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SUMMARY OF SITE INVESTIGATIONS
SPENCER INDUSTRIES, INC.

8410 DALLAS AVENUE SOUTH
SEATTLE, WASHINGTON

SUMMARY

This report presents the results of a series of soil and groundwater investigations
performed between November 1996 and February 1999 at Spencer Industries,
located at 8410 Dallas Avenue South in Seattle, Washington (Figure 1). Spencer
Industries manufactures aircraft parts and equipment. Historically, solvent use at
the site has been very limited. The investigations summarized in this report
identified and delineated two adjacent plumes of chlorinated solvents (a
perchlorethylene (PCE)/trichlorethylene (TCE) plume, and a TCE plume). The
plumes are limited to the north end of the property and do not extend more
than 40 feet below ground surface. Investigations did not suggest the presence
of residual dense non-aqueous phase liquid (DNAPL) or a significant soil source
area at the site.

Spencer Industries is located in close proximity to the Duwamish Waterway.
Groundwater near the site is generally of low quality and is not used as drinking
water supply. MTCA Method A soil and groundwater levels were assumed to be
applicable during preparation of this report.

The suitability of natural attenuation as the mechanism for remediation of the
solvent plumes was assessed. Physical attenuation is significant at the site, as a
result of relatively low maximum concentrations of TCE and PCE combined with
tidally induced dispersion and mixing. Geochemical measurements at the site
indicate iron- and sulfate-reducing conditions dominate, leading to natural
attenuation of chlorinated solvents through reductive dechlorination.

1.0 PROJECT BACKGROUND

1.1 Location

The Spencer Industries site is located between South Dallas Street and South
Orr Street, east of 12th Avenue South near the Duwamish Waterway in Seattle,
Washington (Figure 2). Spencer Industries distributes aircraft hydraulic
components and fasteners, and conducts light assembly at its facility. The
surrounding neighborhood is mixed-use light industrial, commercial, and
residential.
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1.2 Site History

The facility was initially developed as Spencer Industries in 1946. Historically,
solvent use at the site has been limited. According to a Level | Environmental
Site Assessment prepared by Converse Consultants NW in 1991 (Appendix B),
the only known use of chiorinated solvents was as trichloroethylene (TCE), a
component in Zep Hydro-Clean and Zep Sof-Safe (degreasers).

Currently, Spencer Industries has a small assembly operation at the site, with the
remainder of the site devoted to storage and distribution facilities. No known
spills or disposal of chlorinated solvents have been recorded from this operation.
Degreasers currently used at the site do not contain chlorinated solvents.

1.3 Correspondence

Correspondence or inquiries concerning the site should be directed to:

Mr. Carl Einberger

Hart Crowser, Inc.

1910 Fairview Avenue East
Seattle, WA 98102

(206) 324-9530

or

Mr. John Hoyt

HMH, L.L.C.

221 SW 153rd Street, Suite 224
Burien, WA 98166

(206) 849-9000

1.4 Report Organization

The remaining sections of this report are organized as follows:

SITE PHYSICAL CHARACTERISTICS;
INTERPRETATION OF APPLICABLE CLEANUP LEVELS;
SITE INVESTIGATIONS;

CONCLUSIONS;

LIMITATIONS; and

REFERENCES.
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Supporting tables and figures are provided at the end of the text. Appendix A
describes field procedures and contains logs of explorations and well
installations performed by Hart Crowser. Appendix B presents a copy of the
Level | Environmental Site Assessment prepared by Converse Consultants NW.
Appendix C presents a series of letter reports prepared by Pacific Testing
Laboratories concerning samples collected from the property. Appendix D
presents the Supplemental Groundwater Investigation report prepared by
Conestoga-Rovers & Associates Limited. Appendix E presents electronic disks
containing the Slug Test and Tidal Response Monitoring Data. Appendix F
(presented in Volume [l) contains soil and groundwater analytic data for samples
collected by Hart Crowser.

2.0 SITE PHYSICAL CHARACTERISTICS

The Spencer Manufacturing and Spencer Fluid Power buildings are located on
South Orr Street approximately 300 feet south of the Duwamish Waterway.
Figure 2 shows relevant site features and exploration locations. Figures 3, 4, and
5 present geologic cross sections through the site area.

Soil data collected by Conestoga-Rovers & Associates, Limited (CRA, Appendix
D) and Hart Crowser during a series of site investigations indicate that
approximately the upper 60 feet of sediments are Duwamish River alluvial
deposits. These deposits consist of brown to gray-black, fine to medium Sand
with lenses of sandy silt and occasional small rootlets and wood debris.

Underlying the alluvial deposits, marine deposits were encountered at a depth
of about 60 feet, and extend to a depth of at least 90 feet. These deposits
consist of interbedded sandy Silt and silty Clay.

Depth to groundwater at the site is approximately 10 feet. Water level
elevations in the nearby Duwamish Waterway show considerable variability due
to tidal fluctuations. Changes in groundwater levels at the site of approximately
1 foot are associated with the tidal cycle. Based on a tidal monitoring study
performed by Hart Crowser (discussed below), the average groundwater flow
direction is about six degrees west of north with a gradient of 0.002 ft/ft.
Groundwater velocity is approximately 50 feet/year.

X 3.0 INTERPRETATION OF APPLICABLE CLEANUP LEVELS

Spencer Industries is located in close proximity to the Duwamish Waterway.
Because groundwater in the area is of generally low quality, with high salinity at
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depths of as little as 60 feet, future development as a drinking water source is
unlikely. MTCA Method A soil and groundwater levels were assumed to be
applicable during preparation of this report. Method A cleanup levels are
appropriate for “routine” sites with a limited number of contaminants. Based on
analytical data, Method A cleanup levels are met before contaminants migrate
off site or discharge to the Duwamish Waterway. These cleanup levels, along
with federal Maximum Contaminant Levels (MCLs), are included in Table 2. We
have also assumed MTCA Method A soil cleanup levels are applicable. These
cleanup levels are included in Table 1.

4.0 SITE INVESTIGATIONS

4.1 Converse Consultants Level | Environmental Site Assessment

In 1991, Converse Consultants NW performed a Level | Environmental Site
Assessment at Spencer Industries. A copy of the assessment report prepared by
Converse is presented in Appendix B. The objective of this assessment was to
determine the potential for site contamination. The assessment included review
of historical aerial photos, property title history, and Environmental Protection
Agency (EPA) and Washington State Department of Ecology (Ecology) files for
indications of contaminated sites in the vicinity, and a site visit.

During the site visit, a 200-gallon above-ground waste oil tank and a 200-gallon
above-ground fuel oil tank were documented (Figure 2). These tanks have since
been removed, and underlying soils excavated and disposed of. Heavy oil
staining was observed on the ground beneath the tanks. The usage of a Zep
cleaner (a solvent containing a component of TCE) was noted. No visible stains
or odors were discovered in association with the Zep cleaner. It was also noted
that several empty 20-gallon Zep barrels were stored outside at the site.

Based on this site assessment, it was recommended that soil samples be
collected to determine the extent of contamination due to releases from the oil
storage tanks.

4.2 Pacific Testing Laboratories Soil Sampling and Analysis

On May 5, 1992, in response to the Level | assessment, Pacific Testing
Laboratories collected one soil sample in the vicinity of the oil tanks. This sample
(designated as PTL-sandy soil) was analyzed for diesel-range hydrocarbons (TPH-
D), with a detection of 221 mg/kg. This is slightly above the MTCA Method A
soil cleanup level for TPH of 200 mg/kg. Three additional samples were
collected near the oil tanks on June 30, 1992 (TPL-A, TPL-B, and TPL-C) and
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analyzed for TPH. These three samples had no TPH detected, with a detection
limit of 200 mg/kg. Specific sample locations and depth intervals are unknown,
therefore sample locations are not shown on Figure 2. Analytical results are
summarized in Table 1. Appendix C presents the Pacific Testing Laboratories
reports for these and related site activities.

4.3 CRA Site Investigation

CRA performed a limited soil and groundwater investigation at the subject
property in 1996 (Appendix D). During this investigation, borings CB-1 through
CB-3 were drilled, and monitoring wells MW-1, MW-2, and MW-3 were drilled
and installed, at the locations shown on Figure 2.

Soil samples were collected from three borings (CB-1, CB-2, and CB-3). The soil
samples were analyzed for metals. Soil samples from CB-1 and CB-2 (located
near the former oil tanks) were analyzed for diesel-range hydrocarbons (TPH-D),
and samples from CB-2 and CB-3 were analyzed for PCBs. The sample from
CB-3 was also analyzed for volatile organic compounds (VOCs). Analyses of
these samples did not result in a detection above the applicable MTCA Method
A soil cleanup levels. Analytical data from the site investigations are summarized
in Table 1.

Groundwater samples were also collected by CRA in 1996 from monitoring
wells MW-1, MW-2, and MW-3 and analyzed for TPH-D, metals, and VOCs.
TPH-D was not detected in the groundwater samples. Lead was detected at
concentrations of 10.3 and 6.9 pug/L at MW-1 and MW-3, respectively, which
are above the MTCA Method A cleanup level of 5 pg/L. Arsenic was detected at
concentrations of 5.4 and 7.1 ug/L at MW-1 and MW-3, respectively. These
detections exceed the Method A arsenic cleanup level of 5 pg/L. Because lead
and arsenic concentrations are also elevated in the upgradient well, they likely
represent background conditions, and are not necessarily indicative of a release
on site.

VOCs were not detected above the detection limit of 1 pg/L at MW-3, the
upgradient well. PCE, TCE, and TCA were detected in the groundwater sample
from MW-1 at concentrations of 48.8, 16.9, and 41.5 ug/L, respectively. Lower
concentrations of dichloroethylene (DCE) and dichloroethane (DCA) were also
detected. PCE and DCE were detected in the sample from MW-2 at
concentrations of 54 and 15.3 ug/L, respectively. Of these detections, TCE
concentrations at MW-1 and MW-2 exceed the Method A TCE cleanup level of
5 ng/L, and PCE at MW-1 exceeds the Method A PCE cleanup level of 5 ug/L.
Groundwater analytic data from this and subsequent sampling rounds are
summarized in Table 2.
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The CRA report concluded that based on the absence of VOCs in the
upgradient well (MW-3), the VOC-impacted groundwater areas at the site were
likely related to an on-site source. Based on this conclusion, further site
investigation was recommended.

