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1.0 SUMMARY OF FINDINGS

Subsurface investigation activities were conducted at the Safeway Store
property, 1153 Duane Street, Astoria, Oregon, to evaluate soil and

_ groundwater beneath the site as required by a Purchase and Sale Agreement.
0 ' Specifically, the objectives of the work activities were to evaluate the nature,

i extent, and sources of solvents in site groundwater, as well as petroleum
hydrocarbons in soils exposed within subgrade (basement level} areas of the
[ : property. In October 2003, eight push probe borings were installed for the

L3 : - collection-of- groundwater-samples;-and-shallow-soil-samples-were-collected

from 17 subgrade locations. This work supplements previous investigation
activities conducted at the property in early 2003. A summary of the findings
relating to the subsurface investigation activities is presented below.

1) The site has been variously filled with predominantly sands and silts
above a former tidal flat surface located at a depth of about 18 feet below

1 ' current street level. Subgrade areas east of the current Safeway store

:} _ have been filled only up to a depth of approximately 9.5 feet below street

level. Below the former tidal flat surface are alternating zones of native

.alluvial sands and silts.

2) Uppermost groundwater occurs in the sand fill unit typically at depths of
12 to 14 feet below street level. Net groundwater flow direction is
inferred to be north towards the Columbia River.

3) “ Testing of the exposed subgrade soils detected petroleum hydrocarbons,
polychlorinated biphenyls (PCBs), polynuclear aromatic hydrocarbons
(PAHSs), and-lead as elevated levels.

a) The lateral extent of petroleum contamination appears adequately
- defined and does not appear to extend off the subject property.

b) The vertical extent of petroleum contamination does not appear to
extend more than 4 feet below the basement level.

¢) The source of the detected petroleum contamination in shallow
subgrade soils is not known. '

d) The soils couid pose a risk for direct contact with a residential
receptor for PCBs and PAHS, or an occupational receptor for
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PAHs. However, no current unacceptable human health risk is
identified with respect fo the contaminated soils, as long as access
to the unfinished basement level continues to be restricted.

4) Groundwater testing indicates volatile organic compounds (VOCs),
predominantly chlorinated solvents, are present in groundwater

a) ltis interpreted that at least two plumes and sources for VOCs are
present in groundwater beneath the site

D A central VOC plume, composed predominantly of vinyl
chloride, originates near the southern property boundary
near the American Legion property, and extends north
beneath the Safeway store and off the site beneath Duane
Street. This plume is limited to the saturated sand fill unit.

i) A western VOC plume, composed entirely of iow levels of
vinyl chloride, is present on the western margin of the
property, and is interpreted to originate off-site. This plume
appears to be present in both the sand fill unit and the upper
alluvial deposits.

b) The lateral and vertical extent of the two identified VOC plumes
appear to be adequately defined on the Safeway property.

¢) A preliminary evaluation of risk for the VOCs in groundwater
indicates possible unacceptable risk to future potential residents
due to vapor intrusion into buildings by vinyl chloride at one
tocation. No unacceptable risks were preliminarily identified under
current use conditions or future uses of the site for commercial or
other non-residential activities.

2.0 RECOMMENDATIONS

Based on the results of the subsurface investigation activities, the following
recommendations are presented:

1) Subgrade Petroleum Contaminated Soils

[T P =y

a) if leftin-place, undisturbed, cleanup actions do not appear
necessary with respect to the identified petroleum-contaminated
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soils, as long as access to the unfinished basement level continues
to be restricted.

b) If excess soils are generated during future re-development of this
area, then special management of these soils will be necessary.

c) If cleanup of the impacted soils were deemed appropriate, the
most feasible remedial options would be removal, capping, or
some combination of the two. :

2) VOCs in Groundwater

a) Ifleft in-place, undisturbed, cleanup actions do not appear
necessary with respect to the identified VOCs in groundwater, as
long as site use does not change.

b) If residential uses are contemplated for the property, then cleanup
actions would likely be necessary to reduce the VOC levels in
groundwater, or to prevent vapor intrusion into structures through
the use of engineering controls, such as vapor barriers or other
vapor resistant construction methods.

c) If excess groundwater is generated by dewatering during re-
development in the plume areas, then special management of this
water will be necessary.

d) Activities that may exacerbate the spread of contamination should
be avoided at the property, such as the installation of deep utility
trenches, or the installation of water wells for any purpose.

3) Other Issues

a) Inthe absence of any cleanup actions for soil or groundwater at
the property, a deed restriction preventing residential uses of the
property may be warranted. ) '

b) If the Oregon Department of Environmental Quality (DEQ) were
asked to issue a letter of “no further action” for this site, the agency
would most likely require a additional Remedial Investigation (RI),
Risk Assessment (RA), and Feasibility Study (FS) activities for the
property.
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3.0 INTRODUCTION

Safeway Inc. retained Hahn and Associates, Inc. (HAI) to conduct
subsurface investigation activities at the Safeway Store property, located at
1153 Duane Street, Astoria, Oregon (Figures 1 and 2).

The work activities were conducted to evaluate the nature, extent, and
sources of solvents in site groundwater, as well as petroleum hydrocarbons
in soils exposed within subgrade (basement level) areas of the property.
Decommissioning of an underground storage tank (UST) and an above-
ground storage tank (AST), both located in the subgrade area of the site,
was conducted concurrent with the subsurface investigation activities, but is
documented in a separate report.

The above work activities were required to be completed by Safeway as part
of a Eirst Amendment to Purchase and Sale Agreement between Safeway
and the City of Astoria. This report satisfies the requirement of that
Agreement for preparation of a “Petroleum Delineation Report” and a “VOCs
Delineation Report”.

4.0 BACKGROUND

In January 2003, HAI conducted a Phase | ESA for the City of Astoria of the
entire block bounded by 11", 12", Duane, and Exchange Streets, which
includes the Safeway property and the American Legion property. The
Phase | report identified potential environmental conditions at the property
that warranted further assessment. In February and March 2003, HAI
conducted a Phase I} ESAZ for the City of Astoria to further evaluate the
identified environmental conditions. The identified environmental conditions,
as well as a brief summary of the Phase H ESA testing results are
summarized below:

1 Hahn and Associates, Inc. (2003). A Phase | Environmental Site Assessment, Approximate 1.48-Acre
Safeway/America Legion Property, 1153 Duane Street/1132 Exchange Street, Astoria, Oregon (HAI
Project No. 6039). January 17, 2003.

2 Hahn and Assoclates, Inc. (2003). Phase Ii Environmental Site Assessmeitt Repoit, 1.48-Acre
Safeway/America Legion Property, 1153 Duane Street and 1132 Exchange Street, Astoria, Oregon (HAI
Project No. 6081). April 14, 2003.
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1)

Baseline Groundwater Testing Due to Historical Uses The subject
property was historically occupied by several commercial tenants,
including an automobile repair garage and paint shop, a used car sales
business, a dry cleaning establishment, and a newspaper printing
company, which may have used hazardous materials as part of business
operations.

Phase |l baseline assessment of groundwater was conducted to
evaluate these potential sources of contamination. Analytical testing of
groundwater samples collected from 14 borings at the site indicated
several volatile organic hydrocarbons (VOCs), in particular chiorinated

2)

3)

solvents-were-detected-at-concentrations-exceeding-U-S—Environmental

Protection Agency (EPA) Region 9 Preliminary Remedial Goals (PRGs)
for tap water (October 2002). Additional investigation was deemed
necessary to determine the full nature, extent, and sources of solvents in
site groundwater.

Shallow Soils in Subgrade Areas As part of the baseline assessment of
the property due to historical uses, exposed soils within the subgrade
area beneath two former printers and a former automobile painting
operation weré sampled during the Phase li ESA. Diesel- and oil-range
petroleum hydrocarbons were detected in the shallow soils at total
concentrations up to 8,390 ppm, which exceeds the Oregon Department
of Environmental Quality (DEQ) Level 2 Soil Matrix Cleanup Standard of
500 ppm (OAR 340-122-0335). The souree of the detected petroleum
hydrocarbons was not certain. Additional investigation was deemed
necessary to determine the full nature, extent, and sources of petroleum
hydrocarbons in the shallow soils of this area.

Above-Ground Storage Tank An AST was identified beneath the
sidewalk of Exchange Street south of the Safeway store within the open
subgrade area. At the time of the Phase |l ESA, the referenced AST was
thought to be a heating oil tank. Subsequently, it was found that this
500-gallon tank did not likely store petroleum product, but more likely
stored water. Thus, the actual use of this tank is not known. Phase Il
soil testing detected low levels of petroleum hydrocarbons (up to 382
parts per million [ppm]) in shallow soils adjacent to this tank. Further
evaluation of the Safeway AST was not deemed necessary since the
detected petroleum hydrocarbon concentrations are below the DEQ
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Level 2 Soil Matrix Cleanup Standard of 500 ppm. However,
decommissioning of the AST was recommended.

Safeway Heating Qil Tank An UST was suspected to be present
beneath a concrete slab within the subgrade area to the south of the
Safeway store near the Exchange Street sidewalk. The geophysical
survey did confirm the presence of an UST beneath the concrete slab.
Subsequently, it was determined that this 675-gallon tank was used to
store heating oil. Phase [l soil testing adjacent and below the north end
of the Safeway UST did not identify petroleum impacts beneath the tank.

. However, sampling beneath the south end of the tank was not possible

due to refusal in hard material. Decommissioning of the UST and further
soil assessment for this tank was recommended.

American Legion Heating Qil Tank An heating oil UST was located
beneath the southern end of the American Legion building. Phase il soil
testing adjacent and below this tanks did not identify petroleum impacts
Decommissioning of the heating oil tank was recommended.

‘Gas and Oils” Area Research indicated that “gas and oils”, which may
have been contained in ASTs or USTs, were stored at a commercial
automobile garage formerly located on the property’s northern portion.
Building plans for the existing Safeway store indicated that existing
tanks, which may have been associated with the commercial garage,
were to be removed from beneath the Duane Street sidewalk during
construction of the Safeway building. Since the removal of these tanks
could not be confirmed, a geophysical survey was recommended.

The geophysical survey did not identify the presence of USTs below the
basement level of the Duane Street sidewalk. It appears that any tanks
associated with the former “gas and oils” area along Duane Street were
removed and were most likely ASTs.

Asbestos Suspect asbestos-containing materials were noted in the
American Legion building. An asbestos survey of the Safeway store,
completed in 1991, identified the presence of asbestos in various areas
of the store. The asbestos survey did not include the exterior portions of
the store, including the roof. An asbestos survey of building materials
was recommended for the subject property.
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5.0 PROJECT OBJECTIVES

The First Amendment to Purchase and Sale Agreement between Safeway
and the City of Astoria required Safeway to address Conditions 1 through 4
listed in Section 4.0 above. The objectives of the work for each
environmental condition are summarized as follows:

1) Characterize the nature, magnitude, extent, and sources of
solvents (VOCs) in groundwater beneath the Safeway property

2) Characterize the nature, magnitude, extent, and sources of
petroleum hydrocarbons in shallow soils within subigrade areas of

the Safeway property
3) Decommission the Safeway AST
4) Decommission the Safeway heating oil UST.
Only the first two objectives are part of the investigation activities discussed
in this report. The decommissioning of the Safeway AST and heating oil-

UST is presented in a separate report. Decommissioning of the American
Legion heating oit tank, and an asbestos survey of site structures were not

part of this project.

6.0 FIELD ACTIVITIES

The work activities completed in October 2003 involved the installation of
eight push probe borings for the collection of groundwater samples, and the
collection of shallow soil samples from 17 locations at basement level of the
Safeway property. It should be noted that sampling of subsurface soils and
groundwater on the eastern portion of the property is severely hampered by
the open subgrade area, which has difficult access and is considered a
potential confined space.

6.1 Groundwater Investigation Activities

6.1.1 Drilling Locations and Rational

In October 2003, eight push probe borings (B-19 through B-25, and B-28)
were installed on and surrounding the Safeway property for the collection of
groundwater samples. Because of the open subgrade area to the east of the
Safeway store and below the sidewalks at the site, installation of push
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probes from street level in these areas is not feasible. Further, because of
confined space issues, access to the subgrade areas with push probe
equipment was not practicable. Previous groundwater samples collected
from the subgrade areas (B-4, B-6, and B-7) were collected using a post-
hole digger, a method that cannot collect representative groundwater
samples below the top of the water table or at any significant depth. Boring
B-28 (like B-3 previously) was installed through the floor of the Safeway
basement (not a confined space) using hand-held push probe equipment.
Proposed borings B-26 and B-27, slated for installation in 12" Street, were
not installed because of the discovery of subsurface utility tunneis that are
present beneath the street.

Previous testing of the groundwater at the site took place near the top of the
water table within a fill unit, typically at depths of 12 to 16 feet below street
level or ground surface (bgs). With respect to further characterization, there
was some concern the identified VOC plumes could be passing below the
shallow screen intervals, undetected, outside of the source areas.
Accordingly, the October 2003 investigation was designed to collect geologic
information, so that screen intervals could be placed deeper at the base of
the fill unit (typically 16 to 20 feet bgs). Further, three locations (B-19, B-21,
and B-24) were selected to collect samples at greater depths within the
upper alluvial deposits (26 to 30 feet bgs) to determine the vertical extent of
the plumes. The October 2003 push probes were placed near previous
locations so that vertical profiling could be accomplished. Borings B-24 and
B-25 were placed in Exchange Street in inferred up-gradient locations from
areas where elevated levels of VOCs were previously detected (B-2 and B-
4) to better determine potential contribution from off-site up-gradient sources.

6.1.2 Drilling and Soil Sampling Procedures

On October 30 and 31, 2003, push probe borings were installed at street
ievel at seven locations (B-19 through B-25). The push probe borings were
installed with a fruck-mounted Geo-Probe Systems hydraulic hammer unit
using 2-inch outside diameter (OD) hydraulically-driven steel probes. Boring -
B-28 was installed through the Safeway basement floor with a hand-held

_roto-hammer unit equipped with 1-inch diameter steel rod and large bore

sampler. The borings were installed by Geo-Tech Explorations, Inc. of
Tualatin, Oregon. Groundwater samples were collected from all eight
locations, with two depth-discrete samples collected at each of three
locations (B-19, B-21, and B-24).
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At each location, a boring was first installed for geologic iogging. Continuous
soil cores were collected using a 4-foot long, 2-inch OD Macro-Core '
Sampler. The properties of each soil core were noted in the field by the HAI
scientist (Appendix A). This first borehole was abandoned, and a second
boring was installed immediately adjacent to collect the groundwater
samples. "

Following completion of the groundwater sampling activities, the well
screens were pulled and the borings were backfilled with 3/8-inch bentonite
chips to within 6 inches of the ground surface. Concrete was placed in the
upper 6 inches of the boring to match the surrounding land surface.

i,

,._..-.__.,

e ]

All boring installation work was performed by an Oregon-bondéd énd

licensed monitoring well constructor. The boring installations were
completed in accordance with the Oregon Groundwater Law (Oregon
Revised Statute (ORS) Chapter 537) and the Rules for Construction and
Maintenance of Monitoring Wells and Other Holes in Oregon {Oregon
Administrative Rules (OAR) Chapter 690, Division 240).

Field boring logs, summarizing the push probe boring instaliations, soil types
encountered, and field screening results, are included in Appendix A

6.1.3 Groundwater Sampling Procedures

Groundwater samples were collected from all eight locations at depths
corresponding to the base of the fill unit, typically 16 to 20 feet bgs. The
screen depth was chosen based on field interpretation of the base of the fill
unit. Further, groundwater samples were collected from three locations (B-
19, B-21, and B-24) at greater depths within the upper alluvial deposits (26
to 30 feet bgs). -

To collect the groundwater samples, a 4-foot section of 1-inch OD, 0.004-
inch slotted stainless steel well screen was pushed directly to the targeted
sampling depth to assure a good seal for depth-discrete sampling. Water
was detected at typical depths of 12 to 14 feet bgs in well points.

The groundwater samples were collected from the well points with new
disposable bailer tubing following purging of approximately one liter of water
with a vacuum pump. Sample containers were completely filled such that no
headspace was present that would allow for the loss of volatiles. The
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) sample containers were then labeled and transferred to a chilled container
1 for shipment to the analytical laboratory.

6.2 Soil Investigation

i On October 31, 2003, shallow soil samples were collected from 14 locations
" (SS-6 through S8-19) within the subgrade area of the Safeway property (i.e.
east of the Safeway basement). The exposed soils in this area were

= sampled by Stayton Environmental, Inc. of Portland, Oregon, a contractor

' experienced with working in confined spaces. The sample locations were

‘ based on a 10- to 15-foot grid near the previously detected contamination,
and-a-30-foot grid further out. The-subgrade soil sample locations are
depicted on Figure 3.

The soils at each location were excavated with hand tools to a depth of 1.0
! feet below basement level (bbl}, or approximately 10.5 feet below street
i level, where a composite sample was collected by hand. One location (SS-
7) was excavated to a depth of 3 feet bbl, where a second deeper sample
was collected. |

On October 30, 2003, shallow soil samples were collected from 3 locations
(B-29 through B-31) through the concrete floor of the Safeway basement.
These borings were installed with a hand-held roto-hammer unit to a depth
of 4 feet bbl by Geo-Tech Explorations, Inc. A continuous soil core was
collected from each boring using a 4-foot long, 2-inch OD Macro-Core
Sampler. The properties of each soil core were noted in the field by the HAI
: scientist (Appendix A). A soil sample was collected from each core at a

. depth of 1 to 2 feet bgs.

Upon collection, each soil sample was immediately placed in a 4-ounce
b sample jar and capped with a tefion-lined lid. The sample jars were then
labeled and transferred to a chilled container for shipment to the analytical
taboratory. Standard sampling protocols, including the use of chain-of-
custody documentation, were followed for all sampling procedures.

i 6.3 Decontamination Procedures

All reusable drilling and soil and groundwater sampling equipment was

i steam cleaned with potable water prior to use, and between boring locations,
to prevent cross-contamination. All soil sampiing equipment was
decontaminated after each sample by using a detergent solution wash, and

Subsurface Investigation Page 10 of 20
1153 Duane Street, Astoria, Oregon December 16, 2003
6167 Report ixt HAHN AND ASSOCIATES, INC.



two potable water rinses. New disposable tubing was used for each
groundwater sample.

6.4 Investigative Derived Waste

Soil cuttings were not generated during-the investigative activities. Since a
sheen was not observed on the equipment decontamination water, it was
placed on bare ground near the drifling locations for percolation.

7.0 ANALYTICAL TESTS

" "the soil and groundwater samples were shipped With chain-of-custody
documentation in sealed and chilled containers to Specialty Analytical, Inc.
located in Portland, Oregon.

Seventeen shallow soil samples were analyzed for diesel- and oil-range total
petroleum hydrocarbons (TPH) by Northwest Method TPH-Dx. Two select
samples were also analyzed for waste profile and risk parameters, including
VOCs by EPA Method 8260, polynuclear aromatic hydrocarbons (PAHs), by
EPA Method 8270 SIM, polychlorinated biphenyls (PCBs) by EPA Method
8082, and RCRA metals (arsenic, barium, cadmium, chromium, lead,
mercury, selenium, siiver) by EPA Method 6010/7000 Series.

The groundwater samples were all analyzed for the presence of VOCs by EPA
Method 8260. '

The results of the soil analytical testing are summarized on Tables 1 and 2,
including the results of previous testing at the site. The results of current
and previous groundwater analytical testing are summarized on Table 3.
The laboratory reports and chain-of-custody documentation for the soil and
groundwater sampling activities are included in Appendices B and C,
respectively.

8.0 RESULTS AND DISCUSSION

8.1 Subsurface Conditions

Native Soils Historic maps of the area show the Safeway property is
situated in an area that was once tidal flats of the Columbia River. The
estimated historic tide line is shown on Figure 2. The top of a native silt unit
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that is typically encountered at depths of 18 feet below street level (bgs) is
interpreted to be the former tidal flat surface. To the south (at B-2) and
southwest (at B-21), the silt unit rises to depths of 16.5 and 14.5 feet bgs,
respectively, which is consistent with the proximity of the tide line in these
areas. Below the silt unit are alternating zones of native alluvial sands and
silts to depths of at least 30 feet bgs.

o Fill Soils The eastern portion of the site, including beneath the Safeway
ik store, has been filled in with medium sand (possibly dredge spoils) fo the
basement level of approximately 9.5 feet bgs. These are the sands that are

!
f exposed and were sampled in the eastern subgrade portion of the site. On
_ the western-portion-of-the site-(west of the-Safeway store); and-in-most of the
: 3 streets surrounding the site (but not beneath the sidewalks), the site has
i been filled to street level with predominantly silts and clayey silts, and
) F occasional sands and gravels.
B Groundwater Uppermost groundwater is present in the sand fill unit typically

at depths of 12 to 14 feet bgs. Based on topography and local
hydrogeologic features, it is inferred that uppermost net groundwater flow
direction is generally to the north towards the Columbia River. Based on the
;. ' arcing tide line in this area (see Figure 2), which likely mirrors historic

' topography in the area, it is possible there is localized shallow groundwater
flow, perpendicular to this line. Groundwater flow direction was not

St confirmed by direct measurement from monitoring wells. Because of the

“ filled nature of the site and area, and the close proximity to the Columbia
River, a major hydrogeologic feature that displays seasonal and tidal
variations, groundwater flow beneath the property may not be
straightforward, possibly fluctuating seasonally and daily.

e 8.2 Soil Testing Resuits
8.2.1 Petroleum Hydrocarbons

Petroleum hydrocarbons were detected in the 15 samples collected in

‘ October 2003 from the exposed soils in the open subgrade area (sand fil! at
! 0to 1.0 feet bbl, or 9.5 to 10.5 feet bgs). The diesel- and oil-range

' petroleurn hydrocarbons were detected at total concentrations ranging from

57 pprm (SS-14) to 3,323 ppm (SS-10) (Table 1). Previous testing detected

diesel- and oil-range petroleum hydrocarbons at total concentrations up to

8,390 ppm (SS-2). Testing of the shallow soils beneath the Safeway
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basement floor to the west at B-28 and B-31 did not detect petroleum
hydrocarbons.

8.2.2 Lateral and Vertical Extent

Lateral Extent The lateral extent of petroleum impact appears generally
defined to a concentration of 500 ppm (the DEQ Level 2 Soil Cleanup
Standard). The interpreted extent of petroleum contamination in the shallow
soils is shown on Figure 4. Although direct delineation to the east of S5-15
2 ' and to the north of $S-6 has not been accomplished with existing data, the
rate of attenuation, as determined with existing data, suggests the petroleum

—hydrocarbon levels will decline to-below 508-ppmbefore reachingthe
property boundaries. ‘

Vertical Extent Vertical profiling gives conflicting results with respect to the
hydrocarbons in subgrade soil. At boring B-4, located in the southeast
‘ portion of the site, the 448 ppm TPH detected at 0.5 to 1.0 feet bbl declines
to below detectable levels by 1.5 to 2.0 feet bbl. Closer to a suspected
source area in the northwestern open subgrade area (5S-7), the 1,481 ppm
TPH detected at 0.0 to 1.0 feet bbl increases to 1,969 ppm at 2.0 to 3.0 feet
bbl. However, compared to the shallow sample results at the adjacent SS-2,
‘located less than 2 feet from $S-7, the 8,390 ppm TPH detected at 1.0t0 1.5
feet bbl declines to 1,969 ppm at 2.0 to 3.0 feet bbl. Based on this rate of
decline, the petroleum levels should drop below 500 ppm by a depth of 4
feet bbl. This evaluation, in combination with the shallow water table (only 2
to 4 feet bbl), suggests the vertical extent of soil contamination is adequately
defined. ‘

8.2.3 Possible Sources

Although an exact source of the detected petroleum contamination in
shallow subgrade soils cannot be determined, a possible source area may

J be present in the vicinity of location $S-7, where the highest leveis were
detected. Potential sources include: 1) the contamination was imported with
‘the soils when they were used to fill the site; 2) the contamination is from
former auto garage activities that took place at the site, with waste liquids

, possibly discharged to the subgrade area; and/or 3) the contamination is
from street and parking lot runoff that currently discharges to the subgrade
area, If the contamination was imported to the site with the fill, then it is
possible for contamination to extend below the water table.
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8.2.4 OQther Parameters

With respect to other parameters analyzed in the two select soil samples
(SS-6 and $8-9), VOCs were not detected above method detection limits,
but PCBs, PAHs, and metals were detected (Table 1).

