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APPENDIX 3B
GEOLOGY INTERPRETATION

The purpose of this appendix is to provide supplemental information on and interpretation of Area of
Investigation (AOIl) geology. This appendix is intended to complement Section 3.2.4 (Geology) of the
remedial investigation (RI), focusing on geologic conditions that may influence the distribution, fate, and
transport of contaminants. Section 1.0 of this appendix presents additional site-specific geology
information and interpretation, including isopach and structure contour maps of geologic units, and a
detailed description of geologic unit characteristics, as well as an expanded discussion of regional geologic
setting. Section 2.0 provides detail on fill history and shoreline changes. Section 3.0 describes geologic
controls on fate and transport, and Section 4.0 expands on key geologic characteristics of the sediment
area. It should be noted that this appendix is not a comprehensive presentation of all AOI geologic
information—much of the AOI geologic information is provided in Section 3.2.4 of the RI. But rather, this
appendix is intended to provide complementary information and detailed interpretation not presented in
the main body of the Rl report.

1.0 SUPPLEMENTAL GEOLOGIC INTERPRETATION

1.1. Site Specific Geology

Geologic data for the AOI are summarized in Section 3.2.4.

Isopach thickness and/or structure contour maps for five of the six geologic units in the AOI are presented
on Figures 3B-1 through 3B-5 (the remaining Qvrl! unit is sparsely distributed and was not mapped). These
figures integrate surface and subsurface investigation data for locations within the AOI and surrounding
area. Because of additional data collection and refinement of the conceptual site model (CSM), there are
significant differences between the initial United States Geological Survey (USGS) interpretation of the
geology at Gas Works Park (i.e., pre-2010 drilling effort) and the current interpretation (Attachment 3B-1).

An overview of geologic units is given in Section 3.2.4.1. Details of each geologic unit, including defining
characteristics, soil type, color, content, and vertical and lateral extent, are described in Table 3B-1.

As mentioned in Section 3.2.4, Figure 3-7 shows the alignment of four generalized cross-sections A-A’
through D-D’ (Figures 3B-9 through 3B-12; the same as Figures 3-8 to 3-11) that depict the vertical and
lateral extent of the geologic units in cross sectional view. These cross sections are discussed below.

1.2. Regional Geologic Setting

As described in Section 3.1.3 (Regional Geologic Setting), the Wallingford Hill drumlin is a dominant
geological feature in the AOI and bisects Gas Works Park along a northwest-southeast axis. The
approximate shape of the drumlin apparently predated the Vashon glaciation as the eastern and western
flanks of the pre-Fraser drumlin ridge are locally overlain with a thin and discontinuous veneer of very dense
glacial outwash, interpreted to be Vashon advance outwash. Much of this advance outwash may have been
deposited when the low areas of Lake Union were part of a subglacial meltwater channel.

1 Qvrl = Vashon recessional glaciolacustrine unit
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Advance outwash deposits and the till units are both locally overlain by a discontinuous veneer of
recessional glacial outwash and other younger soil units. Where recessional outwash lies above advance
outwash, the contact between them is indicated by a significant and abrupt contrast in soil density.
Recessional outwash deposits appear to extend from the lake into the upland. They thin and terminate on
the upland, generally within several feet of lake level elevations where they were presumably removed by
erosion at the predevelopment lake shoreline or were removed from the upland by excavation or grading,.

Recent lacustrine deposits (QI) locally occur both above and below some fill deposits that were placed in
the lake. This deposit has accumulated since the retreat of the last glacier, and deeper offshore borings
suggest that recent lacustrine deposits are at least tens of feet thick in the center of the lake.

2.0 FILL HISTORY AND SHORELINE CHANGES

Fill history and shoreline changes are summarized in Section 3.2.4.2 (Key Upland Geologic Characteristics).
This section provides more detailed discussion of fill history and shoreline changes. The fill history in the
upland portion of the AOI (upland) and adjacent lake shore zone is complex but can be understood by
reviewing historical documentation, historical aerial photographs, and topographic maps. The three general
“eras” of fill from oldest (bottom) to most recent (top) are as follows (see Table 3B-1 for more detail):

m Fill placed during the industrial use of the upland (1900s to 1960s) (aka, the “Gas Works Deposit”) is
thicker, deeper, and more widespread than that placed during other “eras.” This deposit includes
cinders, brick, wood, concrete, raw materials such as coal, and products and byproducts from the
manufactured gas plant (MGP), tar refinery and other historical sources. In general, this early industrial
fill is present throughout the former MGP footprint and western area of the upland, and because it is
the oldest fill, the elevation contours of the bottom of the fill unit on Figure 3B-1 generally represent
the contact between this era of fill and underlying native soil in the eastern part of the upland.

m Fill placed during park development (1970s) is of variable thickness. This era of fill includes a
substantial amount of imported material, such as soil stockpiled in the Kite Hill area (at the time,
referred to as the Great Mound), locally mixed with fill from the industrial era (Gas Works Deposit). This
fill deposit was the result of extensive regrading during MGP demolition and park development, as
illustrated in the cut-and-fill figure (Figure 3B-6). Besides forming the thickest accumulation of fill at
Kite Hill, this fill is present in substantial thicknesses along the berms south of the trail and south of
the Cracking Towers (Figure 3B-6).

m Fill placed as soil caps (in 20041, 2005, 2012, and 2014) is generally less than 24 inches thick2. This
fill was placed in the well-delineated areas depicted on Figure 3B-7 and is separated from underlying
soil by a geotextile marker layer. This fill layer functions as a vegetated soil cover and is considered
clean and generally free of debris.

The earliest era of filling was related to expanding the upland to support industrial development of
North Lake Union and resulted in substantial shoreline changes. The original property and shoreline of
1899 were known as Brown’s Point. Since that time, the shoreline has been extended into the lake by filling
the lake 100 to 250 feet waterward in most areas. The present shoreline is the result of fill placed primarily

2 Imported fill was placed in the northwest corner for potential use as cap material. This area was later recontoured and capped in 2005
with clean soil. Total thickness of post park development fill ranges up to 9 feet thick in the northwest corner.

GEOENGINEERS /7] January 2023 | Page 3B-2

File No. 0186-846-03



between 1907 and 1929 (Washington State Board 1907; Sanborn Fire Insurance 1919; USACE 1927).
Shoreline changes over time within the AOI are shown in Figure 3B-8. A summary of shoreline fluctuations
as observed on historical aerial photographs3, follows:

m The bulk of shoreline alteration in what is now the park took place between 1907 and 1919 (with the
exception of the Harbor Patrol/Waterway 20 and Waterway 19/Gas Works Park Marina areas, which were
filled more recently). The bulkhead (Prow) along the southern shoreline has been in place since 1919.

m The bulk of shoreline alteration in what is the southwest area of the park (south and southwest of Kite
Hill) took place between 1910 and 1919 during the period when this area was operated as a municipal
landfill (Phelps 1975).

m From 1919 to 1929, the shoreline filling on the Harbor Patrol property occurred while Paramount
Briquetting operated and owned the parcel (USACE 1929).

m The southeastern and eastern shorelines changed considerably from 1946 to 1977 during MGP
operation and park redevelopment. The farthest offshore extent of filling appears to have occurred
around 1969, before park development.

m The eastern shoreline, and the southeastern shoreline in particular, have fluctuated the most in the
last 40 years. The shoreline appears to have reached its farthest east/southeastward extent circa 1973
(Figure 3B-8). By 1977, the shoreline appeared to have receded although there is some uncertainty
due to the reliance on aerial photography#4. Aerial photographs suggest additional recession of the
southeastern shoreline between 1990 and present.

The following key shoreline development occurred at sites adjacent to the AOI:

m In 1924, the shoreline west of the AOI upland along the Standard Oil/Chevron (now Metro) South Yard
was extended into Lake Union with placement of fill during construction of a bulkhead along part of
Waterway 20 (USACE 1924).

m Based onanalysis of aerial photography (Walker and Associates 1946, 1956), the head of Waterway 19
bordering the park to the northeast was filled sometime after 1946.

3.0 GEOLOGIC CONTROLS ON FATE AND TRANSPORT

Key upland geologic characteristics are summarized in Section 3.2.4.2. Geology characteristics with
significant influence on contaminant fate and transport are described in more detail below and depicted in
Figures 3B-1 through 3B-5.

3.1. Glacial Till Ridge and Trough Feature

As shown in Figure 3B-5, the till is laterally continuous. Highest in elevation and closest to the ground
surface at the north end of the AQI, the till forms a southeast trending “till ridge” (glacially-formed drumlin),
the axis of which generally slopes down toward to the southeast. Cross section A-A’ (Figure 3B-9) provides
a sectional view of the till ridge. The western and eastern flanks of the till ridge slope down to the southwest

3 Historical aerial photograph shoreline evaluation is approximate and does not take into account seasonal fluctuations of lake level.

4 The shoreline will appear to extend farther into Lake Union when the lake level is low and not as far into the lake when the lake level is
high.
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and east, respectively. The till ridge is crossed by an east-trending “trough” or depression in the top of the
till that is up to 200 feet wide and approximately 15 feet deep (Figure 3B-5). This depression is most
noticeable in the east-central area of the upland, east and west of the Play Barn (see cross section D-D’,
Figure 3B-12). The depression is a natural feature, as evidenced by the fact that the deposits overlying the
till in this area are native (the trough feature is filled with outwash deposits).

3.2. Orientation of Till and Overlying Outwash Deposits

The till is the primary unit controlling the transport and distribution of contaminants in the AOI. The location
and orientation of recessional and advance outwash or fill deposits influence groundwater flow and
potential contaminant migration:

m Recessional outwash deposits and advance outwash deposits are “draped” on the flanks of the glacial
till ridge, and dip downward to the southwest and east offshore, beneath the mudline. The orientation
of outwash deposits and the underlying till have controlled the migration of dense nonaqueous phase
liquid (DNAPL) at the Gas Works Park Site (GWPS). In general, DNAPL has migrated vertically downward
through more permeable units (e.g., gravel layers) and laterally above less permeable layers (e.g., silt
layers). The result is a “stair stepping” pattern of migration that has been observed in some areas of
the AOI. In areas where DNAPL has penetrated down to the till, DNAPL follows the till surface downslope
or into depressions in the till surface. The overlying outwash deposits may “confine” downslope DNAPL
migration (i.e., prevent offshore seeps) in some areas. There is also evidence of preferential migration
of DNAPL near the top of outwash deposits in sediment offshore. DNAPL migration is discussed further
in Section 6 and Appendix 5F.

B The general distribution of outwash is discontinuous such that this unit does not transmit groundwater
from farther upslope.

3.3. Weathering of Glacial Till

At the GWPS, the composition of the pre-Fraser glacial till group is vertically and laterally variable and it
includes strata that vary in apparent density, degree of weathering and other properties. In the upland, the
pre-Fraser glacial till is characterized by variable density. Groundwater is more easily transmitted in
weathered, less dense till. In the vicinity of the Play Area, up to several feet of weathered till is present at
some locations, influencing the fate and transport of dense solutions (i.e., dissolved arsenic associated
with Thylox solution) and DNAPL. The weathered till in this area typically consists of silty sand with gravel
and has a slightly lower density than underlying unweathered till. This concept is presented in more detail
in Figure 7-3A and Appendix 6A.

4.0 KEY GEOLOGIC CHARACTERISTICS OF THE SEDIMENT AREA

Key geologic characteristics of the sediment area are summarized in Section 3.2.4.3. This section expands
on that discussion.

The geologic sequence varies by location and geomorphic position as shown on cross sections A-A’ through
D-D’ (Figures 3B-9 through 3B-12). In lakeshore and upper lake slope zones (Figure 3-2), the fill is typically
the uppermost geologic unit. Farther from shore in the lower lake slope and lake bottom zones, the
uppermost geologic unit is a recent lacustrine deposit—a soft sediment unit with debris (lake-deposited).
Figure 3B-2 shows the extent of the recent lacustrine deposit; where present, it is typically the uppermost
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geologic unit. Beneath the fill and/or the recent lacustrine deposit in most areas is the Vashon recessional
outwash (where present) and the Vashon advance outwash (where present). These outwash deposits are
present in most offshore areas except along the majority of the till ridge southeast of the park (see
Figures 3B-3 and 3B-4). The uppermost geologic unit on the nearshore portion of the till ridge is either the
advance outwash or the pre-Fraser till (see cross section C-C’; Figure 3B-11). The till is present at depth
beneath the entire AOI. Geologic unit characteristics are described in Table 3B-1. Geological characteristics
of the sediment area with significant influence on the CSM are described below:

4.1. Extent of Offshore Fill

Fill extends offshore from the upland an average of approximately 80 feet (Figure 3B-1). Farther offshore
there are pockets of fill at the mudline surface or just below the mudline, presumably from vessels. The fill
has a relatively high black carbon content east and south of the park as described below.

4.2. Glacial Till Ridge

The glacial till ridge described above extends offshore to the southeast of the park. The till is highest and
closest to the mudline just east of the Prow. The till ridge separates thicker outwash (Figures 3B-3 and
3B-4) and recent lacustrine deposits (Figure 3B-11) to the southwest and northeast. The till ridge also
appears to be subject to greater hydrodynamic forces (i.e., nearshore areas are non-depositional and
possibly erosive) as its substrate is much different from that of areas to the west and north, where organic
silt deposits are present closer to shore.

4.3. Sedimentation Rates and Deposition

Much of Lake Union acts as a depositional basin for the Ship Canal system, in part due to the sill created
by the shallowing of the Fremont Cut (relative to lake depths). Suspended sediment from the
Lake Washington watershed enters Lake Union. Bedload transport of deposited silts and fine sands may
also occur in areas with, or during periods of, faster currents (e.g., exposed shoreline and nearshore areas
in the northern part of the lake). North-south circulation patterns and control of lake levels (lake level is
allowed to rise during periods of higher runoff during the late winter and spring) slow currents and support
settling of suspended solids.

This deposition contributes to the soft sediment that dominates the bottom substrates in much of the lake;
however, deposition rates are not uniform over the lake bottom. Nearshore areas are strongly influenced
by wind- and vessel-induced waves that tend to create erosional conditions along the shorelines and
nearshore slopes, with some exceptions (e.g., protected coves or waterways). The lakeshore (22 feet to
about 15 feet United States Army Corps of Engineers [USACE]) and upper lake slope are mostly
non-depositional and locally erosional (Figures 3-2 and 3-3). Little, if any, recent lake deposits are found in
these nearshore, commonly steeply sloped areas, indicating no net deposition over time (the northeast
cove west of the Gas Works Park Marina is an exception). These nearshore areas may contribute sediment
to downslope regions through sediment resuspension and downslope transport. Erosion and sediment
transport decrease with increasing water depth and flattening of slopes. The lower lake slope is a
transitional area covered with 1 to 5 feet of recent lake deposits, indicating slow, transient, or perhaps
post-Ship Canal deposition. The thickness of recent lake deposits increases on the lake bottom farther
offshore (below about -15 or -20 feet USACE), indicating higher deposition rates or a longer period of
deposition.
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Sedimentation rates estimated as part of several studies range from about 0.1 to 1.7 centimeters per year
(cm/year), depending on location, as described in Section 6.6.2 (Physical Characteristics Supporting
Natural Recovery Processes). Also, as noted in Section 6.6.2, within the AOI, sedimentation varies both
geographically (e.g., center of the lake versus nearer to shore, exposed nearshore slopes versus the
waterway) and with depth. A gray clay “marker bed” observed in many AOI sediment cores likely dates from
the construction of the Ship Canal system (1916)5. Sediment below this marker bed was mostly deposited
prior to industrialization and has less material from human activityé. Sediment above this marker bed
contains material from human activity and is generally darker in color. The average deposition rate for
sediment above the marker bed was derived using the depth of the marker bed. Dividing the depth below
the mudline by the number of years of accumulation since 1916, on average, 0.8 cm/year have been
deposited in the AOL.

4.4. Character of Sediment Carbon

Total organic carbon (TOC) in sediment ranges from <0.1 to 58 percent (mean of 13.1 percent) within the
AOQI; in the remainder of Lake Union, TOC has a smaller range (<0.01 to 30 percent) and an average
(7.5 percent). Percent TOC in surface sediment within the AOI and vicinity is depicted on Figure 3B-13;
however, the figure does not provide a clear picture of the distribution of TOC because different laboratories
made different decisions about inclusion versus exclusion of larger plant material and debris in the samples
analyzed resulting in a high bias in samples where this non-sediment material was included. In general,
lake bottom areas representing lacustrine organic silt have more uniform TOC content whereas nearshore
areas are less uniform because of variations in substrate (e.g., gravels versus silts and sands) and input
from nearshore over-water and upland carbon sources.

In 2005, sediment samples from the eastern and southern sediment areas within the AOl were analyzed
by researchers from Stanford University (Hong and Luthy 2005) to evaluate the types of carbon present
(both natural and anthropogenic). Stanford separated the low-density particulate fraction (containing the
majority of the TOC) from the mineral fraction and then analyzed the low-density fraction and used light
microscopy and scanning electron microscope (SEM) imaging techniques to study the nature of organic
carbon. The low-density fraction of sediment was categorized as material related to coal or its combustion
products, plant matter, diatoms, or mineral matter. Results are contained in Appendix 2D-8. Significant
findings include the following;:

m Although the sediment samples were primarily mineral in nature, there was a significant organic carbon
fraction component from both anthropogenic and natural sources. Aimost all of this carbon was present
in the low-density fraction of the sediment.

m Black carbon ranged from 1.4 to 94.3 percent by volume of the low-density carbon fraction of sediment.
Samples with the highest percent black carbon included those collected from the fill unit closest to the
shoreline (NLUB5, NLU56, NLU51, NLU68-SS, NLU55, and NLU73-Stanford) (Figure 3B-14).

5 There may have been other inputs to the marker bed. In the late 1920s, Denny Hill was leveled by sluicing the hillside into the wetlands
along the southern shore of Lake Union (Cheshiahud Lake Union Loop Master Plan 2009).

6 In some areas, the gray clay appears to demarcate pre- and post-industrial lake deposits. In other areas, post-industrial deposits underlie
the gray clay (diver cores collected south of the Prow show a thin layer of sediment with anthropogenic impacts beneath the clay layer).

GEOENGINEERS /7] January 2023 | Page 3B-6

File No. 0186-846-03



m  Samples where the majority of the black carbon was identified as carbon black? (e.g., lampblack), were
located south and southwest of the Prow, with one sample off the southeastern shoreline and another
off the northeast shoreline. These samples included NLU64, NLUG5, NLU56, NLU51, NLUG8-SS, and
NLU73-Stanford.

m Sediment sample NLU65-SS-0010 (just west of the Prow) contained very prevalent carbon black
aggregates, accounting for as high as 88 percent by volume of the entire low-density fraction of this
sample.

m Ingeneral, carbon black percentages were highest close to the shoreline and lowest on the lake bottom
far from the toe of the slope. Figure 3B-14 depicts the approximate distribution of black carbon in
sediment.

m Plants and diatoms made up a significant portion of the light fraction of most of the sediment samples.
The low-density fraction in some nearshore samples included up to 41 percent plant material and
66 percent diatomaceous matter, with higher percentages in offshore recent lake deposits (plant
material and diatoms collectively accounted for almost all of the light fraction carbon in offshore lake
bottom samples). This provides insight into the nature of sediment actively depositing and contributing
to natural recovery of lake bottom sediment.
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Table 3B-1

Geologic Unit Characteristics
Gas Works Park Site
Seattle, Washington

Name®

Description

Vertical Thickness”

Lateral Extent”

Upland Fill

Fill (Af) generally consists of a combination of soil and industrial fill material, or reworked natural deposits. Typically loose to medium dense,
brown to black, poorly graded sand with silt, clay, gravel and debris (ash, cinders, wood, brick fragments, agglomerate and other anthropogenic
debris).

Fill in the upland ranges from 0.1 to 60 feet thick, see Figure 3B-1. Various caps
have been installed throughout, these are described below.

The fill unit is widespread throughout the upland, the lateral extent is also presented in Figure 3B-1.

Fill (Af) (upland) - soil capping (2000-
2001, 2005, 2012, 2014-2015)

In 2000-2001 a vegetative soil cap consisting of a geogrid identifier, up to 18 inches of sandy loam topsoil and grass turf layer was placed in
the north-central and southeastern portions of the park. In 2005, the northwestern corner of the upland portion of the GWPS was recontoured
followed by placement of geotextile fabric and 1 foot of topsoil. In 2012, the northeast corner was capped with a geotextile fabric marker and
clean topsoil. In 2014-2015, as part of the Kite Hill soil cover maintenance, a geogrid, gravel drainage layer and turf area soil was placed
followed by hydroseeding and sod placement.

Soil caps typically 6 to 24 inches thick. Up to 9 feet of fill was added in the northwest
corner.

The lateral extent of the various caps are presented in Figure 3B-7. This includes the 2000-2001 5.7
acres in the north-central and southeastern portions of the park, 2005 NW corner, 2012 NE corner
and 2014-2015 Kite Hill.

Fill (Af) (upland) - soil cover (1970s park
development)

After excavation of former MGP underground structures, the park was vastly regraded. From 1962 to 1970, the western portion of the upland
was used to stockpile material generated from construction along Interstate-5, the Safeco building in the University District and other off-site
areas. During the park development the stockpile was regraded to the general current topography of Kite Hill.

Approximately less than 8 feet thick through most of the park. Exceptions are the
berms just south of the trail, where thickness reaches 12 feet, and Kite Hill, where
60 feet or more may be present.

Extent of this Fill is widespread across the park, as most of the land was regraded during park
construction, including Kite Hill and berms just south of the trail.

Fill (Af) (upland) - "Gas Works Deposit"
(pre-1970s)

A layer of soil mixed with cinders, brick, wood, concrete and historical substances; this latter content includes raw materials, products and
byproducts from the MGP, refinery and other sources (USGS, 1986).

Thickest at the water's edge; approximately 10 feet in the eastern shoreline near the
former light oil plant and 14 feet or more around the Kite Hill area.

Fill occurs throughout most of the upland portion of the GWPS but is not present at Harbor Patrol. Fill
pinches out in the northern upland.

Offshore Fill

The unit is a loose, dark gray, slightly silty, sandy gravel to gravelly sand mixture. This unit is thought to be associated with the extension of the
upland shoreline during the early 1900s.

Fill (Af) (offshore - south of Prow and
west of glacial ridge)

The Fill unit has no observed anthropogenic debris in a localized area starting at the western edge of the Prow extending approximately 120
feet to the east and 40 feet offshore. The Fill unit in this localized area is loose, dark gray with 10 to 15 percent silt, 30 percent medium to
coarse sand, gravel up to 2 inches in diameter, and trace to moderate (<20 percent) amounts of decaying wood (bark, twigs, etc.).

Fill (Af) (offshore - east)

Contains trace to moderate (<20 percent) amount of agglomerate and other brick-like fragments. Charred wood is present.

Maximum thickness is 11 feet (NLU403-GE-RIFSE, eastern shoreline, 60 feet
offshore).

The Fill unit is localized near the shoreline where historical filling and regrading activities occurred. It
extends into the lake approximately 50 to 150 feet south of the Prow and 80 to 120 feet east of the
park. Offshore borings where Fill was present but not deemed to be laterally extensive or continuous
were not included in the lateral extent of Fill depicted on Figure 3B-1.

Recent Beach and Shallow Shelf Deposits
(Qb)

Generally loose to medium dense and gray to dark gray. Water reworked. Often contains scattered wood and organic fragments, thin silty
lamina or beds, thin peat beds, and occasional mollusc shell fragments. This layer is distinctive from the underlying recessional outwash, till,
and glacial outwash layers and most of the fill that covers it. This unit is interpreted to be the former lakeshore beach, wave-cut bench and
shallow slope deposits that developed in the former shoreline zone.

Occurs at lake level and up to about 10 feet below lake level. Where present, Qb
ranges from O to 8 feet thick and is typically in the range of 2 to 4 feet.

Very limited extent where present. Generally occurs near or below lake level close to the pre-
development (i.e., 1899) shoreline. Sand and gravel deposits at former shoreline beach, on shallow
wave-cut bench and on lake bottom slope below the wave-cut bench. The Qb is a localized deposit and
is absent in most areas. For this reason, Qb was grouped with Qvr in the cross sections and lateral
extent maps.

Recent Deposits

Recent deposits are present offshore consisting of fine-grained, unconsolidated, very soft, reddish brown to black organic silt and clay with
fibrous organic matter and minor sand and rootlets, deposited by settling of suspended sediment onto the lake bed, with minor debris. Recent
Deposits have high organic matter content (14 percent to 39.7 percent) and low shear strength, but there is downward “firming” as strength
increases (undrained shear strength test results range from 68 to 230 pounds per square foot (psf)). Upper Recent Deposit and Lower Recent
Deposit layers are separated in most localities by a thin gray silt layer (i.e., the marker bed from ship canal construction) approximately 0.25
feet thick.

See below.

Recent Lacustrine Deposits (Ql) - Upper

Very soft, black organic silt with minor sand and fresh rootlets as well as various amounts of woody material and anthropogenic debris. The
anthropogenic material found in the upper 3.5 feet of the Upper Recent Deposit includes garbage, wood debris, bricks and agglomerate. The
agglomerate found is in general 0.5 to 3 inches in diameter, vesicular, dense and dark colored.

Thickens offshore; 2 to 5 feet in thickness. Note: thickness was interpolated from
grab sample, core and boring data. These data were supplemented by soft-sediment-
probing fieldwork. Probing consisted of pushing first the pointed end of the probing
rod and then the 6-inch-diameter disc end of the probing rod. Probing data were used
to fill in data gaps and guide the interpretation of the thickness of Recent sediments.
Appendix 3H provides information on the distribution of thickness of these soft
sediment deposits.

Recent Lacustrine Deposits (Ql) - Lower

Soft, reddish brown organic silt with decomposing rootlets and a spongy, blocky texture. No anthropogenic material is found in this unit.

Thickens offshore; typically 5 to 15 feet thick and a maximum of up to 50 feet thick
at GWS-GCO5 and GWS-GCO06.

Present throughout the sediment except for in the nearshore areas (within approximately 50 feet of
the eastern shoreline and 100 feet of the southern and western shoreline), see Figure 3B-2. Thins
from the western portion of the AOI sediment area to the east.

Vach
v

Deposits (Qvrl)

1 Glaciol trine

Glacial lake deposits consisting of gray, firm to stiff silt and clay with thin interbeds of fine sand. May contain scattered dropstones or sandy to
gravelly layers, and trace amounts of organic matter. Locally present below Recent Lacustrine Deposits and within or above recessional
outwash.

Maximum of 20 feet thick offshore (GWS-GC06 500ft offshore on the western
sediments) and 4 feet thick in the upland (GEI-3 in the Play Area).

Qurl is not present across most of the upland; however it was encountered near the eastern shoreline
in two borings (GEI-3 and MW-35S). It was present in four explorations in the sediment, the furthest
approximately 600 feet offshore the southeast corner of the AOI (NLU49).
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Name®

Description

Vertical Thickness”

Lateral Extent”

Vashon Recessional Outwash (Qvr)

Generally composed of brown to gray, loose to dense clean sand or gravel, to sand and gravel mixtures with variable minor amounts of silt. The
Qur is the upper deposit of the Vashon Drift glacial sequence. Localized zones of interbedded silts and sands are found within this unit. These
zones vary in thickness from 1.5 to 2.5 feet; the individual layers of silt and medium-grained sand vary in thickness from 1 to 3 inches.

Typically 5 to 10 feet thick. Maximum of 26.5 feet thick at Harbor Patrol.

Quvr is present on the western and southwestern half of the AOI upland and along the west-east
trending glacial trough by the Play Area extending out into the eastern sediments, see Figure 3B-3. Qvr
occurs predominantly as a thin and discontinuous blanket on glaciated uplands and as thicker
deposits in former glacial meltwater channels in low-lying areas. The Qvr thins towards the southeast-
trending glacial ridge and is missing along the crest of the glacial ridge. Qvr is absent in most of the
eastern upland (main exception is the Glacial Trough) and thins and terminates to the NE in the
western upland.

Vashon Advance Outwash (Qva)

Advance glacial outwash comprising a dense to very dense, gray to brown, poorly graded, slightly silty sand (predominantly fine and medium
grained) with interbeds of clean coarser sand, thin silt beds, or sand and gravel mixtures. Advance outwash was deposited in broad proglacial
outwash plains or deltaic deposits that were overridden by the advancing glacier. It may include subglacial meltwater channel deposits.

Typically 5 to 15 feet thick. The maximum thickness encountered is 20 feet for the
upland (DW-4) and 17 feet offshore (NLU8O).

Qva is present on the southwestern portion of the AOI upland and adjacent offshore area, extending to
the southeast within the sediments and along the northeast portion of the upland extending out into
the northeastern sediments, see Figure 3B-4. Qva is not present across the north central and
southeast parts of the upland. The eastern and western flanks of the Qpgt ridge are locally overlain
with a thin and discontinuous veneer of Qva.

Pre-Fraser Till (Qpgt) and Related Units -
Qpgt

The pre-Fraser glacial till group primarily consists of glacially overridden, medium dense to very dense diamicts with clayey to silty fine sand
matrix with variable gravel content, and scattered cobbles and boulders. The composition of the pre-Fraser glacial till group is vertically and
laterally variable and it includes strata that vary in apparent density, degree of weathering and other properties. In the upland, the pre-Fraser
glacial till is characterized by variable density. In the vicinity of the Play Area, up to several feet of weathered till is present at some locations;
the weathered till in this area typically consists of silty sand with gravel and has a slightly lower density that the unweathered till below. Color
ranges from gray-brown where weathered to gray where unweathered. This group includes glacial subunits that have recognizable and
distinctive characteristics, but are generally not extensive enough to be mapped as separate units. Basal till is not a significant component of
the Qpgt unit.

Qpgt is at least 70 feet thick and is the thickest and most widespread geologic unit. It
was never fully penetrated.

Qpgt occurs throughout the GWPS and surrounding areas, see Figure 3B-5.

Pre-Fraser Till (Qpgt) and Related Units -
Pre-Fraser Glaciol trine Deposits (Qpgl)

Laminated to massive, gray, very stiff to hard silt, clayey silt, and silty clay deposited in proglacial lakes. May contain scattered dropstones and
thin sandy to gravelly lenses.

Qpgl offshore is up to 3 feet thick

Locally present (minor unit) off the southern shoreline and farther off the southwestern shoreline. Qpgl
has been observed in only one upland location (MW-23, close to the shoreline).

Pre-Fraser Till (Qpgt) and Related Units -
Pre-Fraser Diamict (Qpgd)

Till-like diamict containing variable amounts of sand and gravel in a silty to clayey matrix that was generally deposited by suspension. Soil
behavior ranges from hard and cohesive where the matrix is clayey, to dense or very dense where the matrix is silty to sandy and non-cohesive.
A gravelly diamict with a fine sand and silt matrix and little or no cohesion constitutes the majority of the Qpgd group by volume. Qpgd may also
occur as thin lenses within glaciolacustrine deposits.

Where present, Qpgd is typically 2 to 12 feet thick and the maximum thickness is
greater than 18 feet.

This subunit is locally present (minor unit) in sporadic locations on the eastern half of the upland, and
in the southwestern shoreline area.

Pre-Fraser Till (Qpgt) and Related Units -
Pre-Fraser Subglacial Meltout Till (Qpgtm)

Meltout till is composed of interbedded basal till or diamict and lenses to layers of cleaner glaciofluvial sand and gravel. This unit was
deposited in meltwater channels and cavities below glacial ice, has been glacially overridden and is very dense. The color ranges from rusty
where oxidized, to gray brown to gray.

Where present, Qpgtm is typically 1 foot thick.

This subunit appears to be present locally (minor unit) in the area of MW-31.

Notes:

@ Color codes correspond to those used in geologic stratigraphy Figures 3-5A and 3-5B and cross sections A-A' to D-D' (Figures 3B-9 to 3B-12).

® Vertical thickness and lateral extents of units are depicted in plan view on Figures 3B-1 to 3B-5.

See text for full acronym list.
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are approximate. GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers, Inc. and will serve as
the official record of this communication.
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1. Interpolation was done using Golden Software, Inc.'s Surfer 8.0
kriging method with default settings.
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3.Basemap 2005 USGS aerial photograph. Does not show

current conditions.

4. Projection: NAD 1983 StatePlane Washington North FIPS 4601 Feet

DISCLAIMER: This drawing is for information purposes. Itis intended to assist in
showing features discussed in an attached document. The locations of all features
are approximate. GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers, Inc. and will serve as
the official record of this communication.
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will serve as the official record of this communication.

N
A% E
100 0 100
T e —
Feet

Park Development:
Net Cut and Fill Contours

Gas Works Park Site
Seattle, Washington

GEOENGlNEER.L/) Figure 3B-6




P:\0\0186846\GIS\MXD\Phase01\T1635\018684601_F3B-7_FillPlacedasCaps.mxd Date Exported: 11/29/21 by maugust

Lake Union

Legend

Area of Investigation

o= Shoreline (OHWM)

Soil Caps
2001: Vegetative Soil Cap
2005: Vegetative Soil Cap
2012: Vegetative Soil Cap

2014: Vegetated Soil Cap

Notes:

1. References: Construction Completion Report by RETEC 2001.
As-Built Set of Drawings by Seattle Parks and Recreation 2005.

NE Corner Capping Project by Hart Crowser 2012c, adjusted for
existing structures. Kite Hill Construction Completion Report 2015.
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stored by GeoEngineers, Inc. and will serve as the official
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stored by GeoEngineers, Inc. and will serve as the official
record of this communication.
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1. Black carbon defined in Section 5.3.5.

2. Depicted extent of black carbon is approximate.

3. Most samples are from O to 0.33 feet bml; some samples are

up to 1.6 feet bml.

4. Basemap 2005 USGS aerial photograph. Does not show

current conditions.

5. Projection:NAD 1983 StatePlane Washington North FIPS 4601 Feet.

DISCLAIMER: This drawing is for information purposes. It is intended to assist in
showing features discussed in an attached The locations of all features
are approximate. GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers, Inc. and will serve as

the official record of this communication.
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REGIONAL GEOLOGIC SETTING MEMORANDUM

June 2, 2011

To: Roy Jensen — Hart Crowser

John Keeling, Ching-Pi Wang, Maura O’Brien, Washington State Department of
Ecology

From: GWSA Technical Team

Re: Regional Geologic Setting
Gas Works Sediment Area

This memorandum summarizes the regional geologic setting and geologic history of the greater Gas
Works Sediment Area (GWSA) and adjacent uplands. This understanding of regional geology was
used to develop the updated geologic units presented in the April 4, 2011 Revised Geologic
Conceptual Site Model (CSM) memorandum (GWSA Technical Team, 2011), and also to develop
the Revised Hydrogeologic Conceptual Site Model Memorandum (dated April 18, 2011).

Together, these materials provide the context for construction and calibration of the site-wide,
three-dimensional groundwater flow model of the GWSA.

This memorandum is being provided for informational purposes only. It includes an introduction to
the regional setting and geology that is relevant to the updated site-specific geologic interpretation.

This memorandum has been prepared by the GWSA Technical Team on behalf of Puget Sound
Energy and the City of Seattle.

Regional Geologic Setting

The GWSA and adjacent upland occupy Brown’s Point, a prominent natural point formed where
the crest of south-plunging Wallingford Hill enters Lake Union. Wallingford Hill is a glaciated
drumlin that was shaped by southward flow of one or more Pleistocene glaciations. Regional
geophysical studies (Blakely et al., 1999) show magnetic anomalies along the trends of some of the
waterways and prominent drainages or topographic lows in the area including Salmon Bay, Lake
Union, and the Lake Washington Ship Canal. These linear magnetic anomalies are believed to be
related to offsets in bedrock that form the basement of the Seattle Basin. Regionally, some of these
offsets have been shown to extend through the upper Tertiary and Quaternary soils that lie above
bedrock, and are associated with faults. Coincidence of linear magnetic anomalies with topographic
lineaments is considered strong evidence for a fault origin of these features.

Information on soil stratigraphy along these linear trends is derived from regional design studies
that cross nearby and presumably genetically similar lineaments. These regional design studies
include the light rail tunnel alignment study with a crossing below the Lake Washington Ship Canal
(this section is shown in Troost, et al., 2003), and the Sound Transit University Link light rail
alignment study (Aspect Consulting, 2008). Other recent studies that provide data on regional
geologic development include Brightwater Conveyance project reports (CDM, 2005a and 2005b).
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Stratigraphic data from recent regional design studies combined with regional geophysical data
suggest that the Y-shaped arms of Lake Union result from preferential erosion that has re-occurred
during multiple glacial and nonglacial intervals along long-lived northwest, and to a lesser extent,
northeast trending weaknesses in the Quaternary soils. Developing models suggest that tectonically
weakened soils can become preferential paths for erosion by glacial ice scour and subglacial
meltwater flow during glacial coverage. The model also suggests the tectonically weakened soils
can become preferential paths for recessional streams during glacial retreat. The subsequent low
areas act as preferential sites for accumulation of glaciolacustrine deposits and sandy advance
outwash during the next glacial advance, followed by partial removal during glaciation, then filling
with recessional outwash and recessional glaciolacustrine deposits during glacial retreat. The post-
glacial low areas also preferentially accumulate fine-grained and organic-rich sediments during
nonglacial intervals such as the Holocene. This repeated and localized deposition and erosion has
apparently created the complex geology of the site with thin and discontinuous layers and lateral
pinchouts.

GWSA Upland Grading and Filling

Historic photos and the earliest accurate topographic map of the site area that predates significant
development (U.S. Coast and Geodetic Survey, 1899) show that Brown’s Point consisted of a low-
lying, gently sloping bench at the base of the Wallingford Hill drumlin, with two ravines along the
west side of the ridge, and a smaller linear ridge (a glacial flute) between the ravines and the crest
of the drumlin. Comparison with modern topography shows that the ravines were filled and ground
surface rose by as much as 20 feet. The flute and other steep portions of the lower drumlin
including areas that had been cut for the railroad grade were re-graded and the ground surface
lowered by up to about 20 feet. Much of the rest of the site in the industrial area appears to have
remained at similar ground surface elevations. Where re-grading and localized cuts occurred, pre-
development surficial deposits, which could include topsoil, recessional outwash, and weathered
and un-weathered till or any other older units present, may have been partially or fully removed.

The 1899 map clearly shows the railroad line and otherwise mostly undeveloped site and shoreline.
In 1899, no extensive filling appeared to have occurred in the GWSA uplands area except in the
Metro facility area shoreline where filling had extended land by up to 140 feet into the lake. Since
1899, additional filling has extended the land surface by up to 250 feet into the lake.

Revised Geologic Model Development

The revised CSM relies heavily on data from the new monitoring wells installed in 2010 (MW-26
through MW-31). Use of sonic drilling to collect continuous soil core facilitated re-evaluation of
the geologic units that compose the bulk of the site. The GWSA Technical Team incorporate the
recently developed understanding of regional glacial and tectonic processes as well as newly
available stratigraphic information and models from recent regional projects (described in the
Regional Geologic Setting section above), as well as historical site data into the revised CSM. Our
geologic model also assumes that a shoreline was developed at the site, as was the case on other
large lakes, with a wave-cut notch eroded into the uplands, a beach near lake level, and a sub lake
level wave-cut bench that extended some distance from the shoreline.

In re-evaluating existing (pre-2010) borehole data, we revised some older interpretations based on
these newer data and a more complete understanding of region-wide and on-site geologic processes.
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Selection of Geologic Units

Geologic units generally correspond to those developed by the Pacific Northwest Center for
Geologic Mapping Studies (GeoMapNW) and used on the Geologic Map of Seattle (Troost et al.,
2005). Assignment of relative ages (e.g. whether a till is Vashon age or pre-Fraser) were inferred on
the basis of stratigraphic position and comparison to regionally recognized geologic units and their
sedimentary characteristics. Split-spoon sampler blow counts and more subjective density

observations were used to differentiate glacially over-ridden soils from those that are not over-
ridden.

The geologic unit descriptions presented in the Revised Geologic Conceptual Site Model CSM
memorandum include regionally recognized geologic units and also show the observed range of
sedimentary characteristics (i.e. sub units) within a larger unit. Because geologic units are often
transitional or variable or have limited lateral extent, some distinctive soil types are of necessity
grouped within broader geologic units.

Geologic Interpretation

The Pre-Fraser glacial till (Qpgt) unit is the most extensive and oldest unit encountered at the site
and it forms the core of the Wallingford Hill drumlin as it extends below the site. It is present as the
lowest unit in most of the deeper borings in the interior of the site and thus forms the site basement
unit. In many areas of the uplands, the Qpgt is encountered near the ground surface and is overlain
by only a thin veneer of fill (and/or glacial outwash deposits). The approximate shape and location
of the Wallingford Hill drumlin apparently pre-dated the Vashon glaciation as the eastern and
western flanks of the pre-Fraser drumlin ridge are locally overlain with a thin and discontinuous
veneer of very dense glacial outwash, interpreted to be Vashon advance outwash (Qva). Much of
this advance outwash may have been deposited when the low area of Lake Union was a sub-glacial
meltwater channel.

Our review of new soils data suggests that there is little or no Vashon basal till (Qvt) present at the
site. It would lie stratigraphically above the pre-Fraser glacial till and advance outwash units. If
originally present, it was apparently removed from the uplands during re-grading operations.

Advance outwash deposits and the Qpgt are both locally overlain by a discontinuous veneer of
recessional glacial outwash (Qvr) and other younger soil units. Where recessional outwash lies
above advance outwash, the contact between them is indicated by a significant and abrupt contrast
in soil density. Recessional outwash deposits appear to extend well into the lake. They thin and
terminate on the uplands of the site, generally within several feet of elevation of lake level where
they were presumably eroded away at the pre-development lake shoreline, or were removed from
the uplands of the site by grading.

In the lake, silty and clayey recessional glaciolacustrine deposits (Qvrl) are locally present above
recessional outwash. These deposits are interpreted to date from late in the Vashon glaciation and
early Holocene when there was still abundant glacial sediment entering the lake. These deposits are
generally composed of fine-grained mineral sediment, in contrast with the recent (Holocene) lake
sediments (QI) which followed and contain a high proportion of fine organic matter.

Recent Lacustrine deposits (QI) occur in the lake and below some fill deposits that were placed in
the lake. This deposit has accumulated since the retreat of the last glacier and limited deeper
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offshore borings suggest that recent lake deposits are at least several tens of feet thick in the interior
of the lake. The upper portion of the recent lake deposits contain elevated amounts of wood and
organic matter, presumably from historic logging, land clearing, and saw mill operations around
Lake Union. They are also noted to contain other anthropogenic debris.

Up to about five feet of apparently water-reworked sediment with wood and organic fragments,
occasional mollusk shells, and silt and peat layers occurs at lake level and up to about 10 feet below
lake level. This layer is identified as recent beach deposits (Qb) and is distinctive from the
recessional outwash, till, and glacial outwash layers below and most of the fill that covers it. This
unit is interpreted to be the former lake shore beach, wave-cut bench, and shallow slope deposits
that developed in the former shoreline zone.

Ravines and shoreline areas were filled to level the ground and extend land into the lake. Fill now
caps the majority of the site to an average thickness of about 10 feet. Thicker fill is present below
“Kite Hill” and near the present shorelines. In most of the uplands, fill lies directly on top of the
Pre-Fraser till unit.

References
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WATER WELL REPORT
STATE OF WASHINGTON

File Original and First Copy with
Department of Ecology

Second Copy — Qwner's Copy
Third Copy — Driller's Copy

Application Mo

Permit No. . ..

(1) OWNER: name.. U.S. Geological Survey

18

SE 14 Sec T

SE_,

(2) LOCATION OF WELL: couny... King

Bearing and distance from section or subdivision corner

(3) PROPOSED USE:

Domestic (J Industrial (J Municipal (3
Irrigation [J Test Well XK Other 0

owner's number of well

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, a
show thickness of aquifers and the kind and nature of the material in ea
stratum penetrated, with at least one entry for each change of.formatic

(4) TYPE OF WORK: (if more than one).... ... .0 L . MATERIAL FROM TO
New well (¥  Method: Dug [J Bored [X -
Deepened W] Sea  caple 0  Driven _S_QQQ_;_P.BdiLmJ__LiBM_m;_m Q 3.
Reconditioned (J log  Rotaryx Jetted J | clay; gravel to 1 inch, .
(Recessional drift :
(3) DIMENSIONS: Diameter of well ... )
Drilled........... 58 ............ ft. Depth of completed well Sand nadium ra %0 1 36
N m, gray; sowe clay; | 5 1 3
(6) CONSTRUCTION DETAILS: PVC casaing ave 9 H : ______:___._
Casing installed: .2 - Diam. trom .0s% s 1o 2408, moisture at 25 feet; water at - ;
Threaded (J oo Diam. from 1. to 1t. 27 feet. (T111)
Welded ¥ ... ..."" Diam. from tt. to 1t. -
. Sand, mediym to coarse, gray- 30 38 .
Perforations: vesg Nom brown; gravel to 2 inches. (T{11
Type of perforator used
SIZE of peﬂ::::’::;o;;.;;;; ............... in. b];m ........................ 1.;: Sand, medium to coarse, gray- 38 58
- perforations from £ to i | brown; clay, gray; gravel to
....................... perforations from tt. to . | 2 inches, (T411)
Screens: vesx NoQ Covered with locking irom wa
ter
ame. H dr h i
m‘““m‘“ s N YEEOR ii‘:el - box get flush to land surface,
Diam. 2. Stot size ..2.O010om 2408, 1t to 3408 2.
Diam. ... Slot size from £t. to . Note: Well was drilled using an
ayger from Q to 12 feet, then air i -
Gravel packed: ves g wo g] Size of gravel: ..#8.88nd. rotary from 12 to 58 feet, !
Gravel placed from .4 #t. to 2. i
Surface seal: ves @ NoO To what depth? .30 s A
Material used in seal.......hentonita/cemant |
Did any strata contain unusable water? Yes O NoXX |
Type Of Watert. . .ociovivrrrcrnarernens Depth of strata...cene. |
Method of sealing strata off '
(7) PUMP: manutacturer's Name
Type: None HP
(8) WATER LEVELS: Rccsace o tavar-... .. 1812
Static level 21,31 #t. below top of well Date...11/2/86.
Artesian pressure ..o —.-Jbs. per square inch Date... . .............. —
Artesian water is controlled by
(Cap, valve, etc.)
(9) WELL TESTS: Torered below siatic lever level ts worx voareed 1171 9,86 comorerea. 1171 Y,

Was a pump test made? Yes J NoXX If yes, by whom?....ieicee -
Yield: gal./min. with ft. drawdown after hrs.
T - "

"

‘Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Time Water Level | Time Water Level Time Water Level
Date of test
Bailer test.................. gal./min, with.......... ft. drawdown after............hrs.
Artesian flow. g.pm. Date
Temperature of Water... ... Was a chemical analysis made? Yes § No (O

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report

true to the best of my knowledge and belief.

NAME. Ronald C. Lane

(Person, firm, or corporation)

(Type or print)
1281 Pacific Avenue, Tacoma, WA 98402

Address
-
(Signed] W C M_
(Well Driller)
License No. 11‘6,7 Dnte.Hat‘:h(’ .............

(USE ADDITIONAL SHXETS IF NECESSARY)

ECY 050-1-20
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File Original and First Copy with
Department of Ecology

second Copy — Owner's Copy
Tnird Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application No

Permit No. .

(1) OWNER: wame.. U.S. Geological Survey =

(2) LOCATION OF WELL: county.. . King

Bearing and distance from section or subdivision corner

(3) PROPOSED USE: oDomestic O Industrial (0 Municipal [

Irrigation [ Test Well ] Other @]

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, ar
show thickness of aquifers and the kind and nature of the matenal in ea:
stratum penetrated, with at least one entry for each change of formatio

(4) TYPE OF WORK: {yners Thanone) Vel GWP=2 MATERIAL FROM | TO
New well 2. Method: Dug [] Bored (X -
Deepened W] See Cable Drirven O Sand, fil_lg_to medium, brownj 0 I 1 "L.
Reconditioned O ] gg Rotary [ Jetted O | gT&Vel to l'kinCh; reot zone. i
(Fi11)
(5) DIMENSIONS: Diameter of well ... .. 2 ..... . inches
Dﬂuedl4'7 ........ ft.  Depth of completed well.....: 1 3'9 .......... Bqd Sand, fine black: gravel 1.1 4.4
2 b & ] 1 L] T..
(6) CONSTRUCTION DETAILS: PVC casing 1/2 inch; wood and cinders. —
Casing installed: 2+ puam. rom .03 5 o 3+9_ ¢ | 1048 Works deposits) AR
Threaded (] .."" Diam. from tt. to tt. * -
Welded X .."" Diam. from £f. to #. mﬂimn dark gray; Cobblﬁsy 5 | 5.
. {Racessional drift) i
Perforations: vesg no ) i
Type of pertorator used Sand, medium, brownish-grayv: ‘
SIZE of perforations ... N, DY e . in. 1 1 gl‘;;.) 2 ( 7
perforations feom . « | cobbleg. (Recessional drift i
.. perforations from ft. to ft. - L
.. perforations from ft. to tt. | Sand, med{fum, gray; gravel, 7 114.7
Screens: Yes(X No( ; : 1 :
Manufacturer's Nn‘:m- Hydrophilic in :
Type..L¥ Model NO oo, hole. (Recessional drifr) ,
Diam, 2 ............ siot size .4.91Q. trom 3.9 ft. to 1319_ t. -
Diam. ... Slot size from ft. to #t. | Coverad with locking iron water '
box get flush to land surface, _
Gravel paCked: Yes § No % Size of gravel: i?_&angi :
Gravel placed from i, tt. to L4 1t Note: Well irilled ing an -
Surface seal: vesg No[O To what depth? . hsJ..._ z |-Augar from 0 to 7 feet, then air .
Material used in seal..D@RtORite/cement xotary from 7 to 14.7 feet,
Did any strata contain unusable water? Yes O No (X
Type of water?.....oeeocenne - Depth of strata......eeeerereeee.
Method of sealing strata off
(7) PUMP: Manufacturer's Name
Type: ....NQnea HP !
(8) WATER LEVELS: [andsurtace elevation ..Ql.-i%_n.
Static level 11,22 ft. below top of well mulllz ...8.‘§...
Artesian pressure ... ~-lbd, per square inch Date.......cooureveecae.... -
Artesian water is controlled by.
{Cap, valve, etc.)
A 1 lis
(9) WELL TESTS: lowered below statie level '° Work started_.__11/1 19.86.. compieted............. 11/1.. 1986

Was a pump test made? Yes [J No (B If yes, by WhOM?.eoeeeoorvoeeeseerrerenne
Yield: gal./min. with ft. drawdown after

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Time Water Level | Time Water Level Time Water Level
Date of test
Bailer test.................... gal./min. with................... ft, drawdown atfter........... Jhrs.
Artesian flow. g.p.m. Date
Temperature of water................ Was a chemical analysis made? YesX] No (]

(USE ADDITIONAL SHEETS I NECESSARY)

ECY 050-1-20

WELL DRILLER’S STATEMENT:

This well was drilled under my jurisdiction and this report i
true to the best of my knowledge and belief.

NaME.. Ronald C, Lane

(Person, firm, or corporation)
Address. 1201 Pacific Avenue, Tacoma, WA 98402

(Signed] Raroid C %’.M

(Well Driller)

¢ eorpnnt)

1467

License No
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)
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NOTES: ACO 'C' TO SAMPLE TYPE IF A CATCHER (S USED, D/mlY (5/{/»1)

FINtsH DATE:21/18/86. 0 R (215 oRr conT. O
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LOCATION SKETCH
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R e——
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GEQLOGIKC LOG
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PONEE S

Fite Original and First Copy with
Department of Ecology

second Copy - Owner's Copy
Third Copy — Driller’'s Copy

WATER WELL REPORT
STATE OF WASHINGTON

Rl s
Application No.

Permit No.

(1) OWNER: wame...UsS, Geological Survey .

NE NE

— 1% i

(2) LOCATION OF WELL: county. King

Bearing and distance from section or subdivision corner

(3) PROPOSED USE: Industrial (0 Municipal (]

Domestic (]

(10) WELL LOG:

Irrigation [J Test Well X] Other O | Formation: Describe by color, character, size of material and structure, an
et emetratrd. Hoth ‘at least one enery for cash! chmmaterial in eac
.0 . » N of formatio:
(4) TYPE OF WORK: Grpens oeoeensl ¥ . GHB=d........ MATERIAL TRoM | 1o
New well [» 4 Method: Dug (O Bored (X
Deepened a Cable (O Driven (J &_OL}.QQQL-.. (Fill) 0 Q. 5
Reconditioned (J Rotary (J Jetted
Sand, fine, brown, clayey; 0.5 5
IME : *
() gﬂﬁ: NSI?ZNS e b ’:‘m:‘“ °‘1 ‘:": - pinches. | gravel, pea to 2 inch; cobbles, o
................................ . e 0oL compilete W
° - (Recessional drift) .
(6) CONSTRUCTION DETAILS: PVC casing -
Casing installed: _ 2.~ piam. trom .Osb.. 1t 1o .Lob_ s | 220ds_fine, brown, clayey; ST &
Threaded (] * Diam. from tt. to & | $¥avel, pea to 2 inch; many '
Welded T “ Diam. trom # to #. | cohblas; water at 5 1/2 feet, l _
. {Receasional drift) i i
Perforations: vesq wNogm g
Type of perforator used Sand £4 hrown el aye 7 f 12
SIZE of perforations ... R, DY ccceccroreeeccarivnanmnen - ln. . i ]
........................ perforations from ft. to £t. -~
.. perforations from ft. to . —Mmm'l drift)
....................... perforations from ft. to £, Z
Covered with locking iron wager
Screens: ves ¥ No (O box set flush to land surface
Manufacturer’'s Name HYdrODhiliC -
Type PXC Model NO.oeeercrren
Diam. ..Ro.... Slot size .2 Q1Q. trom 1.6 #t 10 10.6. 2.
Diam. .vimeean. Slot size from £t, to ft.
Gravel packed: ves® No % Size of gravet: ..#8. 8and
Gravel placed from l' . to 12 tt. i
Surface seal: ves 2] No {J To what depth? - . —
Material used in seal....D@REORILte/canant i
Did any strata contain unusable water? Yes (J No X !
TYD® 0f WAaterfu e oocciiremseceees Depth 0f Strata..eereeeanes |
Method of sealing strata off !
(7) PUMP: Manutacturer's Name
Type: Nona HP
(8) WATER LEVELS: landsuice deatian 3 1
Static level 4,71 £t. below top of well Datae....: -_1 ..].el.-
Artesian pressure ... ..——1bs, per square inch Date........oeernnee -
Artesian water is controlled by.
(Cap, valve, etc.)
WE . Drawdown is amount water level is —
) LL TESTS: lowered below static level wark started__ 10/3L __ 1986 . completed.....10/31 . 19.8¢

Was a pump test made? Yes ] No R If yes, by whom?
Yield: gal./min. with £t. drawdown after

" ” "

Recovery data (time taken az zero when pump turned off) (water level
measured from well top to water level)

Time Water Level | Time Water Level Time Water Level
Date of test
Bailer test....ccceeuenn. gal./min, with................ ft. drawdown after................... .hrs.
Artesian flow £.pam. Date
Temperature of Water. ... Was a chemnical analysis made? Yesx] No (]

(USE ADDITIONAL SHEETS [ NECISSARY)

ECY 050-1-20

WELL DRILLER'S STATEMENT:

This well was drilled unider my jurisdiction and this report i
true to the best of ‘my knowledge and belief.

(P.eﬂon, firm, or corporation) (Type orpnnt)
Address. 1201 Pacific Avenue, Tacoma, WA 98402

{Signed] WA C M

(Well Driller)

License No.......1461 Date Mareh 4. 187

-



W o i and First C ith . .
! File tment of Ecology 7Y WATER WELL REPORT Abplication No

gecond Copy — Qwner's Copy

Third Copy — Driller's Copy STATE OF WASHINGTON Permut No. .
(2) LOCATION OF WELL: county..... King ~ NE 4 NE yisec.ld. 1..29n, ROYE wa

Bearing and distance from section or subdivision corner

(3) PROPOSED USE: Domestic O Industrial O Municipal 0 | (10) WELL LOG:

Irrigation (] Test Well X] Other a Formation: Describe by color, character, size of material and structure, an
show thickness of aquifers and the kind and nature of the matenal in eac
stratum penetrated, with at least one entry for each change of formatio

(4) TYPE OF WORK: p¥rers sumper ot well GWP-3D_ MATERIAL FROM | TO
New well [€:8 Method: Dug {J Bored [
Deepened m] Cable [J Driven 0 Root zone. (Fill) 0 | 3.5
Reconditioned (J Rotary®] Jetted [ !
f1 ro clayey; vell0,5 5
(5) DIMENSIONS: Diameter of well 2 ............. inches. pea_to 2 inch; cobbles '
Drﬂled‘.........u.é..o. ............. ft. Depth of completed weu....:s..z.:.é....m.-_..tt. [B {opal drift) * ; -
(6) CONSTRUCTION DETAILS: PVC casing
Casing installed: 2. - pjam. from 024t 1o 5164 | SA0d, fine, brown, clayey; gravel, 5 . 7
Threaded (J .."" Diam. from ft. to ft. : +
Welded & " Dlam. from £ to "y vat;r)at: 51/2 feet, (Recessional B
drift
Perforations: vesg nNowm T -
Type of perforator used : Sand, fine, brown, clayey, 7 012
SIZE of perforations in. by in. gaturated: grlvel P ]
........................ perforations from ft. to tt. * 2 PO2.
.~ perforations from ft. to £t. {Recessional drift)
........................ perforations from ft. to £t. -
Screens Sand, gray, silty, clayey, 12 24
P Yes X NoQ {Racassional
Manutacturer’s Name...... Bydrophilic : drift)
Type A Model No...... remmesrge s ane —
Diam. 2 ........ Slot size ..._.x..Ql.Otrom 54-6 ft. to 5..70.6_. 1, Sand, wedium to coarse, gray, 24 38
Diam. .o Slot size trom ft. to tt. | clayey, silty; gravel to 1 inch;
some cobbles to 3 inches; water i
Gravel packed: vesg No E] Size of gravel: ..§8_sand bearing., (T111) ;
Gravel placed from ft. to . - | -
Surface seal: yes@ No To what depth? .2 « | Sand, medium to coarse, gray; 38 60
Material used In seal....... bentonite/ceament gravel to 1/2 inch; no cobbles. i
Did any strata contain unusable water? Yes [ No (¥ (Advance drift) !
TYPE Of WAter?...occcvceerrenemererimmeseces Depth of strata....cevececcreenncne |
Method of sealing strata off Covered with locking iron water ‘
(7) PUMP: Manutacturer's Name box set fluysh to land surface.
TYDPe: .o None HP
(8) WATER LEVELS: [aoccautace Slevar... .3 .
Static level . 14 67 ft. below top of well Date..wl.l 3 _..8..§..
Artesian pressure ... .—1ba. per square inch Date....ovon
Artesian water is controlled by
(Cap, valve, etc.)
. Drawdown i3 amount water level is
(9) WELL TESTS: lowered below static level Work started 11/1 19_@6 Completed ll/ 3 1986.
Was a pump test made? Yes (] No (X If yes, by whom?....eennirrenncns
Yield: gal/min, with tt. drawdown after nrs. | WELL DRILLER’S STATEMENT:
Z - - " This well was drilled under my jurisdiction and this report i
* " true to the best of my knowledge and belief.
Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level) Ronald C. Lane
Time  Water Level | Time  Water Level | Time  Water Levet | NAME B e e e
Address.. 1201 Pacific Avenue, Tacoma, WA 9840.
Date of test (Signed] w C grﬁf‘(\)\. ..................
Baijler test.......oooeo..gal./min, with...ceveinnee ft. drawdown after................. .hrs. (Well Driller)
) Artesian flow g.p.m. Date
\ Temperature of water.............. Was a chemical analysis made? Yes @1 No (Q | License No 1467 Date“ar‘:ba .............. 1987
(USE ADDITIONAL SHEETS IF NECESSARY) =

ECY 050-1-20
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TETAA TEGH PROECT No.: TE"3P1S " Cas pJorks N

QCATION SKETCH
(SHOw DIMENSIONS TO MAPPED

Ber

@ EXPLORATION NUMBER _MW@S S+€ET_/_OF_L

ARROW

W

M
/(L.,'/qu G"ﬂ"[‘—

/_/'__‘/

T | sTarT oate 28 Oefobed 936 \an = 17 _AM

TIONS: Nﬁ'/’ GRS nEXT T 45/,/4//’
M@?ﬁ% v
E4HATECH REPRESENTAT IVE: /?4/71255‘4»7
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J I )_S ,,4471 7 ] S@d raedlum Yp coorge gratned, wWith gmvel B 24 indd
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\ "oay 4 -
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Ny i H  |[eetmleum codpuminadseA de FE wnits dn WAWL
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NOTES: ADO 'C' TO SAMPLE TYPE IF A CATCHER IS USED. o/miY C;{_"f¢Pl~>

FintsH 0ate 2818 o J6 ¥ R cont. 01
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®

Start of Dril]ing:;¥g Octobe,
(Day/Time) ~ 7 447
Finish of wWell
Development:
(Day/Time)

Nominal Hole Diam.: & /rcdes
Casing Type:welded joinl- PVC-
Casing size (id): 2 inch_dia.
Screen type: sloved Pve
Stot s;ze:¢.a>7¢ inc
Well Dev. Method: as -powered
Surface pthp et
seel Sumtng wand .
Groundwater Measurements

Date/Time: 24 4o 1982
Oepth (TOC): 12.3¢ &<

Elevation: /6,39 4«
Datum: A/ VD

ivity test method: pume A7

Saturated
hydraulic
conductivity:

Date: 2% Moy {98%F

GAS WORKS PARK
WELL COMPLETION SPECIFICATIONS

Field Geologist: Kirt SC/V\:\TM DriHers:Dat_w‘\\&? $
(Signature): i /o Stu Xle
Well Numbgrs:N\wcés— / i Pete Awm‘;l&‘(‘owj
Ground Elevation: 2921 £+ AevDd Type of Rig:—1 so\l- Rand

7986 T l@o’ﬁ‘afy

Hydraulic Conduct- Ra;{:-o/—mmm,y

Height of Monument 4vu5&\ ot ™
Height of Casing .48 /# helow Depth

3muy\3 Surface_ (ft)
Ground Surface 29.271 A4 0 =Toc
NEVD
Compritfonton it A1)
Groat” o sg 4 v\/// ////
Fo SersG oo :g%/ /
N -5
35" bepon o peles iff
seal o 6.5 % Sg AT e
=
'”Bfanafmoé%m =l
28 A 4 6.5 § =
ucfzf é[d%y%S . a il =
Aord 7987 wakdr ] § L=
L“'_E:-?uaz
Maximum c’e("*‘k oF borehole. 2pHF L - #

Denote on diagram: location ang
thickness of annular fill material.
screened interval(s), product and
water levels.

Drilling Company: Us6S Scrte. Bervbars




de

Ceiginal and First Copy with
[‘;iel;aﬂmcnl of Ecology

nd Copy — Owner’s Copy
S¢°7d Copy — Driller’'s Copy

WATER WELL REPORT
STATE OF WASHINGTON

Permit No .

Application Mo

(1) OWNER: name.. U.$§..Ceological Syrvey.

. Add!‘&“....‘]?.z OlPacificA_ve.,TacomA L..HA . 944 0,2

(2) LOCATION OF WELL: counyy. . Klng

Beuring and distance {rom section or subdivision corner

i 1 NE,‘ Seclg T 25 N., R['E b 4

(3) PROPOSED USE:

Domestic [J Industnial (J Municipal (J
Irrigation {J Test Well X] Other 0

Owner's number of well

(10) WELL LOG: Page 1 off?2

Formation: Describe by color, character, size of material and structure, a
show thickness of aquifers and the kind and nature of the material in ea
stratum penetrated, with at leart one entry for each change of formatic

(4) TYPE OF WORK: G rer o ehe ¥ GWP=5 MATERIAL FROM | TO
New well x Method: Dug a Bored (X ] po
Deepened a Cable O Driven [J .R_og_t__ng_g.'__. (Fill) 0 : U‘J
Reconditioned (] Rotary [ Jetted
Sand, medium; gravel, 1 ipch and 0.5 1
(5) DIMENSIONS: Diameter of well 2 .... Anches .
Drilled........... 2. 0 ............ ft. Depth of completed well.. . .- l Ag_.'..f__.n. greater; CObblOl. (Fill) '
(6) CONSTRUCTION DETAILS: PVC casing Sand, fine o medium, brownish- | 1 & 2
. . .2 0.5 8.3 gray, clayey, silty; cobbles to !
Casing installed: < - pjam. from ) t. to . 1t. 3 {nches (Fill) ]
Threaded (J .. ' Diam. from ft. to ft. * -
Welded X .. Diam. from e 1L tO ft. -
- Sand, medium, gray; gravel to 2 3
Perforations: vesq nom 3/4 inch; clay; ashbalt fragmenpts f
Type of perforator used (F! 11 agd Gas WOI'k! d!EQEitl) f
SIZE of perforations ..o . DY s in. ) i
........................ perforations from ft. to ft. ) 1 3 4
...... _ perforations from & to « | Sand, medium, light gray; grave
_______________________ perforations from ft. to ft. to 3/4 iBCh; daY; ‘aph&lt
S fragments. (Fill and Gas Works
creens: v N
Mm,m'l; oD gvdrophilic deposita)
Ty Model NO oo
Dif,:,_ T e 10 e 883 1, o 18.3¢ | Clay, gray, silty; brick 4 5
Diam. .o....... Slot size from ft. to ¢t | fragments; tar. (Fill and Gas
Norks deposits)
Gravel packed: ves @ No[Q Size of gravel: ~i8..3&g~d .
Gravel placed trom .0 1. to 18 %1 Clay, gray-brown, silty; brick S i 6
Surface seal: ves® No() To what deptyy _6a5 .. n | LEaEmEnts; tar. (Fill and GAs S
Material used in seal bentonite/cement Works deposits) i
Did any strata contain unusable water? Yes O No (X l
TYDe Of Water?. . oemreceeresersmesseens - Depth of strata .o - | Clay, gray, silty. (Fill and Gas 6 ! 7
Method of sealing strata off Works deposits) : _
(7) PUMP: cturer's Name
e None. - Clay, brownish-gray; brick 7 8
- fragments; tar. (Fill and Gas
(8) WATER LEVELS: [anoere S tovar-... 29,21 _«. | Works deposits)
Static level 13.08 £t. below top of well Dau._m.LQUSJﬁﬁ
Artesian pressure ...........o... —_1bs. per square inch Date.......... .. - Cllx graz‘ gh-brown: brick 8 9
Artesian water is controlled by £
(Cap, vaive, etc.) fragments; tar, (Fill and Gas
. Works deposits)
(9) WELL TESTS: ool eiow statie tover” Work stazted_10/28 15 86 completed—. b0/ 28 1o 8¢

Was a pump test made? Yes J No (X If yes, by whom?. _...oooiercceenvercennes
Yield: gal./min. with ft. drawdown after hra,

.

”»

Recovery data (time taken as zero when pump turned off} (water level
measured from well top to water level)

Time Water Level Time Water Level Time Water Level
Date of test
Bailer test................. gal/min. with..........cc... £t. drawdown after........... hrs.
Artesian flow g.p.m. Date
Temperature of water...._......... Was a chemical analysis made? Yes & No (O

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report :

true to the best of my knowledge and belief,

(Person, firm, or corporation)

(Type or print)

1201 Pacific Avenue, Tacoma, WA 9840:

Address

C.
(Slgned].. 3D e e
License No 1467 DateHarCh(’ ............

(USE ADDITIONAL SHEETS IF NECISSARY)

ECY 050-1-20



nal and First Copy with
lo

rr&entyoi%angs Copy

d og,‘:’— Driter's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application Mo

Permit No .

. Address 1201 Pacifi

Ave., Tacoma, WA 98402

@

poaring 20d dist
3) PROPOSED USE:
( Irrigation [] Test Well (¥ Other 0

Name......=2%2. %
/ : - = —
) LOCATION OF WELL: county . KARG " NE, ME, _ 19 . 75 i
ance [rom section or subdivision corner
Domestic {] Industrial 0 Municipal (J (10) WELL LOG: Page 2 of 2

Formation: Describe by color, character, size of material and structure,
show thickness of aquifers and the kind and nature of the materal in e
stratum penetrated, with at least one entry for each change of format

. s ~

" -

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Time Water Level | Time Water Level Time Water Level
Date of test
Bailer test............. gal./min. with...... £t. drawdown after............ hrs.
Artesian flow g.pm. Date

Temperature of water............... Was a chemical analysis made? Yes {J No (O

ECY 050-1-20

{USE ADDITIONAL SHEXTS IF NXCESSARY)

/ ) .
() TYPE OF WORK: i o ona el GWP=5 MATERIAL FROM | To
New well o, Method: Dug [] Bored -
D;pemd a Cable O D::m g Clay, gray; cobbles to 3 inches; 9 | 1i
Reconditioned J Rotary (7] Jetted O brick frngmentx . (Fi.ll and £a39 !
" works depoaits) .
(5) DIMENSI?ONS: Diameter of well ... ,
Drled..... ... &¥ Mt Depth of completed well g ]’ brovn, lilty, clayey; gravel; 10 | _lJ
- e . cobbles to 3 inches; tar. !
(6) CONSTRUCTION DETAILS: n I drif -
. . Recessiona rift
Casing installed: . to 7 (E )
Threaded (] tt. to 1t
‘:,dded O £ to « | Sand, fine, gray-brown; some clay 11 1:
- tar and oily. (Receszional drift)
Perforations: ves wNo(3 |
Type ot perforator used. : Sllﬂ ’ fin! BI!I-hzomg 1 _gome clay 13 ] 17
SIZE of perforations ... ... in. BY o . in. N b 4 i
perforations from “ to « | tar and oily; water bearing.
. perforations from & to « | {Raceasional drift)
perforations from ft. to ft.
Covared with locking irom wataer
Screens: vesg  NoQ box set flush to land surface.
Manufacturer’s Name
Type Model Nooo oo
Diam. . Slot size from #. to « | Note:r The color on all samples
DIam. e, Slot size from tt. to tt. | below 4 feet 1is distorted by tar
or _tar hy-products.
Gravel packed: vyes] No[)  Size of gravel: e !
Gravel placed trom .. t. to 1t. 1 }
T g
Surface seal: yesg NoO To what depth? —oo....... -t —
Material used in seal -( !
Did any strata contain unusable water> Yes OJ No (] i
TYPe Of Water?. oo . Depth of strata ... I
Method of sealing strata off !
(7) PUMP: wmanutacturer's Name
Type: HP
. d .
(8) WATER LEVELS: [Landsutface elevation =~
Static level ft. below top of well Date...... .
Artesian pPressure ... —1be. per square inch Date... ... ...
Artesian water i{s controlled by.
(Cap, valve, etc.)
. Drawdown 1is t el -
(9) WELL TESTS: i Tuow watie tever 0 work riacte 10728 1586 compietea.. L0/28. 108
Was a pump test made? Yes[J No[J I 7e8, BY WhOM? oo | e e
Yield: gal./min. with tt. drawdown after nrs. | WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report
true to the best of my knowledge and belief.

NAME, Ronald C. Lane
(Person, firm, or corporation)

(Type or print)

Address. L L LT
(Signed] M C. gﬂ/(\,l./

(Well Driller)
License No.....1467 Datetarch 4 , 19.9




GEOLOGKC LOG
OF EXPLORATION

QL1ENT/OwWNER (::/‘/ a/ff"a (o
TmArewmoueérno.: T¢ - 2S5 Gas Jorks Tk

EXPLORATION NUMBER MW @ & seer_ ol

sTART oate 27 O 1986 var 9 AM
GROUND SURFACE CONDITIONS: M+; Som & S'f‘bwdm/ﬁ HoO .

TETRA TECH REPRESENTATIVE ier 7 S e e
EXPLORATION ConTRACTOR: LSS WRD  Tacowa
operaToR: _USES  Samts Earbara - Dare W =

Cement = ORILL TYPE/METHID . Am /"\O\\Ov\) Stem)
SURFACE ELEVATION 2716 /2 0ampa V6VD L usmeer welGHT ¢ smoxs. LA
. Z|OATE 27 Ock 84
Eggg‘ga"éz - 3 g rlrive
QSHW §§§§§E Ugé n DEPTH TO WATER
gggng,_Ewuég @ @ HOLE DEPTH
ggﬁ ggggg&lg M4 © CASING DEPTH
¥ . 3 DESCRIPTION OF STRATIGRAPHY
[ N\ 7// 4 S/ [roct zom e, orgamie. rich 7o Jus A
\S 117 4/&1«[)’/77‘/54nd/9mut/ fo V& pmxtune Oredom. Are S
\ Uz l2 |2 ///“ . Sand (brown) with cloy [/t actren and rownded graved /o 3 ina
{' TN // 3 frrihed nafer cricown rered at A4S A Aevel.
{\\ T2 Fy sand with reunded pea gravel, concreta Buaments, cindens
) N 2% 4%/ o] Woater epcowntered atl 3.5 So4 pemve/. bhc,
z&\% \% Tt / ] [ Bk _contamineted zard with rmeded 200 arave | and
\ X |zlz2 |6 //A 6] coActete  and woodd #a/q/’zﬁ/ﬂ? . Satirated.
> % . ,A'U,z 7 Black [Farry 7) plant wastes From 6.6 Fp 3 A5 Shen
A 7|0 75 o] Gray Sand with some =ttllay and arave/ 4»4797»1;
\ﬁ ) S PS5 Lt Coroballe caved ALl assume o cuthn
= 9 AAat cortarmimarted dcﬁorﬂt‘ exdends o bortbor wzém"
+ (\I‘ 1 Borehofle Aerntinghar ar 1D 17~ bvel
2
Q 4
\ }-'
6]
s
6]
s
8
N
-
NOTES: ADO 'C' TO SAMPLE TYPE IF A CATCIER 15 UseD. O/SY

19
FINtsr oatE 27 0t o0R, AON or cont. 0




GAS WORKS PARK

WELL COMPLETION SPECIFICATIONS

Date: 27 1987~ Drilling Company: LSES Gt BKadrrn,
Field GeoloQist: 7 Bchmisrer - Orillers: Dpe Woley k2
(Signature): A=~ sehmica_ 4€Z?7422§?;xhgaég
Well Numbers: mwob 1 fere ,7n5/92T9L
Ground Elevation: 27.16 ++ NeVD Type of Rig:;zayzvsz/éfaqy/
Start of Drilling: 27 ock 198%F A (a/z/;/
(Day/Time) ~g AM

Finish of wWell '
n Height of Monument lesh mwrmr—

Development: '
(Day/Time) Height of Casing @b, 42 A%Ae/ov Depth

round Surtice (ft) »

Nominal Hole Diam.: g,mﬁej i Apel 1987

Casing Type:welded joist PVC- wader lore|
Casing size (id): Zinch dra. Ground Surface 2716 4 0=

Screen type: slotted PVC : VD

Slot size: .1

Well Devgghethod: 745-/kmvanz¥ 527457764z37%gv/?é1

Swrrace. wmp oA
el gy “wiand. | Sty % sk

Groundwater Measurements

Date/Time: 23 Apn 1987 | Bentbrite seal (4",
Depth (TOC): 7.6 A | Tom A5 A s ~ 7 47

Elevation: 2, 744 424
Datum: ALY PE 5aﬂd,’ﬂaaé Ao

Hydraulic éonduct- Pwvv\pc\own /@ /’7Z 75 /,5/’7,( ‘1

ivity test method: ‘o £ Lo '

A
So .
nes -~ 1
-
.18
L

- .