4.4 Hart Crowser Site Investigation

In 1996, Hart Crowser performed a soil and groundwater investigation at the
site to determine the lateral and vertical extent of groundwater impacted by
chlorinated VOCs, and to identify potential on-site VOC source areas. This
investigation included soil and groundwater sampling at 14 locations (SP-1
through SP-14 on Figure 2) using a direct-push Strataprobe drill rig, and
groundwater sampling at two locations (deep borings D-1 and D-2 on Figure 2)
using a hollow-stem auger. No soil samples were collected from D-1 and D-2
nor were logs developed for these groundwater sampling explorations.
Groundwater samples were also collected from existing wells MW-1, MW-2, and
MW-3.

Ten soil samples and fifteen groundwater samples (twelve from borings, and
three from monitoring wells) were submitted for analysis of VOCs. Soil analytical
data are summarized in Table 1, groundwater analytical data from the
monitoring wells are summarized in Table 2, and groundwater analytical data
from the auger and Strataprobe borings are summarized in Table 3.

Based on these data, the following observations were made:

» There does not appear to be an upgradient VOC source. VOCs were not
detected in soil or groundwater samples (SP-8, SP-9, SP-10, SP-14, and MW-
3) collected from the upgradient portions of the property.

» The lateral extent of impacted groundwater is limited, as shown on Figure 6.
Groundwater with elevated VOCs is located in two areas, near the northeast
and northwest corners of the Spencer Fluid Power building. VOCs in
groundwater appear to be limited to the northern portion of the property,
based on non-detect results obtained at SP-4 and SP-5 in the central area of
operations. Based on non-detect results at SP-12 and SP-13, impacted
groundwater does not appear to have migrated off site across South Orr
Street.

» There are two chemically distinct plumes, as shown on Figure 6, indicating
that separate sources were likely. The plume around MW-1 has elevated
concentrations of PCE and TCE, and detections of TCE below the MTCA
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Method A groundwater cleanup level. The plume around MW-2 has
elevated concentrations of TCE, with detections of cis-1,2-DCE below the
federal MCL (no MTCA Method A cleanup level exists for DCE).

» In the deep borings, TCE was detected at low concentrations. PCE
detections in D-1 are at lower concentrations than those detected at the
water table in MW-1, indicating a decrease in concentration with depth.
DCE concentrations at D-2 increased slightly with depth, but remain below
federal MCLs.

» The detected concentrations of VOCs at the site are significantly lower than
would be expected in conjunction with a DNAPL source (generally
considered to be greater than 1% of the solubility of the VOC compound).

Based on the sampling methodology, groundwater samples collected from
within the auger during drilling of deep hollow-stem auger borings are not
considered to be representative of actual site groundwater concentrations at
depth. During sampling from a hollow-stem auger, there is the potential for
movement of water and soils from upper zones of the aquifer, resulting in non-
representative samples from deeper zones. For this reason, these data are
presented in Table 3, but are not shown on the cross sections on Figures 3, 4,
and 5. A more precise and representative method for groundwater sampling
using a cone penetrometer (CPT) was used in a subsequent investigation round,
as described in the next section.

In summary, during this phase of investigation, it was determined that there is a
relatively limited extent of low concentration VOCs in groundwater, and no
evidence of off-site migration of VOCs. There is no evidence indicating a DNAPL
source area is present at the site. Based on these findings, further investigations
were planned to determine potential source areas, and evaluate whether
monitored natural attenuation would be a feasible remedial alternative for this
site.

4.5 Hart Crowser Source Area Assessment

In spring of 1997, Hart Crowser performed additional site investigation activities.
Objectives of this work were to:

> Assess the presence/absence of residual solvent sources in site soils; and

» Accurately determine the depth of solventimpacted groundwater within the
two plume areas.

Hart Crowser Page 7
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Based on the observed distribution of solvents in groundwater (i.e., a PCE/TCE
plume and a TCE plume), the potential for two source areas was considered.
The repair shop area was investigated as a potential source for the TCE plume,
and the septic tank was investigated as a potential source for the PCE/TCE
plume.

Hart Crowser completed six Strataprobe borings (B-1 through B-6 on Figure 7)
around the perimeter of the septic tank and in the drainfield. Soil samples were
screened using a photoionization detector (PID), and twelve samples from a
range of depths were submitted for analysis of VOCs (see Table 1). No solvents
were detected in any of these soil samples, and there did not appear to be a
residual solvent source in the soils around the septic tank and drainfield.

Hart Crowser completed ten hand-auger soil borings (B-7 through B-16 on
Figure 7) in the repair shop area using a rotohammer and split-spoon sampler.
These borings were located in areas with joints, cracks, and staining on the
concrete floor. Each boring was driven to a depth of 2 feet, except B-10, B-11,
B-14, and B-16. These borings were driven to depths of between 8 and 14 feet
to assess deeper soil conditions near the water table. Following screening using
a PID, twelve soil samples were submitted for analysis of VOCs. PCE was
detected in the soil samples collected from the 0- to 2-foot-depth interval.
Concentrations ranged from 0.085 to 0.31 mg/kg (Table 1), below the MTCA
Method A cleanup level for soil of 0.5 mg/kg. Soil samples from deeper
intervals, closer to the water table, were non-detect for chlorinated solvents.
Based on these results, the soil under the repair shop is not considered to be a
significant ongoing source of solvents to groundwater.

The potential for a DNAPL solvent plume was evaluated by Hart Crowser using
cone penetrometer (CPT) equipment. CPT equipment provides real-time
measurements of soil physical properties, allowing for the interpretation of
hydrogeologic conditions as drilling proceeds. Groundwater samples were
collected from above fine-grained silty deposits, where a sinking DNAPL plume
would be expected to pool.

Five groundwater samples were collected from two CPT explorations (CPT-1
and CPT-2 on Figures 2 and 7) above silt or clay contacts and analyzed for
VOCs. Results are summarized in Table 3. Low concentrations of TCE were
detected at a depth of 23 feet in CPT-1. No other chlorinated solvents were
detected deeper in CPT-1 or at any depth in CPT-2.

Based on the results of this phase of investigation, the following conclusions
were made:

Hart Crowser
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» Maximum concentrations of residual solvents in soils were low or below
detection limits in areas associated with impacted groundwater. Where
solvents were detected, they were only present near the ground surface and
not at greater depths. No significant soil source area for chlorinated solvents
appears to exist at the site.

» The vertical extent of impacted groundwater is less than 50 feet. Detected
concentrations of TCE at a depth of 23 feet were below MTCA Method A
groundwater cleanup levels.

4.6 Hart Crowser Tidal Monitoring and Slug Testing

To determine the average direction of groundwater flow, and the variability
associated with tidal influences on groundwater, Hart Crowser monitored water
levels in MW-1, MW-2, MW-3, and the Duwamish Waterway between October
7 and 12, 1998. These results were used to site additional monitoring wells
along the identified groundwater flow direction.

The Duwamish Waterway and monitoring wells MW-1, MW-2, and MW-3 were
equipped with pressure transducers for the duration of the monitoring study.
Each transducer was programmed to record water levels at 15-minute intervals.
Following the monitoring period, the magnitude and direction of the hydraulic
gradient were calculated at each measurement time by the three-point method.
The gradient magnitude ranged between 0.0002 and 0.004 ft/ft, while the
gradient direction ranged between 37 degrees east of north and 14 degrees
west of north (Figure 8). Although there is a wide range in hydraulic gradient
direction, the hydraulic gradient magnitude is negligible at the outer bounds of

.the range.

An electronic version of the data used to determine the hydraulic gradient and
tidal fluctuations are presented in Appendix E. The average magnitude and
direction of the hydraulic gradient were calculated using the following
equations:
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Where:

Lis the average magnitude;
I, is the magnitude at a given time;

n is the number of data points;

o is the weighted average gradient direction; and

., is the gradient direction at a given time.

Based on the data collected between October 7 and 12, a weighted average
direction of 6 degrees west of north and an average magnitude of 0.002 ft/ft
were calculated. This information was used to site monitoring wells HC-1, HC-2,
and HC-3 along flow paths downgradient from the areas of known PCE- and
TCE-impacted groundwater (Figure 2). Appendix A presents logs for these wells.

Based on slug tests performed by Hart Crowser, the hydraulic conductivity near
the water table at the site ranges from 8.8 x 10* to 4.8 x 102 cm/sec, with a
geometric mean of 6.5 x 10° cm/sec. An electronic version of the slug test data
is presented in Appendix E. Assuming a porosity of 0.25, the average
groundwater flow velocity is estimated to be on the order of 50 feet/year. As a
result of interaction with the surrounding soils through sorption and desorption
processes, the transport velocity of the dissolved constituents will be lower than
the average groundwater flow velocity. Cohen, Mercer, and Matthews (1993)
give a retardation factor of 14.2 for PCE, which results in a transport velocity on
the order of 4 feet/year. This is only an approximation, as the retardation factor
is site-specific and controlled by the amount of organic matter present, among
other factors.

4.7 Groundwater Sampling and Analysis for Natural Attenuation Demonstration

The U.S. Environmental Protection Agency (EPA) defines natural attenuation as
“naturally occurring processes in soil and groundwater environments that act
without human intervention to reduce the mass, toxicity, mobility, volume, or
concentration of contaminants in those media. These /n situ processes include
biodegradation, dispersion, dilution, adsorption, volatilization, and chemical or
biological stabilization or destruction of contaminants (EPA, 1997).” Based on
the tidal study, dispersion and dilution caused by variable flow directions are
fikely significant processes for natural attenuation at this site. Evidence for
biological and chemical processes were evaluated through groundwater
sampling and analysis.
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In October 1998, January 1999, and February 1999, groundwater samples were
collected from the six on-site monitoring wells. Samples were submitted to the
laboratory for the following analyses: VOCs by EPA Method 8260 with low
detection limit (i.e., 0.2 pg/L); dissolved iron; nitrate and nitrite; and sulfate. In
addition to the laboratory analyses, pH, redox potential (eH), dissolved oxygen,
temperature, and electrical conductivity were measured in the field at the time
of sampling.