PCBs were detected at total concentrations of 0.386 ppm (SS-9) and 1.304
ppm (SS-6), with the latter exceeding the Residential Protective Level of 1.2
ppm, as listed in the DEQ Generic Remedies for Soils Contaminated with
PCBs, December 1997.

PAHs were detected at total concentrations of 0.34 ppm (85-9) and 8.33
ppm (SS-6), with the latter having some PAHs exceed DEQ Risk-Based
Concentrations (RBCs) (September 2003) (Table 2). Specifically,
benzo(a)pyrene and benzo(b)fluoranthene were detected in soil at SS-9 at
concentrations exceeding RBCs for direct contact with residential and
occupational receptors (humans).

With the exception of lead, all metals were found at concentrations that are
consistent with naturally-occurring background levels. Lead was detected at
concentrations of 92.2 ppm (SS-6) and 133 ppm ($S-9), which exceed the
default background concentration of 17 ppm, but are below the EPA PRG for
residential soil of 400 ppm. The detected lead concentrations-do exceed the
DEQ RBC for Leaching to Groundwater of 30 ppm.

8.2.5 Potential Risk

Exposed subgrade soils at the property are contaminated with diesel- and
oil-range petroleum hydrocarbons that could pose a risk for direct contact
with a residential receptor for PCBs and PAHSs, and with an occupational
receptor for PAHs. However, since the soils are present in an unfinished
subgrade area with restricted access beneath a commercial property,
exposure to residential or occupational receptors is not reasonable likely.

With respect to leaching to groundwater, only lead was identified at a
concentration of potential concern. However, since the use of groundwater
for drinking purposes in this area of Astoria does not appear reasonably
likely, the leaching to groundwater pathway would not appear to be of
concern with respect to human health. |
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Based on the preceding, no current unacceptable human heatth risk is
identified with respect to the contaminated soils.

8.2.6 Potential Future Actions

i
]

A TR

If left in-place, undisturbed, it does not appear any cleanup actions would be
necessary with respect to the identified petroleum-contaminated soils, as
'fﬁ long as access to the unfinished basement level continues to be restricted.

I However, if excess soils are generated during future re-development of this
X area, then special management of these soils will be necessary. If cleanup
of the impacted soils were deemed appropriate, the most feasible remedial

options would likely-beremovalcapping,-orsome-combination-of thertwo:

8.3 Groundwater Testing Results

8.3.1 VOCs in Groundwater

Analytical testing of groundwater samples obtained from the site in February,
i March, and October 2003 indicates VOCs were detected above method
detection limits at 10 locations (B-2, B-4, B-8, B-11, B-13, B-14, B-19, B-21,
B-24, and B-28) (Table 3, Figure 5). The VOCs detected above method

] detection limits included benzene, 4-isopropylitoluene (4-1PT),
chloromethane, cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-
dichloroethene (trans-1,2-DCE), tetrachloroethene (PCE), trichloroethene
(TCE), and vinyl chloride.

VOCs detected at concentrations above EPA PRGs for tap water, are
benzene (3.75 ppb at B-13}, chloromethane (17.6 ppb at B-2 and 3.96 ppb at
B-4), cis-1,2-DCE (81.4 at B-2), PCE (7.42 ppb at B-4), TCE (3.29 ppb at B-
4), and vinyl chloride (1.03 to 90 ppb at B-2, B-8, B-11, B-14, B-19, B-21,

and B-28).

With the exception of boring B-21, all VOCs are interpreted to be present
within the sand fill unit above the tidal flat silt zone. At B-21, the VOCs are
interpreted to be present in an alluvial sand just below the tidal flat silt zone.
i VOCs were not detected in any of the three deep groundwater samples

coliected from the alluvial deposits at 26 to 30 feei bgs, indicating the verticai
| extent of VOC plumes appears to be defined.
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8.3.2

VOC Suites

The PCE/TCE/DCEWNiny! chioride suite of VOCs is a common suité of
chemicals found where natural degradation of dry cleaning solvent (PCE)
and/or de-greasing solvents (PCE or TCE) has occurred. Chloromethane is
a degradation product of methylene chloride (a de-greasing solvent) or
carbon tetrachloride (an historical dry cleaning solvent). Benzene and 4-IPT
are most often found to be related to a release of gasoline. The high
percentage of degradation products (chloromethane, DCE, and vinyi
chloride) to primary solvents in groundwater at the site appears to suggest a
relatively high level of degradation of the original release has occurred.

- However, vinyl chloride is also used as a chemical in its own right, and may

8.3.3

not necessarily be the product of the degradation of another solvent.

VOC Plumes and Sources

Based on an analysis of the magnitude and distribution of VOCs, as well as
the suite of VOCs detected in groundwater beneath the site, it is interpreted
that at least two, or possibly three, plumes and sources for VOCs are
present in groundwater beneath the site.

The highest concentration of VOCs in groundwater at the site was detected
at boring B-2, located at the UST on the southern boundary of the American
Legion property, where 190 ppb total VOCs (predominantly viny! chloride)
were detected. Up-gradient sampling at borings B-16 and B-24 indicate the
detected VOCs do not appear to originate off-site. VOCs detected at borings
B-14 (17.6 ppb) and B-19 (8.4 ppb), located in Duane Street notth of the site,
are of similar composition and located down-gradient of boring B-2.
Accordingly, these VOC detections are interpreted to be a single north-south
trending plume with a source near boring B-2 (hereafter referred to as the
central VOC plume). This plume is shown on Figure 5. Note the plume is
shown to pass through boring B-3 where no VOCs were detected: it is
interpreted that the plume extends below the shallow screen interval at this
location. The central VOC plume appears to be vertically limited to the
saturated sand fill unit.

The 17.8 ppb VOCs detected at boring B-4 near the Safeway UST, are
interpreted to also be part of the central VOC plume. However, the suite of
VOCs at B-4 show more primary solvents to degradation products, yet at
lower total concentrations than at B-2. Thus, the VOCs at B-4 could be from
a potential separate source.
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The exact source or source area of the central VOC plume is not known.
The presence of a former dry cleaner and printers on the southern portion of
the property could represent possible sources, However, the levels of VOCs
found in groundwater are not that high, and could be from any minor de-
greasing operation that may have occuired at the site, including that of
servicing the American Legion UST, where the highest levels of VOCs are
found.

The low levels of vinyl chloride detected at borings B-8, B-11, and B-21
along the western portion of the site are interpreted to be a separate plume
{hereafter referred to as the western VOC plume) that likely originates off-

-site—This-interpretation-is-based-on-thelack-of halogenated-VOCs-detected
in borings that separate the two plumes (B-9, B-10, B-13, B-22, and B-23).

The isolated occurrences of benzene in groundwater at boring B-13, and 4-
IPT at boring B-24, do not appear to indicate any significant plume of
contamination for either of these chemicals.

8.3.4 Extent of VOC Plumes

Although the lateral extent of VOCs in the central VOC plume is generally
defined, the full off-site extent to the north of B-14 and B-19 is not known.
The central VOC plume appears to be vertically limited to the saturated sand
fill unit.

The eastern extent of the western VOC plume is generally defined by the
existing data. The western VOC plume appears o be present in both the
sand fill unit (12 to 16 feet bgs), and the upper alluvial deposits at 17 to 21
feet bgs, but is not detected at 26 to 30 feet bgs, indicating it is vertically
defined.

8.3.5 Potential Risk

A preliminary risk screening was conducted to determine potential exposure
pathways and potential unacceptable risks that may be present under
various land use scenarios at the property. Since the use of groundwater for
drinking purposes in this area of Astoria does not appear reasonably likely,
this exposure pathway can be preliminarily eliminated from consideration,
Because groundwater is located below the basement level of the site, direct
contact with occupational workers or future residents also does not appear
reasonably likely. However, because of the shallow nature of groundwater
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beneath the basement level, exposure to future construction workers or
excavation workers should be considered. Likewise, vapor intrusion into
buildings and volatilization to outdoor air are exposure pathways that need to
be evaluated.

A preliminary evaluation of risk for the VOCs in groundwater utilizing risk
screening criteria (DEQ RBCs) indicates the VOCs in groundwater should
not pose an unacceptable risk to construction or excavation workers, nor to
outdoor air. The risk screening does indicate potential unacceptable risk to
future potential residents due to vapor intrusion into buildings by vinyl
chloride at one location (B-2). Unacceptable risks were not identified by this
pathway for occupation workers. Thus, no unacceptable risks were
preliminarily identified under current use conditions or future uses of the site
for commercial or other non-residential activities.

8.3.6 Potential Future Actions

If left in-place, undisturbed, it does not appear any cleanup actions would be
necessary with respect to the identified VOCs in groundwater, as long as site
use does not change. Accordingly, in the absence of any cleanup actions for
VOCs in groundwater at the property, a deed restriction preventing
residential uses of the property appears warranted. [f residential uses are
contemplated for the property, then cleanup actions would likely be
necessary to reduce the VOC levels in groundwater, or to prevent vapor
intrusion into structures through the use of engineering controls, such as
vapor barriers or other vapor resistant construction methods.

If excess groundwater is generated by dewatering during re-development in
the plume areas, then special management of this water will be necessary.
Activities that may exacerbate the spread of contamination should be
avoided at the property, such as the installation of deep utility trenches, or
the installation of water wells for any purpose.

Finally, if DEQ were to become involved in order to issue a letter of “no
further action”, the agency would most likely require a full Remedial
Investigation (RI), Risk Assessment (RA), and Feasibility Study (FS) for the
property, which is a potential financial liability to owners of the property.
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9.0 LIMITATIONS AND SIGNATURES

The information presented in this report was collected, analyzed, and
interpreted following the standards of care, skill, and diligence ordinarily
provided by a professional in the performance of similar services as of the
time the services were performed. This report and the conclusions and/or
recommendations contained in it are based solely upon research and/or
observations, and physical sampling and analytical activities that were
conducted.

The information presented in this report is based only upon activities

P
L

witnessed by HAI or its contractors, and/or upon information provided to HAI
by the Client and/or its contractors. The analytical data presented in this
report document only the concentrations of the target analytes in the
“particular sample, and not the property as a whole.

Unless otherwise specified in writing, this report has been prepared solely for
the use by the Client and for use only in connection with the evaluation of the
subject property. Any other use by the Client or any use by any other person
shall be at the user's sole risk, and HAI shall have neither liability nor
responsibility with respect to such use.

Hahn and Associates, Inc.

Prepared by:

g € (S

Rogerﬁ. Brown, R.G.
Principal

Date /&/ /& //03
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10.0 GLOSSARY OF ABBREVIATIONS

AST
bbl
bgs
DCE
EPA
ESA
HAI

APT

NwW
QAR
DEQ
PAHs
PCBs
PCE
ppb
PPmM
PRG
RBCs
TCE
TPH
usT
VOCs

above-ground storage tank

below basement leve!

below existing ground surface
dichloroethene

U.S. Environmental Protection Agency
Environmental Site Assessment

Hahn and Associates, inc.
isopropyltoluene -

Northwest

Oregon Administrative Rules

Oregon Department of Environmental Quality
polynuclear aromatic hydrocarbons
polychlorinated biphenyls
tetrachloroethene

parts per hillion

parts per million

EPA Region 9 Preliminary Remedial Goal
DEQ Risk-Based Concentrations
trichloroethene

total petroleurn hydrocarbons
underground storage tank

volatile organic compounds

Subsurface Investigation
1153 Duane Street, Astoria, Oregon

6167 Report txt

Page 20 of 20

December 16, 2003
HAHN AND ASSOCIATES, INC.



TABLES




TABLE 1 - Summary of Basement Level! Soil Testing Results

Sample Sample Sample Sample Laboratory Analytical Testing Results in mg/kg (ppm)
Location Number Date Depth NW TPH-HCID NW TPH-Dx EPA 8260 EPA 8270 EPA 8082 RCRA Metals by EPA 6010/7000
{feet bbl) Diesel-Range| Oil-Range | Diesel + Qil VOCs PAHs PCBs Arsenic Barium Cadmium | Chrfomium Lead Mercury Selenium Silver
Reference Levels ' ==> 2,800. ? 500, ° Table 2 12 ¢ 0.39 | 5400. 37. 30. 400. 6.1 390. 390.
013 6081-030220-013] 20-Feb-03 1.0 - 1.5 |Diesel, Qil 537. 2,290. 2,827.
B-4 6081-030220-009| 20-Feb-03 05 - 10 |ND
B-6 6081-030220-010{ 20-Feb-03 05 - 1.0 [Qil 16. U 443, . 448.
6081-030220-011| 20-Feb-03 16 - 20 [ND
6081-030220-012; 20-Feb-03 30 - 35 |ND
B-7—|6061-030220-0441 20-Feb-03 1.0 - 6N+ _ : _
B-29 6167-031030-076! 30-Oct-03 1.0 - 20 184 U 61.2 U |ND ] ]
B-31 6167-031030-079] 30-Oct-03 1.0 - 20 16.1 U 554 U [ND
§5-1 6081-030318-050; 18-Mar-03 1.0 - 15 238. 1,010. 1,248,
S5-2 6081-030318-051; 18-Mar-03 10 - 15 2,000. 6,390. 8,390.
S$S-3 | 6081-030318-052; 18-Mar-03 10 - 15 i29. ~110. 239.
554 6081-030318-053; 18-Mar-03 10 - 15 156 U 124. 124.
58-5 6081-030318-054| 18-Mar-03 10 - 15 195. U 2,520, 2,520. . .
556 6167-031031-056| 31-Oct-03 00 - 1.0 367. 1,980. 2,347. |ND 8.33 1.304 1.67 U 51.6 0.2 9.29 92.2 0.109 1.67 U 1.67 U
S8-7 6167-031031-057| 31-Oct-03 00 - 10 251, -1,230. 1,481. .
6167-031031-058| 31-Oct-03 20 - 30 329. 1,640. 1,969.
558 6167-031031-058] 31-Oct-03 00 - 1.0 134, 704. 838.
55-8 6167-031031-060] 31-Oct-03 00 - 1.0 28.6 201. 230. [ND __0.34 0.386 1.72 U 93.7 1.18 11.3 133. 0.119 1.72 U 1.72 U
38-10 6167-031031-061| 31-Oct-03 00 - 1.0 473. 2,850. 3,323. '
Ss-1 6167-031031-062| 31-Oct-03 00 - 1.0 | . 55.4 364. 419,
§$8-12 6167-031031-063| 31-Oct-03 00 - 1.0 | 22.1 118. 140.
$8-13 16167-031031-064| 31-Oct-03 00 - 1.0 479. 1,850. 2,329.
$8-14  {6167-031031-065| 31-Oct-03 00 - 1.0 17. U 57.3 57.
58-15 6167-031031-066{ 31-Oct-03 00 - 10 133, 983. 1,1186.
88-16 6167-031031-067{ 31-Oct-03 00 - 1.0 . 18.9 121. 140.
§8-17 6167-031031-068| 31-Oct-03 00 - 10 200. 1,320. 1,520.
$8-18 6167-031031-069| 31-Oct-03° 00 - 1.0 33.9 1986. 230.
S8-19 6161-031031-070; 31-Oct-03 00 - 10 19.2 146. 165.
Note;s: bbl = below basement tevel (3.5 feet below street level) mg/kg = milligrams/kilogram PC8s = polychiorinated biphenyls
DEQ = Oregon Department of Environmental Quality ND = not detected ppm = paris per million
EPA = U.S. Environmental Protection Agency NW = Northwest Method TPH = total petroleum hydrocarbons
HCID = hydrocarbon identification PAHSs = polynuclear aromatic hydrocarbons U = not detected above concentration indicated

VOCs = volatile organic compounds
- 1= EPA Region § Preliminary Remedial Goai (PRG) for Residentiai Soil, October 2002, unless otherwise indicated
2 = Based on most stringent DEQ Risk-Based Concentration (RBC), September 2003
3 = DEQ Level 2 Soil Matrix Cleanup Standard (OAR 340-122-0335)
4 = DEQ Residential Protective Level, Generic Remedies for Soils Contaminated with PCBs, December 1997
Boid = Detected concentration exceeds Reference Level
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TABLE 2
Summary of Soil Testing Results: Polynuclear Aromatic Hydrocarbons (PAHs) by EPA 8270 SIM

Analytical Parameters Analytical Testing Results in mg/kg (ppm) Reference Levels
Sample Location ==>| 556 $S-9 Lowest
Sample Number ==> 6167-031031-056 6167-031031-060 DEQ RBC
Sample Date ==> 31-Oct-03 31-Oct-03
Depth (feet bbl} ==> 0.0-1.0 0.0-1.0

Noh-Carcinogenic PAHs
Acenaphthene 0.0087 U 0.0067 U 2,900,
Acenaphthylene 0.131 0.0087
Anthracene 0.119 0.0067 U 21,000.
Fluoranthene ' 1.45 0.0347 2.300
Fluorene 0.0287 0.0087 U 2,600.
Naphthalene 0.67 0.0167 - 3.8
Phenanthrene 0.968 0.0267

|Pyrene 1.65 0.0327 1,700.
Carcinogenic PAHs
Benzo {a) anthracene 0.337 0.014 0.62
Benzo (&) pyrene 7 0.761 0.03 0.062
Benzo (b) fluoranthene 0.891 0.0473 0.62
Benzo (ghi) perylene 0.38 0.0547
Benzo (k) fluoranthene 0.23 0.0147 6.2
Chrysene 0.391 0.0187 62.
Dibenze (a,h) anthracene 0.052 0.0087 0.062
Indeno (1,2,3-bd) pyrene 0.276 0.0373 0.62
Total Carcinogenic PAHs 3.32 0.23
Total PAHs 8.33 0.34
Note: :
bbi = below hasement level {3.5 feet below street level) PAHSs = polynuclear aromatic hydrocarbons
DEQ = Oregon Depariment of Environmental Quality ppm = parts per million
EPA = U.S. Environmental Protection Agency U = not detected above concentration indicated

mg/kg = milligrams/kilogram

1 = Based on most stringent DEQ Risk-Based Concentrations (RBCs), September 2003
Bold = Concentration exceeds Reference Level
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TABLE 3 - Summary of Groundwater Testiﬁg Results

Sample Sample Sample Screen rrate Laboratory Analytical Testing Results in ug/L (ppb)
Location Number Date Interval EPA Method 8260 ' _
' (feetbgs)  |l-EBenzene 4-IPT Chloromethane| cis-1,2-DCE | trans-1,2-DCE PCE TCE Vinyl Chioride | Other VOCs | Total HVOCs
Reference Levels ! ==> 0.34 ' 1.5 61. 120. 0.66 0.028 - 0.02
B-2 ?| 6081-030219-100 | 19-Feb-03 | 135 - 185 04 U 1. u 17.6 81.4 1.27 1. 1 U 90. U 190.
B-3 6081-030219-101 | 19-Feb-03 10.5 - 145 U 64 U 1. U 1. U 1. U 1. U 1. 1 U 1. u U U
B-4 6081-030220-102 | 20-Feb-03 | 95 - 14.5 04 U 1. U 3.96 3.1 1. u 7.42 3.29 . u U 17.8
B-6 6081-030220-104 | 20-Feb-03 | 9.5 - 145 U ¢4 U 1. U 1. u 1. U 1. U 1. U 1. U 1. U U U
i B-7 6081-030220-103 { 20-Feb-03 | 95 - 145 U 04 U 1. u 1. U . U 1. u 1. U 1. U 1. u U U
B8 T 6081-030318=105 [ 48-Mar=03 | 12.0 - 46.0- |- U— 04 -0 . U7 1. U 1. U 1. U 1. U | 1. U 342 U 31
B-9 6081-030318-106 | 18-Mar-03 | 12.0 - 16.0 U 04 U 1. U 1. U 1. U 1. U 1. U 1. U 1. U U
B-10 6081-030318-107 | 18-Mar-03 | 12.0 - 16.0 U 04 U 1. u 1. 8] 1. U 1. U 1. u 1. U 1. u u
B-11 6081-030318-108 | 18-Mar-03 | 120 - 16.0 U 064 U 1. U 1. U 1. U 1. u 1. u 1. U | 3.04 U 3.
B-13 6081-030318-109 | 18-Mar-03 | 120 - 160 | U 3.75 1. U 1. U 1. u 1. u 1. U 1. U 1. u U U.
B-14 6081-030318-110_ 18-Mar—03 12.0 - 16.0 04 U 1 U 1. U 2.51 1. 1] 1. U 1. U 15.1 U 17.6
B-15 6081-030318-111 | 18-Mar-03 | 12.0 - 18.0 U 04 U 1. U 1. U 1 1. U 1. U 1. U 1. U
B-186 6081-030318-112 | 18-Mar-03 | 12.0 - 18.0 04 U 1. U 1. U 1. 1. U 1. U 1. U 1. U
B-17 6081-030318-113 | 18-Mar-03 | 12.0 - 16.0 Uu 04 U 1. U 1. U 1. 1. U 1. U 1. U 1. U
B-19 6167-031030-116 | 30-Oct-03 | 17.0 - 21.0 04 U 1. U 1. U 1.07 1. U 1. U 1 U 7.28 U 8.4
6167-031030-117 | 30-Oct-03 | 268.0 - 300 U 04 U 1. U 1. U 1. 8] 1. U 1. U 1. U 1. U
B-20 6167-031031-125 | 31-Oct-03 | 16.0 - 20.0 U 04 U 1. U 1. u 1. Y 1. U 1. u 1. U 1. u
B8-21 6167-031031-123 | 31-Oct-03 17:0 - 21.0 u 04 U 1. u 1 U 1 U 1. U 1. U 1. U 3.73 u 3.7
6167-031031-124 | 31-0ct-03 | 26.0 - 30.0 U 04 U 1. U 1. U 1. U 1. U 1. U 1. U 1. U U U
BQ-22 6167-031030-119 | 30-Qct-03 | 150 - 190 U 04 U 1. u 1. U 1 U 1. 3] 1. U 1. U 1. U U U
Bf“23 6167-031030-118 | 30-Oct-03 | 16.0 - 200 U 04 U 1. u 1. U 1. U 1. U 1. U 1. U 1. U U U
B-24 6167-031031-126 | 31-Oct-03 | 1565 - 195 Uu 04 U 65.5 1. U 1. 8] 1. U 1. U 1. U 1. u u u
| 6167-031031-127 | 31-Oct-03 | 26.0 - 30.0 U 04 U 1. 1. U 1 U 1. U 1. U 1. U 1. U u - U
B-25 6167-031031-122 | 31-Oct-03 | 16.0 - 20.0 U 04 U 1. 1. U 1. U 1. U 1. U 1. U 1. U U U
B-28 6167-031030-1 158 30-Oct-03 | 155 - 19.5 U 04 U 1. U 1. U 1 U 1. U 1. U 1. U 1.03 U 1.
bgs = below ground surface wls HVOCs = halogenated volatile organic compounds TCE = trichloroethene
DCE = dichloroethene IPT = isopropyltoluene U = not detected above concentration indicated

ugfl = microgramsfliter
VOCs = volatile organic compounds

PCE = tetrachioroethene
ppb = parts’per billion

DEQ = Oregon Department of Environmental Quality
EPA = U.3. Environmental Protection Agency

1 = Borings installed at basement level approximately 9.5 feet below street level {depihs are adjusted to street level)

2 = EPA Region 9 Preliminary Remedial Goal (PRG) for Tap Water October 2002
Bold = Detected concentration exceeds Reference Level
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HAHN AND ASSOCIATES, INC.
- 434 NW Sixth Avenue PUSH PROBE NUMBER R 79
; } Portiand, Oregon 97209 Page 1 of
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HAHN AND ASSOCIATES, INC.
434 NW Sixth Avenue PUSH PROBE NUMBER Py 20
Portland, Oregon 97202 Page 1of |
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APPENDIX B

Laboratory Analytical Reports and Chain-of-Custody Documentation
Soil Samples

HAHN AND ASSOCIATES, INC.
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HAHN AND ASSOCIATES, INC.
Environmental Management
434 NW Sixth Avenue, Suite 203 + Porlland OR 97208
(503) 798-0717 » Fax (503) 227-2209

CHAIN OF CUSTODY

Laboratory Spedcialty Analylical
503-612-9007
Lab Preject No. ABNoeID

il
Chain of Cuslody No. ’ ,*‘(_ t

Project Manager Denrls Terzian

Praject No. 6167

Project Name Astoria
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__ . Tes| Filrate .. Test Sadiment

Multi-Phase Sampie
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Specialty Analytical

7 T 19761 S.W. 95th Place
/‘ h Tualatin, OR 97062
) (503) 612-9007

Fax (503) 612-8572
1 (877) 612-9007

November 07, 2003

Dennis Terzian

Hahn and Associates, Inc.
434 NW Sixth Avenue
Suite 203

Portland, OR 97209

TEL: (503) 796-0717
FAX (503)227-2209

RE: Astoria/ 6167

Dear Dennis Terzian: Order No.: 0311013

Specialty Analytical received 6 samples on 11/4/2003 for the analyses presented in the
following report.

