639-27

Analytical Comment

TPH-HCID for this sample lot is performed using phenanthrene for quantitation.

HART CROWSER, INC.

VL2 )\L’“""L‘“

ES HERNDON

boratory Manager
Washington State Department of Ecology
Laboratory Accreditation Number C134
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Analytical Results

Hart Crowser

J-1639-27

Results in ppm (mg/kg or mg/L)

Compound U1-B9-S-1 Ul-B9-5-2 Ul-B9-S-3
Matrix Soil Soil Soil
% Moisture 26% 23% 28%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 100 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 14,000 12,000 62
Bunker C 50 U 50 U 50 U
0il 50 U0 50 U 50 U
Unknown 10 U i0 U 10 U
Total TPH Concentration 14,000 12,000 62
2-Fluorobiphenyl (surr #1) M M 100%
o-Terphenyl (surr #2) M M 99%
Hexacosane - nC26 (surr #3) 116 M 86%
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Analytical Results, continued

Hart Crowser
J-1639-27

Results in ppm {(mg/kg or mg/L)

Compound Ul-B9-S-~-4 Ul-B9-5-5 Ul1l-B9-5-7
Matrix Soil Soil Soil
% Moisture 24% 5 - 7%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 20U 12,000 80
Bunker C 50 U 50 U 50 U
0il 50 U 50U 50 U
Unknown 10 U 10 U 10 U
Total TPH Concentration - 12,000 80
2~Fluorobiphenyl (surr #1) 99% M 97%
o-Terphenyl (surr #2) 98% M 97%
Hexacosane - nC26 (surr #3) 83% 121 78%
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Analytical Results, continued

Hart Crowser
J-1639-27

Results in ppm (mg/kg or mg/L)

Compound

Matrix

% Moisture

Gasoline

Kensol
Kerosene/Jet A
Stoddard Solvent
Diesel/Fuel 0il #2
Bunker C

0il

Unknown

— Y T T e — — ———— A S S NS S Geh D S G S SR SN =S SR Sy - —— A Y ——

2=-Fluorobiphenyl (surr #1)

o-Terphenyl (surr #2)

Hexacosane - nC26 (surr #3)

——— — —— ——— T ——— — — o i i A L i S S S D S el S — —— —————— ——

Data

BEwqgi

n/t
n/a
Surr

Qualifiers

Not detected at indicated detection limit.
Below detection limit.

Estimated value below detection limit.
Also detected in associated method blank.

Unable to calculate recovery due to matrix interference.

Test not performed.
Not applicable.
Surrogate compound.
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Hart Crowser

Method Blanks

Results in ppm (mg/kg or mg/L)

Compound 05/28/93
Matrix . Soil
Gasoline 10 U
Kensol 10 U
Kerosene/Jet A 10 U
Stoddard Solvent 10 U
Diesel/Fuel 01l #2 20U
Bunker C 50U
0il 50 U
Unknown 10 U
Total TPH Concentration -
2-Fluorobiphenyl (surr #1) 102%
o-Terphenyl (surr #2) 101%
Hexacosane - nC26 (surr #3) 112%

J-1639-27
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Spikes

% Recovery

A Ms MSD

Compound U1-B9-5-8 U1l-B9-5-8
Matrix : Soil Soil
Kerosene/Jet A 93% 103%
2-Fluorobiphenyl (surr #1) 96% 106%
o~-Terphenyl (surr #2) 99% 109%
Hexacosane - nC26 (surr #3) 73% 80%
Duplicates

Relative % Difference
Compound Ul-B9-S-8
Matrix Soil
Kerosene/Jet A -11%

Hart Crowser
J=-1639-27
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Laboratory Control Sample

% Recovery

Compound 05/28/93
Matrix Soil
Diesel/Fuel 0il #2 96%
2=-Fluorcbiphenyl (surr #1) 102%
o~Terphenyl (surr #2) M
Hexacosane - nC26 (surr #3) 122%

g ) ) i e el L S - S S P S WS EF S M Gyt ey S T I - — -

Hart Crowser
J=-1639-27
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Hart Crowser, inc.

"MRT CR owsm 1910 Fairview Avenue East
Seattle, Washington 98102

FAX 206.328.5581

206.324.9530
Earth and Environmental Technologies

CHEMISTRY LABORATORY ANALYTICAL REPORT
June 30, 1993
Cathy Kiley, Hart Crowser Project Environmental Chemist
RE: PACCAR Phase IV, U1-B10 Borings, J-1639-27, Sequence FB

Attached are the compiled results from analyses conducted on samples received
June 1, 1993. We performed extractions and analyses as indicated:

Date Date
Matrix Quantity Extracted  Analyzed
» TPH-HCID Soil 6 6/02/93 6/02/93

This report contains the following:

Analytical results for soil samples presented on a dry weight basis.
Data qualifiers.

Results for method blanks.

Recoveries for spiked samples.

Differences for duplicate analyses.

Recoveries for laboratory control sample.

Copies of chain of custody forms.
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Analytical Comment

Hart Crowser
J-1639-27

TPH-HCID for this sample lot is performed using phenanthrene for quantitation.

HART CROWSER, INC.

Uty OM\

MES HERNDON

aboratory Manager
Washington State Department of Ecology

Laboratory Accreditation Number C134
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Hart Crowser

J=-1639~-27
Analytical Results
Results in ppm (mg/kg or mg/L)

Compound Ul-B10-S-1 Ul1-B1l0-S-3 Ul-Bl0-S-4
Matrix Soil Soil Soil
% Moisture I 27% 22% 24%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 610 20 U 20U
Bunker C 50 U 50U 50 U
0il 50 U 50 U 500
Unknown 10 U 10U 10 U
Total TPH Concentration 610 - -
2-Fluorobiphenyl (surr #1) 85% 78% 79%
o-Terphenyl (surr #2) 84% 83% 83%
Hexacosane - nC26 (surr #3) 94% 84% 89%
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Analytical Results, continued

Hart Crowser
J-1639-27

Results in ppm (mg/kg or mg/L)

Compound Ul-B10-S-5 U1l-B10-S—-6 Ul-B10-S-8

Matrix Soil Soil Soil

% Moisture 20% 16% 12%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A ic0 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 20 U 20U 20 U
Bunker C 50 U 50 U 50 U
il 50 U 50 0O 50 U
Unknown 10 U 10 U 10 U
Total TPH Concentration - - -

2-Fluorobiphenyl (surr #1) 80% 80% 78%
o-Terphenyl (surr #2) 83% 84% 77%
Hexacosane - nC26 (surr #3) 84% 81% 77%

Data Qualifiers

U Not detected at indicated detection limit.
- Below detection limit.