Laboratory analytic data and field parameter measurements are summarized in
Table 2. The January 1999 sampling round detected high concentrations of TCE
and low concentrations of other solvents in the wells, including the upgradient
well. These data are inconsistent with previous and subsequent sampling rounds,
when significant concentrations of TCE were only detected in MW-1 and MW-2.
Immediately upon receipt of these anomalous results, another sampling round
was planned and mobilized, and results from this next round (approximately
three weeks later) were consistent with other sampling events. We subsequently
determined that the anomalous results were likely caused by previous use of the
equipment at a site with high concentrations of VOCs, followed by inadequate
decontamination of the sampling equipment (a Grundfos submersible pump).
The data from the January 1999 sampling round are presented in Table 2, but
are not considered further in this discussion.

PCE and TCE concentrations in groundwater are shown on the cross sections on
Figures 3, 4, and 5 to illustrate the extent of these chemicals in groundwater in
the site vicinity. The maximum detected concentrations (other than spurious
January 1999 data) in the monitoring wells are shown on the cross sections.
Figure 9 shows groundwater sampling locations with selected analytic data and
field measurements for the October 1998 and February 1999 sampling rounds,
along with the average groundwater flow direction. Based on these data, the
following observations were made:

»  With the exception of one low concentration of TCE, no chlorinated solvents
were detected at the upgradient well MW-3. As previously observed, MW-1
has elevated PCE and TCE concentrations, while MW-2 has elevated TCE
concentrations.

» The downgradient wells (HC-1, HC-2, and HC-3) show low concentrations of
PCE and TCE. Vinyl chloride was not detected in any well.

» Dissolved oxygen concentrations are very low throughout the entire site.
Measurements of eH were between 13 and -76 mV during the first round,
indicating reducing conditions. During the third round, eH was in the 100 to
300 mV range, values that are assumed to be the result of instrument error.
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» A decrease in nitrate and an increase in dissolved iron concentrations were

noted across the site, indicating nitrate- and iron-reducing conditions exist.
There is a decrease in sulfate concentrations in the northern and eastern
portions of the site (between MW-2 and HC-2, and between HC-1 and
HC-3), indicating sulfate-reducing conditions exist in these areas. The high
nitrate and sulfate concentrations at MW-2 are associated with the septic
system leach field.

The chemical conditions at the site (low dissolved oxygen, low eH, and iron- and

sulfate-reducing conditions) are favorable for reductive dechlorination of PCE
and TCE. These conditions, coupled with the low VOC concentrations at the
downgradient wells, indicate that the contaminants are naturally degrading and
dispersing before they migrate off the site.

5.0 CONCLUSIONS

Based on the investigations discussed above, we make the following
conclusions:

There are two chemically distinct chlorinated solvent plumes. Near MW-1, a
PCE/TCE plume is present, and near MW-2, a TCE plume is present;

Lead and arsenic concentrations in groundwater exceed MTCA Method A
groundwater cleanup levels. Concentrations are elevated at the upgradient
well, and these concentrations appear to represent background conditions.
No use or release of [ead or arsenic is known at the site;

Based on groundwater samples from deep CPT explorations, shallow
strataprobe borings, and the six monitoring wells, the lateral and vertical
extent of the solvent plumes are limited. Groundwater with detections of
VOCs does not extend to depths greater than 50 feet, and is limited to the
northern portion of the property. The plumes have not migrated off site
across South Orr Street. There is no indication of any DNAPL presence in
the subsurface, based on detected dissolved concentrations;

Soils beneath the site do not contain a significant source area of chlorinated
solvents. The concentrations detected in soil samples analyzed are below
MTCA Method A cleanup levels of 0.5 mg/kg for TCE and PCE. This
conclusion is based on results of extensive site-wide soil sampling, and
focused sampling in the two plume areas where solvents were potentially
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used or discarded in the past. Active soil cleanup or source control is not
considered necessary based on these resulits;

» Conditions are favorable for natural attenuation of the existing plumes.
Physical mixing and dispersion are high at the site, as a result of tidally
varying groundwater flow velocities and directions. Groundwater chemistry
indicates that iron- and sulfate-reducing conditions exist, which are suitable
for reductive dechlorination of chlorinated solvents; and

» Based on the MTCA Method A groundwater cleanup levels, constituents do
not exceed these cleanup levels, with the exception of PCE at MW-1 and
TCE at MW-1 and MW-2. Concentrations of PCE and TCE in the three
downgradient wells (HC-1, HC-2, and HC-3) are significantly below Method
A cleanup levels.

6.0 LIMITATIONS

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

Any questions regarding our work and this letter report, the presentation of the

information, and the interpretation of the data are welcome and should be
referred to the undersigned.

Sincerely,

HART CROWSER, INC.

CARL EINBERGER JOSEPH N. MORRICE
Senior Associate Hydrogeologist S#atf Hydrogeologist

468602\spencer{rpt).doc
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Table 1 - Summary of Soil Quality Data

Detected PCBs in
VOCs in mg/kg| TPH in mg/kg Metals in mg/kg mg/kg
Sample Diesel

Sample ID Interval Sample Date PCE Range Oil Range| Barium Cadmium Chromium Vanadium Lead |Total PCBs
Soil Standards: .

MTCA Method A (1) 0.5 200 200 . 2 100 - - 1

MTCA Method B (1) 19.6 - - 560 80 - 560 - 0.13
TPLsandy soil  unknown 5/5/1992 NA 221 NA NA NA NA NA NA " NA
TPLA unknown 6/30/1992 NA 30U (2) (2) NA NA NA NA NA NA
TPL-B unknown  6/30/1992 NA 30U (2) (2 NA NA NA NA NA NA
TPL-C unknown 6/30/1992 NA 30U (2) (2) NA NA NA NA NA NA
CB-1 3.0-50  11/12/199% 02U 10U 25U 15.6 0.92 5.91 24.9 10U NA
CB-2 3.0-50  11/12/1996 02U 10U 40.7 25.7 0.52 9.23 28.5 39.4 50U
CB-3 0-2.5 11/12/1996 02U NA NA 213 1.00 8.72 285 19.8 50U
SP-1 6.0-8.0  11/25/199 0.110 NA NA NA NA NA NA NA NA
SP-3 6.0-8.0  11/25/1996 0.190 NA NA NA NA NA NA NA NA
SP-3 10.0-12.0 11/25/1996 0.100 NA NA NA NA NA NA NA NA
SP-4 6.0-80  11/25/1996 .050 U NA NA NA NA NA NA NA NA
SP-5 6.0-80  11/25/1996 050 U NA NA NA NA NA NA NA NA
SP-6 6.0-80  11/25/1996 050 U NA NA NA NA NA NA NA NA
SP-6 Dup 60-80  11/25/1996 0.060 NA NA NA NA NA NA NA NA
SP-10 10.0-12.0 11/26/1996 .050U 20U 50U NA NA NA NA NA NA
SP-10 Dup 100-12.0 11/26/1996 .050 U 20U 50 U NA NA NA NA NA NA
SP-12 6.0-80  11/25/1996 .050 U 20U 490 NA NA NA NA NA NA
SP-13 6.0-80  11/26/1996 050 U 20U 50U NA NA NA NA NA NA
SP-14 6.0-8.0  11/26/1996 .050 U 20U 50U NA NA NA NA NA NA
B-1-S1 2.0-40 4/11/1997 .050 U NA NA NA NA NA NA NA NA
B-1-S3 6.0-825  4/11/1997 050U NA NA NA NA NA NA NA NA
B-2-51 1.5-3.0 4/11/1997 050 U NA NA NA NA NA NA NA NA
B-2-S3 40-6.0 4/11/1997 050 U NA NA NA NA NA NA NA NA
B-3-51 1.5-3.0 4/11/1997 .050 U NA NA NA NA NA NA NA NA
B-3-54 7.5-9.0 4/11/1997 050 U NA NA NA NA NA NA NA NA
B-4-51 1.5-3.0 4/11/1997 .050U NA NA NA NA NA NA NA NA
B-4-54 8.25-9.0  4/11/1997 .050U NA NA NA NA NA NA NA NA
B-5-51 1.0-3.0 4/11/1997 .050U NA NA NA NA NA NA NA NA
B-5-54 7.5-85 4/11/1997 .050 U NA NA NA NA NA NA NA NA
B-6-S1 1.5-3.0 4/11/1997 .050 U NA NA NA NA NA NA NA NA
B-6-S3 7.0-85 4/11/1997 .050 U NA NA NA NA NA NA NA NA
B-7-S1 0.0-20 4/11/1997 0.310 NA NA NA NA NA NA NA NA
B-8-51 0.0-2.0 4/11/1997 0.150 NA NA NA NA NA NA NA NA
B-9-51 0.0-2.0 4/11/1997 0.190 NA NA NA NA NA NA NA NA
B-10-51 0.0-20 4/11/1997 0310 NA NA NA NA NA NA NA NA
B10-S3 9.0-10.0  4/11/1997 050U NA NA NA NA NA NA NA NA
B-11-81 0.0-2.0 4/11/1997 0.085 NA NA NA NA NA NA NA NA
B-12-51 0.0-2.0 4/11/1997 0.190 NA NA NA NA NA NA NA NA
B-13-51 0.0-2.0 4/11/1997 0.110 NA NA NA NA NA NA NA NA
B-14-51 0.0-20 4/11/1997 0.310 NA NA NA NA NA NA NA NA
B-14-S3 7.0-8.0 4/11/1997 .050 U NA NA NA NA NA NA NA NA
B-15-S1 0.0-20 4/11/1997 0.190 NA NA NA NA NA NA NA NA
B-16-S1 0.0-20 4/11/1997 0.100 NA NA NA NA NA NA NA NA
Notes:

(1) per CLARC Il database (February 1996).

(2) Analyzed for total TPH only.

~U: Not detected above the laboratory detection limit indicated.
Dup: Field duplicate sample.

NA: Not analyzed
Exceedances of cleanup standards are shown in bold type.