There were no problems with the analysis and all data for associated QC met EPA or laboratory
specifications except where noted in the Case Narrative, or as qualified with flags. Results
apply only to the samples analyzed. Without approval of the Iaboratory, the reproduction of this
report is only permitted in its entirety.

If you have any questions regarding these tests, please fee! free to call.
Sincerely,

Ned Engleson

Project Manager

Specialty Analvtical, An Oregon Corporation
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Specialty Analytical Date: 07-Nov-03
CLIENT: Hahn and Associates, Inc. Lab Order: 0311013
Project: Astoria / 6167
Lab ID: 0311013-01 Collection Date: 10/30/2003 3:45:00 AM
Client Sample ID: 6167-031030-076 Matrix: SOIL
Analyses Result Limit Qual Units DF Date Analyzed
NWTPH-DX NWTPH-DX Analyst: btf
Diesel ND 18.4 meg/Kg-dry 1 11/5f2003
Lube Qil ND 61.2 mg/Kg-dry 1 11/56/2003
Surr: o-Terphenyl 74.6 50-150 %REC 1 11/5/2003
Lab ID: 0311613-02 Collection Date: 10/30/2003 9:10:00 AM
Client Sample ID: 6167-031030-077 Matrix: SOIL
Analyses Resuit Limit Qual Units DF Date Analyzed
HOLD PER CLIENT REQUEST PER CLIENT Analyst: ADM
Hold HOLD t 11/7/2003
Lab ID: 0311013-03 Collection Date: 10/30/2003 9:15:00 AM
Client Sample [D: 6167-031030-078 Matrix: SOIL
Analyses Result Limit Qual Units DF Date Analyzed
HOLD PER CLIENT REQUEST PER CLIENT Analyst: ADM
Hold HOLD 1 11/7/2003
Lab 1D: 0311013-04 Collection Date: 10/30/2003 9:530:00 AM
Client Sample ID:  6167-031030-079 Matrix: SOIL
Analyses Result Limit Qual Units DF Date Analyzed
HOLD PER CLIENT REQUEST PER CLIENT Analyst: ADM
Hold HOLD 1 14/7/2003
Lab ID: (311013-05 Collection Date: 10/30/2003 10:05:00 AM
Client Sampie ID:  6167-031030-080 Matrix: SOIL
Analyses Result Limit Qual Units DF Date Analyzed
HOLD PER CLIENT REQUEST PER CLIENT Analyst: ADM
Hold HOLD 1 111772003

Page 1 of 2
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Specialty Analytical Date: 07-Nov-03
CLIENT: Hahn and Associates, Inc. Lab Order: 0311013
Project: Astoria / 6167

Lab ID; 0311013-06 Collection Date: 10/31/2003 $:20:00 AM
Client Sample ID: 6167-031031-081 Matrix: SOIL

Analyses Result Limit Qual Units DF. Date Analyzed
HOLD PER CLIENT REQUEST PER CLIENT Analyst: ADM

Hold HOLD 1 14/7/2003

Page 2 of 2
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KEY TO FLAGS

This sample contains a Gasoline Range Organic not identified as a specific hydrocarbon product. The result was quantified against
gasoline calibration standards.

This sample contains a Diesel Range Organic not identified as a specific hydrocarbon product. The result was quantified against
diesel calibration standards.

This sample contains a Lube Oil Rarige Organic not identified as a specific hydrocarbon product. The result was quantifisd against
lube oil calibration standards.

Results determined to be non detect based on hydrocarbon pattern recognition. The product was carry-over from anather
hydrocarbon type.

The blank exhibited a positive result greater than the reporting limit for this compound.

The result confirmed by secondary colurnn or GC/MS analysis.

See case narmrative.

Result for this analyte maybe biased due to interferences. Confirmation by GC/MS or other technique is recommended.
Surrogate was diluted outside reporting range.

Result exceeds the calibration range for the compound. The result should be considered an estimate.

The positive result for this hydrecarbon is due to single component contamination. The product does not match any hydrocarbon in
the fuels library.

Result may be biased high due to biogenic interferences. Silica gel clean-up recommended.

Sample was analyzed outside recommended holding times.

At clienis request, sampie was analyzed cutside method recommended holding time.

The result for this analyte is between the MBL and the PQL, and should be considered an estimated concentration.
Diesel resulf is biased high due to amount of oil contained in the sample.

Diese! result is biased high dua to amount of gasoline contained in the samgle.

Oil result is biased high due to amount of diesel contained in the sample.

Sample concentration is greater than 4x the spiked value; the spiked value is considered insignificant.

Outside control fimits due to Matrix Interference.

MSA. Value determined by Method of Standard Addition.

»? LB O F

Sample appears to contain biogenic material biasing quantification,

Laboratory Control Standard (LCS) exceeded laboratory control timits, meets CCV criteria. Dala meets EPA reguirements.
Detected levels of Methylene Chioride may be due to laboratory contamination, due to previous analysis or background levels.
Detection limits elevated due to sample matrix, ‘

RPD control limits were exceeded.

Duplicate failed, due to result being at or near method reporting limit.

ivatrix spike values exceed estabiished QG limits, post digestion spike is in control.

Recovery outside control limits.

The result for this parameter was greater than the maximum contaminant level or the TCLP regulatory fimit.

rev. October 23, 2001
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November 17, 2003

Dennis Terzian

Hahn and Associates, [nc.
434 NW Sixth Avenue
Suite 203

Portland, OR 97209

TEL: (503) 796-0717
FAX (503)227-2209

RE: Astoria/ 6167 (0311013)
Dear Dennis Terzian: Order No.: 0311060

Specialty Analytical received 1 sample on 11/12/2003 for the analyses presented in the
following report.

There were no problems with the analysis and all data for associated QC met EPA or laboratory
specifications except where noted in the Case Narrative, or as qualified with flags. Results
apply only to the samples analyzed. Without approval of the laboratory, the reproduction of this
report is only permitted in its entirety.

If you have any questions regarding these tests, please feel free to call.

Sincerely,

MJ—

Ned Engleson ' Technical Review
Project Manager

Specialty Analytical, An Oregon Corporation

Specialty Analytical

T 19761 S.W. 95th Place
/ /‘ r\ - Tualatin, OR 97062
(503) 612-9007

Fax (503) 612-8572
1 (877) 612-9007
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Date: 17-Nov-03

=

[ —

[

Specialty Analytical
] CLIENT: Hahn and Associates, Inc. Lab Order: 0311060
Project: Astoria/ 6167 (0311013)
[
Lab ID: 0311060-01 Collection Date: 10/30/2003 9:50:00 AM
§ Client Sample ID: 6167-031030-079 Matrix: SOIL
Analyses Result Limit Qual Units DF Date Analyzed
NWTPH-DX NWTPH-DX . Analyst: btf
Diesel ND 16.6 mg/Kg-dry 1 11/13/2003
tube Oil : ND 55.4 rag/Kg-dry 1 11/13/2003
Surr: o-Terpheny] 65.7 50-150 %REC 1 11/13/2003

Page 1 of |



] fo [ 23pyq

sinuy) Aisacoad paydasor apisine gdy - o

s)uy uoREIUEND M0jaq PSIRIEp AARUY - [

juB|g POYISA PAIRIS0SSE AU} Wi PAjIdlap Sleuy - g Shw| A19A0921 pa1dadde apIsSING A13A003y S - § nur Supoday] aUl 1e pa1oats 1ON - ON sRYEnd

0 0 gl g8 col 0 £082 00% 6'¥52 10 a9n7

0 0 Ghl 68 e 0 9'eee 051 60LE 18s21g

feno WNaddd Gdd% [BAJeY OQdd  HWIquBiH  ywnmo  334% [BA J8Y MdS  8NIBA }dS 104 nsay ahjeuy
§£08ZZ ONbag £00Z/EL/LL  ®eQ sishleuy XQ-Hd LMN (ONisal 966 'd| udied 222722 qLsio

gELLLED IW-0D g uny

£00Z/ELLL  [9yeq daid

By/Bw suun §XAHdLMN 8podiss]

ADD edh)dweg ADD Qi 9jdweg

(V4 ¥l 6'Gvl 0 0 0 0 0 809 Vvl HO egny

0z vil G161l 0 0 0 ] : 0 o= 18¢d 1#salq

Bnp  WNQdy adu% [BAJSY Add  WWUBIH - WMo O3y% [BA13d MdS  SNBA MdS 1od jinsay alteuy
6£052T ONbag £00Z/ELLL  [oleQ SIsAjBUY X(-Hd LMN :ONISaL §966 ‘Gl udieg ZZZZZ ahslo

dNAavsi-9LeiLee ql sdwes

8ELLLED W09 QI unyd £00Z/EL/VL  :oieq daid Lp-By/Bw syun § XAHALMN 8pod)sal dna :adAjdwes

0 0 xd) 6'89 2’88 0 2191 0'05 5'G94 10 =gn
] 0 441 €84 1'e6 0 229l o'GL 5l jesalg
[erp Wy ddd% [BARY OdY  Wurybiy  munmo 0FH% [A 3 MAS eneadds  T0d ynsay afjeuy
¥£052Z ONbeg £002/EL/LL  :91eQ SISAleuy XO-HdLMN ONIS8L 5966 (I yoleg ZZZZZ Qi 9D
AELLLED W-DD Q1uny £00Z/SLLL  ojeq dald By/Bw spun § XOHJLMN 8podisal 07 edAjdwesg $07 4l sdweg

0 0 051 0s 842 ] £e'ee 0oL 9662 iAusydie]-o ung
0’06 aN 1o aqn
0s an [8s81Q
eng Mgdy Qdy% [BAJSd QdY  MwiruBiH Hwnmon 03Y% IBA19Y MdS @neadds  Dd Insay ajfeuy
££057Z ONbog £00Z/S /L)L @jeQ sishjeuy XQ-HdIMN ONIsaL §966 Q| yoied ZzZZZ QI WaLD

SELLLE0 W-D9 aluny

£00Z/EL/LL  18teq dald

ByBw syun $TXAHALMN 8podiss)

MaW cedAldwes Mgl i edwes

S XAHJILMN

:BPOYISIL,

LIOJTT AAVINIANS DO TYILLATVNY

EOrAON-LT 91B(

e em ity e,

(£1011€0) L919 / BLIOISY SREIER |
| 09011E0  dPIO HI0M
“3U[ ‘S9IBID0SSY pue UyeH

LLNYIITO

M.mo.u\m_mﬁﬁ‘ \ﬁ_ﬁm.woomm




Envirenmental

HAHN AND ASSOCIATES, INC-

Management

Laharatary

Specialty Analytical

503-612-9007

CHAIN OF CUSTODY

ﬁ? 434 NW Sixth Avenve, Suile 203 + Portiand OR 97209 LebProjectNo. 2 3({ DI o Chain of Custody No. [ oAF l
i {503) 796-0717 » Fax (503) 227-2209
. Project Manager Dennis Terzian LIquid with Sediment Sample Samples Recelved at 4C (Y D@) g .
r 'g Project No. 6167 . Tes| Fiilrate Test Test Both | Appropriale Containers Usar@:’r N)
E Project Name Astoria ™ E L =) bq ‘('él&lea Multi-Phase Sarmple Provide Verbal Resulls (¥ or N}
' Coffected by Jill Betts ~ _ _ ... TesiOne(which} ____ TeslSeparately Shake Provide Preliminary Fax Resulls
Sample Number Prefix: 6167~ 05[0 5\ — Matrix Analyses to ke Performed
o c| 2
JobEl o .
=128 ]
AE S z
) Lab ID | Sample # Date Time | Sample Description ?:' Remarks
| 056 |10fifgl ® [$5—6 X | (2] % L
_——— Y |
OS70 1 71557 ' ' D A
a e R (10| 557 X I A
09 M2 << X, . o
060 1901254 X -
: (b | 172 =S 0 % 0 I T
: - 7% | 55| I A© _
Iyl 2% | zo-12 P AU N N NN N N S e
04 AL EL BHEEN T B
D> 782508 - I
Oblb 225 -19 ~ b |
Ol 28|55l QUL o
0LE 2P <5 7] N
9175 195| <S5 | D
E (10 70| <5 | ‘ | .
’ O | N 1949 <20 \ o
1;'
H
3 _
¥ I ——
} o
1 _
i I
I’ -
i -
i
M NN N T S——— U S S T SROUL DRV VNS SIS EEEE FR— - L. LS S R —_—
} e ]
. i
Relingdished by Company HAHN & ASSOC C,!ata Time . Received,by . |Company .
ﬁ/éifw ///,/4__ ilfosfes 42 fg/w(;/fm—‘—»f T nat | Greinlty
5 9 elinquished by ~ e Company Date Time Rece‘{db_y/ Company ] \—/
Relinquished by Company Date Time Company
Witen |17165m et b Lidzy

W/




—m
L

74

Specialty Analytical

19761 S.W. 95th Place
7/‘ § Tualatin, OR 97062
(503) 612-9007

Fax (503) 612-8572
1 (877) 612-2007

November 20, 2003

Dennis Terzian

Hahn and Associates, Inc.
434 NW Sixth Avenue
Suite 203

Portland, OR 97209

TEL: (503) 796-0717

FAX (503)227-2209

RE: Astoria - E. Subgrade / 6167

Dear Dennis Terzian: Order No.: 0311016

Specialty Analytical received 16 samples on 11/4/2003 for the analyses presented in the
following report.

There were no problems with the analysis and all data for associated QC met EPA or laboratory
specifications except where noted in the Case Narrative, or as qualified with flags. Results
apply only to the samples analyzed. Without approval of the laboratory, the reproduction of this
report is only permitted in its entirety.

If you have any questions regarding these tests, please feel free to call.

Sincerely,

P
- - {" ,"l._ g
"‘//f .
o e .xj’.'../"“/ o
| &
Ned Engleson ¢ Technical Review
Project Manager

Specialty Analytical, An Qregon Corporation
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Date: 20-Nov-03

Specialty Analytical
CLIENT: Hahn and Associates, Inc.
Lab Order: 0311016
Project: Astoria - E. Subgrade / 6167
Analyses Result Limit Qual Units DF Date Analyzed
5167-031031-056 0311016-01A Date Collected 10/31/2003
NWTPH-DX  NWTPH-DX Analyst: btf
Diesel 367 153 ‘mg/Kg-dry 10 11/5/2003
Lube Oil 1980 509 mg/Kg-dry 10 11/5/2003
Surr: o-Terphenyl 243 50-150 S,D %REC 10 11/5/2003
6167-031031-056 0311016-018B Date Collected 10/31/2003
19761 SW 95th Place Tualatin, OR 97062 (503) 612-9007 Fof 10




P

i¥ Specialty Analytical Date: 20-Nov-03
‘ 'I ' CLIENT: Hahn and Associates, Inc.
. Lab Order: 0311016
. Project: Astoria - E. Subgrade / 6167
Analyses Result Limit Qual Units DF Date Analyzed
.-
A
5 VOLATILES BY GC/MS Swsg260B Analyst: ske
1,1,1,2-Tetrachloroethane ND 10.0 Hg/Kg 1 11/13/2003 11:27.00 AM
1,1,1-Trichicroethane ND 10.0 Ho/Kg 1 11/13/2003 11:27:00 AM
1,1,2,2-Tetrachloroethang ND 10.0 Ha/Kg i 11/13/2003 11:27:00 AM
1,1,2-Trichloroethane - ’ ND “10.0 pg/Kg 1 14/43/2803 11:27:00-AM
- 1,1-Dichloroethane ND 10.0 Hg/Kg 1 11/13/2003 11:27:00 AM
o 1,1-Dichloroethene ND 10.0 Hg/Kg 1 11/13/2003 11:27:00 AM
3 ; 1,1-Dichloropropene ND 10.0 ug/Kg 1 11/13/2003 11:27:00 AM
1,2,3-Trichiorobenzene ND 10.0 uHa/Kg 1 11/13/2003 11:27:00 AM
’ ] 1,2,3-Trichloropropane ND ic.0 Ha/Kg 1 $1/13/2003 11:27:00 AM
! 1,2.4-Trichlorobenzens ND 10.0 pg/Kg 1 11/13/2003 11:27:00 AM
1,2,4-Trimethylbenzene ND 10.0 1g/Kg 1 11/13/2003 11:27:00 AM
o 1,2-Dibromo-3-chloropropane ND 10.0 pg/Kg 1 11/13/2003 11:27:00 AM
- ‘ 1,2-Dibromosthane ND 10.C Ho/Kg 1 11/13/2003 11:27:00 AM
E 1,2-Dichlorobenzene ND 10.0 ua/Kg 1 11/13/2003 11:27:00 AM
. 1,2-Dichlorcethane ND i0.0 Hg/Kg i 11/13/2003 11:27:00 AM
) 1,2-Dichloropropane ND 10.0 Ho/Kg 1 11/13/2003 11:27:00 AM
1,3,5-Frimethylbenzene ND 10.0 Ho/Kg 1 11/13/2003 11:27:00 AM
1,3-Dichlorohenzene ND 10.0 Hg/Kg 1 11/13/2003 11:27:00 AM
o f 1,3-Dichleropropane ND 10.8 ug/Kg 1 11/13/2003 11:27.00 AM
a l 1,4-Dichicrobenzene ND 10.0 ug/Kg i 11/13/2003 11:27:.00 AM
; 2,2-Dichlorcpropane ND i0.0 pg/Kg 1 11/13/2003 11:27:00 AM
Ty 2-Butanone ND 40.0 1afKy 1 11/13/2003 11:27:00 AM
i 2-Chiorotoluene ND 10.0 ng/Kg 1 11/13/2003 11:27:00 AM
= 2-Hexanone ND 20.0 pa/Kg 1 11/13/2003 11:27:00 AM
y 4-Chlorotoluene ND 10.0 Ha/Kg 1 11/13/2003 11:27:00 AM
? 4-1sopropyltoluene ND 10.0 Hg/Kg 1 111372003 11:27:00 AM
i 4-Methyl-2-pentancne ND 40.0 ugikg 1 11/13/2003 11:27:00 AM
i Acetone ND 100 Hg/Kg 1 11/13/2003 1:27:00 AM
" ‘f Benzene ND 10.0 pg/Kg 1 11/13/2003 11:27:00 AM
N Bromobenzene ND 10.0 ugiKg 1 11/13/2003 11:27:00 AM
Bromochloromethane ND 10.0 Hg/Kg 1 11/13/2003 11:27:00 AM
Py Bromodichloromethane ND 10.0 pg/Kg 1 11/13/2003 11:27:00 AM
[ Bromoform ND 10.0 po/Kg 1 11/13/2003 11:27:00 AM
! Bromomethane ND 10.0 ug/Kg 1 11/13/2003 11:27.00 AM
. Carbon disulfide ND 10.0 Ha/Kg 1 11/13/2003 11:27:00 AM
‘ Carbon tetrachioride ND 10.0 pa/Kg 1 11/13/2003 11:27:00 AM
i Chlorobenzene ND 10.0 ug/Kg 1 11/13/2003 11:27:00 AM
Chloroethane ND 10.0 HaKg 1 11/13/2003 11:27:00 AM
Chloraform ND 10.0 wa/Kg 1 11/13/2003 11:27:00 AM
, Chioromethane ND 10.0 ug/Kg 1 11/43/2003 11:27:00 AM
cis-1,2-Dichloroethene ND 10.0 Ha/Kg 1 11/13/2003 11:27:00 AM
cis-1,3-Dichloropropene ND 10.0 Hg/Kg 1 11/13/2003 11:27.00 AM