)Z)L (X of fa™
¢(Pvcs) Qe

L

Saturated
hydraulic \

ductivity:
concue W‘t)’ MAX‘vMuM A&(ﬁ"\d‘t kore_\o\f_.i /05 /2/

Denote on diagram: location and
thickness of annular fill material,
screened interval(s), product and
water levels.

(NN




File Onginal and First Copy with
D~partment of Ecology'

second Copy — Owner’'s Copy
Third Copy — Driller’s Copy

WATER WELL REPORT
STATE OF WASHINGTON

Aprlcation No.

Permit No

(1) OWNER: wname U.S. Geological Survey .

Adaress 1201 Pacific Ave., Tacoma, WA y8402

(2) LOCATION OF WELL: cCounty ... K&BS oo

— NE s _NE . sec..19.. 1.25. . R.4E.

Bearing and distance from section or subdivision corner

Domestic (J Industrial 0 Muntcipai (J
Irrigaton (3 Test Well £] Other a

(3) PROPOSED USE:

Owner's number of well

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure
show thickness of aquifers and the kind and nature of the material in
stratum penetrated, with at least one entry for each change of formu

(4) TYPE OF WORK: (1f more than one).... B L MATERIAL FROM | T
New well X Method: Dug [m} Bored (X I
Deepened O Cable (J Driven [J Sand, fine,. light brownish=gray, a :
Reconditioned [J Rotary (0  Jetted [J : vel to 1/2 inch i
, (Fi11)
(5) DIMENSI(())NS- Diameter of well .. .. .. 2 ........... {nches.
Drilled....... &M .. ft. Depth of completed WCLL..A...S..I..S__,.‘__K. Sand, fiﬂel dark br s sil:y. 1 _
(6) CONSTRUCTION DETAILS: PVC casing clayey; gravel to 3/4 inch; .
Casing installed: .. Diam. from 0.4 ft. to 1.9 . moistura, (F111)
Threaded {J .."" Diam. from ft. to 1t " ‘
WeldedX) e " Diam. trom ... ft. to ... . | S4nd, medium to fine, black, 3 i ¢
. ailry; gravel to 1/4 inch; [
Perforations: vesg o it . i
Type of perforator used water bearing at 3 3/4 feet. !
SIZE of perforations in. by in. (Gll works dGDOlitB) i
perforations from ft. to ft. '
perforations from ft. to ft. o
perforations from t. to #t. | Sand, medium, black; gravel to 4 | 8,
1/4 inchi concrete and wood |
Screens: ves ¥ wno q " fragments; saruratad (G ,
Manufa 's Name.... HY! XQPp L
Type °WE' Model Mo | waxka deposits) ‘!
Diam. .. 2" Stot size 2010 from 1.9 1t 0 9.9 #.
Diam. oo Slot size trom 2t to t. | Sand, medium, gray, clayey, 8,5 ! 1¢
gilty; some gravel. (Recessional .
Gravel packed: vesiy No  size of gravel: .8 sand. | drift) ;
Gravel placed from k3 ft. to fTt.

Surface seal: vesig NoO To what depth? . ded 2t

Covered with locking iron water
box set fluah to laand surface, !

bentonite/cement

Material used in seal

Did any strata contain unusable water? Yes (O No (X
Type of Water?. ..eeeeceereenmnen — Depth of strata...... ... - :
Method of sealing strata off T
(7) PUMP: manutacturers Name i
Type: None HP }
|
. Land-surface elevation
(8) WATEI; LEVELS: above mean sex level. ... —127.166‘6
Static level +83 £t. below top of well Dnek.......gl_gﬁg_..*
Artesian pressure ... — Ibe. per square inch Date..o o

Artesian water is controlled by.

(Cap, valve, etc.)

Drawdown is amount water level is
lowered level

(9) WELL TESTS: below static leve

Was a pump test made? Yes ] No (B If yes, by whom?
Yield: gal./min. with #{. drawdown after

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Time Water Level | Time Water Level Time Water Level
Date of test
Bafler test.....ccooounne gal./min. with............ ft. drawdown after........... hrs.
Artesian flow ¢.p.m. Date
Temperature of water..._........... Was a chemical analyais made? Yes X No [}

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

Work started 10/ 27

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this repor
true to the best of my knowledge and belief.

T et S

Bopald C, l4age

{Person, firm, or corporation) (Type or print)
1201 Pacific Avenue, Tacoma, WA 9840

NAME

Ad
[Signed] W C-g'owdv
(Well Driller)
License No...1467 _ Date. March 4 19.
-



GEOLOGIC
@oc EXPLORATION CLIENT/OWNER) 4# o~ 54'427%
S — TETRA TECH PROJECT NO. TE-3@IS = Gas Wo ks Fark
(SOw DIMENSIONS TO MAPPED @ EXPLORATION NMBerR AW@Z- seeT_t_ ol
sTART oate 28 . 70ber /986 on P i 3P A

o ol Sedes
M GROUND SURFACE cONDITIONS: oS = 1o Sranding sater
g ~ '
%
o7 @,ﬂldﬁf} TETRATECH REPRESENTATIVE, Kor?- X fper e
® M EXPLORATION CONTRACTOR: W6 S Tacor»ra ~ wkpD
_ - OPERATOR: U5 C5 Sante Barbara — Tave v ey
ﬁ. r ORILL TYPE/METHOD: I >3 '
SURFACE BLEVATION 29.3Z° oatum Re¥/D HAMMER WEIGHT ¢ STROKE:
zlel . lzlz | ] 3 g B|OATE 128 ¢t 06
EHEOH EE ] o ——
gl w5 % [eg L £|® DEPTH TO WATER || ~/h £
Z12- Elz (w8l x 8 HLE oePTH [ /7
) yo Y ¥ g [y ==
63& E?%gyg g_ ~ICASING DEPTH ||
DESCRIPTION OF STRATIGRAPHY
\‘x‘ N 1% Yark orown ssil horiton. veet sewe . Oramnie rich
§ ya ,,4—71',/ 1 Sus—’r*'(o\orea sond and 3”%/*&\\ well vourded, poorty
s} l /A z: HoNf‘*fd\, Trom d)(?ci& S’fa\‘n?r\jj. Miner” sii4/clay Lrnction !
. L,/ / . \ /
o 1+ [Orange 3von- oxid —Fad N
7 _ . e stained sand/a ravel wwixin
? ‘V‘/ 4 N [D\m/iﬂ'i) Wi o si/elan Pacrke. '}-\YI:X\M \(Ve\i;\‘;“f‘
(3 iy 7 s.: nit- ovey b/acka}r(mr\/d o P-23 Scale .
N o 1 5 Dowe. xbure I
\§ UL A ] e Toass ol el b tdler ghasae.
A\
o T (2ad wih some aravel J2 % nch, well vewded, soasiond
)%\ Zi(?), U/ ol copble. Mingr st/ Frachon s ineveases vi:—?\dieifh )
X 8% ) BNU _720ds 3.5 unts @ 8.8 Bt on sample  core Calorm
S 17 * ?‘M\‘je— “b dork., petdlewn staning - No iron oxdes .
Z,éz‘ 78 (GT\A W\H\ minoy 7%"1‘,( + &MC}H‘JFY\*&M\FHGW{‘ 5«‘H~/
Y 1 g e lenses, usu. Lt snlermix@lsomd. Dresel odor
e ) Cledy o ot top of core Wit iviter ixed sant
AN I { YN , arave,
—tkbal 2 e pordon of core peedeminantly sand w. sond. e
R s/ 1 el rounded. Dissel odor. UM = 2.5 wnrss, OFA >
({3 P > Can off sca\e., set= of L glarmn while deving lagt! 2. cores,
24 9.1,1/'7 o Qumr\\; ywet cday Tndirates wader encuanitered | ~ ¥k oL
/B L Fneo\omx\é\amﬂv well younded sand i
] & ?rw/&,l o Yoltnclh . minev P omPenents
6 - ‘
Bo;jxxo\b Yermineded ek A {Z 27 Bve] T wiadens
H7ugted sand farovel] s _podure . posily sand
7
NOTES: ADO 'C' TO SAMPLE TYPE IF A CATCHER 1S5 USED. p/mly
F INISH m‘re.mb?&rm.”’wmm. o

Er,




@ GAS WORKS PARK

WELL COMPLETION SPECIFICATIONS

Oate:2F May /987 Drilling Company: USES Santy Barbarn
Field GeoloQist: Kiur Schmicrer Drillers: Dave. Wiley
(Signature):ww AR K\qdy
Well Numbers:mwg? P Arw\j'{ﬁ’bv\j
Ground Elevation:29.32 A NgvD Type of R)g:ﬁj&,—sot\- Raund
Start of Drilling: 28 oceber 1984 Fiv Rotar
(Day/Time) o@7:30 Am L)
Hn[‘)zce?gpr::ll. Height of Monument étd/? 0 e
(Day/Time) Height of Casing @ 47 A+ Depth
ée/ou/ 7»’@/ surface. (ft)

Nominal Hole Diam.: & ,‘nc/?e_s
Casing Type:ucided ;aidt FYC

Casing size (id): 2 inch dsa. Ground Surface 29.32 4+ 0 =voc
Screen type: siethed PVC- NGV D 7
Stot size: ¢b. @1 inche /a__j_*l——’/
Well Dev. Method:aqs—PcwereA s [emay%/éaném' /
surface Pump  with 7rou7" “om Rk 7. W54 .

Steesl Suu”jtr\j wand.
Groundwater Measurements

AL o

|38 bertonite peller IS
Date/Time: 24 Ape. 1982 | seal Lrom < o 4 L Y |
Depth (T0C): g4p <+ \
Elevation: /9 25 &% #g SQ”CJP"CK #Aom '\—).

1E o S AT
Datum: Agvp ; .
Aorid SIGF warer NN
%

Hydraulic Conduct-&r@—a/-movg?/ Jove/,
ivity test method: pump Jes* ; X
Saturated =l ‘/
hydraulic .. g
conductivity: —

o o T I

VX

TN inn

Oenote on diagram: location and
thickness of annular fill material,

screened interval(s), product and
water levels,




File driginal and First Copy with
" Department of Ecology

gsord Copy — Owner’s Copy

Tuird Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application No

Permit No. . ..

Address.. 1201 Pacific Ave., Tacoma, WA . 93402

(2) LOCATION OF WELL: county

— NE.w . NE .15 sec19. . 7.25 5. RA4E WM

:13'e_~f_ring and distance from section or subdlvision corner

(3) PROPOSED USE: Domestic {] Industrial {J Municipal {J

Irrigation [J Test Well I} Other O

(4) TYPE OF WORK: pyrers number of well Gupey .
New weil >x Method: Dug O Bored XJ
Deepened a Cable Driven (J
Reconditioned [] Rotary ] Jetted O
(5) DIMENSIONS: Diameter of well .........__- Z_ inches.

Druledl7£t Depth of completed welL_....L.Z‘n.lm..‘...__tt.

(6) CONSTRUCTION DETAILS: PVC casing

Casing mstalled: 2 ,,,,, * Dlam. from 0.5 7.1

ft. to 1t.

Threaded [J ... * Diam. from ft. to .

Welded [ X ... " Diam. from ft. to .

Perforations: veeg woxg

Type of pertorator used

SIZE ot pertforations in. by in.

perforations from ft. to 1.

- perforations from ft. to ft.

.................... .. perforations from ft. to 1t.

(10) WELL LOG: Page 1 of 2

Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation.

MATERIAL FROM TO
Sand, madium, brown; gravel ro 4] 0.5
1/2 4nch, (F1ll)
Sand, medium, black; gravel to 0.5 1

1/2 inch, (Gas works deposits) | L -
Sand, mediwm, gravish-brown; 1 3'___
gravel to 1/2 inch; somae

H clay.

(Recessional drift) _—

Sand, madium, light brownm; 3 >
gravel ro 1/2 inch; gome clay;
dry. (Recessional drift)

Sand, medium, gray to reddish- 5 7

Screens: vesx NoQ
Manut c%uéar’l Name... Hydrophilde

Type Model NOwooooe..
Dism. 2. Slot size 4010 from Ll ft. to b Lad.. st

Dlam. ............ Slot size_ from ft. to 1.

brown; gravel to 1/2 inch: some

cobbles to 2 inches; increasing
<lay with depth. (Recesgional

drift)

‘Gravel packed: va g Size of gravel: _28.#and..

No%

Sand, medium to coarme, gray; 7 8
gravel to 1/2 inch., (Recassional i

Gravel placed from ft. to 17 1. dr1fr) H
Surface seal: .y, T No{d To what depth? _..5.0 . : -
Material used in seal....... bentonits/cement Sand, medium to coarse, gray with 8 ' 9

Did any strata contain unusable water? Yes (] Nox | yellowish~brown mixed; gravel to ! )
Type 0f Water?...cu oo eeeeameeeneae Depth of Strata .o ll_Z_ixlChL_mh.L_(Rmional !
Method of sealing strata off drift) !
7 PUW: g ame
™ m,:Mm&%cé?” " 5P Clay, gray, sandy; gravel to 1/2 9 10
inch., (Ti11l)
(8) WATER LEVELS: Iandewscesiemion 29,32
Static level . 21le3 £t. below top of well D-te.le.wﬁﬁﬁ_ Sand, madium, brmi‘h-grgy; 10 11
Artesian pressure ... ——Ibe, per square inch Date.. .. gravel to 1/2 inch, (Ti11)
Artesian water i{s controlled by.
(Cap, valve, etc.)
(9) WELL TESTS: [on T eiow Satie tever " work stasted_ 10728 1386 compiuiea . 10728 36

Was a pump test made? Yes [J No @8 If yes, by whom?..coiooomoirienens
Yield: gal./min. with ft. drawdown after hrs.

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

WELL DRILLER’S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAME Ronald C. Ll%._m__.

Time Water Levsl Time Water Level Time Water Level (Person. Arm, of CO}'DOrIﬂOH)(T—orpnnl)
e Address. 2201 Pacific Avenue, Tacoma, WA 98402
Date of test . [Shmed].w €. .30ns
Bajler test........coo...... gal./min. with_...........ft. drawdown after ... hrs. (Well Driller)
testan flow g£.pm. Date
2mperature of water......._.... Was a chemical analysis made? Yes 39X No (J License NO...l.z’..e.z ................................ Date ..<Ma.rc.h..4. . 1#37.
IF NECESSARY
(USE ADDITIONAL SHEEKTS ) s
ECY 050-1-20 £~



- , .
Flle it o Ecology 0 " WATER WELL REPORT Application No.

De — Owner's C

S Y oaniers Cony” STATE OF WASHINGTON Permit No. ...

(1) OWNER: name.. Geological Survey Address 1201 Pacific Ave., Tacoma, WA 9840,
T b 2

(2) LOCATION OF WELL: county... King : - NE v NE ysecdd 125 x nSE wu

Beuring_and distance from section or subdivision corner

é(g) PROPOSED USE: Domestic O Industrial 0 Municipal g | (10) WELL LOG: Page 2 of 2

Irrigation (O Test Well ¥ Other O | Formation: Describe by color, character, size of material and structure, ang
show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation.

(4) TYPE OF WORK: Owner's number of wellm-7

{if more than one).... U MATERIAL FROM | TO
New well x Method: Dug a Bored XJ

Deepened  (J Cable O Drven | -Sand, medium, light gray; gravel | 11 L 17

Reconditioned (J Rotary (] Jetted [J H H ring ;

At 12 feet.

(5) DIMENSIONS: Diameter of well ~._2 ...... {nches. ! )
Drllledl]-ft Depth of completed well........... l .Z..Q.J.r..._____tt, B : ’

1

(6) CONSTRUCTION DETAILS: -hox set fluah to land surface. | | =
Casing installed: - . . i -
Threaded (J tt. -
Welded (J f3t. —
l
Perforations: ves5 o -
Type of perforator used
SIZE of perforations ... in. bY e — in.
....................... perforations from tt. to
pertorations from ft. to
perforations from ..........._. - ft. to

Screens: ves O NoQ
Manufacturer’s Name

Model No......__ e soanas
from ft. to 1t
from 2. to 1t
Gravel packed: vesg No(3  Ssize of gravel: . !
Gravel placed from ft. to tt. 1
Surface seal: vesg Nod To whardepth? ... -t A
Material used in seal - !
Did any strata contain unusable water? Yes O No (O !
Type 0f Water?......ocpcemenne ~ Depth of strata...______. . ;
Method of sealing strata off
(7) PUMP: Manufacturer's Name
Type: HP
. Land-surface elevation
(8) WATER LEVELS: above mean sea level.... ...t
Static level ft. below top of well Date...______
Artesian pressure ... ~.—1bs. per square inch Date............__.. -
Artesian water is controlled by
(Cap, valve, etc.)

WE . Drawdown is amount water level |
(9) LL TESTS: lowered below static level v Work rtart«i_..._].-_QLZ_a___._. 19__..5.§ Completed.... 10
Was a pump test made? Yes(J No (3 If yes, by whom?.ooorroooooooooo
Yield: gal./min. with ft. drawdown after nra. | WELL DRILLER’S STATEMENT:

This well was drilled under my jurisdiction and this report is
” " true to the best of my knowledge and belief.

Recovery data (time taken as zero when pump turned off) (water level

measured from well top to water level) N RQ ld C ne
; AME.....! DA Ga lana.
Time Water Level Time Water Level Time Water Level (Person, Arm, or corporation)

.ft. drawdown after........._... hrs.
g.pm. Date Ma -
: March 4 57
mperature of water.... ... Was a chemical analysis made? Yes (J No [J | License No........... 1467 Date.. . . , 1970
(USE ADDITIONAL SHXETS IF NECESSARY)
==

ECY 050-1-20




OF EXPLORATION

@GEOLOG!C LOG

CLIENT/OWNER C‘*Y ot Seatle
TETRATECH PROVECTNO.: TE-3B1S5  Gas Werks Pat

LQGATION SKETCH

(SOW OIMENSIONS TO

@ EXPLORATION Nureer MWDK

sreer__ o/

START DATE 27 _Ocdober 1980 ,am _—~ 1 AM

bk,
\ GROUND SURFACE COMNOITIONS We7" | sTandlaq /513/@

s

TETRATECH REPRESENTATIVE: /d""/' cSL//mW
EXPLORATION CONTRACTOR: 4565 WA D Zriprma

& MW B archeS
o —Bwred PERATOR: _U5CS Soatn Bardara — Lave W.ley
- > ORILL TYPE/METHOD: Aollovy  Sieem /4:}‘” /
e BN Cl”k At VD | vamer wetaHT ¢ sTrokes XA
T z d GIPATE 2F ot 8¢
Eggggadgg - 3 g clrive 3 pM
S,_ w :g &4 E - in DEPTH TO WATER |p 16-12 #1]
ggﬂgwé"ﬁ"’uﬁg g @ HOLE DEPTH 137
33@ gyggggg 18 | & B =[casing oermo
Ly . 3 DESCRIPTION OF STRATIGRAPHY
:g \ W 4 59:\ }\afTZ'.ay\_/V‘oé‘*‘ 2.0 e— -}'o j#‘(—/*}[o/gmfa /‘/‘cA
NEEEY) ’ z
A §
SR W] [Black, corsoidaled confamination. o tokecmxed sond.
XTSI 7T 7T 7074 3
N 57, A I/‘l ‘: LVar ¥, ?.'4—0\\\1 waotecial conbinues down v S AL Jeve/
BN { lchange Ha peorly sorted siW/sand /aveved Goitw
g\ ’i 71,2 ,51 54 bea q/mwah parxdwre. s well rounded | bccas one |
NN LEE o] lzobblle Hdn = rndWes, Some =en&s  of dark
N l 7.512.4 ] cordmminadien. BNU reads 2 ants WEQMM
o 7 Peedom: ncmHv mand Wl gravel ip Yz tncln Z silt/elo
\)\y § o Fractipn _mindrn HNU veads 2. units over  backarpune
5 [ishs 9V Charme o qmw/b\we/ day wih ndermixed sand
A e
Q ///10: Sandy amu/blue day.
\g\ o o W 4 60\.&! rontnucus mfvo/v/bivuz_ ¢(~=\/~ o 1.5 -2
. 1] 4 1
N2V ] [Peciomeontly  2hy with totermilie b sandy lom
15’,5 35 ] [d& 3 Inches dhick [occurping every 6-12 rnehesl
: > Lomtnwowns —H'\f‘ow;h +o (B4 ferhe! .
27 155’ // * Dgfox contre\ _preblems +hig
valia avga - ozpeated samples tnken
7 | 6] Lo eclsby probleen .
s
7 o] [ Bewhole terminated oF (18FF fovie/.
A ; -
[«

NOTES: a0 ‘cC

TO SAMPLE TYPE IF A CATCIER IS USED. D//*/}’ <;; t
FINISH OATE: 25, 5___




—

™

tart of Drilling: 2F o+ 19846
(Day/Time) ~13:0¢

sround Elevation: 2988 &+ NGVD

GAS WORKS PARK
WELL COMPLETION SPECIFICATIONS

Date: 274 M 795%F Drilling Company: US6S Sawln &Surdara
Field Geologist: klrF Schmicresr Drillers: Thve Wi\
(Signature):/&/’M Stw Klad
Well Numbers:mwg@g Pete Av‘w\S'Wo‘vxj

Type of Rig:j?vaso\\— Rawd Aliv
Qc‘('w‘\)

Finish of Well
Development:
(Day/Time)

ainal Hole Diam.: 8 inches
Casing Type: welded PVC.
fasing size (id): =z inch 4dra.
Screen type: slotted PVC
Slot size: . @10 vk
ell Dev, Method: sufice

Pump  w. 5»«37'\3 Pipe.

Groundwater Measurements

Date/Time:23 Apr, 1983
Depth (T0C): .96 Ffeek(Td)

Elevation: z9.@8 ﬁe,gj\'\
Datum: N&aVP

raulic Conduct- Bho. .~

ty test method: pump 7%5-,5
Saturated
hydraulic

conductivity:

(1)5\&&‘5& of 3/3”&.‘0(. f:el\‘:i‘_s

Height of Monument ﬁzxgé gazm#

Height of Casing .53 Depth
below 3“’""\&‘ ‘Suﬁ; (ft)
Ground Surface 29.82 /- 0 c

Rentonide sea [

Cj‘aa\

wader level =796 4 | P U
T
—>18"" " ‘
w/ - . .

Denote on diagram: location and
thickness of annular fill material.
screened interval(s), product and
water levels.




File Oniginal and First Copy with
Department of Ecology

gecond Copy — Owner's Copy
Third Copy — Dnilter's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application No

Permit No. .

(1) OWNER: wyame. UsS., Geological Survey ...~~~

(2) LOCATION OF WELL: CoumyKing.

........ ~ NE W NE _sec.19. 125 N.R4E.:

Bearing and distance from section or subdiviston corner

(3) PROPOSED USE:

Domestic (J Industrial (O Municipal (J
Irrigation (J Test Well XJ Other a

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure
show thickness of aquifers and the kind and nature of the material in
stratum penetrated, with at least one entry for each change of forme

(4) TYPE OF WORK: {recs qumosr ot well  GWP=8. MATERIAL FROM | T
New well o} Method: Dug a Bored X
Deepened 0 Cable [ Driven [J Root zone. .. (P111) 9 ! 0.
Reconditioned (J Rotary (0  Jetted O .
Sand, fine, black, silty, clavev,| 0.5 :
(5) DIMENSIONS: Diameter of well ... 2 tnches. mott:]’.ed or’frackl;d appe;rance. 5
DrﬂledZOn Depth of completed well_.lg..-.i.«.m..m“.tt. (GAI works d&pOlitﬂ) |
(6) CONSTRUCTION DETAILS: PVC casing i ik I ] .
Casing installed: 2 - pam. trom 922 10 923 4 x:iie , o: ’frezz;daap;:rziify' :
Threaded [J . #. o ) +
Wexd:dg ............ " Diam. £rom ... _ft o :: cinders. (Gas works deposits)
Perforations: veeq wo¥ Sand, medf{um, light gray; gravel 5. £
;y;; o "‘f:"‘f” used s to 3/4 inch; cadbbles to 3 inches,
of perforations in. by in. |
........................ perforations from .....ccceeeeeee £, 80 oo £, _(Rgs:_eﬂ}_iﬁn&l drif:)
.................... perforations from ...
........................ perforations from ... ft o o £t 6 /
Screens: ve.mm nNogQ
Manufacturer's Name Hydrnphil ic drife)
Type Model Noo—oo e
Diam. 2" Slot size ....l.Q*Olrom .9:5 ft. tolgn..i_ ft. Clﬂy, dark br 2 'ilty. 7 8
Diam. ... Slot size trom tt to 1« | (Recessional drift)
Gravel packed: ves?y no 0 Size ot eavel: .28 mand. | Clay, gray mottled with 8 l 9
Gravel placed from 2 ft. ta 1. reddiah—brovn. (Till) i
Surface seal: vesg) No(d To what.depth? 3.0 . M
Material used in seal...p€0tORite/cement Clay, gray. (T111) 9 | 10
Did any strata contain unusable water? Yes J No & f
. TYPE Of Water?..eerrormrres DEPth Of SEIRER. oo Clay, gray, sandy, increasing !
Method of sealing strata off Blnd with dCDth. (Till) 10 i ]:_]1
(7) PUMP: Manufacturer's Name
Type: .None BP Clay, gray, sandy. (Ti1l) 11 15
(8) WATER LEVELS: [gndsurfice elevadon <381t a £ y: water| 15.9 16
Static level 942 ft. below top of well Date....10/28/86{ paarine., (Ti11)
Artesian pressure ... —1bs. per square inch Date.... . ... —
Arteslan water 13 controlled by Cap, vaive, ete) g-}-:y X l;t/xgy, RIAY} (nona gravel 16.1] 20
to inch. ETi11)
(9) WELL TESTS: gmw;;lg'm’ﬁ&t!;ﬁu fevel 1 work started__LQ/27 . 1986_. Completea.30/27 xﬁi

Was a pump test made? Yes{] No §g If yes, by whom?. o comrrvmncnene
Yield: gal./min. with ft. drawdown after

Recovery data (time taken as zero when pump turned off) (water level

measured from well top to water level)
Time Water Level | Time Water Level Time - Water Level
Date of test
Bailer test.................. gal./min. with...._........... At. drawdown after............ hrs.
Artesian flow g.pam. Date
Temperature of water............ Was a chemical analysis made? Yes (% No (J

(10) (cont.) Covered with locking iron water

(USE ADDTTIONAL IF NECKSSARY)

ECY 050-1-20

WELL DRILLER’S STATEMENT:

This well was drilled under my jurisdiction and this repor
true to the best of my knowledge and belief.

NAME. BomRld Ca LADE o,

(Person, firm, or corporation) (Type or print)
Address 1201 Pacific Avenue, Tacoma, WA 9840

{Signed] Q’ﬁ“r)ﬂ)‘t‘ C g‘am«kl

{Well Driller)
License No...... 1467 Date March 4. .. . 19.5
x set flush to land surface.
=



GEOLOGIKC LOG
OF EXPLORATION

QL 1ENT/OWNER ) {/?/4 J/M

TETRA TEGH PROECT NO. : 2 SBAS _ Sas bk s 4o, 4

LOCATION SKETCH

(SOW DIMENSIONS TO MAPPED
FEATURES )

S
oot

@ ExPLORATION Nuveer _MWEPS st f_or !

START oate 3/ QFaber, (986 ron L A
GROUND SURFACE CONDITIONS: Z@v/ﬂ s 5@4/74 S o

TETRATECH REPRESENTATIvE: Al o 5 oom 7=y
EXPLORATION contracTor: _SC58.S  WRD  Tasoomia

| ceerarons LU5LS  Sopnrbs 5’4/@ — e 4 oy
ORILL TYPE/METHOD: L7/ 0/ P aor—

SURFACE ELEVAT cé 2262 PhnuNeVD HAMMER WEIGHT £ STROKE: _ YL 4. /

z [y |z |z - g B|OATE 57 ok &6 Pecched| waler oz encounterd)
@ _gg g 5"’? g - Hrive ~ Ao at He & L Jeve] Jos7
Sv-m Egg JEE ng 9 OEPTH TO WATER || ~ /9 /M W When deilled “the

ggangbgwg e = Loy o 1027,
31593 |5 e ge P2 |5 P omme com e o
# 5 DESCRIPTION OF STRATIGRAPHY
\ \é \f\ 7// 1 PBeil oot 2one o ¢.5 £F Arown . $7on . black orm comFamynatn.
‘g\\Q ——74 Below Jhis 1 = H—/sqnd'/qmyg/ T XPre. | black- browwn
|zl 2 V] 2] |orederndely 494 contaminamt Jovels. HNW: 2 umts oor Bodkok
| KN N 1 (5 sand] arave/ mixbire Jo 45 mches, well ronded.
’ n{; l/ 17 7 f/ *H J!ﬂ \ red, b(éfck ml\’l)\ﬁﬁ — Jooks Jike. ash —~ Moé‘f’?ly A/dévé
’ NS o] \eetpleame cortamnatiEn . HNU neads 38 biss olor lovedn/e.
' ~< \? /R Buld na_debris = mosHy Lrrck - droken, angular v/ Seme
SRIPUIT: 3 / M \runded Sand 2 grape/, Ziay/ls /L Sonction. Modecately oy w.
NN 5! 6l W&(&é Corrtaminarion (cindes/she? 31; ey /?M/‘ﬂé/ Han
Y m N ! cbove ., MU reads 7 I8Y wunits oVer Sorels/e.
I 1™ lleedy 28ED wnits s Jolles avguce wp Fo 286 wnits
\ X } E& o] use. ‘around S untE5. Lasrt eohF-darre) Samp S was _eFan
) NI N Y adaide = nater (perched?), Lhe b aipborne  cottaminant-
3 X X 9 | oblem, deciled b avwser o samplng . Lost wader 2P
R\ { Sh N ol lawermy thowsd olog at 134F . adrera] Dot ekl
MR Nig was 4&?@ Ao ettt rras oAby | pp prerr cores )
3 N Pyl H 7 77 ‘
] SIESY Ll MaFerial in culZnas comtans clay Hraad aravd/ 78 Zjn,
n ' }q\xﬁ } ; well  rounge $rrmtld wed| grag S o na om>.
+ N > ‘n uing s, Black éar%‘nfu/ above 72 “;
3 N S| ] |elaw Shls 3 blacloray clay w. itermited sedimint
N ’} B Serap ppe, brick encoynfered’ Hrvm 13 15— fove ),
. X S B\!/d"‘l-\/ FASS Jeve /! el Hhroual orare/, cobbles -4 3a,
N o] [gracamtl el grodld) oih 55 nt Hilhen Bt
o} ] / 7z 7
2 A Conbinous +o 2B L fee /.
| L\Q a
’%L o H,0 encounteredy
{ ) Boreho\e. ferminaded st z3 #7 [eve].
NOTES: ADO 'C' 10O SAMPLE TYPE IF A CATCHER IS USED. pim7Y

FINISH m’rs.ﬂﬁ%ﬂmﬁﬁcg%w.a

units max?mu®,

Barreled cu?bnes  read 57‘3525// 182 un’s on HNU  at Fop oF barre/, 2806) wrs
5/172%4/7 o c&r?fé?’/ﬁ- Al A fﬁaﬁry.s \»‘/)/‘S/M/e, ave over backyround (=4




WELL COMPLETION SPECIFICATIONS

Oate:zg M

Field Geologist: kar
(Signature):
Well Numbers:mwegg

dy I9EF

Ground Elevation: 2762 A NevD
9: 37 Ocfober 1986

Start of Drillin
(Day/Time)
Finish of wWell
Development:
(Day/Time)

~7D A

Nominal Hole Diam.: ¥ inches
Casing Type:welded joid PV
Casing size (id): 2 tneh die,
Screen type: s| Pvc
Slot size: . @1¢ inch

Well Dev. Method: 7QS—P°N6~’SA\
Surtr pump wite steed
Suraing and.,

Groundwater Measurements

Date/Time: 24 A 1367

Depth (TOC): = 3¢t A
Elevation: /9 s~ 44
Datum: AJg VDD
Hydraulic Conduct-gmze_,,/_mmm
ivity test method: pump FesT
Saturated
hydraulie

conductivity:

+ ;CJ Y-

Y T A

GAS WORKS PARK

Drilling Company: usgs
Orillers: Da

/E/TT’Z Earédf:{

(-4

N‘\:,Y
Ste Klad
. P /¥*ﬂu;$UH7
Type of R’ng"a‘«fﬁc\\*@
AN Qriar/v
Height of Monument /{uﬁ vt

Height of Casing, & .33 A+ Depth
delow giound sz, (ft)
Ground Surface 2742 A# 0 = Toc

Ceme? by Forri revE
;2@47‘7§éw72fﬁi
o Twrra co

fgWC/ éf/}?é/],
S€a/ féqj) roe 4 A 2_74-
36" benTorr Ao ol
Séal Z-%ql bé\:f‘é

Aprif 1587 water fere]

L 5 aﬂ¢qcé Ao
23 H B A using
F AayJ or said

Jaee//c'a/,‘mém’a/.' 2D.8 te ID8 4 |- .
‘-/"*5’\’7 From MBR A o SwriBes, h

Maxtmu m. Aep‘H-\ of bor*e}\o\e_'. 238

Denote on diagram: location and
thickness of annular fill material,

screened interval(s), product and
water levels.




File Oripnai and First Copy with
Departrment of Ecology

seeand Copy - Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

. 4Pulcanon Mo

Permit No. ..

(1) OWNER: wume....lsS.. Ceological Survey

Tacoma, Wy 7842

v Wt N see 20 T2 N, RAT &'.VM

(2) LOCATION OF WELL: counyy..... KiDg

Bearing 2nd distance from section or subdiviston corner

————

(3) PROPOSED USE: Domestic O Industial O Municipal [
Irrigation [J Test Well XJ Other @]

(4) TYPE OF WORK: guer's aumoer of

(10) WELL LOG:
Formation: Describe by color, character, size of materig) and structure, gnd
show thickness of aquifers and the kind and nature 0f the materal n ‘egch
stratum penetrated, with at least ome entry for gach change of formgiion.

MATERIAL | YTROM | 710

New well (¥  Method: Dug x T - .
Despened  [3 Cadle G Driven g | RoOt zomei sand, fine ro wedium | 0 1 3
Reconditioned [J Rotary O  Jetted (3 | browni gravel to 1/2 {pnch (Fiy1y L
- . ‘e, | :
(5) ID)FTGENSIOQ’*S- peameter o wel Sand, fine, black, coal-like; | 1 - ,
Py of completed we brick fragments and cinders, | ; _
(6) CONSTRUCTION DETAILS: PVC casing {(Gas works deposits) ! L
ing i L2 X : | o
Casing installed: ~" Diam. trom .. Clay, gray; some sand, black; |4 [¢s
Threaded - Diam. frem ... . al R i 1 d | , -
Welded u | Bravel, pea, (Recessiona rift)i .
|
Perforations: yvesq nog Cley, gray; sand; gravel; water | 4.5 | g
Type of perforator used bearing at 5.8 feet, (RECHS&iDml i
SIZE of perforations in, by in dl‘.’ift) ' [
PErforations from ... $.80 e, n, -
. PErLoratdons from ..o, i to 1 A ! i
. perforations {rom " to . n | Sand, gray; gravel; cobbles: 19 120
saturated. (T111) | |
Screens: ye x No O dvd 114 ] i
i‘:e“’““”"" Name Yeren - c;: - Covered with locking irom water | P
Diam. ... 4. Siot size 8010 mom ,,%.gﬁ o 208 & | box set flugh to land aurfacas. | I .
Diam. .. Slot size trom 2 to e l
Gravel packed: ves@ no [ sise ot aver 48 aand. | ! B
Gravel placed trom ft. to Q . , { -
’ -
Surface seal: ves@ NoJ To wha depthr __.8 .. . | ' —
Material used In seal..b@Otonite/cement ! 5
Did any strata contamn unusable water? Yeas D Nox] l 1
TYPe Of WREr .ooeeivieeeeoeoceeemreennnn - Depth of stratidurece e, , J
Method of sealing strata off. ,! H
(1) PUMP: Manufacturer's Name |
Type: ...NOne HP ‘ ;
(8) WATER LEVELS: Igndewtace deadion 7 67
Static level 10'17 ................. . below top of well Dnt,e.._....J;I.ZlB.g.
Artesian pressure ... ~-ib4. per square {nch Date... ... - N |'
Artestan water is controlled by. T
{(Cap, valve, etc.)
v Drawdown {5 amount water leve] [z o
() WELL TESTS: lowered below static level Work started____20/31 1988, completed..... 10/31 1284
Was a pump test made? Yes [J No CX If yod, by WhOM oo
gal/min, with ft. drawdown aftar nre. | WELL DRILLER'S STATEMENT:

Yield:

"

Recovery data (time taken as zero when pump twrned off) (water level
measured {rom well top to water level)
Tome Water m:z’ Time  Water Level , Time  Water Lavel

L |
| l

Date of test
ler test, gal./min. with ft. drawdown afier....o.. s,
Artedan flow g.pm. Date,
Temperature of watef....... Was a chemical analysis made? Yes (8 No (]

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

This well was drilled under. my' jurisdiction and this report is
true to the best of my knowledge and belief.

Namr Bonald C, Lane
(Person, firm, or corporation)

(Type or printy
Address 1201 Pacific Avenue, Tacoma, WA 98402

[Slgned]..) X2 -

License No......



GEOLOGIC LOG
OF EXPLORATION

CL 1ENT/OWNER ('4/ 2, ‘/?4//

TETRA TECH PROJECT NO,: ZE-S@/S" x5 Works = e

LOCATION SKETCH
(SHOw DI;?*JS!CNS TO HAPPED

T/t Fenced Works

C X

< Swal \/aﬂ&; -_—
M@

P Tauil

@ EXPLORATION NUMBER /V\\'JWS sreeT_[_or 1
NORTH | START OATE 28 Or7ober [9%6von 438 P

Kl | ori TYPEIMETHOO s Lo STiow /%ar/’f /

=
ACE ELEVATION 2557 Hoarum “NGJD HAMMER WEIGHT ¢ STROKE: /2.

Lb GROUND SURFACE COMNDITIONS: Vb+ 3*‘@55 .
Uniex
- TETRATECH REPRESENTATIVE: LS Z™ S chim mror

EXPLORATION CONTRACTOR: USG5 WD Tacorya
oreraToR: U565 Sawta Barbarn - Dave wiley,

RECQYERED

RESISIANCE
SAMPLE NO.,
PENETRATION
RESISTANCE/6"
LENGTH DRIVEN
SAMPLE LENGTH
DEPTH (FT.)

CASING DEPTH
CASING DRIVE
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ST 9! 38 AM
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HOLE DEPTH ~11 £
~{CASING DEPTH Auger”
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NOTES: ADO 'C' TO SAMPLE TYPE IF A CATCIER IS USED. o/nfY

FINISH oATE-Z9/’¢/%m.’¢¢¢éa CONT. O




File Original and First Copy with
Department of Ecology

Seeond Copy — Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application Mo

Permit No . .

(1) OWNER: y.me.. UsS. Geological Survey .—~—~

(2) LOCATION OF WELL: county

Bearing and distance from section or subdivision corner

(3) PROPOSED USE: Domestic ( Industrial (I Municipal [

[rrigation [} Test Well I Other m]

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, ¢
show thickness of aquifers and the kind and nature of the material in ec
stratum penetrated, with qt least one entry for each change of formati

(4) TYPE OF WORK: Qypers qumeer of well GHp-] A TERIAL T
New well [ff Method: Dug O ;
Deepened 0 Cable 00 Driven ;j | -S&nd, fine, hlack to dark brown : Q ! 1
Reconditioned (] Rotary [ Jetted [ | £ravel, 1/2 inch; some clay, '
(F111)
(5). DIMENSIONS: Diameter of well ........2__ {nches -
Drilled............... 20 ......... ft.  Depth of completed well.......- 1 5;' ........ £t Sa ne reddish-brown ta 1 *‘-_3
Sand, mediuym, re - L
(6) CONSTRUCTION DETAILS: PVC casing = - e
Casing installed: 2 - piam. rom 024, 1 10 9+3 p, | $KA¥el 1/2 inch; cobbles, 2 fnch; —-
Threaded [ .." Diam. from ... mC1a_YA (Fi11)
Welded ) o " Diam. from !
- Sand, medium to coarse, grayish- 3 t 3
Perforations: vesg nom brown mixed with yvallow brown:
Type ot perforator used _ some clay; gravel 1/4 to 1/2 inch
SIZE of perforations ... [3: VO - ) RO - in. (Fill) ;
........................ perforations from ft. to ft. ;
.................. .. perforations from ft. to . :
..................... perforations from ft. to « | Sand, fine to medium, gellowish- 5 ! 6
brownish gray., (Fill) :
Screens: vesx No(J Hyd 114 ]
:f;“““““i;‘{c’: Name YSLOop Mod:: - Sand, medium, brown, gray: 6 ! 10
pe del No = ;
Diam. ..o Stot size .«Q10. trom _9a3. 1t to . 13ad s, | CObbles, 2 112 to 3 idches. '
Diam. . Slot size trom . to e | (F111) i
Gravel packed: ves No(Q  size of grave: _#8_sand Sand, medium to coarse, gray: 10 . 11..
Gravel placed trom .32 ot 13 " | water bearing at 10,6 feet. i
Surface seal: ves g o % To what depth? —..2eQ.... tt. (Racessional drift) .
Material used In sealentonit;Jcemnt :
Did any strata contain unusable water? Yes (] No X Sand, mnedium to coarse, gray; 11.50 11,
TYPe 0f Water.....mrercecrsmarsenes - Depth of strata.....eeivees silt; clay: water bearing, '
Method of sealing strata off jRﬂCBIBiOn&l drift) .
7) PUMP: ‘s Name 1
@ me;uuﬁuég::m” " ap Sand, medium to coarse, gray; 11.8' 20
wvater bearing, (Recessional drift) |
(8) WATER LEVELS: e o ovar.... .29057 . !
static level ......10a3§......._.#t. below top of wel Date...10/30/86 | Covered with locking iron water
Artesian pressure ... ——lbs. per square inch Date....oeo. box set flush to land surface,
Artesian water is controlled by,
(Cap, valve, etc.)
(9) WELL TESTS: mwbww%g?l:.:f fevel 1 Worik mned__.l:g_Lg_g___..__..., 19,.«8..6.. Completed.......... l 0129 ........... md_f
Was a pump test made? Yes [J No (X If yes, by whom?..cnnsiscncsinnns
gal./min. with ft. drawdown after nrs. | WELL DRILLER’S STATEMENT:

Yield:

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Time Water Level Time Water Level Time Water Level
Date of test -
Bailer test.......cco.... gal./min. with.....cocoo.cne. £t. drawdown after............ .hrs.
Artesian flow g.pam. Date
Temperature of water............... Was a chemical analysis made? Yes ] No (J

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

This well was drilled under my jurisdiction and this report
true to the best of my knowledge and belief,

NAME. ROnald Co lane oo

(Person, firm, or corporation) (Type or print)
Address. 1201 Pacific Avenue, Tacoma, WA 98402

(Well Driller)




A tenT owmer: £ Ay /ﬁ'a?’/%
TETRATECHPHQE/CTNO.: Z -3BI5 " zas nh s =l

GEOLOGIKC LOG
OF EXPLORATION

TION SKETCH

(SHOW DIMENSIONS TO MAPPED
TURES)
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| at ® s <2
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GROUND SURFACE CONDITIONS( /27~ uass adiacry—7> o pei
A W Ao wafor; steady FodtHo mod rars.
, TETRA TECH .REP/RESEN'TATIV‘E| 4(/04/17‘{)/—64.';6,0/—
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oPerATORY _HIES Zp iy gf&rﬁﬂr&t - /DM h/'éy
ORILL TYPE/METHOD: by S s lr/Air rotde /e

Ji:
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1
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SISTANE/6"
TH ORIVEN

CASING DEPTH
CASING DRIVE
BESISIANCE

WNIFIED SYMBOL

DATE 3@&17%
TIME 2.2 pM|(74. 38D
DEPTH TO WATER || 25 47~
HRE DEPTH 25 N 1o z¥ing . ey %/e._
CASING DEPTH 7 -
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DESCRIPTION OF STRATIGRAPHY
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NOTES: ADO ‘C' TO SAMPLE TYPE

IF A CATCHER IS UsED. o/miy

FINISH OATE s 3&/%80rour /4138 or conT. O

A boulder was encountered ot the B Seve/ Jo FrsH a#‘am/a/f:/&a@gé
Moved &+ o ENE and started ot /Dﬁe/ aéamg, USNG only cubings.
Sampler cauld not refain +he umconﬁc(?dzd\

sampler happenay’ Hvice-

W\ﬁ'{'dr'\a“s cshbl/es ‘also ,a/ujﬁf’a/ e
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Date
Field Geologist

(Signature):

Well Numbers

Ground Elevation:

Start of Drilling
(Day/Time)
Finish of Well

Development:

GAS WORKS PARK
WELL COMPLETION SPECIFICATIONS

P 2F May 4 98% Drilling Company:é/féﬁjmf/aﬂm/
;Zyﬁm@/ﬂf © Orillers: Dae Wl -
AT The Y
s MWL Bede e
31.57 £F NV D Type of Rig: 7 o/ - MJZV
P 3@ Odober 19g4 /72;
123 AM 7

Height of Monument ;gﬁégA nﬂnmva'

(Day/Time) Hei;h/t of Casing @.35 A Depth
elow Surtnce (ft)
Nominal Hole Diam.: B:Ackcs///:..
Casing Type:weldel joct PVC
Casing size (id): z:vx;_‘l,\ dia. Ground Surface 37.57 /7L 0=TOoC
Screen type: slsted PVC ment/bentonite v
Slot size: @.@1® inch, gi‘ﬂ‘ @Z.&HM// O 2.4
Well Dey. Method: gas-po {\ /\
s pumg with steel | BackPiled with etbings—— N | N
Sumina  wand.. From 13.5 4= 2 M. & N ~<§
Groundwater Measurements . ﬁ . 2N
Aeri\ 1987 waler \ch____Qg\ «
Date/Time: 24 Aor 1987 35" bentonite pellet L7
Depth (TOC): /7.9@ 4 |sea) from 15- 13.5@»‘ NE
~
Elevation: 79.R26 44~ s B e L
#g ;iandwxxﬂ< ##cnx ’ e
Datum: A&V 22 4 {5 P wStag N I PR
. '?-bgjzi o sand: =T
Hydraulic Conduct- ufe -ovcf?:’cove// é’g g e
ivity test method: pump Jes7 & - =1
AT e A
Saturated Tl
hydraulic x| wn Y P9

conductivity:

‘.
-

Maxiwum Aep‘\-k ,;-[ becehole: 324 -

Denote on diagram: location and
thickness of annular fill material,
screened interval(s), product and
water levels.
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Fi.e Oriqanal and First Copy with
Department of Ecology

Seeond Copy — Owner's Copy
Third Copy — Dniler's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application Mo

Permit No. .

(1) OWNER: wname  U.S

U.3. Geological Survey .

Address 1201 Pacific Ave,, Tacoma, WA 95442

(2) LOCATION OF WELL:

County

Bearing and distance from section or subdivision corner

(3) PROPOSED USE: Industrial (J Municipal (]

Domestic (]

Irrigaton [] Test Well ¥] Other O
(4) TYPE OF WORK; Owner's number of well GWP ll
*  (if more than one).
New well 29 Method: Duz D Bored g
Deepened O Cable O Driven 0
Reconditioned (J Rotary (J Jetted (J

(5) DIMENSIONS:
Drilted.........30_ . ft.

Diameter of well ...
Depth of completed well

(6) CONSTRUCTION DETAILS: PVC casing

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure,
show thickness of aqutfers cmd the kmd and nature of the material in .
stratum penetrated, with at least one entry for each change of forma

MATERIAL FROM TC
Sand, fine, grayish-brown; 0 6

gravel to 1/2 inch;: cobbles.,

(F411)

Sanm_finn,_hlhnk_co_msi;_alax,__ﬁ_i_l.d
{Gas worksa deposits) N

Casing installed: 2
B o O Do Tom 0ab. P 1909 i | Boulder hit at 10 fest. Moved
Welded & " from 4 to « | over 5 faet to drill second hole,
- First hole was backfilled and |
Perforations: vesg wno@m plugged with bentonite, !
Type of perforator used !
SIZE of perforations in. g { hole ;
...................... perforations from ..o £t 0 i Ll
.~ perforations from ... S < SO /. TN t. -
. perforations £rom ... ot to rt. | See _above (first hole) 0 10
Screens: vesx o Sand, medium to coarse
rayish- 10 30
Manutacoarer’s Neme Hydrophilde : Laver. ailte: iiovel to
Type. PYC Mode]l Nowoooe .. . * :
Diam. ..2% . Siot size .«Q1Q trom .19.9 1. 10 29,9 n. | A-inch; cobbles to 3 inches,
Diam. ......... Slot size {from tt, to 1t (Till) |
Gravel packed: ve. 8  No(J Size of gravel: ... 8 sand }
Gravel placed from ft. to ft. i
Surface seal: ves® No(d To what depth? — 2aQ..._ 1. S—_
Material used in seal......hentanite/cement . . Covered with locking iron water !
Did any strata contain unusable water? Yes (O No(¥x| box set flush to land surface. ,[
Type 0f Water?. . covicereceesmesnne — Depth of strata..eeeeeeeee |
Method of sealing strata off 3 :
(7) PUMP: manutacturer's Name
Type: None HP
(8) WATER LEVELS: Landsutface elevation 31,51
Static level 14 23 ft. below top of well Date._-lm...___e
Artesian pressure ... ... —...]bs. per square inch Date........
Artesian water is controlled by.
' (Cap, valve, etc.)
. 1
(9) WELL TESTS:  Pomigmismemtmgriocis | 7573086 compmea 10730 1o,

Was a pump test made? Yes ] No (K If yes, by whom?...oorrriocccevceee
Yield: gal./min. with ft. drawdown after

Recovery data (time taken as zeros when pump turned off) (water level
measured from well top to water level)

Time Water Level | Time Water Level Time Water Level
Date of test
Bailer test........coe..e. gal/min, with ... £t. drawdown after.............. ..hrs.
Artesian flow. g.p.m. Date
Temperature of water......_.... Was a chemical analysis made? Yes @ No (O

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

WELL DRILLER’'S STATEMENT:

This well was drilled under my jurisdiction and this repori
true to the best of my knowledge and belief.

NAME... Ronald C. Lane
(Person, firm, or corporation)

) (Type or print)
1201 Pacific Avenue, Tacoma, WA 9840

Address. 1402 facilic Avenue, lacoma, wA 9040
>
[Simed]..w._..g RDANR
(Well Driller)
License No.......1467 Date. March 4 19..
~£3



GEQLOGIC LOG
OF EXPLORATION

CLIENT/OWNER), J,}é Z, ()/_;47%:
TETRA TECH PROVECT NO. 723875 sar bibds L L

{SHOW DIMENSIONS TO
FEATURES) 1

LOCATION SKETCH @ EXPLORATION NMesr . MW T2 seer [ o1

NorTH | sTART oate 37 Lol /D von ESHS5T A

GROUND SURFACE xrxms.wr Pz S 5 &/w/‘no
st g M:DZf Caim Ty

TéTRATECH REPRESENTAT IVE /ﬁ;f‘fdm/w
EXPLORATION CONTRACTCR: %fé‘; W/@ 74\'—2&7’14,
oPERATOR: LGS _ S0mrn PBrrbarn - R W, Feor

Gonazr—

T S JoriL TvPerMeno0, ey Sen,
SURFACE a.swnm_lé;i{ijm HAMMER WEIGHT ¢ sTroxe, V. A, -
T ' : BIOATE 131 280
§ g‘gg E‘ 5"’?_ g - 3 g FlTIME I 8:38M
HEEH R Femm—t
2 g! ) £ z z g @ HOLE DEPTH [| #4«,22
sl 8 o gt | £ paes e
&y . 5 ‘ DESCRIPTION OF STRATIGRAPHY
. ‘5/'///3'07‘ 2o2& , OFr9amie. ek L B B.S5 S
- unded arave/ Fo 7 nch , some Send, peIrlewn Torky.
o] Bl 2475 (1 5 kved) Black copduminands (=) sedmenr= |
7/7 ¥ PN ‘ack corrrr 777N g e, down Fo Sl
T 4 NEp A oA 3 AL o=/, ] ]
/ 2 s 1Y) o |Belew 34 bve/ derrle corrtamimadad seAmA
{ |=2ndy contammants . B/de) bl M _cotors spme
T A4 [solid darry residuss . I readnas over
rAg) 23 PAA 6. cw7engs A Larmrel. © B wente ovoe Odekaroregnf om
@\ D-2FE scafe . cfanss IG5 SS Beormlolio yp
17 v A 74 73 BE wnts  over éa‘c{éqr@gzé/' 9’7//9/:5’ XIS oace .
rz 2% [8.8 / ol LE 1> B wnits  oper 74 i AV
J 5y mw!/qro\m/ U2, o wel/ qnmé'z{} wel /3(//7/&4 o A
9+ very “Araf o2 22010 Ty afZ/«e/A,ézgk Shrry uwtrsres.
) 4 Borako’le ‘éermrr\cc‘re‘& a7 72 A v/
" s
2+
3 3
Q 4
44
T ]
6.
"i
84
N
4
NOTES: ADO 'C' TO SAMPLE TYPE IF A CATGER 15 USeD. o/m/y

FINISH DATE:M#%! ?",féﬁtm. o
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GAS WOBKS PARK

WELL COMPLETION SPECIFICATIONS

Date: 27 May 1957 Drilling Company: 45&GS fmé Barbar
Field GeoloQist: kiy? Schmieres Drillers: Dae W:
(Signature): k== m K\ad
Well Numbers: AMWIZ_
Ground Elevation: 133 #F NoVD Type of Rig: I;\ Soll- R
Start of Drilling: 37 Qtobe rI86 A\_ Rote
(Day/Time) @7:45 AM _ Y
Hn[])ZCecl)cf)p:gr]ml: Height of Monument ’[\IMQ‘\ MM"Q‘
(Day/Time) Height of Casing A .42 AF Depth
oW f Sarface. (ft)
Nominal Hole Diam.: & inches

Casing Type:welded joi PVC
Casing size (id):2 inch dia. Ground Surface /5. 73 A 0=Toc
Screen type:sistted PVC- A/g\/D

Slot size: @. @1 inch .
Well Dev. Method: gas- pewersd Cement/beatonite

Surtace Pump woth steeas 3“0‘}';:‘ +from ¢ >

Jur'r? lnj Wﬂﬂd ¢
Groundwater Measurements 3/8”5 { m‘Ee, pe_\\ej'
Date/Time: 24 Apw 19873 seal frome 1.5 1o cp‘?-H"

Depth (TOC): 3.18 /4/0n,/ 1987 wedor Jon]
Elevation: 75,13 #¥

Datum: NGVD

1,3 £AF
p)e’cAfwa

N

8.2 A PH scrmepn

Hydraulic Conduct—,@ulc of- (eco
ivity test method: test "
pump .
#8 sandoack from /—S— .-
Saturated ~1F Vo ~/J‘744 using .
r.draulic 5 bags o Sand . Y |- . '_95

conductivity:
- Maximum a[e,o?‘/{ ol borehole: 18.8 A

Denote on diagram: location and
thickness of annular fill material,
screened interval(s), product and
water Tlevels.

NN




File Original and First Copy with
Department of Ecology

Seeond Copy — Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Applcation Mo

Permit No. ...

(1) OWNER: NamerS 3 CeOlOgicalSUfVey

Address 1201 .Pacific Ave,, Teaoma, WA. 93402

(2) LOCATION OF WELL: King oo

County..... .. &4l

— N v NW sec.20 1.25 N, RAE

Beuring and distance from section or subdivision corner

(3) PROPOSED USE: Domestic O Industrial O Municipal (]
Irrigation ] Test Well XJ Other O

(4) TYPE OF WORK:

Owner's number of well GWP-lZ

(10) WELL LOG:

Formation: Describe by color, character, size of material and structusr
show thickness of aquifers and the kind and nature of the material ir
stratum penetrated, with at least one entry for each change of form

(if more than one;j... MATERIAL FROM |
New well x Method: Dug (J Bored XJ
Deepened a Cable O Driveng | S8nd, fine to medium, brown: 0 |1
Reconditioned (] Rotary J  Jetted (3 | cobbleas, 1 to 2 inches; brick !
fragments; cinders. (F111) -
(5) DIMENSIONS: Diameter of well ... £ _ S inches :
Drlllcdl.o_[t Depth of completed well...7 09 -t Sand, madium, blle; gravel, pea l.l ! 2
(6) CONSTRUCTION DETAILS: PVC casing to 1/2 inch; brick fragments; -
Casing installed: 2.~ piam. trom .. 0241 1o L3 o | -S1RdErS. (Gas works deposits) I
Threaded (J ... Diam. fro ft. to ., ft. ;
Welded @ ... Diam. fm: 2 to ¢, | Sand, medium, black; gravel, pea 2.2 l
- to 1/2 inch; fewer brick frag- |
Perforations: vesg no ments; cinders; some wood: |
'Sfype of perforator used saturated at 3 feet. (Gas works
IZE of perforations in. by in. |
...................... perforations from ft. to £t. d‘po.it')
....................... perforations from ft. to 1t.
..................... perforations from —.......... ft. %0 —.o. tt. | S4and, dark gray or black; gravel:| § 1
rocks to 1 3/4 inch; no cobbles:
Screens: vesyy no g oily (Recessional
Manufacturer’s Name Hydropbilic dl.'ift)
Type. el No....... S
Diam. _2" Slot size ’010 from Mid':j ft. to —g'_g .
Diam. . e SloOt size from ft. to 1t :
Gravel packed: ves No(O  Size of graver: . #8_Sand !
Gravel placed from l ) ft. to | 6 ft i
Surface seal: ves & NoO To what deptnr 1.3 n. M_V_im_lﬂking_imum___,_
Material used in seal....hentonite/cement - { box set flush to land surface. - ;
Did any strata contain unusable water? Yes [ No X} ) ‘
TYPe Of WRterT.oeoooereomoeoemee ~ Depth of strata...__.._._.._. . i
Method of sealing strata off. :
(7) PUMP: Manufacturer's Name
Type: Noue HP
(8) WATER LEVELS: [andsurtace elevation 18 73
Static level . APPLOXs 3 # below top of well Date.... J:—_(Iﬂ:/gﬁ
Artesian pressure ... —1bs. per square inch Date........_....._.... -
Artesian water is controlled by
(Cap, valve, etc.)
(9) LL TESTS: gmm‘;'a?;glgtl:’?fr fevel 1s Work started 10/31 19 86 Coxnplctedm,lo../:]l ..... 19..

Was a pump test made? Yes (J No (X If yes, by Whom ...,
Yield: gal./min. with ft. drawdown after

" . e

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this repor
true to the best of my knowledge and belief.

NAME Ronald Ce L!ng

Time Water Level | Time Water Level Time Water Level (Person. firm, or corporation) T orprmt)
_ Address. 1201 Pacific Avenus, Tacoma, WA 984(
Date of test : (Signed] RO’WDM < w ..............
Batler test............gal/min, with.....o.......... £t. drawdown after........ ... hrs. (Well Driller)
Artesian flow £.pm. Date
License No.....1467 Date..Maxch &4 . . . , 19.

Temperature of water......... Was a chemical analysis made? Yes @ No(J

{USE ADDITIONAL SHEXTS IF NECESSARY)

ECY 050-1-20

=)



waxom.lr'& d/cff'd?%

TETRA TECH PROJECTNO.: L& “I@/5 Zas nilris 2

GEQLOGIC LOG
OF EXPLORATION

Marme
Rlte

ACE &EVATXCN[

LOCATION SKETCH
(SHOW O 1MENS oS EXPLORATION MMegr __ MW 1D seer ] ol
FEA fNJQTH START pate 29 @o"bbff 7% 2 Pm
% GROUND ACE coro1TIONS: RAINI ng SMV T veyy wé'f"
Fand > ader 7 7 7
AT, .
o TETRA TECH REPRESENTAT IvE s _Aeer 7 S
2

EXPLORATION contRACTOR: LGS WRD  Tatoma
OPERATOR: L35S Santn Sarbarg — Juwve Wty
ORILL TYPE/METHD: LDl SHany /%;W

HAMMER WEIGHT £ STROKE: AL A,

CASING DEPTH
PENETRAT 10N
RESISTANCE/6"
LENGTH DRIVEN
SAMPLE | ENGTH §
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P T

File Originat and First Copy with
Department of Ecology

Second Copy — Owner's Copy
Third Copy — Driller’s Copy

WATER WELL REPORT
STATE OF WASHINGTON

Applicdation Mo

Perrmut No. .

(1) OWNER: wame.. U,S, Geological Survey. .

(2) LOCATION OF WELL: county.. ... King. . .

Bearing and distance from section or subdivision corner

(3) PROPOSED USE:

Domestic [J Industrial [J Municipal (]
Irrigation [J Test Well ¥] Other 0

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, ¢
show thickness of aquifers and the kind and nature of the material in ec
stratum penetrated, with at least one entry for each change of formati

(4) TYPE OF WORK: {jprers qumper ot well cup_13 MATERIAL FROM | 10
New well =X Method: Dug [] Bored X}
Deepened ] Cable [] Driven (J &_D_g_.___f_i_l}_e_l__ grayish-brown to 0 ! 2
Reconditioned ] Rotary [] Jetted (] | brown; gravel to 1 inch; gonme ;
' clay, Fill
(5) DIMENSIONS: Diameter of well . .. 2 - inches. ¥ ( ) '
Drmed.....,.......:].'.] 6t‘t Depth of completed weul73 R % Coal-like deposit. black fin.e 2 ! 3 '5
(6) CONSTRUCTION DETAILS: PVC casing sand or silt in size; appears N
Casing installed: 2 - piam. from .v3. . #t 0 .. 123 & compacred. (Gas worka deposita) I
Threaded [] 1
Welded X] Coal~-like deposit, black, fine 8.5 l 9.5
; sand or silt in size. (Gas {
Perforations: vesq no works deposits) i
Type of perforator used f
SIZE of perforations ... {3 VI o — in. {
..................... perforations feom it "y Sand, fine to coarse, grayish- 9.5 '10.5
. perforations from % to « | brown; gravel, 1/2 inch; some
...................... perforations trom ft. to ft. Qlll;.md_nlnx_fm 10.4 ro 10.5
Screens: = feaet. (Racessiopal drift)
+ Yes No O
Hydrophilic
zszf““““*'N'm' JCECP — Sand, fine to coarsa, brownish- (10,5 | 11
Diam. ..2". . Siot size 010 trom .7.3.. num-ﬁzn gray; gravel to 1/2 inch; some
Diam. e Slot size ... trom ft. to ¢t | clay. (Recessional drift)
Gravel packed: ves No[)  size of gravel ~48.8and. | Sand, fine to coarse, brownish- i h
Gravel placed from o to L7 | gray; gravel to 1/2 inch; some i
Surface seal: yeq @ No{l To what depth? —..._H.oooo..... ft. clay; gome Iilt; some wood frag- e
Material used in seal.....D@RtoRite/camant ments, (Recessional drift) 11 13,2
Did any strata contain unusable water? Yes 7] No X '
TYPe Of Water?.oorrrvermrne DEPh OFf SEXAtdmooroperoe Sand, fine to coarse, brownish- |13.2 '17.6
Method of sealing strata off gray, gilty, cl‘yey; gravel to h B
() PUMP: anutacturer's Noma 1/2 inch. (Recessional drift)
Type: Nona HP
(8) WATER LEVELS: [indsurface cleyation  25.81 . | Coverad with locking ironm water bdx
Static level ......... 11aZ6....._.tt below top of well Date...10/30/86 | sat flush to land surface.
Artesian pressure ... ——lba, per square inch Date........ccoooree.....
.Artesian water is controlled by
(Cap, valve, etc.)

Drawdown is amount water level is

(9) WELL TESTS: lowered below static level

Was a pump test made? Yes (] No (X If yes, by whom?........o.coooomrrornvnnnnnn.
Yield: gal./min. with ft. drawdown after hrs.

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Time Water Level | Time Water Level Time Water Level
Date of test
Bafler test.................... gal./min. with........... £t. drawdown after................. hrs.
Artesian flow g.pmm. Date
Temperature of water........... Was a chemical analysis made? Yes ] No (O

(USE ADDITIONAL SHEETS [F NECESSARY)

ECY 050-1-20

Work started. 10/29 1986 Compietea... 10/29 1586

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report i
true to the best of my knowledge and belief.

NAME... Ronald C. lane

(Person, rm, or corporation)

1467

License No



GEOLOGIC LOG
OF EXPLORATION

CLIENT/OWNER Ké d/ fz"ﬁ%

WOCATION sxETeH  Lake ({nion

(SHOW OIMENSIONS TO MAPPED
FEATURES

@ EXPLORATION NuMBeR _ MW 145 seer_/_ o 1
NORTH | START OATE 29 Ocloloor 19%on 18245~ Am

C, EXPLORATION coNTRACTOR: /525 WD  Tacowe

TETRA TEGH PROVEST NO.: 22~ 3B75~ _Zas nb ks Park.

GROUND, SURFACE CONDITIONS 1 201575 Al no st
poater

TETRATECH REPRESENTATIVE: %9’7‘15%/»/%/

OPERATOR s 4{555 5&/’7‘@ &’JM PQ\VE_ Wi LCJ-/
oRILL TyPe/memroo: Hollow  Sherm Auax:,r

HAMMER HElGﬂ' & STROKE: N - A.

TUM
e g Ll
HEEE Egézgggég
2124 gﬁggg_&*

UNIFIED SYMBOL

DATE 29 ot 8b
TIME ~ANOO A
DEPTH TO WATER || 2.5~

HOLE DEPTH 2 A7~

CASING DEPTH Auger]

INFORMATION

DESCRIPTION OF STRATIGRAPHY
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File Oniginal and First Copy with
Department of Ecology

Second Copy — Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application Mo

Permit No

(2) LOCATION OF WELL: county... 88 .

NE. v NE_,

edring and distance from section or subdivision corner

') PROPOSED USE:

Domestic (] Industrial (J Municipal (]
Irrigation (] Test Well ¥  Other 0

(10) WELL LOG:

Formation: Descmibe by color, character, size of material and structure, as
show tRickness of aquifers and the kind and nature of the materal in ea:
stratum penetrated, with at least one entry for each change of formatic

) TYPE OF WORK: {prers qumoer ot well GWP-14 MATERIAL FROM TO
New well = Method: Dug g Bored X -
Deepened g Cable O Driven g | ROOL zOmE. (F111) 0 0.7
Reconditioned J Rotary (O Jetted O .
. Sand, fine to medium, grayish- 0.7 : 3
) DIMENngNS: Diameter of well ..........2 brown; some pebbles; some clay; :
Drilled.....4 4 ... ft. Depth of completed well... 4 o
brick fragments. (Fi11) :
i) CONSTRUCTION DETAILS: PV(C casi -
Casing installed: 2 - piam. ¢ 0.4 nni 2.5 & Sand, fine, black; clay: gravel: 3 i 5
. Lo amn. from L) . » . .
Threaded (J et Diam. from ft. to £t car. (Gas works depoaita) l
Welded (X " Diam. from ......... ft. to . 1t -
- Sand, fine to coarse, dark gray 5 6
Perforations: vesy nNo K to black; fravel; cobbles to
Type of perforator used 2 1n§h§§ . QQi st (QIS workx
SIZE of perforatdons ........coceceeoes N, DY s in 1
w..... perforations from ft. to 1t m.)
. perforatdons from ft. to 1t
....................... perforatdons from ft. to 1t Smd! medium to coarse, gray 6 8
S with red-brown staining; gravel
Creens: ves (X No to 1/2 inch; cobbles to 2 inches;
Manutacturers Name....H7dEOPRI1IC some organic matter; water bearing.
Type i Model NO.ommeecrarmecrenene (Till)
Diam. ...feon. stot size «Q1Q. trom .23 1. to . 9a2. 1t
Diam. ..ccooeeeeeene Slot size .. from tt. to ft.
Sand, medium to coarse, gray; 3 - 12
Gravel packed: ves ) No(3 Sizeot mvel:...{g..uundu gravel to 1/2 inch; cobbles to i
Gravel placed from ft. to tt. | 2 inches; some clay; some silt, i
Surface seal: ves x No O To what depth? ... 3. . (Till) : -
Material used in seal........ hentonite/cement. ... !
Did any strata contain unusable water? Yes [ Nox | Covered with locking iron water !
Type Of WAter?..oooorsorreooerrerone Depth 0f Strata.....oememuren box set flush with land surface, :
Method of sealing strata off !
7) PUMP: manufacturer's Name
Type: .. NONK EP
3) WATER LEVELS:  Eocosiiace sfovar. .. ..20:20 ¢
.atic level 2296 #t. below top of weil Dau......l913ﬁ§
rtesian PresSsure ........ceee. ....]bs. per square inch Date.. ...erircneee
Artesian water is controlled by
(Cap, valve, etc.)
. . Drawd 1z t level 1 =
:)) WELL TESTS: bn'mdw owbzlow":g%!é 1:;'.:1’: e Work started 10/29 19..8..6.. Completed._lo/zs 19..8..‘

“as a pump test made? Yes (] No (X If yes, by whom?. ..
.eld: gal./min. with " ft. drawdown after

"

acovery data (time taken ax zero when pump turned off) (water level
measured from well top to water level)

Water Level | Time Water Level Water Level

Time Time

Date of test
Bailer test.............. gal./min. with.......... ft. drawdown after............. hrs.
Artesian flow g.pam. Date
Temperature of water.............. Was a chemical analysis made? YesX] No O

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report
true to the best of my knowledge and belief.

NaME....Ronald C, Lane

(Person, irm, or corporation) T (Type or print)

Address 1201 Pacific Avenue, Tacoma, WA 98490,
b etithaedts i e
o
[Slzned]...w oA
(Well Driller)
License No.. 1667... Dateerh" ............ . lg.g.-




GEOLOGIKC LOG
Of EXPLORATION

[erormen. it o ot

LOCATION SKETCH

(SHOW DIMENSIONS TO MAPPED
TURES )

FEA

@ .__émwrxm Nreer _ MW IS seer 1 or ]

TETRATECHPROJECTNO.: JC-DP1S  Zas erks Lark.

| START oATE 3@ b 1984 vom E:38 AM

GROUND SURFACE CONDITIONS: Whers FIASS 4 \/cwxz w.‘r\OL\{ .

TETRATECH REPRESENTATIVE: Ad//\j%'w
EXPLORATION contracToR: /6.5 WRD Taisrna
operaTor:s LEES  Sanmts Sarbayy ~ Doe £l [y
ORILL TYPE/METHOD 1 Do S3Em /ﬁ//ﬂ//‘

SURFACE ELEVATION 3125 0amum MoV D | jamer wercir ¢ sTRokg, LA,

RESISTANCE

’5

CASING DEPTH
CASING DRIVE
PENETRATION
RESISTANCE/6"
LENGTH DRIVEN
SAMPLE LENGTH

#

I

WNIFIED S

BIOATE 1Bg ot g6,
Flrive | _7: 4 AM
EDEPTH TO WATER [[~/5 AF

HOLE DEPTH [| 17 5AF
CASING OEPTH || NA . — Aumer

DESCRIPTION OF STRATIGRAPHY
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e T wel n:umded; brown ot & A }&‘;e.i ;. Some Yron statnlnag . dark

Unconselidated ziwrel , well araded | anular hrous rounded

with _sand and”cobhles a2 inches. Lonsiderable. amourt— oF

broken beick, slag, +ar, and oily vesidue : won staining,

Roushly equal propoctions of sand ond arave] 4o 7.5 InEhS ) mogende

With getraleum s’ﬁ‘q?nrvﬁ, th -8 M iiecval. Less 50;157‘»4427*‘7@4

rubble +lam above -

Same._as _ above. i less pe:f'rolmm 5‘f20r\7\r\9n

- J
Aouohly opug] par’ssand_and arave! 7o 7k wel] roundsy,
K with petrolecm staining . Opcasional cobdie s 2 el

J?\%—/zana\/?m\/\:/ mixture /P 7/774). wel/ /‘DMMI Wrwfhw

v I4

5 _oi| sfatned lower poctron contains Some. blue/groy clay.

\/e,n’; coorse e;f—arned snm&/cjmye,\/cobb\&s‘f‘o anoheg/: més‘/“/lv
| revelfeobbles’, rounded |, dork w. petmolewm stainrng) becomes
fineC qeained | iron stmined at (4.5 2 Jidralare chanae

o 6/14:9/9!’&4/ chay L1, Bne sand piiture at IS5 AE e Ap
h S W r 7S5 W, )
Change +» Yery coarse gmue/ Wi copbles 72 1.5 nckes at /s

Lt el mod. wel| roqndeo(l, Some clay/s ¢ sandy Mazb“X,. well
aruded — petroeum <tained, . 2 M 24+

NEE Lot ctbros Do darthele e dp e ER R

Borehole Yerminaded aF ~ 27 27 eve /)

NOTES: ap0 'c' 7O

IF A CATGHER 1S USED, SImlY

(3
FINISH one.@dft"rfgm /P #%n cont. 0




ONSTPISUL VS IRPEP EIP IR Lt e a

i1e Ooriinal and First Copy with
gg;artment af Ecology
Second Copy — Owner's Copy
Third Copy — Driller's Copy

WATER WE

STATE OF WASHINGTON

Application Mo

LL REPORT

Permit No .