468602 /spencer(tables).xls - Table 1
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MagnitUde and Direction of Hydraulic Gradient at Spencer Industries
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Groundwater Analytical Data-
Natural Attenuation Study

12TH AVENUE SOUTH

Date 10/98 | 2/99
PCE 0.3 0.4
TCE 0.7 0.4
DCE 0.5 0.2
Date 10/98 | 2/99 HC-3% Ve 02U ] 02U
PCE 62y |02y Diss. Iron| 13.6 | 11.8
TCE 0.3 0.2 U \SOUTH ROSE STREET NO3 0.010 Ul0.010 U
DCE 024y 02U NO, 0.012 | 0.052
VvC 02U | 02U S04 18 26
Diss. Iron| 9.33 0.14 /
NO3 0.070 0.020
\N02 0.10 |0.010 U Residential Eg::e ]00593 gégi
504 52 38 HGC-1 TCE 0.3 |02
Spencer ) DCE 02U [0.2 U
Aircraft /\ SOU Ve 0.2 U |02 U
e 77\/ Diss. Iron| 1.77 | 0.70
Date 10/98 | 2/99 \G R NO 0.010 U[0.020
- 3 . .
PCE 59 52 ST NO 0.010 |0.015
TCE 16 10 -1 &r Hec-2 o W
DCE 0.3 0.2 U |Spencer 4 -
vC 0.2 U | 0.2 U [Manufactuy
Diss. Iron| 0.03 |0.02 U
NO3 8 50 Date 10/98 | 2/99
NO, 0.010 U] 0.018 PCE 020 02U
S0, 7 o TCE 24 | 22
. DCE 4.4 1.6
Residential ?eptlc Ve 02U loz2u
ank Diss. Iron| 0.08 |0.02 U
NO3 40 59
NOg 0.047 | 0.034
, Spencer 160
Mw'39 Fluid Power
Date 10/98 | 2/99
PCE 02U |02 U . .
TCE 04 102U Residential
DCE 0.2 U |02 U
VC 02U 02U
Diss. Iron|0.02 U |0.02 U
NOz 46 6.3 Residential
NO, 0.028 [ 0.011
S04 35 49
& MW-3 Monitoring Well
Location and Number
(CRA, November 1996)
@D HC-1 Monitoring Well 0 80 160
Location and Number L J
(Hart Crowser, October 1998) Scale in Feet
- Average Groundwater Flow Direction
PCE, TCE, DCE, Concentration in ug/L N P
and VC 1]
Irog,sr\éOJ,, NO,, Concentration in mg/L
y Not Detected at detection limit indicated " Rowsm
J-4686-02 3/99
January 1999 anomolous sampling round data not shown. Figure 9
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APPENDIX A

FIELD PROCEDURES AND EXPLORATION LOGS

This appendix summarizes the subsurface explorations, monitoring well
installation procedures, and soil and groundwater sampling activities conducted
by Hart Crowser at the Spencer Industries property located at 8410 Dallas
Avenue South, in Seattle, Washington. Figures presenting the various
explorations conducted at this site are presented at the end of this appendix.
The following field activities are discussed in this appendix:

Soil Sampling;

Cone Penetrometer Explorations;

Monitoring Well Installation and Development; and
Groundwater Sampling.

v v.v Yy

Explorations and Their Location

Soil Sampling

Subsurface explorations performed for Hart Crowser for this project include
borings SP-1 through SP-14, borings B-1 through B-16, borings D-1 and D-2,
monitoring wells HC-1 through HC-3, and cone penetrometer probes CPT-1 and
CPT-2. The exploration logs within this appendix show our interpretation of the
drilling data. They indicate the depth where the soils change. Note that the
change may be gradual. In the field, we classified the samples taken from the
explorations according to the methods presented on Figure A-1 - Key to
Exploration Logs. This figure also provides a legend explaining the symbols and
abbreviations used in the logs.

Figures 2 and 7 show the location of explorations, located by hand taping or
pacing from existing physical features. Top of casing elevations of the monitoring
wells were surveyed by Hart Crowser on October 30, 1998, using an assumed
elevation datum of 100 feet at MW-3,

The soil sampling completed in November 1996 included fourteen Strataprobe
borings (SP-1 through SP-14) at the locations shown on Figure 2. Borings were
completed at depths of 12 to 14 feet. Based on field screening results, ten soil
samples (plus two field duplicates) were selected from nine of the borings (SP-1,
SP-3, SP-4, SP-5, SP-6, SP-10, SP-12, SP-13, and SP-14) for analysis of VOCs.

The soil sampling completed in April 1997 as part of the potential source area
assessment included sixteen borings (B-1 through B-16), from which 24 soil
samples were selected for analysis of VOCs. Six borings (B-1 through B-6) were

Hart Crowser
J-4686-02
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performed using a Strataprobe and were completed at depths of approximately
9 feet. The remaining ten (B-7 through B-16) were performed using a
rotohammer.

Soil samples were field screened using a HNU photoionization detector.
Headspace measurements were taken by half filling a 16-oz jar with soil,
covering the opening with aluminum foil and allowing to sit for at least 15
minutes. Vapor concentration was measured by piercing the foil with the tip of
the PID and recording the relative HNU concentration. These values were used
to help select soil samples for chemical analysis.

Samples were collected in 4-0z glass jars with teflon lined lids, which were
placed in a cooler with blue ice. Sample jars were filled completely and
compacted using a stainless steel spoon to minimize head space.

Selected samples were transported to Hart Crowser Chemistry Laboratory under
standard chain of custody protocol and submitted for analysis of volatile organic
compounds by EPA method 8010.

Cone Penetrometer Explorations

We used a cone penetrometer to probe the subgrade soils for this study.
Completed by Northwest Cone Exploration (NCE) on April 17, 1997, the
probes, designated CPT-1 and CPT-2, were advanced to depths of 91 and 67
feet, respectively, below the ground surface. They used a Hogentogler type
cone system (See Figure A-30).

The cone and its sleeve provide information by which we can interpret the
density and consistency of the soils. A direct correlation exists between the
point resistance of the cone and the bearing capacity in the soil. Another direct
correlation exists between the friction registered on the sleeve and the friction
characteristics of the soil. We use the penetrometer results in conjunction with
the soil classification chart developed by Robertson et al. (1990). See Figure
A-30.

Logs of cone penetrometer probes are presented on Figures A-31 and A-32.

Monitoring Well Installation and Development

Three monitoring wells (HC-1, HC-2, and HC-3) were installed on October 21,
1998 by McDonald Drilling. Well borings were advanced using a truck mounted
hollow-stem auger drill rig. A Hart Crowser geologist observed the drilling and
recorded changes in soil lithology. The wells were completed at depths of

Hart Crowser
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approximately 20 feet. The wells consist of 2-inch-diameter schedule 40 PVC
riser with 10 feet of 2-inch 20-slot screen and a 10/20 Colorado Silica sand pack.
The wells were installed with flush-mount monuments, and fitted with locking
caps. All drilling equipment was steam cleaned prior to starting each new well.

Following monitoring well installation, the wells were developed to reduce
turbidity and increase hydraulic connection with the surrounding aquifer. The
wells were developed using a Grundfoss submersible pump. Turbidity in the
discharge water was monitored. When the discharge water became clear, the
pump head was moved up and down within the well casing to create a surging
action and complete development.

Groundwater Sampling

Monitoring Wells and Borings. Groundwater samples were collected from
monitoring wells using either a Grundfoss submersible pump or a Whale
submersible pump with disposable tubing. Groundwater samples from
strataprobe and hollow-stem auger borings were collected using a peristaltic
pump with disposable tubing. Depth to groundwater was measured in each
monitoring well or boring and recorded prior to the start of purging. Using the
recorded depth-to-water measurement, the volume of water within the boring or
well casing (casing volume) was calculated. A minimum of three casing volumes
of water were purged prior to sample collection.

For the April 1997 and November 1997 sampling rounds, discharge water was
collected in a plastic sample cup to measure temperature, pH, and electrical
conductivity (EC) after each casing volume. For the November 1998, and
January and February 1999 sampling rounds a YSI Model 3560 water quality
meter with flow through cell was used to continuously monitor temperature, pH,
eH, EC, and dissolved oxygen. If the measurements were stable between the
second and third casing volumes a sample was collected. If the parameters were
not stable, purging continued until they were stable between successive half
casing volumes.

Groundwater samples were collected for laboratory testing by directly filling a
labeled sample bottle from the pump discharge line. Dissolved iron samples

were field filtered using an inline 0.45 pm filter. Immediately following sample
collection, sample containers will be placed in an ice chest containing blue ice
or ice for transport to the analytical laboratory under chain of custody control.

Cone Penetrometer Probes. The BAT system was used to collect groundwater
samples from the cone penetrometer probes. This system consists of a sealed

Hart Crowser
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glass vial which is connected to a wireline to collect the water samples at any
specified depth. Rods were pushed to the specified sampling depth and
groundwater was drawn into the BAT vial through a syringe needle via a vacuum
in the vial. This ensured that the sample was not exposed to the atmosphere,
minimizing the losses of VOCs through volatilization. Prior to collecting the
sample in the BAT vial, one BAT vial was collected to purge the sample area.

Groundwater samples were transported to the analytical laboratory under chain
of custody control. '

Hart Crowser
J-4686-02
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FLUSH

Key to Exploration Logs

Sample Description

Clessification of soils in this report is based on visual field and laboratory observations which include density/consistency,
moisture condition, grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing
unless presented herein. Visual-monual classification methods of ASTM D 2488 were used as an identification quide.

Soil descriptions consist of the following:

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

Density/Consistency

Soil density/consistency in borings is related primarily to the Standard Penetration Resistance.
Soil density/consistency in test pits is estimated based on visuai observation and is presented porenthetically on the test pit logs.