19761 SW 95th Place Tualatin, OR 97062 (503) 612-9007 20 10
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b Specialty Analytical Date: 20-Nov-03
B .
CLIENT: Hahn and Associates, Inc.
Lab Order: 0311016
- Project: Astoria - E. Subgrade / 6167
Analyses Result Limit Qual Units DF Date Analyzed
F'j .
] Dibromochloromethane ND 10.0 pa/Kg 1 1113/2003 11:27:00 AM
Dibromomethane ND 100 ygfKg 1 11/13/2003 11:27:00 AM
F 7 Dichlorodifiuoromethane ND 10.0 ug/Kg 1 11/13/2003 11:27:00 AM
Ethylbenzene ND 10.0 ugiKg 1 11413/2003 11:27:00 AM
- Hexachlorobutadiene - ND 0.0 G 1
. Isopropylbenzene ND 10.0 ug/Kg 1 11/13/2003 11:27:00 AM
m,p-Xylene ND 20,0 Jg/Kg 1 11/13/2003 11:27:00 AM
L Methyt tert-buiyl ether ND 10.0 HgfKg 1 11/13/2003 11:27:00 AM
Methyiene chloride ND 50.0 ug/Kg 1 11/13/2003 11:27:00 AM
n-Butylbenzene ND 10.0 ualKg 1 11/13/2003 11:27:00 AM
n-Propylbenzene ND 10.0 Ha/Kg i 14/13/2003 11:27:00 AM
Naphthalene ND 10.0 Hg/Kg 1 11/13/2003 11:27:00 AM
o-Xylene ND 10.0 na/Kg 1 11/13/2003 11:27-00 AM
sec-Butylbenzene ND 10.0 pofKg 1 11/13/2003 11:27:00 AM
Styrene ND 10.0 ug/kg 1 11/13/2003 11:27:00 AM
. tert-Butylbenzene ND 10.0 ug/Kg 1 11/13/2003 11:27:00 AM
' Tetrachioroethene ND 10.0 Ho/Kg 1 11/13/2003 11:27:00 AM
[} Toluene ND 10.0 HglKg 1 $1/13/2003 11:27:00 AM
trans-1,2-Dichloroethene ND 10.0 yglKg 1 11413/2003 11:27:00 AM
trans-1,3-Dichloropropene ND 10.0 Hg/Kg 1 1141372003 11:27:00 AM
Trichloroethene ND 10.0 Hg/Kg 1 11/13/2003 11:27:00 AM
Trichloroflucremethane ND 10.0 ug/Kg 1 11/13/2003 11:27.00 AM
Vinyl chloride 7 ND 10.0 va/Kg 1 11/13/2003 11:27:00 AM
Surr: 1,2-Dichloroethane-d4 85.2 71.5-112 %REC 1 11/13/2003 11:27:00 AM
Surr: 4-Bromofluarebenzene 113 75.7-122 %REC 1 11/13/2003 11;27:00 AM
Surr: Dibromoflucromethane 99.1 64.3-124 %REC 1 11/13/2003 11:27:00 AM
Surr: Toluene-d8 95.9 74.9-120 %REC 1 11/13/2003 11:27:00 AM
6167-031031-056 0311016-01C Date Collected 10/31/2003
i MERCURY, TOTAL SW7471 Analyst: tIf
) Mercury 0.109 0.0147 mg/Kg 1 11/13/2003
1
1
.
1
19761 SW 95th Place Tualatin, OR 97062 (503) 612-9007 3of 10
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Specialty Analytical Date: 20-Nov-03
CLIENT: Hahn and Associates, Inc.
Lab Order: 0311016
Project: Astoria - E. Subgrade / 6167
Analyses Result Limit Qual Units DF Date Analyzed
PAH'S BY GC/MS- LOW LEVEL 8270SIM Analyst: bda
Acenaphthene ND 6.67 Ha/Kg 1 11/14/2003 7:40:00 PM
Acenaphthylene 131 6.87 Hg/Kg 1 11/14/2003 7:40:00 PM
Anthracene 119 6.67 Hg/Kg 1 11/14/2003 7:40:00 PM
Benz(a)anthracene 337 6.67 Hg/Kg 1 11/14/2003 7:40:00 PM
Benzo(a)pyrene 761 6.67 Ha/Kg 1 11/14/2003 7:40:00 PM
Benzo(b)fluoranthene 891 6.67 MgiKg 1 11/14/2003 7:40:00 PM
Benzo(g.h,i)perylene 380 6.67 Hg/Kg 1 11/14/2003 7:40:00 PM
Benzo(k)fluoranthene 230 6.67 Hg/Kg 1 11/14/2003 7:40.00 PM
Chrysene 391 6.67 ug/Kg 1 11/14/2603 7:43:00 PM
Dibenz{a,h)anthracene 52.0 6.67 ug/Kg 1 11/14/2003 7:40:00 PM
Fluoranthene 1450 33.3 ug/Ky 5 11/14/2003 10:23:00 PM
Fluorene . 28.7 6.67 pg/Kg i 11/14/2003 7:40:00 PM
Indeno(t,2,3-cd)pyrene 276 6.67 pa/Kg 1 11/14/2003 7:40:00 PM
Naphthalene 670 6.67 pg/Kg 1 11/14/2003 7:40:00 PM
Phenanthrene G566 6.67 yvg/Kg 1 11/14/2003 7:40:00 PM
Pyrene 1650 333 Hg/Kg 5 11/14/2003 10:23:00 PM
Surr: 2-Fluorobiphenyl . 476 42.6-128 %REC 1 11/14/2003 7:40:00 PM
Surs: Nitrobenzene-d5 38.0 21.7-155 %REC 1 11/14/2003 7:40:00 PM
Surs: p-Terphenyl-d14 48.3 44 .9-155 %REC 1 11142003 7:40:00 PM
PCRB'S IN SOIL SwWsog2 Analyst: bda
Arcclor 1016 ND 50.0 Hg/Kg 1 11/19/2003
Aroclor 1221 ND 50.0 Mg/Kg 1 11/19/2G03
Aroclor 1232 ND 50.0 Hg/Kg 1 11/19/2003
Aroclor 1242 ND 50.0 ua/Kg ] 11/19/2003
Aroclor 1248 ND 50.0 ug/Kg 1 117192003
Aroclor 1254 903 50.0 Hg/Kg 1 11/19/2003
Aroclar 1260 401 50.0 ya/Kg 1 11/19/2003
Surr: Decachlorobiphanyl 106 56.5-130 %REC 1 11/19/2003
TOTAL METALS BY ICP EG010 Analyst; tIf
Arsenic ND 1.67 mgfikg 1 11/13/2003 5:39:02 PM
Barium 51.6 0.833 mg/Kg 1 11/13/2003 5:39:02 PM
Cadmium 0.200 0.0833 mg/Kg 1 11/13/2003 5:39:02 PM
Chromium 9.29 0.417 mg/Kg 1 11/13/2003 5:39:02 PM
Lead - 922 1.67 mg/Kg 1 11/14/2003 9:19:27 PM
Selenium ND 1.67 my/Kg 1 11/13/2003 5:39:02 PM
Silver ND 1.67 ma/Ky 1 11/13/2003 5:39:02 PM
6167-031031-057 0311016-02A Date Collected 10/31/2003
19761 SW 95th Place Tualatin, OR. 97062 (503) 612-9007 4of 10



Specialty Analytical

Date: 20-Nov-03
CLIENT: Hahn and Associates, Inc.
Lab Order: 0311016
Project: Astoria - E. Subgrade / 6167
Analyses Result Limit Qual Units DF Date Analyzed
NWTPH-DX NWTPH-DX Analyst: btf
Diesel 251 76.3 mg/Kg-dry 5 111212003
Lube Gil 1230 254 mg/Kg-dry 5 11/12/2003
Surr: o-Terphenyl 58.0 50-150 %REC 5 11/12/2003
6167-031031-058 0311016-03A Date Collected 10/31/2003
NWTPH-DX NWTPH-DX Analyst: btf
Diesel 329 152 mg/Kg-dry 10 11/5/2003
Lube Qi 1640 505 mg/Kg-dry 10 11/5/2003
Surr: o-Terphenyl 27.0 50-15¢ S, %REC 10 11/5/2003
6167-031031-059 0311016-04A Date Collected 10/34/2003
NWTPH-DX NWTPH-DX Analyst: btf
Diesel 134 30.4 mg/Kg-dry 2 11/7/2003
Lube Gil 704 101 mg/Kg-dry 2 11/7/2003
Surr: o-Terphenyl 88.8 50-150 Y%REC 2 11/7/2003
6167-031031-060 0311016-05A Date Collected 10/31/2003
NWTPH-DX NWTPH-DX Analyst: btf
Diesel 28.6 15.9 mg/Kg-dry 1 11/7/2003
Lube Ol 201 53.1 mg/Kg-dry 1 117712003
Susr; o-Terphenyl 91.3 50-150 %REC 1 11/7/2003
6167-031031-060 0311016-05B Date Collected 10/31/2003
19761 SW 95th Place Tualtatin, OR 97062 (503) 612-9007 5of10
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Specialty Analytical Date: 20-Nov-03

CLIENT: Hahn and Associates, Inc.

Lab Order: 0311016

Project: Astoria - E. Subgrade / 6167

Analyses ‘ Result Limit Qual Units DF Date Analyzed
VOLATILES BY GC/IMS SW8260B Analyst: sk¢
1,1,1,2-Tetrachloroethane ND 10.0 Ho/Kg 1 11/13/2003 12:01:00 PM
1,1,1-Trichloroethane ND 10.0 Ho/Kg i 11/13/2003 12:01:00 PM
1,1,2,2-Tetrachloroethane ND 10.0 Ho/Kg 1 11/13/2003 12:01:00 PM
1,1,2-Trichlcroethane ND 10.0 pag/Kg 1 11A3/2003 12:01.00 PM
1,1-Dichloroethane ND 10.0 Hg/Kg 1 11/13/2003 12:01:00 PM
1,1-Dichioroethene ND 10.0 pa’Kg 1 11/13/2003 12:01:00 PM
1,1-Dichloropropene ND 10.0 Ha/Kg 1 11/13/2003 12:01:00 PM
1,2,3-Trichlorobenzene ND 10,0 Hg/Kg 1 11/13/2003 12:01:00 PM
1,2,3-Trichloropropane ND 10.0 pgfKg 1 11/13/2003 12:01:00 PM
1,2,4-Trichlorobenzene ND 10.0 HgfKg 1 11/13/2003 12:01:00 PM
1,2,4-Trimethylbenzene ND 10.0 ug/Kg i 11/13/2003 12:01:00 PM
1,2-Dibromo-3-chloropropane ND 10.0 HgiKg 1 11/13/2003 12:01:00 PM
1.2-Dibromoethane ND 10.0 Hg/Kg 1 11/13/2003 12:01:C0 PM
1,2-Dichforobenzene ND 10.0 pa/Kg 1 11/13/2003 12:0%:00 PM
1,2-Dichlaroethane ND 10.0 ugfKg 1 11/43/2003 12:01:00 PM
1,2-Dichloropropane ND 10.0 HolKg 1 11/13/2003 12:01:00 PM
1,3,5-Trimethylbenzene ND 10.0 pa/Ka 1 11/13/2003 12:01:00 PM
1,3-Dichlorobenzene ND 10.0 pa/Kg 1 11/13/2003 12:01:00 PM
1,3-Dichloropropane ND 10.0 pg/Kg 1 11/13/2003 12:01:00 PM
1,4-Dichlerobenzene ND 10.0 Wg/Kg 1 11/13/2003 12:01:00 PM
2,2-Dichlorcpropane ND 10.0 Hg/Kg 1 11/13/2003 12:01:00 PM’
2-Butanone ND 40.0 Hg/Kg 1 11/13/2003 12:01:00 PM .
2-Chlorotoluene ND 10.0 Hg/Kg 1 11/13/2003 12:01:00 PM
2-Hexanone ND 20.0 uo/Kg 1 11/13/2003 12:01:00 PM~
4-Chlorotoluene ND 10.0 ug/iKg 1 11/13/2003 12:01.00 PM
4-Isopropyltoluens ND 10.0 HO/Kg 1 11/13/2003 12:01:00 PM
4-Methyl-2-pentanone ND 40.0 ya/Kg 1 11/13/2003 12:01:00 PM
Acetone ND 100 Hg/Kg 1 11/13/2603 12:01:00 PM
Benzene ND 10.0 ug/Kg 1 11/13/2003 12:01:00 PM
Bromobenzene ND 10.0 Ha/Kg i 11/13/2003 12:01:00 PM
Bromochloromethane ND 10.0 ug/Kg 1 11/13/2003 12:01:00 PM
Bromodichloromethane ND 10.0 Ha/Kg i 11/13/2003 12:01:00 PM
Bromoform ND 10.0 ugKg 1 11/13/2003 12:01:00 FM
Bromomethane ND 10.0 yg/Kg i 11/13/2003 12:01:00 PM
Carbon disulfide ND 10.0 pg/Kg 1 11/13/2003 12:01:00 PM
Carbon tetrachloride ND 10.0 Hg/Kg 1 14/13/2003 12:01:00 PM
Chiorobenzene ND 10.0 pg/Kg 1 11/13/2003 12:01:00 PM
Chloroethane ND 10.0 ug/Kg i 1113/2003 12:01:00 PM
Chloroform ND 10.0 Ha/Kg 1 11/13/2003 12:01:00 PM
Chioromethane ND 10.0 Hg/Kg 1 11/13/2003 12:01:00 PM
cis-1,2-Dichioroethens ND 10.0 Hg/Kg 1 11/13/2003 12:01:00 PM
cis-1,3-Dichloropropene ND 10.0 Hg/Ka 1 11/13/2003 12:01:00 PM
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Specialty Analytical Date: 20-Nov-03
1 CLIENT: Hahn and Associates, Inc.
? Lab Order: 0311016
. Project: Astoria - E. Subgrade / 6167
Analyses Result Limit Qual Units DF Date Analyzed
-
Dibromochloromethane ND 10.0 HgfKg 1 11/13/2003 12:01:00 PM
Dibromomethane ND 10.0 Hg/Kg 1 11/13/2003 12:01:00 PM
- Dichlorodifluoromethane ND 10.0 Hg/Kg 1 11/13/2003 12:01:00 PM
Ethylbenzene ND 10.0 Ha/Kg 1 11/13/2003 12:01:00 PM
- “Hexachltorobutadiens - NEY —10:0 pgikg—— 1 H1¢13/2003-12:01:00-PM
Isopropylbenzene ND 10.0 Ha/Kg 1 11/13/2003 12:01:00 PM
3 m,p-Xylene ND 200 pg/Kg 1 11/43/2003 12:01:00 PM
1 Methy! tert-buiyl ether ND 10.0 Hg/Kg 1 1§/13/2003 12:01:00 PM
Methylene chloride ND 50.0 pg/Kg 1 11/13/2003 12:01:00 PM
[ n-Butylbenzene ND 10.0 Ho/Kg: 1 11/13/2003 12:01:00 PM
n-Propylbenzene ND 10.0 Ho/Kg 1 11/13/2003 12:01:00 PM
Naphthalene ND 10.0 Hg/Kg 1 11/13/2003 12:01:00 PM
- o-Xyleng ND 10.0 HO/Kg i 11/13/2003 12:01:00 PM
3 sec-Butylbenzene ND 10.0 MofKg 1 1141342003 12:01:00 PM
- Styrene ND 10.0 Hg/Kg 1 11/13/2003 12:01:00 PM
tert-Butylbenzene ND 10.0 ug/Kg 1 11/13/2003 12:01:00 PM
I Tetrachloroethene ND 10.0 Hg/Kg 1 11/13/2003 12:01.00 PM
l Toluene ND i0.0 Ha/Kg 1 11/13/2003 12:01:00 PM
trans-1,2-Bichioroethene ND 16.0 pa/Kg 1 11/13/2003 12:01:00 PM
trans-1,3-Dichioropropene ND 10.0 . Hg/Kg 1 11/13/2003 12:01:00 PM
Trichloroethene ND 10.0 Hg/Kg 1 §1/13/2003 12:31:00 PM
Trichlorofluoromethane ND 10.0 Hg/Kg 1 11/13/2003 12:01:00 PM
Vinyl chloride ND 10.0 Hg/Kg 1 11/13/2003 12:01:00 PM
Surr: 1,2-Dichloroethane-d4 128 71.5-112 %REC 1 11/13/2003 12:01:00 PM
Surr: 4-Bromofluorobenzene 115 75.7-122 %REC 1 11/13/2003 12:01:00 PM
Surr: Dibromofluoromethane 148 64.3-124 %REC 1 11/13/2003 12:01:00 PM
Surr: Toluene-d8 98.1 74.9-120 %REC 1 11/13/2003 12:01:00 PM
6167-031031-060 0311016-05C Date Collected 10/31/2003
3 MERCURY, TOTAL SWT7471 Analyst: tif
] Mercury 0.119 0.0157 mg/Kg 1 11/13/2003
|
. Jl
1
i
)
| ,1 - — e e
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Specialty Analytical Date: 20-Nov-03

CLIENT: Hahn and Associates, Inc.
Lab Order: 0311016
. Project: Astoria - E. Subgrade / 6167
Analyses Result Limit Qual Units DF  Date Analyzed
"
PAH'S BY GC/MS- LOW LEVEL. 8270SIM Analyst: bda
Acenaphthene ND 6.67 Hg/Kg 1 11/13/2003 $1:11:00 PM
r Acenaphthylene 7 8.67 6.67 Hg/Kg 1 114/13/2003 11:11:00 PM
Anthracene ND 6.67 pHo/Kg 1 14/13/2003 11:11:00 PM
Benz{a)anthracene 140 ©TBBY " pgikg 1 $11113/2003 11: 1100 PM
C Benzo(a)pyrene 30.0 6.67 pa/Kg 1 11/13/2003 11;11:00 P4
Benzo(b}fluoranthene 47.3 6.67 HalKg 1 11/13/2003 11:11:00 PM
RE Benzo(g,h,i)perylene 54.7 6.67 HgiKg 1 11/13/2003 11:11:00 PM
: Benzo(k)flucranthens 14.7 6.67 Hg/Kg 1 11/13/2003 11:11:00 PM
A Chiysene 18.7 667 ug'Kg 1 11/13/2003 11:11:00 PM
" Dibenz(a,h)anthracene 8.67 6.67 ug/Kg 1 11/13/2003 11:11:00 PM
Fluoranthene 347 6.67 HgiKkg 1 11/13/2003 11:11:00 PM
¥ Fluorene ND 6.67 pa/Kg 1 11/13/2003 11:11:00 PM
E‘ indeno(1,2,3-cd)pyrene 37.3 6.67 Ho/Kg 1 11/13/2003 11:11:00 PM
: Naphthalene 16.7 6.67 pafKg 1 14/13/2003 11:11:00 PM
. Phenanthrene 26.7 6.67 po/Kg 1 11/13/2003 11:11:00 PM
T Pyreng 327 6.67 Hg/Kyg i 11/13/2003 11:11:00 PM
- £ Surr: 2-Fluorobiphenyl 83.0 42 8-128 %REC 1 11/13/2003 11:11:00 PM
Surr: Nitrocbenzene-d5 64.4 21.7-155 %REC 1 1111372003 11:11:00 PM
Surr: p-Terphenyl-d14 88.1 44.9-158 %REC 1 11/13/2003 11:11-00 PM
PCB'S IN SOIL SWe082 Analyst: bda
Aroclor 1016 ND 50.0 ug/Kg 1 11/19/2003
Arcclor 1221 ND 50.0 pg/Kg 1 11/19/2003
Arcclor 1232 ND 50.0 pgfKg 1 11/19/2003
Aroclor 1242 ND 50.0 Hg/Kg 1 11/19/2003
Aroclor 1248 ND 50.0 Hg/Kg 1 11/19/2003
Aroclor 1254 108 50.0 ug/Kg 1 11/19/2003
Araclor 1260 277 50.0 ug/Kg 1 11/19/2003
Surr: Decachlorobiphenyl 959 56.5-130 %REC 1 11/19/2003
TOTAL METALS BY [CP E6010 Analyst: tif
Arsenic ND 172 mg/Kg 1 11/13/2003 5:44:31 PM
J Barium 93.7 172 mg/Kg 2 11/14/2003 9.24:56 PM
: ? Cadmium 1.18 0.0882 mg/Kg 1 11/13/2003 5:44.31 PM
i Chromium 1.3 0.431 mg/Kg 1 11/13/2003 5:44:31 PM
Lead 133 1.72 mg/Kg 1 11/14/2003 9:47.05 PM
! Selenium ND 1.72 mg/Kg 1 11/13/2003 5:44:31 PM
L Silver ND 1.72 mg/Kg 1 11/13/2003 5:44:31 PM
6167-031031-061 0311016-06A Date Collected 10/31/2003

19761 SW 95th Place Tualatin, OR 97062 (503) 612-9007 8afi0



Specialty Analytical Date: 20-Nov-03
CLIENT: Hahn and Associates, Inc.
Lab Order: 0311016
Project: Astoria - E. Subgrade / 6167
} Analyses Result Limit Qual Units DF  Date Analyzed
NWTPH-DX NWTPH-DX Analyst: btf
Diesel 473 163 mg/Kg-dry 10 11152003
Lube Oil 2850 644 mgfKg-dry 10 11/5/2003
| Surr: o-Terphepyl 23.5 50-150 S0 %REC 10 11/6/2003
6167-031031-062 0311016-07A Date Collected 10/31/2003
[
NWTFH-DX NWTPH-DX Analyst: btf
’ Diesel 55.4 34.5 mg/Kg-dry 2 11/7/2003
Lube Qil 364 115 mg/Kg-dry 2 11/7/2003
Surr: o-Terphenyl 75.2 50-150 Y%REC 2 11/7/2003
6167-031031-063 0311016-08A Date Coliected 10/31/2003
NWTPH-DX NWTPH-DX Analyst: btf
{ Diesel 22.1 16.0 mg/Kg-dry 1 11/7/2003
Lube Qil 118 53.5 mg/Kg-dry 1 11/7/2003
f Surr: o-Terpheny! 83.6 50-150 %REC 1 11/7/2003
L 6167-031031-064 0311016-09A Date Collected 10/31/2003
g NWTPH-DX NWTPH-DX Analyst: btf
| Diesel 479 152 mg/Kg-dry 10 11/5/2003
Lube Qil 1850 505 mg/Kg-dry 10 11/6/2003
Surr: o-Terphenyl 30.8 50-150 S,0 %REC . 10 11/5/2003
6167-031031-065 0311016-10A Date Collected 10/31/2003
NWTPH-DX NWTPH-DX Analyst: btf
Diesel ND 17.0 mg/Kg-dry 1 11/12/2003
t Lube Oil 57.3 56.6 malKg-dry 1 11/12/2003
. Surr: o-Terphenyl 796 50-150 %REC 1 11/12/2003
1l ’ 6167-031031-066 0311016-11A Date Collected 10/31/2003
NWTPH-DX NWTPH-DX Analyst: btf
o Diesel 133 76.5 mg/Kg-dry 5 111212003
. l Lube Qil 983 255 mg/Kg-dry 5 11/12/2003
Sur: o-Terphenyl 48.0 50-150 S,0 %REC 5 1141212003
i 6167-031031-067 0311016-12A Date Collected 10/31/2003
' NWTPH-DX NWTPH-DX Analyst: btf
Diesel 18.9 17.8 mag/Kg-dry 1 111122003
Lube Oil 121 59.2 mg/Kg-dry 1 11/12/2003
Surr: o-Terphenyl 84.4 50-150 %REC 1 11/12/2003
19761 SW 95th Place Tualatin, OR 97062 (503) 612-9007 9af 10
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Specialty Analytical Date: 20-Nov-03
CLIENT: Hahn and Associates, Inc,
Lab Order: 0311016
- Project: Astoria - E. Subgrade / 6167
Analyses Result Limit Qual Units DF Date Analyzed
6167-031031-068 0311018-13A Date Collected 10/31/2003
M NWTPH-DX NWTPH-DX Analyst: btf
Diesel 200 76.0 mg/Kg-dry 5 11122003
Lube Ol 1320 | 253 mg/Kg-dry 5 1111212003
Fa Surr: o-Terphenyl 58.0 50-150 %REC 5 11/12/2003
6167-031031-069 0311016-14A Date Collected 10/31/2003
] NWTPH-DX NWTPH-DX Analyst: btf
Diese! 33.9 15.5 mg/Kg-dry 1 117122003
Lube Ot 198 516 ma/Kg-dry 1 111122003
Surr: o-Terpheny! 67.2 50-150 %REC 1 11122003
6167-031031-070 0311016-15A Date Collected 10/31/2003
NWTPH-DX NWTPH-DX Analyst: btf
] Diesel 19.2 15,3 ma/Kg-dry 1 11/13/2003
Lube Qil 148 50.8 ma/Kg-dry 1 11/13/2003
Surr; o-Terphenyl - 785 50-150 %REC 1 11/13/2003
6167-031031-071 0311016-16A Date Collected 10/31/2003
HOLD PER CLIENT REQUEST PER CLIENT Analyst: ADM
Hold HOLD ' 1 1117/2003
1
i
H
.
i’ e e e L
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KEY TO FLAGS

This sample contains a Gasoline Range Organic not identified as a specific hydrocarbon product. The result was quantified against
gasoline calibration standards.

This sample contains a Diesel Range Organic not identified as a specific hydrocarbon product. The result was quantified against
diesel calibration standards.

This sample contains a Lube Oil Range Organic not identified as a specific hydrocarbon product. The result was quantified against
lube ol calibration standards. .

Results determined to be non detect based on hydrocarbon pattern recognition. The product was carty-over from another
hiydrocarbon type.

The blank exhibited a positive resuit greater than the reporting limit for this compound.,
The result confirmed by secandary column or GC/MS analysis.
See case narrative.

Result for this analyte maybe biased due fo interferences. Confirmation by GC/MS or other technique is recommended.

' Surrogate was diluted outside reporting range.

Result exceeds the calibration range for the comipound. The resuit should be considered an estimate.

The positive result for this hydrocarbon is due to single component contamination. The product does not match any hydrocarbon in
the fuels library.