J Estimated value below detection limit.

B Also detected in associated methced blank.
M Unable to calculate recovery due to matrix interference.
n/t Test not performed.

n/a Not applicable.

Surr Surrogate compound.

Page 4



Hart Crowser
J=-1639-27

Method Blanks

Results in ppm (mg/kg or mg/L)

Compound 06/02/93
Matrix Soil
Gasoline 10 U
Kensol 10 U
Kerosene/Jet A 10 U
Stoddard Solvent 10 U
Diesel/Fuel 0il #2 20 U
Bunker C 50 U
0il 50 U
Unknown 10 U

Total TPH Concentration -

2-Fluorobiphenyl (surr #1) 76%
o-Terphenyl (surr #2) 79%
Hexacosane - nC26 (surr #3) 78%
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Spikes

% Recovery

MS MSD

Compound Ul-B10-8-8 Ul-B10-S-8
Matrix Soil Soil
Diesel/Fuel 0il #2 90% 92%
2-Fluorobiphenyl (surr #1) 76% 80%
o-Terphenyl (surr #2) 87% 92%
Hexacosane - nC26 (surr #3) 77% 82%
Duplicates

Relative % Difference
Compound Ul-B10-5-8
Matrix Soil
Diesel/Fuel 0il #2 -23%

Hart Crowser
J-1639-27
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Hart Crowser
J-1639-27

Laboratory Control Sample

o,

% Recovery '

Compound » 06/02/93
Matrix Soil
Diesel/Fuel 0il #2 92%
2-Fluorobiphenyl (surr #1) 98%
o-Terphenyl (surr #2) M
Hexacosane - nC26 (surr #3) 105%

—— — — — P W Y —p PP = e —— D D W W T W S S — ———————— —— ——————
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Seattle, Washington 98102
FAX 206.328.5581
206.324,9530

MRT ‘ o sm Hart Crowser, Inc. .
(] R w 1910 Fairview Avenue East

Earth and Environmental Technologies

CHEMISTRY LABORATORY ANALYTICAL REPORT
June 30, 1993
Cathy Kiley, Hart Crowser Project Environmental Chemist
RE: PACCAR Phase IV, U1-B11 Borings, J-1639-27, Sequence FB

Attached are the compiled results from analyses conducted on samples received
June 1, 1993. We performed extractions and analyses as indicated:

Date Date
Matrix Quantity Extracted  Analyzed
> TPH-HCID Soil 6 6/02/93 6/02/93

This report contains the following:

Analytical results for soil samples presented on a dry weight basis.
Data. qualifiers.

Results for method blanks.

Recoveries for spiked samples.

Differences for duplicate analyses.

Recoveries for laboratory control sample.

Copies of chain of custody forms.
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Analytical Comment

Hart Crowser
J-1639-27

TPH-HCID for this sample lot is performed using phenanthrene for quantitation.

HART CROWSER, INC.

i Ao

AMES HERNDON
Laboratory Manager

Washington State Department of Ecology
Laboratory Accreditation Number C134
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Analytical Results

Hart Crowser
J-1639=27

Results in ppm (mg/kg or mg/L)

Duplicate

Compound Ul1-B11-S-1 Ul-Bl1l1-S-1 Ul-B1i-S-2
Matrix Soil Soil Soil
% Moisture 7% 7% 21%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10.U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 99 67 89

Bunker C 50 U 50 U 500
0il 300 260 50

Unknown 10 U 10 U 10 U
Total TPH Concentration 399 327 139

2-Fluorobiphenyl (surr #1) 87% 77% 82%
o-Terphenyl (surr #2) 106% 91% 90%
Hexacosane - nC26 (surr #3) 119% 109% 113%
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Analytical Results, continued

Hart Crowser
J-1639-27

Results in ppm (mg/kg or mg/L)

Compound Ul-B11-5-3 U1-Bl1-S-5 Ul-Bll1l-S-6
Matrix Soil Soil Soil
% Moisture 25 25 19%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U i0 U
Kercosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10U 10 U i0Uw
Diesel/Fuel 0il #2 20 U0 20 U 200
Bunker C 50 U 50 U 500
0il 50 U 50 U 50 U
Unknown 10 U 10 U 10 U
Total TPH Concentration - - -
2-Fluorcbiphenyl (surr #1) 82% 80% 77%
o-Terphenyl (surr #2) 88% 87% 83%
Hexacosane - nC26 (surr #3) 110% 103% 102%
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Analytical Results, continued

Hart Crowser
J-1639-27

Results in ppm (mg/kg or mg/L)

Compound Ul-B11-S-~38
Matrix Soil
% Moisture 21%
Gasocline 10 U
Kensol 10 U
Kerosene/Jet A 10 U
Stoddard Solvent 10 U
Diesel/Fuel 0il #2 20 U
Bunker C 500
0il . 50 0
Unknown 10 U

2-Fluorobiphenyl (surr #1) 67%
o—-Terphenyl (surr #2) 75%
Hexacosane - nC26 (surr #3) 87%

Data Qualifiers

U Not detected at indicated detection limit.

Below detection limit.

J Estimated value below detection limit.
B Also detected in associated method blank.
M

Unable to calculate recovery due to matrix interference.

n/t Test not performed.
n/a Not applicable.
Surr Surrogate compound.
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Method Blanks

Hart Crowser
J—-1639-27

Results in ppm (mg/kg or mg/L)

Compound 06/02/93
Matrix Soil
Gasoline 10 U
Kensol 10 U
Kercsene/Jet A 10U
Steddard Solvent 10 U
Diesel/Fuel 0il #2 20 U
Bunker C 50 U
0il 50U
Unknown 10 U
Total TPH Concentration -

2-Fluorobiphenyl (surr #1) 76%
o-Terphenyl (surr #2) 79%
Hexacosane — nC26 (surr #3) 78%

T L ) e . e e T S S G —————— T S S —— — — . — —————— —
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Spikes

% Recovery

MS MSD

Compound Ul-B11-S-8 Ul-Bl1-S-8
Matrix Soil Soil
Diesel/Fuel 0il #2 77% 80%
2-Fluorobiphenyl (surr #1) 78% 79%
o-Terphenyl (surr #2) 92% 93%
Hexacosane - nC26 (surr #3) 99% 100%
Duplicates