Address.... 1201 Pacific Ave., Tacoma, WA . 934Q2

(2) LOCATION OF WELL: county... King

4

NE v NE y secd9

Bearing and distance from section or subdivision corner

(3) PROPOSED USE: Domestic (J Industrial {J Muntcipal [J

(10) WELL LOG:

Irrigation [J Test Well ¥] Other (] Formation: Describe by color, character, size of material and structure, o
:?'m:hicknu; z:fdaqugltzrzgrigairtleo:md r;nd. nature }?l the material in ec
m a en 14
(4) TYPE OF WORK: Qppers mumber ot well cup s e e
New well &  Method: Dug (] Bored [X I 0
Deepened o Cable O Driven g | ROOt zoOne; sand, fine, brownish~ 0 1
Reconditloned [J Rotary (] Jetted O | LAY, 8ilty; some gravel to 1/2
inch. (F111)
(5) DIMENSIONS: Diameter of well .......... 2. ... tnenes. | AL
Drilled...... A0 ... tt. Depth of completed well.... 1925 st Sand, fine, black; gravel 1/2 1 —2_ o
| ) ] 2 R
(6) CONSTRUCTION DETAILS:  pyc caging inch. (Gas works deposit) i
Casﬁeaﬁt‘éﬂed: """" 2. Dam. trom Qeh_ 1 0.0l 1 Sand, fine, black; cinders; slag,| 2.2 7
Welded %] reddish-vellow, glass-~like. !
(Gas works deposit) i
Perforations: vesg wnNoxm ;
Type of perforator used Sand, medium, grayish-dark brown;| 7 3.8
SIZE of perforations ... N BY e — in. l to 1 inch
........................ perforations from ft. to ft. BLEVEL, Ded . T
... perforations from ft. to ft. Monal dl‘ift) :
........................ perforations from t. to e - |
S Sand, fines to medium, brownish- 8.3 |13
CTeens: ves X No O dark gray; gravel to 1/2 inch; |
Manutacturer's Name.... HYdFOphilic cobbles 2 to 3 inches; some clay. i
Type A Model NoO.oeoeooeeen.. ]
Diam. ....20.. Slot size ..Q10. from9.5..... tt to 1945 s | LT111) :
Diam. ..cvveeen Slot size from ft. to ft. ;
Sand, medium, brown; gravel to 13 A
Gravel packed: ves g NOF Size of gravel: ....#8._8and 1/2 inch; some clay; no cobbles, i
Gravel placed from f. 10 20 | r411) -
Surface seal: vesXy no l% To what depth? .....Z....... ft. c e
Material used in seal entonite/cement Sand, madium to coarse, gray; 14 15.4
Did any strata contain unusable water? Yes O No X M to _
Type 0f WAter?..ocerermrrrranecees Depth Of Strata....ccercoceermennees 3 inches; some clay; water bearin
Method of sealing strata off. at 15 f“t. (Till) .
(7) PUMP: manufacturer's Name ]
Type: mNscnlgc” up (Sand. medium, gray; water bearingll15.4 (16.5
T111) ‘
(8) WATER LEVELS: [goceidace seargn . ... 31,05,
static level ... 1033 1. below top of well Date...h0/3L/86 Sand, fine to medium, gray; 16,5 |20
Artesian pressure ... ——1be. per square inch Date............neen..a.. ] t ] ingh' Qghhl 2
Artesian water is controlled by, grave o > 3
(Cap, vaive, etc.) doches; clay; unsorted; water !
. Bearing. (T411) !
(9) WELL TESTS: g:,-;gg"g;};,":‘gg';‘lmﬂ level is Work started 10/30 = 86 Completed 10730 19..?'

Was a pump test made? Yes ] No @] If yes, by whom?
Yield: gal./min. with ft. drawdown after

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Time Water Level | Time Water Level Time Water Level
Date of test
Bailer test......ccccecenenn gal./min. with............. £t. drawdown after................... hrs.
Artesian flow g.pm. Date
Temperature of water............. Was a chemical analysis made? Yes (X No (O

(1)) (cont.,) Covered with locking iron water b

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

WELL DRILLER’S STATEMENT:

This well was drilled under my jurisdiction and this report .
true to the best of my knowledge and belief.

NAME. Ronald C, Lane
(Person, firm, or corporation) (Type or print)

1201 Pacific Avenue, Tacoma, WA 98402

Address.. e el
W C %o./w\
[Slgned] (Well Driiler)
License No 1467 Date M“r‘:h{f ............ 19.8:
ox sat flush to land surface.
S o



LR IS CRCN

GEOLOGIC LOG
OF EXPLORATION

CLIENT/OWNER, 6'7/4 o/%q/;/é

TETRA TECH PROJECT NO. : &= =3P /S~

T SKETCH

{SHOW DIMENSIONS TO MAPPED
FEATURES)

SURFACE ELEVATION /=58 /7 parumAlSVD

ePLoraTIoN Neer MW 10 seer ./ _ce_f

START DATE 3B Octeber /986 \on S PM (15 &)

\Caht pot- steady ; on
A waure: et tervacGobbies siay

—e

GROUND SURFACE CONDITIONS; Raining
€T _qrass just above (rorth
" TETRA TECH REPRESENTAT IVE s _&KurT" _SChmisorer—

EXPLORATION CONTRACTOR: LASES  WRD Ticoma
oeeratoR: UOSES Sawmte. Badbove, | Thwe wWiley
ORILL TYPe/MeTroo: Hollbw Stem avger:

HAMMER WEIGHT ¢ sTroxes NA.

ugg g

FE

TION
RESISTANCE/6"

sg -
g :
22 £
313 R

UNIFIED S

DATE
TimMe

ock 8¢,
3.30 PM
DEPTH TO WATER || ~ 2 A7
HOLE DEPTH I =@ AA
CASING DEPTH J_N.A‘.'- A uger

(15 338)

INFORMATION

DESCRIPTION OF STRATIGRAPHY

~17

——1 T saee ro.
7o cdre | SAMLE TvPE

N
e

VA V5oAA
N .
od,

A

y)

Soll frost Zonet, orqante. vich o b 5 AA remainder o core S5

gravel fsomd mixture | sone shs Y 7 Phek o

vy

BNW vreads 4F unils ot borehale.

Very hreke Yarcy mrxture. wibh jwtor moxed sand | gpmye]

HANU readings 5My 183 units ot borehole (over h’ackqv'bwwﬂ.

Encountevred walesr at ~2 P2t level. Color change. % above.

weder, dar 7s plack; below Z A Javel, YA 03 plue/black.

No orston  cores a below 4 A4 - reman e

af /'a,-a 75 __aterpreted fem A/ éwﬁ‘/‘/;ﬁs .

Setween £ 2 and ~75 22 Jonse oo amtle

Cp WA some jutermiled sedmands aderiad s e

blaik i __color. Some. Zrobadle. fuprs of pemly

24re.  Farry materia/, :w’v% L o 20_mper»iked fd‘m&zfﬁ

‘Materral 78 very strido (A Shoveltul inverted aver barre/

£ g

S7cks o shove! blade, musr be Searaged o ), T dvd nat

handle dhe materral 3o detrrmine sedimeat cordert cmd or 2o .

~Auster| cd s ok
b

H_cutbnas fave yvers targe /44{4//79"751‘5’ 2L e Llue/blart
farso ! Sludoe. . 7 i

Bores

ol terininated af ~73 BT Tl iy iy vy

d;ﬁo > <7/~ 7

r.2.2.8.r. 2

NOTES: ADD 'C' TO SaMPLE TYPE

IF A CATG#R 1S useD.

wm/y

. X~y
FINISH mm-Mm.M&Cm).u
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@ ‘ GAS WORKS PARK

WELL COMPLETION SPECIFICATIONS

Date: 27 May 19837 Drilling Company: W65 4 2./
Field Geologist: fLr? Sechmicrer Orillers: Dhave  uy»
(Signature): Are? - Spofmin__ st Klad
Well Numbers: mw1b e A
Ground Elevation: 16.56 £+ NGUD Type of‘R]g:;’WWq//_é
Start of Drilling: 3@ Cctober 1986 v /
(Day/Time) 75ta (2 PR S oty
Fin[]):Ce?gp::r]xl: Height of Monument /(m:/{«/#omf'
(Day/Time) Height of Casing @, 4B £~ Depth

' ) ' (ft)
Nominal Hole Diam.: 8 ;nchas/in é‘ﬁ/m’/ /’”Md Suriyce

Casing Type:weded joink PVC
Casing size (1d): 2 inek dia. Ground Surface /4.5L AF D=Toc

Screen type: s\stted P\fj\. —/7_——6\/19 ,m7vJ
Slot size: @ @1 'w v 3
Well Dev, Method: gas-powered | Coment/bemtomic i hé
surdace. pumd with stee! 3~roufr $rom 1.0 o 2.pbh,  caSn 2ol Lo
Swrging wand. 250~ VAl
GroUhdwiter Measurements '3/5"[)“;&1,,\;{{ _Pe_\[e:'r W

seal from 2.0 4o t.g -

Date/fime:Z#ﬂ/m 798%F
Depth (T0C): @. @5 %4 | Apri/ 7987 water feve,

Elevation: 75755 /44

Datum: NGVD #8 sandpack Lrom
: ~13 S 2B
Hydraulic Conduct--&f’e-w’-recaver/ W.sing YA éaja‘)'
fvity test method:pume Ans7- /ambaé/e caving.

Saturated
hydraulic

———8.¢ A PVC Screen

J UM RN LATRNAALN)

conductivity: Maximum ng“— o borehdle: 13 |

Denote on diagram: location and
thickness of annular fil1 material,

screened interval(s), product and
water levels. :




Focused Field Investigation and
Irrigation Feasibility Study
(HDR Engineering 1988)

1988 Borings



HDR ENGINEERING, INC.

PROJECTNAME: Ca@ s Works PROUECTNUMBER: 0 &4808 -004 - /102
BORINGNUMBER: A7W/ /7 BORING LOCATION:
SAMPLE GROUND SURFACE ELEVATION:
@ E REMARKS
E —_
Sy |EE|8E 3F| ¢
>3] 2 |9E(3¢ |u S | DESCRIPTION (USC)

VXM 7275 5400 © 27957 brows, some
Y| ey, some frne groves =

2 — BT —

SN STy SuD: L1967 brown, sane
N e/ey, some coarse grove/

— RENR) -

A clayey sinp: Browr, some
N coorse grove/

-

1YV 37L7 7 394D Dork Bronns, some oo
M- || FFrores/ Froce c/oy, morst

e A
o s | SND: Dork browr, mors? oy . Vi
] N | mwad fragments, especiolly ]
12— Coln | broncses ond roots (OX by rolimefm
| § —d . .. L —
CLAYEY SINOD: Dork brown/g9roy,
16 — with Fine fo coorse orove/ ]
'8 — v Approximars ceprs 7o ™
— Groundwa7er -
20 — —]
22 — —]
24— B
| BOTTOM DEPTH OF BORING: /7. 3
WATER LEVEL
WHILE DRILLING: o
AFTERDRILLING:  * HOURS AFTER DRILLING 55/
LOGGED BY: 5z SAMPLED BY: __, |
DATE: ) NGINEERING, INC.
STARTED: /2//88  /o#0 COMPLETED: /2//88 //25 HOR E




HDR ENGINEERING, INC.

PROJECTNAME: & @5 HorAs PROJECTNUMBER: 08408 -0o & - /D2
BORING NUMBER: 775" ™ / BORING LOCATION:
SAMPLE GROUND SURFACE ELEVATION:
e
c = i RAEMARKS
21y 5G|k |82
3 | 2 |deojaud |4 DESCRIPTION (USC)
N SHND D Dark brown, some 5777
7 Froce orgamsiss, Some coorise
2 —— grave/ ]
- N sz ry sanp - Black, some —
4 —1 CODr 5 57/‘0;’::’/ , PROsr s 1
6 =i —_
— A— v *
8 — - _—
10— —1
- Je— |
14— ]
™ el
16 — —
{g — , —
Q Approximore oeorsb 7o
- Growndwar e -
20 == —_
22 — —_
2 4~ —
BOTTOM DEPTH OF BORING:
WATER LEVEL
WHILE DRILLING: s
Y
AFTER DRILLING: HOURS AFTER DRILLING -&’;,"/
DATE:
. GINEERING, INC
STARTED: ¢/2¢/88 o537/ COMPLETED: /2478 OA5/ HDR ENGINEERI




HDR ENGINEERING, INC.

PROJECT NAME: Gos Works PROUECTNUMBER: 04¢ 08 - oo d -/02
BORING NUMBER: 75 *Z BORING LOCATION:
SAMPLE GRCUND SURFACE ELEVATION:
T REMARKS
o ~| & o
2w |Eg|28 |32
> 2 % Elag |u DESCRIPTION (USC)
SILTY SINO -~ Troy, cogrse
] 1l Frore/ ™
. —
4 ARRENS
L SHKTY SIND - Slock, fine
] | grove/ becoming more 5377y -
6 PRSI
g — P
$LiL Pl =2 7Y GRAVEL: Block smeyo o
10~ N coddles
—_ ] A —— <
2]
‘]
12— Pl
] B
{6 e po—
s —1 V Approximare deplh fo —
- Groc/ e ore=r, -
20 — —t
22— —
24 — —
BOTTOM DEPTH OF BORING: /4. 757
WATER LEVEL
WHILE DRILLING: /
: Y
AFTER DRLLING: HOURS AFTER DRILLING 55\/
LOGGED BY: L0y SAMPLED BY: __ .
DATE: HDR ENGINEERING, INC
STARTED: g/24/88  /0/Z COMPLETED:4/2#/88 — /029 P




HDR ENGINEERING, INC.

PROJECTNAME: Go s Works PROVECTNUMBER: £ 8808 - 00L& - /OF
BORING NUMBER: 7475 3 BORING LOCATION:
SAMPLE GROUND SURFACE ELEVATION:
P
T & REMARKS
CED w E w &g 8 ® uw)
3 = |5y (g~
2 2 | de|Ug |2 = | DESCRIPTION (USC)
VLl Sy sand” Tan. some fone _
- Wl | graves A Brocks
, | TETS @& 2’
W STy SV Brock, some =
— LU coorse grovel —
4 ——i 5 1l - Morsrure
TERRE @ 5
Tl ° . -
6 — ARHERY —
. el 1o
— Al L — .
kAR
LHENENN
8 dNBANE _ .
] % LAY . Black, some sondy 577,
Pods of browr 3and, 5/7.95 1y ]
[ Q vt / orgonsc ] Vi
i -
12 CLRAYEY ST Groy, some
smal! gravel, Searily orgone T
— wiroorts ond kood chyps —
|4 — —
s VW srry sanp: Groy, some pocs |
VL oFf clay, some Five groves,
- 4l N same orgonscs —
18 —— ‘4' Bottom 5o
] HRNRIE wed fitted 7
M ‘: d 1 727/ /Wfd‘ St
20 — BUACEE | KA QUGES
SRR s polted
00 GRAVEL : Coavse, some (po5e 570
22 e . .
— V Hporoximare oeplb 7o -
54— Groano I resr ]
BOTTOM DEPTH OF BORING: /&. 75 '
WATER LEVEL
WHILE DRILLING: o
AFTER DRILLING: HOURS AFTER DRILLING 5:;‘»’
LOGGED BY: o)) mrs SAMPLEDBY: o -
PAT HOR ENGINEERING, INC.
STARTED: g/Z¢/58 /2755 COMPLETED: /2%/s8 /325 ’




HDR ENGINEERING, INC.

PROJECTNAME: &@s5 Hoar#ss

PROJECT NUMBER: DEEOR - OO# /0

Z

BORING NUMBER: 775 7 &

BORING LOCATION:

SAMPLE

GROUND SURFACE ELEVATICN:

NUMBER
TIME

DEP

(FEET)
LENGTH
(FEET)
RECOVERY

(%)

DESCRIPTION (USC)

REMARKS

=1 TYPE

V| ST SHND C Ligst Browid, fine ro
"N medewmn grornes some coorse —
|\ prove/ '

N LT SAND @ Block, fime Fo med o

| graines) some cobbles

g

SANE: Block, mediwmm fo coorsely
ProinEd, SOME s severa/ 2ars T
oFf block si//ty cloy, somE frne
gravel, bighly orgons wirh roors,
Some pily ;f‘c;-r

—

- e |

A

—

OV rerdings
Satweer
| /O - A 57

S/LTY CLAY " Black [77&, 20/ 57 e
A/‘y/y orfcmm‘:' WIS foorts, Saome
A yfare/

et

VLY e
ar /5

Z

Impene rrafable objecs b7 or |
/5 i ng Fermingted

V Aporoximeote Feprb ro
G rouncner e

BOTTOM DEPTH OF BORING: /4. ¢ 7

WATER LEVEL
WHILE DRILLING:

AFTER DRILLING:

HOURS AFTER DRILLING

LOGGED BY:

SAMPLED BY:

SN
AGN

A ie2ms

A sor

DATE:

o820 COMPLETED: /2 7&8 o837

HOR ENGINEERING, INC,




HDR ENGINEERING, INC.

PROJECTNAME: G5 Worss PROJECTNUMBER: JE608 -00& - /22
BORING NUMBER: 475 # 5 BORING LOCATION:
SAMPLE GROUND SURFACE ELEVATICON:
- & REMARKS
e 'E8| 28 |8 @
LlJ St
> | 2 SiE|&¢ o > | DESCRIPTION (USC)
NN SULTY SAND : Light brown, Fne
- SR e med vy gromnan some coorse —
» S| el spme orgorsos
R i g SILTY SIND: Lork brown, medicsr?
— M1 7o coarse gromed, some Finae =
4 ] P grovel, some pods o Sy, Far
SERRE
han S -
et Y4
" e —
— -‘ov ’ N ——
ar »
8 L
o CRAVEL  Frne fo coorse, .
7 | B comirg simaaier it orease
B p— a1 Feprh, some five groimed
Dl s
= LI B m
2 ] ' _ . ‘Z‘.". .
i
= : ‘_ . ‘. " ey
Y Jpo— | ‘1‘.‘ i et
16 V Approxioxzre depts A, —
! Y e fa e
18— S
20 —— —
22 —_
24 —
BOTTOM DEPTH OF BORING: /#. 5~
WATER LEVEL
WHILE DRILLING: /_«; v
AFTER DRLLING: HOURS AFTER DRILLING :;j‘/
LOGGED BY: Wity immrs SAMPLED BY: A o
DATE: c
STARTED: 5/27/88 o9#5 COMPLETED: g27/68 o953 HDR ENGINEERING, iINC.

A e A Y
AT




HDR ENGINEERING, INC.

PROJECT NAME: &as WorAs PROJECTNUMBER: 08 & J&5 -00F - /107
BORING NUMBER: /#7574 BORING LOCATION:
SAMPLE GROUND SURFACE ELEVATION:
T REMARKS
a E g _
2 o |EB|2§ 3% ¢
= w ~
S| 2 jdelgd (@ > | DESCRIPTION (USC)
| Vel s 7y san0: Broct Fome Fo
W B comrge oromed, some coorse
2 —d HARELY PrOVES, SOME DIPINIES K TH ]
PPkl reers
- il L -
4 A
_ |- -_'; i ‘ STV SIND L Bge ke S
"Ll | 5o Frrre grove/s only Sheas
6 — S —
Ll
LFARN 2
8§ By - —
- ol -
8-l
10
ol GRAVEL : Very coorse, go /o
IR L 4f’27’/'a/r,'ez‘rf, somE 50_;7.9/) Block, Moy srmre
2 — 4" e - Fone Fo m@Grry Grsned, very —— or
ey s
-— . —
ppu— L —_
16 el V Approximaore deprh ro —
-] GrovnaTrer ]
1§ ——
20 — —_—
22 — —
24— —
BOTTOM DEPTH OF BORING: /4.4
WATER LEVEL
WHILE DRILLING: v
S
AFTER DRILLING: HOURS AFTER DRILLING :;j'/
LOGGED BY: 4///ramrs SAMPLED BY: /- #n~
DATE: HDA ENGINEERING, INC.
STARTED: g/77/#8 /055 COMPLETED: /2758 /07 !




HDR ENGINEERING, INC.

PROUECT NAME: G@s Work PROJECTNUMBER: O&5808 - DO - /08
SAMPLE GROUND SURFACE ELEVATION:
>
T REMARKS
& = E .
2y | BE|95 (B2
2| 2 |agldg (g DESCRIPTION (USC)
WA SKTY SAND: Browrn, e /o <7
- || meTram grommed some Ffse  —
> ' Provel, trace orPar/cs
] A SILTY SAND: Block, Fone 7o Worter or Z°
8| el gromed, some coorse T
4 — W Frove/l/, some OrPacs, Oy —
] il S hEess |
§ = —
8 _ ’ T | PHA reccing
- V Aoproxsmorte deplb 70 S i
o Groun /s %7 drecrting
. Zo7E
| 2 emmennd J—
[ p—
16 ——t
|8 —t p—
20 =~ ———
22— —
24— —
BOTTOM DEPTH OF BORING: . 57
WATER LEVEL
WHILE DRILLING: /
" NG S
AFTER DRILLING: HOURS AFTER DRILLING :;5/
LOGGED BY: 4,/ 5 SAMPLED BY: 4 4 -
PATE: HDR ENGINEERING, INC
STARTED: 4/27/88  /FO0 COMPLETED: &/Z27/8F /708 T




HDR ENGINEERING, INC.

PROJECT NAME: Gas Worfs

PROJECT NUMBER: D8 608 - O0 o - /OZ

BORING NUMBER: 475 #& BORING LOCATION:
SAMPLE GROUND SURFACE ELEVATION:
P REMARKS
S|y |EH|88 8%
2 Z 9L ag jg DESCRIPTION (USC)
S/ILTY SAND: Brows, Fine fo
] WM ecicmms groned, some Fne =
pJ— LA L] grores |
B ' : “'"':- N
4_ (W] STL TS SAND - Bromiz, [172& 7o mrediym
- ;.':jf?:; 1 gromed, same COTrSE Grove/ some —
oy WHHE o ge brick frogmenrts
S/ILT . Block, some Fone fo
] meTr i Qraos/Red Saond, some ]
8§ — COTSEE QrOFES, SODIE O/ FTIIES — I
_ wrrh roods _
1o -
% | LAY D Troy. some 3/17, some OVA readsng
] Fine sond, some Foe grovel, 1 50 ppm i
12 e very moss7 ] brecThir g
_ / ZOr& e
14 — / —
7,
[§ o] V dooroximare cdeprts 7o —]
EPr LS ITETRAT =
g —— —
20 — —
22— —
24— —
BOTTOM DEPTHOF BORING: /.5~
WATER LEVEL
WHILE DRILLING: o
AFTER DRILLING: HOURS AFTER DRILLING :;,‘j\/
LOGGED BY:  w///mms SAMPLED BY: g7~
DATE:
i * H ENGINEERING, INC
STARTED: 4 /2 7/58 /3d; COMPLETED: s/77/48 /357 oR




HDR ENGINEERING, INC.

PROJECT NAME: &Gas Horks PROJECT NUMBER: 6408 - OOF -/02
BORING NUMBER: 7475 #& BORING LOCATION:
SAMPLE GROUND SURFACE ELEVATION:
- E REMARKS
Py |EG|2F 5| ¢
S| 2 |dE|GE | > | DESCRIPTION (uSC)
SN STy Sano: Dork brown, fine
] Wi Pil:| 7o mediam gromed pevvily T
2 — AT orgeanie wirs roors, some —_

el | Hre orove/

maaned

B LTy SANO : Block, frme ro
AL meiam groines, Heaorily
§ —— VPN orgone, peovily grovesed AV4
WY Hme Ao coorse

W r

14
— vt )
V Aporox/mare s&ers 7o
16 — CFroe? Ty er -
18— —
20 =1 —
22 — —
24— R
BOTTOM DEPTH OF BORING: /3. /'
WATER LEVEL
WHILE DRILLING: v
s
AFTER DRILLING: HOURS AFTER DRILLING -:/‘:;/
LOGGED BY: W/ /tamrs SAMPLED BY: 4 Ao
DATE: HDR ENGINEERING, INC
STARTED: »/78/#8 oOB0¢ COMPLETED: &/278/88 08/8 T

e PO TV R VB E R TWT A Pty




HDR ENGINEERING, INC.

PROJECTNAME: Gas Aoris

PROJECTNUMBER: 24408 -0« - 102

SAMPLE GROUND SURFACE ELEVATICN:
z REMARKS
i = S ~
Sl e |5E[26 8% ¢
= w ~
2| 2 |gEfdY | > | DESCRIPTION (USC)
VUL Ty a0t Aok Fne 1o
- Ll | edivm grained) beovily orgamie
2] Vw75 roots, some corrse groves |
oAb
: -0_ NN
4 DOl | MMB ] TG, mediuer fo coorsery
2T Yol Some Fine graves
. Sl A SUTY SIND . Gray, fire Sramed, __|OWd revaing
| some pods of cloy, some fipe 25 pom jrr
- A reves, ois — breo s g
bl . Zone
83— e P
—g :_- ; - -
10— L Ll o
12— EAR B
Axe
r— ¥l " ‘. .:‘ . S
pp— Ak
s V Approxmazre kot Ao
GO T it T o
tg
20 —
22 —
24—
BOTTOM DEPTH OF BORING: /.7
WATER LEVEL
WHILE DRILLING: Jos
AFTER DRILLING: HOURS AFTER DRILLING 55\/
LOGGEDBY: 41/, rms ~  SAMPLEDBY: Ae For
DATE:
DR ENGINEERING, INC.
STARTED: ¢/24/58  o9/0 COMPLETED: 4 /rm/ps o924 HOR




HDR ENGINEERING, INC.

PROJECT NAME: Gos Ao i<

PROJIECTNUMBER: O8408 ~ 00 & - /07

BORING NUMBER: 75 ' // BORING LOCATION:
SAMPLE GROUND SURFACE ELEVATION:
& REMARKS
oo al
e clEE 133
= g lgd] 2 mEe! )
2 = 4L | ot (o DESCRIFTION (USC)
| LI sery sawp - Bloc &, Fne A
Nl meciem gromned, some e o T
2 ——i N coorse grove ] some orgonies
- AR B -
4 Sl
// CLAY * Block, 577y, very dense,
] SO LrOUT MET) R Grosrey
6 — / sond, some [ine Qrovel moiss |
i
7 CLAY : Black, 5:77%, very derse,
8 — LETy Iy OrQITIE KT ooty ang —d
/ o chios, mrorsT
] APl STy ANO : Block, fine grorred
'o VWI|-| dense, masst some pads o T
- NV grey elay, froce orgomics -
. “lef -
HRRAE
PR e ] ~
_ | ial]e
16 ~— i ° —
dNHAL
NN ) FRAVEL C Coo T
18— —
| V Approximorte depsts Fo ]
Frovrs worer
20 =i S
22— —
24— -
BOTTOMDEPTH OF BORING: /7. &~
‘ WATER LEVEL
WHILE DRILLING: Ve
4
AFTER DRILLING: HOURS AFTER DRILLING -55\/
LOGGEDBY: 4o o SAMPLED BY: __ 1,
DATE:

STARTED: &/28/88 sosd  COMPLETED: 5/2’575’5’ IOZ

HDR ENGINEERING, INC.

P LT £ P P R D G P B P P S S S PUUPR UL S PP LY




HDR ENGINEERING, INC.

PROJECT NAME: &2 s WorAis

PROJECTNUMBER: 084808 - opg -/02

BORING NUMBER: 7475~ +#/2

BORING LOCATION:

SAMPLE

GROUND SURFACE ELEVATION:

NUMBER
TIME
DEPTH
(FEET)
LENGTH
(FEET)
RECOVERY

(%}

DESCRIPTION (USC)

REMARKS

SILTY SAD . Brown. Fne o
PO il Gra e, Some 1978 —
PrANES, SOITE DI PTIIE5

-
-

-

SHT Y SIND : Black, frne 7o
IDET 7 FIIIET, [RE o oS
Frove! some CIRPIrINE S -

-~

CLAY  Block, s1/7%y, don s, 20/57
AETUly orgam/E with wood ches, ]
TFeverol poT5 of rady chry, -]
Severas poos oF Fn e draipad
FING, svme Lo prove/ —

-y

20

CLAY : Gray, s/77y, moss7,
TERIE, SOTE LOTS o0 e
graned song -

22—

24 —

V Approximate cdaprs so -
CF BT e 7 e

BOTTOM DEPTH OF BORING: /%, & ~

WATER LEVEL
WHILE DRILLING:

AFTER DRILLING: HOURS AFTER DRILLING

LOGGED BY: 40/ s SAMPLED BY: e Ao -

DATE

STARTED: 8/28/88 /700 COMPLETED: 5/25/38 /378




HDR ENGINEERING, INC.

PROJECT NAME: Tas Works PRQUECTNUMBER: 08808 - O0F - /OF
BORING NUMBER: 7#S #/3 BORING LOCATION:
SAMPLE GROUND SURFACE ELEVATION:
)—
i = |9 "
S| w B2k 8%
2 2 |dejug U DESCRIPTION (USC)
VL S72 7y SAND T Dork brows, Fone
-~ AN B coarse groined some organics —
2
B\ GRAVEL | CoorsE, Some bricks
. BRICKS | forge chunks of vood
| [ 577y sawo : Brack, Fre grome, _
V\Severa/ pods of graoy densely
6 — | pockes 5/ 1y /oy —
g —i GRIVEL D Frme 7D cogrse —
] -'_; SHRD: Browr, mediusy 2 oSS
10 L gromned, some pOSs of gray
— ' sl sty clay, some fone grove/ -
12— RN
J 4 —] il — Vi
L
. -
6 AR
SIS\ CRAVEL | Larye rownaa cobbles
8 SO L Brown, mxedsum fo Coarse
18— L I, Some Pods of Proy 5Ly T
_ cse N cloy, some frne grove/ ]
20 —— 1
_ V Approx/mare oeprt o _
CHrowITWorer -
22 — —
24— S—
BOTTOM DEPTH OF BORING: /7. «
WATER LEVEL
WHILE DRILLING: .
AFTERDRILLING: HOURS AFTER DRILLING jg/"/
LOGGED BY: Lyt 0 5 SAMPLED BY: 4. 4,
DATE:
. )y HDR ENGINEERING, INC.
STARTED: g /zo/sg 0857 COMPLETED: g 7948 ov/é




HDR ENGINEERING, INC.

PROJECT NAME: <&@ 5 Rorss

PROJECT NUMBER: 8808 -~oo# - /08

BORING NUMBER: 775 #/4 BORING LOCATION:
SAMPLE GROUND SURFACE ELEVATION:
& REMARKS
i clEe 2%
2|y [EE|SE 8% ¥
S| 2 JaE|gg |u = | pescriPTION (s
Woll sury sap - vor# srown, fae
7 AL¥ Fo coarse gromned, Seaviy 7
R L groveded, fone, some orgoncs
] Tl B
Lt L
4 ARl
- SASHAEN —
6 — ek 1
Gl S/27y SD: Block, Fine A recding
8 =~ Y Frommed, oily, morsH TTT S p0m0 7 Az 7 ey
— (R Rk A Tore ; >/0020pm
MR R o7 fore
° L) SAME - Dork Lrowrs, mediom fe coorse
— Vi) gravned] some £oae grove), some
12 S0l ) oy of browy sy oSy
WAL 327y sawo - Lightt brown, Jroe
] ‘.:'? : ,:';; 7o ey PO IEOT, TEnEE , VeEry Vi
H4 — (L[| worsrt some comye grove/ PO
1 el
- | -
16— T
AERER
- 1ee -
IeuRoE
1§ ~— Y
IAEY:
- R ]
20 — —]
—_ V Approximare adeprs 7o. -
- O ST ey S |
24— —
BOTTOM DEPTH OF BORING: /7. #
WATER LEVEL
WHILE DRILLING: g,
AFTER DRILLING: HOURS AFTER DRILLING 5‘5'/
DATE: ING
STARTED: 6/27/58  /0/8 COMPLETED: /29/88 /035 HOR ENGINEERING,




HDR ENGINEERING, iNC.

PROJECTNAME: &Gars Hbrtes PROQUECTNUMBER: 048 0F - 00 & - /08
BORING NUMBER: /A7S5 # /5 BORING LOCATION:
SAMPLE GROUND SURFACE ELEVATION:
>
@ REMARKS
& ~E- (8~
$ oy |EE[gE (8B:
5| 2 lad|gd | DESCRIFTION (USC)
Tl S 7y SIND * Lark brown, Fire
] L Ao cogrse gromed, loosely =
2 — [Hi arck e, some Hre groves,
al il some orgomics
Y p— PR |
NSAML : Dork brows, 7ec v
§ == o Ao coorse graines) some —
] N e groves, some 57 ) -
Ll very moss
. B = Y -
) Sfound prece
T T o/ broker
| 0 — L ewble £
L SN .
- o —_
ppm— ' C ApproXximate Sdepih 7o —_
| | CFroL RO T e _
- y— —
18 —— _
20 — —
22—t —]
24 — —
BOTTOM DEFTH OF BORING: /2. 5’
WATER LEVEL
WHILE DRILLING: . ./é/
AFTER DRILLING: HOURS AFTER DRILLING 5;/)/
LOGGED BY: 4//sm s SAMPLED BY: e /oo
DATE:
) HDR ENGINEERING, INC
STARTED: g /r /08 /759 COMPLETED: g /79/88 /706

o R A RN AT Foma
RATCRAC PLEARIE Sl v ) drglte




Fate and Transport Assessment of
PAHs from Tar, Gas Works Park

(Electric Power Research
Institute and Puget Sound Energy 1998)

1997 and 1998 Borings



WELL INSTALLATION LOG

Recovery Well RW—1

1011 S.W. Klickitat Way
Suite #207

Seattle, Washington 98134
(208) 624-9349

PROJECT NO: 5-3434-210 Gas Works Park

CLIENT: EPRI

LOCATION: Seattle, Washington; Gas Works Park OId Railroad Grade, ~20° West of MLS~1

DRILLING CO.: Cascade Drilling

START DATE: 03/30/98 TIME: 14:10 BORING ID: /0 inches DRILLER: James Goble
COMPLETION DATE: 03/30/98 TIME: 16:30 {TOTAL DEPTH: 22.5 feet bgs RIG TYPE: CME-55
WATER LEVEL DURING DRILLING: 19.0'bgs |TOP OF CASING: 33.3/ feet (NAVDBS) METHOD: Hollow-stem Augerx
SURFACE ELEV.. 33.66 feet (NAVDBS) LOGGED BY: G&. Sega
’f’ WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
& [FLUSH-MOUNT— >
£ JWELL % . | &=
= E
L | MONUMENT .| oS ol>1g
B [WELL CaP 8 2 w|ZE|2lale
i s E S15|5(2|e
= S ~lol@|=|&
" K3 N>} SQIL: Brown; sand with silt and gravel;
»“4 [J < AY] abundant rootlets; dry to moist.
o BHEL. | S,
@ = YN
X Y N
& ® <
g N2
3 <A,
f\..>' .
<A,
S spl-l-
SIS .o.ntt WORKS PARK UNITY: Light brown to tan;
S ....f medium- to coarse-grained; <i0% fines; 20%
% ;5 --.-.:| gravel to 4 cm maximum diameter; abundant ash
SIS -.-.-.l and cinders; few brick fragments; dry.
« S :
=z Le's 1
<€ X e
—J "’1 .
o SR
[5) S i
> ot ot -
a s o0 .
Q SIS .
N S . : )
5— w °§: S 5.0’ - No ash or cinders present; dry; slight
= S B ol odor; rock in tip of sampler.
wh 3o 3o T 4
5 4o O :
2 RSO W -
o I :
ul o % pd . .
[ et Pete 0 o
o bl b e O
= ot b z e o
= by e ] .
o S @ I
& SH e
] S o 7.0" - Dry; slight odor; rock in tip of
SIS sampler.
S =
pose & =z
IS <
S "
S o
1
..: Q.I H
SIS o«
< <
S =
S o
S z 9.0’ - Ory; slight odor.
S o .
SIS = .
N N AT .
J] l . 9.8" - Orange staining to 10.0 feet bgs.
F.i\éMARKS: % Hand dug to 5.0 feet b Pholiow—stem auger used to total depth. S -
Lithology descriptions were taken from Monitoring Well Installation
Log for PZ-9.
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page | of 3




1011 S.W. Klickitat Wa
WELL INSTALLATION LOG Suite #2005
r -1 Seattle, Washington 98134
Recovery Well RW (206) 624-9349
= WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
£ &
c > —_
= sl S 2|28
£ G| e wlElZ28]2
w <3 = = i Al =
9\ o - —|lO|o|»|a
o : SPy:.r.>.|  SAND (STRATIFIED DRIFT UNIT); Light gray
= to brown; fine—grained; <10% fines; moist; no
o odor.
z .
S sp=[*].|* .
w SMi, SAND WITH SILT; Light gray to brown;
= . fine—grained; 10% to 15% fines; wet; no odor.
5] SPl-.c.o.l  SAND: Brown to gray; medium~ to
oc “L%.e . .
i N coarse—grained; <10% fines; wet.
=
<
o
T “:—‘: SP ...l SAND: As at 10.0 feet bgs.
é. SP .. SAND; Light brown; fine~ to medium~ gramed
=[ ..ol 10% fines; wet,
= ISMI] Il SILTY SAND: Lignt gray to buff; fine-grained;
= SP|-.c..[ \ 25% fines; wet. a
= . "6'[| SAND WITH GRAVEL: Brown with gold (mica)
=i z 6 flecks; medium— to coarse-grained; 20% gravel
=t v to 0.8 cm diameter; wet.
=t 4 SAND WITH SILT AND GRAVEL: Light brown;
=i - fine~ to coarse—grained; 10% fines; 15% to 20%
15 = = gravel to 4 cm diameter; wet.
o =[ 0 15.0* - Fines increasing to 20% at 16.0 feet
g = & bgs.
N =
) = T s
a2 = T
%@ :_—_j SM SILTY SAND
20 = 1
w o -1 .
Y g 2 b ed o i e s e e e e - — = - — = ——
ic = RGNS
8¢ =l SMlstte ; Gray; fine- to
Y = - o] coarse-grained; 10% fines; 20% gravel to 3 cm
= 96'}". diameter; wet; slight odor.
= 916
—_1 -1of )
=i O 1O
= ol
=t O] /10
= o]
oy § of o
jund 401 ]
- o
g § " 401
= Y ol-1°
= SMI't I ; Brown; fine- to
=t . medium-grained; 20% fines; 10% gravel to 2 cm
= maximum diameter; wet; slight sheen; slight
= odor.
ﬁEMARKS: * Hand dug to 5.0 feet bgs; hollow-stem auger used to total depth.
Lithology descriptions were taken from Monitoring Well Instailation
Log for PZ~9.
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 2 of 3




WELL INSTALLATION LOG
Recovery Well RW—1

1011 S.W. Klickitat Way

Suite #207

Seattie, Washington 98134

(206) 824-9349

% WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
2 o &
£ . —
: |8 ozl g
= 2l 8 NEAEA R
o ) I w e g w
w v ':. > wi '} a: Q
o =1 3 —lolo|x]a
(44 T — B .

O = SMi'|

> = 11

z -— =] .

su = E At

] - ~ :

8 (€] : T . .

W = $ 1.

oF = o

nE - < :

S = = ARE

=& | —

wo = F= sC // CLAYEY SAND: Gray; fine-grained; 30% stiff

=3 = t /. /. ) fines; very hard; dry to moist; no sheen; no

o g N P / odor.

~N : . . .

Y =/ l /
bl L/
Total depth = 22.5 feet bgs.
POINTED
END CAP
25+
o
ﬁ\éMARKS: % Hand ’dug to 5.0 feet bgs;‘ hollow-stem auger used to total depth. )
Lithology descriptions were taken from Monitoring Well Instailation
Log for PZ~8.
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 3 of 3




WELL INSTALLATION LOG
Piezometer PZ-1

1011 S.W. Klickitat Way
Suite #207

Seattle, Washington 98134
(206) 824-9349

PROJECT NO: 5-3434-110 Gas Works Park

CLIENT: EPRI

LOCATION: Seattle, Washington; Gas Works Park DRILLING CO.: TEG
START DATE: 12/04/97 TIME: 08:00 BORING 1ID: inches DRILLER: Todd
COMPLETION DATE: 12/04/97 TIME: 10:00 |TOTAL DEPTH: /6.0 feet bgs RIG TYPE: Strata Probe
WATER LEVEL DURING DRILLING: 5.5°' bgs TOP OF 2* CASING: 21.55 feet (NAVD8S) METHOD: Direct Push/Split Spoon
SURFACE ELEV.. 22.00 feet (NAVDSS) LOGGED BY: J. F. Gibbens
= HELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
{1
i N x|
= | 8 o|¥|E
= 28 I z|n|81e
(] 8] - =
a 4 I a o 5 w
g a = > 1w o | = E
~ o > - O] m|a»|a
5o N R S ) A >4 PAYEMENT: Underlain by gravel sub-base.
was B | B P
Vi) 2 %% b < R
S8, B A oL
S5z 8l6WP{T <o SILTY SANDY GRAVEL: Black; with ash/wood S5 Y [ARge0 0
—— —] - 00| fa ments; some oily wood/coal; no sheen; no
pu— E O RRY ¢ dogr ’ Y ’ ’
put ¢ 5 o] odor.
= z ;00 GRADES with wood; solid.
5 = § 0 GRADES with wood; solid. 1ss|\/ kort 30| o
= ©. " 59
=r .00
—-r =] e 5 s .
= z SD}:.....| SILTY COARSE SAND; Gray; with some wood
s 4 i’ : debris; occasional well rounded gravel 15ss SoFT 80 | o
= o i fragments; wet; no sheen; no odor.
= = [ GRADES with brown/gray interbed of sandy
10 = o . silt.
U=l S Lelel GRADES to gray fine to medium sand; no 1ss
=} sheen; no odor. pOFT 100, 0
=k GRADES to gray-brown sandy silt; with
1 cap=t= L=t wood; no sheen; no odor, AR
' e Tt GRADES to gray-black silty sandy coarse
0] gravel; no sheen; no odor. 58 VERY 80 | ©0
VTlos A \ /] Ve
15 o o4 SILIY SANDY COARSE GRAVEL: Gray; very 1
—:o1] hard; no sheen; no odor.
Total depth = 16.0 feet bgs.
20
25-]
ﬁ\éMARKS: n - Analyticéi _Samble
B - Sample Interval
SS - Split Spoon
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page t of |




WELL INSTALLATION LOG
Piezometer PZ-—-2

1011 S.W. Klickitat Way
Suite #207

Seattle, Washington 98134
(208) 624-98349

PROJECT NO. 5-3434-110 Gas Works Park CLIENT: EPRI
LOCATION: Seattle, Washington; Gas Works Park DRILLING CO.: TEG
START DATE: 12/04/97 TIME: 10:10 BORING 1D:  inches DRILLER: Todd
COMPLETION DATE: 12/04/97 TIME: 14:00 ITOTAL DEPTH: 26.0 feet bgs RIG TYPE: Strata Probe
WATER LEVEL DURING DRILLING: #4.0'bgs |TOP OF 2° CASING; 30.95 feet (NAVD88) |METHOD:. Direct Push/Split Spoon
SURFACE ELEV.: 3L15 feet (NAVDSS) LOGGED BY: J. F. Gibbens
= WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
c >~ vl
= (L] - w | =
o >|E
z AR =|3|5|8
o Q I w - -3 BT
i Gl K syl e]e
o . >| 3 —lo|l@|»]a
v i 5B __2‘_—'@ \47\\\4 TOPSOQIL: Black; wet; soft.
Q. BB oW bl h=AN
Mz O 2 G {201
£33 4 B 2 BBWP"59| SILIY SANDY GRAVEL; Gray/brown/black; with o N i e
s5¥g o é & O( wood, ash; highly heterogeneous; no sheen;
Q& SIS . ~ 01 moderate creosote odor.
ol 0.0
L O, - -4
5 — .'O'° GRADES to gray/brown—black silty gravelly 5 Mool 50 o
=, 5 O{ medium sand; some wood debris; brick SOF 7]
=l O% fragments; no sheen; slight creosote odor.
& H=l- 0.0 GRADES to gray gravelly sand; some wood 1ss erd 40| 0
7] =t 0. 7 54 debris; slight sheen; slight creosote odor. SOF T
o = .00
] = = O, ¢ 4
10 = L1z .0
? = .00 e fi . i
o L= o 4 GRALES to gray silty fine sand; no sheen; 188 oFl 10l o
z (o= Ooo slight odor.
3 = o) "5 GRADES with gray/brown silt interbed.
= SIS . 00 GRADES with gray/brown silt interbed.
[ Pof e O :
w b= bt Y O 69 GRADES to uniform coarse gravel (pea St 4.1
5 3 D= o O gravel); strong sheen; stained and possible HARG
x L ':' E’:) 9‘.5< product; strong odor. SS HARO 50 | 12
o -t S OO GRADES to cobbly coarse gravel; strong
§ = S O 59 sheen; stained and possible product; strong
S A= 00 odor.
N =t 9 -6 GRADES to uniform fine to medium sand; 1ss AR 1001 0.5
o=t 0.0 stained black; moderate sheen; moderate
4 el Spil-.-.. odor.
20 car = GRADES to black sandy gravel; with silt;
SN . wood; stained; moderate odor,
| S . '.' - - 4
[0 21+ EINE TO MEDIUM SAND; Black; moderate odor. 5 e
. 0 GRADES to gray medium sand; with
R O black-stained lenses; occasional dropstone 1ss Ard 1001 o
SO T (egg size); slight sheen; moderate odor.
B S GRADES to gray medium sand; with
25 ey dropstone gravel; coarser at bottom; no
vT T l T \  sheen; slight odor. /— ant 0
SANDY SILTY GRAVEL; Gray; very hard; no
sheen.
Total depth = 26.0 feet bgs.
ﬁEMARKS: B ~ Sample Interval
SS - Split Spoon
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page ! of 1




101 S.W. Klickitat Way
WELL INSTALLATION LOG " Suite #207
Piezometer PZ-3 Seattle, Washington 98134
(208) 6249349
PROJECT NO: 5-3434~-110 Gas Works Park CLIENT. EPRI
LOCATION: Seattle, Washington;, Gas Works Park DRILLING CO.:. TEG
START DATE: 12/04/97 TIME: 14:00 BORING ID:  inches DRILLER: 7odd
COMPLETION DATE: 12/04/97 TIME: 17:.05 ITOTAL DEPTH: 26.0 feet bgs RIG TYPE: Strata Probe
WATER LEVEL DURING DRILLING: °‘bgs TOP OF 2" CASING: 30.83 feet (NAYDBB) |METHOD: Direct Push/Split Spoon
SURFACE ELEV.. 3103 feet (NAVD8S) LOGGED BY: J. F. Gibbens
= WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
8
s = E
= | 8 o|YIE
= @l 8 r|lo|8le
e o Z dle(d|w
w ] = > [T} - o a
o S| 5 Flojm]«=|ad
; N L NN = T
w YN
% % [t <
S ‘ & D
bt e g < AN
S gl |
S ~ o ) ; Y
O I P GWP 00 SILTY SANDY GRAVEL; Black; no sheen; slight |
weZ SIS Z o - od odor. G OF T 100
L #H B 2 "6
oD S & .00
552 @oH ° ©. 6
iz S ReXs)
SIS O, 49 3.5°-4.5" - Gray gravelly fine~ to 0
S N Nels medium-grained sand; no sheen; moderate
O T O, - 44 odor.
. 00 4.5-6.0' - Black sandy gravel; with brick
O, 59 fragments, glass and wood; stained;
S 74— —} 00 moderate odor. S§ MOD| 80
- S - . HARD
- - .0
-7 ,O' O . » R H
J= e Y 6.0°'-6.5" - Some zones of medium—grained
A=t OOO sand; stained with oil; moderate odor.
A=t Y 6.5"-8.0" - Gray silty clay; with some 0
- OOO vegetation; dry; hard; no sheen; no odor. 1
=! 0.0 . C .
= O " 8.0°-8.26" - Oil-soaked, matted vegetation; sS Mool 100
o =l ! O% strong sheen; strong odor. HARD
& = E= O, - 44 8.25'-10.0" - Green sandy silty clay; dry;
3W - w Xe) hard; no sheen; slight odor. :
weE =[ < Q.0
g’m junt § = O, 59 0
oD = o .00 , , )
10 5 o Q O, 4 10.0-10.25° - Uniform pea gravel.
m — ~ . 1] . . .
w2 =t o Re¥y) 10.25"-11.0" - Dark brown fine-grained sand;
w o — . .
Eo = 0. * 49 no sheen; slight odor,
z2 =t . O 0 1.0-11.75" ~ Gray gravelly silt; with wood 1ss HOD] 100
o =i O, © ;4 debris; slight odor. HARD
= = . 0.0 1.75°-12.5" - Gray sandy gravel; slight
= O, " 49 odor. ]
= on 0
= SBir.o.o. - - ; Uniform;
uad 2.2l oily; strong sheen/stain; strong odor,
= 13.5"-14.0' - Tan/brown fine-grained sand;
= et with thin (<%") silt interbeds.
= 14.0°-16.3° - Very oily {saturated?); strong 53 ARQ 100
= - odor.
FiEMARKS: B - Sample Interval
SS - Split Spoon
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 1 of 2




1011 S.W. Klickitat Wa
WELL INSTALLATION LOG Suite #v05
Piezometer PZ-3 Seattle, Washington 98134
(206) 624-9349
= WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
L -
c > [idd
= w - w | =
T U it 5 3 §
= Gl 2 wlE[219]=
a : L alalsl W
g 2 : > w bl e E
s po J - [w] (a3 -2 a
" = sef-..-
=8 ’
o =1 .
z [-|= . 16.3'~17.0" - Gray silty clay; with oily sand
u o= . interbeds (<1"}; strong odor.
u & Mof—}
S = : 17.0"-19.0° — Gray/brown; fine- to 1 ss oo | 100
03 =t . medium-grained sand; with some silt HARD
8": = . interbeds; and smalt oily sand lenses.
o -—
i) =
._ = .
g =l .
=3 =i : 0
= =t e 19.0'-19.5" - Gray coarse sandy gravel.
=l o 19.5°-22.5" - Brown medium-grained sand;
=tz with occasional dropstone; and thin (<1")
20 cap 1 ® silty lenses; slight sheen; slight odor. 1ss HARD] 100
3
: &
. &
SO =
- ’
22.5'-24.5' — Gray-brown coarse—-grained
sand; with gravel-sized dropstones; no
1 sheen; slight odor. s HARD| 70
SR vT \."0'0\ SILTY SANDY GRAVEL: Gray; very hard; no 0
95 <j O{ sheen; slight odor.
‘. 0
00
O, " 69
I .
Total depth = 26.0 feet bgs.
ﬁEMARKSZ B — Sample Interval
SS - Split Spoon
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 2 of 2




WELL INSTALLATION LQOG
Piezometer PZ—4

1011 S.W. Klickitat Way
Suite #207

Seattle, Washington 98134
(20B) B24-9349

PROJECT NO: 5-3434~110 Gas Works Park

CLIENT: EPRI

LOCATION: Seattle, Washington, Gas Works Park

DRILLING CO.. TEG

START DATE: 12/05/97 TIME: 08:00

BORING 10: inches

DRILLER: Kevin

COMPLETION DATE: 12/05/97 TIME:

TOTAL DEPTH: 33.0 feet bgs

RIG TYPE: Strata Probe

WATER LEVEL DURING DRILLING: ‘ bgs

TOP OF 2" CASING: 30.30 feet (NAVDBS)

METHOD: Direct Push/Split Spoon

SURFACE ELEV.. 30.48 feet (NAVDBS)

LOGGED BY: . F. Gibbens

WELL CONSTRUCTION

SOIL DESCRIPTION

SAMPLE DATA

¢ DEPTH (in feet)

U.sS.C.s.

DEPTH

BLOWS/6*

% RECOVERY
< |PID {ppm)

@ |TypPE

|
|
|

20

1" BDIAMETER SCHEDULE 80 PVC

.
O
%%

%>
X

o,

/.-7;.\/ LITHOLOGY

CONCRETE

%>

.
0‘0‘0

DOOOOOL
ogeastelnletets

s
BENTONITE

050>

v
OO
LR

.

.

1" DIAMETER SCHEDULE 80 PVC BLANK ——>

5 o,
o vt
v vy I o:o'o‘o'o’o‘o’o"'c‘o'o’o'."’o'v‘o"’-:-'o‘o’o’o’o’-’o’o’o‘.’o‘o'o'o:-:o:

GWP

o

c A

-0
‘00,

0 0 0 0ot

- 0700

A .

ol

\

GRAVEL: Road; medium coarse; no sheen; no

odor.

GRADES to gray silty sand; with some clay; /—

no sheen; no odor,

SOFT]

<«
(=]

oot o

KeP
o

O

L0000

00!

D |

10/20 SILICA SAND

0.1" SLOTTED SCREEN

!III_III_IIIHI.II.I!IIlIlHIl_llHHlIlIIIIlIIlIlII|IIHIIIIIHIIHH

SD¢-.-.

o

\

SILTY SANDY GRAVEL: Dark brown; no sheen;
1588 MOD[ 50} ©

no odor.

GRADES with black cinders and slag-type

material; no sheen; no odor.

GRADES to black silty sand; with
brick/wood fragments; no sheen; no odor.

GRADES with some clay lenses. S§ SOFT 40| ¢
GRADES with occasional large rock

fragments (broken).

GRADES with thin lenses of black ash; no

sheen; no odor.

GRADES with reddish ashy cinders; no

sheen; no odor.

GRADES with some iron—-stained medium

sand; no sheen; no odor.

GRADES with black ashy sand; some gravel;

dry.

SOF T

1ss SOF7 50 ¢

/_SS OF7 90 0

PRt ool ol oo

COARSE SAND: Reddish; with 40% gravel; wet.
GRADES to reddish sandy silt; no sheen; no

odor.

GRADES to reddish uniform medium sand; no {ss wool 100 | o

sheen; no odor.

HARD

GRADES to blue—gray medium sand. 1 4

GRADES to black sandy gravel; stained;

strong odor.

GRADES to interbedded blue-gray uniform
medium sand and blue~gray silt. AR

GRADES to blue/gray/brown

sand; with gravel; sheen; odor. 0
GRADES to black-stained sandy gravel; 1

strong odor.

GRADES to gray sandy coarse gravel; no

sheen; moderate odor,

GRADES with oil-stained/saturated lenses

<{" thick; strong odor.

188 H0D{100} ©

fine to coarse

1ss ARO 90 ] 8

1s8s 80 p400

¥

REMARKS:

B - Sample Interval
SS - Split Spoon

REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company

Page 1 of 2




1011 S.W. Klickitat Wa
WELL INSTALLATION LOG Siite #205
g (206) 624-9349
= WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
k: =
c >~ ac
= - 37} _
T ; g ©1 =&
Py 8 2 wlel g 2 &
% al & SlH|S8lx]o
T o ) b [m] 23] 2R a.
oV [d5) — o o
z - SD Tt GRADES to oil-stained medium sand; strong
85 = . odor. 0
be = N GRADES to brown; uniform medium sand; 28
5w = o Sl GRADES with black oil-stained lense ~1.5"
s = z e thick; strong odor.
Egﬂ = 2 e GRADES to brown uniform medium sand;
zc =S e moderate odor. 5150
o o R GRADES with some thin (<1" thick) silt
30 car=—= . I e lenses. 1ss VERY| 80 |>150
ol T S GRADES to black, oily, stained medium sand; HARD,
Lo with occasional gravel; very strong odor. >150
VI|o o GRADES to black saturated medium sand;
.00 \ strong odor. ] 0
?‘,; 'f ; Gray; no sheen;
\ slight odor. /]
Total depth = 33.0 feet bgs.
35
40
45~
ﬁEMARKS: 8 - Sample Interval
SS - Split Spoon
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 2 of 2




WELL INSTALLATION LOG
Piezometer PZ-5

Seatt

1011 SKW. Klickitat Way
Suite #207

le, Washington 98134
(206) 624-9349

PROJECT NO: 5-3434-110 Gas Works Park

CLIENT: EPRI

LOCATION: Seattle, Washington; Seattle Harbor Police Lot BRILLING CO.. TEG
START DATE: 12/05/97 TIME: 1135 BORING 1D. inches DRILLER: Kevin
COMPLETION DATE: 12/05/97 TIME: 15:00 |TOTAL DEPTH: 28.0 feet bgs RIG TYPE: Strata Probe
WATER LEVEL DURING DRILLING: 7.72'bgs |TOP OF 2* CASING: 24.28 feet (NAVDBS8) METHOD: Direct Push/Spiit Spoon
SURFACE ELEV.. 24.49 feet (NAVDB88) LOGGED BY: J. F. Gibbens
= WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
o
. 5 g
& g o218
Z 9l B zial8le
= g} I il e - T
5 2] 5 ~|lwla]lx®|a
B o =1 —|lojm|e|d
& 2 N =W
5oy A b —F— o [|» N4 IOPSOIlL/GRASS:; Black. ss [\ /OF7 60 0
ng% 1 GRADES to gray uniform medium sand; dry.
580 B B ——| 2WP'||]| SILTY_SANDY ASH; Biack: with wood-brick
L g w O fragments; no sheen; no odor.
= 5 SS 0
—_L =z
—— (o)
—_— -
=t Z
5 =I o NO - sheen; no odor on spoon.
=[ 58 0
g = ¥
25 =r NO - sheen; no odor on spoon.
W = ss OFT 20| 0
3% Pl —
10 @B = GRADES to black silty sand; with brick
S = fragments; slight sheen; moderate odor.
& S =i
QT = 58 OFT 40
go et I8 a GRADES to black sandy gravel; stained;
. =t % strong odor.
E'. g GRADES to black silty mud; strong odor.
15 =l = GRADES to black sandy gravel; stained; ss SOF 1 100 | 100
ot S I alE strong odor.
=i « SOl .-.-. ™~
=t 3 [--.7.1  SILTY SANDY GRAVEL: Gray.
=l e GRADES to gray sandy silt; with thin (<") 4
St . . ium i .
THREADED I e medium sand interbeds . SS ard 8o} o
END CAP N S GRADES to gray gravelly medium sand; no
. sheen; slight odor.
20 alel . GRADES to gray gravelly silt; no sheen; VERY
. . slight odor, AR
. . . . S§ HARg 501 0
. GRADES to gray fine uniform sand.
: GRADES to gray silty sandy gravel; no
et sheen; slight odor.
IO GRADES to gray silty fine sand; very hard;
e no sheen; slight odor. §5 ARG 0 1 0
25+ 00 : GRADES to gray silty gravelly sand; some
L Lt iron staining; no sheen; no odor,
o ss ERY 20 | o
. VTIILLIL GRAVELLY SILT: Gray; dry; very hard; no AR
sheen; very slight odor. [
Total depth = 28.0 feet bgs.
ﬁEMARKSz B - Sample Interval
SS - Split Spoon
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 1 of |




WELL INSTALLATION LOG
Piezometer PZ-6

1011 S.W. Klickitat Way
Suite #207

Seattle, Washington 98134
(206) 624-9349

CLIENT. EPRI

PROJECT NO: 5-3434-110 Gas Works Park
LOCATION: Seatile, Washington;, Seattle Harbor Police Lot DRILLING CO.. TEG
START DATE: 12/05/97 TIME: 15:00 BORING ID: inches DRILLER: Kevin/Todd
COMPLETION DATE: 12/08/97 TIME: 1030 |TOTAL DEPTH: 37.0 feet bgs RIG TYPE: Strata Probe
WATER LEVEL DURING DRILLING: 7.03' bgs {TOP OF 2* CASING: 23.55 feet (NAVD8S) METHOD: Direct Push/Spiit Spoon
SURFACE ELEV.. 23.91 feet (NAVD8S) LOGGED BY: J. F. Gibbens
= WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
b
2 5 5
S |8 el5|8
T vl 2 rin|8ia
= G| 2 w181~
u v | K L1518 |la|o
e - 5| 3 Flo|lmje|d
v - A 5 —-ﬁ‘——] A ASPHALT: Underiain by gravel sub—base.
Lo SO = r—GWPV. o SS OFT70] 0
Fwz S z & O ASHY CINDERS: Yellow/red.
. 3o X5 [ L B )
éég S . Z 0. 59 GRADES to black ash; with brick fragments
ox= P o © 00 and wood; no sheen; no odor.
5 O TR Y LY SOFT 20 | 0
5 — .0 GRADES to yellowish ashy cinders; with
=i 0.0 ravel
: =} SXPY g .
= S,Z OOO GRADES to black oily wood fiber; slight 1ss SoF1 o
= Y, odor.
L =t 0
g rai—4} Ke) 0
2z = o GRADES with some smelly black mud in
10 Ly =t O% catcher; strong odor. §8 OF7 0 | 0
é’8 = 0. - 46 GRADES with black oily water; small amount
5@ pons ¢ 00 of coarse gravel; scrap metal.
b = 0.« 59 GRADES to coarse gravel, |88 oo} 10
g o 00 HAR(D
s N = ©. " 59 GRADES with some coarse gravel in
X2 =[ ’ tcher
{ B =t 0.0 ca . ss arg100] 0
. = . 59 GRADES to black ashy fine sand. 82
=! =) dQO( GRADES to gray silty sandy gravel; with 48
E:: f 5 n black oily lenses; strong odor. S5 ard 100 | o
20~ THRERDED =3 S| - ; Gray: no
END CAP i = sheen; slight odor.
w
el 8 ss ARD 100 0
S
25 1s8s ARD 60} 0
GRADES to gray gravelly medium sand; no
sheen; slight odor.
GRADES to gray uniform fine sand; no 5 ool 100 o
sheen; slight odor. HARD
30 GRADES to gray sandy gravel.
: GRADES to gray un'nform rfled:um sand. ss noo| 100 | 64
.. LTl GRADES to black oily stained sand at HARD 0
. S bottom 2".
:': . GRADES to gray gravelly medium sand; 4l
35 . el stained at bottom; moderate odor. 155\ Aan) roe
. :'::.: GRADES to gray uniform fine sand; sheen;
] STt . strong odor.
Total depth = 37.0 feet bgs.
EEMARKS: Hole collapsing - using piston sample from 13.0 feet bgs on.
B - Sample Interval
SS - Split Spoon
REMEDIATION TECHNOLOGIES, INC.
A Thermo Eiectron Company Page 1 of |




1011 S.W. Klickitat Way
WELL INSTALLATION LOG " Sute #207
Piezometer PZ—-7 Seattie, Washington 88134
(206) 624-9349
PROJECT NO: 5-3434-110 Gas Works Park CLIENT: EPRI
LOCATION: Seatlle, Washington; Seatltle Harbor Police Lot DRILLING CO.: TEG
START DATE: 12/08/97 TIME: 10:45 BORING ID: inches DRILLER: Todd
COMPLETION DATE: 12/08/97 TIME: 14.30 |(TOTAL DEPTH: 35.0 feet bgs RIG TYPE: Strata Probe
WATER LEVEL DURING DRILLING: ‘bgs TOP OF 2" CASING: 2112 feet (NAVDBS) METHOD: Direct Push/Split Spoon
SURFACE ELEV.. 2128 feet (NAVDBS) LOGGED BY: J. F. Gibbens
= WELL CONSTRUCTION SOIL DESCRIPTION ' SAMPLE DATA
k> =
c > T
o ul 3 z|al81a
y i F [TV =0 I By g
w vk = e R =
o - > 3 —la|lm]e|d
Y i S B —— 4| [v>] ASPHALT: Underlain by gravel sub-base.
] 0 x .: P : [ . ./\V
nus R R e 55 ERY 60| 0
z3® 4 © Zlowp "o'| COABSE GRAVEL; No sheen; no odor. o
- L 5 b .
e 55 o m © e} -_'D.< GRADES to gray sandy gravel; no sheen; no
51 Y = 9.0 odor. ss ERY 30
juud 38 0. 59 GRADES with wood; no sheen; no odor. ] S oF 1 0
= 00 GRADES with yellow sandy ash; no sheen;
=t 0.7 59 no odor.
9 =I ©0 GRADES with soft asphalt material; no §s ERY 50 | 0
> = O. " 59 sheen; no odor. 1 SOFT
04 = =t Y GRADES with soft black asphalt material;
5‘§ d O_- 69 some coal tar; waste coal fragments; no ss ofl o
QD =t Q0 sheen; no odor. ]
Br =l ©. 69 GRADES to soft black ashy mush; coal
&9 = 00 fragments; wood fiber; no sheen; no odor. |
T = O, o« ) sS ERY 20 ] 0
15— we - .O'o ROCK in shoe. ] SOF T
| =° - o O( GRADES with wood; with some black silt;
: g . L0 slight sheen; slight odor.
- =t 2 S0 9 g ss oo| 70 | o
= SD¢:..:.| EINE TQ MEDIUM SAND: Gray; highly stained; ~ HARD
= S .>.>.’|  strong odor.
20 1 - = GRADES to coarse uniform gravel. 1ss wool 8o | o
END CaAP S GRADES to gray gravelly fine to medium HARD
S sand; slight sheen; strong odor.
GRADES to gray sandy siity coarse gravel; 1ss wool 100! o
slelet no sheen; very slight odor. b ARD
25+ .
X GRADES to gray fine to medium sand; no 1ss
sheen; slight odor.
OO GRADES to gray coarse sand.
; [elerer STt GRADES to gray silty sandy gravel.
30 [erenet
el el GRADES to gray very uniform fine sand; no ss
Farenes S sheen; very slight odor, |
35_ e ® » o’
Total depth = 35.0 feet bgs.
EEMARKS; 8 — Sample Interval
SS - Split Spoon
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page | of t




WELL INSTALLATION LOG
Piezometer PZ—-8

1011 S.W. Klickitat Way

Suite #207

Seattle, Washington 98134

(208) 624-9349

PROJECT NO: 5-3434-110 Gas Works Park CLIENT. EPRI
LOCATION: Sealtle, Washington, Seattle Harbor Police Lot DRILLING CO.. TEG
START DATE: 12/08/97 TIME: 15:30 BORING ID: inches DRILLER: Eric
COMPLETION DATE. 12/08/97 TIME: 19:.00 |TOTAL DEPTH. 20.0 feet bgs RIG TYPE. Strata Probe
WATER LEVEL DURING DRILLING: 'bgs TOP OF 2" CASING: 21.73 feet (NAVDBB) METHOD: Direct Push/Split Spoon
SURFACE ELEV.. 2192 feet (NAVDSS) LOGGED BY: J. F. Gibbens
’{-': WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
L . &
£ . =
- 8 el=|%
- (U’_) o T10io|s
& b wiElz|o
L 0l 5 Slwija|x|a
e , >4 3 —lolm]»]a
; 1 s —— N> 4  ASPHALT: Underlain by coarse gravel
o B BV N sub-base.
o q O - ES5T
Q%Jﬁ H O § 2 GWP "}, SILTY ASH: Bilack; no sheen; no odor. 1ss ofFT100] o
=23 H oz o 11 GRADES to green—brown; silty fine sand; no
°52 S - sheen; no odor.
me A P GRADES with concrete; no sheen; no odor,
5+ —Y— R g GRADES to greenish silty fine sand; no ss oFl 50l o
= : sheen; no odor,
= sol-.-.-] \ GRADES with wood; no sheen; no odor. * /']
= .. EINE TQ MEDIUM SAND: Gray; no sheen; slight
=t ooof o odor. 1ss 0F 1 60
= L GRADES to brown woody silt; no sheen; !
) = slight odor. 41
10 . = o GRADES to gray sandy medium gravel;
o el Z stronng sheen; moderate odor.
_— w
35 = < GRADES to gray silty fine sand; no sheen; §s MoDJ 90 [ 0
@D = g slight odor. SOFT
3&’ ={ o GRADES to gray uniform medium sand; no
o9 -t S sheen; slight odor.
QT =t = GRADES to gray silty sandy medium gravel; S§ oF] 90| o
5— I° =i no sheen; moderate odor.
S =t GRADES to gray uniform fine sand; no
=i o sheen; slight odor.
=[ R GRADES to gray gravelly medium sand; no ss oo 100] o
-t S sheen; slight odor, SOF 1
=i e GRADES to siity medium sand; highly .0
= e stained; strong odor. 0
20— TH —n_ . GRADES to gray fine to medium sand; no
END CAP \ sheen; slight odor. f
1 Total depth = 20.0 feet bgs.
25
ﬁEMARKS: B - Sample Interval
SS - Split Spoon
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page | of |




1011 S.W. Klickitat Wa
WELL INSTALLATION LOG Suite #2605
(206) 624~-9349
PROJECT NO: 5-3434-2/10 Gas Works Park CLIENT: EPRI
LOCATION: Seattle, Washington; Gas Works Park Old Railroad Grade, ~30° West of MLS-1 DRILLING CO.: Cascade Drilling
START DATE: 03/30/98 TIME: 12:15 BORING ID: 8 inches DRILLER: James Goble
COMPLETION DATE: 03/30/98 TIME: 12.50 |TOTAL DEPTH: 23.0 feet bgs RIG TYPE: CME-55
WATER LEVEL DURING DRILLING: 79.0'bgs |TOP OF 2" CASING: J33.09 feet (NAVD8S) METHOD. Hollow-stem Augerx
SURFACE ELEV.: J33.51 feet (NAVD8S) LOGGED BY. G. Sega
%‘ WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
£ FLUSH-MOUNT—— =
£ fwew 5 . | &)=
MONUMENT .| 8 ©1>18&
;,5_ WELL CAP 8 2 wlE|2(8]e
w ol kK slw|Sflxfa
o 5| 3 ~lolmle|d
° A'>.-1  SOIL: Brown; sand with silt and gravel;
l_: <~\V] abundant rootlets; dry to moist.
— — . NS
" <
] 1IN
< o v
S <Y
BV,
,\‘>- .
2 SPf{-....|  SAND WITH GRAVEL. ASH AND CINDERS (GAS
2 ; Light brown to tan;
. *.".".] medium- to coarse-grained; <10% fines; 20%
: ;5"' .-...| gravel to 4 cm maximum diameter; abundant ash
SRS [.7."."l and cinders; few brick fragments; dry.
. i e
=z % et
= i b .o
@ 2 I
O 2 %
i % ':'l
S WO
51 w s 5.0' - No ash or cinders present; dry; slight
= S I odor; rock in tip of sampler.
'Y x be T
w & fose L
@ L o o
L 2 625 =z
—~ I o
i3] » fos = b
= * 2 =z
< o 2 ]
= g @
5O , ,
S 7.0’ - Dry; slight odor; rock in tip of
o sampler.
SIS o .
ol b4 .
by Pece << .
X » wn .
nE nE: ? -
SIS P i
':;3 3 x .
% <5 <€ F.".".
S ~ <.
fl B o , )
q Z 0 9.0' - Ory; slight odor.
SIS 5 0
o % = Tatet.
R Iy L
' ::-:-: 9.8’ - Orange staining to 10.0 feet bgs.
éEMARKS: *¥ Hand dug to 5.0 feet b Poliow-stem auger used to total depth. o

Lithology descriptions taken from Boring Log for B—1 (MLS-1).
B ~ Sample Interval

SS - Spiit Spoon REMEDIATION TECHNOLOGIES, INC.
A Thermo Etectron Company Page 1 of 3




WELL INSTALLATION LOG

Piezometer PZ—9

1011 S.W. Klickitat Way

Suite #207

Seattie, Washington 98134

(208) 624-9349

= WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
]
e > &
= S o|¥Y|E
T 7] s e ) 8 a
= ol T wlelz|Q |~
] R = L1y l8lalo
o o] 3 —lo]lD|»|a
v é b SPi-.-.: SAND (STRATIFIED DRIFT UNIT): Light gray
= P, to brown; fine—grained; <10% fines; moist; no
o odor.
b e
S se=elpff T T
w SM.| le]] SAND WITH SILT: Light gray to brown;
2 . fine—grained; 10% to 15% fines; wet; no odor.
g [ . ®
w SP1r.o.".l  SAND: Brown to gray; medium- to
@ Lt N .
w F.°. coarse—grained; <10% fines; wet.
¢
<
5 [- .
N =} spl:-]  SAND: As at 10.0 feet bgs.
= SPi-.m.m.f SAND: Light brown; fine— to medium—grained;
=[ (...l 10% fines; wet.
= sM'| ['l] SILTY SAND: Light gray to buff; fine-grained;
=t sp [T\ 25% fines; wet. /]
= SIS 5T\ SAND WITH GRAVEL: Brown with gold (mica)
= Z SM 'o-'..°..‘- flecks; medium~ to coarse—grained; 20% gravel
= 0 .o-»1 |10 0.8 cm diameter; wet.
& ®o%| SANDWITH SILT AND GRAVEL: Light brown;
= 2: oo fine— to coarse~grained; 10% fines; 15% to 20%
15— = = 50| gravel to 4 cm diameter; wet.
o = o 0 15.0’ - Fines increasing to 20% at 16.0 feet
> — Z 0 o > b
a_ ool J S Lo gs.
S = ) 00!
:J o - = SLONL
=9 =10 S S
N E Sl S san
o — 1.
e = .
o] -
ww - .
Lb - A e e
Zo = SW~© o°
5° = SM sl 1ol ; Gray; fine~ to
N - - ol coarse—grained; 10¥ fines; 20% gravel to 3 cm
= Cloii|  diameter; wet; slight odor.
= of -[o
= or
= 01 .10,
— ." o ."
= of. [0
= ok
— Of .-io
= 101
- =N
= - fof:
= e
= SMI'.{'{| SILIY_SAND WITH GRAVEL: Brown; fine- to SN Ao
—r medium—-grained; 20% fines; 10% gravel to 2 cm
= maximum diameter; wet; slight sheen; slight
= odor,
ﬁ\éMARKS: * Hand dug to 5.0 feet bgs; hollow-stem auger used to total depth.
Lithology descriptions taken from Boring Log for B—-t (MLS-1).
] - Sample Interval
SS - Spitt Spoon REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 2 of 3




1011 SW. Klickitat Way
WELL INSTALLATION LOG Sesttle. Wash ?uitegﬁg?gﬂ
; - eattle, Washington 134
Piezometer PZ-8 , (206) 624-9349

= WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
2 . &
£ —
= | 8 oS E
= A= zla|8|e
a | A AR
= N >lwi{a1e|2
an > - (s [m] (03] xR a
(a4 -t SM 1 ' .
8] =l -
o =t
o = — .
55 SHI 15l
] =l & Jd1.
3 = .
S - * . .
et = % }J g
wo =i = SCi/ /.
o = /
e = 5 e
5° - ] ./
o~ —_ = S
-— o . B .
L = / CLAYEY SAND; Gray; fine-grained; 30% stitf s 50 | 30
—Y -/ fines; very hard; dry to moist; no sheen; no
I, e / odor,
Total depth = 23.0 feet bgs.
POINTED
END CAP
25
ﬁEMARKSz % Hand dug to 5.0 feet bgs; hollow-stem auger used to tota! depth.
Lithology descriptions taken from Boring Log for B~1 (MLS-1).
8 - Sample Interval
SS - Spiit Spoon REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 3 of 3




1011 S.W. Klickitat Wa
WELL INSTALLATION LOG Suite #2605
Piezometer PZ—10 Seattle, Washington 98134
(208) 624-9349
PROJECT NO: 5-3434-210 Gas Works Park CLIENT: EPRI
LOCATION: Seattle, Washington; Gas Horks Park 0Id Railroad Grade, ~60" West of MLS~1 DRILLING CO.. Cascade Drilling
START DATE: 03/30/98 TIME: 09:10 BORING 1D: 8 inches DRILLER: James Goble
COMPLETION DATE: 03/30/98 TIME: 10:25 |TOTAL DEPTH: 23.0 feet bgs RIG TYPE; CME-55
WATER LEVEL DURING DRILLING: 13.5'bgs TOP OF 2* CASING: 32.83 feet (NAVDSBS) METHOD: Hollow-stem Auger
SURFACE ELEV.. 33.72 feet (NAVDB8S) LOGGED BY: G. Sega
:;-; WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
L >
£ |FLUSH-MOUNT— g . EJ =
WELL . a
= [ MONUMENT ol 3 Tia|8|e
a o x ol Sl
W I wELL caP o 5 S1&13]=|a
’ 2 - - [m=] 03] R o
” | ~ol_I0PSOIL
S SP o
l S.7e’l WORKS PARK UNIT): Black; medium— to
e W [.°.-.:] coarse-grained; <10% fines; 20% gravel to 3 cm
b ]\ " -.-...| ~maximum diameter; abundant ash and cinders;
SIS ha cro .
= WM 2 0 6. -6:| SAND WITH GRAVEL: Brown; medium- to
@ S I -0 |  coarse-grained; 40% gravel to cobbles; dry.
5 Q I 050
7 a ot %8 —
os o ] NS o N
g 9o 2 o7
u S = 0. 0!
= I BT 05
25 B o 0. -0!
2 2 Sont
a0
d < << R A o0
w [ b 0
% AP ss 30| 50
= 606 50
10 ~ 0
00!
0,0
o
0. 0!
A —1 (RN
ot O
= o ¥ AP 13.5" - Becomes wet.
= » 0. - 6! 1ss 21 | 50
g § ™ SO 50
15 g = & 0. -'0!
o = Bl B Y > RN
Qi g 4 @« 0! - 0!
] —1 = SO
28 o O e
uDJE} = 4 SPi-.c.e.
= i § : (-7
= b . .
s =l & SAND; Gray to derk gray; medium- to 1ss 18| 75
gy out 2.2l coarse-grained; <i0% fines; local gravel to { cm 50
gg 1= L-..-.| diameter; wet; strong sheen; strong odor.
=35 =[- S
[=] =T, L., . ' ..
20 5 =t . 20.0'-20.75" - Moderate staining; strong ss 16 1 80
=f. .. sheen; strong odor. 34
-_—-' SILTY SAND: Gray to dark gray; fine~ to 550-/
Zi | medium-grained; 15% fines; wet; strong sheen;
=t Z 1\ staining; strong odor. : a
2 5 it e TR T - |ss 65 30
CLAYEY SAND: Gray; fine-grained; 20% silty to
clayey fines; hard; moist; no sheen; no staining;
POINTED no odor.
END CAP
AL Total depth = 23.0 feet bgs
REMARKS: * Hand dug to 4.0 feet bgs; hollow-stem auger used to total depth.
- Sample Interval
SS - Split Spoon
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 1 of 1




WELL INSTALLATION LOG
DW-4

1011 S.W. Klickitat Way
Suite #207

Seattle, Washington 98134
(206) 624-9349

{PROJECT NO: 5-3434-210 Gas Works Park

CLIENT: EPARI

LOCATION: Seattle, Washington, Northeast End of Harbor Patrol Lot DRILLING CO.. Cascade Drilling
START DATE: 02/06/98 TIME: 08:05 |[BORING ID: 8 inches DRILLER: B. Gose
COMPLETION DATE; 02/06/98 TIME: 11:10 |TOTAL DEPTH: 37.3 feet bgs RIG TYPE: CME-75
WATER LEVEL DURING DRILLING: 4.0’ bgs TOP OF CASING: 21.76 feet (NAYDBS8) METHOD. Hollow-stem Augerx
SURFACE ELEV.. 22.10 feet (NAVDB8) LOGGED BY: G&. Sega
% WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
& [FLUSH-MOUNT— >
&£ |MONUMENT > N
i 3 elzl§
= [WELL CAP a1l 3 r|{as|8]&e
by ol = YiEld|lw
w 0 = ~jw|]oajxia
Cr)\ 2 —I 10| @mijfos»x|a
A%
ASPHALT.
—— KM N> | SAND WITH GRAVEL. ASH AND CINDERS (GAS
w < \V] HORKS PARK UNIT): Dark brown; 20% gravel to
EJ A->.- 1\ cobbles; abundant cinders, ash, brick and wood
g <.~,\y fragments; dry. 1
S A->-{ CINDERS: Black; dry.
N>} ASH: Gray; dry.
<Y
SIS NP
OB Y
SR N>
S —n )
B **{ HOOD: Unable to hand dig; will drill through and
S x x| begin sampling at 4.0 feet bgs.
Pesd 3 X
S X X
bl b X
el ped X X
E S Y ]
5 S M N . T s§ 5 |25
@ pod s INPd #0oOoD, CINDERS AND ASH: Wet; slight odor. 13
z S <nY; lo
SO N
[e] Lole 2% .
e AV
5 : By b < /;
- o put b aye ]
3 SEESS SPie.-.-. 0
w SIS Lot
5 I I .
n I = g
0 I N
— bd  peel w et .
w S 5 c.o.l SANO WITH GRAVEL: Dark brown; medium- to 158§ 1wlis
= RS F.e..]  coarse~grained; 15% gravel to 3 cm maximum 1
- pd B 2 ool diameter; abundant root fragments; wet; slight 16
o o o Spl-.-.-.I \ odor. / 1
S ---2| SAND (STRATIFIED DRIFT UNIT)
SIS Tt Greenish—gray; medium— to coarse-grained;.few | 0
S o] gravels <i cm diameter; <10% fines; wet; slight
';: '2 Sp*] |* TN e e
S SMof"le
BB . SAND WITH SILT: Light gray to brown; 1ss 10 | 100
SR LI° medium—grained; 10% fines; wet; slight odor. 14
By 5 o lo 21
S X . 21
pred s o] 1w
SIS .
S of |o 19
P 2 [ ]
SIS of |o
<SI .
SR of |o
SIS N
in SR of |o
ﬁ‘éMARKS: * Hand dug to 2.75 feet bgs; holiow—stem auger used to total depth.
B - Sample Interval
NM - Not Measured
55 = Spiit Spoon REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 1 of 4




WELL CONSTRUCTION

WELL INSTALLATION LOG

1011 S.W. Klickitat Way

Suite #207

— Seattle, Washington 98134
DW-4 (206) B24-9349

SOIL DESCRIPTION

SAMPLE DATA

LITHOLOGY

TYPE

DEPTH
BLOWS/6"

% RECOVERY
PID (ppm)

FDEPTH (in feet)

2" DIAMETER SCHEDULE 40 PVC BLANK

rorerare e

OOSOOEAAAS

QXA

QOLSBRIEAN
ASHMNIMMNMMX,
QCOOSEAANN

CAAR R
.,
o

AARERR AR AR
"

.,
OO

e,

AR

v,
S

>,
X

OAES

v,
QRICHRRIIRIHILIN

SARASASEEE

o,

Qe

b

<
e
&

OOSOODOENNA

RAAR IR KR AR RN
SOG
0% %

XX

o,

O

AAARARRRS

SO

o,
Tatels'

..

ooy

RARAR KK R KA RRAS
OSSR
QXXX

*

SHANRMIRIIIHRIX NI XK IR IRIRRIDBILEDS

OSOAAEEAND

1070702070070 0 030" Y000 " te Yo e

AR AR AR A R AR AR AR AR
ofela a0 0% % % et s

SO

OO

BENTONITE CHIPS

I O S S OOAB NN,

OOOOO v.Q.O.Q'Q‘Q.O.Q‘Q'C'0.0..

o
POXMNAP AN MARNHAAXX XN HMIIMMIN,

AR AR R AR AN AR AR
o,

SOESARBAA
AAANRE R A KR

SOSASEEE

SOSO0

QOO

AMOOOE

ROOOCOOE

OO
OO0
et 0%

10.5° - Wet; moderate odor; slight sheen
grades to heavy sheen at 11.25 feet bgs.

sei-

SW

Gray to brown (product); medium- to
coarse—grained; 15% gravels to 3 cm diameter;
wet; strong odor; moderate to heavy product
at 11.25 to 12.0 feet bgs.