Result may be biased high due to biogenic interferences. Silica gel clean-up recommended.

Sample was analyzed outside recommended holding times.

Al clients request, sampie was analyzed outside method recommended hoiding time.

The result for this analyte is between the MOL and the PQL, and should be considered an estimated cencentrafion.

Diesel result is biased high due to amount of oil contained in the sample.

Diesel result is biased high due to amount of gasoiine contained in the sample.

Qil result is biased high due to amount of diesel contained in the sample. |

Sample concentration is greater than 4x the spiked value; the spiked value is considered insignificant.

Outside control imits due to Matrix Interference.

Value determined by Method of Standard Addition.

Sample appears to contain biogenic material biasing quantification.

Laboratory Control Standard (LCS} exceeded laboratory control limits, meets CCV criteria. Data meets EPA requirements.
Detected levels of Methylene Chloride may be due to laboratory contamination, due to previous analysis or background levels.
Detection limits elevated due to sample matrix.

RPD control limits were exceeded.

Duplicate failed, due to result being at or near method reporting limit.

Matrix spike values exceed established QC timits, post digestion spike is in control.

Recovery cutside control limits.

The result for this parameter was greater than the maximum coniaminant level or the TCLP reguiatory fimit.

rev. Octaber 23, 2001







APPENDIX C

Laboratory Analytical Reports and Chain-of-Custody Documentation
Groundwater Samples

HAHN AND ASSOCIATES, INC,
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Specialty Analytical

7- Y— 19761 S.W, 95th Place
/1 r\ _ Tualatin, OR 97062

(503) 612-9007
Fax (503) 612-8572
1 (877) 612-9007

November 10, 2003

Dennis Terzian

Hahn and Associates, Inc.
434 NW Sixth Avenue
Suite 203

Portland, OR 97209

TEL: (503) 796-0717
FAX (503)227-2209

RE: Astoria - Groundwater / 6167

Dear Dennis Terzian: Order No.: 0311017

Specialty Analytical received 5 samples on 11/4/2003 for the analyses presented in the
following report.

There were no problems with the analysis and all data for associated QC met EPA or laboratory
specifications except where noted in the Case Narrative, or as qualified with flags. Results
apply only to the samples analyzed. Without approval of the laboratory, the reproduction of this
report is only permitted in its entirety.

If you have any questions regarding these tests, please feel free to call.
Sincerely,

Ned Engleson

Project Manager

Specialty Analytical, An Oregon Corporation



Specialty Analytical : Date: 10-Nov-03

CLIENT: Hahn and Associates, Inc. Client Sample ID: 6167-031030-115
Lab Order: 0311017 Collection Date: 10/30/2003 16:10:00 AM
Project: Astoria - Groundwater / 6167 '
Lab ID: 0311017-01 Matrix: GROUNDWATER
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES BY GC/MS SWwgzeoB Analyst: ske
1,1,1,2-Tetrachlorosethane ND 1.00 Hg/L 1 11/6/2003 1:35:00 AM
, 1,1,1-Trichloroethane ND 1.00 pa/L 1 11/6/2003 1:35:00 AM
E 1,1,2,2-Tetrachloroethane ND 1.00 ug/b 1 11/6/2003 1:35:00 AM
: 1,1,2-Trichloroethane ‘ ND 1.00 pg/b 1 11/6/2003 1:35:00 AM
‘ 1,1-Dichloroethane ND 1.00 uo/L 1 11/6/2003 1:35:00 AM
1 1,1-Dichloroethene ND 1.00 poit 1 11/6/2003 1:35:00 AM
) L 1,1-Dichloropropene ND 1.00 woll 1 11/6/2003 1:35:00 AM
E 1,2,3-Trichlorobenzene ND 1.00 g/l 1 11/6/2003 1:35:00 AM
1 1,2,3-Trichloropropane ND 1.00 Ha/l 1 11/6/2003 1:35:00 AM
o 1,2,4-Trichlorobenzene ND 1.00 pgfL 1 11/6/2003 1:35:00 AM
s E 1,2.4-Trimethylbenzens ND - 1.00 gL 1 11/6/2003 1:35:00 AM
: 1,2-Dibromo-3-chloropropane ND 1.00 pa/l. 1 11/6/2003 1:35:00 AM
' f 1,2-Dibromoethane ND 1.00 ug/t 1 71/6/2003 1:35:00 AM
o 1,2-Dichlorobenzene ND 1.00 g/l 1 11/6/2003 1:35:00 AM
1,2-Dichloroethane ND 1.00 [Floli 1 11/6/2003 1:35:00 AM
¥ 1,2-Dichloropropane ND 1.00 g/l 1 11/6/2003 1:35:00 AM
‘ L 1,3,5-Trimethylbenzene ND 1.00 pg/l 1 11/6/2G03 1:35:00 AM
1,3-Dichlorobenzene ND 1.00 pg/l 1 11/6/2603 1:35:00 AM
1 1,3-Dichloropropane ND i.00 ug/l. 1 11/6/2003 1:35:00 AM
1,4-Dichlorobenzene ND 1.00 ug/t 1 11/6/2003 1:35:00 AM
g 2,2-Dichloropropane ND 1.00 palt 1 11/6/2003 1:35:00 AM
L 2-Butanone ND 10.0 gg/l 1 11/6/2003 1:35:00 AM
& ; 2-Chlorotoluene ND 1.00 prgfL 1 11/6/2003 1:35:00 AM
. i 2-Hexanone ND 10.0 ugfL 1 11/6/2003 1:35:00 AM
4-Chlorotoluene ND 1.00 Mg/l 1 11/6/2003 1:35:00 AM
1 4-lsopropyltoluene ND 1.00 pg/l 1 11/6/2003 1;35:00 AM
L 4-Methyl-2-pentanone ND 20.0 Hg/L 1 11/6/2003 1:35:00 AM
Acetone ND 50.0 Hg/L 1 11/6/2003 1:35:00 AM
N Acrylonitrife ND 5.00 Hg/L i 11/6/2003 1:35:00 AM
Benzene ND 0.400 pg/b 1 1116/2003 1:35:00 AM
# Bromobenzene ND 1.00 poiL 1 11/6/2003 1:35:00 AM
Bromochloromethane ND 1.00 Mg/l 1 11/6/2003 1:35:00 AM
? Bromodichleromethane ND 1.00 pg/L 1 11/6/2003 1:35:00 AM
i Bromoform ND 1.00 g/l 1 11/6/2003 1:35:00 AM
Bromomethane ND 1.00 pg/l 1 11/6/2003 1:35:00 AM
! Carbon disulfide ND 2.00 ug/t. 1 11/6/2003 1:35:00 AM
J Carbon tetrachloride ND 1.00 pg/l 1 11/6/2003 1:35:00 AM
Chlorobenzene ND 1.00 ug/L 1 11/6/2003 1:35.00 AM
Chioroethane ND 1.00 ygil 1 11/6/2003 1:35:00 AM
Chloroform ND 1.00 HgiL 1 11/6/2003 1:35:00 AM
1 11/6/2003 1:35:00 AM

Chioromethane ND 1.00 pgfl
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5 Specialty Analytical Date: /0-Nov-03
It CLIENT: Hahn and Associates, Inc. Client Sample ID: 6167-031030-115
E i Lab Order: 0311017 Collection Date: 10/30/2003 10:10:00 AM
Project: Astoria - Groundwater / 6167
fE Lab ID: 0311017-01 Matrix: GROUNDWATER
L
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES BY GC/MS Swsaz2e60B Analyst: ske
cis-1,2-Dichloroethene ND 1.00 Mo/l 1 11/6/2003 1:35:00 AM
cis-1,3-Dichloropropene ND 1.00 HgiL 1 §1/6/2003 1:35:00 AM
Dibromaochloromethane ND 1.00 Ha/L 1 11/6/2003 1:35:00 AM
Dibromomethane . ND 1.00 Hg/l 1 11/6/2003 1:35:00 AM
Dichlorodifluoromethane ND 1.00 pg/L 1 11/672003 1:35:00 AM
F‘:i Cthylbenzene ND 1.00 yg/l 1 11/6/2003 1:35:00 AM
\ ; Hexachlorobutadiene ND 1.00 pg/l 1 11/6/2003 1:35:00 AM
Isopropylbenzene ND . 1.00 pa/l 1 11/6/2003 1:35:00 AM
. If. m,p-Xylene ND 200 [Hlol{ 1 11/6/2003 1:35:00 AM
! Methy! tert-butyl ether ND 1.00 pg/L 1 11/6/2003 1:35:00 AM
4 Methylene chioride ND 20.0 pa/l 1 11/6/2003 1:35:00 AM
) n-Butylbenzene ND 1.00 pgiL 1 11/6/2003 1:35:00 AM
% n-Propytbenzene ND i.00 pg/l 1 11/6/2003 1:35:00 AM
i Naphthalene ND 1.00 Mo/l 1 11/6/2003 1:35:00 AM
o-Xylene ND 1.00 pg/L 1 11/6/2003 1:35.00 AM
1 sec-Butylbenzene ND 1.00 pg/L 1 11/6/2003 1:35:00 AM
[ Styrene ND 1.00 g/l 1 11/6/2003 1:35:00 AM
: tert-Butylbenzene ND 1.0G pg/t. 1 11/6/2003 1:35:00 AM
Tetrachloroethene ] ND 1.00 ug/L 1 11/6/2003 1:35:00 AM
‘ Toluene ND 1.00 g/l 1 11/6/2003 1:35:00 AM
3 rans-1,2-Dichloroethene ND 1.00 HgfL 1 11/6/2003 1:35:00 AM
frans-1,3-Dichloropropene ND 1.00 HgfL 1 11/6/2003 1:35:00 AM
f Trichloroethene ND 1.00 pa/b 1 11/672003 1:35:00 AM
i Trichlorofluoromethane ND- 1.00 pgfL 1 11/6/2003 1:35:00 AM
Vinyl chtoride 1.03 1.00 ) yg/l i 11/6/2003 1:35:00 AM
I Surr: 1,2-Dichloroethane-d4 84.1 72.8-113 %REC 1 11/6/2003 1:35:00 AM
; Surr: 4-Bromofluorcbenzene 104 83.4-125 %REC 1 11/6/2003 1:35:00 AM
Surr: Dibromofluoromethang 91.0 79.4-124 %REC 1 11/6/2003 1:35:00 AM
Suir: Toluene-d8 115 88.6-129 %REC 1 11/6/2003 1:35:00 AM
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Specialty Analytical Date: 10-Nov-03

CLIENT: Hahn and Associates, Inc. Client Sample ID: 6167-031030-116

Lab Order: 0311017 Collection Date: 10/30/2003 12:48:00 PM

Project: Astoria - Groundwater / 6167

Lab ID: 0311017-02 Matrix: GROUNDWATER

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES BY GC/MS SWaz260B _ Analyst: skc
1,1,1,2-Tetrachloroethane ND 1.00 Ha/l. 1 11/6/2003 2:09:00 AM
1,1,1-Trichloroethane ND 1.00 Mg/l 1 11/6/2003 2:09:00 AM
1,1.2,2-Tetrachloroethane ND 1.00 Mg/l 1 11/6/2003 2:09:00 AM
1,1,2-Trichloroethane ND 1.00 Hall 1 11/6/2003 2:09:00 AM
1,1-Dichloroethane ND 1.00 ugil 1 11/6/2003 2;08:00 AM
1,1-Dichloroethene ND 1.00 Ho/L 1 11/6/2003 2:09:00 AM
1,1-Dichloropropene ND 1.00 ug/l 1 11/6/2003 2:09:00 AM
1,2,3-Trichlorobenzene ND 1.00 yg/L 1 11/6/2003 2:09:00 AM
1,2,3-Trichloropropane ND 1.00 ugfL 1 11/6/2003 2:09:00 AM
1,2,4-Trichlorobenzene ND 1.00 Hg/L 1 11/6/2003 2:09:00 AM
1.2,4-Trimethylbenzene ND 1.60 pgiL 1 11/6/2003 2:09:00 AM
1,2-Dibromo-3-chloropropane ND 1.00 Mg/l 1 11/6/2003 2:09:00 AM
1,2-Dibromoethane ND. 1.00 Ho/L 1 11/6/2003 2:09:00 AM
1,2-Dichlorobenzens ND 1.60 ug/l 1 11/6/2003 2:09:00 AM
1,2-Dichloroethane ND 1.60 pg/L 1 11/6/2003 2:09:00 AM
1,2-Dichloropropane ND 1.60 Mo/l 1 11/6/2003 2:09:00 AM
1,3,5-Trimethylbenzene ND 1.60 pg/L 1 11/6/2003 2:08:00 AM
1,3-Dichlorobenzene ND 1.00 pa/l 1 11/6/2003 2:09:00 AM
1,3-Dichloropropane ND 1.00 ugil 1 11/6/2003 2:09:00 AM
1,4-Dichlorobenzene ND 100 pg/L i 11/6/2003 2:09:00 AM
2,2-Dichiloropropane ND 1.060 . HglL 1 11/6/2003 2:05:00 AM
2-Butanone ND 10.0 Hg/L 1 11/6/2003 2:05:00 AM
2-Chlorotoluene ND 1.00 Hg/L 1 11/6/2003 2:09:00 AM
2-Hexanone ND 16.0 [Tlel{ 1 11/6/2003 2:09:00 AM
4-Chiorotoluens ND 1.00 pa/L 1 11/6/2003 2:09:00 AM
4-isopropyitoluene ND 1.00 pg/L 1 11/6/2003 2:09:00 AM
4-Methyl-2-pentanone ND 20.0 ugfL 1 11/6/2003 2:09:00 AM
Acetone ND 50.0 ug/l 1 11/6/2003 2:09:00 AM
Acrylonitrile ND 5.00 Mo/l 1 11/6/2003 2:09:00 AM
Benzene ND 0.400 . wa/l 1 11/6/2003 2:05:00 AM
Bromobenzene ND 1.00 ueil 1 11/6/2003 2:09:00 AM
Bromochioromethane ND 1.60 o/l 1 11/6/2003 2:09:60 AM
Bromodichloromethane ND 1.00 g/l 1 11/6/2003 2:09:00 AM
Bromofarm ND 1.00 Hail. 1 11/6/2003 2:09:00 AM
Bromomethane ND 1.00 yg/L i 11/6/2003 2:09:00 AM
Carbon disulfide ND 2.00 ua/L i 11/6/2003 2:09:00 AM
Carbon tetrachloride ND 1.00 pg/L 1 11/6/2003 2:09:00 AM
Chlorobenzene ND 1.00 ya/l 1 11/6/2003 2:09:00 AM
Chloroethane ND 1.00 pa/L 1 11/6/2003 2:05:00 AM
Chloroform ND 1.00 o/l i 14/6/2003 2:09:00 AM
Chloromethane ND 1.00 pgfL 1

11/6/2003 2:09:00 AM
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Specialty Analytical Date: 10-Nov-03
CLIENT: Hahn and Associates, Inc. Client Sample ID: 6167-031030-116
Lab Order: 0311017 Collection Date: 10/30/2003 12:48:00 PM
Project: Astoria - Groundwater / 6167
Lab ID: 0311017-02 Matrix: GROUNDWATER
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES BY GC/MS SwWg260B Analyst: skc
cis-1,2-Dichloroethene 1.07 1.00 o/t 1 11/6/2003 2:09:00 AM
cis-1,3-Dichloropropene ND 1.00 o/ ] 11/6/2003 2:09:00 AM
Dibramechloromethane ND 1.00 pg/l i 11/6/2003 2:09:00 AM
Dibromemethane ND. 1.00 pgfL 1 11/6£2003 2:.09:00 AM
Dichiorodifluoromethane ND 1.00 pgfL 1 11/6/2003 2:09:00 AM
Ethylbenzene ND 1.00 pg/L 1 11/6/2003 2:08:00 AM
Hexachlorobutadiene ND 1.00 P/l 1 11/6/2003 2:09:00 AM
Isopropylbenzene ND 1.00 Hg/L 1 11/6/2003 2:09:00 AM
m,p-Xylene ND 2.00 pafl 1 11/6i2003 2:09:00 AM
Methyl tert-butyl ether ND 1.00 HgiL 1 11/6/2003 2:09:00 AM
Methylene chloride _ ND 20.0 ua/l 1 11/6/2003 2:09:00 AM
n-Butylbenzene ND 1.00 Mo/l 1 11/6/2003 2:09:00 AM
n-Propylbenzene ND 1.00 [E1/ 1 11/6/2003 2:09:00 AM
Naphthzalene ND 1.00 po/t 1 11/6/2003 2:09:00 AM
o-Xylene ND 1.00 pelt 1 11/6/2003 2:09:00 AM
sec-Butylbenzene N 1.00 Mg/l 1 11/6/2003 2:09:00 AM
Styrena ND 1.00 Hg/L 1 11/6/2003 2:09:00 AM
teft-ButyI'benzene ND 1.00 ug/L 1 11/6/2003 2:09:00 AM
Tetrachloroethene ND 1.00 pg/L 1 11/6/2003 2:09:00 AM
Toluene ND 1.00 vg/l. 1 11/6/2003 2:09:00 AM
trans-1,2-Dichloroethene ND 1.00 Hg/L 1 11/6/2003 2:09:00 AM
trans-1,3-Dichloropropene ND 1.00 pg/L 1 11/6/2003 2:09:00 AM
Trichloroethene ND 1.00 pg/L 1 11/6/2003 2:09:00 AM
TFrichlorofluaramethane ND 1.00 ug/l 1 11/6/2003 2:09:00 AM
Vinyl chloride 7.28 1.00 pg/l 1 11/6/2003 2:09:00 AM
Surr: 1,2-Dichloroethane-d4 94.0 72.8-113 %REC 1 11/6/2003 2:09:00 AM
Surr; 4-Bromoflucrobenzene 99.9 83.4-125 %REC 1 11/6/2003 2:09:00 AM
Surr: Dibromofiuoromethane Q06 79.4-124 %NREC 1 11/6/2003 2:09:00 AM
Surr; Toluene-d8 111 88.6-129 %REC 1 11/6/2003 2:09:00 AM

Page 4 of 10




et

Lo

el

[

Specialty Analytical Date: J0-Nov-03

CLIENT: Hahn and Associates, Inc. Client Sample ID: 6167-031030-117

Lab Order: 0311017 Collection Date: 10/30/2003 1:05:00 PM

Project: Astoria - Groundwater / 6167

Lab ID: 0311017-03 Matrix: GROUNDWATER

Analyses Result Eimit Qual Units DF Date Analyzed

VOLATILES BY GC/MS SwWg2608 Analyst: ske
1,1,1,2-Tetrachioroethane ND 1.00 HgfL 1 11/6/2003 2:43:00 AM
1,1,1-Trichloroethane ND 1.00 Hg/L 1 11/6/2003 2:43:00 AM

. 1,1,2,2-Tetrachloroethane ND 1.00 Ho/L 1 11/6/2003 2:43:00 AM
1,1,2-Trichloroethane ND 1.00 Mg/l 1 11/6/2003 2:43:00 AM -
1,1-Dichloroethane ND 1.00 pg/l 1 11/6/2003 2:43:00 AM
1,1-Dichloroethene ND 1.00 yg/L 1 11/6/2003 2:43:00 AM
1,1-Dichloropropene ND 1.00 ug/L 1 11/6/2003 2:43:00 AM
1,2,3-Trichlorobenzene ND 1.00 ugf. 1 11/6/2003 2:43:00 AM
1,2,3-Trichlorepropane ND 1.00 ug/L 1 11/6/2003 2:43:00 AM
1,2 4-Trichlorobenzene ND 1.00 Hg/L t 11/6/2003 2:43:00 AM
1,2,4-Trimethylbenzene ND 1.00 ug/L 1 11/6/2003 2:43:00 AM
1,2-Dibromo-3-chloropropane ND 1.00 po/l 1 11/6/2003 2:43:00 AM
1,2-Dibromoethane ND 1.00 po/L 1 11/6/2003 2:43:00 AM
1,2-Dichlorobenzene ND 1.00 g/l 1 11/6/2003 2:43:00 AM
1,2-Dichioroethane ND 1.00 Ho/L 1 11/6/2003 2:43:00 AM
1,2-Dichloropropane ND 1.00 - Mg/l i 11/6/2003 2:43:00 AM
1,3,5-Trimethylbenzene ND 1.00 pgil 1 11/6/2003 2:43:00 AM
1,3-Dichlorobenzene ND 1.00 ug/l 1 11/6/2003 2:43:00 AM
1,3-Dichloropropane ND 1.00 ug/L 1 11/6/2003 2;43:00 AM
1,4-Dichlorobenzene ND 1.00 po/t 1 11/6/2003 2:43:00 AM
2.2-Dichloropropane ND 1.00 Mg/l 1 11/6/2003 2:43:00 AM
2-Butanone ND 10.0 g/l i 11/6/2003 2:43:00 AM
2-Chilorotoluene ND 1.00 po/l 1 11/6/12003 2:43:00 AM
2-Hexanone ND 10.0 g/l 1 11/6/2003 2:43:00 AM
4-Chlorotoluene ND 1.00 Ha/L 1 11/6/2003 2:43:00 AM
4-lsopropyltoluene ND 1.00 Hg/L 1 11/6/2003 2:43:00 AM
4-Methyl-2-pentanone ND 20.0 Hg/L 1 11/6/2003 2:43:00 AM
Acetone : ND 50.0 pgfl 1 11/6/2003 2:43:00 AM
Acrylonitrile ND 5.00 ug/l 1 11/6/2003 2:43:00 AM
Benzene ND 0.400 pa/L 1 11/6/2003 2:43:00 AM
Bromobenzene ND 1.00 ugfl. 1 11/6/2003 2:43:00 AM
Bromochloromethane ND 1.00 Mg/l 1 11/6/2003 2:43:00 AM
Bromedichioromethane ND 1.00 Hoil. 1 11/6/2003 2;43:00 AM
Bromoform ND 1.00 pg/l 1 11/6/2003 2:43:00 AM
Bromomethane ND 1.00 po/L 1 11/6/2003 2:43:00 AM
Carbon disulfide ND 2.00 po/L 1 11/6/2003 2:43:00 AM
Carbon tetrachloride ND 1.00 ug/L 1 11/6/2003 2:43:00 AM
Chlorobenzene ND 1.00 pgfl 1 11/6/2003 2:43:00 AM
Chloroethane ND 1.00 Hg/L 1 11/6/2003 2:43:00 AM
Chloroform ND 1.00 Mg/l 1 11/6/2003 2:43:00 AM
Chloromethane ND 1.00 po/k 1