Relative % Difference
Compound Ui-Bl11-5-1 Ul-B11-S-8
Matrix Soil Soil
Diesel/Fuel 0il #2 -4%
Total TPH Concentration 20%

Hart Crowser
J=1639-27
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Hart Crowser
J-1639-27

Laboratory Control Sample

0o,

% Recovery

Compound 06/02/93
Matrix Soil
Diesel/Fuel 0il #2 92%
- 2-Fluorobiphenyl {surr #1) 98%
o-Terphenyl (surr #2) M
Hexacosane - nC26 (surr #3) 105%

——— — ——— — T T S S L i f— ———— — — — —— - —— S — Y W i ——
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Hart Crowser, Inc.
1910 Fairview Avenue East
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HARTCROWSER i v o
A 19710 Fairview Avenue East

Seattle, Washington 98102
FAX 206.328.5581

206.324.95.
Earth and Environmental Technologies %

CHEMISTRY LABORATORY ANALYTICAL REPORT
June 22, 1993
Cathy Kiley, Hart Crowser Project Environmental Chemist
RE: PACCAR Phase IV, U1-B12 and U1-B13 Borings, J-1639-27, Sequence FC

Attached are the compiled results from analyses conducted on samples received
June 2, 1993. We performed extractions and analyses as indicated:

Date Date
Matrix Quantity Extracted  Analyzed
> TPH-HCID Soil 11 6/03/93 6/03/93

This report contains the following:

Analytical results for soil samples presented on a dry weight basis.
Data qualifiers.

Resuits for method blanks.

Recoveries for spiked samples.

Differences for duplicate analyses.

Recoveries for laboratory control sample.

Copies of chain of custody forms.
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~Hart Crowser
J-1639-27

Analytical Comment

TPH-HCID for this sample lot is performed using phenanthrene for quantitation.

HART CROWSER, INC.

Uyt =
{ JAMES HERNDON
Laboratory Manager

Washington State Department of Ecology
Laboratory Accreditation Number C134
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Hart Crowser

J=-1639-27
Analytical Results
Results in ppm (mg/kg or mg/L)
Duplicate
Compound Ul-B12-5-1 Ul-B1l2-5-1 Ul-B1l2-S-2
Matrix Soil Soil Soil
% Moisture 23% 23% 52%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 01l #2 270 360 310
Bunker C 50 U 50 U 50 U
0il 50 U 50U 50 0T
Unknown 10 U 10 U 10 U
Total TPH Concentration 270 360 310
2-Fluorobiphenyl (surr #1) 101% 100% 98%
o-Terphenyl (surr #2) 99% 96% 99%
Hexacosane-nC26 (surr #3) 102% 99% 99%

- — — — — — — — A —— —— — ———— — —— — —— —— T T — i i . ———————— — T—— f———— —————
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Hart Crowser

J-1639-27

Analytical Results, continued

Results in ppm (mg/kg or mg/L)
Compound U1-B12-5~-3 Ul1l-Bl1l2-S-5 Ul-Bl2-S-7
Matrix Soil Soil Soil
% Moisture 31% 26% 22%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 20 U 20 U 20 U
Bunker C 50 U 50 U 50 U
01l 50 U0 50 U 50 U
Unknown 10 U 10 U 10 U
Total TPH Concentration - - -
2-Fluorobiphenyl (surr #1) 96% 99% 95%
o-Terphenyl (surr #2) 99% 100% 100%
Hexacosane-nC26 (surr #3) 96% 99% 96%
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Analytical Results, continued

Results in ppm (mg/kg or mg/L)

Hart Crowser

J=1639-27

Compound Ui1-B12-S-8 Ul-Bl1l3-S-1 U1-B1l3-5-2
Matrix Soil Soil Soil
% Moisture 21% 26% 14%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U i0 U 10 U
Diesel/Fuel 0il #2 20 U 20 U 140
Bunker C 500 50 U 50 U
0il 50 U 50U 50 U0
Unknown 10U 10 U 10 U
Total TPH Concentration - - 140
2-Fluorobiphenyl (surr #1) 98% 75% 78%
o-Terphenyl (surr #2) 98% 81% 82%
Hexacosane-nC26 (surr #3) 95% 92% 90%
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Analytical Results,

continued

Hart Crowser
J-1639-27

Results in ppm (mg/kg or mg/L)

Compound Ul1-B13-8-3 Ul1-B13-S~5 Ul-Bl3-S5-7
Matrix Soil Soil Soil
% Moisture 28% 32 23%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 20 U 20 U 20U
Bunker C S0 U 50 U 50 U
0il 50 U 50 U 50 U
Unknown 10 U 10 U 10 U
Total TPH Concentration - - -
2=Fluorobiphenyl (surr #1) 70 79 77%
o-Terphenyl (surr #2) 78 88 84%
Hexacosane-nC26 (surr #3) 84 100 95%

Data Qualifiers

U Not detected at indicated detection limit.
- Below detection limit.

J Estimated wvalue below detection limit.

B Also detected in associated method blank.

M TUnable to calculate recovery due to matrix interference.
n/t Test not performed.
n/a Not applicable.
Surr Surrogate compound.
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Methed Blanks

Hart Crowser
J-1639-27

Results in ppm (mg/kg or mg/L)

Compound

06/03/93

Matrix Soil
Gasoline 10 U
Kensol 10 U
Kerosene/Jet A 100
Stoddard Solvent 10 U
Diesel/Fuel 0il #2 20 U
Bunker C 50 U
0il 50 U
Unknown 10 U
Total TPH Concentration’ -

2-Fluorobiphenyl (surr #1) 89%
o-Terphenyl (surr #2) 90%
Hexacosane-nC26 (surr #3) 84%

——— . — o —— . —— T — ———  —— ) R T S T A S e A " —— —
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Spikes

% Recovery

MS MSD

Compound Ul-B13-S-7 U1-B13-S-7
Matrix Soil Soil
Diesel/Fuel 0il #2 83% 88%
2-Fluorobiphenyl (surr #1) 78% T 78%
o-Terphenyl (surr #2) 93% 93%
Hexacosane—-nC26 (surr #3) 93% 94%
Duplicates

Relative % Difference
Compound Ul-B12-5-1 Ul1l-B1l3-5-7
Matrix Scil Soil
Diesel/Fuel 0il #2 -6%
Total TPH Concentration -29%

Hart Crowser
J-1639-27
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Laboratory Control Sample

% Recovery

Compound 06/03/93
Matrix Soil
Diesel/Fuel 0il #2 89%
2—Fluorobiphenyl (surr #1) 107%
o-Terphenyl (surr #2) M
Hexacosane-nC26 (surr #3) 132%

Hart Crowser
J-1639-27
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HARTCROWSER i e o
. 1910 Fairview Avenue East
. Seattle, Washington 98102

FAX 206.328.5581

206.324.9530
Earth and Environmental Technologies

CHEMISTRY LABORATORY ANALYTICAL REPORT
June 30, 1993
Cathy Kiley, Hart Crowser Project Environmental Chemist
RE: PACCAR Phase 1V, J-1639-27, Sequence FG

Attached are the compiled results from analyses conducted on samples received June
7, 1993. We performed extractions and analyses as indicated:

Date Date
Matrix Quantity Extracted  Analyzed
> TPH-HCID Soil 11 6/09/93 6/10/93

This report contains the following:

Analytical results for soil samples presented on a dry weight basis.
Data qualifiers.