12.0° - Heavy sheen only to 12.5 feet bgs.

SAND WITH GRAVEL: Gray; fine~ to
coarse-grained; 15% gravel to 0.8 cm diameter;
wet; heavy sheen; strong odor.

GW

SPl

[
(o

o

o

0

&9

O< coarse—grained sand; wet; heavy sheen; strong
(=]

0

59

0

: Gray to brown (product);
85% well-graded gravel to 2 cm diameter; 15%

odor.
14.3' - Product present to 14.5 feet bgs.

SAND; Gray; fine— to medium—grained; wet;
heavy sheen; strong odor; no product.

\  13.25"- 0.5 inch of product. /]

P,

SAND WITH GRAVEL; Gray to brown (product);

SP T

ST\ 16.8" - Product to 16.9 feet bgs. ;

product present.

SAND: Gray with brown (product) streaks;
medium—grained; wet; product to 16.5 feet bgs.

16.5° - Heavy sheen to 16.8 feet bgs.

\gravel to 0.8 cm diameter; wet; moderate

‘\__ 16.9° - Heavy sheen to 17.0 feet bgs. /

_____________________________________ )

SANQ; Gray; medium- to coarse—grained; <10%
fines; heavy sheen; strong odor; no product.

75% medium—- to coarse—grained sand; 25% [

1ss

S8

SS

15 | 100
17
21
22
108

30
50/

205

15175

308

17175
26
50

159

REMARKS:

¥ Hand dug to 2.75 feet bgs; ho
B - Sample Interval
NM - Not Measured

SS - Split Spoon

llow-stem auger used to total depth.

REMEDIATION TECHNOLOGIES, INC.

A Thermo Electron Company

Page 2 of 4




1011 S.W. Klickitat Way
WELL INSTALLATION LOG _ Suite #207
DW-4 Seattle, Washington 98134
(206) 624-9349
= WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
o
- > &
c —~
T vl =2 rla |8 a
= Sl 8 w181~
a gl E S1&|5|E g
Q 5| 3 -—laola|sx|d
rAav) EEE; Eg; SP v e o
20.5' - Wet; medium sheen; strong odor to ss 36 | 40
S 21.25 feet bgs. 50/
i 2
22.5' - Wet; medium sheen; strong odor to s 22 | 100
by 23.5 feet bgs. : 38
i ' s0
R &
SP 1~ SAND WITH GRAVEL: Dark brown (product); 50% 1566
x S SP A coarse—grained sand; 50% gravel to 2 cm
< S I SPL- -+ \diameter; saturated with product.
55} be  Dir =
= SIS .-.-1 | SAND; Dark brown (product); <i0% fines;
& BB W .-.o.| | medium- to coarse-grained; saturated with -
< S sp[-.--1\\product. _ /
S R - - -
usJ SRS -.| } SAND: Gray; fine- to medium—grained; <10% !
25-1 o B B B -] fines; wet; heavy sheen; no product. 1 1ss 60 | 50
I SIS B2 B e b
] S Y SAND: Gray to brown (product);
; :55: ‘353 v + medium—grained; <i0% fines.
Y 25.25" - Moderate product to 25.3 feet
P bed ol bgs.
e S . ; 140
&N SIS 25.3" — Saturated with product to 25.5 feet
e ke bgs.
S 41|l SILTY SAND WITH GRAVEL; Gray; fine-grained;
S a=-b-y 20% slightly clayey fines; 15% gravel to 3 cm I
S SP [.-.c.1 \ diameter; wet; no sheen or staining. |
SAND WITH GRAVEL: As at 23.5 feet bgs; ss 24 | 50
S 2 saturated with product. 36
..' D.O‘ <
S n 50/
T \ SILTY SAND WITH GRAVEL; As at 25.5 feet °
e * \ bgs; strong sheen; no product. /—
o @
q B = SAND: Brown; (product); medium— to 968
S o .7.7.7| § coarse-grained; <10% fines; saturated with
S & ...} | product.
S ]
. 2 ool VQILTY SAND WITH GRAVEL: As at 25.5 feet
T ofspl.. ‘\‘ bgs; strong sheen; no product. ) ',"
-.-1-i| \ SAND WITH GRAVEL: As at 23.5 feet bgs; !
c.7..1 1vsaturated with product. !
.t.r.c \Salurated with produet. |
ﬁEMARKS: % Hand dug to 2.75 feet bgs; hollow—stem auger used to total depth.
8 - Sample Interval
NM - Not Measured
S5 - Split Spoon REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 3 of 4




WELL CONSTRUCTION

WELL INSTALLATION LOG
DW—-4

1011 S.W. Klickitat Way
Suite #207

Seattle, Washington 98134

(208) 624-9349

SOIL DESCRIPTION

SAMPLE DATA

LITHOLOGY

TYPE

DEPTH

BLOWS/6*

% RECOVERY

PID (ppm)

®DEPTH (in feet) [

_

2" DIAMETER SCHEDULE 40 PVC BLANK

RMC LONESTAR #2-12 SAND

0.010" SLOT SCREEN

354

2" DIAMETER SCHEDULE 40 PVC

AT ]

spP

SAND: Brown (product); medium— to
coarse—grained; <10% fines; few gravels to f cm
diameter; saturated with product.

—
[}
ks

SILTY SAND WITH GRAVEL: As at 25.5 feet

bgs; no sheen or staining.

SAND; As at 30.0 feet bgs; saturated with
product.

CL

CL
CL

N ] s L8

A

CL

\ CLAY (VASHON TILL UNIT); Thinty {~2 mm)
laminated gray and white layers; very hard; no
\sheen or staining.

; Brown {product);

50% clayey fines; 30% gravel to 2 cm diameter;
20% fine—grained sand; saturated with
product.

CL

AMN.S.

AN

bgs.

SANDY CLAY: Gray; 70% very hard fines; 20%
- fine—grained sand; 10% gravel to 1.5 cm

\ diameter; moist; no sheen or staining. ¥

| . NO RECOVERY

_____________________________________ -

Y ; Gray to brown

SANDY CLAY WITH GRAVEL:

{product); 60% soft clayey fines; 20% gravel to

3 cm diameter; 20% fine—grained sand; wet;

abundant product in coarse zones; no apparent

bedding.
36.0° - Saturated with product to 36.3 feet

1

Ve

SANDY CLAY; Gray; 70% stiff clayey fines; 30%
fine—grained sand; no sheen or odor.

37.0° - No sheen or odor to 37.3 feet Bgs.

<<
[Z,]

ss

SS

SS

106/

106/

100

188

1S

106/

106/
5

POINTED
END CAP

Total depth = 37.3 feet bgs.

an
o

50

50

25

30

o1

613

131

860

R - Sample Intervai
NM - Not Measured
SS - Split Spoon

EEMARKS: % Hand dug to 2.75 feet bgs; hollow~stem auger used to total depth.

REMEDIATION TECHNOLOGIES, INC.
A Thermo Etlectron Company

Page 4 of 4




WELL INSTALLATION LOG
DW-5

1011 S.W. Klickitat Way
Suite #207

Seattle, Washington 98134

(206) 624-9349

PROJECT NO: 5-3434—2/0 Gas Works Park

CLIENT. EPRI

LOCATION: Seattle, Washington; Harbor Patrol Lot, 8 feet North of Underground Tank DRILLING CO.: Cascade Drilling
START DATE: 02/09/98 TIME: 08:00 |BORING ID. 8 inches DRILLER: S, Krueger
COMPLETION DATE: 02/09/98 TIME: 09:10 |TOTAL DEPTH: 29.3 feet bgs RIG TYPE: CME-75
WATER LEVEL DURING DRILLING: 7.0' bgs TOP OF CASING: 2159 feet (NAVDS8) METHOD:. Hollow-stem Auger
SURFACE ELEV.: 2192 feet (NAVDSS) LOGGED BY: G. Sega
:3 WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
2 >
[t > [ s
= (] - w =
FLUSH-MOUNF——— .| © ol >|5
& | MONUMENT wi 3 ]l 8le
& | WELL caP q1E gleld|lel,
= {3 SR E
v 3
ASPHALT
. == o sP.o _
w R
§ T Brown; abundant ash and wood fragments; dry. -
8 N WOOD; Large chunks; with sand; dry to moist.
X
A o x
SIS X
SIS X
S SMI- ; Gray; medium- to
g coarse—grained; 20% fines; 15% gravel to 4 cm
SR maximum diameter; abundant ash and wood
SIS fragments; dry.
5 50'- Dry to 5.5 feet bgs. ss 6 | 25
IS ' 2
SIS 1 i
z S . 2
; e o o 0
! Ry GP |, 0]
z s 0.0
=) SIS Y O .6y GBAVEL: Dark brown (product); 50% gravel to 3 ss s | 50
w S .00 cm diameter; 50% wood fragments; saturated 14
é £ Sp[-.-.+.] \ with product. /1 :g
I % B O f.0.0.tl SAND: Greenish—gray; medium— to 84
] S W .7l coarse-grained; <I0% fines; wet; slight sheen;
i OB Z -+2«]  slight odor.
w S DO 9.0' - Wet; no sheen; slight odor. 1ss 24 | 50
= o By o et 25
o 2 I @ 25
& I SP}:.c.s.|  SAND WITH GRAVEL: Gray; medium- to o
104 35. ,55. S coarse—grained; <i0% fines; gravel to2 cm 20
SIS L-.-.~.| diameter; wet; no sheen; slight odor.
ST O
S [.o..7]  SAND; Gray; fine- to medium-grained; <10% 55 14 | 80
SIS .n.n.]  fines; wet; no sheen; slight odor. 18
e . 24
BB 24
b 38
FiéMARKS: ¥ Hand dug to 5.0 feet bgs; hollow—stem auger used to total depth.
B - Analytical Sample
8 - Sample Interval
S5 - Split Spoon REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 1 of 2




W. Klicki
WELL INSTALLATION LOG 1011 S.W. Klickitat Way
DW-5 Seattle, Washington 98134
(206) 624-9349

WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA

®
= x
c > —
= |8 ot |5
x vl 2 rin|8]lea
- gl 2 wlElz|8i~
o o B a|la|o|Y¥
=] 23 = >|lwla]lx(8
Q o B — || m}»|a
™ H R spl-.-.-| SANL: Dark gray; medium- to coarse-grained, 58 18175
SIS <{0% fines; local gravel to 1 cm diameter; wet; 21
SRR slight sheen; slight odor. 23
S e 26
I *
S sM{ T[]l SILTY SAND WITH GRAVEL; Greenish-gray;
ol e SNE medium— to coarse-grained; 25% fines; 20%
’g:: ,;E gravel to 5 cm diameter; wet; no sheen; slight
S I odor.
ol 17.5* - Percent fines decreasing to 15%. ss 8 f 20
é SIS w ) 40
& HOE oz b
0 MOEy o 3
£ oz 4
2 I
~ b s
w S
5 bl B
O e Do
e S
2 S
20 it BB $S 30| 50
5 B .
w B 35
> S 0
= M 54
ey L
g AR 22.5° — Percent fines increasing to 30%. ss 32 | 50
‘ 50
[ 2
-y L 2 A ]
=B R L
— F o F.’ °
el ¢ T .
- w .
25 8 g « SAND_MIH_QBAMEL Dark gray; medium- to 1ss 42 | 50
& =l a coarse—grained; <10% fines; 20% gravel to 1.5 50/
Q- =t 9 cm diameter; wet; strong sheen; strong odor; 4
Eé = § .| product on tip of sampler. 87
2 |
5o =6 f R
55 A=t = o
wa A=r- - O
Qa_ 1= 50
=° “\=rs 6|  SAND WITH GRAVEL: Dark gray to brown ss 101715
e =l CHRNCN {product); fine- to coarse—grained; 15% gravel
o~ =l oL Ay to 5 cm diameter; <10% fines; wet; moderate 0
=t / product present. /_
=i / SANDY CLAY WITH GRAVEL; Gray; 20% :
L= fine—grained sand; 15% gravel to 3 cm diameter;
N/t ’ ’ 5 1 0
¥ A very hard; dry; no sheen or odor. aq/ 3 o
POINTED ———— =
END CAP Total depth = 29.3 feet bgs.
E\éMARKS: % Hand dug to 5.0 feet bgs; hollow—stem auger used to total depth.
R - Analytical Sample
® - Sample Interval
SS - Spit Spoon REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 2 of 2




1011 S.W. Klickitat Way

WELL INSTALLATION LOG " Suite #207
DW—6 Seattle, Washington 98134
\ . (206) 624-9349
PROJECT NO: 5-3434-210 Gas Works Park CLIENT. EPRI
LOCATION: Seattle, Washington; Harbor Patrol Building, ~30 feet East of Southeast Corner |DRILLING CO.. Cascade Drilling
START DATE: 02/09/98 TIME: 1120 BORING 1D: 8 inches DRILLER: S. Krueger
COMPLETION DATE: 02/09/98 TIME: 13:20 |[TOTAL DEPTH; 4225 feet bgs RIG TYPE: CME-75
WATER LEVEL DURING DRILLING: 4.0'bgs TOP OF CASING: 21,04 feet (NAVDSS) METHOD: Hollow—stem Auger
SURFACE ELEV.: 2139 feet (NAVDB8) LOGGED BY: G. Sega
’g WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
& >
c > o ey
= (L] = [EF] =
FLUSH-MOUNT———— .l © ©ol=1&
£ | MONUMENT w3 a8 &
a. (8] I 53] - Xl w
& |WELL caP sl = el8lole|a
(=] 5 = o] I
~ o pa) - (==} [22] € a
T - o A‘:i[ X /—-
—_— fJ-—l w GP{.
= .00
« O " 54 Light brown; 75% grave! to 4 cm maximum
P “O | diameter; 25% medium— to coarse-grained sand;
© O.- ;4 local metal and wood debris.
& e " o O
SIS 0.7 4
SIS 00
B 5
B 0.0
i -5
s Y 0.0 4.0' - Wet.
bt et O -
bo: Bese N [o]
S 0.0
5] e S
S NO RECOVERY 55 ol
S 24
z SIS 26
5 S NM
D P
(&) by o
z By R
o S S 55 5 | 30
N et B SMiL. SILTY SAND WITH GRAVEL: Gray; fine- to 16
= o ARE coarse-grained; 20% slightly clayey fines; 15% 7
o I = gravel to 3 cm diameter; few brick fragments; 7
5 S B © wet. !
wn | od w
e Pl Pt o
[y 5 z
= Bt Ded = '
%J B L% . 9.0" - Wet. 1ss 3160
S BOEy @ A'>.-4 CINDERS: Black; wet; slight odor. ;
o4 S <AY 9.8' - Wood fragments to 10.0 feet bgs. 5
b bes TT 2
SO SMITL SILTY SAND WITH GRAVEL; Dark gray; 15% ‘
I 11 fines; 15% gravel to 2 cm diameter; abundant
SRS shell fragments; wet; slight odor.
S sMl[ [ 53 3|50
S : SILTY SAND WITH GRAVEL; As at 7.0 feet bgs. 4
S g, - - 4
S SPii.l-l-| SAND WITH GRAVEL: Gray; medium~grained; 15% N
< .5; -.-.-71 gravel to 2 cm diameter; abundant ash and 1
S .-.>.  wood fragments; moist.
B o 13.0° - Moist; slight odor. ss 33
I 9
5O e 0
SIS 8
cl e 2
RréMARKS: % Hand dug to 5.0 feet bgs; hollow=-stem auger used to total depth.
8 - Sample Interval
NM - Not Measured
SS - Split Spoon REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page t of 3




WELL INSTALLATION LOG

1011 S.W. Klickitat Way

Suite #207

DW—6 'Seattle, Washington 98134

(206) 624~-9349

= WELL CONSTRUCTIO SOIL DESCRIPTION SAMPLE DATA
i - =
£ P L E =
< 18 o|2 %
= 2] 35 Tlai3le
a [&] I w - = w
i al K Sih|Sle|o
t‘:; = = —jOojm|»x|a
™ E:E: B spi-.-.- 15.0" - Gravel increasing o 25%; iew wood SS 6 | 50
S o - N fragments; wet; slight odor. Ve 7
SILTY SAND WITH BRAVEL; Gray; medium- to !
SIS coarse-grained; 15% fines; 15% gravel to 2 cm ! 1
S diameter; wet; slight odor.
X4 WOO0D (FRAGMENTS): Wet; moderate odor. 8 ol "
i B SMINLY 10
S 0
SIS 46
S SILTY SAND WITH GRAVEL (STRATIFIED s al 30
o £3 : Dark gray; fine- to 25
SIS coarse—grained; 40% gravel to 4 cm diameter; 23
SIS . 15% fines; wet; slight odor. 23
20 SIS 1] i
T T
< 4 20
=< S 5% : Dark gray; 80% gravel to 5 { gs 375
o SIS 5 O< cm diameter; 20% medium- to coarse-grained 50
z e b .o sand; <10% fines; wet; slight odor.
o] b & 0.0
o SIS o SV 10
N Bl b I O,
wi o5s QS () N
= SIS b Rt iisdaheheisdvielrtviuiintubtntaint i beiedeindel e b b R ol
=] BOR & SPt.r.r-f SAND WITH GRAVEL: Gray; medium— to 'ss 20 | 100
¢ SIS g .’l coarse-grained; 30% gravel to { cm diameter;
o boos X O .o ! 2
o o  wet; slight odor, a 22
« SRR ] ML
W Bl © SVIREE GRAVYELLY SILT: Brown to gray; soft; 50% 8
Y SN A gravel to 4 cm diameter; moist to wet.
< by pose -
=) SIS A1, SILTY SAND WITH GRAVEL: Gray; fine- to
i SIS | medium—grained; 20% fines; 20% gravel to 3 cm
SIS sp[-.--.[ \diameter; wet. . v
25 SIS SAND WITH GRAVEL AND COBBLES: Gray; fine- 5S 32 | 100
SIS . to medium-grained; <10% fines; 30% gravel and 50
SRS . cobbles to 8 cm diameter; wet; slight odor.
Cl ; 0
5 S
S GM|[¢
S
S ! ! : ; Gray; 65% gravel to SS 451 18
SIS . 4 cm diameter; 20% fine— to coarse~grained 50/
S b sand; 15% fines; wet; slight odor. pe
¥, DE:: b 7
S i
S '
:E D:E *
splof T
S -
ﬁEMARKS: * Hand dug to 5.0 feet bgs; hollow-stem auger used to total depth.
B — Sample Interval
NM - Not Measured
S5 = Spiit Spoen REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 2 of 3




1011 S.W. Klickitat Way
WELL INSTALLATICON LOG " Suite #207
OW~-6 Seattle, Washington 98134
(206) 624-9349
:;.)-‘ WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
& >
c > [
= L] . w =
T sl 9 o1=18&
—= o1 w|E]218]e
a - L cjaloflw
& 215 AN E
%6 S SP[.-.~| SANIWITH GRAVEL Gray; coarse—-gramed: ss 3 | 100
S . <10% fines; 40% gravel to { cm diameter; few 50
:333 :55- gravels to 5 cm diameter; wet; slight odor. %
S I
o ol a.
S I
x 5 ©
= SO w
b} SIS =
& 2B e
z IS z T T T T RIA RERAUE Y. BARY Th 11D e oA it o T T T SS 610
= SIS i NC RECOVERY; ROCK IN TIP OF SAMPLER 50/
= 4 L
o S
I I'Q D.O‘
O bt P
(73] b 5 k0 D 2 e e
o I SMI' T
& .
— * -
w
%
35+ B SILTY SAND: Gray; fine-grained; 40% fines; 188 50/} 25
& wet; slight odor, 5
34
Q
—t o =
=| S
= o | S
| ; 55 60/{ 0
= By 3
o = @
Z = = NM
22 =l 3
al =t Q
w?v — zZ
§§ =t NO RECOVERY; NO SHEEN OR PRODUCT ON
e = SAMPLER
40 E'_Q - SS 261 0
L<Z|: 8 -1 50
a =
5 = NK
= cL f/ """"""""""""""""""""""""""""""
= / SANDY CLAY WITH GRAVEL: Gray; 20% 188 100/ 15| 0
fine—-grained sand; 15% gravel to 2 cm diameter; 5
\moist; no sheen or odor, /—
{pornteED Total depth = 42.25 feet bgs.
END CAP
EEMARKS: % Hand dug to 5.0 feet bgs; hollow-stem auger used to total depth.
B — Sample Interval
NM - Not Measured
SS - Split Spoon REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 3 of 3




WELL INSTALLATION LOG
DW-7

1011 S.W. Klickitat Way

Suite #207

Seattle, Washington 98134

(208) 624-9349

PROJECT NO: 5-3434-210 Gas Works Park

CLIENT:. EPRI

LOCATION:; Seattle, Washington; Southeast End of Harbor Patrol Lot

DRILLING CO.:

Cascade Drilling

START DATE: 02/09/98 TIME: 08:00

BORING ID: 8 inches

DRILLER: S. Krueger

COMPLETION DATE: 02/09/98 TIME: 10:00

TOTAL DEPTH: 42.9 feet bgs

RIG TYPE. CME-75

WATER LEVEL DURING DRILLING: 5.0’ bgs

TOP OF CASING: 2146 feet (NAVDBS)

METHOD: Hollow-stem Augerx

SURFACE ELEV.. 2180 feet (NAVDSS)

LOGGED BY: G. Sega

’{6‘ WELL CONSTRUCTION SOIL BESCRIPTION SAMPLE DATA
& >
=1 > [
= (O] - w =
FLUSH-MOUN F——— | o o> &
T | MONUMENT gl 2 Tlals|e
& |weLL cap a1 & e R
= @ = > Ly o ® E
o > = =10 |{m])®|a
v - i ASPHALT. -
— — LJ X
i = SW°:; O [\ CONCRETE /]
oy Je el
8 o".'?’é.: WORKS PARK UNIT); Gray to brown; local brick
O and wood fragments; dry.
N B 0.0
£ :1:} 0
SIS ool
S -3
S oo
SR SO
u e o
SIS AR
‘W 65
o
SIS Lon
5] 2 g
; lP]|  SAND WITH SILT: Gray; fine- to °s e
:5 S of [0 coarse-grained; 20% fines; abundant brick and 1
3 S 1or. shelt fragments; local cinders and ash; wet at 2
5 S Jlof-]] 5.0 feet bgs. 0
o S 1 1o
> o, g . .
a et b >t -fo . :
2 B o) 7.0" - No ash; few brick fragments; wet. 53 3 |00
w S SN 2
3 << I - 1o}, i
8 S Lol !
5 SIS 6} 16 0
<SS - fof -
x S 5 SR
= By b = ol .
W S e SRS 8.0' - Wet to 10.2 feet bgs. 1ss 1 160
< > b w - ot i
) B bl o 01,10 2
& I 1ol ;
e of -jo
'O— E: ':': 0 1]
B of.|o
Bl ei
S o] [ .
S - 4ol ] 11.0° - Local ash and glass shards; wet. 153 1 {20
% Lo O] 1O
SIS of !
b Lol o1 [0
S 10} 5
B o]0 0
-D: :.l ". 0 ."
S H o] -fo
R 197 .
;53 ' -0'6-0' 13.0" - Wet to 14.2 feet bgs. 1ss 1|30
S SHE 2
S o) 2
S SRS 5
bed b - ok 0
o Fod [of -[o]
el B A Lo [ O
e pd ol.19
R'EMARKS: % Hand dug to 5.0 feet b llow—stem auger used to total depth.
B - Apalytical Sample
R - Sample Interval
SS - Spiit Spoon REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 1 of 3




WELL INSTALLATION LOG
DW-7

1011 S.W. Klickitat Way

Seattle, Washington 98134
(206) 624-9349

Suite #207

= WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
o
< = z
= (4] ) w —_
. o o | > E
z @l 3 = g|8|&
o | x wie|Z2|lw
& 0w = jlwja|xf{o
s o - . L o [as] R a.
™ SIS SW-[C]1° SAND WITH STLT: Gray to black™ (productl; sS 12 | 60
:Eg SM |41 - . fine~ to coarse~grained; 15% fines; abundant _ 10
I SPr.ly wood and shell fragments; wet; moderate / 17
SIS Sp o\ Product present. Jr 18 "
R SP [ e 'SAND (STRATIFIED DRIET UNIT) Dark gray: |
SRS ,n medium- to coarse-grained; wet; strong sheen; !
el b -_H,_", moderate odor. n
S SP L W R ANE WITH BR AU ST I T T oo i
BB n SAND WITH GRAVEL: Dark gray; medium~ to "
Bl gt “.r.o. W coarse—grained; 20% gravel to 3 cm maximum Al ss 28 | 50
SRS ' diameter; wet; strong sheen; moderate odor. o 26
Py be ! """'“““"“""“"’""““"““"‘""‘T‘"“‘
SIS ' SAND; Greenish—-gray; fine- to medium—grained; ! 28
e s 1 <10% fines; wet; slight sheen and odor. ! 28 )
b < [ S A B ettt 4
BB SAND: Gray; medium- to coarse-grained; <10%
SIS fines; few shell fragments <3 mm diameter; wet;
S medium sheen; moderate odor.
20 b 20.0' - Wet; medium sheen; moderate odor. S5 6 | 75
o E ' 13
e b 29
= B - 24
Z < \ SAND WITH GRAVEL: Dark gray; medium~ to "
o 55; §' coarse-grained; 50% gravel to | cm diameter;
c%: S \wet heavy sheen; strong odor.
b :l 1
2 O 5 GRAVEL WITH SAND: Dark gray; 75% gravel to 3
w B & cm diameter; 25% medium- to coarse-grained
pu ) Py 8¢
2 SES o =21 |sand; wet; heavy sheen; strong odor.
a SO 5 ‘ - - ryss 2] 0
Z I S v SAND WITH GRAVEL; Greenish—gray; fine- to K 55
® BBz \ coarse-grained; 20% gravel to 2 cm diameter; !
& BB o \wet slight sheen, ¥
¥ 5 "NO RECOVERY W
5 B
3 o
i ) RS ettt
25— SRS SAND; Gray; medium=- to coarse-grained; <10% 1 ss 32 | 100
BB fines; trace shell fragments; wet; no sheen; 50
SO slight odor, 60
S 18
B SP{:.-.  SAND WITH GRAVEL: Gray; medium- to
S ...7.’| coarse-grained; 20% grave! to 3 cm diameter;
53 j oo 5% to 10% fines; wet; no sheen; slight odor.
S S G
<l o ; As above; ss 26 | 60
SO gravels increasing to 10 cm maximum diameter. 50/
SSs ' 5
S o !
SEES -
e
e 'f o B s o o o e e e e e e e e e e e
S SPl--
aa H B e i ;
ﬁ\éMARKSL ¥ Hand dug to 5.0 feet bgs; hollow-stem auger used to total depth.
B — Analytical Sample
B - Sample Interval
5S - Spiit Spoon REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 2 of 3




1011 S.W. Klickitat Wa
WELL INSTALLATION LOG Suite #20°
DW—7 Seattle, Washington 98134
(206) 624-9349
ey WELL CONSTRUCTION SOIL DESCRIPTION ) SAMPLE DATA
8 -
> o
: |8 el2]7
T gl 2 r|la|8|le
= ol 2 wil-|{xz1i81~
ui nl = Slglsle|o
& =1 F{io|@d|=x|a
oY E:;' 8% spl.-.- SAND WITH GRAVEL; Gray; medium— to 5§ 32175
S .| coarse~grained; <10% fines; 15% gravel to 3 cm 50/
cl SM \ diameter; wet; no sheen; slight odor. /] e o
By ; Gray; fine— to medium-grained;
;’: 3 30% fines; 10% gravel to 2 cm diameter; wet; no
SIS sheen; slight odor.
x 'E‘ E 5 SP S
=z & o Loy Lt
It o -
= e by 8 SAND WITH GRAVEL: As at 30.0 feet bgs; wet; 5§ 26 | 75
z 555 o % . no sheen; slight to moderate odor. 50/
2 I I . . 4
W S . i
=) bt I .
o fole * .
w b b
5 S
[T} kel bl
i Sl
= - e o »
35 Lﬁj X -.‘1..’..:. ___________________________________________ SS 36 0
- <
5 NO RECOVERY 50/
™~ : 3
NM
GP | oy T s e e
.00
—y - 2 590( GRAVEL WITH SAND: Dark gray; 70% gravel to 2 ss 5o | 35
Lol—T & 7o cm diameter; 30% coarse—grained sand; wet; 70/
F=l o éO.O slight product present; strong sheen and odor. 2
L= A,
[1= N SN e
© S 0.0
g = i O o(
w TP TS S s e e e e e e = =
M =l ¥ SPpl
oW = o
2K t '
o ® = ¢
40 é’a =t & .~.>.'t SAND; Greenish—gray; fine- to medium—grained; 1ss 32| 25
D = -.-.-.|  <10% fines; wet; strong sheen and odor. 60
He =l o
S e 103
a Tz
o=t cL 7 """"""""""""""""""""""""""
- / SANDY CLAY WITH GRAVEL: Gray; 20%
= / fine~grained sand; 15% gravel to 3 cm diameter;
S_Z' / moist; no sheen or odor. 58 go/| 30 ] ¢
(3 ° 4-
Total depth = 42.9 feet bgs.
POINTED
END CAP
EEMARKS: * Hand dug to 5.0 feet bgs; hollow—stem auger used to total depth.
B - Analytical Sample
B - Sample Interval
SS ~ Spiit Spoon REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 3 of 3




1011 S.W. Klickitat Way

» BORING LOG _Suite #207
B—1 Seattle, Washington 98134
(208) 624-9349
PROJECT NO: 5-3434~-210 Gas Works Park CLIENT: EPRI
LOCATION: Seattle, Washington; ~100 feet Northeast of PZ-3 DRILLING CO.: Cascade Drilling
START DATE: 02/05/98 TIME: 12:45 BORING 1D: 8 inches __IDRILLER: B. Gose
COMPLETION DATE: 02/05/98 TIME: 14:/5 |BORING DEPTH: 25.5 feet bgs RIG TYPE: CME-75

WATER LEVEL DURING DRILLING:

110" bgs SURFACE ELEY.: 33.5 feet (NAVDSS) METHOD: Hollow—-stem Augerx

DATE MEASURED:  02/05/98

LOGGED BY: 6. Sega

= SAMPLE DATA SOIL DESCRIPTION
2 -
= x| >
= o|¥|E 8
T «-lalelaln o]
ClwlEl=lR171S] €
Cislg||elelal E
Ql-jio|lal=|a|s| o -
v NS S0IL; Brown; sand with silt and gravel; abundant rootlets; dry to moist.
<hY,
<Y,
SP el SAND WITH GRAVEL, ASH AND CINDERS (GAS WORKS PARK UNIT): Light brown
on to tan; medium- to coarse-grained; <10% fines; 20% gravel to 4 cm maximum
diameter; abundant ash and cinders; few brick fragments; dry.
5-1 ss 15 | 30 5.0’ - No ash or cinders present; dry; slight odor; rock in tip of sampler.
17
17
15
155 26 | 30 7.0° - Dry; slight odor; rock in tip of sampler.
50
ss 44 | 75 8.0 - Dry; slight odor.
28
10 gg 9.8’ - Orange staining on sand to 10.0 feet bgs.
SP ... SAND (STRATIFIED DRIET UNIT): Light gray to brown; fine—grained; <10%
o] 5[] >« _fines; moist; no odor. .~
1ss 10 | 80 Sf H [ T T T e e e e e e -~
10 SM - SAND WITH SILT: Light gray to brown; fine—-grained: 10% to 15% fines; wet; no
'24' SP <.+l \ odor. /
= ~——+~_SAND: Brown to gray; medium— to coarse-grained; <10% fines; wet.
1ss 201 75 Spl SA_N_D; As at 10.0 feet bgs.
3 e LT\ SAND: Light brown; fine— to medium—grained; 10% fines: wet. =
Sp/o. o SILTY SAND: Light gray to buff; fine—grained; 25% fines; wet. . /—
e
SW-16. -6 SAND WITH GRAVEL: Brown with gold (mica) flecks: medium— to
15 ss 2215 SM 528 coarse—grained; 20% gravel to 0.8 cm diameter: wet.
b ;‘ﬁ?,’s, SAND WITH SILT AND GRAVEL; Light brown; fine~ to coarse—grained; 10%
SIEBE fines; 15% to 20% gravel to 4 cm diameter; wet.
j '__-__\ 15.0" - Fines increasing to 20% at 16.0 feet bgs. /_
ss o s | BRI N 5 TY SAND :
1 SM o?o e v
g; ‘o'?'é' ; Gray; fine~ to coarse-grained; 10% fines; 20%
ol gravel to 3 cm diameter; wet; slight odor.
I od 1 i S
sS 35 1 50 SMi‘l. ; Gray; fine- to coarse—grained; 20% fines to
50 : slightly clayey; 20% gravel to 3 cm diameter; wet; slight to moderate odor.
=20,
REMARKS: ® Hand dug to 5.0 feet bgs: holiow-stem auger used to total depth.

Hole was backfilled with hydrated bentonite chips.
PID was not working.
B ~ Sampie Interval
SS - Split Spoon

REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 1 of 2




SAMPLE DATA

BORING LOG
B-1

1011 S.W. Klickitat Way
Suite #207

Seattle, Washington 98134
(208) 624~-9349

SOIL DESCRIPTION

3
L >
= [s o4 — >
= o|F|El | 8
= rla|3|lelv B
o |WlElZElw Q| x
Lixlwlal®|2te| &
R = (] m a4 a. o -
A~ SM .
55 36 | 50 21.0" - Slight to moderate odor.
50
SP .‘..'. ——————————————— - ________________________________________________ -
1ss 30 | 75 SAND: Gray; medium- to coarse-grained; <10% fines; few gravels to 1 cm
40 S diameter; wet; slight odor,
50/ SM| ™
3* W-[oL o SILTY SAND WITH GRAVEL: Light gray; fine-grained; 20% slightly clayey fines;
sl \ 15% gravel to 3 cm diameter; wet; slight odor. [
257 55 65 | 10 CL / SAND WITH SILT AND GRAVEL; Light gray; fine— to coarse—grained; 10% fines:
15% gravel to 3 cm diameter; wet; no odor.
CLAY WITH SAND (VASHON TILL UNIT); Thinly (~2 mm) laminated gray and
white clay; 10% fine~grained sand; 10% gravel to 1 cm diameter; very hard; dry;
no odor.
Total depth = 25.5 feet bgs.
30
35
}EMARKS; * Hand dug to 5.0 feet bgs; hollow—stem auger used to total depth.
Hole was backfilled with hydrated bentonite chips.
PID was not working.
8 - Sample Interval REMEDIATION TECHNOLOGIES, INC.
SS — Split Spoon A Thermo Electron Company Page 2 of 2




1011 S.W. Klickitat Way

BORING LOG Suite #207
B-» Seattle, Washington 98134
(208) 624-9349

PROJC NO: 5-3434-210 Gas Nrks Park

CLIENT: EPRI

LOCATION: Seattle, Washington; & feet North of North Harbor Patrol Fence DRILLING CO.: * Cascade Drilling
START DATE: 02/05/98 TIME: 0820  |BORING 1D: 8 inches DRILLER: 8. fGose
COMPLETION DATE: 02/05/98 TIME: 10:30 |BORING DEPTH: 29.0 feet bgs RIG TYPE: CME-75

WATER LEVEL DURING DRILLING: 12.0'bgs |SURFACE ELEV.: 30.35 feet (NAVDBS) METHOD: Hollow—stem Augerx
DATE MEASURED: 02/05/98 LOGGED BY: G. Sega

= SAMPLE DATA SOIL DE"SCRIPTION
8 =
< | > -
= oY 5 3
I x|s(8leld] 2
AN INELR:
Wisjuia|lc|g2ju| &
rlFjojl@ieja D) o _
’ N> 4 SOQIL: Sand with silt and gravel; abundant rootlets and organics; dry to moist.
Y '
A
<Y
/\> e ——
AV B
ALD _
SP e SAND WITH ASH AND CINDERS {GAS WORKS PARK UNIT): Light gray to brown;
SO0 fine— to medium—grained; ~10% gravel to 2 cm diameter; 0% ash and cinders;
0 trace rootiets; dry. -
0
51 ss 8 |50
6
8
8
1.5
188 19 {100 SW{%o 1  SAND WITH GRAVEL, ASH AND CINDERS: Light gray to brown: fine- to
12 _é_:_-;é_: coarse-grained; 15% to 20% sub- to rounded gravel to 3 cm diameter; 10% to
i ‘é',?,'é-: 20% ash; trace cinders; dry.
0 '.°~.'(>'3'
(RN
o0/
o
66
S5 100/] s 505 8.0" - Rock in tip of sampler; few cinders in shoe.
5" o
0. - 0!
0. 00
Ok

REMARKS: % Hand dug to 5.0 feet bgs;

hollow-stem auger used to total depth.

Hole was backfillea with hydrated bentonite chips.

B — Analytical Sample
B — Sample Interval
SS - Split Spoon

REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page | of 3




SAMPLE DATA

1011 S.W. Kiickitat Way

BORING LOG Suite #207
B-2 Seattle, Washington 98134
(206) 624-9349

SOIL DESCRIPTION

o
1]
hes >=
£ . | & = &
oft=1 &1 . o
T rla|8lelv]| g
a. w = = w (&7 T
wisjw|3le(alw]| &
S l-lojmje|a|{s] 3
1Y) O. 0.
[0+ 0
[oNEN(o N
foNENoN
0: 0
00/
s 9] 75 o6 /1.5 = Reddish brick fragments.
7 A .
22 5{_7' 9.'610-.' SAND WITH GRAVEL (STRATIFIED DRIFT UNIT) Light brown to brown; fine-
% SW—~°.'°'¢°. to coarse-grained; 15% gravel to 1 cm diameter; trace rootlets; ~10% fines:
SM ooo moist.
0 °°° SAND WITH SILT AND GRAVEL: Greenish~gray; fine— to coarse—grained; 15%
30'6'-0' gravel to 2 cm diameter; 10% to 15% fines; wet.
of [0
.‘ o .“
(0] [0
S5 36| 25 60-6 13.5° - Gravel increasing to 25% and 4 cm maximum diameter; wet.
50 o]
Lol e (o]
." O ."
of -[o
qof)
of -{o
0 ol
o] [0
o
[of -fo
154 O o O
of -fo
o
o] /[0
ot
e S —_
SMI! I
100 SILTY SANQ; Dark greenish—gray; fine— to medium—grained; 15% fines; wet;
heavy staining and sheen; strong odor.
SPii.l-| SAND WITH GRAVEL; Dark brown to black (product): medium- to
.-7.0.|  coarse—grained; 10% to 15% gravel to 3 cm diameter; <10% fines; saturated with
736 [op [T \oily product; strong odor. /’
SP}t:-7--f \ SAND: Dark greenish-gray; medium~ to coarse-grained; <10% fines; wet:
. product present; strong sheen and odor (saturated zone).
00 SAND: Greenish—gray; fine—-grained; wet; medium sheen.
SPpL 17.5' - Sand increasing in grain size to medium~ to coarse-grained at
17.75 feet bgs; increasing sheen to heavy sheen at 17.75 feet bgs.
18.0° - 1~inch thick product zone; strong odor.
235 S SAND: Greenish—gray; medium- to coarse-grained; 40% fines; wet; moderate
sheen at 18.0 to 18.25 feet bgs; heavy sheen at 18.25 to 19.0 feet bgs; 1~inch
SpP T \ thick product zone at 19.0 feet bgs; strong odor. /_
SPl-.-.-
., SANL: Greenish—gray; fine— to medium~grained; <10% fines; wet; medium sheen; /
n 2t strong odor,
ﬁEMARKS: % Hand dug to 5.0 feet bgs; hollow~stem auger used to total depth. !
Hole was backfilled with hydrated bentonite chips.
B - Anpalytical Sample
® - Sample Interval REMEDIATION TECHNOLOGIES, INC,
SS - Split Spoon A Thermo Electron Company Page 2 of 3




1011 S.W. Klickitat Wa
BORING LOG Suite #207
B-2 Seattle, Washington 98134
(208) 624-9349
= SAMPLE DATA SOIL DESCRIPTICN
& -
£ . |G| = &
< ol2]5] .| S
T r|la|{81&ald| 3
ElwlElzl 81510l €
wisiG|3|eja|a} |
Pl-|loalm|={g|s| S .
“1ss 261 50 SP1-.c.l SAND: Greenish—gray; medium— to coarse-grained; <10% fines; trace gravel to
50 SW g.‘sig.' 6 mm diameter; heavy sheen; local brown product staining; strong odor.
é".o“.j:%-' 20.0' - Grading to unit below.
°°° SAND WITH GRAVEL: Greenish—gray; fine— to coarse—grained; <10% fines; 15%
g 55,-'6'.95 to 20% gravel to 3 cm diameter; heavy sheen; strong odor; product present at
56| 20.8 to 21.0 feet bgs (may be remaining product inside auger from saturated
. ‘.o. '.
52" zone at 16.5 feet bgs).
e R A -
.00
1O, o(
Q0 .
S5 26 | 50 O, ;4  GRAVEL WITH SAND: Brown to gray (product); 80% well-graded gravel to 4
30 Kol cm diameter; 20% medium- to coarse-grained sand; heavy sheen; strong odor;
5:_’ 2. 49 product present at 22.5 feet bgs (may be remaining product inside auger from
O Q] saturated zone at 16.5 feet bgs).
O, '-(5<
145 00
oo
.00
° o
.00
©.of
00
O, O(
25+ ss 0| so 00 25.0' - Product present (may be remaining product inside auger from
50/ O, :'O~< saturated zone at 16.5 feet bgs.
5 00
0. 49
00
16 O, 7 49
00
O, ¢
GP “_’-—-g‘ _________________________________________________________________ -
OO0
O, o(
00
O, o(
ss 851 30 | 88 -O.0f  GRAVEL WITH SAND: Greenish-gray to brown (product); 60% poorly-graded
9 .6 gravel to 2 cm diameter; 40% medium— to coarse-grained sand; saturated with
). O 0|  product. :
SP{-.-o- : - : : -
o / SAND WITH CLAY (VASHON TILLY: Light greenish—gray; fine—grained; 10% to
ss worl 25 | o / 15% clayey fines; wet; no sheen; slight odor. /—
5 / CLAYEY GRAVEL; Light greenish—gray; 75% well-graded gravel to 3 cm
Pd diameter; 15% clayey fines; 10% fine-grained sand; moist; no sheen or odor.
\
Total depth = 29.0 feet bgs.
ﬁEMARKS: * Hand dug to 5.0 feet bgs; hollow—stem auger used to total depth.
Hole was backfilled with hydrated bentonite chips.
1 - Analytical Sample
B - Sample Intervai REMEDIATION TECHNOLOGIES, INC.
S8 ~ Split Spoon A Thermo Electron Company Page 3 of 3




WELL INSTALLATION LOG 1011 S.W. Kilckitat Hay

i i - Seattle, Washington 98134
Monitoring Well MW—-22 (206) 624-9340

PROJECT NO: 5-3434-210 Gas Works Park CLIENT: EPRI
LOCATION; Seattle, Washington; Southwest End of Kite Valley, ~30' North of Lake DRILLING CO.: Cascade Drilling
START DATE: 02/10/98 TIME: 12:00 BORING 10: 8 inches DRILLER: S. Krueger
COMPLETION DATE: 02/10/98 TIME: 13:/5 |TOTAL DEPTH: 34.5 feet bgs RIG TYPE. CME-75
WATER LEVEL DURING DRILLING: 3.0'bgs TOP OF CASING: 20.40 feet (NAVDBS) METHOD: Hollow—-stem Auger
SURFACE ELEV.. 20.70 feet (NAVDB88) LOGGED BY: 6. Sega
’-é;‘ WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
£ >=
£ | FLUSH-MOUNT— & . |G|z
= |MONUMENT .19 ©1>| &
jo & =] Tivigle
E |WELL cap ol 8 wliiE|x]| 8
it} wl| E = i I - ]
o S| O Flalm|e|a
v —F o Y SM TOPSQIL: Sand, grass, roots; moist,.
o sp-1°l I°]
2 SMAA-> - . -
5 ST TsTI{ PABK UNIT}): Light brown; medium- to
e Y SP—f |e coarse—grained; 15% fines; 156% gravel to 3 cm
SRS v SMI* 1*l] } maximum diameter; dry.
ok © IsM|'] ||| | CINDERS: Biack; dry; slight odor. / F 0
" : 11 SAND WITH SILT AND GRAVEL: As at 0.5 feet
SIS NN bgs; dry; no odor.
57 BB SP[-.-.~.|| SILIY SAND WITH GRAVEL: Black (staining?); §s 8 1100
S L-.w.".| | medium- to coarse-grained; 20% soft, slightly s
S Sp j——H\ clayey fines; 15% gravel to 3 cm diameter; 8 0
SIS Sp [---"-| }| abundant wood fragments; wet; slight odor. .
SIS N1 i " 3|0
SIS SAND WITH GRAVEL: Brown; medium- to 3
< I coarse-grained; 25% gravel to { cm diameter; 4 -
S abundant brick fragments; wet; no odor. 13
x S
Z S SP [T SAND: Dark gray to brown; fine- to 17 {100
@ I -.r.n.| Wmedium-grained; <i0% fines; abundant wood 18
10 S BB g Wl fragments; wet. o 0
o oo < T W
= :::' :- o :: 4
o R = ® DRIET UNIT): Gray; medium— to coarse—-grained; ! §S ;73 100
5 S Z 1 <10% fines; 20% gravel to 2 cm diameter; wet. o 23
B E:E % = B :— """""""""""""""""""""""" - 28 0
5 S & SM1 T T-TNO RECOVERY
%) Pols o m . e e e e e e e e ————
o R JJ[ SAND WITH GRAVE! (STRATIFIED DRIFT
= SIS -U},| UNIT); Greenish~gray; medium=- to
= S SP .o ‘| coarse—grained; 30% gravel to 2 cm diameter;
157 = \Lwet. 17 {100
& SIS \ SILTY SAND WITH GRAVEL; Greenish—gray; 25
S ! medium- to coarse-grained; 20% fines; 30% gé 0
SIS 'gravel to 2 cm diameter; wet.
S . SAND WITH GRAVEL: As at 9.0 feet bgs; wet. s 26 | 15
o b Z 1 30
o B O 0 33
z B OB o 35 0
0 3 ]
T E 3
20 5 R < e $$ 22 | 50
Sz B B o [Spp - - — —— 25
b I . S c.oel SAND: Greenish—gray; medium-grained; <10% 27 o
o 5 . fines; wet. 28
o [EE "
w3 & 6 6:]  SAND WITH GRAVEL: Greenish—-gray; fine— to 5§ 50|75
=0 - -o:.| coarse-grained; <10% fines; 30% gravel to 5 cm 50/
R A 2:59 diameter; wet. e 0
S 9° [ = O e o e e
o I 1= SWi%o
REMARKS: * Hand dug to 5.0 feet bgs; hollow-stem auger used {o total depth.

B - Analytical Sample
8 - Sample Interval

NM - Not Measured
. - REMEDIATION TECHNOLOGIES, INC.
SS - Split Spoon A Thermo Electron Company Page 1 of 2




WELL INSTALLATION LOG

Monitoring Well MW-22

1011 S.W. Klickitat Way
Suite #207
Seattle, Washington 98134

(208) 624-9349

;-; WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
: N =
é (L} - w g
© E
x 6| 3 -|a|8]&
Py ol| 2 wlEc| 2181~
o 3 w32
o fovd = -—|loj@o|»|a
ey - SW[e -9t SAND: Greenish—gray; fine— to coarse-grained; ss 42 | 60
= 6'.’9'6: 5% to 10% fines; local gravel to | cm diameter; 50/ 0
= e wet. 4"
- 0,0
= Lo
g = oo
2 = g .5.-'?'..6‘-' s§ 70 | 30
<z i ot Z AP ]
w r= © 6160 0
S 3 o -0~
a3 g & F o e = e e
I o * SM|
8 [} Y o :
— L* e < .
30+ z® = 5 SILTY SAND WITH GRAVEL; Gray; fine~ to 1ss 80 | 30
e = w medium—-grained; 20% fines; 15% gravel to 4 cm
3 = 5 diameter; wet. 0
5 = ¢
~ =1 @
—r S5 35|70
= CL SANDY CLAY WITH GRAVE!L (VASHON TILI ] 50/
—t UNIT); Gray; 15% fine—grained sand; 15% gravel 5 0
S_E / to 2 cm diameter; very hard; dry. ss ol o
35 POINTED Total depth = 34.5 feet bgs.
END CAP
40
45
EEMARKS: * Hand dug to 5.0 feet bgs; hollow—stem auger used to total depth.
¥ - Analytical Sample
B - Sample Interval
oy~ oL easured REMEDIATION TECHNOLOGIES, INC.
pit 5p A Thermo Electron Company Page 2 of 2




R 1011 S.W. Klickitat Wa
WELL INSTALLATION LOG Suite #0063
Monitoring Well MW—23 Seattle, Washington 98134
' 9 (208) 624-9349
PROJECT NO. 5-3434-210 Gas Works Park CLIENT: EPRI
LOCATION: Seatlle, Washington, Southwest Side of Kite Valley, ~30" North of Lake DRILLING CO.. Cascade Drilling
START DATE: 02/11/98 TIME: 08:05 BORING ID; 8 inches DRILLER: S. Krueger
COMPLETION DATE: 02/11/98 TIME: 09:15 |TOTAL DEPTH: 33.0 feet bgs RIG TYPE: CME-75
WATER LEVEL DURING DRILLING: 5.0° bgs TOP OF CASING: 19.51 feet (NAVDSS) METHOD: Hollow—-stem Augerx
SURFACE ELEV.. 19.96 feet (NAVDB8S) LOGGED BY: 6. Sega
’f, WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
& >
£ |FLUSH-MOUNT— & 5 ] =
= MONUMENT o g T|® § a
b [WELL caP Gl 2 wic| =281~
w NI S|lwiSfela
o =R ne] ~lao|l@|»|a
v —f == E " \4 IOPSOIL; Sand, grass, roots; moist.
o A
- SRRE
9. 9.0 B> UNIT); Black (staining?); medium— to
S coarse-grained; 30% soft, slightly clayey fines;
'. < 15% gravel to 4 cm diameter; moist; slight odor. 0
S ‘
5 S Y -
I SMI'I 'l SILTY SAND WITH GRAVEL: Black; fine= to 58 ;1
,g: b - coarse—grained; 20% gravel to 1.5 cm diameter; 2 0
SIS 15% fines; abundant brick and ash; wet; slight 2
I odor,
5 SPY.l:| "SAND WITH GRAVEL (STRATIFIED DRIFT NV
z [-2-2-)|  UNIT): Greenish—gray; medium— to :g 0
@ S coarse—grained; 50% gravel to 1.5 cm diameter;
Q b 45 e wet. 158 2225
a SRS T AP Lo 30
o S O 9.0°-9.5" -~ Rock in tip of sampler.
10— < e W . 33 0
w oy b = 35
3 SIS z
R S
& = I B
@ SR B
« ’55' 12.5'-14.0° - Percentage of gravel ss 14 | 75
e CH decreasing to 30%. 18
o S 50 0
5 il S
1] Cl e 1ss 28 | 30
g K a4
S e ] 50/
o e e e e 3" 0
< ’. SP L.,
Q .': e s.-.r)|  SAND; Gray; medium-grained; <i0% fines; wet. ss 22| 75
S B : . 28
S B SP}-.o..l  SAND WITH GRAVEL; Gray; medium- to 26 0
WP Y ML FF A, coarse-grained; <10% fines; 15% gravel to { cm 30
8- [ bl o smi | diameter; wet.
w . '
20 5§ : g 5 SILT; Gray; soft to medium stiff; wet. 1ss 10 | 60
n LT, N
e o -+’ | SILTY SAND WITH GRAVEL; Greenish-gray; 3
25 & .-.->+] {fine— to coarse-grained; 20% gravel to 2 cm 35 2
—y =o [ [ < Sl F~-r | diameter; 20% fines; wet. .
— —_— — \ N N . !
28 L= 0 \SAND: Gray; medium-grained: <I0% fines; wet. _ / |ss 96 | 100
o -~ J
e | =t 9 SILTY SAND WITH GRAVEL; Gray; fine~ to 0
- e medium—grained; 20% fines; 15% gravel to 2 cm
- < diameter; stiff; moist. .
AL o — l
ﬁéMARKS; * Hand dug to 5.0 feet bgs; hollow-stem auger used to total depth.
N ~ Analytical Sample
8 — Sample Interval
55 - Split Spoon REMEDIATION TECHNOLOGIES, INC.
A Thermo Efectron Company Page 1 of 2




WELL INSTALLATION LOG
Monitoring Well MW-23

1011 S.W. Klickitat Way

Suite #207

Seattle, Washington 98134

(206) 624-9349

SOIL DESCRIPTION

SAMPLE DATA

:3 WELL CONSTRUCTION
©
< = &l
; Gl 2 o 318
[ s o T (2} O e
a. (&) T L -~ = t
w nl K SIGl1elelno
‘ —t > L —
=] pd - ~la|lml]»x|&
i = sM']T 25.0-25.5" — Wet. ss 100 | 33
O = 11 0
z = A e e
2. = o CL 7
N =
=¥ =t b / CLAY: Gray and white laminations {~2 mm thick); ss 80 | 50
29 ={ & sM{ 1T\ very hard; dry. /
X - o~ .
39 S : SILTY SAND WITH GRAVEL: As at 22.5 feet 0
5: ] bt Y B w1 1o [T pgs stiff to hard; dry tomoist. | __ 7]
o) o 0 .
in] s} g J wh . .
30 §o =t g . SILTY SAND WITH GRAVEL: Gray; fine— to 1ss 65 | 33
a = 3 SRk medium—grained; 10% to 15% fines; 15% gravel to
N =i Z 11 1 cm diameter; wet, 0
- |
J! =t cL 7
. / CLAY WITH SAND (VASHON TILL UNIT): Gray; 55 100{33] 0
\ 20% fine-grained sand; very hard; dry. P
Total depth = 33.0 feet bgs.
{POINTED
END CAP
35—
40
45
ﬁ\éMARKS: % Hand dug to 5.0 feet bgs; hollow-stem auger used to totai depth.
1 - Analytical Sample
8 - Sample Interval
SS - Spiit Spoon REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 2 of 2




1011 S.W. Klickitat Wa
WELL INSTALLATION LOG Sulte 207
Monitoring Well MW—24 Seattle, Washington 98134
9 (206) 624-9349
PROJECT NO: 5-3434-210 Gas Works Park CLIENT: EPRI
LOCATION: Seattle, Washington; Southwest End of Kite Valley, ~30" North of Lake DRILLING CO.. Cascade Orilling
START DATE: 02/10/98 TIME: 14:30 BORING ID: 8 inches DRILLER: S. Krveger
COMPLETION DATE: 02/10/98 TIME: 14:40 |TOTAL DEPTH: /5.0 feet bgs RIG TYPE: CME-75
WATER LEVEL DURING DRILLING: 3.0°'bgs TOP OF CASING: 20.34 feet (NAVDB8) METHOD: Hollow-stem Auger
SURFACE ELEV.. 20.67 feet (NAVDB8) LOGGED BY: 6. Sega
";‘ WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
& [FLUSH-MOUNT— >
£ |MONUMENT P . &=
.| © ©1>1§
£ |WELL caP w3 |58l e
w gl = Slhi2)xcle
] o —{o|@d|»x|a
v —F— = 1 \/‘I\\\I/ TOPSQIL: Sand, grass, roots; moist.
y sp-l°]1°
B Dl -~ .
% PE; '3 w SM A1 | PABK UNIT) Light brown; medium- to
@ o Sow E sp-|*] I* coarse—grained; 15% fines; 15% gravel to 3 cm
l,J_J‘E;L’ B 5 Eg = |'sM{.|°le maximum diameter; dry.
18] Pot otd
%9 ﬁ F' @ é J°l.]| \CINDERS: Black; dry; slight odor.
F’g Ll R ETTRRE SAND WITH SILT AND GRAVEL: As at 0.5 feet
o~ = bgs; dry; no odor.
5 11| SILIY.SAND WITH GRAVEL; Black (staining?); ‘
. medium~ to coarse—grained; 20% soft, slightly
5 | -4 clayey fines; 156% gravel to 3 cm diameter;
P SP \abundant wood fragments; wet; slight odor. /—
=t s+l SAND WITH GRAVEL: Brown; medium- to
o= SP =\ coarse-grained; 25% gravel to 1 cm diameter;
g usy § 1 \abundant brick fragments; wet; no odor.
= » -]
[-1=] 2 | SAND; Dark gray to brown; fine- to ]
o =T w i} medium—-grained; <10% fines; abundant wood !
py =l F || fragments; wet. 1]
= =r. o t !
Wy - o ' - " H
=) = = SPlo T DRIET UNIT); Gray; medium— to coarse—grained; e
;‘” - w N i 1<10% fines; 20% gravei to 2 cm diameter; wet.  n
[ eg - z LPRaN Ittt
23 S o \nomecovery :
=) - 2 -0
gg = R UNIT): Greenish-gray; medium— to
= = [« coarse~grained; 30% gravel to 2 cm diameter;
& = . wet.
= SM|- SILTY SAND WITH GRAVEL: Greenish—gray;
S ot medium— to coarse—grained; 20% fines; 30% *
[ = 1111 gravel to 2 cm diameter; wet.
o= SPrr.-.. SAND WITH GRAVEL: As at 8.0 feet bgs; wet.
15 b :
Total depth = 15,0 feet bgs.
{POINTED
END CAP
REMARKS: * Hand dug to 5.0 feet bgs; hollow-stem auger used to total depth.
No samples were collected. Lithologic descriptions are taken from
well installation log for MW-22.
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 1 of 1




WELL INSTALLATION LOG
Monitoring Well MW-25

1011 S.W. Klickitat Way
Suite #207

Seattle, Washington 98134
(206) 624-9349

PROJECT NO: 5-3434-210 Gas Works Park

CLIENT. EFRI

LOCATION: Seattle, Washington;

Southeast End of Kite Valley, ~25' North of Water

DRILLING CO.:. Cascade Drilling

START DATE:. 02/11/98 TIME: 10:20 BORING ID: 8 inches DRILLER: S. Krueger
COMPLETION DATE: 02/11/98 TIME: 10:30 |[TOTAL DEPTH: 15.0 feet bgs RIG TYPE: CME-75
WATER LEVEL DURING DRILLING: 5.0' bgs TOP OF CASING: 19.39 feet (NAVDB8) METHOD: Hollow-stem Augerx
SURFACE ELEV.. 19.72 feet (NAYDBS) LOGGED BY: 6. Sega
’ﬁ WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
& FLUSH-MOUNT—— =
£ [MoNUMENT % s =
. .| © Ll=1a
E |weLL caP «l 3 |5 8la
a (6] T 11] = =
) alald ¥
o | = ‘ P TN BB B =
o M —la|jm|x|&
t [J T N =\ . . H
—F — - N4 IO0PSOQIL; Sand, grass, roots; moist,
< o} h Ly
<@g e LMY
x @ OB 20 o UNIT); Black ({staining?); medium- to
e H OB S5 coarse-grained; 30% soft, slightly clayey fines;
%—:o §§. 55- é 3 15% gravel to 4 cm diameter; moist; slight odor.
SV -
I} L°
o 8 |-
w g
I
O 3
. v g
5 - ¥ :
= SMy” SILTY SAND WITH GRAVEL: Black; fine- to
= coarse—grained; 20% gravel to 1.5 cm diameter;
= 15% fines; abundant brick and ash; wet; slight
= odor.
= g SPi-.-.-.
o = & .-.o-7|  UNIT): Greenish—gray; medium— to
o - < -,*.*.] coarse-grained; 50% gravel to 1.5 cm diameter;
[=] =r ~ B
N = N e wet.
S4 e S . 9.0'-9.5" - Rock in tip of sampler.
26 = N
w
55 =l z
10 39 o N
x® =r. O
53 =f #
%0 =r.
B ={
& =t
‘ = e 12.5'-14.0" - Percentage of gravel
= decreasing to 30%.
15 e -
Total depth = 15.0 feet bgs.
POINTED
END CAP
EEMARKS: ¥ Hand dug to 5.0 feet bgs; hollow—stem auger used to total depth.
No sampies were collected. Lithologic descriptions are taken from
well installation log for MW-23.
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 1 of 1




Focused Feasibility Study Report
Appendix |
Technical Memorandum and Associated Data
Evaluation of Air Sparging as a Potential

Interim Remedial Action at Gas Works Park
(Tetra Tech and Key Environmental 1998)

1998 Borings



BWC GWP_ 5/8/98

Parametrix, Inc.
BORING/WELL CONSTRUCTION LOG

PROJECT NUMBER 55-2175-06 (238) BORING/WELL NUMBER B-1
PROJECT NAME _ Gas Works Park DATE COMPLETED March 30, 1998

TOTAL DEPTH OF BORING 10.0

LOCATION Seattle, Washington

INITIAL WATER LEVEL ¥ 2.0

COORDINATES

DRILLING METHOD Geoprobe STATIC WATER LEVEL X
SAMPLING METHOD Continuous LOGGED BY A. Ackerman
GROUND ELEVATION - TOP OF CASING ELEVATION
> ; 3
=y [0 R Q - .
E 125183 4 [2[2-] 2 | 5 I
=) (@] i T |Hlas g = GEOLOGIC DESCRIPTION a - WELL DIAGRAM
o210 6 Lot T n I w
o @319 2 Ko7 3| & Ch
a @ g e
o
SW [l Well graded sand {SW), trace fines, ~15% fine to
e coarse gravel, fine to coarse grained, very dark grey
L to black 7.5 YR N3/0 to 7.5 YR N2/0 L N
Ll 5 AV N
210 SS 2 =2
— 3 — Saturated, strong HC odor, sheen, fill — 3 —
—5 e ; 5 —
Poorly graded gravel (GP) beginning at 5°, dark grey,
free product at 4.5’ strong HC odor, gravel, fine
1 N grained, “20% fine to coarse sand L ]
110 SS ><
70.7 12 ss X— 6 — ~4” of SP, slight odor, slight sheen — 6 —
ss X“ [ 7
L 1 g h . 8 —
496 ss X 8 No sheen 8
16 | SS Y“ - —9
10 Continued Next Page 1
PAGE 1 OF 2




0/8/98

BWC Gw.

Parametrix, Inc.
BORING/WELL CONSTRUCTION LOG

PROJECT NUMBER 55-2175-06 {238) BORING/WELL NUMBER 8-1
DATE COMPLETED _ March 30, 1998

PROJECT NAME Gas Works Park

continued from previous page

. Q
— > (=) @]
w — 2 |- :
§ (25153 w |22~ ¢ |2 -
a o5 gg & ¥ &z 3 I GEOLOGIC DESCRIPTION o WELL DIAGRAM
o 28|18 2 Mo | 3|2 Ch
a e & [
Q
End of boring = 10 ft
Backfilled with bentonite chips
11— 11—
12~ 12—
—13— —13—
—14— 14—
—15— 15—
—16— 16—
—17— 17—
—18— 18-
| 19— —19—
—20— L 20—
21— —2.1—
PAGE 2 OF 2




BWC GWP 5/8/98

Parametrix, Inc.
BORING/WELL CONSTRUCTION LOG
PROJECT NUMBER 55-2175-06 {238) BORING/WELL NUMBER B-2
PROJECT NAME Gas Works Park DATE COMPLETED March 30, 1998
LOCATION Seattle, Washington TOTAL DEPTH OF BORING 13.0
COORDINATES INITIAL WATER LEVEL ¥ 2.0
DRILLING METHOD Geoprobe STATIC WATER LEVEL X
SAMPLING METHOD SS/Continuous LOGGED BY __A. Ackerman
GROUND ELEVATION TOP OF CASING ELEVATION
NE g
= (]
(20 e = i= N
S 25|83 u 2lE=]| 2|3 z_
& 105135 7@ Bl 9| £ GEOLOGIC DESCRIPTION o = WELL DIAGRAM
o |@md|oc| = {X|g~]| ~ a i
0 QO | w— < w o) <
o« o 5
. Well graded sand with gravel (SW)}, “30% fine
gravel, coarse, very dark grey
7.5 YR'N3/0, saturated, sheen, strong HC odor, Fill L B
- ] p—
75.3 24 .
Y2
Well graded sand with gravel (SW) “20% fine to — 3 —
coarse gravel, fine to coarse, dark brown 7.5
YR 3/2, saturated, HC odor, slight sheen, fill
__4 p—
356 22 ]
- 5 —
. 6 —
Very dark grey 7.5 YR N3/0 — 7 —1
500 22 m ]
| 8 —
Weil graded sand and gravel, ~40% gravel — 9 —
1 { }, HC odor, fine to coarse, gravet
fines, 7.5 YA N2/0, saturated
> 2004 11 ]
Continued Next Page ‘{—10—4
PAGE 1 OF 2




BWC GWP 5/8/98

Parametrix, Inc.

PROJECT NUMBER 55-2175-06 {238)

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER B-2

PROJECT NAME Gas Works Park

DATE COMPLETED March 30, 1998

continued from previous page

. Q
—_ > o) ; O
E 12|83 o |51z ¢ |2 I _
2155135 & |Hleg)] 9|3 GEOLOGIC DESCRIPTION 5z WELL DIAGRAM
[a] o0 |0 & =z ix gw “ o LCLJJ_.
T Qjwu= < (W o <
o« &5 «
Q
ss X’ ) T
11 11
>2ooJ 10 | S8 X" i m
12— Sheen, “20% fine gravel, trace bricks at 12', no —12—
sheen
ss NA 7 i 7
13 End of boring = 13 it 13
Backfilled with bentonite chips
14— 14—
15— — 15—
16— —16—
—17— 17—
18— 18—
|19 =-19—
—20— —20—
|21 L9 1 —
PAGE 2 OF 2




Parametrix, Inc.