11/6/2003 2:43:00 AM
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Date: /0-Nov-03

i Specialty Analytical
't CLIENT: Hahn and Associates, Inc. Client Sample ID: 6167-031030-117
i Lab Order: 0311017 Collection Date: 10/30/2003 1:05:00 PM
Project: Astoria - Groundwater / 6167
: % Lab ID: 0311017-03 Matrix: GROUNDWATER
Analyses Result Limit Qual Units DF Date Analyzed
} VOLATILES BY GC/MS SW82s0B Analyst: ske
: cis-1,2-Dichloroethene ND 1.00 pg/L 1 11/6/2003 2:43:00 AM
. ¢is-1,3-Dichloropropene ND 1.00 pg/l 1 11/6/2003 2:43:00 AM
1}5’ Dibromachloromethane ND 1.00 Ho/L 1 11/6/2003 2:43:00 AM
—F Bibromomethane ND 1.00 Hoil 1 11/6/2003 2:43:00 AM
Dichlorodifluoromethane ND 1.00 Mg 1 11/6/2003 2:43:00 AM
'“} Ethylbenzene ND 1.00 poiL 1 11/6/2003 2:43:00 AM
E Hexachlorobutadiene ‘ ND 1.00 Hg/L 1 11/6/2003 2:43:00 AM
Isopropylbenzene ND 1.00 ug/l 1 11/6/2003 2:43:00 AM
¥ m.p-Xylene ND 2.00 g/l 1 11/6/2003 2:43:00 AM
{ Methyi tert-butyl ether ND 1.00 pa/b ] 11/6/2003 2:43.00 AM
' Methylene chloride ND 20.0 pg/L 1 11/6/2003 2:43:00 AM
R n-Butylbenzene ND 1.00 ug/L 1 11/6/2003 2:43:00 AM
i n-Propylbenzene ND 1.00 Hg/L 1 11/6/2003 2:43:00 AM
i Naphthalene ND 1.00 pa/b 1 11/6/2003 2:43:00 AM
o-Xylene ND 1.00 yg/l 1 11/6/2003 2:43:00 AM
1 sec-Butytbenzene ND 1.00 ugiL 1 11/6/2003 2:43:00 AM
J' Styrene ND 1.00 ug/L 1 11/6/2003 2:43:00 AM
tert-Butylbenzene ND 1.00 pg/L 1 11/6/2003 2:43:00 AM
3 Tetrachloroethene NG 1.00 pg/L i 11/6/2003 2:43:00 AM
: Toluene - ND 1.00 ugf/L 1 11/6/2003 2:43:00 AM
trans-1,2-Dichloroethene ND 1.00 pa/l. 1 11/6/2003 2:43:00 AM
trans-1,3-Dichloropropene ND 1.00 Mg/l 1 11/6/2003 2:43:00 AM
: Trichloroethene ND 1.00 pafl 1 11/6/2003 2:43:00 AM
i Trichlorofluoromethane ND 1.00 ug/L 1 11/6/2003 2:43:00 AM
Vinyl chiaride ND 1.00 g/l 1 11/6/2003 2:43:00 AM
i Surr: 1,2-Dichloroethane-d4 90.5 72.8-113 %REC 1 11/6/2003 2:43:00 AM
; Surr: 4-Bromofluorobenzene 97.7 83.4-125 %REC 1 11/6/2Q03 2:43:00 AM
Surr: Dibromofluoromethane 928 79.4-124 %REC 1 11/6/2003 2:43:00 AM
- Surr: Toluene-dg 110 88.6-129 %REC 1 11/6/2003 2:43:00 AM

—
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Specialty Analytical Date: /0-Nov-03

CLIENT: Hahn and Associates, Inc. Client Sample ID: 6167-031030-118

Lab Order: 0311017 Collection Date: 10/30/2003 2:30:00 PM

Project: Astoria - Groundwater / 6167 7

Lab ID: 0311017-04 Matrix: GROUNDWATER

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES BY GC/MS SW8260B Analyst; ske
1,1,1,2-Tetrachloroethane ND 1.60 pa/t 1 11/6/2003 3:16:00 AM
1,1,1-Trichloroethane ND 1.00 pa/l 1 11/6/2003 3:16:00 AM
1,1,2,2-Tetrachloroethane ND 1.00 pg/L 1 11/6/2003 3:16:00 AM
1,1,2-Trichloroethane ND 1.00 pg/L 1 11/6/2003 3:16:00 AM
1,1-Dichloroethane ND 1.00 pgil 1 11/6/2003 3:16:00 AM
1,1-Dichloroethene ND 1.00 Hg/k 1 11/6/2003 3:16:00 AM
1,1-Dichloropropene ND 1.00 pg/t 1 11/6/2003 3:16:00 AM
1,2,3-Trichlorobenzene ND 1.00 pa/t 1 11/6/2003 3:16:00 AM
1,2,3-Trichloropropane ND 1.00 ua/k t 11/6/2003 3:16:00 AM
1,2,4-Trichlorcbenzene ND 1.00 pg/t 1 11/6/2003 3:16:00 AM
1,2,4-Trimethylbenzene ND 1.00 pg/l 1 11/6/2003 3:16:00 AM
1,2-Dibromo-3-chloropropane ND 1.00 Mg/l 1 11/6/2003 3:16:00 AM
1,2-Dibrormoethane ND 1.00 ug/b 1 11/6/2003 3:16:00 AM
1,2-Dichlorobenzene ND’ 1.00 ug/h 1 11/6/2003 3:16:00 AM
1,2-Dichloroethane ND 1.00 Hg/L 1 11/6/2003 3:16:00 AM
1,2-Dichloropropane ND 1.00 ug/b 1 11/6/2003 3:16:00 AM
1,3,5-Trimethylbenzene ND 1.00 o/l 1 11/6/2003 3:16:00 AM
1,3-Dichlorobenzene ND 1.00 pg/L 1 11/6/2003 3:16:00 AM
1,3-Dichloropropane ND 1.600 po/L i 11/6/2003 3:16:00 AM
1,4-Dichlorobenzene ND 1.00 ug/L 1 11/6/2003 3:16:00 AM
2,2-Dichloropropane ND 1.00 ug/l 1 11/6/2003 3:16:00 AM
2-Butanone ND 10.0 po/l 1 11/6/2003 3:16:00 AM
2-Chlorotoluene ND 1.00 po/l i 11/6/2003 3:16:00 AM
2-Hexanone ND 10.0 pofl 1 11/6/2003 3:16:00 AM
4-Chlorotoluene ND 1.00 e I 1 11/6/2003 3:16:00 AM
4-|sopropyitoluene - ND 1.00 po/l 1 11/6/2003 3:16:00 AM
4-Methyl-2-pentanone ND 20.0 po/L 1 11/6/2003 3:16:00 AM
Acetone ND 50.0 pofl 1 11/6/2003 3:16:00 AM
Acrylonitrile ND 5.00 po/l 1 11/6/2003 3:16:00 AM
Benzene ND 0.400 ug/L 1 11/6/2003 3:16:00 AM
Bromobenzene ND 1.00 Ho/L 1 11/6/2003 3:16:00 AM
Bromochloromethane ND 1.00 Hg/L 1 11/6/2003 3:16:00 AM
Bromodichloromethane ND 1.00 pgfL 1 11/6/2003 3:16:00 AM
Bromoform ND 1.00 Hg/L i 11/6/2003 3:16:00 AM
Bromomethane ND 1.00 pa/ll 1 11/6/2003 3:16:00 AM
Carbon disulfide ND 2.00 pofl 1 11/6/2003 3:16:00 AM
Carbon tetrachloride ND 1.00 pgfl 1 11/6/2003 3:16:00 AM
Chlorobenzene ND 1.00 pa/L 1 11/6/2003 3:16:00 AM
Chloroethane ND 1.00 ug/lL 1 11/6/2003 3:16:00 AM
Chloroform ND 1.00 Hg/L 1 11/6/2003 3:16:00 AM
Chloromethane ND 1.00 Ho/L. 1

11/6/2003 3:16:00 AM

Page 7 of 10



Specialty Analytical Date: /0-Nov-03

CLIENT: Hahn and Associates, Inc. Client Sample ID: 6167-031030-118
Lab Order: 0311017 Collection Date: 10/30/2003 2:30:00 PM
Project: Astoria - Groundwater / 6167
Lab ID: 0311017-04 Matrix: GROUNDWATER
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES BY GC/IMS SW8260B Analyst: ske
cis-1,2-Dichloroethene ND 1.00 o/l 1 11/6/2003 3:16:00 AM
cis-1,3-Dichloropropene ND 1.00 pafl 1 11/6/2003 3:16.00 AM
Dibromochloromethane ND 1.00 pg/L 1 11/6/2003 3:16:00 AM
Dibromomethane ND 1.00 ua/l 1 11/6/2003 3:16:00 AM
Dichlorediflucromethane ND 1.00 Hg/t 1 11/6/2003 3:16:00 AM
Ethylbenzene ND 1.00 pa/L i 11/6/2003 3:16:00 AM
Hexachlorobutadiene ND 1.00 ug/L 1 11/6/2003 3:16:00 AM
isopropylbenzene ND i.00 Mg/l 1 11/6/2003 3:16:00 AM
m.p-Xylene ND 2.00 M/l 1 11/6/2003 3:16:00 AN
Methy! tert-butyl ether ND 1.00 po/L 1 11/6/2003 3:16:00 AM
Methylene chloride ND 20.0 g/l 1 11/6/2003 3:16:00 AM
n-Butylbenzene ND 1.00 pygfL 1 11/6/2003 3:16:00 AM
! n-Propylbenzene ND 1.00 HafL 1 11/6/2003 3:16:00 AM
) ; Naphthalene ND 1.00 Hg/L 1 11/6/2003 3:16:00 AM
o-Xylene ND 1.00 g/l 1 11/6/2003 3:16:06 AM
¥ sec-Butylbenzene ND 1.00 ug/t 1 11/6/2003 3:16:00 AM
; Styrene ND 1.00 Mg/l i3 11/6/2003 3:16:C0 AM
tert-Butylbenzene ND 1.00 g/l i 14/6/2003 3:16:00 AM
Tetrachloroethens ND 1.00 e/l 1 11/6/2003 3:16:00 AM
Toluene ND 1.00 pg/L 1 11/6/2003 3:16:00 AM
trans-1,2-Dichloroethene ND 1100 Mg/l 1 11/6/2003 3:16:00 AM
trans-1,3-Dichloropropene ND 1.00 po/L 1 11/6/2003 3:16:00 AM
Trichloroethene ND 1.00 ug/l 1 11/6/2003 3:16:00 AM :
Trichlorofluoromethane ND 1.00 ugiL 1 11/6/2003 3:16:00 AM
Vinyl chioride ND 1.00 pafl 9 11/6/2003 3:16:00 AM :
Surr: 1,2-Dichieroethane-d4 91.1 72.8-113 Y%REC 1 11/6/2003 3:16:00 AM
Surr: 4-Bromofluorobenzene 98.2 83.4-125 %REC 1 11/6/2003 3:16:00 AM
Surr: Dibromoflusromethane . 91.9 79.4-124 %REC 1 11/6/2003 3:16:00 AM
Surr: Toluene-d8 - 111 88.6-129 %REC 1 11/6/2003 3:16:00 AM
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.1 Specialty Analytical _ Date:. 10-Nov-03
CLIENT: Hahn and Associates, Inc. Client Sample ID: 6167-031030-119
Lab Order: 0311017 " Collection Date: 10/30/2003 3:25:00 PM
Project: Astoria - Groundwater / 6167
Lab ID: 0311017-05 Matrix: GROUNDWATER
Analyses Result Limit Qual Units DF Date Analyzed
} VOLATILES BY GC/MS SW8260B Analyst: sk
‘ 1,1,1,2-Tetrachloroethane ND 1.00 pg/l 1 11/6/2003 3:50:00 AM
1,1,1-Trichloroethane ND 1.00 gL 1 11/6/2003 3:50:00 AM
: 1,1,2,2-Tetrachloroethane ND 1.00 pg/L 1 11/6/2003 3:50:00 AM
: 1,1,2-Trichloroethane _ ND 1.00 ug/L 1 11/6/2003 3:50:00 AM
: 1,1-Dichloroethane ND 1.00 pa/L 1 11/6/2003 3:50:00 AM
e 1,1-Dichloroethene ND 1.00 pg/l 1 11/6/2003 3:50:00 AM
i 1,1-Dichloropropene ND 1.00 ug/l 1 11/6/2003 3:50:00 AM
1,2,3-Trichlorobenzene ND 1.00 po/l 1 11/6/2003 3:50:00 AM
1,2,3-Trichloropropane ND 1.00 Mg/l 1 11/6/2003 3:50:00 AM
. 1,2,4-Trichlorobenzene ND 1.00 Hg/L 1 11/6/2003 3:50:00 AM
] 1,2,4-Trimethylbenzene : ND 1.00 ug/L 1 11/6/2003 3:50:00 AM
1,2-Dibromo-3-chleropropane ND 1.00 pg/t 1 11/6/2003 3:50:00 AM
1,2-Dibromoethane ND 1.0¢ pg/L i 11/6/2003 3:50:00 AM
1,2-Dichlorobenzene ND 1.00 Ho/l 1 11/6/2003 3:50:00 AM
1,2-Dichloroethane ND 1.00 Ho/L 1 11/6/2603 3:50:00 AM
1,2-Dichioropropane ND 1.00 Ha/L 1 11/6/2003 3:50:00 AM
1,3,5-Trimethylbenzene ND 1.00 pg/L 1 11/6/2003 3:50:00 AM
1,3-Dichlorobenzene ND 1.00 Mk 1 11/6/2003 3:50:00 AM
1,3-Dichloropropane ND 1.00 [T R 1 11/6/2003 3:50:00 AM
1,4-Dichlorobenzene ND 1.00 ya/l 1 11/6/2003 3;50:00 AM
2,2-Dichloropropane ND 1.00 o/l 1 11/6/2003 3:50:00 AM
2-Butanone ND 10.0 pall 1 11/6/2003 3:50:00 AM
T 2-Chiorotoluene ND 1.00 pg/L 1 11/6/2003 3:50:00 AM
:' ) f 2-Hexanone ND 10.0 MgfL. 1 11/6/2003 3:50:00 AM
. 4-Chloroteluene ND 1.00 HgiL 1 11/6/2003 3:50:00 AM
) 4-1sopropylicluene ND 1.00 ugil - 1 11/6/2003 3:50:00 AM
. 4-Methyl-2-pentanone ND 20.0 Hg/l 1 11/6/2003 3:50:00 AM
= Acetone ND 50.0 pa/L 1 11/6/2003 3:50:00 AM
N Acrylonitrile ND 5.00 ug/L 1 11/6/2003 3:50:00 AM
Benzene ND 0.400 ~ hgiL 1 11/6/2003 3:50:00 AM
o Bromobenzene ND 1.00 Mg/l 1 11/6/2003 3:50:00 AM
' Bromochloromethane ND 1.00 pg/L 1 11/6/2003 3:50:00 AM
! Bromedichloromethane ND 1.00 ug/L 1 11/6/2003 3.50:00 AM
< _ Bromoform _ ND 1.00 pg/L 1 11/6/2003 3:50:00 AM
Bromomethane ND 1.00 Ho/l 1 11/6/2003 3:50:00 AM
o Carbon disulfide ND 2.00 Ho/L 1 11/6/2003 3:50:00 AM
Carbon tetrachloride ND 1.00 Mo/l 1 11/6/2003 3:50:00 AM
d Chlorobenzene ND 1.00 Hg/L 1 11/6/2003 3:50:00 AM
Chloroethane ND 1.00 ug/L 1 11/6/2003 3:50:00 AM
E Chloroform ND 1.00 po/L i 11/6/2003 3:50:00 AM
‘. ' Chloromethane ND 1.00 pg/L 1
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Specialty Analytical Date: 10-Nov-03
CLIENT: Hahn and Associates, Inc. Client Sample ID: 6167-031030-119
Eab Order: 0311017 Collection Date: 10/30/2003 3:25:00 PM
Project: Astoria - Groundwater / 6167
Lab ID: 0311017-05 Matrix: GROUNDWATER
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES BY GC/MS SW35260B Analyst: skc
cis-1,2-Dichloroethene ND 1.00 pa/l 1 11/6/2003 3:50:00 AM
cis-1 ,3-Dichloroprbpene ND 1.06 pg/k 1 11/6/2003 3:50:00 AM
Dibromochloromethane ND 1.00 ug/L 1 11/6/2003 3:50:00 AM
——— Dibromormethane ND 1.00 wo/l. 1 11/6/2003 3:50:00 AM
Dichlorodiftuorornethane ND 1.00 po/l 1 11/6/2003 3:50:00 AM
Ethylbenzene ND 1.00 pg/l 1 11/6/2003 3:50:00 AM
Hexachiorobutadiene ND 1.00 Mg/l 1 11/6/2003 3:50:00 AM
Isopropylbenzene ND 1.00 Hg/L 1 11/6/2003 3:50:00 AM
m,p-Xylene ND 2.00 Mo/l 1 11/6/2003 3:50:00 AM
Methyl tert-butyl ether ' ND 1.00 pg/t 1 11/6/2003 3:50:00 AM
Methylene chioride - ND 20.0 ug/L 1 11/6/2003 3:50:00 AM
n-Butylbenzene ND 1.00 yg/L 1 11/6/2003 3:50:00 AM
n-Propylbenzene ND 1.00 [Hel[ N 1 11/6/2003 3:50:00 AM
Naphthalene ND 1.00 pg/b 1 11/6/2003 3:50:00 AM
o-Xylene ND 1.00 g/l 1 11/6/2003 3:50:00 AM
sec-Butylbenzens ND 1.00 pg/l 1 11/6/2003 3:50:00 AM
Styrene ND 1.00 pail 1 14/6/2003 3:50:00 AM
tert-Butylbenzene ND 1.00 ug/h 1 11/6/2003 3:50:00 AM
Tetrachloroethens ND 1.00 pgfl 1 11/6/2003 3:50:00 AM
Toluene ND 1.00 g/l 1 11/6/2003 3:50:00 AM
trans-1,2-Dichloroethene ND t.00 pgfil 1 11/6/2003 3:50:00 AM
trans-1,3-Dichloropropene ND 1.00 Mg/l 1 11/6/2003 3:50:00 AM
Trichloroethene ND 1.00 pgfL 1 11/6/2003 3:50:00 AM
Trichtoroflucromethane ND 1.00 ug/l. 1 11/6/2003 3:50:00 AM
Vinyl chloride ND 1.00 pg/l 1 11/6/2003 3:50:00 AM
Surr: 1,2-Dichloroethane-d4 98.7 72.8-113 Y%REC 1 14/6/2003 3:50:00 AM
Surr: 4-Bromofluorobenzene g7.3 83.4-125 %REC 1 11/6/2003 3:50:00 AM
Surr: Dibromofluoromethane 96.6 79.4-124 %REC 1 11/6/2003 3:50:00 AM
Surr: Toluene-d8 108 88.6-129 %REC 1 11/6/2003 3:50:00 AM
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KEY TO FLAGS

E A This sample contains a Gaseling Range Organic not identified as a specific hydrocarbon product. The result was guantified against
l gasoline calibration standards.
A1 This sample contains a Diesel Range Organic not identified as a specific hydrocarbon product. The result was quantified against
} diesel calibration standards.
A2.  This sample contains a Lube Oil Range Organic not identified as a specific hydrocarbon product. The result was quantified against
lube oif calibration standards.
1 A3. Resulis determined to be non detect based on hydrocarbon pattern recognition. The product was carry-over from another
hydrocarbon type.
. B. The blank exhibited a positive result greater than the repoﬁing limit for this compound.
C. The result confirmed by secondary columa or GC/MS analysis.
CN. See case narrative.
F‘ CR. Result for this analyte maybe biased due to interferences. Confirmation by GC/MS or other technique is recommended.
D. Surrogate was diluted outside reporting range.
l E. Result exceeds the calibration range for the compoﬁnd. The result should bé considered an estimate.
F. The positive result for fhis hydrocarbon is due to single component contamination. The product does not match any hydrocarbon in
the fuels library.
G. Result may be biased high due to biogenic interferences. Silica gel clean-up recommended.
Sample was analyzed autside recommended holding times.. |
HT. At clients request, sampie was analyzed outside method recommended holding time.
J. The result for this analyte is between the MDL and the PQL, and should be considered an estimated concentration.
. Y K. Diesel result is biased high due 1o amount of oil contained in the sample.
! L. Diesel result is biased high due to amount of gasoline contained in the sampla.
f M. Oil result is biased high due to amount of diesel contained in the sample.
g MC. Sample concentration is greater than 4x the spiked value; the spiked value is considered insignificant.
1 Ml Outside control limits due to Matrix Interference.
1 MSA. Value determined by Method of Standard Addition.
- N. Sample appears to contain biogenic material biasing quantification. .
1 Q. Laboratery Control Standard (LCS) exceeded taboratory controf limits, meets CCV criteria. Data meets EPA requirements,
. Detected levels of Methylene Chloride may be due to iaboratory contamination, due to previous analysis or background levels,
; Q. Detection limits elevated due to sample matrix.
R. RPD control limits were exceeded.
! RF. Duplicate failed, dug to result being at or near method reporting limit.
' RP. Matrix spike values exceed established QG limits, post digestion spike is in control.
‘ S. Recovery outside control limits.

The result for this parameter was greater than the maximum contaminant level or the TCLP regulatory lirnit.

rev. October 23, 2001




HAHN AND ASSOCIATES, INC. ' Laboratory Specalty Analylical - ) CHAIN OF CUSTODY

Environmental Management 503-612-9007 o ;
1 424 NW Sixth Avenue, Suite 203 - Portland OR 97208 Lab Project No. Chain of Custady No. l_bﬁj__
; . - {503} 796-0717 « Fax (503) 227-2209
(Project Manager Dennis Terzian _ Liguid with Sediment Sample Samples Received at 4C (Y or N) ]

Project No. 6167 s | . Tast Filtrate . Tast Sediment Test Both | Appropriate Cenlainers Used (Y or N}
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Specialty Analytical

19761 S.W. 95th Place
74 I\Y_ Tualatin, OR 97062
(503) 6129007

Fax (503) 612-8572
1(877) 612-9007

November 12, 2003

Dennis Terzian

Hahn and Associates, Inc.
434 NW Sixth Avenue
Suite 203

Portland, OR 97209

TEL: (503) 796-0717
FAX (503)227-2209

RE: Astoria - Groundwater / 6167

Dear Dennis Terzian: Order No.: 0311018

Specialty Analytical received 8 samples on 11/4/2003 for the analyses presented in the
following report.

There were no problems with the analysis and all data for associated QC met EPA or laboratory
specifications except where noted in the Case Narrative, or as qualified with flags. Results
apply only to the samples analyzed. Without approval of the laboratory, the reproduction of this
report is only permitted in its entirety.

If you have any questions regarding these tests, please feel free to call.