SAND or GRAVEL Benetrotion SILT or CLAY Bonstration Shogrimate
Density : ﬁre%féag?%o(cnb{) Consistency smesgf;\?/g‘}??og\‘t) ﬁ.tr'?rs‘gth
Very loose Q- 4 ’ Very soft 0- 2 <0.125
Loose 4 -10 Soft 2- 4 0.125- 0.25
Medium dense 10 - 30 Medium stiff 4- 8 0.25 - 0.5
Dense 30 - 50 Stiff 8 - 15 0.5 -1.0
Very dense >50, Very stiff 15 - 30 1.0 —-2.0
Hard >30 >2.0
Moisture Minor Gonstituents Estimated Percentage
Dry  Little perceptable moisture Not identified in description 0- 5
Damp Some perceptable moisture, probably below optimum Sligntly (clayey, silty, etc.) 5-12
Moist  Probably near optimum moisture content Clayey, si|t>-/, sandy, gravelly ’ 12 - 30
Wet Much perceptable moisture, probably above optimum Very (clayey, silty, etc.) 30 - 50
Legends Test Symbols
Sampling Test Symbols GS  Grain Size Classification
BORING SAMPLES TEST PIT SAMPLES CN  Consolidation
g Split Spoon X Grab (Jar) TUU  Triaxial Unconsolidated Undrained
Shelby Tube E Shelby Tube TCU  Trioxial Consolidated Undrained
) TCD  Triaxial Consolidated Drained
H:m Cuttings Bag Qu Unconfined Compression
I:D Core Run DS Direct Shear
X No Sample Recovery K Pérmeobilty
P Tube Pushed, Not Driven PP F;\Op(;)h%txiﬁq%qztrggqnsésgssive Strength in TSF
v 1;‘?pr;a/?g;(aimcJte Shear Strength in TSF
Groundwater Observations CBR  California Bearing Ratio
. MD Moisture Density Relationship
[— — Flush Mounted Monument AL Atterberg Limits

— Concrete Surface Seal i

L Borehole l——e—— water Content in Percent

/Mon L= e

Z ﬁ—Bentonite Chips/Grout Plastic Limit
Water Level ot Time of Drilling PID Photoionization Reoding
CA Chemical Analysis

—10/20 Sand Pack
0.020 Siot PVC Screen

“e—— Native Material

HARTCROWSER

J-4686-02 2/99
Figure A-1
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Strataprobe Borin'g Log B-1

Soil Descriptions

Depth
in Feet
- -0
6 inches of CONCRETE over (dense),
moist, dark brown, slightly silty SAND
with occasional gravel.
(Dense), moist, dark brown, non—silty to i
slightly silty, medium to fine SAND.
+35
v
ATD
(Stiff), moist, dark brown, slightly sandy
SILT.
Bottom of Strataprobe at 9.0 Feet. i
Completed 4/10/97.
+10
15

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

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

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

Sampie

| —— | [ ——]

LAB
TESTS
(PID)

- (<1)

- (<1)

HARTCROWSER

J-4686-01
Figure A-2

4/97
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Strataprobe 'Boring Log B-2

Soil Descriptions

Depth
in Feet Sample
- -1—0
6 inches of CONCRETE over (dense),
moist, dark brown, medium to fine SAND.
i S—1
15 5-2
(Stiff), moist, brown, slightly sandy i
SILT. v
ATD
i 5-3
Bottom of Strataprobe at 9.0 Feet. i
Completed 4/10/97.
-+10
-15

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

[—— 1| [—— 1 [——1

LAB
TESTS
(FID)

- (<1)

- (<1)

- (<1)

HARTCROWSER

J-4686-01 4/97
Figure A-3
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Strataprobe Boring Log B-3

Soil Descriptions

Depth
in Feet Sample
-0
6 inches of CONCRETE over (dense),
moist, dark brown, medium to fine SAND.
i S—1
T s-2
o S-3
(Stiff}, moist, brown, slightly sandy
SILT. L
S-4
)
Bottom of Stratoprobe at 9.0 Feet. ATD
Completed 4/10/97.
+10
15

1. Refer to Figure A—1 for explonation of descriptions
and symboals.

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

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

e——— e ad =

LAB
TESTS
(PID)

- (<1)

- (<1)

= (<1)

= (<1)

HARTCROWSER

J-4686-01
Figure A-4

4/97



1-% n~cod loc -

St_rataprobe Boring Log B-4

Sail Descriptions Depth
in Feet
- -0
8 inches of CONCRETE over (dense),
moist, brown, slightly silty SAND with
accasiona! gravel.
(Dense), moist, dark brown, medium to i
fine SAND.
-+5
v
ATD
(Stiff), moist, brown, slightly sandy
SILT.
Bottom of .Strataprobe at 9.0 Feet. i
Completed 4/10/97.
—+10
L15

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

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

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

LAB
TESTS
Sample (PID)
S—1 X F (<)
S-2 X F (<)
S-3 = (<t)
S—4 - - (<1)

HARTCROWSER

J-4686-01 4/97
Figure A-5
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Strataprobe Boring Log B-5

Soil Descriptions

Depth
in Feet
- -0
6 inches of CONCRETE over (dense),
moist, brown, slightly silty SAND.
(Dense), moist dark brown, medium to i
fine SAND.
. . . +5
(Stiff), moist, brown, slightly sandy
SILT.
(Dense), moist, dark brown, fine SAND. i
(Stiff), moist, brown, slightly sandy
SILT. =
(Dense), moist, dark brown, fine SAND.
LV
Bottom of Strataprobe at 9.0 Feet. ATD
Completed 4/10/97.
+10
| =
415

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

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

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

Sample

LAB
TESTS
(PID)

- (<1)

- (<1)

- (<1)

- (<1)

HARTCROWSER

J-4686-01
Figure A-6

4/97
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Strataprobe Boring Log Bf6

' LAB

Soil Descriptions Depth TESTS
in Feet Sample (PID)
-0
(Dense), moist, brown, siightly silty, fine
to medium SAND.
(Dense), moist, dark brown, medium to -
fine SAND.
S-1 F(<1)
+5
(Stiff), moist, brown, slightiy sandy to §=2 X : - (<1)
sandy SILT. L
S-3 - (<1)
(Dense), moist, dark brown, medium to |
fine SAND. L -
(Stiff), moist, brown, slightly sandy
SILT. 110-
10
S—4 ' - (<1)
(Stiff), wet, gray, slightly sandy SILT. i
Bottom of Strataprobe at 12.0 Feet. i B
Compieted 4/10/97.
415
re
AN

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

2. Soil descriptions and stratum lines are interpretive

and actual changes may be gradual. ' J-4684-01 4/97

3. Ground water level, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time, Figure A-7
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Hand-A uger Boring Log B-7

Sample PID Depth SOIL DESCRIPTIONS
. in Feet

0
. (Medium dense), damp, dark brown, medium to fine SAND.

_ Bottom of Hand-Auger at 2.0 Feet.
3 Completed 4/10/97.

Hand-Auger Boring Log B-8
Sample PI0 Depth SOIL DESCRIPTIONS

in Feet
0+

(Medium dense), damp, dark brown, medium to fine SAND.

J Bottom of Hand-Auger at 2.0 Feet.
34 Completed 4/10/97.

Hand-Auger Boring Log B-8

Sample PID Depth SOIL DESCRIPTIONS
in Feet
O
. (Medium dense), damp, dark brown, medium to fine SAND.
S-1 < I+ - .
2.
J Bottom of Hand-Auger at 2.0 Feet.
3 Completed 4/10/97.
4
5
6
74
8-
Q-
[ T ]
1. Refer to Figure A-1 for explanation of descriptions HARTCRO
and symbois. WSE?
2. Soil descriptions and stratum lines are interpretive - -
and actual changes may be gradual. J-4686-01 4/97
3. Groundwater conditions, if indicated, are at the time F[gwe A—-8

of excavation. Conditions may vary with time.



Hand-A uger Boring Log B-10

Sampie PID Depth SOIL DESCRIPTIONS

in Feet -
0

» | 1 {Medium dense), damp, dark brown, medium to fine SAND.

2

S-1

(Dense), mosit, dark brown, medium to fine SAND.
<1

1 ATD

<1 10—
1+ (Stiff), moist, dark brown—gray, slightly sandy SILT with
occasional wood debris. /

b Bottom of Hand-Auger at 1.0 Feet.
13 Completed 4/10/97.

S-3

ST < o<

Hand-Auger Boring Log B-11
Sample PID ir[\]?:petgt - SOIL DESCRIPTIONS

J 0-
X E (Medium dense), damp, brown to dark brown, medium to fine SAND.

<1 1

: 6] : .
- JZ
S-2 X <1 7_ A0
8]
1 Bottom of Hand-Auger at 9.0 Feet.
10 Completed 4/10/97.

g Refusal at 9 feet on wood debris.

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

and symbols.
2. Soil descriptions and stratum lines are interpretive - -

and actual changes may be gradual. J-4686-01 4/97
3. Groundwater conditions, if indicated, are at the time Figure A-89

of excavation. Conditions may vary with time.




- Hand-Auger Boring Log B-12

Sample PID Depth SOIL DESCRIPTIONS
- in Feet
0+
] (Medium dense), damp, dark brown, medium to fine SAND.
S-1 4 1<
2_
- Bottom of Hand-Auger at 2.0 Feet.
34 Completed 4/10/97.
44
5
8-

Hand-Auger Boring Log B-13

Sample PID Depth SOIL DESCRIPTIONS
in Feet
0
] {Medium dense), damp, dark brown, medium to fine SAND.
S-1 3 =
27 Bottom of Hand-Auger at 2.0 Feet.
3 Completed 4/10/97.
4
54
6
| 7]
I. Refer to Figure A-1 for explanation of descriptions \ ’MRTCRO .
and symbols. ' mm
2. Soil descriptions and stratum lines are interpretive - -
and actual changes may be gradual. J~4686-01 4/97
3. Groundwater conditions, if indicated, are at the time Figure A-10

of excavation. Conditions may vary with time.



Hand-Auger Boring Log B-14
Sample PID ir??—‘pet:t SOIL DESCRIPTIONS )
0
<i =

o- (Medium dense to dense), damp, dark brown, medium to fine SAND.

<1

74
5-3 <1 8 {Stiff), moist, dar brown~gray, slightly sandy SILT.
] (Dense), moist, dark brown-gray, slightly silty, fine to medium
S-4 <1 9~ SAND.

< =< <

E Bottom of Hand-Auger at 10.0 Feet.
11+ Completed 4/10/97.

Hand-Auger Boring Log B-15

Sample PID Depth SOIL DESCRIPTIONS
in Feet
0
5o X | '? (Medium dense)}, damp, dark brown, medium to fine SAND.
- < - .
2]
E Bottom of Hand-Auger at 2.0 Feet.
3 Completed 4/10/97.
4 .
54
6
N
|, Refer to Figure A-1 for explanation of descriptions mm ‘
and symbols. WSE?
2. Soil descriptions and stratum lines are interpretive -
and actual changes may be gradual. J-46866-01 4/97
3. Groundwater conditions, if indicated, are at the time Figure A-11

of excavation. Conditions may vary with time.



Hand-Auger Boring Log B-16
Sample PI0 Depth SOIL DESCRIPTIONS
in Feet ' ’
Oj (Medium denst to dense), damp to moist, dark brown, medium to
S-1 < - fine SAND.

9-l Bottom of Hand-Auger at 8.5 Feet.
Compieted 4/10/97.