PROJECT NUMBER 55-2175-06 {238)

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER

B-3

PROJECT NAME Gas Works Park

DATE COMPLETED

March 30, 1998

LOCATION Seattle, Washington

TOTAL DEPTH OF BORING

17.0

COORDINATES

INITIAL WATER LEVEL ¥ 7.3

DRILLING METHOD Geoprobe

STATIC WATER LEVEL X

SAMPLING METHOD Continuous

LOGGED BY A. Ackerman

GROUND ELEVATION

TOP OF CASING ELEVATION

BWC GWP 5/8/98

. ]
— > a o
V- = |= ;
T N R = B =
a 9 5185 T ¥ &, K=t o Ea GEOLOGIC DESCRIPTION & & WELL DIAGRAM
> =~ ) =
g m8 8§_ E w|o 2 % e
oy v ?3:
SM {1 Silty sand {SM) “30% fines, gravel, fine to medium
sand, bréwn 7.5 YR 5/2, maist, reworked till, no
L1 i sheen B |
23 16 SS ><
ss >“<"’ 27 27
-3 — sheen — 3 —
Ss §<" i T
4 — -4 —
5.3 7 | ss X’_ 5 —5 ]
6 — 7.5 YR N4/0 — 6 —
Ss >—<‘ 1 T
7 — -7 —
¥
247 24 | ss X 8 8]
Well graded sand and gravel (SW), “40% fine to ]
coarse gravel, fine to coarse sand, black 7.5 YR
NZ2/0, sheen HC odor L. g —
Continued Next Page %1

PAGE 1 OF 2




BWC GWP _;8/98

Parametrix, Inc.
BORING/WELL CONSTRUCTION LOG

PROJECT NUMBER 55-2175-06 (238} BORING/WELL NUMBER B-3
PROJECT NAME Gas Works Park DATE COMPLETED March 30, 1398
continued from previous page
> ) 3
3 » | o~ =l T @ 9 T
=% 2 ’E ;J o w E = - %) Q = —
£ (85|85 rou o= - I GEOLOGIC DESCRIPTION as WELL DIAGRAM
o |mojoc| = (xX|Ia~}| @ a W=
a O lw= < W 2 <
oo w [on)
Q
5.8 12 SS :
ss N4 ' ]
11 X 11—
6.2 12 | ss X' ] : ]
12— . Tilt and silty sand with gravel, “30% fines, ~10% 12—
.. fine gravel, hard, moist to dry, no sheen
ss N4 - C
13— - Sand with gravel, “30% fines, trace fine to coarse 13—
. gravel, saturated, dark grey 7.5 YR N4/0, non
. plastic, hard, tilt
SS i ] - B i
14— 14—
3.8 12 | ss KA ] ]
15— 15—
Ss X” 1 ]
16~ - ;6]
1.7 2 | ss Y' ) - ]
17 End of boring = 17°' 17
Backfilled with bentonite chips
L 18— 18—
—19— L 19—
20— |20
—21] —21%
PAGE 2 OF 2




8WC GweP 5/8/98

Parametrix, Inc.

PROJECT NUMBER 55-2175-06 {238)

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER B-4

PROJECT NAME Gas Works Park

DATE COMPLETED

March 30, 1998

LOCATION Seattle, Washington TOTAL DEPTH OF BORING 11.0
COORDINATES INITIAL WATER LEVEL ¥ 5.2
DRILLING METHOD Geoprobe STATIC WATERLEVEL X
SAMPLING METHOD Continuous LOGGED BY A. Ackerman
GROUND ELEVATION TOP OF CASING ELEVATION
> | g 3
- a
Wi o - = Il :
§ 122198 4 |22~ 2| o z_
8 195|851 & [Hlaest @ = GEOLOGIC DESCRIPTION &= WELL DIAGRAM
[a] a0 {oc = X 8 = 9 o LéJ =
T Qlw=| g W 2 <
o %5} g
SM ] 6" topsoil, silt sand {SM), “30% fines, ~10% fine to
coarse gravel, sand, fine grained to medium coarse
| ! a grained, moist, no sheen, brown 7.5 YR 5/2, P N
46.4 26 SS X reworked till
ss 7— 27 2
84.2 26 | SS ’>Z" ] T
' —— 4 —~ -4 —
o - Poorly graded sand, “15% fines, trace gravel, moist, - -
black 7.5 YR N2/0, moist, bricks, no sheen
ss KA~ 5 — fine to coarse, trace fine gravel, very dark — 5 —
s >< grey 7.5 YR N 3/0, moist V4
— 6 — Silty sand, fine grained, very dark grey 7.5 YR N 3/0, I— 6 —
saturated, HC odor, sheen
> 2004 21 | ss >_<' ] ]
N7 -7 —
—+ - fine tov coarse, ~15% fine to coarse gravel, - E
SS >< saturated, black 7.5 YR N 2/0, HC odor
8 — — 8 —
—9 — Pushed a rock -~ 9
2 |ss N ] .
10 - 1
Continued Next Page .{
PAGE 1 OF 2




BWC GWP 5/8/98

Parametrix, Inc.
BORING/WELL CONSTRUCTION LOG

55-2175-06 (238) BORING/WELL NUMBER B-4

PROJECT NUMBER

DATE COMPLETED _ March 30, 1998

PROJECT NAME Gas Works Park

continued from previous page

. Q
— > (e . (@)
E 12253 & Bz 9|3 T
pd o = O —
2 {95 85 z ¥ = O bt GEOLOG!C DESCRIPTION e WELL DIAGRAM
o |@ojoe} 2 (X|la~| 2 | & o~
a Olw g w o) EE
&)
SS X' ] T
T End of boring = 11 ft 11
Backfilled with bentonite chips
12— —12—
=13~ 13—
14— 14—
15— —15—
16— —16—
—17— [—17—
l 18— — 18—
I-19— —19—
—20—] —20—
21— =21
PAGE 2 OF 2

.




BWC Gwep §/8/98

Parametrix, Inc.
BORING/WELL CONSTRUCTION LOG

PROJECT NUMBER 55-2175~O‘5 (238) BORING/WELL NUMBER B-5
DATE COMPLETED _ March 30, 1998

PROJECT NAME Gas Works Park

TOTAL DEPTH OF BORING 6.0

LOCATION Seattle, Washington

INITIAL WATER LEVEL ¥

COORDINATES

STATIC WATER LEVEL X

DRILLING METHOD Geoprobe

LOGGED BY A. Ackerman

SAMPLING METHOD Continuous

TOP OF CASING ELEVATION

GROUND ELEVATION

Q
—_ > a (@]
» ] o .
£ (z215%| ¢ Bz~ 9|3 T
s 185125 = [Bg2| 9| 3 GEOLOGIC DESCRIPTION a s WELL DIAGRAM
2 |®3|8E| 2 o5 | & o
a o 5 5
SW [-l.l-] 6" topsoil, well graded sand with gravel, 8% fines,
- . ~15% fine gravel, sand fine to coarse, dark brown
| 1 i N N 7.5 YR 4/2, moist, slight sheen, HC odor L i
7.0 17 SS >< . .
N1 - b 1 -
ss X" 27 2]
I ,: L3
ss N/ ’ End of boring = 3.5 ft }
Backfilled with bentonite chips
A Wy - M, —
e fe —— — 5 —
ss >< 5
i 4
1 1
PAGE 1 OF 71




BWC GWP 5/8/98

Parametrix, Inc.
BORING/WELL CONSTRUCTION LOG
PROJECT NUMBER 55-2175-06 {238) BORING/WELL NUMBER B-5(A}
PROJECT NAME Gas Works Park DATE COMPLETED April 1, 1998
LOCATION Seattle, Washington TOTAL DEPTH OF BORING 8.0
COORDINATES INITIAL WATER LEVEL ¥ 3.0
DRILLING METHOD STATIC WATER LEVEL Y
SAMPLING METHOD Continuous LOGGED BY A. Ackerman
GROUND ELEVATION TOP OF CASING ELEVATION
> y 8
— O .
£ 21&%| = 5l o | - T
8 |25 IYg| w 2T g | o ==
g (85185 a [~ O d T GEOLOGIC DESCRIPTION & WELL DIAGRAM
o [BOJOE] = IXIg7 2 & o
T QO lw=| < W ] <
a w %
5.3 28 SS SW ] 2" topsoil, well graded sand {SW)}, “5-15% fines,
- trace fine gravel, sand fine to coarse, moist, HC
L R i odor, slight sheen, very dark grey 7.5 YR 3/0, to L N
. black 7.5 YR 2/0, fill, hard
1 - - - 1 —
ss 27k 27
3 — Strong HC odor, saturated ¥ - 3 —
L 2004 28 | ss X 4 4
SS 5 GwW g 0 \: Well graded gravel (GW) {(slag), fine to coarse 10% 5
N O sand, trace fines, black 7.5 YR 2/0, saturated sheen,
N . O trace interstitial free product » n
O,
.0
S s o
0,3
ol
L L . b O B i
SS o=
O0 d
. 7 ] >° D° .7 ]
[o e
O 0 G .
L 2004 15 | ss NA SM -] 11 Silty sand (SM), ~35% fines, trace fine to coarse ]
1.1 gravel, fine to coarse, HC odor, no sheen,
8 . dark grey 4/0, moist, till L8 —
End of boring = 8'
Backfilled with bentonite chips .
10— 10
" PAGE 1 OF 1




Parametrix, Inc.
PROJECT NUMBER 55-2175-06 {238) BORING/WELL NUMBER B-6
PROJECT NAME Gas Works Park DATE COMPLETED March 31, 1998
LOCATION Seattie, Washington TOTAL DEPTH OF BORING 13.0
COORDINATES INITIAL WATER LEVEL ¥ 3.2
DRILLING METHOD Geoprobe STATIC WATER LEVEL Y
SAMPLING METHOD Continuous LOGGED BY A. Ackerman
GROUND ELEVATION TOP OF CASING ELEVATION
> | g g
- Q
D |~ = | N ]
Elz E198| w [Z|E= 8 O L
o 93 o5 T i~ s 4 I GEOLOGIC DESCRIPTION o WELL DIAGRAM
o jagfog| 3 Xla~ | 2 !lxg w=
I O |lw=1 g (W 2 <
@ w @
<
3" topsoil, well graded sand, “10% fines, “15% fine
gravel, sand fine to medium, trace coarse, moist,
L1 . very slight sheen, HC odor, fill R B
83.4 24 SS ><
ss >~<“ 2 27
—i- -4 “30% fines = E
— 3 — Silty sand, “25% fines, sand fine to coarse, trace - 3 —
gravel to 4', saturated S._Z
> 200( 25 | SS N/
— 4 — Well graded gravel, fine to coarse, “30% fine to - 4 —
V' N coarse sand, ~10% fines, very dark grey 7.5 YR,
to black 7.5 YR , saturated, HC odor,
- - sheen, fine to coarse gravel - -1
— —i — 5 ——
ss >< 5
L6~ — 6 —
- E SW fine to coarse, 10% fine gravel, ~10% fines, = -
black 2.5 YR 2/0, saturated, sheen,"HC odor, fili
a— — 7 p—
L 2004 19 | ss >< 7
(J 8 — Silty sand, “35% fines, sand fine coarse, trace fine - 8 —
> 200 SS >< gravel, dark grey 7.5 YR N4/0, moist, no sheen, hard
© — 9 — .9 -
14
3
0y
a -l b - 1 .
= 2004 SS i
<& - !
3 10~ ﬂ?"—10- |
Continyed Next Page i
® PAGE 7 OF 2




BWC GWP 4/8/98

Parametrix, Inc.
BORING/WELL CONSTRUCTION LOG
PROJECT NUMBER 55-2175-06 (238} BORING/WELL NUMBER B-6
i
PROJECT NAME Gas Works Park DATE COMPLETED - _ March 31, 1998
continued from previous page T
> | o 3
Elz2|8g| o Blz_| 9|2 , T
2 105125 & |[¥iaeg| Q| = GEOLOGIC DESCRIPTION Kz WELL DIAGRAM
o |@olcel = XIB8~T1 2 | = 8=
T O w= g | 2 <€
@ w o
(&)
ss >’Z' ] T
LN 11— 11—
>zoog sS X' i |
A 12—
ss N4 ] i
13 End of boring 134
Backfilled with bentonite chips
14— 14—
15— —15—
16— 16—
—1 7 t—1 7]
18— ) 18—
19— —19—
20— }—20~
[ 51 21—
PAGE 2 OF 2

o



BWC GWP 5/8/98

Parametrix, Inc.
BORING/WELL CONSTRUCTION LOG
PROJECT NUMBER 55-21756-06 {238) BORING/WELL NUMBER B-7
PROJECT NAME Gas Works Park DATE COMPLETED March 31,1998
LOCATION Seattle, Washington TOTAL DEPTH OF BORING 11.0
COORDINATES INITIAL WATER LEVEL Y 33
DRILLING METHOD Geoprobe STATIC WATER LEVEL X
SAMPLING METHOD Continuous LOGGED BY A. Ackerman
GROUND ELEVATION TOP OF CASING ELEVATION
> ) 8
= ) ~| B2 :
Elzc 183w 221 9 |0 z_
& 195135 & [Hleg] 9] % GEOLOGIC DESCRIPTION S WELL DIAGRAM
0 |0 j0c| = IXIg~ | @ | & a8
= O lw= « W ) <
[2 o4 7] S
SW [lee0-] 3" topsoil, well graded sand {SW), fine coarse, trace
. fines, trace fine gravel, dark brown 7.5 YR 4/3 to
2 . black 7.5 YR 2/0, moist, slight HC odor, no sheen, L B
15.4 27 SS fill
ss N 27 27
— 3 — - 3 —
Vi
Well graded gravel (GW) (slag) fine to coarse, "10%
b 2000 24 | ss NA sand, trace fines, black 4.5 YR 2/0, saturated, sheen, ]
HC odor, trace interstitial free product
ss X' 57 57
— 6 — . . — 6 —
Saturated, HC odor, slight sheen, fill
L 2000 ss X“7_ 7
85.2 21 ss NA 8 Siity sand, “30% fines, 10% fine gravel, sand fine to 8
coarse, slight sheen, saturated, till hard
10 Continued Next Page ‘*{10"7
PAGE 1 OF 2




BWC GWP_§/8/98

Parametrix, Inc.
BORING/WELL CONSTRUCTION LOG

55-2175-06 (238) BORING/WELL NUMBER B-7

PROJECT NUMBER

DATE COMPLETED March 31, 1998

PROJECT NAME Gas Works Park

continued from previous page

. Q
Q - M -
s (02|21 & [BES| 9|2 GEOLOGIC DESCRIPTION &2 |  WELL DIAGRAM
o 0o = IX[a~ ¥ | & W=
= olao= w o <
a & g ?9:
T
o 03
b ©
- i 80 E L ]
o 0 o
b ©
1 End of boring = 11 ft n
Backfilied with bentonite chips
12— 12—,
13— 13—
14— 14—
151 15—
6 16~
17— 17
18— 18—
L1 9- —19—
20 20
21— 21
PAGE 2 OF 2




LOCATION
COORDINATES

PROJECT NUMBER
PROJECT NAME

55-2175-06 (238)

Parametrix, Inc.

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER B-8

Gas Works Park

DATE COMPLETED March 31, 1998

Seattlie, Washington

TOTAL DEPTH OF BORING 11.0

INITIAL WATER LEVEL ¥ 4.3

STATIC WATER LEVEL X

BWC GWP_$5/8/98

DRILLING METHOD Geoprobe
SAMPLING METHOD Continuous LOGGED BY A. Ackerman
GROUND ELEVATION TOP OF CASING ELEVATION
> | g 2
ey [ I . [ :
120188 o 2[E-]| 2 |0 z_
2 195185 z ¥ LE! 4 T GEOLOGIC DESCRIPTION ﬂ-J:-j WELL DIAGRAM
a Q| Oc S IXla™ : o a”
x O fw= g W o <
a (%) 5
SW [lelel.! 2" topsoil, well graded sand {SW), "10% - 30%
fines, fine to coarse sands, ~15% fine to coarse
gravel, dark brown 75. YR 4/4 to very dark grey 7.5 L B
18.4 23 YR 3/0 at 1', moist, very slight sheen, fill
-1 —
— 2 —
~30% fines as above 3 —
Well graded gravel {GW) (slag) fine to coarse, “10% T
fine to coarse sand, trace fines, black 7.5 YR 2/0,
saturated, slight sheen, HC odor |4 —]
¥
1026 20 B
b 6 —
Poorly graded gravel (GP) {slag} fine grained trace [
sand and fines, black 7.5 YR 2/0, saturated, sheen,
HC odor = -
b 2004 25 8
Silty sand, ~25% fines, sand fine to coarse, trace to ]
10% fine gravel, dark grey 7.5 YR 4/0, saturated,
-9 — hard ) l— g
52.5 20 | ss NA7 -
10 Continued Next Page ﬁTO—
PAGE 1 OF 2




BWC GWP 5/8/98

Parametrix, Inc.
BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER B8-8

PROJECT NUMBER 55-2175-06 {238)
Gas Works Pa;k DATE COMPLETED March 31, 1998

PROJECT NAME

continued from previous page

. 9
-— > (=) . @)
£ Cl5% 5 Bz @ = T
S 122|989 [ElE=] ol =
8 105185 & B|gL) 3 | F GEOLOGIC DESCRIPTION g WELL DIAGRAM
o |®0 |0 = IX|a~T] 2 | g W=
T Sle=| g |u 51
@ |©]
SS X" ] T
1 End of boring = 11 ft 11
Backfilled with bentonite chips
o] 12—
13— 3]
14— 14—
—15~~ —15—
16— —16—
—17—1 17
—18— -1 8
19 19—
—20— 20—
—2 1 21—
PAGE 2 OF 2
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Parametrix, Inc.

PROJECT NUMBER

PROJECT NAME

LOCATION

55-2175-06 {238)

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER B-9

Gas Works Park

DATE COMPLETED March 31, 1938

Seattle, Washington

TOTAL DEPTH OF BORING 15.0

COORDINATES

INITIAL WATER LEVEL Y 7.8

STATIC WATER LEVEL X

BWC GWP 5/8/98

DRILLING METHOD Geoprobe
SAMPLING METHOD Continuous LOGGED BY A. Ackerman
GROUND ELEVATION TOP OF CASING ELEVATION
> ; 3
-— Q
Nl - = |
§ 25198 w (2|Eo] 9 o z_
& 105|235 & |& [ 3 = GEQOLOGIC DESCRIPTION T WELL DIAGRAM
(=] oQ O = IXta™ a w =
o Qlw=1 g ¥ ) <
2o wn %
SM LY b Silty sand {SM), “30-40% fines, fine to coarse
grained {80% fine grained), trace fine gravel, moist,
R N dark brown 7.5 YR 4/2, no sheen, slight HC odor o |
13.4 19 SS X
SS X 27 2
b))
. { 4 pu—
SS 4
B SP Poorly graded sand with silty {SP), “10% fines, sand 7
fine grained, dark brown 7.5 YR 3/2, moist, sheen
12.5 25 5
Well graded sand (SW), fine to coarse, "10% fine to ]
coarse gravel, black 7.5 YR 2/0, moist, no sheen
— 6 —
Well graded sand with gravel {(SW) slag, fine to o -
coarse sand (80% medium to coarse), “25% fine to
coarse gravel, moist to saturated (~ 8.5}, st. brown
7.5 YR 5/8 to black 7.5 YR 2/0, HC odor —~ 7 —
¥
16.2 28 8
- 9 -
12 T ]
Continved Next Page ~¥-10]
N PAGE 1 OF 2




Parametrix, Inc.

PROJECT NUMBER

556-2

175-06 {238)

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER B-9

PROJECT NAME Gas Works Park

DATE COMPLETED _ March 31, 1998

continued from previous page

BWC GWP 5/8/98

. Q
—_ > a (@)
L2 I - | 3 ]
§ 125158« 21E-] 2 |2 £
& i195(135| = lEIgE| 5 | T GEOLOGIC DESCRIPTION o WELL DIAGRAM
a (@0 jog] = IXIAT| 2 | & a-
T O < |W =) <
o« w o
<
SW/slag as above, coarse grained, no product, HC
odor, no sheen
SS >_<' i o
AN N J —11—
670 g | ss X“ ) ]
12 GW |V OL GW/slag as above, coarser grained, no product, HC 12
h o odor, no sheen
- 4 e e | _
SS >< O 0 d
e SM {1 Silty sand {SM), "25% fines, fine to coarse
{"70% fine grained), trace fine gravel, hard, dark
- B grey 7.5 YR 4/0, saturated, no sheen, till L ]
SS
14— 14—
49.2 20 | SS X‘ ] ]
r- 4 .15 i
15 End of boring = 15° 15
Backfilled with bentonite chips
16— 16—
17— 17—
—18— 18—
—19— 19—
—20— 20—
—2 1 l—21—
PAGE 2 OF 2




BWC GWP 5/8/98

Parametrix, Inc.

BORING/WELL CONSTRUCTION LOG

PROJECT NUMBER 55-2175-06 (238) BORING/WELL NUMBER B-10
PROJECT NAME Gas Works Park DATE COMPLETED March 31, 1998
LOCATION Seattle, Washington TOTAL DEPTH OF BORING 11.0
COORDINATES INITIAL WATER LEVEL ¥ 55
DRILLING METHOD Geoprobe STATIC WATER LEVEL Y
SAMPLING METHOD Continuous LOGGED BY A. Ackerman
GROUND ELEVATION TOP OF CASING ELEVATION
- | o 2
ra [%2] —_ O | .
E 122183 o Z2|E-1 9|3 z_
& |35]25i & |[¥lgg| 1 F GEOLOGIC DESCRIPTION o= WELL DIAGRAM
o @0 joc) 3 |IXIa~ | 4| & o~
T O W= « W o <
[oss w x
(D =
IO 4" topsoil, well graded sand with silt (SW}, "10%
fines, sand fine to coarse {65% fine grained), trace
L fine gravel, moist 1o saturated at 2.8°, HC odor, no | ]
38.3 21 SS sheen, dark brown 7.5 YR 3/2
- ‘] p—
ss 27
-3 Silty sand (SM), “40% fines, sand fine to coarse, 37
trace fine gravel, dark brown 2.5 YR 4/2, saturated,
L N free product present 4.5' - 5.5°' L. e
L 2000 21 | ss (47 7
] L& -]
ss 5 5
/N iv4 I
ss X' i C
7 SM Silty sand {(SM), ~30% fines, fine to coarse (80% [
fines), trace fine to coarse gravel, saturated, HC
L . odor, dark grey 7.5 YR 4/0, hard, tili - ]
L 2004 ss X 8 — 8
10 Continued Next Page I 10—
PAGE 1 OF 2




BWC GWP 5/8/98

Parametrix, Inc.

PROJECT NUMBER

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER B-10

56-2175-06 {238)

PROJECT NAME Gas Works Park

DATE COMPLETED March 31, 1998

continued from previous page

. &)
— > ) i @)
€ 2253 & lBlz_| o |2 T
a Zi>2 Y lS F= O 19} =
& 95185 T |=l1ye e I GEOLOGIC DESCRIPTION &= WELL DIAGRAM
[a] @O 1 OC = xXla~ . o a~
T O E:J = g w > é
Q
! End of boring = 11 ft 11
Backfilled with bentonite chips
—1 2 12—
—13— 13—
—14— —14—
15— 15—
16— 16—
—17— —17—
w18~ —18—;
19— —19—
20— —20—
—21— —21—
=€ PAGE 2 OF 2




BWC GWP_5/8/98

Parametrix, Inc.

PROJECT NUMBER 55-2175-06 {238)

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER

B-11

PROJECT NAME Gas Works Park

DATE COMPLETED

March 31,1998

LOCATION Seattle, Washington

TOTAL DEPTH OF BORING

11.0

COORDINATES

INITIAL WATER LEVEL ¥ 4.8

DRILLING METHOD Geoprobe

STATIC WATER LEVEL X

SAMPLING METHOD Continuous

LOGGED BY A. Ackerman

GROUND ELEVATION

TOP OF CASING ELEVATION

[}
— > a O
I | e .
Elz218%| a |2l2-] 9 | o z
a }jo 2= T |Elas Q = GEOLOGIC DESCRIPTION o & WELL DIAGRAM
22188 € [K|&2| 2 |2 e
2 |°gla= Z [3jo S5 < o
o &b [
[&]
. 3" top soll, SW with silt (SW}, "10% fines, sand f-c
{80% fine grained), trace fine gravel, dark brown 7.5
|| YR 3/3, trace organics at 2.5", moist, no sheen, | |
123 24 SS reworked till
fo — 1 —
S X —2
Silty with sand (ML}, ~20-40% fine to coarse sand, 3
3 trace fine gravel, slight plasticity, very dark grey 7.5
| i YR 3/0, moist, HC odor, no sheen, trace organics, | .
trace slag -
b e — 4 —
87.0 20 | ss \< 4 -
¥
ss 5 %]
—6 — Soft from 6-6.5°, saturated, no sheen, dark brown -6 —
from 6-6.5', very dark grey 7.5 YR 3/0 from 6.5"
232 25 L ss N4 -
ss >< [ 7]
— 9 — — 9 — B
125 SS N SM Silty sand {SM), ~25% fines, fine to coarse, trace 7
fine gravel, very dark grey 7.5 YR 3/0, _{
10 Continued Next Page 107
PAGE 1 OF 2




Parametrix, Inc.

PROJECT NUMBER

PROJECT NAME

55-2175-06 (238)

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER

Gas Works Park

DATE COMPLETED

March 31, 1998

continued from previous page

BWC GwpP §/8/98

. Q
Els2|85] 2 5z | @ |2 T
8135 |g8| 2 |92 9|2 GEOLOGIC DESCRIPTION B! WELL DIAGRAM
2 188|853 (8|8 |3 | & 8
o & g g
: moist/saturated, hard, till
ss N I
N 11—+
n End of boring = 11 ft
Backfilled with bentonite chips
12 12—
13— -—13—
14— 14—
—15— 15—
16— 16—
—17— —17—]
—18— 18-
—19— 19—
20— 20~
29— —2 1
-{ PAGE 2 OF 2




BWC GWP 6/8/98

Parametrix, Inc.

PROJECT NUMBER _ 55-2175-06 {238)

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER

B-12

PROJECT NAME Gas Works Park

DATE COMPLETED

Aprit 1, 1998

LOCATION Seattle, Washington

TOTAL DEPTH OF BORING 9.0

COORDINATES

INITIAL WATER LEVEL ¥

STATIC WATER LEVEL X,

DRILLING METHOD Geoprobe
SAMPLING METHOD Continuous LOGGED BY A. Ackérman
GROUND ELEVATION TOP OF CASING ELEVATION
> ) 8
€ 2lEs 2 e T n 3 T
Q. g ; u>" o w Zz - - O Q |l
& 951385 & |~ o= s I GEOLOGIC DESCRIPTION & WELL DIAGRAM
0 @O |O0cl 3 |X|3~ a o
T O w= g | o <<
o %) [2d
&)
SS SwW ot layers 4" of SM/ML with
SM sand/SW with silt, all with 5-10% fine gravel, colors
y N _ from brown-grey, black, dry-moist, no odor, no n i
sheen, hard fill, trace wood chips at 2.8’
38.1 24 | ss X' ] S ]
= - ML Silt with sand {ML), “20% fine sand, "5% fine to - -
coarse gravel, color variable
29.6 23 | ss N 4] 4
- 4 4-6" layers with similar materials, but different color, - B
less sand 4.5-5'
S - " — 5 —
SS 5
- - Less silt 5.5-6', moderate plasticity, slight HC odor, - -
no sheen, saturated at 5.5’
315 4 | ss >‘<' y ]
—— 7 — heterogeneous fill layers as above, saturated 7 ~
SS X’ ] -]
27.2 8 | ss [ 8 Tsm 8
Silty sand {SM), “20% fines, sand fine to coarse
1.g {"80% fines) — 9 —
~8% fine to coarse gravel, hard, moist, no odor, no
sheen, tilf
o - End of boring = 9’ N 7
Backfilled with bentonite chips
10— —ilo"‘
PAGE 1 OF 17




BWC GWP 5/8/98

Parametrix, Inc.
BORING/WELL CONSTRUCTION LOG

PROJECT NUMBER 55-2175-06 (238) BORING/WELL NUMBER B-13

DATE COMPLETED _ April 1, 1998

PROJECT NAME _ Gas Works Park

TOTAL DEPTH OF BORING 12.0

LOCATION Seattle, Washington

INITIAL WATER LEVEL ¥

COORDINATES

STATIC WATER LEVEL X

DRILLING METHOD Geoprobe

LOGGED BY A. Ackerman

SAMPLING METHOD Continuous

TOP OF CASING ELEVATION

GROUND ELEVATION

. @
—_— > o) O
[ E o — = |51 17 ]
a ; = u>J o w 5 - - U Q - -
2 1851551 & |HigE I GEOLOGIC DESCRIPTION o = WELL DIAGRAM
o |[B9]oc| = [X|a~| 2 |& a8~
a Q| w < (W o] <
o P &:
SW -~ 4" topsoil, well graded sand {SW), "5-30% sand fine
to coarse, ~5% fine gravel throughout,
L1 B heterogeneous layers {6") of different fiil materials, L B
11.3 24 | SS - trace slag at 2, dry-moist, strong brown-black, no
. odor, no sheen
1 — — 1 —
ss >< 27 2
- - Silt to silty clay, “5-20% fine sand (sand content - -
variable), to moderate plasticity,
brown 7.4 YR 4/8, with heterogeneous brown and
14.4 29 ss KA~ 4 — grey mottling, changing to very dark grey 7.5 YR 2/0 - 4 —
) with mottling at 5.5’, trace fine to coarse gravel
throughout, moist slight HC odor, sheen,
I~ B trace wood chips at 6°, layered fill ~ -
ss >< ] 57
14 | SS X' ] B
ss X‘* 7 7]
- -1 Well graded sand {(SW} fine to coarse trace fine - ~
gravel, saturated HC odor, trace interstitial product,
sheen, fill
32.7 ss N CL [ Clay (CL), moderate plasticity, HC odor, ]
sheen, dry, silty, blue-grey mottled with
9 5 YR 4/4, trace wood chips, fill -9 —
ss NI ] ]
7 i, S
10— Continued Next Page €1
PAGE 1 OF 2




Parametrix, Inc.

PROJECT NUMBER 55-2175-06 (238}

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER B-13

PROJECT NAME Gas Works Park

- DATE COMPLETED _ April 1, 1998

continued from previous page

BWC GwP 5/8/98

(&)
- > 5 o
0| ax— = | N 3
§ (35188 4 212~ 2 | o o
& 1951351 & [BgEl 9 1 % GEOLOGIC DESCRIPTION &2 |  WELL DIAGRAM
o |[@gloc| = Xla™| 2 |2 a-
= Qjw= g W o] <
o B ol
ss >_<' T T
——11 - = n : - 11—
Silty sand, “40% fines, fine, trace medium .
to coarse grained, trace fine gravel, dry, grey 7.5 YR
L | . 5/0, till | |
174 SS X .
12 End of boring = 12" 124
Backfilled with bentonite chips
13— 13—
—14— —14—
15— 15—
—16— —16—
17— L 17
—18—1 F—18~—
19— l—19—
20— —20—
21— 21—
PAGE 2 OQF 2




BWC GWP 5/8/98

Parametrix, Inc.

PROJECT NUMBER 55-2175-06 {238)

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER

B-14

PROJECT NAME _ Gas Works Park

DATE COMPLETED

Aprii 1, 1998

LOCATION Seattle, Washington

TOTAL DEPTH OF BORING

11.0

COORDINATES

INITIAL WATER LEVEL ¥

STATIC WATER LEVEL X

DRILLING METHOD Geoprobe
SAMPLING METHOD Continuous LOGGED BY A. Ackerman
GROUND ELEVATION TOP OF CASING ELEVATION
> ; 8
— Qa .
E Il B =t w | =2 T
Q. ;z ;" o oW SlE—= IS} O ==
g2 195 a5 o |- aEl 5 I GEOLOGIC DESCRIPTION TR WELL DIAGRAM
Q mO |OC = x o = : a W =
T QO jw= < W 2 <
o w o
(]
SP T 5" topsoil, poorly graded sand (SP}, trace "10%
fines, trace coarse sand, trace fine gravel, sand fine
| 1 n grained, brown 7.5 YR 5/2 to brown 7.5 YR L ]
11.6 27 | SS >< 4/6, dry/moist
ss X’ 2] ~ 27
SW, fine to coarse, trace fine gravel, trace wood
chips, black 7.4 YR 2/0, HC odor, very slight sheen — 3
51.4 25 o
Sandy silt, “35% fine to coarse sand, “5% fine 4 —
gravel, non-plasticity, slightly plastic, moist, very
dark grey 7.5 YR 3/0, HC odor, slight sheen
— 5 —
o 6 —_
Well graded sand with silt {SW} “10% fines, sand i 7
fine to coarse, trace fine gravel, saturated, HC odor,
sheen L. 7
87.9 25
— 8 —
Silty clay {CL), grey 7.5 YR N5/0, mottled with grey i
5 YR §/1, moist, , trace wood chips, fill
_9 —
36.2 -

Caontinued Next Page

PAGE 1 OF 2




BWC GWP 5/8/98

Parametrix, Inc.
BORING/WELL CONSTRUCTION LOG

55-2175-06 {238) BORING/WELL NUMBER B-14
DATE COMPLETED _ April 1, 1998

PROJECT NUMBER

PROJECT NAME Gas Works Park

continued from previous page

Q
_ > y ()
E 22|83 2 |5z |2 T_
& 133|235 & (HEZ| © I GEOLOGIC DESCRIPTION o WELL DIAGRAM
2 |®8igs| 2 (B8] 3|3 8~
a & g g
SM l ] Silty sand (SM), “40% fines, sand fine grained, trace
— 5 N course sand and fine gravel, dry, grey 5 YR 5/1, till - .
66.5 58 >< End of boring = T
——11— 11—

12— —12—]

13— —13—

—14— —14—

15— 15—

16— —16—

L 17— —17—

—18— 18—

19— 19—

20— 20—

21— 21—

PAGE 2 OF 2




1011 S.W. Klickitat Way

> BORING LOG Suite #207
B=16 Seattle, Washington 98134
(206) 624-8349

PROJECT NO: 1-3586-420 Gas Works Park Remedial Design/Action CLIENT: Puget Sound Energy

LOCATION: Seattle, Washington; Gas Works Park

DRILLING CO.:

Vironex

START DATE: 05/08/98 TIME: 08:22

BORING 1D: 2 inches

DRILLER: Ray Carden

COMPLETION DATE: 05/08/98 TIME: 08:20

BORING DEPTH: 12.0 feet bgs

RIG TYPE: GeoProbe 5400

WATER LEVEL DURING DRILLING: 8.5 bgs SURFACE ELEV.: feet (MSL) METHOD: ODirect Push
DATE MEASURED: 05/08/98 M. P. ELEVATION: feet (MSL) LOGGED BY: G.Sega
’{6‘ SAMPLE DATA SOIL DESCRIPTION
p x
£ = lwlz &
- o Sl a . S
= Tlololei?] 5
a | W= g w Q I
Wi=jw|oatx|8]al
n - =] @ b2 4 a o —J
“or YNy I0PSOI
L
SMI'| I SILTY SANQ: Light brown; 20% fines; 15% gravel to 2 cm; dry.
0
] CL CLAY WITH SAND: Blue-gray; 25% fine— to medium—grained sand: stiff; medium
op plasticity; dry.
| SPL-..e. SAND WITH GRAVEL: Dark gray (staining); medium-grained; <10% fines: 10%
S 980 O gravel to 1 cm diameter; wood fragments; moist; product present; strong odor.
SMIt T SILTY SAND WITH GRAVEL: Gray to dark gray; 50% fine- to medium-grained
IEE sand; 40% soft clayey fines; 10% gravel to t cm diameter; moist: product in
11 cracks and gaps; odor.
'/\‘}.-' ASH/CHARCOQAL; Black; fine hard powder; dry; slight odor.
of My SILT; Dark gray to black; 60% soft fines; 40% fine- to medium-grained sand;
N wet; sheen on sample; odor present.
GP (T 2] GRAVEL WITH SAND; Dark gray, 80% gravel to t cm diameter; 20% fine- to
107 180rgp [-7-7-.| \ medium-grained sand; wet; sheen; odor. ya
1ILL: Gray; sand with silt and gravel; very hard; dry.
Total depth = 12.0 feet bgs.
15
ﬁEMARKS: & - Sample Interval
DP - Direct Push
REMEDIATION TECHNOLOGIES, INC. - ’
A Thermo Electron Company Page t of 1




101 S.W. Kiickitat Wa
BORING LOG Suite #5607
B—17 Seattle, Washington 98134
(206) 624-9349
PROJEC N: 1386-40 Gas orks Park Remedial Design/Action CLIENT: Puget Sound Energy
LOCATION: Seattle, Washington; Gas Works Park DRILLING CO.:  Vironex
START DATE: 05/08/98 TIME: 08:30 BORING ID: 2 /nches DRILLER: Ray Carden
COMPLETION DATE: 05/08/98 TIME: 10:20 |BORING DEPTH: 16.0 feet bgs __|RIG TYPE: GeoProbe 5400
WATER LEVEL DURING DRILLING: 10.0'bgs |SURFACE ELEV.: feet (MSL) METHOD: Direct Push
DATE MEASURED: 05/08/98 M. P. ELEVATION: feet (MSL) LOGGED BY: G6.Sega
E SAMPLE DATA SOIL DESCRIPTION
2 >
£ . | & = &
ei1>1 5] .1 ©
z r|{a|8lalul 2
gislag|Sleielnl| &
C?‘ [t [ o € a. p -
“Tor » Ny IOPSQIL
\ /L‘\
SMILLI SILTY SAND WITH GRAVEL; Light brown; fine~ to medium-grained sand: 25%
fines; 10% gravel to 2 cm diameter; wet at 2.5 feet bgs.
0
SMy” SILTY SAND WITH GRAVEL; Dark brown; 30% very hard fines (coal/ash); 15%
1o gravel to 2 cm diameter; dry; slight odor.
5 4.0'-6.5" - Local lenses of gray sand with gravel; slight odor.
SP Tl SAND WITH GRAVE! (REWORKED TIil): Gray to dark gray,; medium- to
200 e coarse-grained; 20% stiff fines; 15% gravel to 2 cm diameter: moist; sheen on
samples; odor present.
op
SP}..o..l SAND; Brown; medium-grained; <10% fines; rootlets and organics; loose; dry.
SMY SAND WITH GRAVEL {(REWORKED TILL): As at 6.5 feet bgs; dry.
10~ 240 v :
SPl-.-.-. SAND WITH GRAVEL; Black; medium—grained; 30% gravel to 3 cm diameter; wet:
SMI] T'Tf \ sheen; odor. /]
SMI- SAND WITH GRAVEL (REWORKED TILL): Soft clayey fines; moist to wet; local
sheen; odor.
oF SILTY SAND; Black: fine-grained; 30% stiff fines; dry; slight odor. -
g1 12.0°-13.0" - Decreasing percentage of fines; moist to wet.
20 fsp ..rf| SAND:; Black; fine- to medium-grained; 10% to 15% fines; local gravel; wet;
sheen; odor.
15— SMT I
Total depth = 16.0 feet bgs.
‘F:(EMARKS: 8 ~ Sample Interval

0P - Direct Push

REMEDIATION TECHNOLOGIES, INC.
A Thermo Eiectron Company Page 1 of |




1011 S.W. Klickitat Way
» BORING LOG Suite #207
B-18 Seattle, Washington 98134
(208) 824-9349
PROJECT NO: /-3586-420 Gas Works Park Remedial Design/Action CLIENT. Puget Sound Energy
LOCATION: Seattle, Washington;, Gas Works Park DRILLING CO.: Vironex
START DATE: 05/08/98 TIME: 10:20 BORING ID; 2inches ORILLER: Ray Carden
COMPLETION DATE: 05/08/98 TIME: 10:45 |BORING DEPTH: 16.0 feet bgs RIG TYPE: GeoProbe 5400
WATER LEVEL DURING DRILLING: 8.5' bgs SURFACE ELEV.. feet (MSL) METHOD: Direct Push
DATE MEASURED; 05/08/98 M. P. ELEVATION: feet (MSL) LOGGED BY: G.Sega
’g SAMPLE DATA SOIL DESCRIPTION
£ =
£ RS ®
e|=>I§1 .| o
= Tla|l8lel9 5
wls|s|5l&Elalal &
ClFlo|la|=x|a|3| 5
" oe Ny IoPson
Lo
SP=f*. 1° SAND WITH SILT AND GRAVEL: Ory.
SMi.l 1e
L ]
. .
L]
L] L]
0 .
L ] L
L]
op SP.r--|  SAND WITH GRAVEL, ASH AND CINDERS: Dark brown; medium— to
. coarse—grained; 15% gravel to 3 cm diameter; abundant debris: moist at 6.0
54 . feet bgs; slight odor,
) 20 K
or 7 . 8.0'-10.0" - Becomes wet at 8.5 feet bgs; odor present.
' - - . . :
0 ' SM SAND WITH SILT AND GRAVEL (REWORKED TILL); Gray to dark brown; fine—
40 to medium-grained; 25% medium stiff fines; 10% gravel to 2 cm diameter: wet;
1 slight odor.
1 op 12.0°-14.5" - Gray; wet; slight odor. -
] 20
SM- TILL
15—
| Total depth = 16.0 feet bgs.
EEMARKS: B - Sample Interval

DP - Direct Push

REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page ! of 1




1011 S.MW. Klickitat Wa
BORING LOG Suits #207
B—-19 Seattle, Washington 98134
\ (206) 624-9349
R !,i
PROJECT NO: /-3586-420 Gas Works Park Remedial Design/Action CLIENT: Puget Sound Energy
LOCATION:. Seattle, Washington;, Gas Works Park DRILLING CO.: Vironex
START DATE: 05/08/98 TIME: 11126 BORING ID: 2 inches DRILLER: Ray Carden
COMPLETION DATE. 05/08/98 TIME: 11:50 |{BORING DEPTH; /2.0 feet bgs RIG TYPE: GeoProbe 5400
WATER LEVEL DURING DRILLING: 9.5 bgs SURFACE ELEV.. feet (MSL) METHOD: Direct Push
DATE MEASURED: 05/08/98 M. P. ELEVATION: feet (MSL) LOGGED BY: G.Segs
= SAMPLE DATA SOIL DESCRIPTION
8 =
£ . | & = %
©l>15 . o
= r|o|8|lajv| 3
Tlwirl=z=l3]7]a] 8
WS inl|gleigial &
Ql-la|l@mlx|ja|s| 3
" Tor »N\y IOPSQIL
Ly
SP1*,1° SAND WITH SILT AND GRAVEL: Dry.
SM 1. e
L] * L]
L] * L]
SMIt I alLTY SAND WITH CINDERS AND BRICK: Dark brown; 20% medium stiff fines:
S moist.
1o0p
5_
7.0" = 2—inch thick black wood.
20 11
joe Slate i SAND WITH ST T AND GRAVEL (REWORKED TILL): Gray; fine— to
SMiaf le medium-grained; 25% medium stiff fines; 10% gravel to 2 cm diameter: moist to
* wet.
V . .
SP - SAND WITH GRAVEL: Black; 50% medium- to coarse-grained sand; 50% gravel
10 80 5 te f cm diameter; abundand wood fragments; wet. )
| SAND WITH BRICK AND ASH FRAGMENTS: Dark brown; medium- to
coarse—grained; ioose; wet.
svid L0l Tl
Total depth = 12.0 feet bgs.
15—
ﬁEHARKS: 8 - Sarﬁpllé Inter\vrai“
DP - Direct Push -
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company o Page 1 of 1




PROJECT NO:

BORING LOG
B-20

1011 S.W. Klickitat Way
Suite #207

Seattle, Washington 98134
(206) 824-9349

1—3586-40 Gas Works Park Remedial Design/Action

CLIENT: Puget Sound Energy

LOCATION; Seattle, Washington. Gas Works Park DRILLING CO.. Vironex
START DATE: 05/08/98 TIME: 13:00 |BORING 10: 2inches DRILLER: Ray Carden
COMPLETION DATE: 05/08/98 TIME: 13:20 {BORING DEPTH: 12.0 feet bgs RIG TYPE: GeoProbe 5400
WATER LEVEL DURING DRILLING: 7.0’ bgs SURFACE ELEY.. feet (MSL) METHOD: Oirect Push
DATE MEASURED:; 05/08/98 M. P. ELEVATION: feet (MSL) LOGGED BY: G6.Sega
’g SAMPLE DATA SOIL DESCRIPTION
< = N
£ —
= ol=|E] | 8
= rlalolel9l g
AN
Wil tw|afE|181e} &
~|~lojo{»]|]a D] g
A% =
oF N IOPSOIL
A
opP—i* |® SAND WITH SILT AND GRAVEL: Dry.
SM]a|"ls
. 2.0' - Large rock.
L ] L ]
[ ]
[ ] L]
SMi‘t - SILTY SAND WITH GRAVEL; Bark gray; 15% to 20% stiff fines; moist.
oe SM]" SILTY SAND WITH GRAVEL: Gray to dark gray; 20% medium stiff fines.
5_
v .
SP}: SAND WITH GRAVEL, ASH AND CINDERS; Black; local wood and brick
¥ fragments; wet; slight odor.
1oep
*
10—
sMi] 1] TILL ]
Total depth = 12.0 feet bgs.
15
'F-iEMARKS: B - Sampie ]‘nté'r'val
DP - Direct Push
¥ PID not working.
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page ! of 1




PROJECT NO:

1011 S.W. Klickitat Way

BORING LOG Suite #207
B-21 Seattle, Washington 98134
(206) 624-8349

1~3586-420 Gas Works Park Remedial Design/Action

CLIENT: Puget Sound Energy

LOCATION: Seatlle, Washington, Gas Works Park DRILLING €0.: Vironex
START DATE: 05/08/98 TIME: 13:20 BORING ID: 2 inches DRILLER: Ray Carden
COMPLETION DATE: 05/08/98 TIME: 14:00 |BORING DEPTH: 12.0 feet bgs RIG TYPE: GeoProbe 5400
WATER LEVEL DURING DRILLING: SURFACE ELEV.. feet (MSL) METHOD: Direct Push
DATE MEASURED: M. P. ELEVATION: feet (MSL) LOGGED BY: G6.Sega
g SAMPLE DATA SOIL DESCRIPTIGN
< x N
£ ol ©
~ g Q 3 8
= Tjolol|le|? o
o w [ = w O T
wi|sigG|aicfe|anl &
Sl-lolmale|a|S] O
KL > N\d  Iopsall
Vi
N =1\
SPp GRAVEL WITH SAND: Dark gray; 30% medium~- to coarse-grained sand; dry.
SP ...l SAND WITH GRAVEL: Light tan; medium—-grained; 15% gravel to 2 cm diameter:
S EIN \dry. /
T\ 2LLLY SAND WITH GRAVEL: Dark gray; 30% stiff fines; dry.
o sMI{ ]| \ BRICK EBAGMENTS Ya
5 iy SILTY SAND WITH GRAVEL: Black; fine— to medium—grained sand with ~40%
. medium stiff fines; 10% gravel to 1 cm diameter; abundant cinders.
P01\ 6.0° - Moist; odor present. ya
o) O( SILTY SAND WITH GRAVEL; Dark gray; medium—grained sand with ~40% stiff
X _ *% fines; local clayey lenses; abundant brick fragments; moist to wet; slight odor.
10p .O‘ ; ~'< GRAVEL WITH SAND: Black; 75% gravel to <t cm diameter; 25% medium-grained
SM \sand and fines; loose; wet; slight odor. /—
SILTY SAND WITH GRAVEL: Dark gray; fine—-grained sand with 40% soft fines;
10% gravel <t cm diameter; wet; sheen; odor present.
10— ¥ '
SMi” TILL
Total depth = 12.0 feet bgs.
15+
ﬁF-{EMARKS: 8 - Sample Interval
DP - Direct Push
* PID not working.
REMEDIATION TECHNOLOGIES, INC.
A Thermo Etectron Company Page 1 of 1




BORING LOG
B-22

101t S.W. Klickitat Way
Suite #207

Seattle, Washington 88134
(206) 624-9349

PROJECT N: 1-3586~420 Gas Works Park Remedial Design/Action CLIENT: Puget Sound Energy
LOCATION: Seattle, Washington, Gas Works Park DRILLING CO.: Vironex
START DATE: 05/08/98 TIME: 14:.05 BORING ID: 2 inches DRILLER: Ray Carden
COMPLETION DATE: 05/08/98 TIME: 14.55 |BORING DEPTH: 12.5 feet bgs RIG TYPE: GeoProbe 5400
WATER LEVEL DURING DRILLING: 'bgs SURFACE ELEV.: feet (MSL) METHOD: Direct Push
ODATE MEASURED: M. P. ELEVATION: feet (MSL) LOGGED BY: 6.Sega
’g SAMPLE DATA SOIL DESCRIPTION
2 >
£ &< 5
o|l>(§| .1 ©
= rlag|olele| a
a. w | - x| w &) I
wlslhlisSlejoln -
S l-lalal=xlad|s| o
" oe N TOPSQIL
SPo.me.
SAND WITH GRAVEL: Light brown; fine— to medium-grained; 15% gravel to 2 cm
diameter; loose; dry.
o sMif ] SILTY SAND WITH GRAVEL: Light brown to gray; medium-grained; 25% stiff
SPi.rb\ fines; 15% gravel to 2 cm diameter; dry. /—
5 SAND WITH CINDERS: Dark brown; moist; siight odor.
100
SMI SILTY SAND WITH GRAVEL: Gray to dark gray; 20% medium stiff fines; 10%
{op gravel to 2 cm diameter; moist.
160 }
10— - -
A COAl
SMi} I -
SILTY SAND WITH GRAVEL; Dark gray; 30% stiff fines; 20% gravel tc 3 cm
SP .. diameter; dry to moist.
SMI'] 1L\ SAND: Brack; fine~grained; moist to wet; odor present.
TILL
| Refusal. Total depth = 12.5 feet bgs, |
1ILL; Gray; sand with silt and gravel; very hard; dry.
151 Total depth = 12.0 feet bgs.
I‘REMARKS: 8 - Sample Intervat
DP - Drect Push
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 1 of 1




1011 S.W. Klickitat Wa
BORING LOG Suite #207
B—23 Seattle, Washington 98134
(206) 624-9349
PROJECT NO: 1—3586—420 Gas Noks Park Remedial Design/Action CLIENT: Puget Sound Energy
LOCATION: Seattle, Washington;, Gas Works Park DRILLING CO.: Vironex
START DATE: 05/08/98 TIME: 15.00 BORING ID: 2 inches DRILLER: Ray Carden
COMPLETION DATE: 05/08/98 TIME: 15:45 |BORING DEPTH: /2.0 feet bgs RIG TYPE: GeoProbe 5400
WATER LEVEL DURING DRILLING: 'bgs SURFACE ELEV.: feet (MSL) METHOD: Direct Push
DATE MEASURED: M. P. ELEVATION: feet (MSL) LOGGED BY: G.Sega
:g SAMPLE DATA SOIL DESCRIPTION
& >
£ . &= &
ei1>18] .| o
=l,lzlgl8lelv) a
A EI I -
dixslwlalzi21w] &
’ | md (] [80]) R a. uo] ~
or YN ToPson
4
\ =\
SPi-l-l:]  SAND WITH BRICK FRAGMENTS. CINDERS AND GRAVEL: 40% debris and gravel
L to 3 cm diameter; dry.
‘0 SMyTLY SILTY SAND WITH GRAVEL: Dark gray; 40% medium stiff, slightly clayey fines:
ERE dry to moist; slight odor.
op 4.0'-6.0' - Local wood fragments; moist.
5..
SMITLL SILT: Gray: 25% stiff fines; local gravel to 4 cm diameter; moist to wet.
60
1op T :
SP [ SAND; Black; fine- to medium—grained; local gravel to <i cm diameter: iocal
brick fragments; strong sheen.
8.5'-10.0" — Wet; product present.
10 120 5y
Total depth = 12.0 feet bgs.
15—
REMARKS: 8 - Sample Interval
BP - Bwrect Push
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page ot !




1011 S.W. Klickitat Wa
BORING LOG Suite #2607
B—24 Seattle, Washington 98134
{206) 624-9349
PROJET NO: 1—3586—420 Gas Works Park Remedial Design/Action CLIENT. Puget Sound Energy
LOCATION:. Seattle, Washington, Gas Works Park DRILLING CO.:  Vironex
START DATE: 05/08/98 TIME: 15:50 BORING ID: 2 inches DRILLER: Ray Carden
COMPLETION DATE: 05/08/98 TIME: 16:15 |BORING DEPTH: /2.0 feet bgs RIG TYPE: GeoProbe 5400
WATER LEVEL DURING DRILLING: 'bgs SURFACE ELEV.. feet (MSL) METHOD: Direct Push
DATE MEASURED: M. P. ELEVATION: feet (MSL) LOGGED BY: G.Sega
’g SAMPLE DATA SOIL DESCRIPTION
2 =
£ . @] = &
©| = g | o
ElwlEl1218]e9] g
a alE|3lw o I
Wislwiajx|g8iunl =
O lC|ialalela]ls] 3
L% L] L]
op SSPJ o QAND WITH SILT; Light brown; local gravel; loose; dry.
L] L[]
SPc SAND WITH GRAVEL: Brown; medium- to coarse—grained; gravel lenses with
sizes 2 to 5 cm diameter; abundant brick and wood fragments; dry.
100 1T
SMit, SILTY SAND WITH GRAVEL: Dark brown; medium—-grained; 20% medium stiff
SMI'. \ fines; 15% gravel to 2 cm diameter; wet; sfight odor.
1 0P Sl SILTY SAND WITH GRAVEL: Dark brown; medium- to coarse-grained; 30% stiff
L \fines; 15% gravel to 1.5 cm diameter: abundant brick and cinder fragments; dry. /—
57 | SAND WITH GRAVEL: Dark brown; medium- to coarse—-grained; 30% gravel to <
e cm diameter; abundant cinders; moist to wet; slight odor.
160 < g
sMTTT\ a3 ya
op SM1- SILTY SAND WITH GRAVEL: As at 3.0 feet bgs; dry to moist. ]
SAND WITH GRAVEL: As at 4.0 feet bgs; slight odor.
ik
S TILL
10
Total depth = 12.0 feet bgs. )
15
EEMARKS; 8 - Sample Invterval
0P - Direct Push
REMEDIATION TECHNOLOGIES, INC.
4 Thermo Electron Company Page ! of |




1011 S.W. Klickitat Way
BORING LOG Suite #207
B-25 Seattle, Washington 88134
(208) 624~-9349
P0 : 1—356—420 » as Works Park Remedial Design/Action CLIENT. Puget Sound Energy
LOCATION: Seatlle, Washington, Gas Works Park DRILLING CO.:  Vironex
START DATE: 05/08/98 TIME: 16:20 BORING ID: 2 inches DRILLER: Ray Carden
COMPLETION DATE: 05/08/98 TIME: 17.15 |BORING DEPTH: /6.0 feet bgs RIG TYPE: GeoProbe 5400
WATER LEVEL DURING DRILLING: 7.0°bgs |SURFACE ELEV.: feet (MSL) METHOD: Direct Push
DATE MEASURED: 05/08/98 M. P. ELEVATION: feet (MSL) LOGGED BY: G.Sega
z SAMPLE DATA SOIL DESCRIPTION
2 -
£ . |Gz &
o> § o
o od B ol alw -
=l x| 21~ 1] 8
a a S L 4
W= ST {g8jlul =
C,J‘ — [ss] ke a. o -~
“or N4 I0PSOIL
A Ly
il i SAND WITH SILT AND GRAVEL: Brown; 15% fines; 15% gravel to 2 cm diameter;
SMial [e local wood fragments; dry.
L * L]
L]
L ] L]
80 .
[ ] L]
! .

op

NG RECOVERY

800 gp -] SAND WITH GRAVEL; Bark brown to black; 30% gravel to <i cm diameter: wet:

slight odor.

o]

oe SILTY SAND WITH GRAVEL; Brown to gray; 25% soft fines; 20% gravel to 2 cm
diameter; wet; strong kerosene-like odor (different odor from other borings).

9.0°-10.5" - Clear to light brown product present.

2620

1.0’ ~ Odor seems to lessen below this depth.

{2.0'-13.0" ~ Sheen on soils; strong odor present. -

e
1 S SAND: Gray; medium- to coarse-grained; wet; strong odor.
P800 Gp .‘O'o GRAVEL: Gray; <1 cm diameter; 20% medium- to coarse-grained sand; sheen;
5 ,-O strong odor.

8401 sp L SAND WITH GRAVEL: Gray; medium- to coarse-grained; 40% gravel to 2 cm
diameter; no sheen; odor present.

16.0°~17.0" - Slight odor.

10°

40 I'sm | 0 SILTY SAND WITH GRAVEL; Gray; medium- to coarse—grained; 20% soft clayey
fines; 15% gravel to 2 cm diameter; wet; no odor.

><>< >< >< >< DEPTH

Total depth = 18.0 feet bgs.

Vel

l‘iEMARKS: 8 - Sample Interval
DP - Direct Push

REMEDIATION TECHNOLOGIES, INC.

A Thermo Electron Company Page I of 1



1011 S, Klickitat Way
» BORING LOG Suite #207
B-286 Seattle, Washington 98134
(206) 624-9349
PROJECT NO: [-3586-420 Gas Works Park Remedial Design/Action __ICLIENT. Puget Sound Energy
LOCATION: Seattle, Washington; Gas Works Park DRILLING CO.: Vironex
START DATE: 05/11/98 TIME: 08:00 BORING ID: 2 inches DRILLER: Ray Carden
COMPLETION DATE: 06/11/98 TIME: 08:30 |BORING DEPTH: /2.0 feet bgs RIG TYPE: GeoProbe 5400
WATER LEVEL DURING DRILLING: ‘bgs SURFACE ELEV.: feet (MSL) : METHOD: Direct Push
DATE MEASURED: M. P. ELEVATION: feet (MSL) LOGGED BY: G.Sega
3;-;‘ SAMPLE DATA SOIL DESCRIPTION
& >
c fo >
= |58 3
= r{wl8l&|a !
Elwl=]l =121~ ]acl] 8
wisiGlgleiaelanl g
Ql-lo|lal=|a|5] 3
op N4 TOPSOIL
Vi
\ ==\
SM_ EN SAND WITH SILT AND GRAVEL: Brown; fine— to medium-grained; 20% gravel to
o LAt 4 cm diameter; 15% fines; abundant wood chips; dry.
® . L ]
[ ] ]
/\>V ASH AND CINDERS: Ory.
1op <%
SP-.-.- SAND WITH SILT; Dark gray to brown; medium— to coarse-grained; 15% fines:
5] ML brick fragments; dry. /—
60 SILT: Greenish—gray; locally sandy; local gravel to 2 cm diameter; very stiff;
dry.
SMi” SILTY SAND WITH GRAVEL (TILL)Y; Gray; 20% very stiff fines; 10% gravel to 2
cm diameter; dry.
1 op
10 0 e - . B
SSPM . SAND WITH SILT: Gray; 15% stiff fines; local gravel to 1 cm diameter; wet.
L] ‘ -
*
Total depth = 12.0 feet bgs.
15
F;EMARKS: 8 - Sample Interval

0P - QOirect Push

REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 1 of 1




1011 S.W. Klickitat Wa
BORING LOG Sute #207
B-27 Seattle, Washington 98134
{206) 624-8348
PROJECT NO:  /-3586-420 Gas Works Park Remedial Desian/Action CLIENT: Puge! Sound Energy
LOCATION: Seattle, Washington; Gas Works Park DRILLING CO.: Vironex
START DATE: 05/11/98 TIME: (08:38 BORING ID: 2 inches DRILLER: Ray Carden
COMPLETION DATE: 05/11/98 TIME: 09:.20 |BORING DEPTH: 14.0 feet bgs RIG TYPE:. GeoProbe 5400
WATER LEVEL DURING DRILLING: 4.75'bgs |SURFACE ELEV.: feet (MSL) METHOD: Direct Push
DATE MEASURED: 05/11/98 M. P. ELEVATION. feet (MSL) LOGGED BY: 6. Sega
’-3 SAMPLE DATA SOIL DESCRIPTION
£ >
£ . @ = &
o> 8] .| o
E Tla|8|Le|2 8
a w — x w & T
Glela|S|€|a|alE
Cl-laoladle|ad{s| 3
" oe N4 IOPSOIL
h Ly
] Il T SAND WITH SILT AND GRAVEL; Dark gray to black; medium-grained:; silty
80 | SM1, zones <4 inches thick; slight odor.
SMEL I SILTY SAND; Light brown; fine- to medium—grained; 40% fines: 10% gravel to 2
8001 |1 1. cm diameter; moist; strong odor to light (solvent) smell.
1op
6 ARE 4.75' -~ Becomes wet.
oMt SILTY SAND WITH PEAT: Dark brown; 40% fine~grained sand: soft to medium
PT L] stiff, abundant organics; moist; strong odor.
SMf} I SILTY SAND; As at 2.5 feet bgs; wet; light brown product present: strong
41800 L Ll odor.
] Rlided I SAND WITH SILT AND GRAVEL: Light brown to gray; medium—grained; 15%
op SMla e medium stiff fines; 15% gravel to 2 cm diameter; odor present.
4004 .
to_ . . L]
GP [ o] GRAVEL WITH SAND: Gray; 70% gravel to 2 cm diameter; 30% medium- to
3680/cp_|e J \ coarse-grained sand; wet; odor present. /_
SM . J*l|  SAND WITH SILT AND GRAVEL: As at 7.5 feet bgs; odor present.
op 820 ~
"l 12.5° - Becomes very stiff.
140 SP 77Tl SAND WITH GRAVEL: Gray: fine-grained; 10% gravel to <I cm diameter; dry:
.l slight odor.
Total depth = 14.0 feet bgs.
15

ﬁEMARKS: 8 - Sampie Interva!
DP - Birect Push

REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 1 of |




PROJECT NO:

1011 S.W. Klickitat Way

BORING LOG Suite #207
B-28 Seattle, Washington 98134
(206) 624-9348

1-3586-420 Gas Works Park Remedial Design/Action

CLIENT. Puget Sound Energy

LOCATION: Seattle, Washington;

Gas Works Park DRILLING CO.: Vironex

START DATE:

05/11/98

TIME: 089:40 BORING ID: 2 inches

DRILLER: Ray Carden

COMPLETION DATE: 05/11/98 TIME:

10:30  |BORING DEPTH: 2.0 feet bgs RIG TYPE: Geofrobe 5400

WATER LEVEL DURING DRILLING: 3.0’ bgs SURFACE ELEV.: feet (MSL)

METHOD: ODirect Push

DATE MEASURED: 05/11/98

M. P. ELEVATION: feet (MSL) LOGGED BY: 6. Sega

’TUT SAMPLE DATA SOIL DESCRIPTION
< = N
£ Wz )
o> E ] o
Elulzl2|8l&9| 2
a. o o =) w ) xI
Warastwlalx|[gin) K
O l-|lal@al=x|a|c] S
" or N4 IOPSOIL
SPH--1 SAND WITH GRAVEL: Dark brown to black; medium to coarse-grained; 50%
ale gravel to 3 cm diameter; dry.
N> | CINDERS AND BRICK FRAGMENTS; Dark brown to black.
Y
) ,
60| * ‘<~/>V 3.0’ - Becomes wet.
NS
op ‘<‘/§V 4.0°'-6.0" — Wet; sheen and odor present.
NS
5 oY
A >
N
2980 SM l l l SILTY SAND: Dark brown to black; 50% fines; abundant wood fragments: soft:
gp -] \ sheen and odor present. ya
SM{ SAND WITH SILT AND GRAVEL: Dark brown to black; medium—grained; 30%
fines; 256% gravel to 3 cm diameter; loose; wet; sheen and odor present.
]o° 540 SILTY SAND WITH GRAVEL: Gray to dark gray; fine- to medium-grained; 40%
medium to stiff fines; 10% gravel to 2 cm diameter; moist to wet; slight odor.
8.0'-10.5" - Moist to wet.
1020
10—
1060 gM [ IILL; Clayey sand with gravel; very hard; dry.
Total depth = 12.0 feet bgs.
15
REMARKS: & - Sample Interval

OP - Direct Push

REMEDIATION TECHNOLOGIES, INC.

A Thermo Electron Company Page 1 of 1




1011 S.W. Klickitat Wa
BORING LOG Suits #207
B-29 Seattle, Washington 98134
(206) 624-9349
PROJECT NO. 1-3586-420 Gas Works Park Remedial Design/Action CLIENT: Puget Sound Energy
LOCATION:. Seattle, Washington; Gas Works Park DRILLING CO.: Vironex
START DATE: 05/11/98 TIME: 10:40 BORING ID: 2 /inches ORILLER: Ray Carden
COMPLETION DATE: 05/11/98 TIME: 11:30 BORING DEPTH: 16.0 feet bgs RIG TYPE: GeoProbe 5400
WATER LEVEL DURING DRILLING: ‘bgs SURFACE ELEV.. feet (MSL) METHOD: Direct Push
DATE MEASURED: M. P. ELEVATION: feet (MSL) LOGGED BY: G. Sega
’f) SAMPLE DATA SOIL DESCRIPTION
< = N
(=~ ——
= oiflE 8
T rlalelalul =2
& lwlEIZ(Q| "ol 8
gilisih|glcle|al &
O l-lal@aj=la]s] 3
oF w4 TopsonL
SPl-.:.-.
] -+l SAND WITH GRAVEL: Brown to dark gray; medium- to coarse-grained: 25%
N gravel to 3 cm diameter; 10% fines; dry to moist.
SPY--|  SAND WITH GRAVEL. ASH AND CINOERS: Black; medium—grained; 10% to 15%
50 oo fines; 15% gravel to 2 cm diameter; abundant brick fragments; dry.
1op o ,
5— o
2320 S 6.0" -~ Wet; sheen and odor present.
1op DO '
SSEM:. . * SAND WITH SILT AND GRAVEL: Gray; fine— to medium~grained; 25% medium
10— 60 RN stiff fines; 10% gravel to 2 cm diameter; local 1~ to 2~inch thick interbeds of
o |o medium— to coarse-grained sand; wet; slight odor.
L]
L L ]
1 L]
L] L ]
L ]
op : of fe : -
®
00 GP1 A%l GRAVEL WITH SAND: Gray; gravel to 2 cm diameter; 20% medium- to
SMITL coarse~grained sand; slight odor. /—
_ SAND WITH SILT AND GRAVEL: As at 9.0 feet bgs.
5~ sp ot IILL: Clayey sand with gravel; local 1-inch thick sand interbeds.
Total depth = 16.0 feet bgs.
fL?EMARKS: 8 - Sample Interval
DP - Birect Push
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page l of |




1011 S.W. Klickitat Wa
BORING LOG Suite #2073
B—-30 Seattle, Washington 98134
(206) 624-9349
PROJECT NO: 1-3586-420 Gas Works Park Remedial Design/Action CLIENT: Puget Sound Energy
LOCATION: Seattle, Washington; Gas Works Park DRILLING CO.: Vironex
START DATE: 05/11/98 TIME: 12:45 BORING ID: 2 inches DRILLER: Ray Carden
COMPLETION DATE: 05/11/98 TIME: 13:10 BORING DEPTH: 12.0 feet bgs RIG TYPE: GeoProbe 5400
WATER LEVEL DURING DRILLING: 'bgs SURFACE ELEV.: feet (MSL) METHOD: Direct Push
DATE MEASURED: M. P. ELEVATION: feet (MSL) LOGGED BY: 6. Sega
’{-J SAMPLE DATA SOIL DESCRIPTION
& >
£ . |G o
o> E&| .| o
x z|a|8lalu| 2
ElwlrElix| @1 51a} B
a. a o S w A
Wislw|a|lx|8|wn| =
C;)_‘ — [an] m 2R o- o ~
" lor Y N\Y  TOPSOIL
Vi
\ =1\
z X\ 4
Vi
SP-ll SAND WITH GRAVEL AND CINDERS: Brown to black; fine- to coarse-grained:
40 T 10% gravel to 2 cm diameter; abundant brick fr ts; dr
ML . g cm dia ; i agments; dry. ya
N SILT WITH SAND: Dark brown; 30% fine-grained sand; abundant wood chips;
2.-&, \stiff; dry. /
18P sMITTTI\ st /"
5 2120 ||| || SILTY SAND WITH GRAVEL: Dark brown to gray; fine- to medium—grained: 40%
11 medium stiff fines; 10% gravel to 2 cm diameter; moist; light colored product
: present; odor present,
Sp=1*11°
SM1 . SAND WITH SILT AND GRAVEL: Gray; medium—-grained; 20% fines; 10% grave! to
120 S 2 cm diameter; wet; sheen present; strong odor.
L]
1 ol :
P SP SAND WITH GRAVEL; Gray; medium— to coarse—-grained; 10% to 15% fines: 10%
80 Lt gravel to 2 cm diameter; wet; sheen and odor present.
10— T
SMiT SILTY SAND WITH GRAVEL (TILL): Gray; fine- to medium-grained; 30% very
120 T stiff fines; 10% gravel; moist; slight odor present.
Total depth = 12.0 feet bgs..
15
REMARKS: & - Sample Interval
DP - Direct Push
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page lof t




1011 S.W. Klickitat Way

BORING LOG Suite #207
B-—31 Seattle, Washington 98134
(208) 624-9349

1—356—420 Gas Works Park Remedial Design/Action

PROJECT N CLIENT: Pugef Sound Energy
LOCATION: Seattle, Washington; Gas Works Park DRILLING CO.: Vironex
START DATE: 05/11/98 TIME: 13.15 BORING ID: 2 inches DRILLER: Ray Carden
COMPLETION DATE: 05/11/98 TIME: 13:45 |BORING DEPTH: /6.0 feet bgs RIG TYPE: GeoProbe 5400
WATER LEVEL DURING DRILLING: 'bgs SURFACE ELEV.. feet (MSL) METHOD: Direct Push
DATE MEASURED: M. P. ELEVATION: feet (MSL) LOGGED BY: G. Sega
E SAMPLE DATA SOIL DESCRIPTION
2 >
£ . | & = o
x 213 Sisl 9
ElulE|218)C ol @
wisig|oleialal &
O l-lal@m|x|a]s]| o
A% .
op SP-1-1f SAND WITH GRAVEL: Brown; medium- to coarse—grained: 20% gravel to 5 om
o diameter; 10% fines; dry.
200 SSPM— . * SAND WITH SILT AND GRAVEL; Dark gray to black; fine~ to medium-grained;
J° 10% to 20% fines; 10% gravel to 3 cm diameter; abundant cinders and brick
. fragments; dry.
L ]
[
oP 008 - - -
SAND WITH GRAVEL: Light brown to brown; medium- to coarse-grained; 10%
5] gravel to 2 cm diameter; moist.
SMI SILTY SAND WITH GRAVEL; Gray; fine~ to medium—grained; 25% medium stiff
100 fines; 15% gravel to 2 cm diameter; moist.
1 o0p 8.0' -~ 50% recovery; rock.
100 8.0" - Becomes wet.
10~ Spl- g ) . -
: SAND WITH GRAVYEL; Dark gray; medium-grained; 10% fines; 10% gravelto 2 cm
. diameter; loose; wet; slight odor,
op 40
SP}-l--l SAND WITH GRAVEL: Gray; medium- to coarse—grained; 10% gravel to 1 cm
15— diameter; <10% fines; moist to wet; slight odor.
Total depth = 16.0 feet bgs.
EEMARKS: 8 - Sample Interval
DP - Direct Push
REMEDIATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 1 of !




1011 S.W. Klickitat Way
BORING LOG Suite #207
8—-32 Seattle, Washington 98134
(206) 624-9349
PROECT NO: I-—358420 Gas KWorks Park Remedial Design/Action CLIENT. Puget Sound Energy
LOCATION: Seattle, Washington, Gas Works Park DRILLING CO.: Vironex
START DATE: 05/11/98 TIME: 14:05 BORING 10: 2 inches DRILLER: Ray Carden
COMPLETION DATE. 05/11/98 TIME: 14:50 |BORING DEPTH: /8.0 feet bgs RIG TYPE: GeoProbe 5400
WATER LEVEL DURING DRILLING: 'bgs SURFACE ELEV.: feet (MSL) METHOD: Direct Push
DATE MEASURED: M. P. ELEVATION: feet (MSL) LOGGED BY: 6. Sega
= SAMPLE DATA SOIL DESCRIPTION
2 >
£ . 1G] = ®
©| > g | o
= sl3lalal 3
a w x w [&] I
w | & Siacialau =
g =l 5
r — @ € a > —
A*J =
o? LNy  TOPSOIl
v
\ =\
ML SILT WITH SAND AND GRAVEL; Brown; medium stiff; 25% fine-grained sand; 5%

to 10% gravel to { cm diameter; abundant organics; dry.

60

1 0P PR
SP SAND: Brown to gray; fine— to medium—-grained; <i0% fines; local grave! to 1 cm

diameter; dry to moist.
160

CINDERS: Dry to moist.

140 NS

or

A 9.0’ - Becomes wet; product present.

N
100 <Y,

10°P

SPH.-l-|  SAND WITH GRAVEL; Black; fine~ to medium-grained; 10% gravel to 1.5 cm

80 diameter; <i0% fines; wet; strong sheen and odor.

(2}
- . | .
><>< ><><DEPTH
S N >".'-'.'.:‘
L < < e

oe STk . * SAND WITH SILT AND GRAVEL: Dark gray; medium- to coarse-grained; 15%

SMlel fe gravel to 2 cm diameter; 10% to 15% fines; moist to wet; slight odor.

Total depth = 18.0 feet bgs.