Results for method blanks.

Recoveries for spiked samples.

Differences for duplicate analyses.

Recoveries for laboratory control sample.

Copies of chain of custody forms.
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Hart Crowser
J-1639-27

Analytical Comment

TPH-HCID for this sample lot is performed using phenanthrene for quantitation.

HART CROWSER, INC.

Washington State Department of Ecology
Laboratory Accreditation Number C134
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Hart Crowser
J=-1639-27

Analytical Results

Results in ppm (mg/kg or mg/L)

(U= w-3) (u-t w-3) U-1 -3 ,
G~1Bié H-1-Btt -Hot-Bra— ke 317

Compound S5-~1 S-3 S-4
Matrix Soil Soil Soil
% Moisture 23 31% 28%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kercsene/Jet A 10 U’ 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 53 110 20 U
Bunker C 50U 50 U 50 U
0il 50 U 50 U 50 U
Unknown 10 U 10 U 10 U
Total TPH Concentration 53 110 -
2-Fluorobiphenyl (surr #1) 102% 102% 99%
o-Terphenyl (surr #2) 103% 102% 100%
Hexacosane - nC26 (surr #3) 122% 119% 114%

TR D 7 e R D L L S L b S S D ey e s e S S e . N D S e D D D S T ——— ——— — —— T =} T —
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Hart Crowser

J-1639-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)
U-1 w-3 Uu-' W3 u-1 W3 WEILD
H=l-B14 —1—Bid H—1—Bi%
Compound 5-6 5-7 s-8
Matrix Soil Soil Soil
% Moisture 16% 19% 19%
Gasoline 10U 10 U 10 U
Kensol 10U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent ' 10 U 10 U 10 U
Diesel/Fuel 0il #2 20U 35 20U
Bunker C 50 U 50 U 50 U
0il 50 U 50 U 50 U
Unknown 10 U 10U 10 U
Total TPH Concentration - 35 -
2-Fluorobiphenyl (surr #1) 97% 100% 98%
o-Terphenyl (surr #2) 99% 102% 100%
Hexacosane - nC26 (surr #3) 110% 123% 111%

T A  — — — — A i s S Sl T ———————— —— T —————— — — T T S W S S — — w—
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Hart Crowser

J-1639=-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)
u-i w3
Duplicate |
219
B-+B+4 U-1 B15 U-1 B15 w21
Compound S5-8 S-1 S-3
Matrix . - Soil Soil Scil
% Moisture 19 10% 30%
Gasoline 10U 10 U 10 U
Kensol iouw 10 U 10 U
Kercosene/Jet A 100 10 U 10 U
Stoddard Solvent 10 U 10U i10 U
Diesel/Fuel 0il #2. 20U 20U 20 U
Bunker C 50U 500 50U
0il 50U0 50U 50U
Unknown 10U 10U 10U
Total TPH Concentration - - -
2-Fluorobiphenyl (surr #1) 98% 96% 95%
o-Terphenyl (surr #2) 101% 98% 99%
Hexacosane - nC26 (surr #3) 110% 112% 112%

R S D R e (D e s S G s g ) D S S . S S e S S S . T . Y _——— o Y o T S S v®
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Hart Crowser

J=1639-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)

U-1 B15 U-1 B15 U-1 B15
Compound -5 5-7 S-8
Matrix Soil Scil Soil
% Moisture 24% 19% 23%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U .
Diesel/Fuel Oil #2 ' 20U 20U 20 U
Bunker C 50 U 50 U 50 U
0il 50 U 50 U 50 U
Unknown 1c U 10 U 10 U
Total TPH Concentration - - -
2-Fluorobiphenyl (surr #1) 99% 99% 59%
o-Terphenyl (surr #2) 102% 101% 102%
Hexacosane - nC26 (surr #3) 112% 108% 109%

e ) T S T Y —— . . ————— — —— — T A ——— —— — —————— — ——— ——— o —

Data Qualifiers

U Not detected at indicated detection limit.

- Below detection 1limit.

J Estimated value below detection limit.

B Also detected in associated method blank.

M TUnable to calculate recovery due to matrix interference.
n/t Test not performed.

n/a Not applicable.
Surr Surrogate compound.
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Hart Crowser
J=1639-27

Methed Blanks

Results in ppm (mg/kg or mg/L)

Compound 06/09/93
Matrix Soil
Gasoline 10 U
Kensol 10 U
Kerosene/Jet A 10U
Stoddard Solvent 10 U
Diesel/Fuel 0il #2 20U
Bunker C 50 0
0il ' 50 U
Unknown ‘ 10 U
Total TPH Concentration -

2-Fluorcbiphenyl (surr #1) ' 107%
o-Terphenyl (surr #2) 110%
Hexacosane - nC26 (surr #3) 113%

T — — — . — —————— ——— — — —— e Sm W S . — ———— — ——
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B [ 7
! Hart Crowser
J-1639-27
.
( Spikes
!" '
L % Recovery
MS MSD
U-1 B15 U-1 B15
il Compound S-8 5-8
Pl e ————— e e e e
P
- Matrix Soil Scil
: Kerosene/Jet A 84 84%
L' e ——————
2-Fluorobiphenyl (surr #1) 103 109%
Lo o-Terphenyl (surr #2) 100 99%
. Hexacosane - nC26 (surr #3) 115 106%

T D e " S S D ) et S S St ) R A S S gt S e S — T ————— — — — o

Duplicates

Compound
L Matrix

L Kerosene/Jet

Relative % Difference

s e s —— — ——— . P W S D ) —— — A — — —— T T —— Ay ———
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Hart Crowser
J-1639-27

Laboratory Control Sample

% Recovery
Compound 06/09/93
Matrix Soil
Kerosene/Jet A 82%
2~Flucrobiphenyl (surr #1) 135%
c-Terphenyl (surr #2) 100%
Hexacosane - nC26 (surr #3) 112%

T S et S ) S T T — ———— — — S ——— —— ——— — . —
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Hart Crowser, Inc.