Refusal at 8.5 feet on wood debris.

I. Refer to Figure A-1 for explanation of descriptions . mm
and symbois. ’ wsm

2. Soil descriptions and stratum lines are interpretive —
and actual changes may be gradual. J-4666-01 4/9-7
3. Groundwater conditions, if indicated, are at the time Figure A~12

of excavation. Conditions may vary with time.



Boring Log and Construction Data for

Monitoring Well HC—1

.

Geologic Log

_CE
al Sample
S
0 -
(Loose), moist, brown, gravelly SAND.
(FILL)
Very loose, damp to moist, dark brown, fine
SAND with silt and slightly silty sand
lenses.
7 S-I
5
I S-2
10—
Very soft, wet, dark gray SILT with small
roots and wood fragments.
_ 5-3
15—
i Loose, wet, gray to black, medium SAND.
I S-4
20 .
Bottom of Boring at 20.0 Feet.
Completed 10/21/98.
25—

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

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

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

><]

><]

><]

><]

PID

<{

<l

<1

<1

Monitoring
Well Design

Casing Stickup in Feet. -0.2
Top of Casing in Feet: 99.78

T T i
DRI
! L

AN\

BN
N

B BRTEVE
|
s
HARTCROWSER

J-4686-02 10/98
Figure A-13



Boring Log and Construction Data for

Monitoring Well HC-2

Geologic Log

co
sl Sample
[\1]
ac
0 .
Brown, damp, gravelly SAND. (FILL)
Very loose, damp, dark brown, fine SAND
with silty sand lenses.
7 S
5
] R -
Soft, moist to wet, brown-with rusty
mottling, slightly sandy SILT wtih small
10— roots.
) Loose, wet, gr—ay,fﬁe?ANE_wimamy_ 5-3
silty layers.
15—
I S-4
Bottom of Boring at 19.0 Feet,
20— Completed 10/21/98.
25

1. Refer to Figure 1 for explanation of descriptions
and symbols,

2, Soll descriptions and stratum tines are interpretive
and actual changes may be gradual.

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

>

><]

><]

><]

PID

<t

T <l

<l

<{

Monitoring
Well Design

Casing Stickup in Feet; 0.2
Top of Casing in Feet: 100.21

RN
NN

...... v
L o jora0res.
| .4
| T
HARTCROWSER

J—-4686-02 10/98
Figure A-14



Boring Log and Construction Data for
Monitoring Well HC-3

Geologic Log monitDorirjg
ell Design
Casing Stickup in Feet: -0.2
Top of Casing in Feet: 98.35

o
2l Sample N PID
ac
0 ASPHALT. ] [ ] - i ]
- Gravelly FILL. - 3 i
Very loose, damp, dark brown, fine SAND.
5 — é o4 —
} Very loose, damp, dark brown, slightly sitty, i }
fine SAND. | _
_ - v N
- | 0/30/98.
10 WOO0D :
i Very loose, wet, gray to black, fine to i ]
medium SAND. L A
~ S- X 3 <l B ]
15— - —
] 5-2 X 8 < i ]
Bottom of Boring at 19.0 Feet. i l
20— Completed 10/21/98. | _
25 - -
[ 7]
1. Refer to Figure 1 for explanation of descriptions
and symbols. ’MRTC
2. Soil descriptions and stratum lines are interpretive - mmm
and actual changes may be gradual. J-4B686-02 '0/98

3. Ground water level, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time. Figure A=15



3oring Location:

HINRLEOROWSER

l Boring_SP-1 __ pate “llbmb Sheet _{_ of _I
Job __SPENCER INDVSTRIES Job No._ 4686
- Logged By _JAISWAL Weather
Drilled By ___HOLT
}/-"I - _ Drill Type/Method _2" STEaTArepome - LTD Access R16
-levation: Datum: Sampling Method __{* Ss
bs. Well Install. Bottom of Boring 14" ATD Water Level Depth ____ Kd
SIZE (%) | | DEPTH [SAMPLE|wZ |5 8|DESCRIPTION; Den.. moist.. color, |REMARKS; Drill action, | SUMMARY
G| S|F ) — ay¥ © Siminor, MAJOR CONSTITUENT. drit and sample proced— LOG
AL oL g; 3 38 "5.2|NON-SOIL SUBSTANCES:  Odor, ures, water conditions,
Mas. | Range Limits a. o|From| To R § ny &‘3& stoining, sheen, scrap, slag, etc. }heave,...etc... (Water & Date)
O P
‘] R -
-2 4
A 4+
dom|NA| L | ‘; -+
9p955-10 4 . M dense, Aamp, ved lvown
0 l Shght g«(+7 s!wo (.M& T
4 ‘;L Not —+
qw A MF‘C Aot 1
5 D ' -
I 6 Dense damrjw«d— bfowm,mm ]Hy _:__
- 130 |30(NA| b | B ans' No 1
% ! 1
; | 1
M A 10 ! -4
- NA D | 12 Il
10|30 X L S':“‘(E &ccw Al m’u T
0 ) -? wet. Witk ocans T
ok Wood Adam T
3 -
. % splt saale . SS and 1
bok v ;go notatin 1
5 Ya\tjufavcd v 1
6 1
7 .
e
8 AN
HARTCROWSER
° J-4686-02 4/99
0 Figure A-16




| 3oring Location:

HARMOROVSELR

Boring . 2P-2 ___ Date "!151" Sheet | of _|{
Job _SPENCER INDUSTRIES, Job No. 4686

Logged By _JAlCWAL,

Weather Cloudy 40s
Drilled By _HOLT /

o Drill Type/Method 2" STEATAPesmE - |Th ACCES Db
—levation: Datum: Sampling Method _!"' 85
Jbs. Well Install. Bottom of Boring ___4_1 ! __ ATD Water Level Depth )
SIZE (%) | | DEPTH |SAMPLE|w? |5 &|oEScRIPTION; Den., moist., color, |REMARKS; Orill action, | SUMMARY
S| S|F o — 0. % |'S SIminor, MAJOR CONSTITUENT. drill and sample proced— LOG
Att oL LIz 38 ©.2INON-SOIL SUBSTANCES: Odor, ures, water conditions,
Max. | Ronge | (e Q- ©]From| To ’% 5lng éé’ staining, sheen, scrap, slag, etc. |heave,..etc... (Water & Date)
0 4
1 —+
T 2 7 Med Aense, AMMP,M‘C bvown 4
. Sans N v T
) 4 / Jmok 0 odo SP2-%-2-4 1
N\ Dewse, morst bvown/si\’iyswb T
7 "‘4 / No odor . ’ 1
fz 4 14 T ] - SP2-5-4-, T
T \[ - G ,Aema) Mma, S(Ufy SAND _—_
) / J [
, glo|b . SP2-S-4-8 -+
9 -
ﬂ 10 |42 D o by 4
onse, Aamp [T, ovown ¢A _10-
) stjML, ailly Shwp. No aday .| ST2- 5710712 T
Do, Mot avey browin, mod T
9( | s e 00{5}"7’ MNPy -l |
) -
6 -4
7
| 1
8 AN
9 HARTCROWSER
J-4686-02 4/99
0 Figure A-17




Boring Location:
Boring 9P-3  pate _"|25]26 Sheet _1 of _L
Job __SPENCER INDUSTRIES Job No._4686
- Logged By _JaiswaL IFein€e  Weather Clandy 40s
Drilled By _HOLT - /
S Drill Type/Method _¢" STeamapeose - LD ACCES Q6
levation: Datum: Sampling Method SPUT SPooN 1"
Jbs. Well Install. Bottom of Boring _12'  ATD Water Level Depth ____Hd
SIZE (%) 5 | DEPTH [SAMPLE |2 |8 &|oescRIPTION: Den., moist., color, | REMARKS; Drill action, | SUMMARY
N S F Q - D_L$‘ S S|minor, MAJOR CONSTITUENT. drill and sample proced-— LOG
LIS Q| B |23 |=-2[NON-SOIL SUBSTANCES: Odor, [ures, water conditions,
Mox. fRange | |1t |- ©|From | To | > z§ By ch_;noé staining, sheen, scrap, slag, etc. |[heave,...etc... (Water & Date)
O J .
1 JE
Med : T
Dense dMP, Aavl. brown Sanp | | Coarse Jram -
sl | 214 | No sdor, +
1.4 +
5 —_—
McAdense, damp Ak brown ]| Finer gramned -+
955 D L 9 S(@Ml\/ itk gAMD. No odor \ﬁ 4
705|412 |14 _ "WV‘(NC, , Aadcovpwn, 11 (pavse ﬁmfn -
/ SAND (ka @ -4 n;\’r(nwd).”l’ 1
0AoY. —+4
9 —_
¥ 0-— L, m+ bown SAND !
v A .
M52 P [ | po 0se, B 31 Il
' : No odyr.
1 —q ! £
— — PR BofToN OF HOLE -+
3 O
NB|: PLD kaqvowM +
. \, i 4 —+
veqding WeS 114 vids 1
N .
S 1
6 -1
7
re
8 [T
9 J-4686-02 4/99
5 Figure A-18




- Boring Location:

L

EIATI@CROVVSER

BorlngS_PA__ Date "l25|“‘=' Sheet 1 of
Job __SPEMcER  NDUSTRA Job No._4686

Logged By JatswaL Weather cfow\q 46<

Drilled By _HOLT -

. . ) Drill Type/Method _2" gresTAPeose - | ACCEes RiG
-levation: Datum: Sampling Method _I' SS
Ubs. Well Install. Bottom of Boring 12’ ATD Water Level Depth )
| 1SIZE (%) ol DEPTH |[SAMPLE EE é § DESCRIPTION; Den., maist., color, | REMARKS; Orill action, SUMMARY
e S F ) ay¥ © Siminor, MAJOR CONSTITUENT. drill and sample proced— LOG
Atl oL 2 B 38 *q'j.g NON-SOIL SUBSTANCES: Odor, |ures, water conditions,
Max. | Range Limils a o{From| To '% zg ny é&) staining, sheen, scrap, slag, etc. |heave,..etc... (Water & Date)
0 £
1 1
ns|<iew | g J Med dawse, dap, ek bronin T
l ’ NA SAND (Cw\v se mm 0 sdov, +
p Jran) SP4-5~ -4 1
4
5 4
6 4
. v_/ 1
FPaslez )l 6 | g 1
L 53 SP4-S-5-8 i
2 8 —_—
9 A
Y- \1 GL/ Dense, moH|wit davk %\/bwn —+
"o SAND (MM Contse smm Np T
MR 0 5‘\ | bor SP4-5-1o-1. T
¥ to 4
Dl e moteA = 8-10" o{ 4
3 fave whea Pmcm \j (a,)w':ﬂ .
NA- Not uw:g T
¢ sl fo colled T
\ ]
5 D &O\W\Pc |
6 1
7
re
8 AN
HARTCROWSER
9 - J-4686-02 4/99
Figure A-19
| 0