L.
REMARKS: ® - Sample Interval
DP - Direct Push

REMEDIATION TECHNOLOGIES, INC. )
A Thermo Electron Company Page 1 of |




1011 SW. Klickitat Way

BORING LOG Suite #207
B-33 Seattle, Washington 98134
(206) 624-9349

1-3586-420 Gas Works

PROJECT NO:

CLIENT: Puget Sound Energy

Park Remedial Design/Action
LOCATION: Seattle, Washington; Gas Works Park DRILLING CO.: Vironex
START DATE: 05/11/98 TIME: 15:10 BORING ID: 2 inches DRILLER: Ray Carden
COMPLETION DATE: 05/11/98 TIME: 15:30 |BORING DEPTH: 12.0 feet bgs RIG TYPE: GeoProbe 5400
HWATER LEVEL DURING DRILLING: 8.0° bgs SURFACE ELEY.: feet (MSL) METHOD: Oirect Push
DATE MEASURED:. 05/11/98 M. P. ELEVATION: feet (MSL) LOGGED BY: 6. Sega
;-.: SAMPLE DATA SOIL DESCRIPTION
£ >
£ G2 &
2125, 8
Elulzlglsleldl g
a. gl I B Y Q x
E)J > it —J o« 9 & t:
r [ ad o @ 2R a. D —
“Tor ¥ N\d IOPSOIl
A Ly
SP i SAND WITH GRAVEL; Light brown; medium~ to coarse—grained; 10% gravel to 2
ST cm diameter; <10% fines; dry.
SMIL T SILTY SAND WITH GRAVEL: Brown; fine~ to medium—grained; 20% fines: 10%
d - gravel to 2 cm diameter; dry to moist.
A CINDERS; Black; 25% biack medium~ to coarse-grained sand with silt; moist to
0P 100 T\ _wet; slight odor.
SILT WITH SAND AND GRAVEL: Greenish~gray; soft to medium stiff: medidm
5 260 plasticity; 15% fine-grained sand; 10% gravel to 2 cm diameter; moist.
SMIY SILTY SAND WITH CINDERS: Dark gray to black; fine— to medium-grained; 30%
320 1] medium stiff fines; abundant cinders; moist to wet.
NO RECOVERY
e Y T oo e ____ -
o sMI [Tl SILTY SAND WITH CINOERS: Dark gray fo black: fine— to medium-grained; 30%
120 Fgp{- - - \ medium stiff fines; abundant cinders; wet; odor present. :
ST SAND WITH GRAVEL; Gray; medium- to coarse—grained; 20% gravel to 2 cm
Telels diameter; wet; sheen and odor present.
10—
CH // CLAY; Greenish—gray; stiff; high plasticity; dry.
Total depth = 12.0 feet bgs. K
15
REMARKS: 8 - Sample Inlerval

DP - Direct Push

REMEOIATION TECHNOLOGIES, INC.
A Thermo Electron Company

Page I of |




: 101t S.W. Kiickitat Way
» BORING LOG Suite #207
B-34 Seattle, Washington 98134
(206) 624-9349
PROJECT NO: 1-3586-420 Gas Works Park Remedial Design/Action CLIENT. Puget Sound Energy
LOCATION: Seattle, Washington; Gas Works Park DRILLING CO.; Vironex

START DATE: 05/11/98 TIME:

15:.35 BORING ID: 2 inches DRILLER: Ray Carden

COMPLETION DATE: 05/11/98 TIME:

16:10 BORING DEPTH: /0.5 feet bgs

RIG TYPE: GeoProbe 5400

0P - Direct Push

JWATER LEVEL DURING DRILLING: ' bgs SURFACE ELEV.. feet (MSL) METHOD: Direct Push
DATE MEASURED: M. P. ELEVATION: feet (MSL) LOGGED BY: 6. Sega
= SAMPLE DATA SOIL DESCRIPTION
8 -
£ &= &
ofl>|&| |8
= z|a|8laldl 2
Clwle 2 bl Bl R I
WisiG|3|c|lelanl &
Ql-lal®dl=i{als]| o
"o | »N4  Topsor
AN
A Y
Vi
SSEM_ N SAND WITH SILT AND GRAVEL; Light brown; fine~ to medium-grained; 10% to
e 15% fines; 10% gravel to 2 cm diameter: dry.
0 * ®
L 4
L4 L
op SM| SILTY SAND WITH CINDERS: Black: fine— to medium-grained; 30% fines:
abundant cinders; wood and brick fragments; moist.
5 40 ~1—1-
SMIT SILTY SAND WITH GRAVEL: Greenish-gray with black mottling; fine- to
] _J;__\ medium-grained; 40% fines; 15% gravel to 4 cm diameter; siight odor. -
NO RECOVERY
SMITTIT “siiTy sano WITH GRAVEL; Black; fine-grained; 30% soft fines; 10% gravel <|
j ERE cm diameter; wet.
]2 )
280 SMp SILTY SAND WITH GRAVEL: As at 5.0 feet bgs; abundant wood fragments; dry;'
slight odor. '
10 20 :g 8.0° - 3-inch tan sand and gravel layer. //:
— SAND WITH GRAVEL; White to buff: medium- to coarse-grained; 20% gravel to
3 cm diameter; <10% fines; dry. /
SAND WITH GRAVEL (TILL); Gray: medium~ to coarse-grained; 25% gravel to 4
cm diameter; wet. N
Refusal. Total depth = 10.5 feet bgs.
15
ﬁEMARKS; 8 —~ Sampie Interval

REMEDTATION TECHNOLOGIES, INC.
A Thermo Electron Company Page 1 of 1




Construction Completion Report

Gas Works Park
(ThermoRetec 2001)

2000 Borings



43 ThermoRetec

Smari Sovtions. Positive Ovicomes.

WELL INSTALLATION LOG

Monitoring Well CMP—1

1011 S.W. Kiickitat Way
Suite #207

Seattle, Washington 98134
{208) 624-9349
www.thermoretec.com

PROJECT NO. PSEI0-14651-610 Gas Works Park Upland Remediation CLIENT: Puget Sound Energy
LOCATION: Seattle, Washington, Harbor Patrol, center of shoreline parking lot DRILLING CO.: Cascade Drilling
START DATE. 07/13/00 TIME: 14:00 BORE HOLE 1D: 8 inches DRILLER. J. Goble
COMPLETION DATE: 07/13/00 TIME: 16:50 |TOTAL DEPTH: 22.0 feet bgs RIG TYPE: Limited Access CME-75
WATER LEVEL DURING DRILLING: 2.0'bgs TOP OF CASING: 0.25 foot bgs METHOD: Hollow-stem Auger
SURFACE ELEV.. 2141 feet (MSL) MP ELEV.. 2164 feet (MSL) LOGGED BY: B. Howard
fg WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
& >
£ |FLusH-MOUNT— 5 o o] =
MONUMENT . o > 1 &
Z fwitH 21 8 w | E Q ole
%5 |LOCKED CAP al & elalg|d|a
< N Clalo]s]|s
v = L
= 5 \AC/.uo—\ASEHA T /]
a GWH. OO
z 1O, - 14
(o] el
¥, < Y O 0
W = )
W Y < o P Re) 0
>3 by B g
<D I O, " -4
SES oG B R . A°
: 0a - » . O 0
~o : = o .4
5 : 5 >‘O% SANDY GRAVEL (GAS WORKS PARK DEPOSIT) 1o 8 {150
) w o 74 Black; tine to coarse; fine~ to coarse-grained 6
[- Z N sand; trace silt; 10% wood chips; cinders; shells; 6
—i " E OOO< saturated; no sheen; no hydrocarbon odor.
=r. L N 3
={- ® 00 7.5'-9.0" - With 5%-10% wood chips. oM 6 | <! o
=t .5 B 5
=l 0.0 !
10- = SAND (GAS WORKS PARK DEPOSIT); Black; 1 o v | 1e |4
=t fine— to coarse—grained; trace fine to coarse 1
k o E . gravel; trace silt; cinders; 5% wood chips; shells; 1 i
g el o saturated; no sheen; no hydrocarbon odor.
o —_1 <t 4
< Z —_1
w i - 2 12.5'-14.0" - Slight hydrocarbon odor. DM 3|10 |40
55 =t 32 ' !
Yo g w
[GNe] -_—. o~
w —1 <
x” =t 3
15 Ho = 15.0"-16.5" - Slight black film on water 1 oM 6 |35 la35
wo — . °
=5 =i surface during sheen test (10%); strong 9
5 =t hydrocarbon odor. "
& =
=t NR NO RECOVERY: Very soupy; sample fell out of oM e
- sampler. !
20 =[
END CAP ‘,X Total depth = 22.0 feet bgs.
ﬁéMARKS: DM - Dames & Moore Sampler
8 - Sampie Interval
A Thermo Electron Company Page 1 of 1




@ ThermoRetec

Searl Soketiors. Posiive Oicomes.

WELL INSTALLATION LOG
Monitoring Well OBS-1

1011 S.W. Klickitat Way
Suite #207

Seattle, Washington 98134
(206) 624-9349 |
www.thermoretec.com

PROJECT NO: PSEI0-14651-610 Gas Works Park Upland Remediation

CLIENT: Puget Sound Energy

LOCATION: Seattle, Washington; Southeast Shoreline Area, 5' from high-water shoreline

DRILLING CO.. Cascade Drilling

START DATE: 07/13/00 TIME: 08:00 BORE HOLE ID:; 8 inches DRILLER: J. Goble
COMPLETION DATE: 07/13/00 TIME: 09:10 [TOTAL DEPTH; 12,5 feet bgs RIG TYPE: Limited Access CME-75
WATER LEVEL DURING DRILLING: 16.0'bgs [TOP OF CASING: 0.25 foot bgs METHOD: Hollow-stem Auger
SURFACE ELEV.. 18.73 feet (MSL) _|MP ELEV.: 19.06 feet (MSL) LOGGED BY: J. Henley
:5 WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
2 >
£ > < I
~ | FLUSH-MOUNF——— 18 o g E
£ | MONUMENT wl a o3&
a IWITH of I Yis 13w
& |LockeD cap A= c18(S|€]o
8 = v-—' d —lo|la|»x|d
5
- rF—] T GW 09
O, '_o'<
%4 boed O O
= w OIRIPL:
o —— | O o
. 5 p.O.0
X .
12 —%— =1 25 [°6
—t - =g °
S = 5 OOO< SANDY GRAVEL (GAS WORKS PARK DEPQSIT): DN 17160 10
> - EJ e Black; fine to medium gravel; fine~ to 20
° = z OOO< coarse-grained sand; saturated; slight to 26
w L-1=1 = ~ 0 moderate sheen; moderate hydrocarbon odor.
3 = i 00
i - . 69
5 = 00
2 = .
o = O, 59
w — .
2 Er = 0.0 5.0'-6.0° ~ Moderate sheen; moderate 1 on 12 | 60 lisos
z = - (AN hydrocarbon odor. 13
g o - O0 12
: <z —_ .
2% =l 2 00
w P = » O, + -4
I~ = < o
® 3 5 G T ]
o - = .
Fo - o O~Q~Q< SANDY GRAVEL (GAS WORKS PARK DEPQSIT): oM 10 | a5 | 301
=c = J R Black; fine to coarse, very angular; medium— to 9
= : g ]
5 = <>O coarse-grained sand; saturated; heavy sheen; 10
N E, O .69 moderate hydrocarbon odor.
= 00
= O, 54
= 00
E O, - 6
10 = 00 10.0-11.5" - Grades with subrounded to oM 6 | 35 747
b= O, " 59 rounded coarse gravel; heavy sheen; "
— Ke) moderate hydrocarbon odor. it
= 0
=t [O. o(
= 00
- X7 0.0
f M ©. 59
Total depth = 12.5 feet bgs.
END CAP
FiéMARKS: OM - Oames & Moore Sampier
B - Sample Interval
A Thermo Electron Company Page 1of 1




@ ThermoRetec

Smart Solviorn. Pooktie Ovicomes.

WELL INSTALLATION LOG
Monitoring Well OBS-—-2

1011 SW. Klickitat Way

Suite #207

Seattle, Washington 98134
(208) 624-9349
www.thermoretec.com

PROJECT NO: PSEI0-14651-610 Gas Works Park Upland Remediation

CLIENT: Puget Sound Energy

LOCATION: Seattle, Washington, Southeast Shoreline Area, 22’ upland from high—water shor HIRALYINEsED..

Cascade Orilling

START DATE: 07/13/00 TIME: 09.20

BORE HOLE ID: 8inches

DRILLER: J. Goble

COMPLETION DATE. 07/13/00 TIME: 10:25

TOTAL DEPTH: /2.5 feet bgs

RIG TYPE: Limited Access CME-75

WATER LEVEL DURING DRILLING: 2.0'bgs

TOP OF CASING: 0.25 foot bgs

METHOD: Hollow-stem Auger

SURFACE ELEV.

. 19.68 feet (MSL)

MP ELEV.. 19.95 feet (MSL)

LOGGED BY: B. Howard

%‘ WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
& >
£ % L& =
— | FLusH-MOUNT— 1 8 o|Y|E
T J P o
= { MONUMENT 2 B ITielo&
8 |WITH 3 I = w
& {LOCKED cAP 21 = clala|=|a
Fal
T A
- GW|  ;©
- T 00
1] O<
oo Food O O
S w -
BRI Bl
zZ —f— = S - .o
= oot Re)
o = 4 o O< ( oM 17135 | 241
z = % .'O'O Black; fine to medium gravel; predominantly 2
e o w S >.0]  coarse-grained, trace medium-grained sand; 16
w = '% ) wet; moderate sheen; moderate hydrocarbon
= - 5 .00l odor.
8 r. = z 0. 59
T S w .
z b= KO, 69
51 'u—uj = 00 5.0'-6.5' ~ Grades to coarse angular 1 o 7 135|752
z E =i ©. 5 gravel; saturated; heavy sheen; strong 5
5 o - 00 hydrocarbon odor. 6
- T Z bnd .z
Jo — O, _d<
o - aQ .
25 = Z 00
w =t n OIEE
I — < N o
= - S bO.O
@« = = IR
Eg = g -_OOO 7.5'-7.9’ - Grades with trace fine angular oM 18 | 45 702
=S = N 4 cobble. 50/
= = S . _ po
e = SM ; Light gray; very fine-
& = to fine—grained, with silt, trace medium-grained;
- fine to medium gravel; saturated; heavy sheen;
0 strong hydrocarbon odor.
10 1= 10.0°-11.5° - Saturated; slight sheen; oM 361 45| 92
E moderate hydrocarbon odor. 50
f .JVZ;
Total depth = 12.5 feet bgs.
END CAP
liéMARKS: DM - Dames & Moore Sampler
B - Sample Interval
A Thermo Electron Company Page 1of |




1011 S.W. Klickitat Wa
WELL INSTALLATION LOG Suite #203
, . le, '
W ThermoRetec Monitoring Well 0BS-3 e e 674-5370
Suart Soktiors. Posiive Ovicomes. . www.thermoretec.com
PROJECT NO: PSEI0-14651-610 Gas Works Park Upland Remediation CLIENT: Puget Sound Energy
LOCATION: _Seattle, Washington; Southeast Shoreline Area, 65 upland from high-water shor HORALUINBSED.. Cascade Orilling
START DATE: 07/13/00 TIME: 10:40 BORE HOLE ID: 8 inches DRILLER: J Goble
COMPLETION DATE: 07/13/00 TIME: 11:30 |TOTAL DEPTH: 2.5 feet bgs RIG TYPE: Limited Access CME~75
WATER LEVEL DURING DRILLING: 5.0 bgs TOP OF CASING: 0.25 foot bgs METHOD: Hollow—-stem Auger
SURFACE ELEV.: 22.16 feet (MSL) MP ELEV.. 22.51 feet (MSL) LOGGED BY: 8. Howard
7.5 WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
& >
fod >~ o
<= (O] . w =
FLUSH-MOUN F— B RS ©l>1 8
L |mMonuMENT w3 rlnl|8la
g8, [WITH (‘f) z el B -3 g
3 LOCKED CAP 5|5 Fl 8@l
- = i SM SILTY SAND: Light brown; fine~ to
F «—’ medium-grained; moist; strong odor.
ZH: w
S R S
. 3]
gl | ed
= = I
a = o DM 50/| 0
& = e 2.5"
3 = 5
w = z
= = &
o =
o =
5 -
3 =
« - v R
5~ =z ¥
Y 9 = SMI|.|'l| GRAVELLY SILTY SAND; Light gray to brown; N 3 Rl
§ iy = 41 very fine— to coarse~grained; with silt; fine to
, YZ =1 medium gravel; saturated; heavy sheen; strong
Sw - 2 hydrocarbon odor.
80 = <
w - )
I —
29 = S
x = =
Eg = g 7.5'-8.0" - Grades with trace cobbles, oM 50 | 45| >
zZo = S 1000
= =
= SP[-.7
10— = SAND WITH GRAVEL: Gray; very fine~ to oM 65 | >
=t medium-grained; ~5% gravel; saturated; heavy 1000
=1 sheen; strong hydrocarbon odor.
Y =}
AV SR
Total depth = 12.5 feet bgs.
END CaP
FiéMARKS; 0'-5" - No recovery, encountered rock; lithologic description from
0'-5' bgs taken from B-27.
DM - Dames & Moore Sampler
® - Sample Interval
A Thermo Electron Company ) Page | of |




. ) Well # A-1
Boring/Well Installation Log o, .. ,

"Outcomes

Project: Gas Works Park Monument: Sparge Well Stick Up: 6"

Project #: PSE10-15107-250 Northing: 238922.71 Easting:1270727.36 Ground Elevation: 20.5'
Location: Sparge Well Area Rig Type: CME 850 Track MP Elevation:21*

Client:Puget Sound Energy Method: HSA Total Depth: 20

Start Date & Time: 11/3/00 0900 Casing ID:4 1/4" Filter Pack:8X12 Silica Sand
Finish Date & Time:11/3/00 1200 Boring 1D: 8" Seal:3/8" Bentonite Chips
Contractor: Cascade Drilling Bit Type: Grout:Cement/Bentonite Slurry
Driller: Michael Logged By: Aaron Waggoner Screen: 2" PVC w/ 0.010" Slots

Remarks & Datum Used:

Sample
Type gepth Slows % Rec. l1:"int1e & Elevation
(ff)" 9 inch ate Graphic Depth (ft.) Soil and Rock Description (ft) Comments
' 12 ]
$S-112- | 13-16- [ 11 selels SP: (12 - 13.5) Coarse SAND w/ some Gravel; [
1 13.5 14 olelelt black, stiff, saturated w/ oily water. 1
el 8 ,
Teteld Rock in shoe
‘._.:'__ 13
et | ;
14
$S-4 14- || 3-7-17 | 39 Telels SP: (14 - 15) Same as above.
2 {15, el
] - 6
I.C.C. 15 ~
ML: (15 - 15.5) SILT w/ some Sand; dark grey,
wet, stiff, HC odor, sheen on surface of grains.
SS-| 15.5/ 8-15-27 || 56 | - [ BLANK (15.5- 16) Sluff and heave. " 5 |setwell @
3 17 1 1 16.5". Sand
heave @
e 16 - + 156.5'
SP: (16 - 17) SAND w/ some Silt, trace Gravel;
sleleld grey, moist, medium dense, HC odor, fine to
N coarse subrounded sand, fine subrounded
11 gravel. 4
Sample Type GP = Geoprobe Groundwater
SS = Split Spoon GS = Grab Sample Time (hours
C = Core Sample Date after completion) Depth (ft.)
ThermoRetec ' 11/3/00 0920 75-8
1011 SW Kiickitat Way, Suite 207
Seattle, WA 98434-1182 11113100 1128 34

Phone: (206) 624-9349, Fax: (206) 624-2839




Well # A-1

hermoRetec Boring/Well Installation Log g, 2 of 2
Smart Solutions. Positive Outcomes
Sample
Type Depth Blows % Rec. Time & Elevation
R P D . . Lol
() 6 nch *® Graphic Depth (ft) Soil and Rock Description (ft.) Comments
..'.l. 17
SS-i17- [ 19-21- |l 61 BLANK: (17 - 17.7) Sluff.
4 18.5 29
H- 3
Setelg SP: (17.7 - 18.5) Gravelly SAND w/ some to
aleledl 18 trace Silt; grey, moist, dense, HC odor, fine to
Selels coarse sand, fine gravel.
I'l.l‘ 2
SS-| 18.5 14-16- {72 BLANK: (18.5 - 19) Sluff.
5 20 |24
—— 19
0= GRAVEL AND SAND: (19 - 19.6) Gravelly
%gf 1 SAND w/ some Silt; grey, moist, dense, HC
= 4 odor, fine to coarse sand, fine gravel, 1 coarse
il B S : TE
b gravel broken by split spoon.
ML: (19.6 - 20) Sandy SILT; grey, moist,
20 dense, HC odor, fine to medium sand.
BOH 20'
i - 0
H- 21
T T -1
22
Sample Type GP = Geoprobe
SS = Split Spoon GS = Grab Sample ?.ir::?:ovxzter
C = Core Sample Date after completion) Depth (ft.)
ThermoRetec 11/3/100 0920 75-8
1011 SW Kilickitat Way, Suite 207
Seattle, WA§a134-1:gz ute 11/13/00 1128 3.4

Phone: (206) 624-9349, Fax: (206) 624-2839




'? ThérdeetéC Boring/Well Installation Log

Well# A-6

Location: Sparge Well Area

Rig Type: CME 55 Limited Access

ARINT RN Sheet 1 of 1
Smart Solutions. Positive Outcomes
Project: Gas Works Park Monument: Sparge Well Stick Up: 6"
Project #: PSE10-15107-250 Northing: 238979.99 Easting:1270745.21 Ground Efevation: 22.25'
MP Elevation:22.75’

Client:Puget Sound Energy

Method: HSA

Total Depth: 16.5'

Start Date & Time:11/6/00 1540

Casing ID:4 1/4"

Filter Pack:8X12 Silica Sand

Finish Date & Time:11/6/00 1630

Boring ID: 8"

Seal:3/8" Bentonite Chips

Contractor: Cascade Drilling

Bit Type:

Grout:Cement/Bentonite Slurry

Driller: James Goble

Logged By: Aaron Waggoner

Screen: 2" PVC w/ 0.010" Slots

Remarks & Datum Used:

Sample
Type gepth Elows % Rec. Bir?e& Elevation
o & neh ™ Graphic Depth (ft) Soil and Rock Description (ft.) Comments
: 13
SS-[ 13- |1 50/0.0' |0 BLANK: (13 - 14.5) No Recovery
1 14.5 L g
- 14 -
H- 8
15
S$S8-|| 15- || 47-61- | 66 Tererd SP: (15 - 15.5) Gravelly SAND w/ trace Silt;
2 16.8 77 SOy grey to dark grey, wet, dense, fine to coarse M- 7
Teleld sand, fine to coarse gravel, slight contaminant \\
odor. T !
SM: (15.5 - 16.5) Silty SAND w/ trace grave!; T
grey, damp, very dense, fine to medium
- 18| subrounded sand, fine subrounded gravel, 1
slight contaninant odor. L 6
BOH 16.5'
17
Sample Type GP = Geoprobe Groundwater
SS = Split Spoon GS = Grab Sample Time (hours
C = Core Sample Date after completion) Depth (ft.)
ThermoRetec 11/13/00 1136 3.11
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: {206) 624-9349. Fax: (206) 624-2839




nermo

Smart Soltions. Positive Outcomes

eteé Boring/Well Installation Log

Well # A-11
Sheet 1 of 2

Project: Gas Works Park

Monument: Sparge Well

Stick Up: 6"

Project #: PSE10-15107-250

Northing: 239037.27 Easting:1270763.07

Ground Elevation: 23.1°

Location: Sparge Well Area

Rig Type: CME 850 Track Rig

MP Elevation:23.6'

Client:Puget Sound Energy Method: HSA Total Depth: 20*

Start Date & Time:11/3/00 1240 Casing ID:4 114" Filter Pack:8X12 Silica Sand
Finish Date & Time:11/3/00 1415 Boring ID: 8" Seal:3/8" Bentonite Chips
Contractor: Cascade Drilling Bit Type: Grout:Cement/Bentonite Slurry

Driller: Michael

Logged By: Aaron Waggoner

Screen: 2" PVC w/ 0.010" Slots

Remarks & Datum Used:

Bhanas 1300 L4 0240 Cav. 13002 243 aban

Sample
Type gepth glows % Rec. lgint'le& Elevation
(ff,"ge & inch *® Graphic Depth (ft) Soil and Rock Description (ft.) Comments
12
SS-[12-]5-18-19 56 BLANK: (12 - 12.5) SIuff. L 14
1 13. 1
ened] SP: (12.5 - 13.5) SAND w/ some Gravel; black,
slelel moist to wet, medium dense, HC odor, fine to
Seleld coarse (mostly coarse) subrounded sand, fine [T
eI 13) gravel. L 10
H- 14
H- 9
15
SS-| 15- || 16-32- {78 BLANK: (15 - 15.3) Sluff. H- 8
2 16.5] 29 T
K< GRAVEL AND SAND: (15.3 - 16.5) Gravelly T
8_’ q7 SAND w/ trace Silt; black, moist to wet, HC |
A ‘-"Cc- odor,
O34 )
(O-"¢- 16
SFA + 7
2
224)
Sample Type GP = Geoprobe Groundwater
SS = Split Spoon GS = Grab Sample Time (hours
C = Core Sample Date after completion) Depth (ft.)
ThermoRetec 11/13/00 1144 6.29
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162




Well # A-11

Phone: (206) 624-8149 Faw* (20R) R24.2R39

¥ ThermoRetec Boring/Well Installation LOg sheet 20f 2
Smart Solutions. Positive Outcomes
Sample
Type Depth Blows % Rec. Time & Elevation
Range Per Date . R -
(ft)  6lnch Graphic Depth (ft.) Soil and Rock Description (ft.) Comments
BLANK: (16.5 - 17.5) Sluff. T
SS-|17- | 5-7-20 | 67 T |-
3 18.5
554] GRAVEL AND SAND: (17.5 - 18.5) Same as
0=+ above.
SFA
O~ 18
< - 5
S5l
224
S$S-/118.5 22-15- | 55 BLANK: (18.5 - 19.1) Sluff.
4 20 {15
+ 19 4
il GRAVEL AND SAND: (19.1 - 19.7) Same as
ST above.
8—' 4
22
T SM: (19.7 - 20) Silty SAND w/ trace Gravel:
20 dark grey, moist to wet, medium dense, slight
HC odor, fine to medium subrounded sand, 't 3 |BOH 20
\ﬁe gravel.
T 21
H- 2
22
Sample Type GP = Geoprobe Groundwater
SS = Split Spoon GS = Grab Sample Time (hours
C = Core Sample Date after completion) Depth (ft.)
ThermoRetec 11/13/00 1144 6.29
1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162




1 hermoR tec Boring/Well Installation Log ::z:: 1A;122

Smart Solutions.” Positive Outcomes

Project: Gas Works Park Monument: Sparge Well Stick Up: 6"

Project #: PSE10-15107-250 Northing: 239048.73 Easting: 1270766.64 Ground Elevation: 25.25'
Location: Sparge Well Area Rig Type: CME 850 Track Rig MP Elevation:25.75'
Client:Puget Sound Energy Method: HSA Total Depth: 25.5'

Start Date & Time:11/3/00 1430 Casing ID:4 1/4" Filter Pack:8X12 Silica Sand
Finish Date & Time:11/3/00 1620 Boring ID: 8" Seal:3/8" Bentonite Chips
Contractor: Cascade Drilling Bit Type: Grout:Cement/Bentonite Slurry
Drilfer: Michael Logged By: Aaron Waggoner Screen: 2" PVC w/ 0.010" Slots

Remarks & Datum Used:

Sample
Type gepth Elows % Rec. Eint!e& ) Elevation
f &inch ™ Graphic Depth (ft) Soil and Rock Description (ft.) Comments
18 1
SS-|[18-[10-11- |40 BLANK: (18 - 18.6) SIuff. [
1 [19.5 20 1 L
seield] SP: (18.6 - 19.5) SAND w/ some Gravel; black, || Bentonite
lele] wet, medium dense, HC odor, fine to coarse chips at top.
«.eutt 19] subrounded to rounded sand, fine subrounded |1 Probably
o gravel. from
. -+ 6 | Geoprobe.
1+ 20
i +— 5
21 T
SS-f 21- || 8-12-15] 56 BLANK: (21 - 21.8) Siuff.
2 22.8 1 + 4
Tetels 22 SP: (21.8 - 22.5) Same as above.
o - 3
ce an 0 a7 aeliva —— 4 CALHL. s e . rtr
Sample Typg GP = Geoprobe Groundwater
SS = Split Spoon GS = Grab Sample Time (hours
C = Core Sample Date after completion) Depth (ft.)
Tho— 11/13/00 1145 12.39
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134.1162

Phone: (206) 624.8349. Fax: (206) 624.2839



- . Well # A-12
Boring/Well Installation Log syt 5o

Sample
Type Depth Biows % Rec. Time & Elevation
Range Per Date . - . g
(ft)  6inch Graphic Depth (ft.) Soil and Rock Description (ft.) Comments
SS-[122.5/ 91715 73 1 BLANK: (22.5 -22.9) Siuff. L
3 24
couft 23( SP:(22.9-24) SAND w/ some Gravel: black, |}
olele] moist to wet, medium dense, HC odor, slight X\é?” set@
Teletd] sheen, fine to coarse subrounded to rounded [+ 2
eete]] sand, fine subrounded gravel.
-.'.I' 24
SS-[24-11215- |10 BLANK: (24 - 25.5) No Recovery.
4 25.5/ 19 + 01
H 25
H 0
Sample Type GP = Geoprobe Groundwater
SS = Spilit Spoon GS = Grab Sample Time (hours
C = Core Sample Date after completion) Depth (ft.)
ThermoRetec 11/13/00 1145 12.39
1011 SW Klickitat Way, Suite 207
Seattie, WA 98134-1162

IBhanas 1902\ 24 0240 Tav. 1308\ 94 2028



ermo Retec

Boring/Well Installation Log

Well# C-4

Location: Sparge Well Area

Sheet 1 of 1
Smart Solut/ons Positive Outcomes
Project: Gas Works Park Monument: Sparge Well Stick Up: 6"
Project #: PSE10-15107-250 Northing: 238987.02 Easting:1270721.74 Ground Elevation: 23.25'
Rig Type: CME 55 Limited Access MP Elevation:23.75'

Client:Puget Sound Energy Method: HSA Total Depth: 14.5'

Start Date & Time: 11/9/00 1140 Casing ID:4 1/4" Filter Pack: 8X12 Silica Sand
Finish Date & Time:11/9/00 1250 Boring ID: 8" Seal:3/8" Bentonite Chips
Contractor: Cascade Drilling Bit Type: Grout:Cement/Bentonite Slurry

Driller: James Goble

Logged By: Aaron Waggoner

Screen: 2" PVC w/ 0.010" Slots

Remarks & Datum Used: Well broke off @ 3'.

Sample
Type Depth Blows % Rec. Time & Elevation
Range Per Date . R s ar
() 6lnch Graphic Depth (ft.) Soil and Rock Description (ft.) Comments
° I
7 - 14
10
SS-| 10- || 28-50- |72 SP: (10 - 11.5) SAND w/ trace Silt, trace L 43
1 11580 Gravel; gey, damp to moist, dense, fine to
medium subrounded sand, fine subrounded
gravel, slight contaminate odor.
11
12
- 12 o
4 11
+ 13
1 - 10
] Hard drilling
T 1 @ 13.5
- 14 4
+ 9
] BOH 14.5'
15 1
Sample Type TGP = Geoprobe Groundwater
S8 = Split Spoon GS = Grab Sample Time (hours
C =Core Sample Date after completion) Depth (ft.)
ThermoRetec 11/13/00 1052 3.87
1011 SW Kilickitat Way, Sulte 207
Seattle, WA 98134-1162
Phone: (206) 624-9349, Fax: (206) 624-2839




Boring/Well Installation Log

Weli# C-5

Project #: PSE10-15107-250

LREAST AR RASS . Sheet 1 of 1
Smart Solutions. Positive Outcomes
Project: Gas Works Park Monument: Sparge Well Stick Up: 6"
Northing: 239006.04 Easting: 1270727.94 Ground Elevation: 23.5'

Location: Sparge Well Area

Rig Type: CME 55 Limited Access

MP Elevation:24*

Client:Puget Sound Energy

Method: HSA

Total Depth: 15.5'

Start Date & Time:11/6/00 1120

Casing ID:4 1/4"

Filter Pack:8X12 Silica Sand

Finish Date & Time:11/6/00 1235

Boring ID: 8"

Seal:3/8" Bentonite Chips

Contractor: Cascade Drilling

Bit Type:

Grout:Cement/Bentonite Slurry

Driller: James Goble

Logged By: Aaron Waggoner

Screen: 2" PVC w/ 0.010" Slots

Remarks & Datum Used:

Sample
Type Depth Blows % Rec. Time & Elevation
Range Per Date . R .
{ft)  6inch Graphic Depth (ft.) Soil and Rock Description (ft.) Comments
14 .
S$S-| 14- | 67-60- || 100 SM: (14 - 15) Silty SAND; gey, damp, dense, [
1 15.5/ 82 < fine to very fine subrounded to subangular +
sand, very slight contaminate odor, no obvious
T staining. T 9
15 :
SM: (15 - 15.5) SAND w/ some Silt, trace Clay,
and trace Gravel; grey, damp, dense to very +
dense, fine to medium subrounded to
T N sutangutar-sand; stight toroodor; 8 BOH 15.5'
+- 16
H- 7
17
Sample Type GP = Geoprobe Groundwater
SS = Split Spoon GS = Grab Sample Time (hours
C = Core Sample Date after completion) Depth (ft)
ThermoRetec 11/13/00 1050 4.57
1011 SW Kilickitat Way, Suite 207
Seattle, WA 98134-1162

Phonet (20R) R24.014Q Eav: {7NR) R74.9830




lutions. Positive Outcomes

ThermoRetec Boring/Well Installation Log

Well# D4
Sheet 1 of 1

Project: Gas Works Park

Monument: Sparge Well

Stick Up: 6"

Project #: PSE10-15107-250

Northing: 239001.13 Easting:1270708.64

Ground Elevation: 2

3.5

Location: Sparge Well Area

Rig Type: CME 55 Limited Access

MP Elevation:24

Client:Puget Sound Energy Method: HSA Total Depth: 17

Start Date & Time: 11/6/00 1330 Casing ID:4 1/4" Filter Pack: 8X12 Silica Sand
Finish Date & Time:11/6/00 1505 Boring I1D: 8" Seal:3/8" Bentonite Chips
Contractor: Cascade Drilling Bit Type: Grout:Cement/Bentonite Slurry

Driller: James Goble

Logged By: Aaron Waggoner

Screen: 2" PVC w/ 0.010" Slots

Remarks & Datum Used:

Phone: (206) 624.9349. Fax: {208) 624-2R39

Sample
Type Depth Blows % Rec. Time & Elevation
Range Per Date . R . s
(ft)  6linch Graphic Depth (ft.) Soil and Rock Description (ft.) Comments
13 i
SS-[13-45-75- |66 a GP: (13 - 13.2) Sandy GRAVEL; grey, wet, [
1 14.5) 62 @ | slight odor, loose, fine to coarse gravel.
= e 1 GP: (13.2 - 14) Sandy GRAVEL w/ trace Silt: H 10
2 grey, moist, very dense, fine gravel, fine to
& | medium sand, slight odor.
e 14
JI_':.'-.‘{, SILTY SAND: (14 - 14.5) Silty SAND to SAND:
i i 8 grey to dark grey, moist to wet, dense, fine to
1T .l.'T .
ufhl coarse subrounded sand, slight odor. 9
SS-)14.5 19-84- | 100 N SP: (14.5 - 15.5) coarse SAND; grey, moist to
2 1116 §77 tened] wet , medium dense, fine to coarse
SOOI 15 subrounded sand. slight odor.
oy . 8
SP: (15.5 - 16) Gravelly SAND w/ trace Silt;
elele grey, moist to wet, very dense, fine
1Tl subrounded to rounded gravel, fine to coarse
ss-1 16- 100 =] 16)\ subrounded sand.
3 |17 el SP: (16 - 16.5) SAND W/ trace Silt; grey, wet,
dense, fine to coarse subrounded sand, slight i
T odor. 7
ol
T SILTY SAND: (16.5 - 17) Silty, Gravelly SAND;
A ! 17|-9rey, maist to wet, very dense, fine to coarse
subrounded sand, fine subrounded to rounded BOH 17’
gravel, slight odor. '
6
Sample Type GP = Geoprobe Groundwater
SS = Split Spoon GS = Grab Sample Time (hours
C =Core Sample Date after completion) Depth (ft)
ThermoRetec 11/13/00 1044 4.64
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162




Smart Solutions. Positive Outcomes

Well# E-3

ThermoRetec Boring/Well Installation Log .., 1. ,

Project:-Gas Works Park Monument: Sparge Well Stick Up: 6"
Project #: PSE10-15107-250 Northing: 239002.12 Easting:1270690.87 Ground Elevation: 23.6
Location: Sparge Well Area Rig Type: CME 55 Limited Access MP Elevation:24.1°
Client:Puget Sound Energy Method: HSA Total Depth: 13.5
Start Date & Time:11/11/00 1300 Casing ID:4 1/4" Filter Pack:8X12 Silica Sand
Finish Date & Time:11/11/00 1445 Boring 1D: 8" Seal: 3/8" Bentonite Chips
Contractor: Cascade Drilling Bit Type: Grout:Cement/Bentonite Slurry
Driller: James Goble Logged By: Aaron Waggoner Screen: 2" PVC w/ 0.010" Slots
Remarks & Datum Used:
Sample

Type Depth Blows % Rec. Time & Elevation

Range Per Date . . N

() 6Ginch Graphic Depth (ft.) Soil and Rock Description (ft.) Comments

[ L. 18 [PID (ppm)
- 6

$85-16.5-) 32-62- |75 SM: (6.5 - 6.7) Silty SAND w/ trace Gravel and H- 17 |>800

1/4" thick Clay lense @ 6.7"; black, moist,
dense, strong HC odor, slight sheen, fine
T 7 |\ gravel, fine to medium sand.

T SM: (6.7 - 8) Silty SAND w/ some Gravel, trace
Clay; grey, damp, dense, very strong HC odor,
fine to coarse subrounded gravel, fine sand. L 416

SS-| 8- | 60-80- {80

8
SM: (8 - 9.5) Siity SAND w/ trace Gravel, trace >3300

n
t

Dbennnc 1900\ £94 Q240 Caw. {90L) 274 10260

2 9.5 | 100 + Clay; grey, damp, very dense to dense, very
strong odor, fine sand, fine to coarse I
T subrounded gravel.
=+ 15
H 9
| 14
+ 10
Sample Type GP = Geoprobe Groundwater
SS = Split Spoon GS = Grab Sample Time (hours
C = Core Sample Date after completion) Depth (ft.)
ThermoRetec 11/14/00 1326 7.56
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162




"&W ThermoRetec Boring/Well Installation Log s 4w ,

Smiart Solutions. Positive Outcomes

Sample
Type Depth Blows % Rec. Time & Elevation
R P Dat . . ..
(na.';‘ge 6 Inch ¢ Graphic Depth (ft) Soil and Rock Description (ft.) Comments
T
PID (ppm)
SS- 10.4 100/1" | 100 1 SM: (10.5 - 12) Silty SAND w/ trace Clay, trace K- 13 | >500
3 12 + Gravel; grey, damp to moist, very dense to
dense, very strong odor, fine sand, fine to
1T 11| coarese subrounded gravel. ! Rock in shoe.
H- 12
”"” 12
S$S-| 12- | 100/6" {100 SM: (12 - 12.5) Same as above. 1 >1500
4 12.5 1
+ 11
" 13
SS-[ 13- || 100/6" | 40 SM: (13 - 13.5) Same as above. Big rock in 1 153
5 13.5 + shoe.
L 40 |{BOH13.5'
H 14
Sample Type GP = Geoprobe
SS = Spilit Spoon GS = Grab Sample (ini'rc;un:water
C = Core Sample Date aftor complotion) Depth (ft.)
ThermoRetec 11/14/00 1326 7.56
1011 SW Kilickitat Way, Suite 207
Seattle, WA 98134-1162
Phana: 1708\ K74 Q40 Fav- I7D8\ K74.7R2Q




" Smart Solutions. Positive Outcomes

b ThermoRetec  Boring/Well Installation Log

Well # F-2
Sheet 1 of 2

| Project: Gas Works Park

Monument: Sparge Well

Stick Up: 6"

Project #: PSE10-15107-250

Northing: 238983.90 Easting: 1270666.61

Ground Elevation:

24.1°

Location: Sparge Well Area

Rig Type: CME 55 Limited Access

MP Elevation:24.6’

Client:Puget Sound Energy Method: HSA Total Depth: 12,5

Start Date & Time: 11/10/00 1345 Casing ID:4 1/4" Filter Pack:8X12 Silica Sand
Finish Date & Time:11/11/00 0830 Boring iD: 8" Seal:3/8" Bentonite Chips
Contractor: Cascade Drilling Bit Type: Grout:Cement/Bentonite Slurry

Driller: James Goble

Logged By: Aaron Waggoner

Screen: 2" PVC w/ 0.010" Slots

Remarks & Datum Used:

Phone: (206) 624-9349. Fax: (206) 624-2839

Sample
Type Depth Elows % Rec. gime & . Elevation
X?ge & Inch ¢ Graphic Depth (ft.) Soil and Rock Description (ft.) Comments
SS-| 6.5- 70/4" 1138 57;< GRAVEL AND SAND: (6.5 - 6.8) Rock in shoe. H 17 | PID (ppm)
1 8 =1 Qdor and visible contamination.
H- 7
$S-|7.5-| 50/13" |67 [ TH SM: (7.5 - 7.7) Silty SAND; mottied black and H- 16
12 9 1 grey, damp.
H 8
SS-|18.5-| 50/2" | 100 [Th SM: (8.5 - 8.7) Silty SAND W/ some Gravel;  H- 15 |576
3 10 1 dark grey, wet, dense, high dilatency, fine to
coarse subangular to subrounded sand, fine to
T 9 || coarse gravel, staining odor and visible
| contamination.
S$S8-j 9.5- 50/0" 0 H 14
4 11
o] 10
S$S-|j10- 40 33 ST GRAVEL AND SAND: (10 - 10.5) Silty SAND >1500
5 11.5 o-"14 w/ some Gravel; dark grey, mottled to black,
K04 moist to wet, dense, fien to coarse subangular
0>~
T to subrounded sand, fine gravel. OVC. L 43
T 11
Sample Type GP = Geoprobe Groundwater
S8 = Split Spoon GS = Grab Sample Time (hours
C = Core Sample Date after completion) Depth (ft.)
ThermoRetec 11/13/00 1015 5.23
1011 SW Kiickitat Way, Sulte 207
Seattle, WA 98134-1162




ThermoReteC Boring/Well Installation Log gxe:et# 2F02f 2

Smart Solutions. Positive Outcomes

Sample
Type Depth Blows % Rec. Time & Elevation
R P Dat . . . ge
@ 6 men ¢ Graphic Depth (ft) Soil and Rock Description (ft.) Comments
H- 12
166

” 12 A

SS-{12 | 50/1 100 Ll SM: (12 - 12.1) Silty SAND w/ Grave!; dark

6 grey to brown, moist, dense, strong odor,
coarse subrounded to rounded gravel, fien to

SS- 12_4 100/3" | 33 | |H T \medium subrourded-sard: I L 44 | 154
7 1 BOH 12.5'
ML: (12.5 - 12.7) Sandy SILT w/ trace gravel;
grey, damp to dry, very dense, strong odor,
fine sand, fine subangular to subrounded
gravel.
Sample Type GP = Geoprobe Groundwater
S8 = Split Spoon GS = Grab Sample Time (hours
C = Core Sample Date after completion) Depth (ft.)
ThermoRetec 11/13/00 1015 5.23
1011 SW Klickitat Way, Suite 207
seame. wﬁi?fl?t:!tslzl:nu- £790C\ &4 0720




Cracking Tower Investigation
(GeoEngineers, Inc. 2002)

2002 Borings









Shoreline Investigation

Western Study Area
(Floyd|Snider 2006)

2006 Borings



Project: Gas Works Sediment Cleanup Surface Elevation: 24.8 ft. (USACE)
Job Number:  06-091 Top of Casing Elev.:  24.51 ft. (USACE)
Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 239245.21, Easting; 1269573.75 Sampling Method: SPT w/ Auto Hammer
, . o N-Value A
= | e 18 £ + €
LS 4 S © 2 5 PL Moisture LL &
- ()] £ 1 ]
£12)8 ¢ | E MATERIAL DESCRIPTION - ® - §
o| E|E | D < 7 7]
(o} -
A g 3 = 5 k\ RQD Recovery ////‘ c
L o 0 50 10
Loose, dark brown, gray and black, mottled, slightly silty, HEE o
- - slightly graveily, SAND; moist to wet; poorly graded to well A
graded, slight iron-oxide staining, no oil odor or sheen; (Gas R
C Works Fill) SP-SM/SP.
[ ] \ 4
3 2 -
S-1 3
3
1
S-2 1
- 4 -
3
2
S-3 3
] 3 Very loose, dark gray, SAND, trace of silt and gravel; wet;
- 6 - scattered thin silt and peat seams, faint odor, no oil sheen or
1 staining; (Recessional Stratified Drift) SP.
S-4 0 )
1
1
- 8 -
S-5 0 A
0
] \ 0 --Faint unknown odor between 9 and 10 feet.
| T ss 1 TDwi-o. --Silty peat seam at 9.5 feet,
- 10 . "
2
i i 7 Dense to medium dense, dark grayish brown, trace of gravel
- g to slightly gravelly, SAND, trace of silt; wet; bedded, no oil
S-7 16 sheen or staining; (Recessional Stratified Drift) SP.
23
= 12 - —
9
S-8 10
13
6
- 14 -
S-9 10
[ ] 9 Medium dense and dense, dark gray, clean to slightly silty, T
- A L—] gravelly, SAND to SAND, trace of gravel and siit; wet; no oil HESEEE
4 odor sheen or staining; (Recessional Stratified Drift) A
s-10{\l & Tpwi-15 SP/SP-SM. SN
[ 16 7 : e
Completion Depth: 43.8ft Remarks: Standard Penetrations Test (SPT) sampler AND Dames and Moore Sampler
Date Borehole Started: 9/19/06 (D&M) driven with 140-Ib. safety hammer. Therefore, samples obtained with a D&M
Date Borehole Completed:  9/21/06 sampler indicate non-standard N-vaiues.
Logged By: J. Lamanna
Drilling Company: Boart Longyear

FLOYD I SNIDER

Istrategy » science » erngineering

Figure 2

The stratification lines represent approximate boundaries. The transition may be gradual.

Sheet 1 of 3




Gas Works Sediment Cleanup ‘ Sﬂrfacé Elevation:

Project: 24.8 ft. (USACE)
Job Number:  06-091 Top of Casing Elev.:  24.51 ft. (USACE)
Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 239245.21, Easting: 1269573.75 Sampling Method: SPT w/ Auto Hammer
. . N-Value A
eS8 £ | =
E1Z2 A o @ B PL Moisture LL @
- 1} 1 ¥
ARAC | E MATERIAL DESCRIPTION ' ® - §
o | EIE £ 17 N\ 7 1]
© | ® [o] = 7
o/ &8 2| 8 RQD Recovery 2
0 50 100
- s Medium dense and dense, dark gray, clean to slightly silty, N s e
7 gravelly, SAND to SAND, trace of gravel and silt; wet; no oil
- b odor sheen or staining; (Recessional Stratified Drift)
| S 11 SP/SP-SM. (Continued)
Ty 31
| | 7
S-12 14
| | 12
- 20 - !
S-13 4
] / { 6
| 6
S-14
L 22 - °
| | Py 21
| 3
S-15 13
L o4 - 10
| ] 10
S-16 13
| | 20
| 06 - 10
S-17 21 Very dense, dark gray, slightly gravelly to gravelly, SAND,
- trace of silt; wet; bedded, scattered slightly silty seams,
..\ 50/5 scattered gravel lenses, no oil sheen or odor; (Recessional
- 5 Stratified Drift) SP/SP-SM.
1
" S-18 49 TDW1-27,
L. 28 -
| | 50/3
L s-19 X 15
] / N 50/5
- 30 4 6
- S-20 24
-] 50/3
- S-21 1
32 7% 50/5
Completion Depth: 43.8ft Remarks: Standard Penetrations Test (SPT) sampler AND Dames and Moore Sampler
Date Borehole Started: 9/19/06 (D&M) driven with 140-lb. safety hammer. Therefore, samples obtained with a D&M
Date Borehole Completed:  9/21/06 sampler indicate non-standard N-values.
Logged By: J. Lamanna
Drilling Company: Boart Longyear

I

LOG OF TEST BORING TDW-1

FLOYD | SNIDER

strategy « science s engineering

Figure 2

The stratification lines represent approximate boundaries. The transition may be gradual.

Sheet 2 of 3




Job Number:  06-091

Project: Gas Works Sedimént Cleanup ‘ Surface Elevation:

Top of Casing Elev.:

24.8 ft. (USACE)
24.51 ft. (USACE)

0

Location: Gas Works Park, Seattie Washington Drilling Method: HSA
Coordinates:  Northing: 239245.21, Easting: 1269573.75 Sampling Method: SPT w/ Auto Hammer

. N-Value &
£ Z 2 o @ 3 PL Moisture LL @

- [ 1 ]

slalg e s |E MATERIAL DESCRIPTION - o ' g
e EIf 3| £ | &
Clols & | © =

RQD Recovery

§-22

50/4

S-24

8-25

. .15-26

Very dense, dark gray, slightly gravelly to gravelly, SAND,
trace of silt; wet; bedded, scattered slightly silty seams,
scattered gravel lenses, no oil sheen or odor; (Recessional
Stratified Drift) SP/SP-SM. (Continued)

--Driller reports groundwater heave between 33 and 39
feet..

--Slightly silty seam at 37.5 feet.

T 13 L 1] L]
w w
o »
I3 1 L 1 1
o
L N W N o
G N & @ N
o

1527 5055

42 7528 MY 15004

Very dense, light gray and gray, silty, gravelly SAND; moist;
locally trace of clay, no oil sheen; (Vashon Till) SM.

--8-inch-thick, hard, sandy, silty clay seam at 42.3 feet.

I 's-zggi 1004 TDW1-43 |-

Bottom of boring at 43.8 feet below ground surface.

- 46 -

- 48 -
Completion Depth: 43.8ft Remarks: Standard Penetrations Test (SPT) sampler AND Dames and Moore Sampler
Date Borehole Started: 9/19/06 (D&M) driven with 140-Ib. safety hammer. Therefore, samples obtained with a D&M
Date Borehole Completed:  9/21/06 sampler indicate non-standard N-values.
Logged By: J. Lamanna
Driliing Company: Boart Longyear

FLOYD I SNIDER

strategy = science ~ engineering

LOG OF TEST BORING TDW-1

Figure 2

The stratification lines represent approximate boundaries. The transition may be gradual.
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Project: Gas Wérks Sédiment Cleanup ‘ , Su'rfac‘e.E‘Ievatidhzw , 24.7‘ ft. (USACE)
Job Number:  06-091 Top of Casing Elev.:  24.50 ft. (USACE)
Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 238940.34, Easting: 1269754.99 Sampling Method: SPT w/ Auto Hammer
. N-Value &
=| © g1 £ 2 b
T = 3 o ‘q’,’ E PL Moisture LL (i)
- [0 1 (]
€188 ¢ % | E MATERIAL DESCRIPTION - 1 ' §
') I - ) N\ v s
© o = 7
(o} (‘0" A B o) RQD Recovery c
0
0 5 Medium dense, brown, slightly silty, gravelly SAND; dry;
- abundant coal fragments and roots; (Gas Works Fill)
S-1 8 SP-SM.
7
4
2 -
S-2 8
i 5 VeE i—éo—éacﬂc;c-)s;,—brow_n to black, intermixed, slightly sﬂt)f
- slightly gravelly to gravelly SAND and gravelly SAND, trace
2 of silt; moist to wet; scattered brick, wood, metal, and
T s-3 1 ceramic fragments; (Gas Works Fiit) SP/SW-SM.
4 -
1
1
0
154
1
® ] 7
L I --Naphthalene-like odor noted below 6.3 feet.
]
S-5 3
4
8 - bt
1
S-6 2
0
1
10 1
1
4 8-7
1
4
2
12
S-8 1
4
1
S-9 2
14 1
2
1
i 6 --Oil sheen with color, black oit blebs, and naphthalene-like
-S-10 odor at 15 feet.
20
16 - :
Completion Depth: 40.0ft Remarks: Standard Penetrations Test (SPT) sampler AND Dames and Moore Sampler
Date Borehole Started: 9/28/06 (D&M) driven with 140-Ib. safety hammer. Therefore, samples obtained with a D&M
Date Borehole Completed:  9/29/06 sampler indicate non-standard N-values.
Logged By: J. Lamanna
Drilling Company: Boart Longyear
Figure 3

strategy = science » engineering

The stratification lines represent approximate boundaries. The transition may be gradual. Sheet 1 of 3




Project: Gas Works Sediment Cleanup Surface Elevation: 24.7 ft. (USACE)
Job Number:  06-091 Top of Casing Elev.:  24.50 ft. (USACE)
Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 238940.34, Easting: 1269754.99 Sampling Method: SPT w/ Auto Hammer
. N-Value &
Elz 8 e 15 PL Moisture LL @
e =] 8 2|8 I L i E
E.Q_ & g 2 5 ; MATERIAL DESCRIPTION ! 1 3
o| EIE s | & N\ 7 B
[o] =
Ol R0 B ) RQD Recovery c
0
R a1 Medium dense, gray and dark gray, interbedded fine SAND, :
6 trace of silt, and slightly gravelly to gravelly, SAND, trace of
- silt; wet; naphthalene-like odor, oil sheen and oil staining;
| [S1 s TDwWe-18, (Recessional Stratified Drift) SP. (Continued)
12 --Questionable N-values between 16.5 and 19 feet because
- 18 driller was distracted.
| | 7
S-12 6
1 i /10
L 20 6
L {513 8
] 13
| i .}y 16
s --Driller notes groundwater heave and geologist notes
- 22 4 oil-stained slough in samples below 22 feet.
S-14 g TDwa-21.
| / \ 13
3 --Qil staining and oil sheen in slough between 23.0 and 34.5
- - feet.
S-15 g TDW2-23,
L 24 o
| | 12
| 4
L 1516 4
| 26 4 12
! i iy 16
| 8
S-17 5 --Very heavy oil staining in slough between 27 and 28 feet.
L 26 - ° _
] 9 i
S-18 10 -Geologist notes heavy oil stains and sheen on slough in
- - : sample at 29.5 feet, and a 3/8-inch-thick sand bed with dark
19 i brown oil stains at 29.7 feet.
L 30 - 4 :
9 --Wood fragment at 30 feet.
- 1S-19 TIDW2-30.,
] 18 i
36 Very dense, gray-brown, gravelly SAND to SAND, trace of
- 4 silt; wet; significant groundwater heave noted, oil staining in
- §-20 X 50/5 sample slough; (Recessional Stratified Drift) SP.
Completion Depth: 40.0ft Remarks: Standard Penetrations Test (SPT) sampler AND Dames and Moore Sampler
Date Borehole Started: 9/28/06 (D&M) driven with 140-Ib. safety hammer. Therefore, samples obtained with a D&M
Date Borehole Completed:  9/29/06 sampler indicate non-standard N-values.
Logged By: J. Lamanna
Drilling Company: Boart Longyear

LOG OF TEST BORING TDW-2

FLOYD I SNIDER

Istrategy » science » engineering

The stratification lines represent approximate boundaries. The transition may be gradual. Sheet 2 0of 3

Figure 3




Surface Elevation:

24.7 ft. (USAC

E)

0

Projebt: Gas Works Sediment Cleanup
Job Number:  06-091 Top of Casing Elev.:  24.50 ft. (USACE)
Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 238940.34, Easting: 1269754.99 Sampling Method: SPT w/ Auto Hammer

. R ® N-Value &
= 918 & b E
€128 o 2 15 PL Moisture LL o

Ly [')] Q I 1
£lalg g S | E MATERIAL DESCRIPTION : ® - £
o| £ |E £ | @ S 7 B
O =

o) 8 3 = 3 RQD Recovery %//‘ £

T T
1 1
o
2 n
& o
o

S-21 (Continued)
L 34 -
B 2
7 11
S-22
F 32
- 36 1 \ sor2

T 18-235<] 50025

Very dense, gray-brown, gravelly SAND to SAND, trace of
silt; wet; significant groundwater heave noted, oil staining in
sample slough; (Recessional Stratified Drift) SP.

(Vashon Till) SM.

- 38 - 28
L s-24
50/5

- 86 !
S-25.j TDW2-39.5 1",
14/1 BN %

Very dense, gray, silty, gravelly SAND; moist; no oil staining;

Bottom of boring at 40.1 feet below ground surface.

Completion Depth: 40.0ft

Date Borehole Started: 9/28/06 Ve

Date Borehole Completed:  9/29/06 sampler indicate non-standard N-values.
Logged By: J. Lamanna

Drilling Company: Boart Longyear

Remarks: Standard Penetrations Test (SPT) sampler AND Dames and Moore Sampler
(D&M) driven with 140-b. safety hammer. Therefore, samples obtained with a D&M

FLOYD I SNIDER

strategy = science s engineering

LOG OF TEST BORING TDW-2

Figure 3

The stratification lines represent approximate boundaries. The transition may be gradual.
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Gas Works Sediment Cleénﬁp o

26.6 ft. (USACE)

Project: Surface Elevation:
Job Number:  06-091 Top of Casing Elev.:  26.50 ft. (USACE)
Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 238769.82, Easting: 1269998.28 Sampling Method: SPT w/ Auto Hammer
. N-Vaiue A
E|lZ S © 8 3 PL Moisture LL ]
- L I
£/82 2 S| E MATERIAL DESCRIPTION - 1 - £
o| £ |E £ | @ N\ % @
o pd
0 é)" 3 o 5 \\ RQD Recovery £
0
0 3 Loose to dense, dark brown and black, slightly silty, gravelly | : : : : I
- e SAND; moist to wet; scattered root, concrete, wood, brick,
S-1 3 and slag fragments; no oil odor or staining; (Gas Works Fill)
E SP-SM.
5
6
- 2 -
S-2 5
4
3
S-3 4
- 4 -
8
3
7 -
- 4 S4 TDW3-4.
34
B 12 Loose to very loose, very dark brown to biack, slighily silty to
- - silty, gravelly SAND; wet; scattered wood, ceramic, and
2 brick fragments; chemica!l odor with slight sheen; (Gas
S5 2 TDW3-6.1 Works Flll) SP-SM.
2
L. 8 -~ -
6
S-6 5
3
2
- 10 - ]
| TDW3-9.5
S . | 100
[ 2
0
- 12 TPpW3-11.
S-8 2 12.0,
2 12.0R
] 1 --Soil appears to be a little oily, but not saturated and with a
- E naphthelene-like odor at 13 feet.
S-9 1
- 14 -
1
[ W Very loose to loose, very dark brown fo black, organic-rich, |
- silty SAND; wet; abundant wood and plant fragments; (Gas
1 Tbw3-14. Works Fill/Old Mudiine Horizon) SM/OL.
- 48-10 15.5
0 «
- 16
Completion Depth: 40.8ft Remarks: Standard Penetrations Test (SPT) sampler AND Dames and Moore Sampler
Date Borehole Started: 9/26/06 (D&M) driven with 140-1b. safety hammer. Therefore, samples obtained with a D&M
Date Borehole Completed:  9/27/06 sampler indicate non-standard N-values.
Logged By: J. Lamanna
Drilling Company: Boart Longyear

LOG OF TEST BORING TDW-3

FLOYD I SNIDER

‘strategy = science s engineering

Figure 4

The stratification lines represent approximate boundaries. The transition may be gradual.
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Project: Gas Works Sediment Cleanup Surface Elevation: 26.6 ft. (USACE)
Job Number;  06-091 Top of Casing Elev.:  26.50 ft. (USACE)
Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 238769.82, Easting: 1269998.28 Sampling Method: SPT w/ Auto Hammer
. . N-Value A
=1 e £ 2 e
=2 © 2 15 PL Moisture LL @
- o 0 L i
£la § 'S E MATERIAL DESCRIPTION - g - £
o| E £ | @ N 7 ®
O b
(= t‘/Ju o o &\} RQD Recovery £
0

N

4 TDW3-1748

Very loose to loose, very dark brown to black, organic-rich,
silty SAND; wet; abundant wood and plant fragments; (Gas
Works Fill/Old Mudline Horizon) SM/OL. (Continued)

S-13

L 29 4
S-14

and 27.5 feet.

8-15

1 1 NI) ] 1 1) _|‘
[=] oo
1 3 ] i I 1 1
@
N
| T | >~ —><— 1 Sample Type
o © ® n R P o

- -S-16

S-18

30

S-19 TIDW3-29

_32..

$-20 17

<] T =T

Medium dense to dense, dark gray, slightly gravelly to
gravelly, fine to medium SAND, trace of silt; wet; bedded, no
oil staining or sheen; (Recessional Stratified Drift) SP.

--Naphthalene-like odor between 17.5 and 31 feet.

--Grades to silty fine SAND, trace of gravel between 22.5

--Scattered sandy silt seams between 24.5 and 26 feet.

--Grades to clean, slightly gravelly SAND below 27.5 feet.
Driller notes groundwater heave.

--No naphthalene-like odor noted below 31 feet.

Completion Depth: 40.8ft Remarks: Standard Penetrations Test (SPT) sampler AND Dames and Moore Sampler
Date Borehole Started: 9/26/06 (D&M) driven with 140-Ib. safety hammer. Therefore, samples obtained with a D&M
Date Borehole Completed: ~ 9/27/06 sampler indicate non-standard N-values.

Logged By: J. Lamanna

Dritling Company: Boart Longyear

FLOYD I SNIDER

strategy = science = engineering

LOG OF TEST BORING TDW-3

Figure 4

The stratification lines represent approximate boundaries. The transition may be gradual. Sheet 2 of 3



Project: Gas Works Sediment Cleanup Surface Elevation: 26.6 ft. (USACE)
Job Number:  06-091 Top of Casing Elev.:  26.50 ft. (USACE)
Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 238769.82, Easting: 1269998.28 Sampling Method: SPT w/ Auto Hammer
. . N-Value &
=19 |g £ 2 €
LS -4 > © 3 E PL Moisture LL o
- () 1 1
£]38lg g, | E MATERIAL DESCRIPTION - ® - £
o| E|E £ | @ N % B
[o] 3=
Qi 3ia o 5 & RQD Recovery % c
i 0 50 100
<4 Medium dense to dense, dark gray, slightly gravelly to \
- L gravelly, fine to medium SAND, trace of silt; wet; bedded, no
3 oil staining or sheen; (Recessional Stratified Drift) SP.
S-21 13 (Continued)
L 34 .
42
11
[ s22 50 Very dense to dense, gray silty fine SAND; moist; (Vashon
- Recessional OQutwash) SM.
50/4
- 36 o
[ 1 8
S-23 12 .
i 20 Very dense, gray, silty, graveilly SAND; moist to wet; no oil
- 38 4 staining or sheen; (Vashon Till?) SM.
5
i ) S-24 39
50/5
20 :
[ 407525 o TDwa-305:
] 50/4 3
- E Bottom of boring at 40.8 feet below ground surface.
- 42 -
L 44 -
S 46 o
- 48 -
Completion Depth: 40.8ft Remarks: Standard Penetrations Test (SPT) sampler AND Dames and Moore Sampler
Date Borehole Started: 9/26/06 (D&M) driven with 140-lb. safety hammer. Therefore, samples obtained with a D&M
Date Borehole Completed:  9/27/06 sampler indicate non-standard N-values.
Logged By: J. Lamanna
Drilling Company: Boart Longyear

LOG OF TEST BORING TDW-3
FLOYD | SNIDER

strategy « science « engineering

Figure 4

The stratification lines represent approximate boundaries. The transition may be gradual.
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Project: Gas Works Sediment Cleanup Surface Elevation: 29.0 ft. (USACE)
Job Number:  06-091 Top of Casing Elev.:
Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 238867.49, Easting: 1269836.89 Sampling Method: SPT w/ Auto Hammer
. . N-Value &
el Z > © 3 E PL Moisture LL
- [} ~ 1 1
£1218 ¢ E £ MATERIAL DESCRIPTION - 14 -
o| E|E £ | @ N 7
olg|a % o RQD Recovery
0
0 Very dense to medium dense, brown and very dark brown, slightly
E gravelly to gravelly, silty SAND; moist; Scattered concrete fragments,
2 variable color, earthy odor; (Gas Works Fill) SM.
S-1 35
16
2 - —1
10
S-2 14
17
4
4 -
S-3 9
5
I 0 Loose to very loose, brown and dark gray-brown, slightly gravelly, silty
g SAND; moist to wet; earthy odor; (Gas Works Fill) SM.
3
6 - S-4
5
3
0
S-5 2
8 -
1
1
S-6 0
0
101 W 1 Very ioose to medium dense, dark gray and black, clean to slightly
E silty, slightly gravelly to gravelly SAND; wet; scattered concrete, slag,
2 ceramic, glass, wood, metal, and brick fragments; (Gas Works Fitl)
187 9 SP-SM/SM.
i 2
12 4
1
S-8 2
i 3 --No oil stains or sheen.
1 3
14 -
S-9 2
1
| W 1 --Oily, naphtheiene-like odor between 15 and 30 feet.
1 0 S
16 4S-10 TSB1-15.0. <11,
Completion Depth: 47.71t Remarks: Standard Penetrations Test (SPT) sampler AND Dames and Moore Sampler
Date Borehole Started: 9/25/06 (D&M) d(ivgn with 140-lb. safety hammer. Therefore, samples obtained with a D&M
Date Borehole Completed:  9/25/06 sampler indicate non-standard N-values.
Logged By: J. Lamanna
Drilling Company: Boart L.ongyear

LOG OF TEST BORING TSB-1
FLOYD I SNIDER

strategy = science » engineering

Figure 5§

The stratification lines represent approximate boundaries. The transition may be gradual. Sheet 1 of 3




Gas Works Sediment Cleahup

Surface Elevation: 29.0 ft. (USACE) -

Project:
Job Number:  06-091 Top of Casing Elev.:
Location: Gas Works Park, Seattie Washington Drilling Method: HSA
Coordinates:  Northing: 238867.49, Easting: 1269836.89 Sampling Method: SPT w/ Auto Hammer
. . N-Value A
— [¢] 8_ c 8
ElZ25 o @ 3 PL Moisture LL
- [} 1 []
'%_ s |2 T;,, E ; MATERIAL DESCRIPTION ! ® !
Y] (e} = 7
o 8 @ &® ) k\\ RQD Recovery
0
4 U Very loose to medium dense, dark gray and black, clean to slightly
2 silty, slightly gravelly to gravelly SAND; wet; scattered concrete, slag,
1 ceramic, glass, wood, metal, and brick fragments; (Gas Works Fill)
| 1 SP-SM/SM. (Continued)
S-11
18 2
] 6
] 1
S-12 2
204 |
1 --Slight sheen (no color) between 20 and 29 feet.
- 1513 !
i 0
221 |+ °
E 1
S-14 2
] 3
24 - 3
S-15 2
| 2
| 2
L 26 {516 2
| | 2
L | § 2
| | 3
S-17
L 28 - 3
] 8
| 10
S-18 5
- 30 -
| 6
16 Dense and medium dense, dark gray and very dark gray, slightly
- -1S-19 gravelly to gravelly, fine to medium SAND, trace of silt; wet; locally
17 sandy gravel at top, slight naphthelene-like odor, no oil sheen or
i A stains; (Recessional Stratified Drift) SP.
20
= 32 -
! 12
Completion Depth: 47.71t Remarks: Standard Penetrations Test (SPT) sampler AND Dames and Moore Sampler
Date Borehole Started: 9/25/06 (D&M) driven with 140-Ib. safety hammer. Therefore, samples obtained with a D&M
Date Borehole Completed:  9/25/06 sampler indicate non-standard N-values.
Logged By: J. Lamanna
Drilling Company: Boart Longyear

FLOYD I SNIDER

strategy = science « engineering

LOG OF TEST BORING TSB-1

Figure 5

The stratification lines represent approximate boundaries. The transition may be gradual.
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Project: Gas Works Sediment Cleanup Surface Elevation: 29.0 ft. (USACE)
Job Number:  06-091 Top of Casing Elev.:
Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 238867.49, Easting: 1269836.89 Sampling Method: SPT w/ Auto Hammer
. . - N-Value &
=| 8 lg £ 2
= % A o o ._8 PL Moisture LL
- | }
%_ ale g E ; MATERIAL DESCRIPTION ! ® !
o| E|E c | & N #
© |8 O = 7
(=] D P B 5 RQD Recovery
5 100
S$-20 17 Dense and medium dense, dark gray and very dark gray, slightly R
- - 29 gravelly to gravelly, fine to medium SAND, trace of silt; wet; locally
sandy gravel at top, slight naphthelene-like odor, no oil sheen or
- 5 stains; (Recessional Stratified Drift} SP. (Continued)
L. 34 -
S-21 7 T1SB1-33.
9
6
9

- 36 45-22

8-23

S-24

S-25

S-26

e (T T =1

Very dense, gray, slightly gravelly to gravelly, SAND, trace of silt; wet;
possible naphthelene-like odor, no oil stains or sheen; (Recessional
Stratified Drift) SP.

. 3
5 4 -4
S-27 41
55/3
10
i i 5-28 42 Very dense, gray, slightly gravellx, silty SAND; moist; no
- 46 naphthelene-like odor; (Vashon Till) SM.
50
[ ] 56/2
L |s20lg %0 TsBt-a7 gl
. 48 5074 Bottom of boring at 47.7 feet below ground surface.
Completion Depth: 47.71 Remarks: Standard Penetrations Test (SPT) sampler AND Dames and Moore Sampler
Date Borehole Started: 9/25/06 (D&M) driven with 140-lb. safety hammer. Therefore, samples obtained with a D&M
Date Borehole Completed:  9/25/06 sampler indicate non-standard N-values.
Logged By: J. Lamanna
Drilling Company: Boart Longyear

LOG OF TEST BORING TSB-1
FLOYD I SNIDER

strategy « science = engineering
The stratification lines represent approximate boundaries. The transition may be gradual. Sheet 3 of 3
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Gas Works Sedihﬁent Cleanup

Surface Elevatio‘n:‘

Project: 31.4 ft. (USACE)
Job Number:  06-091 Top of Casing Elev.:
Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 238814.03, Easting: 1269926.06 Sampling Method: SPT w/ Auto Hammer
. N-Value &
~| ool £ 0
£ 2 E © ] o PL Moisture LL
- o N
£15g g 'q:) E MATERIAL DESCRIPTION - ® ’
[0) £ | - %) q P
5] o] = N 7/
o|31a = 5 & RQD Recovery
0
0 Medium dense, dark brown to gray-brown, slightly silty to silty, gravelly
S SAND; moist; scattered crushed rock and wood chips; (Gas Works
| Filf) SM/SP-SM.
13
S-1 15
- 2 -
12
10
S-2 8
i 7 Very loose, dark brown to black, slightly silty to silty, gravelly SAND;
4 moist to wet; scattered concrete, glass, ceramic, brick, metal, and slag
3 fragments; (Gas Works Fill) SP-SM/SM.
S-3 2 --Oily odor but no oil sheen or oil staining between 3.5 and 8.3 feet.
] 2
1
- 6 -
2
- 1S4 rSB2-5.4
2
4
. 4 --Sample S-5 was pounded on concrete.
- 8 4 S-5 rsB2-7.5
50/5.5
i 1 3
2
F 10 4 S-6
2
1
1
S-7 0
- 12 -
1
1
S-8 2
2
- 14 - et
2
0
- 1S9
1
1
L. 16 -
Compiletion Depth: 49.5ft Remarks: Standard Penetrations Test (SPT) sampler AND Dames and Moore Sampler
Date Borehole Started: 9/21/06 (D&M) driven with 140-lb. safety hammer. Therefore, samples obtained with a D&M
Date Borehole Completed:  9/21/06 sampler indicate non-standard N-values.
Logged By: J. Lamanna
Drilling Company: Boart Longyear

LOG OF TEST BORING TSB-2

FLOYD I SNIDER

strategy = science « engineering

Figure 6

The stratification lines represent approximate boundaries. The transition may be gradual.
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Job Number: 06-091

Top of Casing Elev.:

‘ ?‘rojec;t:‘ o Gas Works Sediment Cleanup ) Surface Elevation: 31.4 ft. (USACE)

Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 238814.03, Easting: 1269926.06 Sampling Method: SPT w/ Auto Hammer
. R N-Value &
=| 2 |g £ 2
|z 5 © 3 -g- PL Moisture LL
bl L
£15|2 : | E MATERIAL DESCRIPTION - 14 =
o| E|E < %) N .
@ o = 7
0 ((DU o & 5 & RQD Recovery
0
- v --Oily odor, oil sheen and staining from 16 to 30.5 feet. Oil content
S-10 1 variable and apparently less than saturated.
- Very loose, dark brown to black, slightly silty to silty, gravelly SAND;
- 2 moist to wet; scattered concrete, glass, ceramic, brick, metal, and slag
1 fragments; (Gas Works Fill) SP-SM/SM. (Continued)
- 18 -
S-11 1 TsB2-17
| AR
] 1
1
- 20 -{S-12
| 2
| { 1
| 2
S-13 1 TSB2-21.
- 22 -
| 2
L 2
S-14 o 1SB2-22.
- 24 - !
(] 2
3
- 41S-15 TSB2-25.
| 1
T I S
| 1
S-16 2
| / \ 2
- 28 - 2
S-17 1
] 1
] 2
L 30 {5-18 2
1
i 8 Medium dense to dense, dark gray, slightly gravelly to gravelly SAND,
- - - trace of siit; wet; slight oil odor and sheen in upper 2 feet of unit;
3 (Recessional Stratified Drift) SP.
S-19 5 --Wood fragment at 31.5 feet.
- 32 -
i 11

Completion Depth:

Date Borehole Started:
Date Borehole Completed:
Logged By:

Drilling Company:

J. Lamanna
Boart Longyear

sampler indicate non-standard N-values.

Remarks: Standard Penetrations Test (SPT) sampier AND Dames and Moore Sampler
(D&M) driven with 140-1b. safety hammer. Therefore, samples obtained with a D&M

'l

LOG OF TEST BORING TSB-2

FLOYD I SNIDER

strategy « science « engineering

Figure 6

The stratification lines represent approximate boundaries. The transition may be gradual.
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Job Number:  06-091

Top of Casing Elev.:

Project: Gas Works Sediment Cleanup ' Surface Elevation;  31.4 ft. (USACE)

Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 238814.03, Easting: 1269926.06 Sampling Method: SPT w/ Auto Hammer
. N-Value &
— [ IR R\ c ﬂ
ElZ28 o 2 |5 PL Moisture LL
- o | -~ - o 1 @ Il
50_ s |2 2 5 ; MATERIAL DESCRIPTION ! !
o | E|E £ 17} N 7
S o b= %
Al gy o & o RQD Recovery
N 0 . 50 100
4 Medium dense to dense, dark gray, slightly gravelly to gravelly SAND,
- A trace of silt; wet; slight oil odor and sheen in upper 2 feet of unit;
8-20 8 (Recessional Stratified Drift) SP. (Continued)
[ ] 8 --Oily odor below 32 feet. No oil sheen or staining.
- 34 -
3
7
- 1S8-21
6
14
- 36 .
5
S-22 9
14

8-23

- 40 {5-24

S-25
- 42 -
50/4

S-26 30
48
10
15
37
36

- 4S8-27

20

46
50/4

50/5.5

S5-28

8-289

Mol =TT =]

TSB2-39.)

T\--Wood fragment at 41 feet.

Very dense, gray, slightly gravelly, silty SAND grading to slightly
gravelly, sandy SILT; wet; slight oily odor above 44 feet; (Recessional
Stratified Drift) SM/ML.