1910 Fairview Avenue East
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1910 Fairview Afenue East
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.. HARTCROWSER e e o
Lot A ] 1910 Fairview Avenue East

Seattle, Washington 98102
- FAX 206.328.5581

Earth and Environmental Technologies 206.324.9530

- CHEMISTRY LABORATORY ANALYTICAL REPORT
June 22, 1993

- Cathy Kiley, Hart Crowser Project Environmental Chemist

RE: PACCAR Phase IV, U1-W2 Borings, J-1639-27, Sequence EZ

Attached are the compiled results from analyses conducted on samples received
May 28, 1993. We performed extractions and analyses as indicated:

- Date Date
Matrix Quantity Extracted  Analyzed
> TPH-HCID Seil 7 6/01/93 6/01/93

This report contains the following:

Analytical results for soil samples presented on a dry weight basis.
Data qualifiers.

Results for method blanks.

Recoveries for spiked samples.

Differences for duplicate analyses.

Recoveries for laboratory control sample.

Copies of chain of custody forms.

vy vv¥V vy vy Vv Y
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Hart Crowser
- J-1639-27

. Analytical Comment

The Relative Percent Difference (RPD) for duplicate sample U1-W2-S-1 is out of

i control. The sample was reextracted and reanalyzed. The reanalysis RPD is out of
control. The sample matrix is variable.

TPH-HCID for this sample lot is performed using phenanthrene for quantitation.

. HART CROWSER, INC.

S HERNDON

boratory Manager
Washington State Department of Ecology
Laboratory Accreditation Number C134
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Analytical Results

Hart Crowser
J-1639-27

Results in ppm (mg/kg or mg/L)

Duplicate

Compound Ul-W2-5-1 Ul-W2-S-1 Ul-W2-5-2
Matrix Soil Soil Soil
% Moisture 26% 26% 21%
Gasoline 10 U 10 U 10U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10U 10 U
Stoddard Soclvent 10 U 10 U 10 U
Diesel/Fuel 0Oil #2 3,600 9,500 8,400
Bunker C 50 U 50 U 50 U
0il 500 50 U 50 U
Unknown 10 U 10 U 10 U
Total TPH Concentration 3,600 9,500 8,400
2~Fluorobiphenyl (surr #1) M M M
o-Terphenyl (surr #2) M 92% M
Hexacosane - nC26 (surr #3) M 97% 119%

o —— ——— — A ——————— ——— T . — — —— ———— ——— — —
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Analytical Results, continued

Hart Crowser
J=1639-27

'Results in ppm (mg/kg or mg/L)

Compound Ul-W2-S8-3 Ul-W2-S-4 Ul-W2-5-5
Matrix Soil Soil Soil
% Moisture 30% 20% 17%
Gasoline 10 U 10 U 10 U
Kensol 10 U i0 U 10U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 © 10 U
Diesel/Fuel 0il #2 980 8,800 55
Bunker C 50U 50 U 50 U
0il 50 U 50 U0 500
Unknown 10 U 10U 10 U
Total TPH Concentration 980 8,800 5%
2-Fluorobiphenyl (surr #1) 102 M 90%
o-Terphenyl (surr #2) 89 M 88%
Hexacosane = nC26 (surr #3) 91 115% 73%

L o e e S S S T T ——————— —— ——— ——————— —————— — — ————— {—— ———————
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Analytical Results,

continued

Compound Ul-W2-S-6 Ul-W2-5-8
Matrix Soil Soil
% Moisture 10% 7%
Gasoline 10 U 10 U
Kensol 10 U 10 U
Kerosene/Jet A 10U i0 U
Stoddard Solvent 10 U 10 U
Diesel/Fuel 0il #2 180 20 U
Bunker C 50 U0 50 U
oil 50 U 50 U
Unknown 10 U 10 O
Total TPH Concentration 180 -
2-Fluorobiphenyl (surr #1) 93% 90%
o-Terphenyl (surr #2) 89% 88%
Hexacosane - nC26 (surr #3) 74% 69%

———— - —- S = — e e S S N S S P S G Ga S G - S T S S S G G - S D S G G — —— -

Data Qualifiers

U Not detected at indicated detection limit.

- Below detection limit.

J Estimated value below detection limit.
B Also detected in associated method blank.
M Unable to calculate recovery due to matrix

n/t Test not performed.
n/a Not applicable.
Surr Surrogate compound.

Hart Crowser
J-1639-27

Results in ppm (mg/kg or mg/L)

interference.

Page 5



Hart Crowser
Jd=1639-27

Method Blanks

Results in ppm (mg/kg or mg/L)

Compound 06/01/93
Matrix Soil
Gasoline 10 U
Kensol 10 U
Kerosene/Jet A 10 U
Stoddard Selvent 10 U
Diesel/Fuel 0il #2 20 U
Bunker C 50U
0il 50 U
Unknown 10 U
Total TPH Concentration -

2-Fluorobiphenyl (surr #1) 106%
o-Terphenyl (surr #2) - 107%
Hexacosane - nC26 (surr #3) 108%

Page 6



Laboratory Contreol Sample

[

% Recovery

Compound 06/01/93
Matrix Soil
Diesel/Fuel 0il #2 106%
2=-Fluorobiphenyl (surr #1) 138%
o-Terphenyl (surr #2) M
Hexacosane - nC26 (surr #3) 120%

Hart Crowser
J-1639-27

Page 8
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Hart Crowser

J=1639-27

Spikes

% Recovery

MS MSD

Compound Ul~-W2-5-8 Ul-W2-5-8
Matrix : Soil Soil
Kerosene/Jet A 83% 85%
2-Fluorobiphenyl (surr #1) 88% 91%
o-Terphenyl (surr #2) 93% 98%
Hexacosane - nC26 (surr #3) 71% 74%
Duplicates

Relative % Difference
Compound Ul-W2-5-1 Ul-W2-5-8
Matrix Soil Soil
Kerosene/Jet A -2%
Total TPH Concentration -90%
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Hart Crowser
J-1639-27

Analytical Comments

The relative percent difference (RPD) for duplicate samples U-1 BF1 S-1 and U-1
BF4 S-3 are out of control. The samples were reextracted and reanalyzed. The
reanalysis RPD is out of control. The sample matrices are variable.