Boring Location:

Borm% Sp-5 Date “fzs(qr,

Job _SPfeNceR INDUSTRIEE

Logged By _JAISWAL
Drilled By _HoLr -
Drill Type/Method

Sheet ' ‘
Job No. déae

Weather

2" PROBE - LTD ACCESS R\6

llevation: ~__Datum: Sampling Method __L* S5
Ubs. Well Install. Bottom of Boring _14' ___ ATD Water Level Depth fio
SIZE (%) 5 DEPTH |[SAMPLE '-_'-,'Z': § § DESCRIPTION; Den., moist., color, | REMARKS; Orill action, SUMMARY
1S F @ ay © S{minor, MAJOR CONSTITUENT. drilt and sample proced— LOG
N LSS § é’ Z 8 [@-2|NON-SOIL SUBSTANCES: Odor,  [ures, water conditions, (Water & Date)
Max. Range limilé a ojFrom! To Rl = U)l&J L staining, sheen, scrap, slag, etc. |heave,...etc... ater ate
0 1
1 1
72T bense, danep, daric. oronan, mad T
@rmnm ab . No Mof T
7A5|1<2|NAL 2|4 3 ) e
P5-5-2-4 1
4= _ o+
5 4
& Med douse moust, brown dm‘ ___
/S(H\f Skklb No "odov 1
Fo|20 - T s SPS-S-6-6 T
- sl |8 |6 |8 e T Mok moik darc bown, T
T ik sap. No odov 1
9 £
0 41
1 Med dense, moliJerd', danloom) 1
AL (Pl |12 wek SAND. Nb oder . SPs-s-10- ]
¥2 —+
3 -4
4 4
5 P
6 —
7
re
8 AN
- HARTCROWSER
9 J-4686-02 4/99
Figure A-20
0




Boring Location:
) Boring SP-6b pate “|25W= Sheet _ 4 of
Job ;ﬂ’\:t\lcez INDUSTRIES Job No._ 4686
D Logged By JAISWAL Weather (loudy 40s
Drilled By _HOI ™ - _ - . /
Clevation: Drill Type/Method _2" STRaTaPeoRe - LT ACCESS RIG
evation: Datum: Sampli " 35
pling Method
Obs. Well Instali. Bottom of Boring _14"  ATD water Level Depth fof
SIZE (%) | | DEPTH [SAMPLE|wZ |:E 8|0ESCRIPTION: Den., moist., color, | REMARKS; Drill action, | SUMMARY
GISI|F ) — oy © S|minor, MAJOR CONSTITUENT. drill and sample proced- LOG
AtL oL g: 3 38 © g NON—-SOIL SUBSTANCES: Odor, ures, water conditions,
Max. | Range lmils |&- © From| To Ra § i &%&J staining, sheen, scrap, slag, etc. [heave,...etc... (Water & Date)
0 4
1 -+
— ,2/ £
No sample re , T
w4 Samp wovereh 1
/; —-
5 J
} Med domsc [Aonse, ML?,MVKWM T
L. 6- SAND' . No g £
N T Mchmsc dantp vown YA Pl-C -/ . 1
, ,A o o . J/ Silly SAND . \lm P6-5-6-9 B
( i J , Ao, bvown M SAND, T
I No adov. T
9 1
10 -1
90 |5 |na ! Dense ﬂ\aMP brown s\dld'! s\‘7 SP(D -0l T
) SAND (! Svmw) NS lde T
3 —_—
4 1
5 4
6 -4
+
‘ 7
: 8 Y
9 HARTCROWSER
J-4686-02 4/99
0 Figure A-21




j
Poring Location:

Date ”'25'“" Sheet [ of ’

Boring _2P-
| Job __SVENCERZ TNOUSTRIES Job No._4686
> Logged By _JAISWAL, Weather _Cloudy 40s
Drilled By _HOLY - ~ /
- tion: _ Drill Type/Method _Z" STearaPeoge - LTD ACCESE RIG
ix_evo ion: Datum: Sampling Method __1" S5
Dbs. Well Install. Bottom of Boring __14! ___ ATD Water Level Depth ____ Hd
SIZE (%) 1w | DEPTH |SAMPLE|w2 |:§ 8|0ESCRIPTION: Den., moist., color, | REMARKS; Dril action, | SUMMARY
G S F ) — ay 2 S|minor, MAJOR CONSTITUENT. drill and sample proced— LOG
AL|2S 2 2 23 | 2-2|NON-SOIL SUBSTANCES: Odor, |ures, water conditions, Wot
Max. | Ronge limis |- © From| To Rl IR K7 P D 2| staining, sheen, scrap, siag, etc. |heave,..etc... (Water & Date)
O 4
‘] —
z Loose., dvy-damp med \lc 1
95(8 |Na| 2 | 4 [T 5k ‘sano. & odov 3v T
/\ SPF-s- 2-4 1
,_4_ \..I [
5 -
: \/ 1
- / T
, = NAT b ?) \ No sample viecoverid -
Y \ Pleotolom T s(l I T
8 s(l’r\/ Stu7 ANb Svow T
9 i
D(*.m., l\Ams’r biown il T
01202 | 10 " s mﬁmﬁm.m SPF-5-10-12 1
No +
DUU(/ Mou\’ mk b‘(OWVt WA 4
/4118w \TWWL sAno No oder 1
SPE-s-12- 1
F5l25L b denrt Mﬂ‘bf buwn 7 I‘t T
S‘H‘l MO 05{0\’ 1
5 —
. | hegwve WEHA b T
OUV‘.“W,WL\LIA 16&3“&“&%4 1
7 CM—){V\. hd \
) 8 AN
HARTCROWSER
° J-4686-02 4/99
i 0 Figure A-22




' Boring Location:

N

Boring OP-&  Date _It 25,"‘6 Sheet ! of 1

Job _SPENCER. INDUSTRIES Job No. 4684
Logged By JAISNAL Weather C!aua\q rouin A0

Drilled By _Howur -
I’ . Drill Type/Method J' PROBE - LD AcCcees 216
Clevation: Datum: Sampling Method _ 1" &S
bs. Well Install. Bottom of Bormg_M__ATD Water Level Depth ____ Bd
| SIZE (%) 5| DEPTH |[SAMPLE|& |.S B|oeSCRIPTION; Den., moist., color, | REMARKS; Drill action, SUMMARY
SIS TF ] & % | S|minor, MAJOR CONSTITUENT. drill and sample proced— LOG
At oL iz 58 ©-2INON-SOIL SUBSTANCES:  Odor, ures, water conditions,
Max. | Ronge | {imiis Q- ©|From | To Ez § N &%&, staining, sheen, scrap, slog, etc. |heave,...etc... (Water & Date)
O J
‘I —_
T\ T
up 9 < Med Aense  daxl brown, e
a2 |f 4 Med SAD. Nb odor T
4 SP% ’S' 2—4 P .
) 4
" 190 1o Dense, moish, A bremun gy, sl 1
- ¢ 6 8 Silhy SAMD, 0’“71 J 7 1
65 |35 Denge Mot ovtmmreA, é:l#y SAND 1
SP8’5‘6~8 -
Denee, Mou‘- kaﬂ 5‘“7 u
saud, No ‘odor 0‘7 1
= Thn laas of vedloown 5&7 T
| LN 1
\Daw-c Mm’r dark g J +
3 s\\(sk{—k[ sitk SAND Nd oder . -+
4
4= 4
5 O
6 —_
7
e
8 AN
/
- HARTCROWSER
9 J-4686-02 4/99
Figure A-23
0




|
)

| Flevation:

}Boring Location:

Datum:

bbs. Well Install.

IHARTOROWSER
Boring_SLQ__ Date 11264
Job _SPENCER. INDYSTBRIES
Logged By _ASWAL Weather

Sheet __| [

of
Job No.__4686

thmd\;/ 40s

Drilled By _HoLT

Drill Type/Method LI D AccEss Bie [2" Prome

Sampling Method _I!" SPLIT5Poon

Bottom of Boring __Y' _ ATD Water

Level Depth ___ Kd

10

12

s Sy # N | org-s

sAand. N

ITINIISTRIE

SIZE (%) |« DEPTH |SAMPLE 5§ .§§DESCR1PT|ON; Den., moist., color, | REMARKS; Drill action, SUMMARY
IG S| F @ & % [© Siminor, MAJOR CONSTITUENT. drill and sample proced— LOG
J ALI2S § £ | 23 | 22|NON-SOIL SUBSTANCES:  Odor, fures, water conditions, (Water & Dat
0x. | Range Limilé a o{From| To Ral =R VIR R R staining, sheen, scrap, slag, etc. |[heave,...etc... ater a e)
0 STALT 10:55 €
1 4
27 T
¢ 1 |4 " Q(’;Vv to Ev(oy ‘?j _ 1
. Assume ¢. 1
Med —M‘c,dmp,alayk vowia SP9-5-4-¢, -+
| B4 |6 wed sAND. No plov. 1
| ‘ ’\j ] / SAME T
| p 6 |8 %J\ Dense, most aua sh.w\/ 1
| — ) J 1) - L -
Mg soudy ST Y oF9-S6-3 L
9 1

- 102

HARTCROWSER

J-4686-02 4/99
Figure A-24




‘Boring Location: [VRITCROMSER

| Boring SP-10 __ pate "lzb,l‘”° Sheet ' of _
| . Job S‘PENCEL'INOOQF?JELS Job No. 4686
N - Logged By ~IAtSWAL Weather