--No oily odor or sheen noted below 44 feet.

/1

Very dense, gray, slightly gravelly, silty SAND; moist; no oil odor;
(Vashon Till) SM.

Completion Depth:

Date Borehole Started:
Date Borehole Completed:
Logged By:

Drilling Company:

49.5ft Remarks: Standard Penetrations Test (SPT) sampler AND Dames and Moore Sampler
(D&M) driven with 140-Ib. safety hammer. Therefore, samples obtained with a D&M

9/21/06

9/21/06

J. Lamanna
Boart Longyear

sampler indicate non-standard N-values.

LOG OF TEST BORING TSB-2

FLOYD | SNIDER

strategy = science » engineering

Figure 6

The stratification lines represent approximate boundaries. The transition may be gradual.
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Gas Works Sediment Cleanup

Surface Elevation:

31.4 ft. (USACE)

Project:
Job Number:  06-091 Top of Casing Elev.:
Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 238814.03, Easting: 1269926.06 Sampling Method: SPT w/ Auto Hammer
. . N-Value &
= 91y k& 2
£l 2 > © 3 g PL Moisture LL
- Q [
128 ¢ - | E MATERIAL DESCRIPTION - ® ’
© [e] = 7
(] 8 3 @ o) RQD Recovery
0
4 - Very dense, gray, slightly gravelly, silty SAND; moist; no oif odor;
S$-30 5 100/6 TSB2-49.0 " (Vashon Tilly SM. (Continued)
i Bottom of boring at 49.5 feet below ground surface.
50 -
52
54
56
58
60 -
62 1 —
64 ———

Completion Depth:

Date Borehole Started:
Date Borehole Completed:

Logged By:

Drilling Company:

49 .5t

9/21/06

9/21/06

J. Lamanna
Boart Longyear

sampler indicate non-standard N-values.

Remarks: Standard Penetrations Test (SPT) sampler AND Dames and Moore Sampler
(D&M) driven with 140-Ib. safety hammer. Therefore, samples obtained with a D&M

FLOYD I SNIDER

strategy = science = engineering

LOG OF TEST BORING TSB-2

Figure 6

The stratification lines represent approximate boundaries. The transition may be gradual.
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Project: Gas Works Sediment Cleanupv Surface Elevation: 24.9 ft. (USACE)
Job Number:  06-091 Top of Casing Elev.:
Location: Gas Works Park, Seattle Washington Drifling Method: HSA
Coordinates:  Northing: 238938.34, Easting: 1269758.61 Sampling Method: SPT w/ Auto Hammer
. . n N-Value A
= 213 E +=
| = 5 © g 5 PL Moisture LL
- @ 0 1
£(82 g, S | E MATERIAL DESCRIPTION ! o —
o) E |E -~ n N D
@ |® o = 7
ol la & o RQD Recovery
0

0 Borehole advanced from ground surface to a depth of 13.5 feet

- without sampling. Therefore, no soil description is presented for the

soil interval between 0 and 13.5 feet.

2 7] -TSB3 is located near TDW2, which was sampled in this depth

4 interval.
4 -
6 -
8 -
10
12 A

i 3 Very loose to loose, dark gray, slightly silty to silty, slightly gravelly to
14 gravelly, SAND; wet; scattered reeds and wood (organic-rich);

S-1 3 scattered glass fragments; naphthalene-like odor, no free oil; (Gas

7 4 Works Fill/Oild Mudiine Horizon) SP-SM/SM.

1 4

) S-2 8 --Oil stains and colored sheen in soil at the 16.0-foot contact--does not
16 _ —~appear to be saturated with oil.
Completion Depth: 31.1ft Remarks: Dames and Moore Sampler (D&M) driven with 140-lb. safety hammer,
Date Borehole Started: 10/2/06 Therefore, samples obtained with a D&M sampler indicate non-standard N-values.
Date Borehole Completed:  10/2/06
Logged By: J. Lamanna
Drilling Company: Boart Longyear

LOG OF TEST BORING TSB-3
FLOYDISNIDER

strategy » science » engineering

Figure 7

The stratification lines represent approximate boundaries. The transition may be gradual.
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Project: Gas Works Sediment Cleanup | surfaceElevation:  24.9 fi. (USACE)
Job Number:  06-091 Top of Casing Elev.:
Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 238938.34, Easting: 1269758.61 Sampling Method: SPT w/ Auto Hammer
. N-Value A
= oy £ 2
=z B $ g PL Moisture LL
- (1)) 1 )
£ 5(g § E E MATERIAL DESCRIPTION | ® .
o = 7
ol 88 21 8 N Rap Recovery /7
0
- o1 Medium dense, dark gray, slightly gravelly to gravelly, SAND, trace of A
8 silt; wet; (Recessional Stratified Drift) SP-SM. (Continued)
S-3 31 1SB3-16.
. 34 o N SR R R R R R
Borehole advanced from a depth of 18 feet to 29 feet without Doty
- - sampling. Therefore, no soil description is presented for the soil Doonnnonnn
interval between 18 and 29 feet. A A N A
201 -TSB3 is located about 5 feet from TDW2, which was sampled in this [+~ &
L depth interval. T
- 22 - ——
- 24 1 .
- EEEEEEEE
—
[ 26 - —
- --Driller notes significant groundwater heave during sampling of
-] 9 samplesS-4andS-5. _ _ _ _ _ _ _ _ __ _ ___ ___ __ s I A R
L Medium dense, gray, slightly gravelly to gravelly, SAND, trace of silt;
S-4 34 T wet; strong naphthalene-like odor, no sheen or oil drops; (Recessional | : : @ : @ @ . :
L 30 - Stratified D)y SP. i
50/4 A
| |ss g S
5072 Bottom of boring at 31.1 feet below ground surface.
32 e
Completion Depth: 31.1ft Remarks: Dames and Moore Sampler (D&M) driven with 140-Ib. safety hammer.
Date Borehole Started: 10/2/06 Therefore, samples obtained with a D&M sampler indicate non-standard N-values.
Date Borehole Completed:  10/2/06
L.ogged By: J. Lamanna
Drilling Company: Boart Longyear
Istrategy « science s engineering Flgure7

The stratification lines represent approximate boundaries. The transition may be graduai. Sheet 2 of 2



Project: Gas Works Sediment Cleanup Surface Elevation: 25.6 ft. (USACE)
Job Number:  06-091 Top of Casing Elev.:  25.35 ft. (USACE)
Location: Gas Works Park, Seattie Washington Drilling Method: HSA
Coordinates:  Northing: 239252.34, Easting: 1269586.6 Sampling Method: SPT w/ Auto Hammer
. . N-Value &
=S8 £ & £
ElzZ |5 o @ B PL Moisture LL ]
- @ 1 ]
£1218 ¢ ~ | E MATERIAL DESCRIPTION ' o ' E
o| EE £ | @ N 7 @
(<} = 7
QI3 5 o & RQD Recovery c
L o 0 50 100
Borehole advanced from ground surface to a depth of 5 feet
-4 without sampling. Therefore, no soil description is
presented for the soil interval between 0 and 5 feet.
2 ] -TSW1 is located near TDW1, which was sampled in this
- L depth interval.
- 4 -
Y

S-1 2 TSW2-5.4; gravelly,

TSw2-7.¢-

S-3 11 TSW2-9.

Very loose to medium dense, dark yellow-brown and dark
gray-brown, slightly silty SAND to slightly gravelly to

oil odor or sheen; (Gas Works Fill) SP.

SAND, trace of silt; wet; scattered wood chips, no

=1 =<1 =]

Bottom of boring at 10.5 feet below ground surface.

- 12 -~
L 14 -t
- 16 -
Completion Depth: 10.5ft Remarks: Standard Penetrations Test (SPT) sampler driven with 140-ib. safety hammer.
Date Borehole Started: 9/21/06
Date Borehole Completed:  9/21/06
Logged By: J. Lamanna
Drilling Company: Boart Longyear

FLOYD I SNIDER

strategy » science « engineering

LOG OF TEST BORING TSW-1

Figure 8

The stratification lines represent approximate boundaries. The transition may be gradual. Sheet 1 of 1



Project: Gas Works Sediment Cleanup - Surface Elevation:  27.3 ft. (USACE)
Job Number:  06-091 Top of Casing Elev.:  27.06 ft. (USACE)
Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 238955.42, Easting: 1269762.77 Sampling Method: SPT w/ Auto Hammer
. . N-Value &
| Z A © g ] PL Moisture LL @
- (1)) o) L |
£12)8 ¢ = | E MATERIAL DESCRIPTION - ® - £
o| E|E 3 c %) J 7 k7
(m} 8 3 & 5 & RQD Recovery £
0
0 Borehole advanced from ground surface to a depth of 5.5 N
- E feet without sampling. Therefore, no soil description is
presented for the soil interval between 0 and 5.5 feet.
2] -TSW2 is located near TDW2, which was sampled in this
- A interval.
- 4 -
i | b 1 Very loose, yellow, brown, gray to black, slightly silty SAND,
- 6 4 trace of gravel to gravelly, silty SAND; wet; scattered brick
$-1 0 fragments and burnt wood, no oil odor or sheen; (Gas 4
- 0 Works Fill) SP-SM/SM.
- - .
S-2 1 |No Rec.
-8 - :
0 z
1 ) e E
- 10 -
1 :
| 4 8-3 Al
0 .
0
[ 127 Bottom of boring at 12.0 feet below ground surface.
- 14 -
- 16 -
Completion Depth: 11.5ft Remarks: Standard Penetrations Test (SPT) sampler driven with 140-Ib. safety hammer.
Date Borehole Started: 10/2/06
Date Borehole Completed:  10/2/06
Logged By: J. Lamanna
Drilling Company: Boart Longyear

FLOYD I SNIDER

Istrategy « science « engineering

Figure 9

The stratification lines represent approximate boundaries. The transition may be gradual.

Sheet 1 of 1




Project‘: Gas Works Sediment Cleanup Surface Elevation: 27.3 ft. (USACE)
Job Number:  06-091 Top of Casing Elev.:  26.99 ft. (USACE)
Location: Gas Works Park, Seattle Washington Drilling Method: HSA
Coordinates:  Northing: 238775.84, Easting: 1270000.34 Sampling Method: SPT w/ Auto Hammer
. . n N-Value &
=0 |g & + <
Elz|8 o 8 |3 PL Moisture LL &
- [ I 1
18l 2 5 |E MATERIAL DESCRIPTION - ® - E
o] E|E £ 15) J 7 A7)
O E
O& s 5 b & RQD Recovery =
0 0 50 100
Borehole advanced from ground surface to a depth of 6 feet :
E without sampling. Therefore, no soil description is
presented for the soil interval between 0 and 6 feet.
2 7 -TSW3 is located near TDW3, which was sampled in this
- depth interval.
4 ~
61 W 2 Very loose to loose, strong brown, dark brown to dark gray,
- 11 slightly silty to silty, slightly gravelly to gravelly SAND; moist
S-1 2 A to wet; scattered slag and ceramic fragments, no oil odor or
b | sheen; (Gas Works Fiil) SP-SM/SP.
1 1
8 -t
S-2 1
1
1
3
10 4 S-3
4
4
} ] Bottom of boring at 11.5 feet below ground surface.
12 4
14
16
Completion Depth: 11.9ft Remarks: Standard Penetrations Test (SPT) sampler driven with 140-ib. safety hammer.
Date Borehole Started: 9/27/06
Date Borehole Completed:  9/27/06
Logged By: J. Lamanna
Drilling Company: Boart Longyear
Figure 10

strategy » science = engineering

The stratification lines represent approximate boundaries. The transition may be gradual. Sheet 1 of 1
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Log of Soil Boring SB-1

Boring..SB-1 Date__9/17/07 Sheet . 1___of 1
Job .Gas Works NE Corner Investigation Job No. COS-GWSA (6010)

FLOYD | SNIDER Logged By._Matt Woltman Weather_Cloudy, B0 degrees, Light Rain

strategy = science = engineering Drilled By_Cascade Drilling, Curtis
Drill Type/Method _HSA, Limited Access Rig
Sampling Method 2ames and Moore Split Spoon Sampler, 140 lb Hammer, 30" Drop

Bottom of Boring 15.2' BGS ATD Water Level Depth 9.8'
Obs. Well Install. [Yes| (] Ground Surface Elevation 31.0' (COE Daturn)
DEPTH SAMPLE T DESCRIPTION: color, texture, moisture
Blow PID SAMPL AN T &S5 | MAJOR CONSTITUENT,
SAMPLE 1D Count |(ppmy| o RECQUERY) SHEENTEST 5| NON-SOIL SUBSTANGES: Odor,
staining, sheen, scrap, slag, etc.
0
, , | SM | Black, (loose), damp to moist, slightly gravelly silty SAND to sandy
SB1-51 NA 100 00| 1.0 None SILT with organics. No odor. (Topsoil)
(Grab 1—
Sample) ]
jo
3 : ML | Olive green to gray, stiff to very stiff, moist, slightly sandy, slightly
SB1-$2 67 06 | 25 | 40 None clayey SILT with rounded gravels. No odor. (Gas Works Fill,)
4 —
5 ] v . . ..
__| SW-! Light gray, medium dense, moist, slightly clayey, slightly silty SAND
SB1-S3 11 03| 50 | 65 None SM | with rounded and angular gravels, organics, wood debris @5.5'
68— and hydrocarbon odor near bottom. (Gas Works Fill,)
7 [—
Heavy g — ML 1 Gray to brown, medium stiff, moist, sandy SILT with organics and
SB1-S4 20 161 { 7.5 | 9.0 sheen at | SM | product (LNAPL?) saturated wood debris. Grades to (medium
bottom dense), moist to wet SAND with strong hydrocarbon odor and
99— scattered wood and brick debris. (Gas Works Filly)
AVl
SB1-S5 506" {02 | 100|105 T Heavy 10 sw Gray, very dense, wet SAND with angular and rounded gravel and
sheenwith | — trace organics. Naphthalene odor. (Glacial Deposits)
colorand | 11—
blebs ]
12 o]
SB1-S6 s0/4" |18 | 125 | 12.9 7] Lightsheen| | SW | Gray, very dense, moist, slightly silty to silty SAND with rounded
13— gravels and slight hydrocarbon odor. (Glacial Deposits)
14— Gray, very dense, moist, slightly silty to silty SAND with rounded
T gravels and slight odor. Siit content increases at bottom.
SB1-S7 sor2” los | 150 | 152 None 15— sw | (Glacial Deposits)
— Bottom of Boring at 15.2 feet BGS.
16~
17—
18—
-
20 —
Recovery S Groundwater Observed Boring Location in NAD 83 Datum
At Time of Drilling Washington State Plane (North)
Subsample for Analysis
at Petrophysical Lab N: 239,409 ft

Driven Interval E: 1,270,640 ft




Log of Soil Boring SB-2

Boring .SB-2

Date__9/17/07 Sheet.1___of 1

Job _Gas Works NE Corner Investigation

Job No. COS-GWSA (6010)

FLOYD I SNIDER

Logged By _Matt Woltman

WeatherCloudy, 60 degrees, Light Rain

Drilled By.Cascade Drilling, Curtis

strategy = science = engineering

Drill Type/Method HSA, Limited Access Rig

Sampling Method Dames and Moore Split Spoon Sampler, 140 Ib Hammer, 30" Drop

Bottom of Boring 12.7' BGS

ATD Water Level Depth. 9.0

Ground Surface Elevation 30.7' (COE Datum)

Obs, Well Install. |Yes|[¥{]
DEPTH SAMPLE D DESCRIPTION: color, texture, moisture
o Blow PID RS 2| MAJOR CONSTITUENT.
SAMPLE ID Count ftppmpt | (RECOVERY} SHEENTEST BE | ONSOIL SUBSTANCES: Ocor,
staining, sheen, scrap, slag, etc.
O . . o .
SBo-S1 NA 00| 00 | 10 None | sM élrggr;tntizsda(_rrzg;g\i/l;n, (loose), moist, silty SAND to sandy SILT with
(Grab 1 — '
Sample) ]
o
3 : SM | Gray to black, medium dense, moist, silty, gravelly SAND with
SB2-82 32 9.0 | 25 | 4.0 None abundant wood debris and small chunks asphalt (?) Light to
] moderate hydrocarbon odor. (Gas Works Fill;)
4 E—
5 —
- Soft drive - no recovery
SB2-3S3 8 NA | 50" | 65 6 Put ring in sampler and sample @ 6.5ft to 8.0 ft BGS
Heavy , : SW | Black, medium dense, moist to wet, slightly silty SAND with small
SB2-S4 11 NA | 65 | 80 sheen w/ gravels between wood debris. Heavy hydrocarbon odor and
colors — sheen on sampler. Grade to (medium dense), wet, gray to light
Very 8— brown, silty, clayey SAND. (Gas Works Fill,)
heavy —
SB2-85 o7 137 | 80" | 95 sheen va SM-| Black SILT over gray/brown, silty, gravelly SAND. Heavy
SC | hydrocarbon odor and product (LNAPL?) in sample. Orange,
] heavy stain on bowl. (Gas Works Fill;)
" , , ; 10—
SB2-86 | 50/1" |17.3 ) 10.0" | 10.1 Light sheen SW | Gray, very dense, wet, well-graded SAND with light hydrocarbon
] odor. Carry down? (Glacial Deposits)
e
12— Gray, very dense, moist, slightly silty to silty SAND with scattered
SR2-57 502" | NA | 125 | 12,7 Light sheen| ] Sw | gravel and light hydrocarbon odor. Carry down? (Glacial Deposits)
13— Bottom of Boring at 12,7 feet BGS.
14~
15—
16—
17—
18—
19—
20 —
Recovery 5L Groundwater Observed Boring Location in NAD 83 Datum

Subsample for Analysis
at Petrophysical Lab

&————— Driven Interval

At Time of Drilling

Washington State Plane (North)

N: 239,455 ft
E: 1,270,638 ft



Log of Soil Boring SB-2A

Boring _SB-2A Date__9/17/07 Sheet. 1 __of 1
Job _Gas Works NE Corner [nvestigation Job No. COS-GWSA (6010)
FLOYDISNIDER Logged By Matt Woltman Weather_65 degrees, Raining
strategy = science » engineering Drilled By Cascade Drilling, Curtis
Drill Type/Method HSA, Limited Access Rig
Sampling Method Dames and Moore Split Spoon Sampler, 140 Ib Hammer, 30" Drop
Bottom of Boring 9.5" BGS ATD Water Level Depth NA
Obs. Well Install, @ Ground Surface Elevation 30.6' (COE Datum)
DEPTH SAMPLE B DESCRIPTION: color, texture, moisture
o Blow PID - B2 | MAJOR CONSTITUENT.
SAMPLED - Count | opmy T RECOYERY)  SHEENTEST ZE | NON-SOIL SUBSTANCES: Ocor,
staining, sheen, scrap, slag, etc.
0
| —
2 —|
3 —_
. T Boring located adjacent to SB-2.
] Auger to 8ft BGS and obtain ring sample.
& —t
6 ]
7
8 pos——
Veryheavy |~ _ | gy. Gray 1o light brown, medium dense, moist to wet, sitty, gravelly
SB2A-S1 37 |NA| 80 | 95 C;}”S?:t”m 9| SC | SAND with heavy hydrocarbon odor and product (LNAPL?) in
iste : :
sample. Orange, heavy, stain on bowl. (Gas Works Filf
WithSB-2 | —f P &, oAy { 1
10— Bottom of Boring at 9.5 feet BGS.
11—
12 —
13—
14 ~e]
15—
16—
17—
18—
19—
20 —
Recovery X2 Groundwater Observed Boring Location in NAD 83 Datum
At Time of Drilling Washington State Plane (North)
Subsample for Analysis
at Petrophysical Lab N: 239,453 ft

¢—— Driven Interval E: 1,270,639 ft




Log of Soil Boring SB-3

FLOYD | SNIDER

strategy = science » engineering

Boring .SB-3 Date_9/19/07 Sheet 1 __of 1
Job _Gas Works NE Corner Investigation Job No. COS-GWSA (6010)
Logged By Matt Woltman Weather _Cloudy, 60 degrees

Drilled By_Cascade Diilling, Curtis
Drill Type/Method HSA, Limited Access Rig
Sampling Method Dames and Moore Split Spoon Sampler, 140 b Hammer, 30" Drop

Bottom of Boring 16.5'BGS ATD Water Level Depth 9.5'

Obs. Well Install. | Yes |

Ground Surface Elevation 29.8' (COE Datum)

DEPTH SAMPLE T DESCRIPTION: color, texture, moisture
- Blow PID : - 8BS 1 MAJOR CONSTITUENT.
SAMPLEID | Count | ppmy| - RECOVERY)  SHEENTEST S5 | NON-SOIL SUBSTANCES: Odor,
staining, sheen, scrap, slag, etc.
0
, , __| SM-| Light brown, (loose), dry to moist, silty SAND to sandy SILT with
(S(??rzf1 NA 0.0 | 00 1.0 NA ] ML | scattered gravels and organics. (Topsoil)
Sample) ]
[ R
3 : ML | Light brown to gray, stiff to very stiff, dry to moist, sandy SILT
SB3-32 63 00 25 | 4.0 None with rounded gravels and oxidized orange material.
1 (Gas Works Fill,)
4 ——
. 5 —
Light __| SM | Light to dark brown and black, loose, moist, slightly silty to silty
SB3-33 10 |00 | 50 | 65 sheen SAND with debris (slag, brick fragments, vesicular pieces,
6— angular gravels) and shiny/glassy pieces scattered
— throughout. (Gas Works Fill,)
7
n:_é%rgrta?e 8 —| SM | Same as above. (Gas Works Fill,)
SB3-S4 5 00| 75 |90 sheen |
9 ——
iz Same as above. (Gas Works Fill,)
. . 10— Black product (DNAPL?) coats sand and debris with strong
. 1 14.0 | 100 | 11, Heavy SM P , A
SB3-S5 4 40 ° sheen e hydrocarbon odor and visible sheen. Grades to light gray, wet,
14 ] Lslightly siltly SAND with gravels
(-
Very light _— . ) .
SB3-S6 so/6" |18 | 125 | 13.00 broken SP | Light gray, very dense, wet, fine SAND with trace gravels.
sheen 13— (Glacial Deposits) Slight hydrocarbon odor. (carry down?)
14
Mod — Same as above. (Glacial Deposits)
' ’ oherate 15— gp. | Abundant gravels at boltom of sample. Slight to moderate odor.
SB3-87 50/5" | 1.1 ] 180" | 1565 to heavy Discontinuous sheen blobs (DNAPL?) on small portions of sample.
sheen - SW -
16— Bottom of Boring at 15.5 feet BGS.
17—
18—
19—
20 —
"‘“»———— Recover: X Groundwater Observed Boring Location in NAD 83 Datum
Yy :
: At Time of Drilling Washington State Plane (North)
‘& Subsample for Analysis
at Petrophysicai Lab N: 239,466 ft
E: 1,270,701 ft

Driven interval




Log of Soil Boring SB-3A

Boring SB-3A Date__9/19/07 Sheet . 1__of 1
Job _Gas Works NE Corner Investigation Job No. COS-GWSA (6010)
F L O Y D l S N l D E R Logged By Matt Woltman WeatherCloudy, 60 degrees
strategy = science = engineering Drilled By Cascade Driling, Curtis
Drill Type/Method HSA, Limited Access Rig
Sampling Methodt Dames and Moore Split Spoon Sampler, 140 [o Hammer, 30" Drop
Bottom of Boring 10.5'BGS ATD Water Level Depth ~10
Obs. Well Install. [Yes| (] Ground Surface Elevation 29.4' (COE Datum)
DEPTH SAMPLE D DESCRIPTION: color, texture, moisture
o Blow PID = - &S| MAJOR CONSTITUENT,
SAMPLEID | count | (opmy| o [EGAERY)  SHEENTEST S5 | NON-SOIL SUBSTANGES: Odor,
em © staining, sheen, scrap, slag, etc.
0
1 —
J R—
3 ]
7 Boring located adjacent to SB-3,
4 Auger to 9ft BGS and obtain ring sample.
5 —
6 —
7 —|
8 O—
9 ..........
NA ] Black, medium dense, moist to wet, slightly silty SAND with debris
SB3A-S1 20 NA | 9.0 [ 10,8 1052 (Gas Works Fill,). Black product (DNAPL?) at bottom of lower
ring. Heavy hydrocarbon odor.
e Bottom of Boring at 10.5 feet BGS.
12—
13—
14—
15—
16 ——
17 el
18—
19—
20 —
Recovery 3L Groundwater Observed Boring Location in NAD 83 Datum
At Time of Drilling Washington State Plane (North)
Subsample for Analysis
at Petrophysical Lab N: 239,464 ft

Driven Interval

E: 1,270,704 ft



Log of Soil Boring SB-4

Boring .SB-4 Date.9/19/07 Sheet 1 __of 1
Job _Gas Works NE Corner Investigation Job No. COS-GWSA (6010)

FLOYD | SNID ER Logged By Matt Woltman ___ weather_Cloudy, 60 degrees

strategy = science » engineering Drilled By Cascade Drilling, Curtis
Drill Type/Method -HSA, Limited Access Rig
Sampling Method Dames and Moare Split Spoon Sampler, 140 Ib Hammer, 30" Drop

| Bottom of Boring 15.3'BGS ATD Water Level DeptmT
Obs. Well Install. {Yes] 5@ Ground Surface Elevation 29.0' (COE Datum)
DEPTH SAMPLE nB DESCRIPTION: color, texture, moisture
o Blow PID S o S 1 MAJOR CONSTITUENT.
SAMPLE 1D Count | (opm) [~ I REC(%/)ERY SHEEN TEST ] §| NON-SOIL SUBSTANCES: Odor,
' ° staining, sheen. scrap, slag, etc.
0
, \ —| SM-1 Light brown, (loose), dry to moist, sandy SILT to silty SAND with
?;2?1 NA 00 00 10 None 1—] ML | some gravels and organics. No odor, (Topsoil)
Sampile) .
joJ—
3 : SM | Light to dark brown to black, medium dense to dense, wet, silty
SB4-S2 50 00 25 | 40 None SAND with silt nodules and charred black cinder (lampblack?)
] and organics. No odor. Chunk of slag in bottom of sample.
4-— (Gas Works Filly)
5 —f

) SM-1 Light brown to gray, loose to medium dense, wet grading to moist,
Light sheen ML | silty to very silty SAND with black soot, charred pieces, small brick
fragments and occasional gravels. (Gas Works Fill,)

SB4-S3 12 00| 50 | 65

Moderate g ——| SW | Dark brown to black, medium dense, wet, slightly silty SAND with

SB4-54 13 1.0 75 | 9.0 sheen debris - brick fragments, slag pieces. Sandier at top of sample,
7 dark staining at middle and bottom. Moderate hydrocarbon
9 — odor at middle to bottom of sample. (Gas Works Fill,)
, , ; 10— . . L .
SB4-S5 28 6.7 | 100" | 115 Light sheen SM-1' same as above with increasing silt content, (Gas Works Fill,)
above and —{ ML

Light gray, stiff, moist to wet, sandy SILT with charred pieces and

below |14/ ’ !
contact rounded gravels. (Glacial Deposits)
T Slight hydrocarbon odor throughout.
12— e e e e e
SB4-S6 | 50/5" | NA | 12,5 | 13.0' NA ” No recovery.

Light gray, very dense, wet, fine SAND with rounded small gravels
7 Light Sheen| 15— Sw-| and trace silt. Slight hydrocarbon odor.
—1 SP ["Bottom of Boring at 15.3 feel BGS,

SB4-§7 50/4" |0.8 | 15.0' | 153

20—

Recovery S Groundwater Observed Boring Location in NAD 83 Datum
At Time of Drilling Washington State Plane (North)

Subsample for Analysis

at Petrophysical Lab N: 239,386 ft

Driven interval E: 1,270,727 it




Log of Soil Boring SB-5

Boring .SB-5 Date__9/18/07 Sheet _1__of__1
Job _Gas Works NE Corner Investigation Job No. COS-GWSA (6010)
FLOYD I SNIDER Logged By Matt Woltman Weather _Cloudy, 60 degrees
strategy = science = engineering Driled By_Cascade Drilling, Curtis
Drill Type/Method .HSA, Limited Access Rig
Sampling Method 2ames and Moore Split Spoon Sampler, 140 Ib Hammer, 30" Drop
Bottom of Boring 12.4' BGS ATD Water Level Depth 7
Obs. Well Install. |Yes|[p(] Ground Surface Elevation 27.0' (COE Datum)
DEPTH SAMPLE T DESCRIPTION: colar, texture, moisture
- Blow PID 8BS MAJOR CONSTITUENT.
SAMPLEID | Countfpppmy| [ |RECOVERY]  SHEENTEST BE | NON-SOIL SUBSTANGES: Ocor,
staining, sheen, scrap, slag, etc.
SB5-S1 ° SM-| Light brown, (loose), dry to damp, silty SAND to sandy SILT with
(Grab NA 100] 00 | 1.0 None — 2 , N '
Sample) . ML | organics (Topsoil) and scattered gravels,
SB5-S2 Light sheen| -~ SM-| Dark brown to black, loose, dry to maist, silty SAND to sandy SILT
(Grab NA 00| 10| 20 2 —| ML | with gravels and reflective pieces. No ador. {(Gas Works Fill,)
Sample) Turns water black in sheen test.
Hopt to 3 SM | Light b to black, | ist, slightly silty fine SAND with
, , moderate — ight brown to black, loose, moist, slightly silty fine wi
SB5-83 " 00| 25 | 4.0 sheen ] lots of debris, brick pieces, coal pieces? and asphait,
4 (Gas Works Fill,)
5-— )
Lightsheen| __| SM | Same as above. (Gas Works Fill,)
SB5-54 6 00| 50 | 65 6 —1
TAvAS
SB5-S5 20 181 75 | 9.0 Heavy 7| SM | Black, loose to medium dense, wet, slightly silty SAND with debris
sheen 8 fragments and slag? Black staining. (Gas Works Fill,)
b Slight hydrocarbon odor.
G o]
\ 10— :
SB5-S6 50/4" 9.2 | 10.0' | 104 None SW | Light gray to light brown, very dense, moist to wet, gravelly SAND
] with some staining at top of sample (carry down?). (Glacial Depositd)
11—
] Gray, very dense, moist to wet, silty SAND with large rounded
SB5-S7 | 50/4" | 1.4 | 120" | 12.4’ None "2 SW | gravels. (Glacial Deposits)
1 Bottom of Boring at 12.4 feet BGS.
13~
14—
15—
16—
17 ]
18—
19 ]
20 —
Recovery X2 Groundwater Observed Boring Location in NAD 83 Datum

Subsample for Analysis
at Petrophysical Lab

Driven Intervai

At Time of Drilling

Washington State Plane (North)

N: 239,436 ft
E: 1,270,742 ft



Log of Soil Boring SB-6

Boring _SB-6 Date_9/18/07 Sheet. 1 __of 1
Joh _Gas Works NE Corner Investigation Job No. COS-GWSA (6010)
FLOYD | SN | DER Logged By _Matt Woltman Weather_Sunny, 65 degrees
strategy = science = engineering Orifled By Cascade Drilling, Curtis
Drill Type/Method HSA, Limited Access Rig
Sampling Method Dames and Moore Split Spoon Sampler, 140 Ib Hammer, 30" Drop
| Bottom of Boring 18.0' BGS ATD Water Level Depth. z
Obs, Well Install. |Yes | (] Ground Surface Elevation 27.9' (COE Datum)
DEPTH SAMPLE T DESCRIPTION: color, texture, moisture
- Blow PID - B2 | MAJOR CONSTITUENT,
SAMPLEID 1 Count | (pom) | _ B [EGYERY) SHEENTEST S| NON-SOIL SUBSTANCES: Odr,
i ° staining, sheen, scrap, slag, ete.
SB6-S1 0 , . ‘
(Grab NA 00| 00 | 10 NA | SM-| Light brown, (loose), dry to damp, silty SAND to sandy SILT with
Sample) ' ' ’ {— ML | organics and loose piece of slag, No odor, (Topsoil)
SB6-32 X ) NA -— GP | ~cobbles and gravels in drill cuttings. Napthalene odor. Tar-like
(Grab NA |05 | 1.0 |20 Py material in cuttings. (Gas Works Fill,)
1
Sample) ]
Hont to 3 SM | Light to dark b dium d ist, slightly silty SAND with
, . moderate | 3~ ight to dark brown, medium dense, moist, slightly si wi
SB6-53 28 14 258 |40 sheen — debris (slag, brick, etc.) (Gas Works Fill,)
R— Slight hydrocarbon odor, DNAPL-like product at 3ft BGS.
5= .
Light to —| SM | Same as above. (Gas Works Fill,)
SB6-S4 12 1.1 50 | 6.5 moderate
sheen 6
aval
SB6-S5 8 12| 75 | 9.0 Heavy | SM | Same as above. (Gas Works Fill,)
sheen 8
9 oS
SB6-S6 6 3.1 | 1001 115 Heavy |'0~7 SP | Dark brown to black, loose, wet, fine SAND with trace silt.
sheen — Possible shell fragments. Moderate hydrocarbon odor.
19 e Sheen on sampie tube. (Gas Works Fill,)
12 —
g , ] Moderate ] Sm | Dark brown to black with orange nodules, (loose), wet, slightly silty
SB6-57 6 14| 128} 140 sheen  [13 — fine SAND with various debris pieces. Slight hydrocarbon odor,
_ (Gas Works Fill,)
14—
SB6-S8 50/3" 0.0 | 15.0' | 15.7" Lr']ght 5 SM-| Light gray, very dense, wet to moist, silty SAND to sandy SILT with
sheen | sm | rounded gravels. Moderate hydrocarbon odor at contact.
16 ~—— {Glacial Deposits)
17 ]
$B6-59 | 50/6" | NA | 17.5' | 18,0 NA e
Bottom of Boring at 18.0 feet BGS.
19 i
20 —
L———— Recover S Groundwater Observed Boring Location in NAD 83 Datum
4 Y
& At Time of Drilling Washington State Plane (North)
‘¢— Subsample for Analysis
at Petrophysicat Lab N: 239,414 ft

Driven Interval E: 1,270,791 ft



Log of Soil Boring SB-7

Boring _SB-7. Date_.9/18/07 Sheet_1___of__1
Job _Gas Works NE Corner Investigation Job No. COS-GWSA (6010)
FLOYD | SNIDER |togged sy Mat Woltman Weather -Sunny. 65 degrees
strategy = science = engineering Drillect By Cascade Driling, Curtis
Drill Type/Method HSA, Limited Access Rig
Sampling Method Dames and Moore Split Spoon Sampler, 140 ib Hammer, 30" Drop
Bottom of Boring 15.5'BGS ATD Water Level Depth 6.5'
Obs. Well Install. |Yes] D Ground Surface Elevation 26.0' (COE Datum)
DEPTH SAMPLE S DESCRIPTION: color, texture, moisture
o Blow PID 2 - &= ] MAJOR CONSTITUENT.
SAMPLEID Count ey} |4 REC((F)}/)ERY SHEENTEST S5 | NON-SOIL SUBSTANCES: Odor,
staining, sheen, scrap, slag, etc.
SB7-51 0 ‘ , )
(Grab NA 00! 00 | 10 NA .| SM-{ Light brown, (loose), dry, silty SAND to sandy SILT with
Sample) ' ’ ' ] ML | organics. (Topsoil)
2
NA ] o _
. , 3-—1 SM | Brown to black, medium dense, dry to moist, silty SAND with
SB7-82 12 0.0 25 | 40 ] brick fragments, asphalt, slag. No odor, (Gas Works Filly)
. —
5 T . N
: Light _.| SM [ Same as above, with black staining on lower portion of sample,
SB7-S3 7 01 1] 50 | 65 sheen 6 (Gas Works Fill,)
with —
color AvA
7 -l
SB7-34 7 18| 758 | 9.0 Heavy | SM | Same as above. (Gas Works Fill,)
sheen 8
9 [—
SB7-85 9 26 | 100 | 11.58' Heavy 19 oM | Same as above. (Gas Works Fill,)
sheen ]
11—y
12—
Light to - Visible sheen on sample tube,
SB7-36 50/ 10.8 | 12.5' 1 13.0 moderate |5 __]
sheen __| ML | Light gray, very dense, wet, clayey SILT with large, roundled
i gravels. (Glacial Deposits)
15— gp Light gray, very dense, wet, slightly silty SAND with rounded
SB7-S7 50/8" |33 | 15.0'| 15.58' None ] gravels, (Glacial Deposits)
6 Bottom of Boring at 15.5 feet BGS.
17—
18 —
18—
20 —
E Recovery S Groundwater Observed Boring Location in NAD 83 Datum
At Time of Drilling Washington State Plane (North)
BV Subsample for Analysis
74 b at Petrophysical Lab N: 239,462 ft

Driven Interval E: 1,270,789 ft



Log of Soil Boring SB-8

Boring .SB-8 Date..9/18/07 Sheet..1__of .1
Job _Gas Works NE Corner Investigation Job No. COS-GWSA (6010)

FLOYD | SNIDER Logged By Matt Woltman Weather _Sunny, 65 degrees

strategy = science = engineering Drilled By Cascade Drilling, Curtis
Drill Type/Method -HSA, Limited Access Rig
Sampling Method 2ames and Moore Split Spoon Sampler, 140 Ib Hammer, 30" Drop

Bottom of Boring 12,7 BGS ATD Water Level Depth 9.0
Obs. Well Install. [Yes] ] Ground Surface Elevation 28.7' (COE Datum)
DEPTH SAMBLE S DESCRIPTION: color, texture, moisture
o Blo PID 5 I S| MAJOR CONSTITUENT.
SAMPLEID | Count | (ppm) o B TR SHEENTEST BE | NON-SOIL SUBSTANGES: Oclor,
rom o staining, sheen, scrap, slag, ete.

SB8-S1 0 ; ;
(Grab NA 00 | oo |10 NA __| SM-| Light to dark brown, (loose), dry to damp, slightly sandy to sandy
Sample) ’ ' ' _— ML | SILT with scattered gravels and organics. No odor. (Topsoil)

2 ]
SB8-S? NA loo !l 10 | a5 None GW | Rough drilling to --4.5ft BGS, gravels and cobbles in cuttings.
(Grab ] Sand and silt in matrix. Little to no debris. No odor. (Gas Works Fill,)
Sample) 3

4 —_—

5-——1 ML | Light gray to dark brown, medium stiff, moist, sandy, clayey SILT
None with rounded gravels and organics. No odor. (Gas Works Fill)

SB8-S3 27 00| 50 | 65 SM | Gray to brown, medium dense, moist, slightly silty SAND with

6 gravels. No odor, (Gas Works Fill,)
7 - .
) ] Gray to light brown, medium dense, moist to wet, slightly silty
SB8-S4 12 68 | 7.5 | 9.0 Light to SM-1 SAND with rounded gravels and hydrocarbon odor over
moderate | 8 — CL- | Brown, medium stiff, moist, silty CLAY to clayey SILT with wood
sheen — ML | gebris and gravels. Hydrocarbon odor. Abundant wood with
oM. hydrocarbon odor at bottom,
SB8-S5 80 l1071 90 1105 Heavy —1 SM | Black, very dense, wet, silty, gravelly SAND with wood debris
887l ' sheen | = | and heavy sheen on sampler. {Gas Works Fill,)
' at bottom
SB8-S6 50/6" |24 | 105 | 11.0¢ Very light 1 : sw | Gray, very dense, wet, slightly silty, gravelly SAND. Slight
sheen hydrocarbon odor (carry down?). (Glacial Deposits)
(carry down?] T
12 e
SB8-S7 503 |13 | 125 | 12.7 Very light —-1 gP | Same as above. (Glacial Deposits)
sheen 13— Bottom of Boring at 12.7 feet BGS.
(carry down?} |
14—l
15—
16—
17—
18 —-
19—t
20 —
Recovery Y. Groundwater Observed Boring Location in NAD 83 Datum
At Time of Drilling Washington State Plane (North)
Subsample for Analysis
at Petrophysical Lab N: 239,440 ft

Driven Interval E: 1,270,679 ft




Log of Soil Boring SB-9

Boring -SB-9 Date.. 9/19/07 Sheet 1 __of 1
Job _Gas Works NE Corner Investigation Job No. COS-GWSA (6010)

FLOYD | SNIDER Logged By _Matt Woltman Weather_Cloudy, 60 degrees

strategy = science = engineering Drilled 8y Cascade Drilling, Curtis .
Drill Type/Method HSA, Limited Access Rig

Sampling Method Dames and Moore Split Spoon Sampler, 140 Ib Hammer, 30" Drop
Bottom of Boring 13.0' BGS ATD Water Level Depth 7.0

Ground Surface Elevation 27.8' (COE Datum)

DEPTH DESCRIPTION: color, texture, moisture

o Blo PID SAMPLE . 22| MAJOR CONSTITUENT
SAMPLEID | Goint | (opm) . o |TECOYERY) SHEENTEST ZE | NON-SOIL SUBSTANCES: Ocor
om © staining, sheen, scrap, slag, etc.
0
, , | SM-} Light brown, (loose), dry to moist, silty SAND to sandy SILT with
?GBrzf1 NA 001 00 1.0 NA 1—] ML | trace gravels and organics. No odor. (Topsoil)
Sample) ]
2
3 : SM | Light to dark brown to black, loose to medium dense, dry to moist,
SB9-52 14 00 | 25 | 40 No sheen slightly silty SAND with debris (slag, brick fragments, shiny pieces,
] vesicular debris, etc.) No odor. (Gas Works Fill,)
4 JR—
5 T . . . N
. _.| SM | Same material as above (Gas Works Fill,) with more shiny
SB9-S3 8 00| 50 | 6% Light sheen 6 pieces. Large piece of slag at bottom of sampler,
javan
Lightto | 4_.| SM | Same material as above.(Gas Works Filly)
SB9-54 24 0.0 75 | 9.0 moderate ] Poor recovery,
sheen 9| Light sheen on sampler water. Samples stained black.

Slight hydrocarbon odor,

Moderate |15\, | Same as above - Gas Works Fill, (stained black) over ~2",

SB9-S5 50/6" |14 | 100 | 11.0° sheet at ) . ) . .
top sample | 7] light brown, medium dense, wet, sulty SAND thh‘ organics.
0.0 11— SP | Light gray, very dense, wet, slightly silty SAND with rounded
No sheen 1 gravels. Slight sheen at top of sampler. Moderate hydrocarbon
in RSD odor throughout. (Glacial Deposits)

— SP- | Light gray, very dense, wet, fine SAND with gravel becoming
No sheen 13| GP | very gravelly at bottom of sample. (Glacial Deposits)
Bottom of Boring at 13.0 feet BGS.

SB9-S6 50/6" 0.0 | 125" | 13.0'

E Recovery X Groundwater Observed Boring Location in NAD 83 Datum
At Time of Drilling Washington State Plane (North)

FV Subsample for Analysis

AN at Petrophysical Lab N: 239,448 ft

Driven Interval E: 1,270,718 ft



Log of Soil Boring SB-10

Boring.SB-10

Date._9/20/07 Sheet. 1 of 1

Job _Gas Works NE Corner Investigation

Job No. COS-GWSA (6010)

Weather _Sunny, 60 degrees

F L O Y D I S N I D E R Logged By _Matt Woltman

strategy = science « engineering

Drilled By Cascade Drilling, Curtis

Drill Type/Method _HSA, Limited Access Rig
Sampling Method Dames and Moore Split Spoon Sampler, 140 tb Hammer, 30" Drop

Obs. Well Install. el

Bottom of Boring 20.4' BGS
Ground Surface Elevation 31.0' (COE Datum)

ATD Water Level Depth 9.0

DEPTH SAMPLE e DESCRIPTION: color, texture, moisture
- Blow PID $ N &2 | MAJOR CONSTITUENT.
SAMPLEID | Count | opmy| | RECOVERY]  SHEENTEST 51 NON-SOIL SUBSTANCES: Odor,
staining, sheen. scrap, slag, etc.
0
, , _—| SM-| Light brown, (loose}), dry to moist, silty SAND to sandy SILT with
" NA
(Sgr;% St NA 100 | 00 | 1.0 ’ ML | scattered gravels and organics, piece of slag and
Sample) ] shiny black rock, No odor. (Topsoif)
2 |
3 _ SM-| Light brown to gray, very dense, dry to moist, silty SAND to sandy
SB10-82 50 00 | 25 | 4.0 None ° ML | SILT with organics. Angular gravels throughout becoming gravelly.
7 Organic reduced odor. (Compact Topsoil)
P/ p——
5 - . . . «
Light __| SM | Dark brown to black, loose to medium dense, moist, slightly silty
SB10-S3 12 00| 60 | 65 sheen to silty SAND with debris (slag pieces, brick fragments, shiny
6— pieces, angular gravels. (Gas Works Fill,)
1 Slight hydrocarbon odor at bottom sample.
7 ]
Moderate | 5__1 SM | Same as above. (Gas Works Fill,)
SB10-54 13 0.0 7.5 9.0' sheen | Poor recovery.
g
sB10-s5 | 9 |os | 100 |11s n';(')%’;;?e 10—1SM | Same as above. (Gas Works Fill,)
sheen 7 Moderate hydrocarbon odor at bottom of sample.
1 |
12—
SB10-S6 7 9.5 | 125 | 14.0' Heavy "] gp. | Same as above. (Gas Works Fill,)
sheen {137 gp | Debris not as abundant as $4 and S5. Strong hydrocarbon odor.
— Sheen visible on sampler,
14—
SB10-S7 50/5" 7.8 15.0' | 15.5' Heavy 15— SM Same as above. (Gas Works F[“Z)
sheen — Debris becomes more abundant with depth, Strong hydrocarbon
16—l odor. Product (DNAPL?) at top of sample.
17—
SB10-S8 | 50/5" |09 | 175 | 17.9 Moderate ~] g | Light to dark gray, very dense, wet, slightly silty to sitty SAND with
to heavy [18— abundant rounded gravels (Glacial Deposits), Slight to moderate
sheen . hydrocarbon odor. Slight broken staining (colored) visible in
19 o] sand matrix.
— Light gray, very dense, wet, fine SAND with small rounded gravels
. . . Light 20 —| and trace silt. (Glacial Deposits)
SB10-89 | 50/5" 2.3 | 20.0' | 20.4 sheen JP | Slight hydrocarbon odor at top of sample. (carry down?)
] Bottom of Boring at 20.4 feet BGS.
Recovery SZ Groundwater Observed Boring Location in NAD 83 Datum

Driven Interval

Subsample for Analysis
at Petrophysical Lab

At Time of Drilling

Washington State Plane (North)

N: 239,386 ft
E: 1,270,766 ft



Log of Soil Boring SB-11

Boring .SB:-11 Date_.9/20/07 Sheet_1___of 1
Job _Gas Works NE Corner Investigation Job No. COS-GWSA (6010)
FLOYD | SNIDER Logged By Matt Woltman Weather Cloudy, 60 degrees
strategy = science » engineering Drilled By_Cascade Drilling, Curtis
Drill Type/Method HSA, Limited Access Rig
Sampling Method Dames and Moore Split Spoon Sampler, 140 Ib Hammer, 30" Drop
Bottom of Boring 15.3'BGS ATD Water Level Depth 8.0
Obs. Well Install. [Yes] (] Ground Surface Elevation 30.2 (COE Datum)
DEPTH SAMPLE T DESCRIPTION: color, texture, moisture
o Blow PID = . B | MAJOR CONSTITUENT.
SAMPLEID | Count | pmy| 1 (RECOVERY)  SHEENTEST BE |  NON-SOIL SUBSTANCES: Odor,
' ° staining, sheen, scrap, slag, etc.
0
, . | SM-| Dark brown to black, (loose), dry to maist, silty SAND to sandy SILT
(SGBrLL—S1 NA 00 00" 1.0 1 — ML | with organics. No odor. (Topsoil)
Sample) ]
o}
. . , Heavy -— gM | Light gray to black, (very dense), moist, silty to very silty SAND with
SB11-82 5076 00| 25 | 30 sheen 3] gravels, Very strong hydrocarbon odor at bottom of sample.
. Shiny pieces. (Gas Works Fill;)
Y gu—
Top sample-1 5= o\ | ight brown to gray, medium dense, moist, silty to very silty SAND
h h
SB11-S3 14 130l 50 | 65 eavy sheen  —— with scattered gravels and organics. Moderate hydrocarbon odor
' ' ' Bottom 6 — in top Y2 sample grading to slight odor at bottom. Becoming
— . Sst”;E':' ] more silty at bottom of sample. (Gas Works Fill,)
ig en
7 E—
Slightto | (X |
SB11-S4 40 42| 7.5 | 9.0 moderate ]
at top | SP | Light gray, dense, wet, slightly silty SAND with rounded
and bottom gravels. (Glacial Deposits) Moderate hydrocarbon odor at contact.
SB11-85 | 60/5" |0.0 | 10.0'| 10.4' None 119~ sp. | Light gray to dark gray/black, very dense, wet, slightly silty fine
—SM | SAND with scattered organics?
14 ——] Slight hydrocarbon odor.
] Rounded gravels at bottom of sample. (Glacial Deposits)
12 ——
SB11-S6 50/3" |00 | 125 | 12,7 None | sp- | Light gray, very dense, moist to wet, slightly silty to silty SAND
13— gp | with rounded gravels. (Glacial Deposits)
14
sB11-s7 | 50/3° loo | 15.0 | 153 None |87 SP-| Same as above. (Glacial Deposits)
— SM [ Bottom of Boring at 75.3 feet BGS.
16—
17 —
18—
19—
20 —
Recovery X2 Groundwater Observed Boring Location in NAD 83 Datum

Driven Interval

Subsample for Analysis
at Petrophysical Lab

At Time of Drilling

Washington State Plane (North)

N: 239,433 ft
E: 1,270,642 ft



Log of Soil Boring SB-12

Boring .SB-12 Date_.9/20/07 Sheet _1__of 1
Job .Gas Works NE Corner Investigation Job No, COS-GWSA (6010)
FLOYD l SNIDER Logged By Matt Woltman Weather.Cloudy, 60 degrees
strategy « science = engineering Drilled By Cascade Drilling, Curtis
Drill Type/Method HSA, Limited Access Rig
Sampling Method Dames and Moore Split Spoon Sampler, 140 Ib Hammer, 30" Drop
Bottom of Boring 3.5 BGS ATD Water Level Depth NA
Obs. Well Install. {Yes Ground Surface Elevation 31.6' (COE Datum)
SAMPLE T DESCRIPTION: color, texture, moisture
Blow PID S $B51  MAJOR CONSTITUENT.
SAMPLED | Count | qppmy| T |RECOVERY)  SHEENTEST ZE | NON-SOIL SUBSTANCES; Odar,
staining, sheen, scrap, slag, etc.
0
. , 1 SM-| Light brown, (loose), dry to moist, silty SAND to sandy SILT with
%‘éﬁw NA 011 00" 110 (] ML | organics and scattered gravels. No odor. (Topsoil)
Sample) 1
pop——
) , , Light —1 SM | Light brown to black, very dense, moist, slightly gravelly, silty,
SB12-52 50" |78.2| 25 | 3.0 sheen 3 — SAND with trace organics, plastic pieces, and debris, Heavy
. naphthalene odor on sample. Very hard drilling. (Gas Works Fill,)
‘e Bottom of Boring at 3.5 feet BGS.
1 Refusal at 3.5ft BGS.
5~ Driller indicates auger is on steel or rock,
6 J—
7
g i
Py
10—
11—
12 —
13—
14—
15—
16
17 -—
18 ——|
19 ——
20 —
X Groundwater Observed Boring Location in NAD 83 Datum
i At Time of Drilling Washington State Plane (North)
{ ¢ Subsample for Analysis
at Petrophysical Lab N: 239,472 f

Driven Interval E: 1,270,643 ft



Log of Soil Boring SB-12A

FLOYD I SNIDER

strategy = science « engineering

Obs. Well Install. EJ @

Boring .SB-12A Date_9/20/07 Sheet _1___of__1
Job _Gas Works NE Corner nvestigation Job No. COS-GWSA (6010)
Logged By _Matt Woltman Weather..Cloudy, 60 degrees

Drilled By.Cascade Drilling, Curtis

Drill Type/Method _HSA, Limited Access Rig

Sampling Method Dames and Moore Split Spoon Sampler, 140 ib Hammer, 30" Drop
Bottom of Boring 11.0'BGS ATD Water Level Depth 8.0

Ground Surface Elevation 33.9' (COE Datum)

DESCRIPTION: color, texture, moisture

peeT 2| MAJOR CONSTITUENT
o - TR ISE=] .
SAMPLE D . . SHEENTEST B 5| NON-5OIL SUBSTANCES: Odor,
rom ° staining, sheen, scrap, slag, ete.
0
; , . | SM-| Light brown to gray, (loose), dry to moist, silty SAND to sandy SILT

ngbA‘S‘ 00" | 10 NA 1 ML { with angular gravels, concrete debris and organics. No odor,

(Sa:f]p[e) — Very hard driling. (Topsoil
o

, ) — No recovery-rock in sampler. No sample taken.

SB12A-52 25 | 28 NA 3 — Very hard drilling.
4 ]

SB12A-S3 50 | 65 Heavy |°7 | cL | Light to dark gray, medium stiff to stiff, moist, silty CLAY with

sheen - brick fragments and soft pilable tar in sample. Strong to very strong

6~ naphthalene odor on sample. {Gas Works Fill,)

SB12A-S4 65 | 8.0 Heavy - Same as above. Heavy naphthalene odor-product in sample.

' ' sheen 77— Heavy sheen on sampler.

PAvA Dark gray to black, very stiff to very dense, wet, clayey sandy

SB12A-S5 8.0' | 9.0 Moderate ML | SILT to clayey silty SAND with rounded gravels. Strong naphthalene

sheen 1 odor, tar on auger plug at 10ft BGS. (Gas Works Fill;)

9 [PU—

SB12A-S6 10.0' | 10.2 10— 10.0 to 10.3ft BGS: Tar sample in ring.

Bottom of Boring at 11.0 feet BGS.

12— Attempt to drive SPT sample at 11.0ft BGS - refusal

Driven Interval

Subsample for Analysis
at Petrophysical Lab

X Groundwater Observed

Boring Location in NAD 83 Datum
At Time of Drilling Washington State Plane (North)

N: 239,488 ft
E: 1,270,657 ft



Log of Soil Boring SB-13

Boring _SB-13 Date._9/20/07 Sheet 1 ___of__1
Job _Gas Works NE Corner [nvestigation Job No. COS-GWSA (6010)

FLOYD | SNID ER Logged By Matt Woltman Weather_Sunny, 65 degrees

strategy » science « engineering Drilled By_Cascade Drilling, Curtis
Drill Type/Method HSA, Limited Access Rig
Sampling Method Bames and Moore Split Spoon Sampler, 140 Ib Hammer, 30" Drop

Bottom of Boring 16.4'BGS ATD Water Level Depth 7.5'
Obs. Well Install. [Yes| [P Ground Surface Elevation 31.1' (COE Datum)
DEPTH SAMPLE — DESCRIPTION: color, texture, moisture
o Blow PID < PR B2 | MAJOR CONSTITUENT.
SAMPLEID 1 Coun|om| ] RECOERY  SHEENTEST S5 | NON-SOIL SUBSTANCES: Ocor,
staining, sheen, scrap. slag, etc.
0
, , SM-| Dark brown to black, (loose), dry to moist, silty SAND to sandy SILT
. X NA — : ) ]
(SGBrllab 51 NA 001 00 1.0 | ML | with organics and scattered gravel. No odor. (Topsoif)
Sample) .
2 |
. , — sp | Dark brown to black, medium dense to dense, dry to moist,
SB13-52 37 1001 25 | 40 None N slightly silty SAND with scattered debris (brick fragments,
] vesicular pieces, slag). No odor. Piece of coal at ~2.7ft BGS?
{Gas Works Fill,)
4 —o
SB13-53 6 00 | 50 | 65 None 5 sm | Same as above. (Gas Works Fill;)

AvAR SC-| Dark brown to light gray, medium dense, wet, silty to very silty
None 8— SM | SAND with organics and rounded gravels (4") over light gray,
medium dense, wet, slightly clayey, silty SAND with trace gravels
and scattered organics. Larger sand grains at

9= bottom sample. (Gas Works Fill,)

SB13-S4 25 00| 7.5 | 9.0

SB13-S5 75 0.0 { 10.0° | 11.5' None SM | Same as above. (Gas Works Fill,)

SP | Light gray, very dense, wet, fine SAND, with rounded gravels and
trace silt. (Glacial Deposits)
Slight hydrocarbon odor.

None SP | Same as above. (Glacial Deposits)

SB13-S6 | 50/6" |0.0 | 12.5' | 13.0'

Nore |'®1 SP | Same as above. (Glacial Deposits)
] Bottom of Boring at 15.4 feet BGS.

SB13-87 | 50/5" | 0.0 | 15.0° | 154

Recovery X Groundwater Observed Boring Location in NAD 83 Datum
At Time of Drilling Washington State Plane (North)

Subsample for Analysis

at Petrophysical Lab N: 239,396 ft

Driven Interval E: 1,270,649 ft
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Boring #: GP-01

Boring Log

Sheet 1 0f 3

Project: Gas Works Park

Operator:

Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drilt Rig Type: Geoprobe

Northing: 239485.52 Easting:1270791.24

Client: PSE

Method: Geoprobe

Ground Elevation: 25.743'

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 17.0
Start Date & Time:09/17/2007 1117 Bit Type: 2" Geoprobe shoe Seal: 1.0-17" bentonite, 0-1.0" top soil.
Finish Date & Time:09/17/2007 1235 Boring ID: 2" Logged By:A. Jambrosic
Sample o c
— £~ . . a ,2 —
Sampra] DePn [Blows - £ § o Soil and Rock Description = 2| Comments
Range | Per |% Rec S8~ Classification Scheme: USCS/ASTM -
o (ft) |6Inch (ppm) | G o
CT 040 75 [0 0
. (0-0.5") SM/ML- SILTY SAND: brown, very fine, loose,
dry. 20% Roots and organic material. 40% very fine T
sand and 40% silt. Organic odor and no sheen. L 99
(TOPSOIL)
(0.5-1.5" SM- SILTY SAND: brown to black, very fine
grained, loose, dry. Brick and cinder fragments
throughout. Some darker staining. Moderate odor and
no sheen. (FILL) 1
21
{1.5-2.0") ML- SANDY SILT: light brown, fine grained,
loose, dry. Trace fine gravels. Blocky with yellowish
brown and brown marbling. No odor or sheen. (FiLL)
(2.0-8.0') SP- SAND WITH SILT AND GRAVEL: brown,
very fine sand, loose, dry. 35% fine to coarse gravel,
sub-rounded. Few small yellowish brown silt blocks. T 20
Trace cinders. No odor or sheen. (FILL) L
-+ 19
c-2 4.0-8.0 15 |0 ]
18
17
--16
Groundwater
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type ek
N =SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collection follows RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C =Core




Boring Log

Boring #: GP-01
Sheet 2 0f 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #. 05570-028-360

Drill Rig Type: Geoprobe

Northing:239485.52 Easting: 1270791.24

Client: PSE

Method: Geoprobe

Ground Elevation: 25.743'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 17.0

Start Date & Time:09/17/2007 1117

Bit Type: 2" Geoprobe shoe

Seal: 1.0-17' bentonite, 0-1.0' top soil.

Finish Date & Time:09/17/2007 1235

Boring ID: 2"

Logged By:A. Jambrosic

Sample £ e , _ §
samo ] Dopth [Blows - £ § z Soil and Rock Description % 2 | comments
P®| Range | Per |% Red g g Classification Scheme: USCS/ASTM 2 =
D () |6Inch (ppm) | & o
16
@ 7.5 Wet. 15 xz|
@ 8.0' Large 2.5" gravel.
c3 |8.0- 25 |0 o] Pommmmmmmmeeommmeeeeo o mmmmmmee- 1
12.0' (8.0-13.0') SW- SAND: salt and pepper with red and
’ yellow grains, very fine grading to coarse, angular to
subrounded, loose, wet. Very fine sand grades to a H 14
coarse sand and fine gravel. Angular agglomerate with
vesicles and woody material. Very little resistance to
probe. Slight odor and slight broken rainbow sheen.
(FILL) T
13
12
11
(of 12.0- 100 | 0
16.0' 1
10
@ 13.0' Rainbow sheen at lower contact. Trace NAPL
on water surface. Slight odor. |
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N = SPT Date Time |Depth (ft.)
The RETEC Group, Inc. Vertical Datum: USACE ;
1011 SW Klickitat Way, Suite 207 DP = Direct Push
Seattle, WA 98134-1162 Headspace collection follows RETEC's SOP 310 | GS = Grab Sample
Phone: (206) 624-9349 — C=C
Fax: (206) 624-2839 Bobcat mounted limited access Geoprobe =Lore




Boring Log

Boring #: GP-01
Sheet 3 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239485.52 Easting: 1270791.24

Client: PSE

Method: Geoprobe

Ground Elevation: 25.743'

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 17.0"
Start Date & Time:09/17/2007 1117 Bit Type: 2" Geoprobe shoe Seal: 1.0-17' bentonite, 0-1.0" top soil.
Finish Date & Time:09/17/2007 1235 Boring ID: 2" Logged By:A. Jambrosic
Sample L e . . s
o~ l — —~
Sampta] DepIh [Blows oD £ B3 Soil an‘d Bock Description % 2 | Comments
Range | Per |%Re g I8~ Classification Scheme: USCS/ASTM 5
1D () {6Inch {ppm) | & I
(13.0-17.0") SM- SILTY SAND: grey, very fine to
medium grained, subrounded, dense, wet. 15% silt.
Trace gravel, fine to coarse. Some small lenses of 19
gravel, and some finer grained lenses. No odor or
sheen. (GLACIAL DEPOSIT)
—+8
H-15 i
H7
C-5 16.0- 100 | 0
17.0 ]
16
@ 17.0' Refusal. T
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groun.dwater
N = SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

1011 SW Kiickitat Way, Suite 207
Seattle, WA 981341162

Phone: (206) 624-3349

Fax: (206) 624-2839

Vertical Datum: USACE

Headspace collection follows RETEC's SOP 310

Bobcat mounted limited access Geoprobe

DP = Direct Push
GS = Grab Sample

C =Core




Boring Log

Boring #: GP-02
Sheet 1 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239464.71 Easting: 1270793.65

Client: PSE

Method: Geoprobe

Ground Elevation: 25.658"

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 15.0

Start Date & Time:09/17/2007 1240

Bit Type: 2" Geoprobe shoe

Seal: 15.0-1.0" bentonite, 1.0-0" top soil

Finish Date & Time:09/17/2007 1320

Boring ID: 2"

Logged By:A, Jambrosic

Sample L | = : —_ §
sampia] Dpih [Biows o | & -&-.,_ Z Soil and Rock Description % £ | comments
Range | Per |% Red g A&« Classification Scheme: USCS/ASTM a
D (ft.) [6Inch (ppm) | 5 ]
C1 020 75 [0 0 1
e (0-2.0') ML- SANDY SILT WITH GRAVEL: brown, fine, [
loose, dry. ~30% very fine sand, with 15% fine,
subrounded gravel. Roots and organics at top and T 22
lower contact. No odor or sheen. (TOPSOIL) 1
@ 0.2 color change to light brown. ]
@ 1.2' Color change to brownish grey. -
21
(2.0-4.0) SW- SAND WITH GRAVEL: red, yellow, and
black grains, very fine to coarse gravel, angular to
subrounded, loose, dry. Primarily low density cinder 20
material and fused agglomerate pieces, vesicular,
angular. No odor very slight broken specks of sheen,
(FILL)
19
¢2 14080 50 10 i (4.0-8.0') SW- SAND WITH GRAVEL: black with red,
yellow grains, very fine sand to coarse gravel, angular
to subrounded, loose, dry. 35% gravel grading to sandy [T~ 18
gravel with depth. Primarily low density cinder material |+
and fused agglomerate pieces, vesicular, angular.
Moderate odor and slight sheen. (FILL)
T 17
116
Groundwater
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type uncwate
N = SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USCAE

DP = Direct Push

1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collection follows RETEC's SOP 310

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core

GS = Grab Sample




Boring Log

Boring #: GP-02
Sheet 2 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #. 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239464.71 Easting: 1270793.65

Client; PSE

Method: Geoprobe

Ground Elevation: 25.658'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 15.0

Start Date & Time:09/17/2007 1240

Bit Type: 2" Geoprobe shoe

Seal: 15.0-1.0' bentonite, 1.0-0' top soil

Finish Date & Time:09/17/2007 1320

Boring ID: 2"

Logged By:A. Jambrosic

Sample Qo | - 5
£ |8~ il and Rock Description =
Sample| Depth |Blows D | & | && Soil ar _d ro¢ b s.c P § £ | Comments
Range | Per (% Rec e T Classification Scheme: USCS/ASTM ko
i (f) [6Inch ppm) | & o
+ @ 7.0' Wet. 2|
15
c-3 8.0—' 7% 10 O (8.0-13.0') GW- GRAVEL WITH SAND: fine, black with
12.0 g red and yellow grains, loose, wet. 30% sand, fine to
] coarse. Primarily low density cinder material and fused [ 14
Q : agglomerate pieces, vesicular, angular.Trace NAPL +
ey blebs on larger grains, dark brown. Moderate odor,
o slight sheen increasing to heavy with depth. (FILL)
e
O H 13
]
O 1
T 10
Y 12
O
il
O ]
O g 11
. C @ 12.0-13.0' Heavy sheen and trace NAPL blebs on 1
c-4 12.0- 90 |0 O N grains. Moderate odor.
15.0' o d
O - 10
o T
O i
4
Remarks and Datum Used:  Horizontal Datum: NADS3/91 Sample Type Groundwater
N = SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USCAE

1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collection follows RETEC's SOP 310

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

DP = Direct Push
GS = Grab Sample
C = Core




Boring Log

Boring #: GP-02
Sheet 3 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239464.71 Easting: 1270793.65

Client: PSE

Method: Geoprobe

Ground Elevation: 25.658'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 15.0°

Start Date & Time:09/17/2007 1240

Bit Type: 2" Geoprobe shoe

Seal: 15.0-1.0" bentonite, 1.0-0' top soil

Finish Date & Time:09/17/2007 1320

Boring ID: 2"

Logged By:A. Jambrosic

Sample L | . - S
Sampia] Deph [Blows - £ § Z Soil apd Rock Description % 2| comments
Range | Per |% Red| g &= Classification Scheme: USCS/ASTM 2
10 (i) |6Inch (ppm) | @ o
(13.0-15.0") SP-SM- SAND WITH SILT: grey, very fine (
to fine, dense, wet. 10-15% siit. Trace gravel, fine to
coarse up to 1.5", subrounded. (GLACIAL DEPOSIT) 9
@13.0-13.2 Heavy sheen and trace NAPL blebs on
grains, moderate odor. No odor, sheen, or NAPL below
13.2\
8
@ 14.5 - 14.8' Gravel lense coarse, subrounded
gravels. d
Remarks and Datum Used:  Horizontal Datum; NAD83/91 Sample Type Groun.dwater
N = SPT Date Time {Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USCAE

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collection follows RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core




Boring Log

Boring #: GP-02 HSA
Sheet 1 of 1

Project: Gas Works Park

Operator: Steve Choate

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: CMES5 Track Rig

Northing:239464.71 Easting: 1270793.65

Client: PSE

Method: Hollow Stem Auger

Ground Elevation: 25.658'

Contractor: Cascade Drilling Casing ID: 4.25" Total Depth: 13.0'
Start Date & Time:09/19/2007 1451 Bit Type: 4.25" ID HSA Seal: 13.0-1.0" bentonite, 1.0-0' top soil
Finish Date & Time:09/19/2007 1535 Boring iD: 9.0" Logged By:A, Jambrosic
Sample Q| ) L 5
e~ n -
sampte] DoFh [Biows 5 | & &2 Soil ap.d Rock Descriptio = 2| comments
Range | Per |% Rec| S8~ Classification Scheme: USCS/ASTM e
10 {ft) |6inch Ppm) | G g
0 (0.0-11.5') No sample collected 1 Samples
oo ' 22 collected
1 with Dames
4 and Moore
T 21 split spoon
_ sampler.
H- 20
19
18
L5
T 17
116
+15
14
T GP-02 11.5-
+ 12.0'
13 @ 15:25
I 9/19/07
10 I GP-02 12.5-
T 12 13.0
I @ 15:25
(11.5-13.0') GW- GRAVEL WITH SAND: fine, black + 1 9/19/07
— with red and yellow grains, loose, wet. 30% sand, fine |I
C-1 11.5: 50 N to coarse. Primarily low density cinder material and GP'92 12.0-
13.0 AT fused agglomerate pieces, vesicular, angular.Heavy r 12.5
ad sheen and trace dark brown NAPL blebs on grains 10 @ 15:25
O increasing with depth. Moderate odor. (FILL) I 9/19/07
Groundwater
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type ,
N=SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USCAE

1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: (206) 624-9349
Fax: (206) 624-2839

DP = Direct Push
GS = Grab Sample
C =Core




Boring Log

Boring #: GP-03
Sheet 1 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239449.59 Easting: 1270801.66

Client: PSE

Method: Geoprobe

Ground Elevation: 25.811"

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 14.0'

Start Date & Time:09/17/2007 1337

Bit Type: 2" Geoprobe shoe

Seai: 14.0-1.0" bentonite, 1.0-0" top soil

Finish Date & Time:09/17/2007 1410

Boring ID: 2"

Logged By:A. Jambrosic

Sample

Depth |Blows|

Range | Per
iD () |6Inch

PID
(ppm)

Sample % Red

Graphic

Depth
(ft.)

Soil and Rock Description
Classification Scheme: USCS/ASTM

Comments

Elevation
(ft)

C-1 0-2.0' 7% |0

o

(TOPSOIL)

sheen.

(0-1.5) ML- SILT WITH SAND: brown, soft, dry. Trace
fine gravels, subrounded. 15-20% very fine sand.
Abundant root materials and organics to 0.3".

@ 0.3' Color change to light brown.
@1.0" Color change to grey. Organic odor and no

c-2 4.0-8.0 7 |0

(1.5-5.0") SW-SM- SAND WITH SILT AND GRAVEL:
brown, very fine to coarse, angular to subrounded,
equant to elongate and flat, loose, dry. ~15% silt.
~30% fine gravel: agglomerate, vesicular, light weight,
angular, from fine to 1.0" diameter. 15% cinders and
oxidized material. No odor and no sheen. (FILL)

@ 1.7-1.8' Dark horizon, staining.

@ 4.7-5.0' Color change to red.

(5.0-7.0") SW- SAND: yellow, brown, black grains, fine
to coarse, angular to subrounded, equant to elongate,
loose, damp to wet. Cinders and oxidized material.
Agglomerates, very fine with trace fine gravel sized +
clasts, vesicular, low desity, angular. Grading with
increasing gravel content with depth. Moderate odor,
slight sheen increasing to heavy with depth. (FiL.L)

H- 24

22

- 21

H-20

Remarks and Datum Used:

Horizontal Datum: NAD83/91

The RETEC Group, Inc.

Vertical Datum: USCAE

1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162

Head space collection follows RETEC's SOP 310

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

Sample Type Groundwater

N=SPT Date | Time |Depth (ft)

DP = Direct Push

GS = Grab Sample

C = Core




Boring #: GP-03

Boring Log

Sheet 2 0f 3

Project: Gas Works Park

Operator:

Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill

Rig Type: Geoprobe

Northing: 239449.59 Easting: 1270801.66

Client: PSE

Method: Geoprobe

Ground Elevation: 25.811"

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 14.0
Start Date & Time:09/17/2007 1337 Bit Type: 2" Geoprobe shoe Seal: 14.0-1.0" bentonite, 1.0-0' top soil
Finish Date & Time:09/17/2007 1410 Boring ID: 2" Logged By:A. Jambrosic
Sample ) c
— N - . . 9 —
Sampra] DoPh [Blows o < § Z Soil and Rock Description % 2| comments
Range | Per |% Rec g Ax Classification Scheme: USCS/ASTM >
1D (fty |6Inch (ppm) | (5 o
[ e
! (7.0-8.0") SW - SAND WITH GRAVEL. yeliow, brown, ‘H-19
black grains, fine to coarse, angular to subrounded, <z
7 equant to elongate, loose, wet. 15% fine to very fine
it sand, Grading with increasing grave! content with depth
. up to 45% fine gravel. Cinders and oxidized material.
T Agglomerates, fine sand to fine gravel sized clasts,
: vesicular, low desity, angular. Moderate odor, heavy
e sheen. (FILL) 18
¢3 |8.0- (LY O (8.0-13.0') GW- GRAVEL WITH SAND: black yellow,
12.0 Eye brown grains, fine to coarse, angular to subrounded,
o loose, wet. 20% sand, 80% fine to coarse gravel.
< Primarly agglomerate material, light weight, vesicular, +
SR e grey, and shiny weathered coating on grains. Slight 17
o odor and slight sheen. (FILL)
-
O]
N
o 16
T 10
O]
e
O C 15
O ]
N
O
o @ 12.0-13.0' Slight odor, slight to moderate sheenat (" 14
c-4 12.0- 100 | 0 O At lower contact.
14.0' ol
0.
i
O] 13
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N = SPT Date Time {Depth (ft.)