The TPH-HCID concentration in sample U-1 BF3 S-2 is greater than five times the
spike concentration. Therefore, spike and spike duplicate recoveries are not
calculated. Relative percent difference is calculated from the sample concentrations
in the spike and spike duplicate.

TPH-HCID for this sample lot is performed using phenanthrene for quantitation.
Letter designations above sample identifications correspond with associated method

blanks and laboratory control samples.

HART CROWSER, INC.

/N

MES HERNDON

Laboratory Manager
Washington State Department of Ecology
Laboratory Accreditation Number C134

Page 2



Hart Crowser

J=-1639-27
| Analytical Results
Results in ppm (mg/kg or mg/L)
= A
P A Duplicate A
U-1 BF1 U-1 BF1l U-1 BF1
Compound 5-1 S-1 5-3
- Matrix Soil Soil Soil
- % Moisture 28% 28% 28%
- Gasoline 10 U 10 U 10 U
Kensol 10U 10 U 10 U
A Kerosene/Jet A 10 U 10 U 10 U
;! Stoddard Solvent 10U 10 U 10 U
- Diesel/Fuel 0il #2 820 1,300 360
‘ Bunker C 50U 50 © 50U
| 0il 50 U 50 U 220
Unknown 10U 10 U 10 U
- Total TPH Concentration 820 1,300 580
P e e e e e —————————
2-Fluorobiphenyl (surr #1) 121% 131% 120%
P o-Terphenyl (surr #2) 105% 117% 109%
b Hexacosane - nC26 (surr #3) 104% 114% 112%

T W L S L el e - — S S - S D TR D S S S ———— . T iy i T T . R S S e S S G . — ———— — e ——
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' HARTCROWSER oo v o
K A 1910 Fairview Avenue East

Seattle, Washington 98102
FAX 206.328.5581

. 206.324.9530
Earth and Environmental Technologies

L CHEMISTRY LABORATORY ANALYTICAL REPORT
June 30, 1993
Cathy Kiley, Hart Crowser Project Environmental Chemist
RE: PACCAR Phase 1V, J-1639-27, Sequence FH

Attached are the compiled results from analyses conducted on samples received June
9, 1993. We performed extractions and analyses as indicated:

Date Date
o Matrix Quantity Extracted  Analyzed
> TPH-HCID Soil 25 6/11/93 6/14/93

. This report contains the following;:

Analytical results for soil samples presented on a dry weight basis.
Data qualifiers.

Results for method blanks.

Recoveries for spiked samples.

Differences for duplicate analyses.

Recoveries for laboratory control sample.

Copies of chain of custody forms.

yvyvyvyvYyvyy
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Hart Crowser

J-1639=-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)
A A A
U-1 BF1 U-1 BF1 U-1 BF1
Compound S-4 - 8-5 5-7
Matrix Soil Soil Soil
% Moisture ' 27% - 27% 26%
Gasoline 10U 10U 10 U
Rensol 10 U 10 U 10U
Kerosene/Jet A 10 U 10 U i0 U
Stoddard Solvent 10U 10 U 10 U
Diesel/Fuel 0il #2 170 31 20U
Bunker C 50U 50 U 50 U
0il 50U 50U 50U0
Unknown 10U io0 U 10 U
Total TPH Concentration 170 31 -
2-Fluorobiphenyl (surr #1) 119% 115% 114%
o-Terphenyl (surr #2) 111% 112% 112%
Hexacosane - nC26 (surr #3) 111% 106% 110%

e e e e e e o i o o o o 0 TS0 L (L (L e e e e o (R Y el S S Bt e S . . T — . 2 S S
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Hart Crowser

J-1639-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)
A A : A

U-1 BF1 U-1 BF2 U-1 BF2
Compound 5-8 S5-1 S-3
Matrix - Soil Soil Soil
% Moisture 18% 26% 26%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10U 10 U
Stoddard Sclvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 200 6,100 1,200
Bunker C 50U 50 U 50 U
0il ' 50U 50 U0 50 U
Unknown 10 U 10 U 10 U
Total TPH Concentration - 6,100 1,200
2-Fluorocbiphenyl (surr #1) 117% M 133%
o-Terphenyl (surr #2) 115% 154% 110%
Hexacosane - nC26 (surr #3) 106% 126% 110%

T e (D L S L e . . et e S e e S e . S . e S i T i A T it o s S S e, S S

Page 5



Hart Crowser

J~-1639-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)
A A A
U-1 BF2 U-1 BF2 U-1 BF2

Compound S-4 S-5 S-7
Matrix Soil Soil Soil
% Moisture 20% 20% 9%
Gasoline 10U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A i0 U 10U 10 U
Stoddard Solvent 100 10 U 10 U
Diesel/Fuel 0il #2 4,100 1,900 830
Bunker C 50 U 50U0 50 U
0il 50 U 50U 50U
Unknown 10 U 10 U 10 U
Total TPH Concentration 4,100 1,900 830
2-Fluorokiphenyl (surr #1) M M - M
o-Terphenyl (surr #2) 116% 118% M
Hexacosane - nC26 (surr #3) 125% 121% 119%

Page 6



Hart Crowser

J-1639-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)
A
A Duplicate A
: U-1 BF2 U-1 BF2 U-1 BF3

Compound s-8 5-8 S-1
Matrix Soil Soil Soil
% Moisture 11 11% 25%
Gasoline 10 U 10 U 10 U
Kensol , 100 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 : 450 420 1,300
Bunker C 50 U 50U 50U
0il 50 0 50 U 50U
Unknown 10 U 10 U 10 U
Total TPH Concentration 450 420 1,300
2-Fluorobiphenyl (surr #1) 130 121% M
o-Terphenyl (surr #2) 118 112% M
Hexacosane - nC26 (surr #3) 112 102% 98%

Page 7



Hart Crowser

J-1639-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)
A A
A MS MSD
U=-1 BF3 J-1 BF3 U-1 BF3
Compound S5-2 5-2 s-2
Matrix Soil Soil Soil
% Moisture 28% 28% 28%
Gasoline 10 U 10 U 10 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
S5toddard Solvent 10U io o 10 U
Diesel /Fuel 0il #2 4,000 5,200 3,100
Bunker C 50 U 50 U 50U
0il 50 U 50 U 500
Unknown 10 U 10 U 10 U
Total TPH Concentration 4,000 5,200 3,100
2-Fluorobiphenyl (surr #1) M M M
o-Terphenyl (surr #2) 112% M 113%
Hexacosane -~ nC26 (surr #3) 114% 108% 116%

e e e o o o o o e o o e T B ) D D e e . e S S e . S . e o — — —
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Hart Crowser