Drilled By _HotT
' Drill Type/Method _LTD ACLESS e IL" PeoBe

2vation: Datum: Sampling Method __' S5
)bs. Well Instail. Bottom of Boring 4’ ATD Water Level Depth B}
SIZE (%) |+ | DEPTH [SAMPLE|w% |5 8|oESCRIPTION: Den.. moist.. color, |REMARKS: Drill action, | SUMMARY
CISI|F o @ ¥ | S S| minor, MAJOR CONSTITUENT. drill and sample proced— LOG
ALI2S & | B | 28 |=-2|NON-SOIL SUBSTANCES: Odor, |ures, water conditions,
Max. | Ronge limits | & © From| To 2; § nig E& stoining, sheen, scrap, slag, etc. |[heave,...etc... (Water & Date)
O —_
1 —_—
2 HeAd Aoy - s Mﬂh* silk 1
Y. M 1
% ) 4 /SAuD LA Y% SV\O-S'Z'A]
+0(30 1
5|49, ,/?¢ Med densc Aoy, v 1
WA Skklb Np odev 1
5 —_
- —+

g Mer(wa most dawle b«au;{v\gpo S 1
) 7 MeA SAND he v.stdllfSPI0- - &- i
l< atl“y No odaw jl |

9 41
10 4
- Dewr o dale W , T
5 1 —— VUM M9, SP10-S-10-12, L
5221 B 110 |12 T i Y No olor 012
2~ allravom , T
3 Vsl M‘A}Wﬁ (T, No 1
4 ‘ 1
5 1
6 £
7
N m
. 8 AN
T2 HARTCROWSER
9 ' J-4686-02 4/99
0 Figure A-25




3oring Location: '
Boring _SP-M  Date _MJ2&]a6 Sheet 1 of !
Job _SPENCER. INDUsTeIES] Job No. 468(
N Logged By ~JASwWIAL Weather Soudy 40s
) Drilled By _HOLT /
| Flevation: _ Drill Type/Method LD ACCESS Rie [0 PRORE
“levation: Datum: Sampling Method _I" S
bs. Well Install. Bottom of Boring 14’ ATD Water Level Depth g
SIZE (%) 5.1 DEPTH [SAMPLE w8 § DESCRIPTION;  Den., moist., color, { REMARKS; Drill action, SUMMARY
Gl SI|F o — @ ¥ [ S|minor, MAJOR CONSTITUENT. drill and sample proced— LOG
' AL oL L <§(8 s “%’ NON-SOIL SUBSTANCES: Odor, ures, water conditions,
Max. | Range Limils & © From| To ‘_% ZS i é&) staining, sheen, scrap, slag, etc. [heave,...etc... (Water & Date)
0 Craer W25 —4 PR ]
1 —_—
) MA dewse AAM}? , Al vow T
APl 2 |4 wed, SAND wfoceasional | SPIN-5-24 T
' 4\ \qvawd. NO odov . e
)
5 —
| : ]
sz [ @b |8 i f QPI-S-6-8
/g | 1
9 PR
O —_
Cxeept W ~S-1p-12 T
basl/a| @ | 10| 12 T SPN-S-10-2 ]
3 FIN\SH 12: 05 i
4 1
5 —]
6 3 R .
7
e
8 AN
HARTCROWSER
9 J-4686-02 4/99.
0 : Figure A-26




| Boring Location:

)

A TIEOROVVSEIR

Boring _SP-12__ Date u!u,!qg Sheet _\___ of _t
Job _SPENCEZ. \NDUSTRIES Job No. 4686

Logged By IAISWAL
Drilled By _HOLT
Drill Type/Method _LTD Atcks R16 W[ 2" PeoBe

Weather C!ouo\y A0s

evation: Datum: Sampling Method 17 35S
Obs. Well Install. . . Bottom of Boring _LA,____ ATD Water Level Depth ______Hd
[ SIZE (%) 5.| DEPTH |SAMPLE & |.S 8|DESCRIPTION; Den., moist., color, [REMARKS; Drill action, | SUMMARY
G|S|F ® — as © g|minor, MAJOR CONSTITUENT. drill and sample proced— LOG
AL12S & | B |23 |2-2|NON-SOIL SUBSTANCES: Odor, |ures, water conditions,
IMGX. Range Lmits |- © From| To | > é (I | & @ staining, sheen, scrap, slag, etc. |heave,...etc... (Water & Date)
I 0 1
1 —
I\ Lo, T
05t Aty -Ramp, bvewn v 4
NAL 214 St\ﬁb\Hj s‘ly SAND. Noode| °P2-5-2-4 L
| \‘/ No ve.covcw/ -+
/ biown meA SAND. T
| \'z Notke - Avilley was able T
PUsh casn \Mu.ol."_ byoc. g 1
\ ¢ 8 lo * \Sa,VV\( s 6 6 WH'&VVLLI S 12 S ? 'O 1
Mo 1 D&m ot [llsl \jbey Sowly —+
| 0|1 91T No okor T
No rccovc7 1
Lopse, wik, Qtu’ T
- —\ - 4
2|14 h snh( smm SPL-SA- T
| ° T
6 4
/ Ng- No Zecoveey on - N
8 FlzeT ATTEMPT AT ﬂ
BOUNG S0 RELOCATED
9 - 3 AWAY . HARTCROWSER
J-4686-02 4/99
0 Figure A-27




3oring Location:

[nARTCROMETER

gl Boring _SP-13  pate _M|z6]96 Sheet __ ! of _!
- 5$p-3 Job _SPENCER TNDUSTRIES Job No._ 4666
N ¢ Logged By JASIAL Weather Stnay 405
Drilled By _HOuT™- ° /
- o Drill Type/Method __2" PROBE - LTD ACLESS RiG
.evation: Datum: Sampling Method __['' &%
dbs. Well Install. Bottom of Boring 4’ ATD Water Level Depth _____Nd
SIZE (%) 5.| DEPTH |SAMPLE L_*,JE §§DESCR|PT|ON; Den., moist., color, | REMARKS; Orill action, SUMMARY
51 S| F @ — &% | © S|minor, MAJOR CONSTITUENT. drill and sample proced— LOG
Att oL v =z 38 ﬁ.g NON—-SOIL SUBSTANCES: Odor, ures, water conditions,
Max. | Ronge limils & © From| To S é ny &C)&) staining, sheen, scrap, slag, etc. |heave,...etc... (Water & Date)
0 4
1 €
Iy 1
_ \/ T
25149 ﬁ 2 4 3 Med A&Mc,t)law?, bvown, med -
' \ 0 . No odov. +
5 4
.;_,-6- P
™~ / ' 1
ngla|p| b | 8 - -1 T
8 1
9 _
‘110 -
65 35 P 10 {2, = Devxg(_ 'N\ols" bvowdgw,&{ —
/ 51“’\, SAND No o +
{2 —+
3 4
4 1
5 —
6 J
7
~ | 1)
8 as
o HARTCROWSER
J-4686-02 4/99
0 Figure A-28




[ Boring Location:
~ Boringﬁ;ﬁ; Date _M2&]ab Sheet ' of __{
Job __SPENCER. INDUSTRIES Job No. 4686
\ Logged By _~AISWAL\L Weather _DYizzle, 5H0g
Drilled By __HoLr
: Drill Type/Method __LTH AccEss Rie - 2" PROBE
.evation: Datum: Sampling Method __1" /55
bs. Well Install. Bottom of Boring 14" ATD Water Level Depth K
| SIZE (%) 5 | DEPTH |SAMPLE|w& |5 &|0ESCRIPTION; Den., moist.. color, [REMARKS; Orill action, | SUMMARY
> S F b oy © S|minor, MAJOR CONSTITUENT. drill and sample proced— LOG
MLI2S & | B | 28 |2-2|NON-SOIL SUBSTANCES: Odor, |ures, water conditions, S
Max. | Range Limits a oiFrom! To '% § B §§ stoining, sheen, scrap, slag, etc. |heave,..etc... (Water & Dote)
O J
¢ 1 1
I v £ “8] k 1
oo YLy L4 Y] s “ T
NA y P AZw 1
L4 Aowse, Adwrp, ik doum
slightt SiLT, T
N gy s 1
5 —
~ ‘DSF\H o okl | 1
lahity SP1A-< - f-
A % Ue, MO Qi 3 4 8 +
10|90 |NA| 6 ; AL R RN 1
SAue T
NA| B | 1o / SP4-5-8-10 L
Md douse, Aauur, Aaske bvo*r‘t 1
S4 0 .
nwed, SAND, N Ddﬂ‘ SPM"’S"O"Z 4
Wsicz| |10 iz i -+
X No pidence 0} 6N .. 1
90 Aw\w/ ~ i
4 4
14116 +
- 16\ —+
4
! 7
- rm
’ g AN
' HARTCROWSER
9 J-4686-02 4/99
] Figure A-29
0




Electric (Piezocone) Cone Penetrometer
Schematic of Electric Piezocone (Typical)

Triaxial Geophones
or Accelerometer ~

Vg & V)

; /— Inclinometer (, & Iy)

__——— Thermistor (T)

Friction Sleeve (F)
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Log of Piezocone Probe CPT-1
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Log of Piezocone Probe CPT-2

Corrected Cone Tip Resistance Corrected SPT-N Value (Estimated) Friction Ratio Pore Pressure Conc;iuctivity Interpretation
Qy in tsf N, (60) in bpf Ry in % Uin tsf kin uSim Summary
0 200 400 0 50 100 0 5 10 -1 0 1 2 0.E+00 2.ELrO5 4,E4+05
1 1
0 oo T Drllle(l:l [ T T DillledOut T 7T T T TDitedOut T T 7 T Drilled Out o L Dnllecli Out T T T Diffed Out 0
5 - ; 5
’ i 110
| A4
20 ’, =20
i >
" <
5 5 .{ 5 5 3 5
30 § +30
- - - - - 5 - £
= 2
N N B . N N =3
{\ g g
i i i i i i s
40 ‘ T40
- é - { | | { | ( B |
50 - ) _ +50
i i ‘ i cpr-2-2Ml [
5 | i cprr2-3ll |
601 a T 60
B 5 .g 'g B
- Q.
i - =4 I
L 5 = 3 - Bottom of Probe at 67.2 Feet. 5
Completed 4/17/97.
70 : =70
e Clean (o silty SAND with gravel
mm—Clean o siity SAND rw
crt-2-1 Groundwater Sample ‘ | T}
W Groundwater Sample Silty SAND to sandy SILT HARTCROVVSER
E— Si|ty CLAY J ’
coreB8601\CPT-2 -4686-01 4/99
]

CLAY Figure A-32

!