Sincerely, P
ity _
Ned Engleson TechnicatReview

Project Manager

Specialty Analytical, An Oregon Corporation



4 Specialty Analytical Date: /2-Nov-03
’ ‘. CLIENT: Hahn and Associates, Inc. Lab Order: 0311018
- Project: Astoria - Groundwater / 6167
3
Lab iD: 0311018-01 Collection Date: 10/31/2003 7:25:00 AM
Client Sample ID: 6167-031031-120 Matrix: GROUNDWATER
Y
Analyses Result Limit Qual Units DF Date Analyzed
. HOLD PER CLIENT REQUEST PER CLIENT Analyst: ADM -
] Hold HOLD 1 11/7/2003
- Lab ID: 0311018-02 Collection Date: 10/31/2003 7:45:00 AM
Client Sample ID: 6167-031031-121 Matrix: GROUNDWATER
| Analyses : Result Limit Qual Units DF Date Analyzed
HOLD PER CLIENT REQUEST PER CLIENT Analyst: ADM
Hold ' HOLD 1 11/7/2003
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Specialty Analytical Date: ]2-Nov-03

CLIENT: Hahn and Associates, Inc. ' Lab Order: 0311018

Project: Astoria - Groundwater / 6167

Lab ID: 0311018-03 Collection Date: 10/31/2003 8:55:00 AM

Client Sample ID:  6167-031031-122 Matrix: GROUNDWATER

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES BY GC/MS SW8260B Analyst: skc
1,1,1,2-Tetrachloroethane ND 1.00 ug/L 1 11/6/2003 4:23:00 AM
1,1,1-Trichloroethane ND 1.00 pa/L 1 11/6/2003 4:23:00 AM
1,1.2,2-Tetiachloroethane ND 1.00 pa/L 1 11/6/12003 4.23:.00 AM
1,1,2-Trichloroethane ND 1.00 pg/L 1 11/6/2003 4:23:00 AM
1.1-Dichioroethane ND 1.00 pg/l 1 11/6/2003 4:23:00 AM
1,1-Dichloroethene ND 1.00 wg/L 1 11/6/2003 4:23:00 AM
1.1-Dichioropropene ND 1.00 ygil 1 11/6/2003 4:23:00 AM
1,2,3-Trichlorobenzene ND 1.00 ra/L 1 11/6/2003 4:23:00 AM
1,2,3-Trichloropropane ND 1.00 pg/t 1 11/68/2003 4:23:00 AM
1.2,4-Trichlorobenzene ND 1.00 S /i 1 11/6/2003 4:23:00 AM
1,2,4-Trimethylbenzene ND 1.00 ugfil 1 11/68/2003 4:23:00 AM
1,2-Dibromoe-3-chicropropane ND 1.00 ug/L 1 11/8/2003 4:23:00 AM
1,2-Dibromoethane ND 1.00 pg/l 1 11/6/2003 4:23:00 AM
1,2-Dichlorobenzene ND 1.00 Hg/l 1 11/6/2003 4:23:00 AM
1,2-Dichloroethane ND 1.00 pgfl i 11/6/2003 4:23:00 AM
1,2-Dichloropropane ND 1.00 pgfL 1 11/6/2003 4:23;00 AM
1,3,5-Trimethylbenzene ND 1.00 ug/L 1 11/6/2003 4:23:.00 AM
1,3-Dichlorobenzene ND 1.60 pg/L 1 11/6/2003 4:23:00 AM
1,3-Dichleropropane ND 1.00 ug/l 1 13/6/2003 4:2300 AM
1,4-Dichlorebenzene ND 1.00 ug/l 1 11/6/2003 4.:23:00 AM
2,2-Dichloropropane ND 1.00 po/l 1 11/6/2003 4:23:00 AM
2-Butanone ND 10.0 po/L 1 11/6/2003 4:23:00 AM
2-Chiorotoluene ND 1.00 pgil. 1 11/6/2003 4:23:00 AM
2-Hexanone ND 10.0 [Veli B 1 11/6/2003 4:23.00 AM
4-Chlorotoluene ND 1.00 Mg/l 1 11/6/2003 4:23:00 AM
4-isopropyltoluene ND 1.00 ug/l 1 11/6/2003 4:23:00 AM
4-Methy!-2-pentanone ND 20.0 pg/t 1 11/6/2003 4:23:00 AM
Acetone ND 50.0 pg/l 1 11/6/2003 4:23:00 A
Acrylonitrile ND 5.00 g/l 1 11/6/2003 4:23:00 AM
Benzene ND 0.400 ug/L 1 11/6/2003 4:23.00 AM
Bromobenzene ND 1.00 pg/L 1 11/6/2003 4:23:00 AM
Bromochloromethane ND 1.00 pg/l 1 11/6/2003 4:23.00 AM
Bromodichloromethane ND 1.00 pa/l. 1 11/6/2003 4:23:00 AM
Bromoform ND 1.00 ug/t. 1 11/6/2003 4:23:00 AM
Bromomethane ND 1.00 ug/t 1 11/6/2003 4:23:00 AM
Carbon disulfide ND 2.00 o/l 1 11/6/2003 4:23:00 AM
Carbon tetrachloride ND 1.00 pa/l 1 11/6/2003 4:23:00 AM
Chlorobenzene ND 1.00 HofL 1 114612003 4:23:00 AM
Chloroethane ND 1.00 pgfL 1 11/6/2003 4:23:00 AM
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1} Specialty Analytical Date: 12-Nov-03
] CLIENT: " Hahn and Associates, Inc. ' Lab Order: 0311018
Project: Astoria - Groundwater / 6167
1l VOLATILES BY GC/MS SW8260B ' Analyst: skc
5 ] Chioroform ND 1.00 Mg/l i 11/6/2003 4:23:00 AM
: Chloromethane ND 1.00 Mg/l 1 11/6/2003 4:23:00 AM
- cis-1,2-Dichloroethene ND 1.00 pg/l. 1 11/6/2003 4:23:00 AM
cis-1,3-Dichloropropene ND 1.00 ug/l 1 11/62003 4:23:00 AM
L Dibromochioromethane ND 1.00 pa/l 1 11/6/2003 4:23:00 AM
- Dibromaomethane ND 1.00 g/l 1 11/6/2003 4:23:00 AM
Dichloredifluoromethane ND 1.00 pg/l 1 11/6/2003 4:23:00 AM
i Ethylbenzene ND 1.00 uafl 1 11/6/2003 4:23:00 AM
Hexachlorabutadiene ND 1.00 gl 1 11/6/2003 4:23:00 AM
» Isopropylbenzene ND 1.00 pg/L 1 11/6/2003 4:23.00 AM
m,p-Xylene ND 2.00 pg/L 1 11/6/2003 4:23:00 AM
Methyl tert-butyl ether ND 1.00 pgiL 1 11/6/2003 4:23:00 AM
Methylene chioride ND 20.0 pg/L 1 11/6/2003 4.:23:00 AM
n-Butylbenzene ND 1.00 Mg/l 1 11/6/2003 4:23:00 AM
o n-Propylbenzene ND 1.00 pg/L 1 11/6/2003 4:23:00 AM
g Naphthalene ND 1.00 pafl 1 11/6/2003 4:23:00 AM
o-Xylene ND 1.00 po/l 1 11/6/2003 4:23:00 AM
i sec-Butylbenzene ND 1.00 ug/L 1 11/6/2003 4:23:00 AM
Styrene ND 1.00 Bgfl 1 11/6/2003 4:23:00 AM
tert-Butylbenzene ND 1.00 pafl 1 11/6/2003 4:23:00 AM
i Tetrachloroethene ND 1.04 pg/l. 1 11/6/2003 4:23:00 AM
: Toluene ND 1.00 g/l 1 11/6/2003 4:23:00 AM
7: . trans-1,2-Dichloroethene ND 1.00 ug/L ] 11/6/2003 4:23:00 AM
' i trans-1,3-Dichloropropene ND 1.00 Hg/L i 11/6/2003 4:23.00 AM
. Trichloroethene ND 1.00 pg/l 1 11/6/2003 4:23:00 AM
. Trichlorofluoromethane ND 1.00 pg/l 1 11/6/2003 4:23:00 AM
1 Vinyl chioride ND 1.00 ugit 1 11/6/2003 4:23:00 AM
i Surr: 1,2-Dichloroethane-d4 97.% 72.8-113 %REC 1 11/6/2003 4.23:00 AM
Surr: 4-Bromofluorobenzene 101 83.4-125 %REC 1 11/6/2003 4:23:00 AM
IR Surr: Dibromofluoromethane 97.3 79.4-124 %REC 1 11/6/2003 4:23:00 AM
Surr; Toluene-d8 110 88.6-129 %REC 1 11/6/2003 4:23:00 AM
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i Specialty Analytical Date: [2-Nov-03
F CLIENT: Hahn and Associates, Inc. Lab Qrder: 0311018
§. Project: Astoria - Groundwater / 6167
I Lab ID: 0311018-04 Collection Date: 10/31/2003 11:15:00 AM
Client Sample ID:  6167-031031-123 , Matrix: GROUNDWATER
3 Analyses Result Limit Qual Units DF Date Analyzed
[
¢ .
’ VOLATILES BY GC/MS SW8260B Analyst: ske
) 1,1,1.2-Tetrachloroethane ND 1.00 /e 1 11/6/2003 4:56:00 AM
} 1,1, 1-Trichloroethane ND 1.00 pa/l 1 11/6/2003 4:56:00 AM
) 1,1,2,2-Tetrachioroethane ND 1.00 po/l. 1 11/6/2003 4:56:00 AM
1,1,2-Trichloroethane ND 1.00 po/L 1 11/6/2003 4:56:00 AM
1 1,1-Dichloroethane ND 1.00 pg/L 1 11/6/2003 4:56:00 AM
E 1,1-Dichioroethene ND 1.00 pg/l 1 11/6/2003 4:56:00 AM
1,1-Dichloropropene ND 1.00 pg/L i 11/6/2003 4:56:00 AM
1 1,2,3-Trichlorobenzene ND 1.00 Hg/l 1 11/86/2003 4:56:00 AM
{L_‘ ' 1,2,3-Trichloropropane ND 1.00 ug/L 1 11/6/2003 4:56.00 AM
¥ 1,2,4-Trichlorobenzene ND 1.00 Hg/l 1 11/6/2003 4.56:00 AM
1,2,4-Trimethylbenzene ND 1.00 Hg/L 1 11/6/2003 4:56:00 AM
¥ 1,2-Dibromeo-3-chloropropane ND 1.00 Ha/k 1 11/6/2003 4:56:00 AM
i 1,2-Dibromoethane ND 1.00 Ho/L 1 11/6/2003 4:56:00 AM
1,2-Dichlorobenzene ND 1.00 pg/L 1 11/6/2003 4:56:00 AM
i 1.2-Dichloroethane ND 1.00 Mo/l 1 11/6/2003 4:56:00 AM
.‘ 1,2-Dichloropropane ND 1.00 po/L 1 11/6/2003 4:56:00 AM
) 1,3,5-Trimethylbenzene ND 1.00 Mg/l 1 11/6/2003 4:56:00 AM
N 1,3-Dichlorobenzene ND 1.00 ug/l 1 11/6/2003 4:56:00 AM
r 1,3-Dichloropropane ND 1.00 pg/L 1 11/6/2003 4:56:00 AM
4 1,4-Dichlorobenzene ND 1.00 Mg/l 1 11/6/2003 4:56:00 AM
2,2-Dichloropropane ND 1.00 pg/L 1 11/6/2003 4:56:00 AM
2-Butanone ND 10.0 ugll. 1 11/6/2003 4:56:00 AM
2-Chlorotoluene ND 1.00 pg/l 1 11/6/2003 4:56:00 AM
2-Hexanone ND 10.0 ug/l. 1 11/6/2003 4:56:00 AM
H 4-Chlorotoluene ND 1.00 LTI 1 11/6/2003 4:56:00 AM
4-Isopropylicluene ND 1.00 ug/L 1 11/6/2003 4:56:00 AM
4-Methyl-2-pentanone ND 20.0 yo/L 1 11/6/2003 4:56:00 AM
- Acetone ND 50.0 o/l 1 11/6/2003 4:56:00 AM
Acrylonitrile ND 5.00 ug/l. 1 11/6/2003 4:56:00 AM
Benzens ND 0.400 o/l 1 11/6/2003 4:56:00 AM
Bromobenzene ND 1.00 Ho/L 1 11/6/2003 4:56:00 AM
‘ Bromochloromethane ND 1.00 po/L H 11/6/2003 4:56:00 AM
i Bromodichloromethane ND 1.00 Mo/l i 11/6/2003 4:56:00 AM
Bromoform ND 1.00 pail. 1 11/6/2003 4:56:00 AM
i Bromomethang ND 1.00 Mg/l 1 11/6/2003 4:56:00 AM
z Carbon disulfide ND 2.00 pgfl 1 11/6/2003 4:56:00 AM
Carbon tetrachloride ND 1.00 Hg/L 1 11/6/2003 4:56.00 AM
' Chiorobenzene ND 1.00 ug/t. 1 11/6/2003 4:56:00 AM
Chloroethane ND 1.00 ug/l 1 11/6/2003 4:56:00 AM
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1
I Specialty Analytical Date: 12-Nov-03
{’ CLIENT: Hahn and Associates, Inc. Lab Order: 0311018
| Project: Astoria - Groundwater / 6167
a8 VOLATILES BY GC/MS SW82608 : Analyst: ske
] Chloreform ND 1.00 ua/L 1 11/6/2003 4:56:00 AM
Chloromethane ND 1.00 nrafl. 1 11/68/2003 4:56:00 AM
cis-1,2-Dichloroethene ND 1.00 pg/L 1 11/6/2003 4:56:00 AM
cis-1,3-Dichloropropene ND 1.00 Hg/L 1 11/6/2003 4:56:00 AM
Dibromochloromethane ND 1.00 pg/L 1 11/6/2003 4:56:00 AM
. Dibromormethane ND 1.00 ug/l 1 11/6/2003 4:56:00 AM
1r Dichlorodifluoromethane ND 1.00 ug/L 1 11/6/2003 4:56:00 AM
{ Ethylbenzene ND 1.00 pa/L 1 11/6/2003 4:56:00 AM
Hexachlorobutadiene ND 1.00 pall 1 11/6/2003 4:56:00 AM
: Isopropylbenzene ND 1.00 g/l 1 11/6/2003 4:56:00 AM
' E m,p-Xylene ND 2.00 pafl. i 11/6/2003 4:56:00 AM
Methyl tert-butyl ether ND 1.00 ugfl 1 11/6/2003 4:56.00 AM
' ' Methylene chloride ND 20.0 Mg/t 1 11/6/2003 4:56:00 AM
‘ n-Butylbenzene ND 1.00 pg/L 1 11/6/2003 4:56:00 AM
; L n-Propylbenzene ND 1.00 pg/L 1 11/6/2003 4:56:0¢ AM
Naphthalene ND 1.00 ug/l 1 11/6/2003 4:56:00 AM
o-Xylene ND 1.00 ugiL 1 11/6/2003 4:56:00 AM
sec-Butylbenzene ) ND 1.00 pa/l. 1 11/6/2003 4:56.00 AM
Styrene ND 1.0 Ho/L 1 14/6/2003 4:56:00 AM
tert-Butylbenzene ND 1.00 uafL i 11/6/2003 4:56:00 AM
Tetrachloroethene ND 1.00 pg/l 1 11/6/2003 4:56:00 AM
Toluene ND 1.00 ug/l. 1 11/6/2003 4:56:00 AM
trans-1,2-Dichloroethene ND 1.00 ug/L 1 11/6/2003 4:56:00 AM
frans-1,3-Dichloropropene ND 1.00 poi 1 11/6/2003 4:56:00 AM
. Trichloroethene ND 1.00 pafl 1 11/6/2003 4:56:00 AM
; Trichlorofluororethane ND 1.00 pg/l 1 11/6/2003 4:56:00 AM
] Vinyl chloride - 373 1.00 pgiL 1 11/6/2003 4:56:00 AM
' Surr: 1,2-Dichioroethane-d4 96.4 72.8-113 %REC 1 11/6/2003 4:56:00 AM
Surr: 4-Bromofluorobenzene 108 83.4-125 %REC 1 11/6/2003 4:56:00 AM
Surr: Dibromoflucromethane 957 79.4-124 %REC 1 11/6/2003 4:56:00 AM
Surr: Toluene-d8 115 88.6-129 %REC 1 11/6/2003 4:56:00 AM
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Specialty Analytical Date: /2-Nov-03

CLIENT: Hahn and Associates, Inc. Lab Order: 0311018

Project: Astoria - Groundwater / 6167

Lab ID: 0311018-05 Collection Date: 10/31/2003 12:04:00 PM

Client Sample ID: 6167-031031-124 Matrix: GROUNDWATER

Analyses Result Limit Qual YUnits DF Date Analyzed

VOLATILES BY GC/MS SW8260B Analyst: ske
1,1,1,2-Tetrachloroethane ND 1.00 Mgil. 1 11/6/2003 5:30:00 AM
1,1,1-Trichloroethane ND 1.00 Hg/L 1 11/6/2003 5:30:00 AM
1,1,2,2-Tetrachloroethane ND 1.00 HaiL 1 11/6/2003 5:30:00 AM
1,1,2-Frichloroethane ND 1.00 ug/L 1 11/6/2003 5:30:00 AM
1,1-Dichlorcethane ND 1.00 wa/l 1 11/6/2003 5:30:00 AM
1,1-Dichloroethene ND 1.00 o/l 1 11/6/2003 5:30:00 AM
1,1-Dichloropropene ND 1.00 Hg/L 1 11/6/2003 5:30:00 AM
1,2,3-Trichlorobenzene ND 1.00 ug/L 1 11/6/2003 5:30:00 AM
1,2,3-Trichloropropane ND 1.00 Mgfl 1 11/6/2003 5:30:00 AM
1.2.4-Trichlorobenzene ND 1.00 pg/L 1 11/6/2003 5:30:00 AM
1,2,4-Trimethylbenzene ND 1.00 ua/l 1 11/6/2003 5:30:00 AM
1,2-Dibromo-3-chloropropane ND 1.00 g/l 1 11/6/2003 5:30:00 AM
1,2-Dibromoeethane ND 1.00 yoil. 1 11/6/2003 5:30:00 AM
1,2-Dichlorobenzene ND 1.00 pa/l 1 11/6/2003 5:30:00 AM
1,2-Dichloroethane ND 1.00 ug/l 1 11/6/2G03 5:30:00 AM
1,2-Dichloropropane NI 1.08 pail 1 11/6/2003 5:30:00 AM
1,3,5-Trimethylbenzene ND 1.00 pgiL 1 11/6/2003 5:30:00 AM
1,3-Dichlorobenzene ND 1.00 Hg/L i 11/6/2003 5:30:00 AM

1,3-Dichloropropane ND 1.00 pg/l 1 11/6/2003 5:30:00 AM
1,4-Dichiorobenzene ND 1.00 ugfL 1 11/6/2003 5:30:00 AM
2,2-Dichioropropane ND 1.00 vgil 1 11/6/2003 5:30:00 AM
2-Butanone ND 10.0 Ho/L 1 11/6/2003 5:30:00 AM
2-Chlorotoluene ND 1.00 po/l 1 11/6/2003 5:30:00 AM
Z-Hexanone ND 10.0 o/l 1 11/6/2003 5:30:00 AM
4-Chlorotoluene ND 1.00 ' pg/L 1 11/6/2003 5:30:00 AM
4-lsopropyltoluene ND 1.00 pg/l 1 11/6/2003 5:30:00 AM
4.Methyl-2-pentanone ND 20.0 ug/l 1 11/6/2003 5:30:00 AM
Acetone ND 50.0 ug/l. 1 11/6/2003 5:30:00 AM
Acrylonitrile ND 5.00 g/l 1 11/6/2003 5:30:00 AM
Benzene ND 0.400 pgfiL 1 11/6/2003 5:30.00 AM
Bromobenzene ND 1.00 [T 1 11/6/2003 5:30:00 AM
Bromochloromethane ND 1.00 pof/k 1 11/6/2003 5:30:00 AM
Bromodichloromethane ND 1.00 uo/t 1 11/6/2003 5:30:00 AM
Bromoform ND 1.00 po/t 1 11/6/2003 5:30:00 AM
Bromomethane ND 1.00 o/l 1 11/6/2003 5:30:00 AM
Carbon disulfide ND 2.00 ug/L 1 11/6/2003 5:30:00 AM
Carbon tetrachloride ND 1.00 pg/L 1 11/6/2003 5:30:00 AM
Chlorobenzene ND 1.00 g/l 1 11/6/2003 5:30:00 AM
Chloroethane ND 1.00 pg/L 1 11/6/2003 5:30:00 AM
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Specialty Analytical _ Date: 12-Nov-03

CLIENT: Hahn and Associates, Inc. Lab Order: 0311018

Project: Astoria - Groundwater / 6167 :

VOLATILES BY GC/MS SW3260B Analyst: skc
Chloroform ND 1.00 Ho/t. 1 11/6/2003 5:30:00 AM
Chloromethane ND 1.00 Mo/l 1 11/6/2003 5:30:00 AM
¢is-1,2-Dichloroethene ND 1.00 ug/L 1 11/6/2003 5:30:00 AM
cis-1,3-Dichioropropene ND 1.00 gl 1 11/6/2003 5:30:00 AM
Dibromochicromethane ND 1.00 po/l 1 11/6/2003 5:30:00 AM
Dibromomethane ND 1.00 pg/L 1 11/6/2003 5:30:00 AM
Dichlorodifluoromethane ND 1.00 po/l 1 11/6/2003 5:30:00 AM
Ethylbenzene ND 1.00 g/l 1 11/6/2003 5:30:00 AM
Hexachlorobutadiene ND 1.00 po/l 1 11/6/2003 5:30:00 AM
Isopropylbenzene ND 1.00 pg/L 1 11/6/2003 5:30:00 AM
m,p-Xylene ND 2.00 yg/L ] 11/6/2003 5:30:00 AM
Methyl tert-butyl ether ND 1.00 ug/L 1 11/6/2003 5:30:00 AM
Methylene chicride ND 20.0 po/l ] 11/6/2003 5:30:00 AM
n-Butylbenzene ND 1.00 Mo/l 1 11/6/2003 5:30:00 AM
n-F’rdpylbenzene ND 1.00 pg/L 1 11/8/2003 5:30:00 AM
Naphthalene ND 1.00 g/l 1 11/6/2003 5:30:00 AM
o-Xylene ND 1.00 Ho/k i 11/6/2003 5:30:00 AM
sec-Butylbenzene ND 1.00 pg/L i 11/6/2063 5:30:00 AM
Styrene ND 1.00 Hg/k 1 11/6/20Q3 5:30:00 AM
tert-Bu'tylbenzene ' ND 1.00 po/L 1 11/6/20G3 5:30:00 AM
Tetrachloroethene ND 1.00 ua/l 1 11/6/2003 5:30:00 AM
Toluene ND 1.00 HgiL 1 11/6/2003 5:30:00 AM
trans-1,2-Dichloroethene ND 1.00 ug/L 1 11/6/2003 5:30:00 AM
trans-1,3-Dichloropropene ND 1.00 Hg/L 1 11/6/2003 5:30:00 AM
Trichloroethene ND 1.00 pg/l 1 11/6/2003 5:30:00 AM
Trichlorofiuoromethane ND 1.00 ua/l 1 11/6/2003 5:30:00 AM
Vinyl chloride ND 1.00 Hg/L . 1 11/8/2003 5:30:00 AM

Surr: 1,2-Dichloroethane-d4 100 72.8-113 %REC . 1 11/6/2003 5:30:00 AM.
Surr: 4-Bromofluorobenzene 100 83.4-125 %REC 1 11/6/2003 5:30:00 AM
Surr: Dibromofluoromethane §9.4 79.4-124 %REC 1 11/6/200G3 5:30:00 AM
Surr: Toluene-d8 111 88.6-129 %REC 1 11/6/2003 5:30:00 AM