J=1639-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)
A A A
U-1 BF3 U-~1 BF3 U-1 BF3
Compound S-3 5-5 S=7
Matrix Soil Soil Soil
% Moisture 31% 28% 25%
Gasoline 10 U 10 U 1c U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10U 10 U 10U
Stoddard Solvent 10U 10 U 10U
Diesel/Fuel 0il #2 470 7,400 200
Bunker C 50U 50U 50U
0oil 64 50U 50 U
Unknown 10U 10 U 10 U
Total TPH Concentration 530 7,400 200
2-Fluorobkiphenyl (surr #1) 118% M 123%
o-Terphenyl (surr #2) 97% M 117%
Hexacosane - nC26 (surr #3) 94% 121% 112%

i S D R S e e S D i . i e . D S . S e T } — ——— — T Y — ———y. T — ——
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Hart Crowser

J-1639-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)
A B B
U-1 BF3 U-1 BF4 U-1 BF4
Compound 5-8 5-1 S-3
Matrix Soil Soil Scil
% Moisture 6% 24% 29%
Gasoline 10 U 10U 10U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Steddard Solvent 10U 10 U 10 U
Diesel/Fuel 0il #2 20 21,000 1,300
Bunker C 50 U 500 50U
0il : 50U 500 50 U
Unknown 10 U 10 U 10T
Total TPH Concentration 20 21,000 1,300
2=-Fluorobiphenyl (surr #1) 113% M 123%
o-Terphenyl (surr #2) 112% M 107%
Hexacosane - nC26 (surr #3) 82% 131% 98%
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Hart Crowser

J-1639-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)
B
Duplicate A A
U-1 BF4 U=-1 BF4 U-~-1 BF4

Compound 5-3 S-4 S-5
Matrix Soil Soil Soil
'% Moisture 29% 31% 21%
Gasoline 10 U 10 U 10 U
Kenscl 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 3,200 53 290
Bunker C : 50 U 50 U 500
0il 50 U 50 U 50U
Unknown 10U 10 U 10 U
Total TPH Concentration 3,200 53 290
2-Fluorobiphenyl (surr #1) 133% 112% 119%
o-Terphenyl (surr #2) 111% 108% 112%
Hexacosane - nC26 (surr #3) 104% : 84% 88%

) T S L L el e e s o S S ——— T " - — ————— T A ) ———— — — - A S T ———— —— Yoy S —

Page 11



Hart Crowser

J=1639-27
Analytical Results, continued
Results in ppm (mg/kg or mg/L)
A A A
U-1 BF4 U-1 BF4 U-1 BF4
Compound - L 5-6 5-7 S-8
Matrix Soil Soil Soil
% Moisture 22% 19% 21%
Gasoline 10 U 10 U i0 U
Kensol 10 U 10 U 10 U
Kerosene/Jet A 10 U 10 U 10 U
Stoddard Solvent 10 U 10 U 10 U
Diesel/Fuel 0il #2 31 60 78
Bunker C 50 U 50 U 50 U
0il 50 U 50U 50 U0
Unknown : 10 U 10 U 10 U
Total TPH Concentration 31 60 78
2-Fluorobiphenyl (surr #1) 118% 114% 113%
o-Terphenyl (surr #2) 117% 112% 111%
Hexacosane - nC26 (surr #3) 84% 78% B0%

Data Qualifiers

- —— ————— — . —————— f—

U Not detected at indicated detection limit.

- Below detection limit.

J Estimated value below detection limit.

B Also detected in associated method bklank.
M Unable tc calculate recovery due to matrix interference.

n/t Test not performed.
n/a Not applicable.
Surr Surrogate compound.
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Method Blanks

Results in ppm (mg/kg or mg/L)

Compound

D e o i S (D ey T . . o S ) . S . W .l T T —— o —— — — — — o 2 2

Gasoline

Kensol
Kerosene/Jet A
Stoddard Solvent
Diesel/Fuel 0il #2
Bunker C

0il

Unknown

a
6/11/93

B
6/15/93

Total TPH Concentration

ST T S R N h e e e e e . ke . g L B L e S . S S o i . o} . o . e o S ot

2-Fluorobiphenyl (surr #1)
o-Terphenyl (surr #2)
Hexacosane - nC26 (surr #3)

T S D S 0 L el S S . S et . D — ——— ———— — — o o

Hart Crowser
J=1639-27
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Spikes
% Recovery
A A
MS MSD
| U-1 BF1 U-1 BF1
Compound S-8 5-8
Matrix Soil Soil
Diesel/Fuel 0il #2 102% 97%
2-Flucrobiphenyl (surr #1) 121% 110%
o-Terphenyl (surr #2) 108% 106%
Hexacosane - nC26 (surr #3) 97% 97%

o o o o o o o o L L e e e et e e S . S . e S . S —— T — —

Hart Crowser

J=1639-27

Page 14



Hart Crowser

J=1639-27
Duplicates
Relative % Difference
A A A
U-1 BF1 U-1 BF1l U-1 BF2
Compound S-1 5-8 5-8
Matrix Soil Soil Soil
Diesel/Fuel 0il #2 ‘ 5%
Total TPH Concentration -45% 7%
A B
U-1 BF3 U-1 BF2
Compound 5-2 S-3
Matrix Soil Scoil
Total TPH Concentration 51% -84%
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Laboratory Control Sample

% Recovery

A
Conmpound 6/11/93
Matrix Soil
Kerosene/Jet A 91
2-Fluorobiphenyl (surr #1) M
o-Terphenyl (surr #2) 109
Hexacosane - nC26 (surr #3) 117

D D gt — T S A Sl — " ——— — — — S —————— — A oy .

Hart Crowser
J=1639-27

B
6/15/93

—— ———— — ——
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. HARTCROWSER s
; | A 1910 Fairview Avenue East
Seattle, Washington 98102

FAX 206.328.5581

P . . 206.324.9530
Earth and Environmental Technologies

CHEMISTRY LABORATORY ANALYTICAL REPORT
June 30, 1993
Cathy Kiley, Hart Crowser Project Environmental Chemist
RE: PACCAR U1W2, J-1639-27, Sequence FD

Attached are the compiled resuits from analyses conducted on the sample received
June 3, 1993. We performed extractions and analyses as indicated:

Date Date
- Matrix Quantity Extracted = Analyzed
J -
> TPH-HCID Water 1 6/14/93 6/14/93

This report contains the following:

Analytical results for the water sample.
Data qualifiers.

Results for method blanks.

Differences for duplicate analyses.
Recoveries for laboratory control sample.
Copies of chain of custody forms.

vy vyvvyvyvyy
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Hart Crowser
J-1639-27

Analytical Comment

TPH-HCID for this sample lot is performed using phenanthrene for quantitation.

HART CROWSER, INC.

UM-%”HQUK

S HERNDON

Laboratory Manager
Washington State Department of Ecology
Laboratory Accreditation Number C134
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Hart Crowser
J=-1639-27

Analytical Results

Results in ppm (mg/kg or mg/L)

Duplicate
Compound Ulwa-1 Ulw2-1
Matrix Water Water
Gasoline 0.2 U 0.2 U
Kensol : ] 0.4 U 0.4 U
Kerosene/Jet A 0.4 U 0.4 U
Stoddard Solvent ' 0.2 U 0.2 U
Diesel/Fuel 0il #2 50 55
Bunker C 2.00 2.0 0
0il 2.00 2.00
Unknown 0.2 U 0.2 U
Total TPH Concentration 50 55
2-Fluorobiphenyl (surr #1) 100% 110%
o-Terphenyl (surr #2) 83% 92%
Hexacosane - nC26 (surr #3) 88% 114%

T T T ) —— ——— —— — Y ——— T — ——— ——— — ——— v i

Data Qualifiers

U Not detected at indicated detection limit.

- Below detection limit.

J Estimated value below detection limit.

B Also detected in associated method blank.

M Unable to calculate recovery due to matrix interference.
n/t Test not performed.
n/a Not applicable.
Surr Surrogate compound.
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Hart Crowser
J=-1639=-27

Method Blanks

Results in ppm (mg/kg or mg/L)

Compound 06/14/93
Matrix Water
Gasoline 0.2 U
Kensol 0.4 U
Kercsene/Jet A 0.4 U
Stoddard Solvent 0.2 U
Diesel/Fuel 0il #2 0.8 T
Bunker C 2.0U0
0il 2.0 0
Unknown 0.2 U

e D D D S W S i el ek T T S S — S ——— — ——— Ay . T ————————

2-Fluorobiphenyl (surr #1) 87%
o-Terphenyl (surr #2) 93%
Hexacosane - nC26 (surr #3) 50%

. s e e - — — T S — — ——————— —— —— ———— A —

Page 4



Hart Crowser

J=1639-27
Duplicates
Relative % Difference
Compound Ulw2-1
Matrix ’ Water
Total TPH Concentration -10%

Laboratory Control Sample

% Recovery
Compound A 06/14/93
Matrix Water
Kerosene/Jet A 107%
2-Fluorobiphenyl (surr #1) M
o-Terphenyl (surr #2) 95%
Hexacosane - nC26 (surr #3) 63%
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HARTCROWSER vt v £
( w ) 1310 Fairview Avenue East
_ . Seattle, Washington 98102

FAX 206.328.5581
206.324.9530

Earth and Environmental Technologies

CHEMISTRY LABORATORY ANALYTICAL REPORT
July 15, 1993
Cathy Kiley, Hart Crowser Project Environmental Chemist
RE: PACCAR U1 Hot Spot, J-1639-27, Sequence FT

Attached are the compiled results from analyses conducted on the sample received
June 25, 1993. We performed extractions and analyses as indicated:

Date Date
Matrix Quantity Extracted  Analyzed
> TPH-HCID Water 1 6/25/93 6/25/93

This report contains the following:

Analytical results for the water sample.
Results for method blanks.

Differences for duplicate analyses.
Recoveries for laboratory control sample.
Copies of chain of custody forms.

yvyvyyvyy

Seattle « Tacoma + Richland + Anchorage * Portland + SanFrancisco * lLongBeach



Hart Crowser
J-1639-27

Analytical Comment

TPH-HCID for this sample lot is performed using phenanthrene for quantitation.

HART CROWSER, INC.

P

AMES HERNDON

Laboratory Manager
Washington State Department of Ecology
Laboratory Accreditation Number C134

Page 2



Hart Crowser
J-1639-27

Analytical Results

Results in ppm (mg/kg or mg/L)

: Duplicate
Compound Ul-W3 Ul-w3
Matrix Water Water
Gasoline 0.2 U 0.2 U
Kensol 0.4 U 0.4 U
Kerosene/Jet A 0.4 U 0.4 U
Stoddard Solvent 0.2 U 0.2 U
Diesel/Fuel 0il #2 8.3 9.6
Bunker C 2.0U0 2.0U0
0il 2.0 0T 2.0 0
Unknown 0.2 U 0.2 U
Total TPH Concentration 8.3 9.6
2~-Fluorobiphenyl (surr #1) 104% 108%
o-Terphenyl (surr #2) 101% 103%
Hexacosane - nC26 (surr #3) 120% 123%

Data Qualifiers

U Not detected at indicated detection limit.

- Below detection limit.

J Estimated value below detection limit.

B Also detected in associated method blank.

M Unable to calculate recovery due to matrix interference.
n/t Test not performed.

n/a Not applicable.
Surr Surrogate compound.

Page 3



Hart Crowser
J-1639-27

Method Blanks

Results in ppm (nmg/kg or mg/L)

Compound 06/25/93
Matrix _ Water
Gasoline

Kensol
Kerosene/Jet A
Stoddard Solvent
Diesel/Fuel 0il #2
Bunker C

0il

Unknown

OMNOOOODO
NOO®N S BN
caddacaaocdg

Total TPH'Concentration -

2-Flucrokiphenyl (surr #1) 98%
o-Terphenyl (surr #2) 98%
Hexacosane - nC26 (surr #3) 115%
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J-1639=-27
Duplicates
Relative % Difference
Compound ' Ul-W3
Matrix Water
Total TPH Concentration =-14%

Laboratory Control Sample

% Recovery
Compound 06/25/93
Matrix Water
Kerosene/Jet A | 100%
2-Fluorobiphenyl (surr #1) M
o-Terphenyl (surr #2) 97%
Hexacosane - nC26 (surr #3) 113%
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