Page 7 0f 13



e
e

[Ty
LTS

i
i--? Specialty Analytical Date: 72-Nov-03
] CLIENT: Hahn and Associates, Inc. Lab Order: 0311018
Project: Astoria - Groundwater / 6167
] Lab ID: 0311018-06 Collection Date: 10/31/2003 1:08:00 PM
Client Sample ID:  6167-031031-125 Matrix: GROUNDWATER
Y Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES BY GC/MS SW8260B Analyst: skc
s 1,1,1,2-Tetrachloroethane ND 1.00 ug/L 1 11/6/2003 6:03:00 AM
1,1,1-Trichloroethane ND 1.00 pg/L 1 11/6/2003 6:03.00 AM
17152, 2<Tetrachloreethane ND 100 Hg/ 1 11/6/2003-6:03.00-AM
1,1,2-Trichloroethane ND 1.00 pg/k 1 11/6/2003 6:03:00 AM
= 1,1-Dichloroethane ND 1.00 [¥lel S 1 11/6/2003 6:03:00 AM
1,1-Dichlorpethene ND 1.00 Ha/L 1 11/6/2003 6:03:00 AM
1,1-Dichloropropene ND 1.00 pg/l 1 11/6/2003 6:03:00 AM
? 1,2,3-Trichlorobenzene ND 1.00 po/l 1 11/6/2003 6:03:00 AM
i 1,2,3-Trichlaropropane ND 1.00 ug/iL 1 11/6/2003 6:03:00 AM
L 1,2,4-Trichlorobenzene ND 1.00 yg/L 1 11/6/2003 6:03:00 AM
1,2, 4-Trimethylbenzense ND 1.00 g/l 1 11/6/2003 6:03:00 AM
1,2-Dibrome-3-chioropropane ND 1.00 HolL 1 11/6/2003 6:03:00 AM
1,2-Dibromoethane ND 1.00 pa/l 1 11/6/2003 6:03:00 AM
1,2-Dichlorobenzene ND 1.00 pgfL 1 11/6/2C03 6:03:00 AM
i 1,2-Dichloroethane ND 1.00 pg/L i 11/6/2003 6:03:00 AM
1,2-Dichloroprapane ND 1.00 pall 1 11/6/2003 6:03:00 AM
1,3,5-Trimethylbenzene ND 1.00 pgfL 1 14/6/2003 6:03:00 AM
1,3-Dichlorobenzane ND 1.00 Hg/L 1 14/6/2003 6:03:00 AM
5 1,3-Dichloropropansa ND 1.00 ug/L 1 11/6/2003 6:03:00 AM
” 1,4-Dichlorobenzene ND 1.00 pg/L 1 11/6/2003 6:03:00 AM
2,2-Dichloropropane ND 1.00 g/l 1 11/6/2003 6:03:00 AM
2-Butanone ND 10.0 Hg/L 1 11/6/2003 6:03:00 AM
2-Chlorotoluene ND 1.00 Mg/l 1 11/8/2003 6:03:00 AM
2-Hexancne ND 10.0 Mg/l 1 11/6/2003 6:03:00 AM
P 4-Chlorotoluene ND 1.00 pg/t 1 11/8/2003 6:03:00 AM
4-Isopropyltoluene ND 1.00 pg/L 1 11/6/2003 6:03:00 AM
4-Methyl-2-pentanone ND 20.0 pg/k 1 11/6/2003 6:03:00 AM
<3 Acetane ND 50.0 ug/L 1 11/6/2003 6:03:00 AM
. Acrylonitrile ND 5.00 pg/L 1 11/6/2003 6:03:00 AM
; Benzene ND 0.400 pg/L 1 11/6/2003 6:03:00 AM
Bromobenzene ND 1.00 ug/L 1 11/6/2003 6:03:00 AM
Bromochloromethane ND 1.00 ug/l 1 11/6/2003 6:03:00 AM
Bromodichioromethane ND 1.00 ug/L 1 11/6/2003 6:03:00 AM
Bromoform ND 1,00 ug/L 1 11/6/2003 6:03:00 AM
i Bromornethane ND 1,00 g/l 1 11/6/2003 6:03:00 AM
_; Carbon disuifide ND 2.00 ro/L 1 11/6/2003 6:03:00 AM
Carbon tetrachloride ND 1.00 palt 1 11/6/2003 6:03:00 AM
3 Chlorcbenzene ND 1.00 pg/L 1 14/6/2003 6:03:00 AM
Chloroethane ND 1.00 pgfl 1 11/6/2003 6:03:00 AM
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i Specialty Analytical Date: 12-Nov-03
CLIENT: Hahn and Associates, Inc. Lab Order: 0311018
Projeét: Astoria - Groundwater / 6167
] VOLATILES BY GC/MS SW8260B Analyst: skc
Chloroform ND 1.00 Hg/L 1 11/6/2003 6:03:00 AM
e Chloromethane ND 1.00 Mo/l 1 11/6/2003 6:03:00 AM-
" cis-1,2-Dichioroethene ND 1.00 pg/L 1 11/6/2003 6:03:00 AM
; 1 cis-1,3-Dichloropropene ND 1.00 ug/L 1 11/6/2003 6:03:00 AM
Dibromochloromethaneg ND 1.00 Mg/l 1 11/6/2003 6:03:00 AM
Dibromomethane ND 1.00 ug/L 1 11/6/2003 6:03:00 AM
‘ Dichlorodiflucromethane ND 1.00 o/l 1 11/6/2003 6:03:00 AM
. Ethylbenzene ND 1.00 pg/l 1 11/6/2003 6:03:00 AM
Hexachlorobutadiene ND 1.00 po/t 1 11/6/2003 6.03:00 AM
1 Isopropylbenzene ND 1.00 HgiL 1 11/6/2003 6:03:00 AM
f m,p-Xylene ND 2.00 ygfL 1 11/6/2003 6:03:00 AM
o Methy! tert-butyl ether ND 1.00 pafL 1 11/6/2003 6:03:00 AM
E Methylene chloride ND 20.0 ug/l 1 11/6/2003 6:03:00 AM
n-Butylbenzene ND 1.00 Mg/l 1 11/6/2003 6:03:00 AM
n-Propylbenzene ND 1.00 Hg/L 1 11/6/2003 6:03:00 AM .
Naphthalene " ND 1.00 pg/L. 1 11/6/2003 6:03:00 AM
o-Xylene ND 1.00 g/l i 11/6/2003 6:03:00 AM
sec-Butylbenzene ND 1.00 yg/L 1 11/6/2003 6:03:00 AM
Styrene ND 1.00 pa/l 1 11/6/2003 6:03:00 AM
teri-Butylbenzene ND 1.00 pafl 1 11/6/2003 6:03:00 AM
Tetrachloroethene ND 1.00 pgiL 1 11/6/2003 6:03:00 AM
Toluene ND 1.00 pgfL 1 11/6/2003 6:03:00 AM
. trans-1,2-Dichloroethene ND 1.00 ug/l 1 11/6/2003 6.03:00 AM
o trans-1,3-Dichloropropene ND 1.00 pg/L 1 11/6/2003 6:03:.00 AM
ok Trichloroethene ND 1.00 HgiL 1 11/6/2003 6:03:00 AM
N Trichlorofluoromethane ND 1.00 pg/l 1 11/6/2003 6:03:00 AM
2 Vinyl chloride ND 1.00 ugfL 1 11/8/2003 6:03:00 AM
: ; Surr: 1,2-Dichloroethane-d4 101 72.8-113 %REC ] 11/6/2003 6:03:00 AM
. Suir: 4-Bromefluorobenzene 105 83.4-125 %REC i 11/6/2003 6:03:00 AM
f ! Surr: Dibromofluoromethane 101 79.4-124 %REC 1 11/6/2003 6:03:00 AM
~ Surr: Toluene-d8 114 88.6-129 %REC 1 11/6/2003 6:03:00 AM
H
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Specialty Analytical Date: [2-Nov-03

CILIENT: Hahn and Associates, Inc. Lab Order: 0311018

Project: Astoria - Groundwater / 6167

Lab ID: 0311018-07 Collection Date: 10/31/2003 2:15:00 PM

Client Sample ID:  6167-031031-126 Matrix: GROUNDWATER

Analyses ‘ Result Limit Qual Units ¢ DF Date Analyzed-

VOLATILES BY GCIMS SW8260B Analyst: skc
1,1,1,2-Tetrachloroethane ND 1.00 pgfL 1 11/6/2003 6;37:00 AM
1,1,1-Trichloroethane ND 1.00 pafl 1 11/6/2003 6:37:00 AM
1,12, 2-Fetrachiorosthane ND: 1.00 wgll. 1 11/6/2003 6:37:00 AM
1,1,2-Trichlorosthane ND 1.00 Ha/L 1 11/6/2003 6:37:00 AM
1,1-Dichlorcethans ND 1.00 pg/L 1 11/6/2003 6:37:00 AM
1,1-Dichloroethene ND  1.00 g/l 1 11/6/2003 6:37:00 AM
1,1-Dichloropropene ND 1.00 palt 1 11/6/2003 6:37:00 AM
1,2.3-Trichlorobenzene ND 1.00 pgil 1 11/6/2003 6:37:00 AM
1,2,3-Trichloropropane’ ND 1.00 pa/l 1 11/6/2003 6:37:00-AM

. 1,2,4-Trichlorobenzens ND 1.00 pa/l. 1 11/6/2003 6:37:00 AM
1,2, 4-Trimethylbenzene ND 1.00 ua/L 1 11/6/2003 6:37:00 AM
1,2-Dibrome-3-chloropropane ND 1.00 g/l 1 11/6/2003 6:37:00 AM
1,2-Dibromoethane “ND 1.0 Mg/l 1 11/6/2003 6;37:00 AM
1,2-Dichlorobenzensa ND 1.00 pg/l 1 11/6/2003 6:37:00 AM
1,2-Dichlorcethane NED 1.00 ug/L 1 11/6/2003 6:37:00 AM
1,2-Dichicropropane ND 1.00 ug/k i 11/6/2003 6:37:00 AM
1,3,5-Trimethylbenzene ND 1.00 Ha/L 1 11/6/2003 6:37:00 AM
1,3-Dichlotrobenzene . ND 1.00 pa/l 1 11/6/2003 6:37:00 AM
1,3-Dichloropropane ND 1.00 pg/l 1 11/6/2003 6:37:00 AM
1,4-Dichlorobenzene ND 1.00 pgil 1 11/612003 6:37:00 AM
2,2-Dichloropropane ND 1.00 profl 1 11/6/2003 6:37:00 AM
2-Butancne ND 10.0 pafl 1 111672003 6:37:00 AM
2-Chlorotoluene ND 1.00 g/l 1 11/6/2003 6:37:00 AM
2-Hexanone ND 10.0 pg/l 1 11/6/2003 6:37:00 AM
4-Chlorotoluens ND 1.00 g/l 1 11/6/2003 6:37:00 AM
4-1sopropyltoluene 65.5 10.0 Hg/L 10 14/10/2003 9:57:00 AM
4-Methyl-2-pentanone ND 20.0 ug/l 1 11/6/2003 6:37:00 AM
Acetone ND 50.0 Mo/l 1 11/8/2003 §:37:00 AM
Acrylonitrile ND 500 - Hg/L 1 11/6/2003 6:37:00 AM
Benzene ND 0.400 Hg/L ] 11/6/2003 6:37:00 AM
Bromobenzeng ND 1.00 pg/l 1 11/6/2003 6:37:00 AM
Bromochloromethane ND 1.00 pa/l 1 11/6/2003 6:37:00 AM
Bromodichforomethane ND 1.00 o/l 1 11/6/2003 6:37:00 AM
Bromoform ND 1.00 pa/L 1 11/6/2003 6:37.00 AM
Bromomethane ND 1.60 pall 1 11/6/2003 6:37:00 AM
Carbon disulfide ND 2.00 Hg/t 1 11/6/2003 6:37:00 AM
Carbon tetrachloride ND 1.00 g/l 1 11/612003 6:37:00 AM
Chlorobenzene ND 1.00 pgfl i 11/6/2003 6:37:00 AM
Chloroethane ND 1.00 pa/l 1 11/6/2003 6:37:00 AM
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Specialty Analytical Date: /2-Nov-03

CLIENT: Hahn and Associates, Inc. Lab Order: 0311018
Project: Astoria - Groundwater / 6167
VOLATILES BY GC/MS SW8260B Analyst: ske
Chloroform ND 1.00 po/L 1 11/6/2003 6:37:00 AM
Chloromethane ND 1.00 yg/L 1 11/6/2003 6:37:00 AM
cis-1,2-Dichloroethena ND 1.00 Ho/t. 1 11/6/2003 6:37:00 AM
cis-1,3-Dichloropropene ND T1.00 ug/l 1 11/6/2002 6:37:00 AM
Dibromochioromethane ND 1.00 g/t 1 11/6/2003 6:37:00 AM
Dibrormomethane ND 1.00 g/t 1 11/6/2003 6:37:00 AM
Dichloredifluoromethane ND 1.00 Hg/t 1 11/6/2003 6:37:00 AM
Ethylbenzene ND 1.00 ugil 1 11/6/2003 6:37:00 AM
Hexachlorobutadiene ND 1.00 pg/t 1 11/8/2003 6:37:00 AM
|sopropylbenzene ND 1.00 ugfl, 1 $1/6/2003 6:37:00 AM.
m,p-Xylene ND 2.00 pg/l 1 11/6/2003 6:37:.00 AM
Methyl tert-butyl ether ND 1.00 Ha/L. 1 11/6/2003 8:37:00 AM
Methylene chloride ND 20.0 pg/L 1 11/6/2003 6:37:00 AM
n-Butylbenzene ND 1.00 pg/lL 1 11/6/2003 6:37:00 AM
n-Propylbenzene ND 1.00 pgil 1 11/6/2003 6:37:00 AM
Naphthalene ND 1.00 g/l 1 11/6/2003 6:37:00 AM
o-Xylene ND 1.00 pgil 1 11/6/2003 6:37:00 AM
sec-Butylbenzene ND 1.00 pg/l 1 11/6/2003 6:37:00 AM
Styrene ND 1.00 pa/l 1 11/6/2003 6:37:00 AM
tert-Butylbenzene ND 1.0C g/l 1 11/6/2003 6:37:00 AM
Tetrachioroethene ND 1.00 e/l 1 11/6/2003 6:37:00 AM
Toluene ND 1.00 pa/t 1 11/6/2003 6:37.00 AM
trans-1,2-Dichloroathene ND 1.0¢ pg/l 1 11/6/2003 6;37:00 AM
trans-~1,3-Dichloropropene ND 1.00 pg/L 1 11/6/2003 6:37:00 AM
Trichloroethene ND 1.00 g/l 1 11/6/2003 6:37:00 AM
Trichlorofluoromethane ND 1.00 pg/L 1 11/6/2003 6:37:00 AM
Vinyl chioride - ND 1.00 pa/l 1 11/6/2003 6:37:00 AM
Surr: 1,2-Dichloroethane-d4 93.7 72.8-113 %REC 1 11/6/2003 6:37:00 AM.
Surr: 4-Bromofluorobenzene 106 83.4-125 %REC 1 11/6/2003 6:37:00 AM
Surr: Dibromofiuoromethane 93.7 79.4-124 %REC 1 11/6/2003 6:37:00 AM
Surr: Toluene-d8 111 88.6-129 %BREC 1 11/6/2003 6:37:00 AM
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Specialty Analytical Date: J2-Nov-03
Ty CLIENT: Hahn and Associates, Inc. Lab Order: . 0311018
Project: Astoria - Groundwater / 6167 )
] Lab ID: 0311018-08 Collection Date; 10/31/2003 3:00:00 PM
Client Sample ID: 6167-031031-127 Matrix: GROUNDWATER
- Analyses Result Limit Qual Units DF Date Analyzed
VOLATIHLES BY GC/MS SWE260B Analyst: ske
‘ 1,1.1,2-Tetrachloroethane ND 1.00 Ha/L 1 11/10/2003 9:23:00 AM
;r 1,1,1-Trichloroethane ND 1.00 po/L 1 11/10/2003 9:23:00 AM
gi 1,1,2,2-Tetrachlorcethane ND 1.00 ugfl 1 11/10/2003 9:23:00 AM
1.1,2-Trichloroethane ND 1.00 Mg/l 1 11/10/2003 9:23:00 AM
[ k 1,1-Dichloroethane ND 1.00 ugil 1 11/10/2003 9:23:00 AM
l 1;1-Dichforoethene ND 1.00 pg/L 1 11/10/2003 9:23:00 AM
1,1-Dichloropropene ND 1.00 poll. 1 1110/2003 9:23:00 AM
B 1,2,3-Trichlorobenzene ND 1.00 ug/L 1 11/10/2003 9:23:00 AM
o 1,2,3-Trichloropropane ND 1.00 ugrL 1 $1/10/2003 9:23:00 AM
C 1,2,4-Trichlorobenzene ND 1.00 Hg/L 1 11/10/2003 9:23:00 AM
1,2,4-Trimethylbenzene ND 1.00 ug/L 1 11/10/2003 9:23:00 AM
1 1,2-Dibromo-3-chlorapropane ND 1.00 palL 1 - 14/10/2003 9:23:00 AM
, ;‘ t,2-Dibromoethane ND 1.00 Mg/l 1 11/10/2003 9:23:00 AM
1,2-Dichlorobenzene ND 1.00 Hg/L 1 11/10/2003 9:23:00 AM
1 1,2-Dichioroethane ND 1.00 pafl 1 11/10/2003 9:23:00 AM
1,2-Dichloropropane ND 1.00 po/lk 1 11/10/2003 9:23:00 AM
- 1,3.5-Trimethylbenzene ND 1.00 po/k. 1 11/10/2003 9:23:00 AM
y 1,3-Dichlorobenzene ND 1.00 ugil 1 1110/2003 9:23:00 AM
' t,3-Dichloropropane ND 1.00 pgil 1 11/10/2003 9:23:00 AM
: 1,4-Dichlorobenzene ND 1.00 pgiL 1 11/18/2003 9:23:00 AM
2,2-Dichloropropane ND 1.00 Mg/l 1 11/10/2003 9:23:00 AM
1 2-Butanane ND 10.0 HgiL 1 11/10/2003 9:23:00 AM
; 2-Chlorotoluene ND 1.00 pgfl 1 11/10/2003 9:23:00 AM
2-Hexanone ND 10.0 pg/l 1 11/10/2003 9:23:00 AM
i 4-Chlorotoluene ND 1.00 Ho/L 1 11/10/2003 9:23:00 AM
, 4-lsopropyltoluene ND 1.00 ug/L 1 11/10/2003 9:23:00 AM
' 4-Methyl-2-pentanone ND 20.0 ugiL 1 11/10/2003 9:23:00 AM
\ Acetone ND 50.0 pgil 1 1171072003 9:23:00 AM
Acrylonitrile ND 5.00 po/t. 1 11/10/2003 9:23:00 AM
H Benzene ND 0.400 pg/L 1 11/10/2003 9:23:00 AM
Bromobenzene - ND 1.00 Hg/L 1 11/10/2003 9:23:00 AM
1 Bromochloromethane ND 1.00 Hg/L 1 11/10/2003 €:23:.00 AM
} Bromodichloromethane NO 1.00 Ha/L 1 11/10/2003 9:23:00 AM
Bromoform ND 1.00 polt 1 11/10/2003 9:23:00 AM
1 Bromomethane ND 1.00 paf/L 1 11/10/2003 9:23:00 AM
i. Carbon disulfide ND 2.00 pgfl 1 11/10/2003 9:23:00 AM
) Carbon tetrachloride ND 1.00 pg/L 1 11/10/2003 9:23:00 AM
Chlorobenzene ND 1.00 pg/l 1 11/10/2003 9:23:00 AM
Chioroethane ND 1.00 pg/L 1 11/10/2003 9:23:00 AM
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Specialty Analytical Date: /2-Nov-03

[mme—— ] PR
J

- CLIENT: Hahn and Associates, Inc. Lab Order: 0311018
. Project: Astoria - Groundwater / 6167
SR VOLATILES BY GC/MS SW8260B Analyst: skc
; % Chloroform ND 1.00 pgiL 1 11/10/2003 9:23:00 AM
: Chloromethane ND 1.00 Ho/L 1 11/10/2003 9:23:00 AM
: 5 cis-1,2-Dichloroethene ND 1.00 pgfl 1 11/10/2003 9:23.00 AM
H cis-1,3-Dichloropropene ND 1.00 po/L 1 11/10/2003 9:23:00 AM
b Dibromochloromethane ND 1.00 pg/l 1 1110/2003 2:23:00 AM
Dibromomethane ND 1.00 ug/k 1 11/10/2003 9:23:00 AM
;U Dichiorodifluoromethane ND 1.00 Mg/l 1 11/10/2003 9:23.00 AM
i ] Ethylbenzene ND 1.00 ug/L 1 11/10/2003 9:23:00 AM
. Hexachlorobutadiene ND 1.00 Hg/L 1 11/10/2003 9:23:00 AM
' F tsopropylbenzene ND 1.00 vgil 1 11/10/2003 9:23:00 AM
L m,p-Xylene ND 2.00 Hafl 1 11/10/2003 9:23:00 AM
' Methyl tert-butyl ether ND 1.00 Mg/l 1 41/10/2003 9:23:00 AM
i Py Methylene chioride ND 20.0 Ha/L 1 11/10/2003 9:23:00 AM
. f ] n-Butylbenzene ND 1.60 pg/L 1 11/10/2003 9:23:00 AM
4 n-Propylbenzene : ND 1.00 pail. 1 11/10/2003 9:23:00 AM
. Naphthalene ND 1.00 g/l 1 11/10/2003 9:23:00 AM
o I o-Xyleneg NO 1.00 ug/L 1 11/10/2003 9:23:00 AM
[ sec-Butylbenzene ND 1.00 pg/L. 1 11/10/2003 9:22:00 AM
Styrene ND 1.00 pa/k 1 11/10/2003 9:23:00 AM
1 tert-Butylbenzene . ND 1.00 ug/k 1 11/10/2003 9:23:00 AM
_ ‘; Tetrachloroethene ND 1.00 yg/L 1 11/10/2003 9:23:00 AM
’ Toluene ND 1.00 Mo/l 1 11/10/2003 9:23:00 AM
. trans-1,2-Dichloroethene ND 1.00 poil 1 11/10/2003 9:23:00 AM
E trans-1,3-Dichloropropene ND 1.00 Ha/L 1 11/10/2003 9:23.00 AM
¥ Trichloroethene ND 1.00 pgfL 1 11/10/2003 9:23:00 AM
Trichlorofluoromethane ND 1.0G pg/L 1 11/10/2003 9:23:00 AM
1 . Vinyl chloride ND 1.00 Hg/L 1 11/10/2003 9:23:00 AM-
i . Surr: 1,2-Dichloroethane-d4 95.1 72.8-113 %REC 1 11/10/2003 9:23:00 AM
Surr: 4-Bromofluarobenzene 100 83.4-125 %REC i 11/10/2003 9:23:00 AM
o1 Surr: bBibromofiuoromethane 100 79.4-124 %REC 1 11/10/2003 9:23:00 AM
'; i Surr: Toluene-d8 109 88.6-129 Y%REC 1 11/10/2003 9:23:00 AM
L1
o
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AZ.

A3,

CN.

CR.

HT.

MC.
M.

MSA.

RF.

RP.

KEY TO FLAGS

This sample contains a Gasoline Range Organic not identified as a specific hydrocarbon product. The result was quantified against
gasoline calibration standards.

This sample contains a Diesel Range Organic not identified as a specific hydrocarbon product. The resulf was quantified against
diesel calibration standards.

This sample contains a Lube Oil Range Organic not identified as a specific hydrocarbon product. The result was quantified against
lube oil calibration standards.

Results determinad to be nen detect based on hydrocarbon pattern recognition. The product was carry-over from another

- hydracarbon type.

The blank exhibited a positive result greater than the reporting Ii-rnit for this compound.

The result confirmed by secondary column or GC/MS analysis.

See case narrative.

Result for this analyte maybe biased due to inferferences. Confirmation by GC/MS aor other technique is recommended.
Surrogate was diluted outside reporting range.

Result exceeds the calibration range for the compound. The result should be considered an estimate.

The positive result for this hydrocarbon is due to single component contamination. The product does not match any hydrocarbon in
the fuels library.

Result may be biased high due to biogenic interferences. Silica gel clean-up recommended.

Sample was analyzed outside recommended nolding times.

At clients request, sample was analyzed outside method recommended holding time.

The result for this analyte is between the MDL and the PQL, and should be considered an estimated concentration.

Diesel result is biased high due to amount of oil contained in the sampile.

Diesel result is biased high due to amount of gasoline contained in the sample.

Oil resuilt is biased high due to amount of diesel contained in the sample.

Sample concentration is greater than 4x the spiked value; the spiked value is considered insignificant.

Quiside control limits due to Matrix Interference.

Value determined hy Method of Standard Addition.

Sample appears fo contain biogenic material biasing quantification.

Laboratory Control Standard {LCS} exceeded labaratory controf limits, meets CCV criteria. Data meets EPA requirements.
Detected levels of Methylene Chloride may be due to laboratory contamination, due to previous analysis or background levels.
Detection limits elevated due to sample matrix.

RPD control limits were exceeded.

Duplicate failed, due to result being at or near method reporting limit.

Matrix spike values exceed established QC limits, post digestion spike is in control.

Recovery outside control limits.

The result for this parameter was greater than the maximum contaminant level or the TCLP regulatery limit.
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