The RETEC Group, Inc,

Vertical Datum: USCAE

DP = Direct Push

1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162

Head space collection follows RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core




Boring Log

Boring #: GP-03
Sheet 3 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239449.59 Easting:1270801.66

Client: PSE

Method: Geoprobe

Ground Elevation: 25.811'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 14.0'

Start Date & Time:09/17/2007 1337

Bit Type: 2" Geoprobe shoe

Seal: 14.0-1.0" bentonite, 1.0-0' top soil

Boring ID: 2"

Logged By:A. Jambrosic

Finish Date & Time:09/17/2007 1410
Sample L | e ) . s
o] Depth [Biows oD 3 §_ Z Soil and Rock Description % 2| Comments
P Range | Per |% Rec g 8% Classification Scheme: USCS/ASTM 3 =
D () |BInch (ppm) | O &
(13.0-14.0') SW-SM- SAND WITH SILT AND GRAVEL:
grey, very fine to coarse, subrounded, dense, wet.
35% fine to coarse gravel, subrounded, equant. 10%
silt. No odor and no sheen. (GLACIAL DEPOSIT)
Refusal @ 14.0' 12
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N=SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USCAE

1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162

Head space collection follows RETEC's SOP 310

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core

DP = Direct Push

GS = Grab Sample




Boring #: GP-04

Boring Log

Sheet 1 of 3

Location: Eastern Shore Line

Project: Gas Works Park Operator: Kasey Gable
Project #: 05570-028-360 Drill Rig Type: Geoprobe Northing: 239433.82 Easting: 1270811.42
Client: PSE Method: Geoprobe Ground Elevation: 28.202'

Contractor: Cascade Drilling Casing ID: 1,75" Total Depth: 16.0’
Start Date & Time:09/17/2007 1448 Bit Type: 2" Geoprobe shoe Seal: 16.0-1.0" bentonite, 1.0-0' top soil
Finish Date & Time:09/17/2007 1519 Boring ID: 2" Logged By:A.Jambrosic
Sample o | c ) - &
Sampte] Depin_[Blows o | B B2 Soil af'l’d Bock Description 5 Z | Comments
Range | Per (% Rec g8~ Classification Scheme: USCS/ASTM - S
ID () |6inch ppm) | O o
C-1 0-2,0' 75 10 0
* (0-0.7") ML- SILT WITH SAND: brown, fine,
subrounded to subangular, loose, soft, dry. 25% very
fine sand, roots and organic material. Organic odor, no
sheen. (TOPSOIL) T
(0.7-4.0') ML-SANDY SILT WITH GRAVEL: black, fine,
angular to subrounded, loose, soft, dry. 35% very fine [+ 24
sand. 15% gravel, fine, angular, trace, coarse. (FILL)
@ 0.7-1.7" Agglomerate fight vesicular. Soot and black
tar-like pieces,streaks black. Stong odor. 7
@ 1.7-2.7' Grey and orangish brown color. Fine gravel-
sized pieces of black amorphous glass material,
cinders, agglomerate.
@1.7-4.0' Moderate odor. No sheen. H- 23
22
21
¢2 14080 50 (4.0-6.0') ML-SANDY SILT WITH GRAVEL: brownish
grey, fine, angular to subrounded, loose, soft, dry. 35%
very fine sand, 15% fine gravels, agglomerate and
black glass-like material, trace cinders. Slight odor, no
to slight sheen. (FILL)
5 20
“-19
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groun.dwater
N = SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162

Head space collection follows RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core




Boring Log

Boring #: GP-04
Sheet 2 0of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing:239433.82 Easting:1270811.42

Client: PSE

Method: Geoprobe

Ground Elevation: 28.202'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 16.0

Start Date & Time:09/17/2007 1448

Bit Type: 2" Geoprobe shoe

Seal: 16.0-1.0" bentonite, 1.0-0' top soil

Finish Date & Time:09/17/2007 1519

Boring 1D: 2"

Logged By:A.Jambrosic

Sample

Depth
Range
(ft.)

Blows

Per
6 Inch

PID
{(ppm)

Sample
D

% Recgi

Graphic

Depth

Soil and Rock Description
Classification Scheme: USCS/ASTM

g

Elevation

Comments

(ft.)

C-3 8.0- 63 |20

12.0'

25.6

(6.0-7.4") SP-SAND: black, very fine, angular, loose,
dry. Trace fine angular gravels. One light colored
oxodized cinder gravel. @ 6.0'. Slight to moderate odor,
moderate sheen. (FILL)

(7.4-7.7") ML-SILT: light brown, fine, low plasticity, stiff,
damp. Marbled with light brown, orangish brown and
dark gray. No odor, no sheen. (FILL)
(7.7-8.0") SW-SAND: brown, red, black and yellow
grains, fine to coarse, loose, wet. Trace gravel-sized
agglomerate, light, angular. Coarse sand-sized cinder
| grains, light colored, yellow and pink. Moderate to
"strong odor, moderate sheen. (FILL)
(8.0-10.0') SM- SILTY SAND WITH GRAVEL: brown,
red, black and yellow grains, coarse grading to fine
sand, loose, wet. ~15% fines. Stong odor and heavy
sheen.
@8.5" NAPL olive stain on sand grains. (FILL)

@ 9.0' Grades back to medium to coarse sand. Stong
odor and heavy sheen, no NAPL.

12.2

10
(10.0-13.5)GW- GRAVEL WITH SAND: gray with red
and yellow grains, fine, angular to subrounded, loose
and wet. 35% fine to coarse angular sands w/
decreasing sand content with depth. Moderate to
strong odor and moderate sheen. (FILL)

=y
0

18

17

13

Remarks and Datum Used:

Horizontal Datum: NAD83/91

Sample Type

Groundwater

The RETEC Group, Inc.

Vertical Datum: USACE

N =SPT

Date

Time |Depth (ft.)

DP = Direct Push

1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162

Head space collection follows RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C =Core




Boring Log

Boring #: GP-04
Sheet 3 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239433.82 Easting: 1270811.42

Client: PSE

Method: Geoprobe

Ground Elevation: 28.202'

Contractor: Cascade Drilling Casing ID: 1.75" Tota! Depth: 16.0"
Start Date & Time:09/17/2007 1448 Bit Type: 2" Geoprobe shoe Seal: 16.0-1.0' bentonite, 1.0-0" top soil
Finish Date & Time:09/17/2007 1519 Boring ID: 2" Logged By:A.Jambrosic
Sample L | e . i 8
e~ d e
sampra] Depth [Blows . £ e Soil an.d Bock Description % 2| Comments
Range | Per |% Reg g8~ Classification Scheme: USCS/ASTM -
1o () [6Inch (ppm) | G o
M H-13
c4  |120- 75 g ]
16.0° o
- ~
O
N —
N H-12
Ry
N
13.2 (13.5-16.0") SW-SM- SAND WITH SILT: gray, fine to
coarse, subrounded, equant, dense, wet.10-15% fines,
sand fine to coarse, black, white and gray grains. Trace || 11
fine gravels. No odor and no sheen.
Refusal @ 16', cobbles in shoe. (GLACIAL DEPOSIT)
10
-9
Groundwater
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type ;
N = SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Kilickitat Way, Suite 207
Seattle, WA 98134-1162

Head space coliection follows RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core




Boring Log

Boring #: GP-04-R2
Sheet 1 of 1

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239433.82 Easting:1270811.42

Client: PSE

Method: Geoprobe

Ground Elevation: 28.202'

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 10.0"
Start Date & Time:09/20/2007 1142 Bit Type: 2" Geoprobe shoe Seal: 10.0-1.0' bentonite, 1.0-0' top soil
Finish Date & Time:09/20/2007 1157 Boring ID: 2" Logged By:A.Jambrosic
Sampie L £
£ S~ il Descripti =
sampre] DepIn [Blows | B |BE So ar.1.d Bock escription = Z | Comments
Range | Per |% Red] &~ Classification Scheme: USCS/ASTM -
1o () |6Inch (ppm) | O o
0
(0-8.0"y No sample collected. A
24
23
H- 22
21
L5 - 20
19
18
c-1 50 e T
: 8.0- (8.0-10.0) SM- SILTY SAND WITH GRAVEL: brown, || GP-04 8.0-
10.0 Lt red, black and yellow grains, coarse grading to fine 1 10.0
Tt sand, loose, wet. ~15% fines. Stong odor, heavy I @ 11:55
e sheen and NAPL, olive stain on sand grains. (FILL) H 16 9/20/07
@ 9.0' Grades back to medium to coarse sand. Stong
IO odor and heavy sheen, no NAPL. 1
S LY 115
Groundwater

Remarks and Datum Used:

Horizontal Datum: NAD83/91

Sample Type

The RETEC Group, Inc.

1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: (206) 624-9349

Fax: (206) 624-2839

Vertical Datum: USACE

DP = Direct Push

GS = Grab Sample

Date Time | Depth (ft.)




Boring Log

Boring #: GP-04 HSA
Sheet 1 of 1

Project: Gas Works Park

Operator: Steve Choate

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: CMES55 Track Rig

Northing: 239433.82 Easting: 1270811.42

Client: PSE

Method: Hollow Stem Auger

Ground Elevation: 28,202'

Contractor: Cascade Drilling Casing ID: 4.25" Total Depth: 10.5
Start Date & Time:09/19/2007 1114 Bit Type: 4.25" ID HSA Seal: 10.5'-1.0' bentonite, 1.0-0' top soil
Finish Date & Time:09/19/2007 1330 Boring ID: 9.0" Logged By:A.Jambrosic
Sample L e . - s
= r -
sampte] Depin[Blows " £ B2 Soil and Bock Description £ 2| comments
Range | Per |% Rec g a~ Classification Scheme: USCS/ASTM 3 =
D () |6nch (ppm) | & ]
c1 0-1.5' 50 0 . Samples
' (0-0.7") ML- SILT WITH SAND: brown, fine, P
subrounded to subangular, loose, soft, dry. 25% very qulected
fine sand, roots and organic material. Organic odor, no |+ with Dames
sheen. (TOPSOIL) 24 and Moore
i split spoon
(0.7-3.0") ML-SANDY SILT WITH GRAVEL: black, fine, | sampler.
C-2 1.5- angular to subrounded, loose, soft, dry. 35% very fine |1
3.0 _ sand. 15% gravel, fine, angular, trace, coarse. (FILL) |- 23
@ 0.7-1.7" Agglomerate light vesicular. Soot and black |t GP-04 1.0-
tar-like pieces,streaks black. Stong odor. 1.5'
@ 1.7-2.7" Grey and orangish brown color. Fine gravei- @ 11:40
sized pieces of black amorphous glass material, - 22 9/19/07
cinders, agglomerate.
@1.7-3.0' Moderate odor. No sheen. r
T GP-04 2.5-
(3.0-7.5') No sample collected. L o9 3.0
T @ 11:50
9/19/07
H-5 H- 20
+19
18
c3 |75 50 (7.5-10.5) SW - SAND: brown, red, black and yellow
9.0 grains, fine to medium, loose, wet. Some fine gravel 17
agglomerates. Black staining, soot like film on water,
heavy sheen, strong odor.
c4 9.0 50 18
10.5' 1
15
Remarks and Datum Used:  Horlzontal Datum: NAD83/91 Sample Type Groun.dwater
N = SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Kilickitat Way, Suite 207
Seattle, WA 98134-1162

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

C = Core




Boring Log

Boring #: GP-04 HSA-R2
Sheet 1 of 1

Project: Gas Works Park

Operator: Steve Choate

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: CMES55 Track Rig

Northing: 239433.82 Easting: 1270811.42

Client: PSE

Method: Hollow Stem Auger

Ground Elevation: 28,202'

Contractor: Cascade Drilling Casing ID: 4.25" Total Depth: 10.5'
Start Date & Time:09/19/2007 1330 Bit Type: 4.25" ID HSA Seal: 10.5'-1.0" bentonite, 1.0-0" top soii
Finish Date & Time:09/19/2007 1435 Boring ID: 9.0" Logged By:A.Jambrosic
Sample L s . . &
o] Deph [Biows o £ §_ Z Soil and Rock Description % © | comments
P Range | Per |% Rec glgc Classification Scheme: USCS/ASTM 3 =
1D (@) [6Inch {ppm) | 3 ]
0 (0.0-9.0') No sample collected T Samples
o ' 1 collected
L with Dames
24 and Moore
] split spoon
sampler.
H- 23
M- 22
M- 21
5 20
H 19
18
147
+ GP-04 9.25-
9.5
1 @ 14:35
i + 16 9/19/07
C-1 9.0- ' 100 (9.0-10.5") SW - SAND: brown, red, black and yellow T GP-04 10.0-
10.5 grains, fine to medium, loose, wet. Some fine gravel 1 10.5' ’
agglomerates. Black staining, soot like film on water, + @'14_35
heavy sheen, strong odor, and blebs of NAPL. H-15 :
y ? [ 9/19/07
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N =SPT Date Time |Depth (ft.)
The RETEC Group, Inc. Vertical Datum: USACE ;
1011 SW KlickltatpWay, Suite 207 DP = Direct Push
Seattle, WA 981341162 GS = Grab Sample
Phone: (206) 624-9349 C = Cor
Fax: (206) 624-2839 =Lore




Boring #: GP-05

Boring Log

Sheet 1 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill

Rig Type: Geoprobe

Northing:239422.23 Easting: 1270813.58

Client: PSE

Method: Geoprobe

Ground Elevation: 27.506'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 15.0

Start Date & Time:09/17/2007 1600

Bit Type: 2" Geoprobe shoe

Seal: 15.0-1.0' bentonite, 1.0-0 top soil

Finish Date & Time:09/17/2007 1620

Boring ID; 2"

Logged By:A. Jambrosic

Sample

Biows|

Per
6 Inch

Depth
Range
D ()

PID
{(ppm)

Sample % Red

Graphic

Depth

g

Soil and Rock Description
Classification Scheme: USCS/ASTM

(ft.)

Elevation

Comments

C-1 0-2.0' 60

10.1

C-2 4.0-8.0 75

8.8

3.9

o

(0-1.57) ML- SANDY SILT WITH GRAVEL: black, fine,
angular to subrounded, loose, dry. 35% very fine sand.
15% fine gravel, subrounded. Black amorphous glass
particles. Agglomerate, black light, with vesicular, likely
hardened tar pieces up 1.5". Black soot streaks gloves.
Strong odor and slight sheen. (FILL)

(1.5-2.0°) ML- SANDY SILT: black, fine, subangular,
loose, dry. 35% very fine sand. 10% fine to coarse
gravel, subrounded. Brick material (man made, flat
surface). No odor and no sheen. (FILL)

(2.0-4.0') ML- SANDY SILT: black, fine, sub-angular,
loose, dry. 45% sand mostly very fine, 15% fine to
coarse sand. 10% fine gravel, trace coarse gravel,
angular. Soot - streaks black. No odor and no sheen.
(FILL)

(4.0-5.3) ML- SANDY SILT: black, fine, subangutar,
loose, dry. 35% sand mostly very fine. Trace coarse
sand and gravels. Trace agglomerate material. No odor
and no sheen. (FILL)

(5.3-5.5') ML- SANDY SILT: black, fine , angular,
loose, dry. 35-45% very fine sand. 10% fine gravel,

odor and no sheen. (FILL)

angular. Trace cinder grains. Soot - streaks black. NoW 1

27

T 26

25

+ 23

22

(6.5-5.7") SW- SILTY SAND: yellowish brown, very fine,
subrounded to subangular, loose, dry. 30% silt. Soft

soil peds. No odor and no sheen. (FILL)

Remarks and Datum Used:

Horizonta! Datum: NAD83/91

Sample Type

Groundwater

N =SPT

The RETEC Group, Inc.

Vertical Datum: USACE

Date

Time

Depth (ft.)

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Head space collection follows RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core




Boring Log

Boring #: GP-05
Sheet 2 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239422,23 Easting:1270813.58

Client; PSE

Method: Geoprobe

Ground Elevation: 27.506'

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 15.0
Start Date & Time:09/17/2007 1600 Bit Type: 2" Geoprobe shoe Seal: 15.0-1.0' bentonite, 1.0-0' top soil
Finish Date & Time:09/17/2007 1620 Boring ID: 2" Logged By:A. Jambrosic
Sample 2 |e : - 5
£ |8~ =T
sampta] Dopih [Blows o | & B2 Soil and Rock Description 5 = | Comments
Range | Per |% Rec EIa~ Classification Scheme: USCS/ASTM >
0 {ft) |6Inch (ppm) | & o
+ \ /
(5.7-7.0") ML- SANDY SILT: black, fine , sub-rounded |
to angular, loose, dry, 35% very fine sand. Trace fine b
gravel, subrounded. Some roots, and soot - streaks L 29
3.2 black. Moderate odor and slight sheen. (FILL)
(7.0-7.5") ML- SANDY SILT: black, fine, soft, damp.
~40% fine sand. Shiny black metallic luster, stains +
gloves black. NAPL, stong odor and heavy rainbow
sheen. (FILL)
_____________________________________ . 20 A4
(7.5-8.0") SM - SILTY SAND: red, black, yellow and
brown grains, fine to coarse, angular, loose, wet.
Darker staining near upper contact. ~40% fines. ~10%
c-3 8.0- 75 fine gravel. Some particles elongate and flat, layered,
' brittle and low density. Fine to fine gravel sized
12.0 . . A
agglomerates, low density, vesicular. Strong odor and 1
moderate to heavy sheen. (FILL) 19
(8.0-12.0") SP- Same as above with layers of fine sands
grading to gravelly coarse sand, grading back to fineto |1
12.3 medium sands. Strong odor and moderate to heavy
. sheen. (FILL)
H 18
H 17
21 _
- 16
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N = SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162

Head space collection follows RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core




Boring #: GP-05
Sheet 3 0f 3

Boring Log

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239422.23 Easting: 1270813.58

Client: PSE

Method: Geoprobe

Ground Elevation: 27.506'

Contractor: Cascade Drilling Casing ID: 1,75" Total Depth: 15.0'
Start Date & Time:09/17/2007 1600 Bit Type: 2" Geoprobe shoe Seal: 15.0-1.0' bentonite, 1.0-0' top soil
Finish Date & Time:09/17/2007 1620 Boring ID: 2" Logged By:A. Jambrosic
Sample o | 5
£ |[s~ il an k ipti =
Sampre] DoP [Blowd | & B2 Soi a. 'd Boc Description Z 2| Comments
Range | Per (% Reg 818> Classification Scheme: USCS/ASTM 2 >
o (ft) |6lInch (ppm) | & o
C-4 12.0'- 90 6.3 @ 12' 1.0" Agglomerate grains, low density, black,
15.0 vesicular.
(12.0-12.2') ML- SANDY SILT, black, fine, soft, damp. [T 19
Shiny black metalic luster, stains gloves black. Strong
odor, heavy sheen and NAPL. (FILL)
(12.2-14.5") SW- SAND WITH GRAVEL: red, black, :
yellow and brown grains, fine to coarse, angular to
subrounded, loose, wet. 35%-45% fine to coarse
gravel, agglomerate, light, vescular. Strong odor and H-14
heavy to moderate sheen with depth. (FILL)
(14.5-15.0") SW-SM - SAND WITH SILT AND
GRAVEL: grey, very fine, subrounded, dense, wet. 13
25% gravel, subrounded, fine to coarse up to 2.5".
~15% fines. Slight odor and slight to no sheen.
(GLACIAL DEPOSIT) 4
15
Groundwater
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type oun' wa
N = SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Kilickitat Way, Suite 207
Seattle, WA 98134-1162

Head space collection follows RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core




Boring Log

Boring #: GP-05 HSA
Sheet 1 of 2

Project: Gas Works Park

Operator: Steve Choate

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: CMES55 Track Rig

Northing: 239422.23 Easting: 1270813.58

Client: PSE

Method: Hollow Stem Auger

Ground Elevation: 27.466'

Contractor: Cascade Drilling

Casing ID: 4.25"

Total Depth: 15.0

Start Date & Time:09/19/2007 0906

Bit Type: 4.25ID HSA

Seal: 15.0-1.0" bentonite, 1.0-0' top soil

Finish Date & Time:09/19/2007 1109 Boring ID: 9.0™ Logged By:A. Jambrosic
Sample L e . - 5
sampra] Deph [Biows o £ § z Soil apd Rock Description £ £ | comments
Range | Per |% Rec g IA~ Classification Scheme: USCS/ASTM 2
ID (ft) |6Inch (ppm) | 5 o
0 i Samples
(0-6.5') No sample collected. T 24 p
y collected
I with Dames
T 23 and Moore
I split spoon
T 00 sampler.
H- 21
T 20
__5 1
T 19
(6.5-7.0") ML- SANDY SILT: btack, fine , sub-rounded 1
to angular, loose, dry, 35% very fine sand. Trace fine ‘
gravel, subrounded. Some roots, and soot - streaks 118
C-1 6.5- 33 black. Moderate odor and slight sheen. (FILL) T
8.0’ T . -
(7.0-7.5) ML- SANDY SILT: black, fine, soft, damp.  [1-17 || GP-057.5
~40% fine sand. Shiny black metallic luster, stains T 8.0
gloves black. NAPL, stong odor and heavy rainbow I @ 09:50
sheen. (FILL) 116 9/19/07
(7.5-8.0") SM - SILTY SAND: red, black, yellow and _:_ 15
brown grains, fine to coarse, angular, loose, wet. 1
Darker staining near upper contact. ~40% fines. ~10% [T
T 10 || fine gravel. Some particles elongate and flat, layered, ||T
14
brittle and low density. Fine to fine gravel sized
agglomerates, low density, vesicular. Strong odor and
moderate to heavy sheen. (FILL) T 13
(8.0-13.5") No sample collected. I
12
(13.5-14.5") SW- SAND WITH GRAVEL: red, black, ]
yellow and brown grains, fine to coarse, angular to T 19
subrounded, loose, wet. 35%-45% fine to coarse F
C-2 13-5: 33 gravel, agglomerate, light, vescular. Strong odor and L GP'?S 14.5-
15.0 heavy to moderate sheen with depth. (FILL) T 10 15.0
@ 10:40
15 (14.5-15.0") SW-SM - SAND WITH SILT AND 9/19/07
Remarks and Datum Used:  Horizontal Datum: NADS3/91 Sample Type Groundwater
N = SPT Date Time |Depth (ft.)
The RETEC Group, Inc. Vertical Datum: USACE ;
1011 SW Klickital Way, Sulte 207 | —— DP = Direct Push
Seattle, WA 98134-1162 GS = Grab Sample
Phone: (206) 624-9349 C=C
Fax: {206) 624-2839 =\.ore




Boring Log

Boring #: GP-05 HSA
Sheet 2 of 2

Project: Gas Works Park

Operator: Steve Choate

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: CME5S5 Track Rig

Northing: 239422,23 Easting: 1270813.58

Client: PSE

Method: Hollow Stem Auger

Ground Elevation: 27.466’

Contractor: Cascade Drilling Casing ID: 4.25" Total Depth: 15.0'
Start Date & Time:09/19/2007 0906 Bit Type: 4.25 D HSA Seal: 15.0-1.0" bentonite, 1.0-0' top soil
Finish Date & Time:09/19/2007 1109 Boring ID: 9.0" Logged By:A. Jambrosic
Sample L | e . . &
oo Depth [Blows - £ :‘; z Soil and Rock Description % 2 | comments
P Range | Per |% Rec g A~ Classification Scheme: USCS/ASTM 2
1D (tt) |6inch (ppm) | O 1
15

GRAVEL.: grey, very fine, subrounded, dense, wet.

25% gravel, subrounded, fine to coarse up to 2.5".
~15% fines. Slight odor and slight to no sheen.

(GLACIAL DEPOSIT)

Remarks and Datum Used:

Horizontal Datum: NAD83/91

The RETEC Group, Inc.

Vertical Datum: USACE

1011 SW Kilickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: (206) 624-9349
Fax: (206) 624-2839

Groundwater
Date Time | Depth (ft.)

Sample Type
N = SPT
DP = Direct Push
GS = Grab Sample
C = Core




Boring Log

Boring #: GP-06
Sheet 1 of 2

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drili Rig Type: Geoprobe

Northing: 239402.32 Easting:1270815.19

Client: PSE

Method: Geoprobe

Ground Elevation: 26.91"

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 15.5'
Start Date & Time:09/18/2007 0855 Bit Type: 2" Geoprobe shoe Seal: 15.5-1.0' bentonite, 1.0-0 top soil
Finish Date & Time:09/18/2007 0933 Boring ID: 2" Logged By:A. Jambrosic
Sample 2 | Soil and Rock Descripti s
£ - ilan ocC escription =T
Sample| Depth [Blows 0 | & |28 onandr P § £ | Comments
Range | Per |% Reg E A~ Classification Scheme: o
o {ft) |6lnch {ppm) | O G
¢ [0-2.0 R S L i
' (0-5.0") ML- SANDY SILT: black, fine, subangular to
1 subrounded, equant, loose, dry. 40% very fine sand,
m— ~15% gravel, fine, subround to subangular. Some of
— the gravel is agglomerate, grey vesicular, low density,
L angular, with a vitreous luster. Roots and organics. H- 26
] Organic odor and no sheen. (FILL) 1
1 @ 2.0' Thin iron oxidized layer 0.02' thick. ‘_' 25
I @ 2.5 to 3.0' Brick/cinder block debris with agglomerate
] pieces as above, very hard. -
- - 24
— I
c-2 4.0-8.0 75 10 T
b :-—5 ------------------------------------- T 22
\j N (5.0-8.0') SW- SAND WITH GRAVEL: brown with black,
o O yellow, and red grains, fine to coarse, angular to
Y subrounded, irregular shape, loose, damp. ~25%
DN gravel, fine to coarse upto 1" diameter, most angular,
- O 1 flat fused laminated pieces and agglomerate, low 21
:) Vv density, grey to black, angular and vesicular. No to +
) O slight odor and slight sheen.
:) O - @ 7.0' Wet. T2 |
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N=SPT Date Time |Depth (ft.)

The RETEC Group, inc.

Vertical Datum: USACE

1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collection follows RETEC's SOP 310

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

DP = Direct Push
GS = Grab Sample
C = Core




Boring Log

Boring #: GP-06
Sheet 2 of 2

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239402.32 Easting:1270815.19

Client: PSE

Method: Geoprobe

Ground Elevation: 26.91'

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth; 15.5'
Start Date & Time:09/18/2007 0855 Bit Type: 2" Geoprobe shoe Seal: 15.5-1.0" bentonite, 1.0-0 top soil
Finish Date & Time:09/18/2007 0933 Boring ID: 2" Logged By:A. Jambrosic
Sample L |~ . iy 5
Samore] Dot [Blows oD £ |5 Z Soil and Rock Description 2 2 | Comments
Range | Per |% Rec g 18~ Classification Scheme: 3 =
1D (ft) 16Inch (ppm) | O o
I SO H19
c-3 8.0- ' 50 10 O] (8.0-13.0") GW- GRAVEL WITH SAND: brown with T
12.0 o black, yellow, and red grains, fine to coarse, angular to
Y~ ] subrounded, irregular shape, loose, wet. 40% sand,
O- : ] fine to coarse, angular. Some of the gravels are flat,
Al laminated, and light colored, most are black hard, low [+~ 18
-0- | density, angutar vesicular agglomerate material. Some No
<+ brick fragments. Grains coarsen with depth. No odor resistance
N4 and no sheen. in this
O interval.
10 17 First run no
0 ] recovery.
7 C Moved over
L and
O pushed
l 16 second
e boring. 50%
O- - recovery
o on second
o> attempt.
] 18
c-4 | 12.0- 15 o |
15.5' O]
-
O A 14
(13.0-15.5') SM- SILTY SAND WITH GRAVEL: gray,
fine, subrounded, equant, dense, wet. 25% fines, 15%
fine to coarse gravel. No odor or sheen.
13
15 12
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwator
N =8PT Date Time |Depth (it.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collection follows RETEC's SOP 310

GS = Grab Sample

Phone: {206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core




Boring Log

Boring #: GP-07
Sheet 1 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239367.61 Easting:1270815.79

Client: PSE

Method: Geoprobe

Ground Elevation: 27.569'

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 16.0’
Start Date & Time:09/18/2007 1006 Bit Type: 2" Geoprobe shoe Seal: 16.0-1.0' bentonite, 1.0-0' top soil
Finish Date & Time:09/18/2007 1024 Boring ID: 2" Logged By:A. Jambrosic
Sample o |- g
£ |2~ ilan Description B
Sample| Depth |Blows pD | 2 | & & Soil and Rock Descriptio ® £ | Comments
Range | Per |% Reg glav Classification Scheme: USCS/ASTM -
ID (ft) |6Inch (ppm) | O o
C-1 0-2.0' 7|0 0
e (0-1.0") ML- SANDY SILT: brown, fine, subangular to T
subrounded, equant, loose, dry. 30% fine sand, 10- H- 24
15% gravel, fine, subround to subangular. Roots and 1
organics. Qrganic odor and no sheen. (TOPSQIL)
(1.0-15.0") SW-SAND: brown with red, yellow and black
grains, fine to coarse, angular to subrounded, loose, H- 23
dry. Predominantly medium to coarse sand. Cinders,
two pieces of gravel-sized agglomerate, angular, gray,
vesicular material. Thin horizons of black soot, brittle,
streaks black @ 2.0' and 4.0'. No odor and no sheen.
(FILL) |
22
21
C-2 4.0-8.0 60 |0
\ . . . . H 20
@ 4.5' and 5.0' Discreet horizons of black cinders ~0.1
thick. No to slight odor, no sheen.
T+ 19
18
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N = SPT Date Time {Depth {ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

1011 SW Kilickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collection follows RETEC's SOP310

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core

DP = Direct Push
GS = Grab Sample




Boring Log

Boring #: GP-07
Sheet 2 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239367.61 Easting: 1270815.79

Client: PSE

Method: Geoprobe

Ground Elevation: 27.569'

Contractor: Cascade Drilling

Casing ID: 1,75"

Total Depth: 16.0'

Start Date & Time:09/18/2007 1006

Bit Type: 2" Geoprobe shoe

Seal: 16.0-1.0' bentonite, 1.0-0" top soil

Finish Date & Time:09/18/2007 1024

Boring 1D: 2"

Logged By:A. Jambrosic

Sample L | . . 5
sample] Depth [Blows o | B ¥ Soil and Rock Description € Z | Comments
Range | Per |% Rec B8~ Classification Scheme: USCS/ASTM 2
1o (ft) |6inch (ppm) | S &
@ 7.0' Wet. =z
17
c-3 8.0- 50 |13.2 @ 8.0' Odor increase to slight with moderate sheen.
: 12.0' L 16
15
@ 10.0-10.2' Fine grained layer of fine sand, grey
staining at top, heavy rainbow sheen and strong odor. || 14
+13
c-4 12.0- 100 | 6.4 ]
16.0' | 42
Groundwater
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type :
N =SPT Date Time | Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collection follows RETEC's SOP310

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

DP = Direct Push

GS = Grab Sample

C = Core




Boring Log

Boring #: GP-07
Sheet 3 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239367.61 Easting:1270815.79

Client: PSE

Method: Geoprobe

Ground Elevation: 27.569'

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 16.0'
Start Date & Time:09/18/2007 1006 Bit Type: 2" Geoprobe shoe Seai: 16.0-1.0' bentonite, 1.0-0' top soil
Finish Date & Time:09/18/2007 1024 Boring 1D: 2" Logged By:A. Jambrosic
Sample L | ; e 5
£ | =~ ription = T
Sampra] Depth [Blows oo | & |B3 Soil an_d Rock Descriptio % £ | Comments
Range | Per |% Rec g 8> Classification Scheme: USCS/ASTM 2
10 (ft) |6inch (ppm) | G o
11
@ 14.0' Grains become more coarse. T
10
(15.0-15.7") GW - GRAVEL WITH SAND: brown with 1
red, yellow and black grains, fine to coarse, angular to
subrounded, loose, wet. 65% coarse gravel, angular,
black/dark gray, light, brittle, easily broken with hand T
tools, shiny, vitreous luster, small, vesicles. Moderate 4
odor. Sheen is moderate in finer grains above 15.0', g
slight @ 15.0' and below. Moderate white with broken
raindow sheen at lower contact. (FILL) ]
0 (15.7-16.0") SM-SILTY SAND WITH GRAVEL: gray, ]
fine, subrounded, equant, dense, wet. 25% fines, 15%
fine to coarse gravel. Top 0.2' olive staining. Odor slight
at contact to none with depth. Moderate white sheen
with broken rainbow sheen at upper contact, no sheen
with depth. (GLACIAL DEPOSIT)
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N = SPT Date Time |Depth (it.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Kilickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collection foliaws RETEC's SOP310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core




Boring Log

Boring #: GP-08
Sheet 1 0f 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing:239310.21 Easting: 1270825.26

Clvient: PSE

Method: Geoprobe

Ground Elevation: 24.819'

Contractor: Cascade Drilling

Casing ID: 1,75"

Total Depth: 16.0°

Start Date & Time:09/18/2007 1110

Bit Type: 2" Geoprobe shoe

Seal: 16.0-1.0' bentonite, 1.0-0 top soil

Finish Date & Time:09/18/2007 1128

Boring ID: 2"

Logged By:A. Jambrosic

Sample

Depth
Range
ID (it.)

Blows|

Per
6 Inch

PID
(ppm)

Sample % Red]

Graphic

Depth

g

Soil and Rock Description
Classification Scheme: USCS/ASTM

Elevation

()

Comments

C1 0-2.0' 7510

4.0-8.0 5 |0

(=]

(0-1.0") ML-SILT WITH SAND: black, fine, subangular
to subrounded, equant, loose, dry. 15% very fine sand,
~10% gravel, fine, subrounded to subangular. Roots
and organics. Organic odor and no sheen. (TOPSOIL)

(1.0-2.0") SW- SAND WITH GRAVEL: brown with black,
yellow, and red grains, fine to coarse, angular to
subrounded, irregular shape, loose, dry. 15% fine
gravel and black sooty cinder clasts, brittle, streaking.
No odor and no sheen. (FILL)

(2.0-5.0") SW- SAND WITH GRAVEL: brown with black,
yellow, and red grains, fine to coarse, angular to
subrounded, iregular shape, loose, wet. Sand with
sand sized cinders and black sooty material. 15%
gravel, fine, angular, some vesicular agglomerates, and
some black sooty clasts. No to slight odor, no sheen.
(FILL)

@ 3.0 to 3.5 Feet discreet black sooty horizon. Slight
odor, no sheen.

@ 4.0' Wet.

~
(5.0-5.5") SP- SAND: brown with black, yellow, and red
grains, fine to coarse, loose, wet. 80% fine to medium
sand, 20% coarse sand. (FILL)

(5.5-10.5'y SW- SAND WITH GRAVEL: brown with

black, yellow, and red grains, fine to coarse, angular to

subrounded, irregular shape, loose, wet. Sand with

sand sized cinders and black sooty material. 15%

gravel, fine, angular, some vesicular agglomerates.

- 21

T 20

H- 18

17

H- 16

Slight odor and no sheen. (FILL)

15

Remarks and Datum Used:

Horizontal Datum: NAD83/91

Sample Type

Groundwater

N = SPT

The RETEC Group, Inc.

Vertical Datum: USACE

Date

Time

Depth (1)

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace coliected following RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C =Core




Boring #: GP-08
Sheet20f3

Boring Log

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239310.21 Easting: 1270825.26

Client: PSE

Method: Geoprobe

Ground Elevation: 24.819"

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 16.0'
Start Date & Time:09/18/2007 1110 Bit Type: 2" Geoprobe shoe Seal: 16.0-1.0' bentonite, 1.0-0 top soil
Finish Date & Time:09/18/2007 1128 Boring ID: 2" Logged By:A. Jambrosic
Sample L | e ) - s
£ =~ =
sampra] Depih [Blows o | & |58 Soil and Bock Description 5 2| comments
Range | Per |% Reg g 8- Classification Scheme: USCS/ASTM 3
1D (ft) |6Inch (ppm) | G o
15
14
c3 |80 75 |0 |
12.0'
13
H-12
[ aSnaiaha e e A i
TN ! (10.5 to 11.0") SW- SAND: brown with black, yellow, T
ok and red grains, fine to coarse, angular to subrounded, - 14
irregular shape, loose, wet. Grains coarsening with |
depth. (FILL)
e (11-15.0') SW- SAND WITH GRAVEL: brown with
black, yellow, and red grains, fine to coarse, angularto | |
subrounded, irregular shape, loose, dry. Sand with
sand sized cinders and black sooty material. 15% 10
gravel, fine, angular, some vesicular agglomerates, |
more sooty material in this interval. No odor and no
Cc-4 12.0- 75 |0 sheen. (FILL)
16.0'
9
1
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Grounfjwater
N = SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collected following RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core




Boring Log

Boring #: GP-08
Sheet 3 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239310.21 Easting: 1270825.26

Client: PSE

Method: Geoprobe

Ground Elevation: 24.819'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 16.0

Start Date & Time:09/18/2007 1110

Bit Type: 2" Geoprobe shoe

Seal: 16.0-1.0' bentonite, 1.0-0 top soil

Finish Date & Time:09/18/2007 1128

Boring ID: 2"

Logged By:A. Jambrosic

Sample

Depth
I

Sample Range | Per
iD (i) |6Inch

Blows
% Re PID
(ppm)

Graphic

Depth
(ft.)

Soil and Rock Description
Classification Scheme: USCS/ASTM

Comments

(ft.)

Elevation

(15.0-15.5') GW - GRAVEL WITH SAND: brown with
black, yellow, and red grains, fine to coarse, angular to ||
subrounded, irregular shape, loose, dry. 60% fine to

15 | coarse gravel, angular, low density, agglomerate, some
black some light colored, vesicular, brittle. No to
moderate odor at lower contact, no sheen. (FILL) 4

(15.5-16.0") SM- SILTY SAND: gray, fine, subrounded,
equant, dense, wet. 25% fines, 10 to 5% fine to coarse |t
gravel up to 1.5" diameter, subrounded, dense, wet. +
Olive staining and moderate odor in upper 0.2". No

staining or odor below. No sheen. (GLACIAL

DEPOSIT)

Remarks and Datum Used:

Horizontal Datum: NAD83/91

N =SPT

Vertical Datum: USACE

Sample Type Groundwater

Date Time |Depth (ft.)

The RETEC Group, Inc.

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collected following RETEC's SOP 310

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core

GS = Grab Sampie




Boring #: GP-09
Sheet 1 of 4

Boring Log

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239228.80 Easting:1270815.12

Client: PSE

Method: Geoprobe

Ground Elevation: 26.803"

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 20.0*
Start Date & Time:09/18/2007 1250 Bit Type: 2" Geoprobe shoe Seal: 20.0-1.0' hentonite, 1.0-0 top soil
Finish Date & Time:09/18/2007 1317 Boring ID: 2" Logged By:A. Jambrosic
Sample L . o s
£ |2~ Soil and Rock Description 2 =
Sample Depth |Blows PID o | Q4 © Comments
Range | Per |% Reg s 8 ~ Classification Scheme: USCS/ASTM z =
1D {ft) |6Inch (ppm) | O i
¢ 020 5 0 [ —°
e (0-0.5") ML- SANDY SILT: brownish grey, fine ,
| subrounded, loose, soft , dry. 25% very fine sand.
Abundant roots and organic material. Coarse, )
27 , subrounded gravels at lower contact. Organic odor and 4~ 23
O « no sheen. (TOPSOIL)
M o o o et e e o e e e e e e e e et e o e e e - - —-———— = T
y M (0.5-4,0") SW- SILTY SAND WITH GRAVEL: greyish
7N brown, fine, subrounded to subangular, loose, dry. 35%
o O silt. Cinders and some soot - black streak, brittle. 15%
a Y fine gravel, trace coarse gravel. No odor and no sheen.
. O (FILL) H 29
O’ O H-21
14.9 :) O
:) O H- 20
C-2 |4.0-8.0 50 10 iR (4.0-6.5) SM- SILTY SAND WITH GRAVEL: greyish
brown, black, yellow, and red grains, fine to coarse,
angular, loose, dry. Predominantly medium to coarse I
sand. 15% silt. 20% gravels, angular and black cinders, H-149
soot - black streak, low density, brittle, shiny material.
No odor and no sheen. (FILL)
-5
18
t
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N = SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace colled following RETEC's SOP 310

GS = Grab Sample

Phone: {206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core




Boring Log

Boring #: GP-09
Sheet 2 of 4

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239228.80 Easting: 1270815.12

Client: PSE

Method: Geoprobe

Ground Elevation: 26.803"

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 20.0'
Start Date & Time:09/18/2007 1250 Bit Type: 2" Geoprobe shoe Seal: 20.0-1.0' bentonite, 1.0-0 top soil
Finish Date & Time:09/18/2007 1317 Boring ID: 2" Logged By:A. Jambrosic
Sample Q | < . ‘e s
£ €~ Soil and Rock Description =
Sample| Depth |Blows pp | 2 |2 ¢ s &£ | Comments
Range | Per |% Red g 8- Classification Scheme: USCS/ASTM 2 =
o (ft) |6inch {ppm) | & o
RIE (6.5-7.8') SM- SILTY SAND WITH GRAVEL: reddish || 17
S brown, fine, angular, medium dense, damp. Oxidized, |T
KIS red coloring. 30% fine gravels, angular agglomerates,
ST and black cinder-like grains. No odor or sheen. (FILL)
Sk @ 7.5' Wet. Strong odor, NAPL and heavy rainbow 1
et sheen. =
A: H-16
A N A (7.8-12.0") SW- SAND WITH GRAVEL: black, red, !
C-3 8.0- 66 112.3 | O yellow and brown grains, fine to medium, angular,
12.0' g e loose, wet. 55% fine to medium sand. 45% gravel fine
| to coarse, trace coarse, angular, Strong odor, NAPL
:) ¢ and heavy rainbow sheen 7.8-10". (FILL) 15
17.5 3 O 1
:j O + 14
O N @ 10' Very fine sand, ~35% silt, fayer 0.1' thick. Strong
vl O-— 10 | odor. @ 10-12' Slight to moderate sheen.
ij O H-13
7.6 3 O
O O 12
03
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N =SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: (206) 624-9349

Fax: (206) 624-2839

Vertical Datum: USACE

Headspace colled following RETEC's SOP 310

Bobcat mounted limited access Geoprobe

DP = Direct Push
GS = Grab Sample

C = Core




Boring Log

Boring #: GP-09
Sheet 3 of 4

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239228.80 Easting:1270815.12

Client: PSE

Method: Geoprobe

Ground Elevation: 26.803"

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 20.0°

Start Date & Time:09/18/2007 1250

Bit Type: 2" Geoprobe shoe

Seal: 20.0-1.0' bentonite, 1.0-0 top soil

Finish Date & Time:09/18/2007 1317

Boring ID: 2"

Logged By:A. Jambrosic

Sample L . . 5
P £ S~ Soil and Rock Description 2 =
sample| Depth Blows PD | & |2 ¢ , ® £ | Comments
Range | Per |% Rec g (a~ Classification Scheme: USCS/ASTM > =
D (&) [6inch (Ppm) | O i
C-4 12.0- 50 e U | PP meiteteliehieiunlsaiaiete
e N (12.0-14.0") SW- SAND WITH GRAVEL: black, red,
16.0 N yellow and brown grains, fine to coarse, angular, loose,
- O wet. 35-40% gravel, 40% fine and very fine sand. 5%
-V silt. 156% medium to coarse sand. Grading to gravel H- 11
e with sand with depth. NAPL and sheen 12-13', heavy
3 O sheen below. (FILL)
%
o5 (14.0-19.0") GW- GRAVEL WITH SAND: black, with
L C yellow and red grains, fine to coarse, angular, loose,
] wet. Black, low density, brittle, cinder material and
O. L] agglomerate. 40% fine to coarse sand. Strong odor and -9
: . £ heavy rainbow sheen. (FILL)
O AL
7186
-
o
g 8
oy
i C @16.0-19.0' Strong odor and light to moderate sheen.
C-5 16.0- 50 (0.6 O
20.0' Y
N _
ol
o
O
0 6
O
7
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace colled following RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe




Boring #: GP-09

Boring Log

Sheet 4 of 4

Project: Gas Works Park

Operator:

Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drili Rig Type: Geoprobe

Northing: 239228.80 Easting: 1270815.12

Client: PSE

Method: Geoprobe

Ground Elevation: 26.803'

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 20.0'
Start Date & Time:09/18/2007 1250 Bit Type: 2" Geoprobe shoe Seal: 20.0-1.0° bentonite, 1.0-0 top soil
Finish Date & Time:09/18/2007 1317 Boring ID: 2" Logged By:A. Jambrosic
Sample 2 | . - s
= o =y
sampre] DoPth [Blows o £ B3 Soil and Bock Description 2 T | Comments
Range | Per |% Reg g8~ Classification Scheme: USCS/IASTM i
1o () |6 mnch ppm) | © o
1 t
N
Q 3 5
%
0 R (19.0-20.0') SM- SILTY SAND WITH GRAVEL: grey,
25% gravel, fine to coarse upto 1.5" diameter,
subrounded. 25% fines, silt and clay. Upper contact top
0.1' olive staining. Moderate odor at upper contact -4
otherwise no odor. Slight sheen at upper contact, none
below. (GLACIAL DEPOSIT)
20 T
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groun.dwater
N =SPT Date Time |[Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Kilickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace colled following RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Bobcat mounted limited access Geoprobe

C = Core




Boring #: GP-09 HSA

Boring Log

Sheet 1 of 1

Project: Gas Works Park

Operator:

Curtis Askew

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: CME55 Track Rig

Northing: 239228.80 Easting: 1270815.12

Client: PSE

Method: Hollow Stem Auger

Ground Elevation: 26.803'

Contractor: Cascade Drilling Casing ID: 4.25" Total Depth: 13.0°
Start Date & Time:09/21/2007 0941 Bit Type: 4.25" ID HSA Seal: 13.0-1.0' bentonite, 1.0-0 top soil
Finish Date & Time:09/21/2007 1027 Boring ID: 9.0" Logged By:A. Jambrosic
Sample L |e . - s
Sampio] DoPIh [Blows oD < :.)_ : Soil and Rock Description % £ | comments
Range | Per [% Rec 218~ Classification Scheme: USCS/ASTM -
1D (ft) |6Inch (ppm) | G ]
0 : Samples
(0-6.5') No sample collected. i p
. o3 collected
I with Dames
T and Moore
H- 22 split spoon
1 sampler.
21
H- 20
19
.._5 ]
H-18
(6.5-8.0") SM- SILTY SAND WITH GRAVEL: reddish T
brown, fine, anguiar, medium dense, damp. Oxidized, I
C-1 50 red coloring. 30% fine gravels, angular agglomerates, [ 17
- g-g; and black cinder-like grains. No odor or sheen. (FILL) [}
@ 7.5' Wet. Strong odor, NAPL and heavy rainbow __ 16 <
sheen. 1
¢z 80 70 (8.0-9.5') SW - SAND WITH GRAVEL: black, red, T
9.5 yellow and brown grains, fine to medium, angular, T 15
loose, wet. Strong odor, NAPL and heavy rainbow
sheen. (FILL) I GP-09R1
T 14 9.0-95t @
ol 10 (9.5-10.0") No sample collected. /: 10:10
c-3 10.0- 75 Coc | I e 9/21/07
11.5' (10.0-11.5") SW - SAND WITH GRAVEL: black, red, T 13
yellow and brown grains, fine to medium, angutar, 4
loose, wet. Strong odor, NAPL and heavy rainbow T
sheen. (FILL) 1 GP-09R1
C-4 11.5- 50 12 11.0-11.5 1
13.0' (11.5-13.0) SW - SAND WITH GRAVEL: black, red, [ @ 10:09
yellow and brown grains, fine to coarse, angular, loose, |1 9/21/07
wet. Dark brown to black staining, heavy sheen, strong H- 11
odor. (FILL) T
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N = 8SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

C = Core




Boring Log

Boring #: GP-10
Sheet 1 of 4

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprohe

Northing: 239171.10 Easting: 1270806.48

Client: PSE

Method: Geoprobe

Ground Elevation: 27.,998'

Contractor: Cascade Drilling

Casing ID: 1.75"

| Total Depth: 24.0°

Start Date & Time:09/18/2007 1410

Bit Type: 2" Geoprobe shoe

Seal: 24.0-1.0' bentonite, 1.0-0" top soil

Finish Date & Time:09/18/2007 1448

Boring ID: 2"

Logged By:A. Jambrosic

Sample - : - &
Sampra] DoPth [Biows oD £ § z Soil and Rock Description % Z | Comments
Range | Per |% Reg & o>~ Classification Scheme: USCS/ASTM q>, ~
1o (ft) |6Inch (ppm) | O T
C1 1020 7510 (0-2.0) ML- SILT WITH SAND: greyish brown, fine, |4
subrounded, loose, dry. 30% very fine sand. 15% fine
gravel. Roots in top 0.3'. One coarse gravel whitish
yellow brick material. Organic odor and no sheen.
(TOPSOIL) H~ 24
23
(2.0-4.0" SP- SAND WITH GRAVEL: dark greyish
brown, red, black, yellow grains, very fine to fine,
angular to subrounded, loose, dry. 60% very fine sand.
20% fine gravel, angular, low density, black to grey,
shiny material and agglomerates. No odor or sheen. H- 22
(FILL)
+ 21
C-2 14.08.0 5 10 (4.0-16.0) GW- GRAVEL WITH SAND: black with red,
brown, white, and yellow grains, fine to coarse, angular,
loose, dry. 60% fine to coarse gravels, agglomerates, -
low density, vesicular, various colors. Black fine
grained sooty clasts, brittle, small vesicles, soot- black |+ 20
streak. 30% fine to medium sand, 10% coarse. No
odor, no sheen. (FILL)
19
Remarks and Datum Used: Horizontal Datum: NAD83/91 Sample Type Groundwater
N = SPT Date Time |Depth (ft.)

The RETEC Group, inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collected following RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

C =Core




Boring Log

Boring #: GP-10
Sheet 2 of 4

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239171.10 Easting: 1270806.48

Client: PSE

Method: Geoprobe

Ground Elevation: 27,998'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 24.0'

Start Date & Time:;09/18/2007 1410

Bit Type: 2" Geoprobe shoe

Seal: 24.0-1.0" bentonite, 1.0-0' top soil

Finish Date & Time:09/18/2007 1448 Boring ID: 2" Logged By:A. Jambrosic
Sample Q| - g
=] _ Soil and Rock Description s
Sample| Depth |Blows o | & |SE o ' P § £ | Comments
Range | Per |% Reg LA Classification Scheme: USCS/ASTM >
1D {ft) |6Inch (epm) | @ O
o
O +18
e
o
RENd @ 7.5' Wet. Moderate odor and sheen. -
O ﬁ 17
c-3 8.0- 50 [16.4 O 1T @ 8.0-12.0' Strong odor and heavy sheen.
12.0' e
O]
R H-16
o1
oy
O] I
. 15
N
06 | (U0
O]
-]
& C 14
o8
-
O +
Y =13
c-4 12.0- 25 |01 O AT @ 12.0-16.0' Less black staining on grains than
16.0' v C previous interval. Moderate odor and moderate broken
' O ] white sheen.
e 12
O il
7L L
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N =SPT Date Time |Depth (ft.)
The RETEC Group, Inc. Vertical Datum: USACE = Di
1011 SW Kiickitat Way, Suite 207 DP = Direct Push
Seattle, WA 98134-1162 Headspace collected following RETEC’s SOP 310 | GS = Grab Sample
Phone: {206) 624-9349 C = Core
Fax: (206) 624-2839




Boring #: GP-10
Sheet 3 of 4

Boring Log

Project: Gas Works Park

Operator:

Kasey Gable

Location; Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239171.10 Easting:1270806.48

Client: PSE

Method: Geoprobe

Ground Elevation: 27.998'

Contractor: Cascade Drilling Casing ID:; 1.75" Total Depth: 24.0°
Start Date & Time:09/18/2007 1410 Bit Type: 2" Geoprobe shoe Seal: 24.0-1.0' bentonite, 1.0-0' top soil
Finish Date & Time:09/18/2007 1448 Boring ID: 2" Logged By:A. Jambrosic
Sample 2 | = ) - s
) £ |S -~ Soil and Rock Description s 7
Sample| Depth |Blows D | & | S & - s £ | Comments
Range | Per |% Req S ina™ Classification Scheme: USCS/ASTM 2
i () |6 Inch (ppm) | =
oy
O
-
o- 3 H-11
E C__
O
-
O
Y 10
O . 15
R
O
- I
O . (16-16.5") SP- SAND WITH GRAVEL.: black with red,
c-5 16.0- 30 |0 brown, white, and yellow grains, fine, angular, loose,
20.0' orele] wet. 15% agglomerate gravel. Some Black staining on
: JOCH grains. Slight odor and no sheen. (FILL)
Q -] (16.5-23.2") GW- GRAVEL WITH SAND: black with red,
aNd brown, white, and yellow grains, fine to coarse, -8
R angular, loose, dry. 60% fine to coarse gravels,
7 agglomerates, low density, vesicular, various colors.
- Black fine grainded sooty clasts, brittle, small vesicles,
R soot marks gloves. 30% fine to medium sand, 10%
T coarse. Not as much black staining around grains,
o similar to last interval. Slight odor and no sheen. (FILL) 1y
o |
-
O
-
O H-6
gl
O
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N =SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collected following RETEC’s SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: {206) 624-2839

C = Core




Boring Log

Boring #: GP-10
Sheet 4 of 4

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239171.10 Easting: 1270806.48

Client: PSE

Method: Geoprobe

Ground Elevation: 27.998'

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 24.0"
Start Date & Time:09/18/2007 1410 Bit Type: 2" Geoprobe shoe Seal: 24.0-1.0" bentonite, 1.0-0' top soil
Finish Date & Time:09/18/2007 1448 Boring ID: 2" Logged By:A. Jambrosic
Sample : | Soil and Rock Descripti §
= = i S -~
Sample| DoPth |Blows pD | & | S ot and Rock Description 8 £ | Comments
Range | Per |% Re: - Classification Scheme: USCS/ASTM il
o {ft) |61nch {ppm) | 9 o
O f
. C 5
c-6 | 20.0- 50 |13 |O.T20
24.0' Y4
O ]
N -4
Ol
N
O]
e
O -3
e
O ]
N
o ,
ad
0 Ol
T (23.2-24.0') SM- SILTY SAND: grey, very fine to fine,
subrounded, equant, dense, wet. 25% silt. Trace fine
gravel, subrounded. Top 0.3' black, with organic decay
: odor, not oily, no sheen. Below 0.3": no odor with L4
. depth, no sheen. (GLACIAL DEPOSIT)
4l
Remarks and Datum Used:  Horizontal Datum: NADS3/91 Sample Type Groundwater
N=S8PT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace coliected following RETEC's SOP 310

Phone: (206) 624-9349
Fax: {206) 624-2839

DP = Direct Push
GS = Grab Sample
C = Core




Boring Log

Boring #: GP-11
Sheet 1 of 5

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239086.39 Easting: 1270780.38

Client: PSE

Method: Geoprobe

Ground Elevation: 30.017"

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth; 32.0

Start Date & Time:09/18/2007 1520

Bit Type: 2" Geoprobe shoe

Seal: 32.0-1.0' bentonite, 1.0-0' top soil

Finish Date & Time:09/18/2007 1633

Boring ID; 2"

Logged By:A.Jambrosic

Sample

Depth
I
Sample Range

ID (ft)

Soil and Rock Description
Classification Scheme: USCS/ASTM

Blows Comments

Per
6 Inch

% Rec

Depth
(ft.)
Elevation
(ft.)

e
i
G
(ppm) | &

o

C1 1020 7510 (0-0.5) ML- SILT WITH SAND AND GRAVEL: greyish
brown, fine, subrounded, loose, dry. 15-20% gravel,
fine to coarse, subrounded. Abundant roots. Organic

\idor. (TOPSOIL)

(0.5-3.5'y ML- SILT WITH SAND AND GRAVEL:
greyish brown, fine, subrounded, loose, dry. 15-20%
gravel, fine to coarse, subrounded. @ 0.5' yellow
oxidized rock material. (FILL)

: (3.5-4.5') SP- SAND, light greyish brown, very fine,

.1 loose, dry to damp. Trace fine gravel. Small area of
increased silt content, reddish brown. No odor and no
) sheen. (TOPSOIL)

c-2 4.0-8.0 75 |0 .

(4.5-8.0") SW- SAND WITH GRAVEL, black , fine to
coarse, angular, loose, dry. 40% fine to coarse gravel,
angular, sooty cinders, black, brittle, small vesicles, and
agglomerates. Slight odor and no sheen. (FILL)

M- 22

Sample Type Groundwater

Remarks and Datum Used:  Horizontal Datum: NAD83/91 -
Date Time | Depth (ft.)

N = SPT

The RETEC Group, Inc. Vertical Datum: USACE

1011 SW Kiickitat Way, Suite 207 DP = Direct Push

Seattle, WA 98134-1162 Headspace coliected following RETEC's SOP 310 | GS = Grab Sample

Phone: (206) 624-9349

Fax: (206) 624-2839 C = Core




Boring Log

Boring #: GP-11
Sheet 2 of 5

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239086.39 Easting:1270780.38

Client: PSE

Method: Geoprobe

Ground Elevation: 30.017’

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 32.0°

Start Date & Time:09/18/2007 1520

Bit Type: 2" Geoprobe shoe

Seal: 32.0-1.0' bentonite, 1.0-0' top soil

Finish Date & Time:09/18/2007 1633

Boring ID: 2"

Logged By:A.Jambrosic

Sample L | e . . 5
= - ion s =
Sample Depth |Blows PID =3 E- P Soil ar‘d BOCK Descript E £ | Comments
Range | Per |% Reg g a~ Classification Scheme: USCS/IASTM > =
1D (ft) |61nch {ppm) | O O
N +
:) O H- 20
f O @ 7.0-7.3' Reddish brown, less soot and cinders.
O 5% H 19
|- /) b e e e e e e ———— x|
C-3 8.0- ) 70 [10.5 B (8.0-9.5") GM- SILTY GRAVEL WITH SAND, black, fine {1
12.0 = to coarse, angular, loose, wet. Cinder and agglomerate
é . material. Black soot coats surface of water and grains.
- Soot streaks on gloves and paper. Strong odor. (FILL)
B H-18
®
=
®
o C (9.5-16.0") GW- GRAVEL WITH SAND, black, fine to
O coarse, angular to subrounded, loose, wet. 45% fineto - 17
L (H 10 coarse sand. Some soot on grains. Agglomerate and
289 |- & cinder gravels. Silt sized soot forms thin layer on water
O . surface. Slight lustrous sheen 11.0-12.0". Strong odor
Lo C and heavy sheen.
O H- 16
| ]
o
o (12.0-16.0)
O E Presence of
o 15 NAPL
O ] @ 12.0-16.0" Vitreous luster and heavy sheen added
c-4 12.0- 50 837 /AT throughout, grains coated black, NAPL. Strong odor. based on
16.0' e C (FILL) i UV core
O] photography
Y and
] - 14 petrophysica
O X 1 testing
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groun‘dwater
N = SPT Date Time |Depth (ft.)
The RETEC Group, Inc. Vertical Datum: USACE = Di
1011 SW Klickitat Way, Suite 207 DP = Direct Push
Seattle, WA 98134-1162 Headspace collected following RETEC's SOP 310 | GS = Grab Sample
Phone: (206) 624-9349 C=C
Fax: (206) 624-2839 =Lore




Boring #: GP-11

Boring Log

Sheet 3 of 5

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239086.39 Easting:1270780.38

Client: PSE

Method: Geoprobe

Ground Elevation: 30.017'

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 32.0'
Start Date & Time:09/18/2007 1520 Bit Type: 2" Geoprobe shoe Seal: 32.0-1.0' bentonite, 1.0-0' top soil
Finish Date & Time:09/18/2007 1633 Boring ID:; 2" Logged By:A.Jambrosic
Sample L |- . e S
= — Description s -
Samplo] DePth |Blows pp | & (B8 Soiland BOCK escripti % £ | Comments
Range | Per |% Red . Classification Scheme: USCS/ASTM > =
D () |8inch {pom) | @ o
g results.
O]
Ed
o H-13
e C__
O]
-
O
e 12
O .15
e
% T
. H 11
%
¢-5 1 16.0- 30137 1y (16.0-23.09 GW- GRAVEL WITH SAND, black with
20.0 O ] red, yellow, brown and white grains, fine to coarse,
7 angular to subrounded, equant to flattened and
s C elongate, loose, wet. Agglomerates, low density,
o0 vescular, light colored to black. Cinders with metallic - 10
7 luster, low density, and small vesicles. Some soot near
AT top of interval, not as heavily impacted. Moderate odor
o and no sheen. (FILL)
N
O is
T 9
)
O
o
O
- -8
O N
-
N T
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N = SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134.1162

Headspace collected following RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

C = Core




Boring Log

Boring #: GP-11
Sheet 4 of 5

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239086.39 Easting: 1270780.38

Client: PSE

Method: Geoprobe

Ground Elevation: 30.017'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 32.0"

Start Date & Time:09/18/2007 1520

Bit Type: 2" Geoprobe shoe

Seal: 32.0-1.0' bentonite, 1.0-0' top soil

Finish Date & Time:09/18/2007 1633

Boring ID: 2"

Logged By:A.Jambrosic

Sample L | c Soil and Rock Descripfi 5
Samplo Depth |Blows oD -g_ § E [o]] al"l . 0oC escripton = e Comments
Range | Per |% Reg g 13- Classification Scheme: USCS/ASTM 2
D {ft) |6 Inch {ppm) | © o
o i
O . @ 20.0-23.0'- Brown NAPL. Strong odor and heavy
c-6 20.0- 50 +1 (7T 20 | rainbow sheen.
24,0 O
o
C,>' > 1
il
O]
o
O ]
Y 5
143 | O 1
-
O
o 1,
N
A1 (23.0-32.0" SM- SILTY SAND WITH GRAVEL: very
dark grey, very fine, subrounded, equant and elongate,
dense, wet. 25% fines, silt and clay. 15% fine to
coarse gravel, subrounded. Stained very dark grey.
Moderate odor and slight broken sheen. (GLACIAL H-3
DEPOSIT)
c.7 .0- 75 .
gg g. "7 @ 24.0-32,0' Less staining, dark grey. No odor and no
' sheen.
TSN 2
el 28
1
1
Groundwater
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type n
N = SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: {206) 624-9349

Fax: (206) 624-2839

Vertical Datum: USACE

Headspace collected following RETEC's SOP 310

DP = Direct Push
GS = Grab Sample

C =Core




Boring Log

Boring #: GP-11
Sheet 5 of 5

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239086.39 Easting:1270780.38

C|ien_t: PSE

Method: Geoprobe

Ground Elevation: 30.017'

Contractor: Cascade Drilling

Casing 1D: 1.75"

Total Depth: 32.0'

Start Date & Time:09/18/2007 1520

Bit Type: 2" Geoprobe shoe

Seal: 32.0-1.0' bentonite, 1.0-0' top soil

Finish Date & Time:09/18/2007 1633

Boring ID: 2"

Logged By:A.Jambrosic

Sample 2 | e . - §
samera] Dopth [Biows - £ §§ Soil and Rock Description S T | comments
P Range | Per |% Rec g 8= Classification Scheme: USCS/ASTM 3 =
o {ft) |6Inch pm) | © o
0
-1
c-8 28.0- 100 (7.4
32.0'
-2
-3
30
-4
-5
. : Sample Type Groundwater
Remarks and Datum Used: D : /91
Horizontal Datum: NAD83/9 N = SPT Date Time |Depth ()

The RETEC Group, inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collected following RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

C = Core




Boring Log

Boring #: GP-11 HSA
Sheet 1 of 1

Project: Gas Works Park

Operator: Curtis Askew

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: CME55 Track Rig

Northing: 239086.39 Easting:1270780.38

Client: PSE

Method: Hollow Stem Auger

Ground Elevation: 30.017'

Contractor: Cascade Drilling Casing ID: 4.25" Total Depth: 23.0°
Start Date & Time:09/20/2007 1249 Bit Type: 4.25"ID HSA Seal: 23.0-1.0' bentonite, 1.0-0’ top soil
Finish Date & Time:09/20/2007 1340 Boring ID: 9.0" Logged By:A.Jambrosic
Sample Q | . - &
= o n = -~
Sampra] Dot [Blows o1& §_ g Soil a. d Bock Description € Z | comments
Range | Per |% Red B IR~ Classification Scheme: USCS/ASTM 2 =
D {ft) |6inch (ppm) | i
0 (0-20.0") No sample collected. E Samples
T 26 collected
25 with Dames
1 I and Moore
-+ 24 split spoon
1 sampler.
T 23
s 22
21
T 20
—- 19
] 18
10 17
] + 16
15
E
13
+ 15 12
—: 1
10
| “9
=8
(20.0-23.0") GW- GRAVEL WITH SAND, black with I
20 | red. yellow, brown and white grains, fine to coarse, -7
c-1 20.0- o angular to subrounded, equant to flattened and ¥
21.5' O elongate, loose, wet. Agglomerates, low density, '_‘6
Iy vescular, light colored to black. Cinders with metallic F
C-2 21.5- < C luster, low density, and small vesicles. Brown NAPL.  [+5
23.0" O Strong odor and heavy rainbow sheen. (FILL) _:_4
A kS
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groun.dwater
N =SPT Date Time |Depth (ft.)
The RETEC Group, Inc. Vertical Datum: USACE = Dj
1011 SW Klickitat Way, Suite 207 DP = Direct Push
Seattle, WA 98134-1162 GS = Grab Sample
Phone: (206) 624-9349 cC=C
Fax: (206) 624-2839 = Core




Boring Log

Boring #: GP-11 HSA-R2
Sheet 1 of 1

Project: Gas Works Park

Operator: Curtis Askew

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: CMES55 Track Rig

Northing: 239086.39 Easting: 1270780.38

Client: PSE

Method: Hollow Stem Auger

Ground Elevation: 30.017'

Contractor: Cascade Drilling Casing ID: 4.25" Total Depth: 23.0'
Start Date & Time:09/20/2007 1340 Bit Type: 4.25" ID HSA Seal: 23.0-1.0' bentonite, 1.0-0' top soil
Finish Date & Time:09/20/2007 1445 Boring ID: 9.0" Logged By:A.Jambrosic
Sample 2 le . o s
o] Depth [Biows oo < |5 Z Soil and Rock Description € Z | comments
P® Range | Per |% Red g I18= Classification Scheme: USCS/IASTM z =
1D (it} [6Inch fppm) | @ o
0 +
11 & ¥ Samples
I (0-11.5'y No sample collected. - 26 collected
1 25 with Dames
I and Moore
T 24 split spoon
I sampler.
T2
s 22
T 21
+ 20
19
18
¥ (11.5-14.5")
H-10 T17 Presence of
3 NAPL
+ 16
11.5- (11.5-14.5") GW- GRAVEL WITH SAND, black, fine to added
C-1 13.0° 10 gl coarse, angular to subrounded, loose, wet. 45% fineto £ 15 based on
O coarse sand. Some soot on grains. Agglomerate and UV core
T cinder gravels. Vitreous luster and heavy sheen 14 photography
c-2 10 s g throughout, grains coated black, NAPL. Strong odor. T 13 and
:3.0'- Ot (FILL) I petrophysica
4.5 £ 12 testing
115 | (14.5-20.0°) No sample collected. I results.
i
10
I GP-11
19 21.0-21.5'
g @ 14:35
(20.0-23.0') GW- GRAVEL WITH SAND, black with 3 9/20/07
20 red, yellow, brown and white grains, fine to coarse, +7
c-3 20.0- 25 o angular to subrounded, equant to flattened and I GP-11
21.5' O 4 elongate, loose, wet. Agglomerates, low density, 6 22.5-23.0'
Ry vescular, light colored to black. Cinders with metalfic I 14:45
) ¢ @
C-4 21.5- 30 ray luster, low density, and small vesicles. Brown NAPL.  [£5 9/20/07
23.0 O Strong odor and heavy rainbow sheen. (FILL) T 4
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N = SPT Date Time | Depth (ft.)
The RETEC Group, Inc. Vertical Datum: USACE =0
1011 SW KlickitatpWay, Suite 207 DP = Direct Push
Seattle, WA 98134-1162 GS = Grab Sample
Phone: {206) 624-9349 c=C
Fax: (206) 624-2839 = Lore




Boring Log

Boring #: GP-11 HSA-R3
Sheet 1 of 1

Project. Gas Works Park

Operator: Curtis Askew

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: CMESS Track Rig

Northing: 239086.39 Easting:1270780.38

Client: PSE

Method: Hollow Stem Auger

Ground Elevation: 30.017'

Contractor: Cascade Drilling Casing ID: 4.25" Total Depth: 14.5'
Start Date & Time:09/21/2007 0810 Bit Type: 4.25" ID HSA Seal: 14.5-1.0' bentonite, 1.0-0' top soil
Finish Date & Time:09/21/2007 0830 Boring ID: 9.0" Logged By:A.Jambrosic
Sample L | e . - 5
Sampio] Dopth [Blows o < |5 z Soil and Rock Description 2 T | comments
Range | Per |% Rec g8~ Classification Scheme: USCS/ASTM >
ID {it) |6 inch {ppm) | 9 o
0 30
\ + Samples
0-11.57 N le coliected. I
( 5") No sample collecte i collected
T 29 with Dames
I and Moore
T split spoon
T 28 sampler.
f27
+ 26
I T2 (11.5-14.5)
- Presence of
T 24 NAPL
T added
I based on
T 23 UV core
T photography
T and
T 22 petrophysica
L testing
T 29 results.
H-10 120
1 GP-11R3
T 119 12.0-12.5'
11.5-
C-1 13.0° 30 — I @ 08:18
o C (11.5-14.5") GW- GRAVEL WITH SAND, black, fine to It 18 9/21/07
‘O‘ ] coarse, angular to subrounded, loose, wet. 45% fineto |1
iy coarse sand. Some soot on grains. Agglomerate and T GP-11R3
(] cinder gravels. Vitreous luster and heavy sheen T 12.5-13.0¢
X 17
C-2 20 9 R throughout, grains coated black, NAPL, Strong odor. 1 @ 08:18
o (FILL) i 9/21/07
13.0- e C
14.5' o T 16
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Typs Groundwater
N =SPT Date Time | Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: (206) 624-9349
Fax: (206) 624-2839

DP = Direct Push

GS = Grab Sample

C=Core




Boring #: GP-12

Boring Log

Sheet 1 of 5

Project: Gas Works Park

Operator:

Kasey Gable

Location: Eastern Shore Line

Project #. 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239133.72 Easting:1270796.18

Client: PSE

Method: Geoprobe

Ground Elevation: 28.473'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 32.0'

Start Date & Time:09/20/2007 0751

Bit Type: 2" Geoprobe shoe

Seal: 32.0-1.0' bentonite, 1.0-0 top soil

Finish Date & Time:09/20/2007 0848

Boring ID: 2"

Logged By:A. Jambrosic

Sample

Depth
Range
(ft.)

Blows|
Per
6 Inch

PID
(ppm)

Sample
ID

% Reg

Graphic

Depth
(ft.)

Soil and Rock Description
Classification Scheme: USCS/ASTM

Elevation

Comments

()

C-1 0-2.0' 66 [0

c-2 4.0-8.0 50 |0

o

(0-0.5") ML- SILT WITH SAND: brown to light brown,
fine, subrounded, equant to elongate, loose, dry. 20%
very fine sand. ~10% gravel, fine to coarse, and
coarse sand, subrounded. Roots and organics top 0.5'.
Organic odor to 0.5'. No sheen. (TOPSOIL)

(0.5-3.0") ML- SANDY SILT: black/very dark grey, red,
yellow, and brown grains, fine, loose, dry. ~30% fine to
medium sand. 10% gravels, fine to coarse up to 0.1'
diameter, angular to subrounded agglomerates. Brick
debris. Cinders, black, metalic luster, with small
vesicles. Slight odor and no sheen. (FILL)

(3.0-4.3') ML-SILT: black, fine, loose, soft, dry. Trace
fine gravel, subrounded to angular. Soil is sooty,
streaks black. Slight odor and no sheen. (FILL)

@ 4.0-4.3' Wet.

(4.3-8.0") SM- SILTY SAND WITH GRAVEL: black with
red, brown, yellow, grains, fine to coarse, angular,
irregular shape, loose, dry to wet at 7.0". ~35 to 45%
gravel agglomerates, fine to coarse, angular, irregular
shape, iow density, fused material, muitiple colors,
large vesicles. Black fine gravels, angular, brittle,
vitreous luster, and small vesicles. ~20 to 30% fines.
Moderate odor. Slight broken sheen above water table,
heavy at and below. (FILL)

M- 27

- 24

H- 22

Remarks and Datum Used:

Horizontal Datum: NAD83/91

Sample Type

Groundwater

N =SPT

The RETEC Group, Inc.

Vertical Datum: USACE

Date

Time |{Depth (ft.)

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collected following RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (208) 624-2639

C =Core




Boring Log

Boring #: GP-12
Sheet 2 of 5

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239133.72 Easting:1270796.18

Client: PSE

Method: Geoprobe

Ground Elevation: 28.473'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 32.0°

Start Date & Time:09/20/2007 0751

Bit Type: 2" Geoprobe shoe

Seal: 32.0-1.0' bentonite, 1.0-0 top soil

Finish Date & Time:09/20/2007 0843 Boring 1D: 2" Logged By:A. Jambrosic
Sample 2 |5 Soil and Rock Descripti S
Samota] Depth |Blows o | |28 ott and Rock Lescription S £ | Comments
Pl Range | Per |% Red g &= Classification Scheme: USCS/ASTM 2
D {ft) [6Inch {(ppm) | @ o
NN 22
Skl -
3.0 il
e H-21
PATb e e .
c3 |8.0- 50 A (8.0-13.5) SW- SAND WITH GRAVEL: dark grey with
12.0 i O red, brown, yellow, grains, fine to coarse, angular,
Y Y irregular shape, loose, wet. 45% gravel agglomerates, |- 20
) fine to coarse, angular, irregular, dark staining, low
- O density, fused material, multiple colors, large vesicles.
:) e Black fine gravels, angular, brittle, vitreous luster, and
48.2 CANT small vesicles. Strong odor and very heavy rainbow
o O sheen. (FILL)
% I
3 O- 10
3 0 18
9.8 :) O
:j O H-17
c-4 12.0- 30 :) . @ 12.0-13.5' Sheen not as heavy, stains gloves olive.
16.0' R O
06
DA
Groundwater
Remarks and Datum Used:  Horizontal Datum: NAD83/21 Sample Type :
N =SPT Date Time |[Depth (ft.)

The RETEC Group, Inc.

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: (206) 624-9349

Fax: {206) 624-2839

Vertical Datum: USACE

Headspace collected following RETEC's SOP 310

DP = Direct Push
GS = Grab Sample

C = Core




Boring Log

Boring #: GP-12
Sheet 3 of 5

Project: Gas Works Park

Operator. Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239133.72 Easting: 1270796.18

Client: PSE

Method: Geoprobe

Ground Elevation: 28.473'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 32.0°

Start Date & Time:09/20/2007 0751

Bit Type: 2" Geoprobe shoe

Seal: 32.0-1.0' bentonite, 1.0-0 top soil

Finish Date & Time:09/20/2007 0848

Boring ID: 2"

Logged By:A. Jambrosic

Sample L | e . o 5
oo T Dopth [Blows " £ '3 g Soil and Rock Description % T | comments
P\ Range | Per |% Red g 8% Classification Scheme: USCS/ASTM 3 =
1o {ft) |8Inch {epm) | & o
2.3 O J
4 | H-15
D C (13.5-20.0") GW- GRAVEL WITH SAND: dark grey with
O red, yellow, brown and white grains, fine to coarse,
ot angular to subrounded, equant to flattened and
CoH elongate, loose, wet. The unit above grades to a sandy
O B gravel, ~40% fine to coarse sand, less dark staining on
L grains. Strong odor and moderate to heavy white H 14
L sheen. (FILL)
O
dls
2.0 O
R
O 13
R
c-5 16.0- 40 O AT @ 16.0-20.0' Moderate odor and no sheen.
20.0° g
-
O
04 |0
%
S 11
O]
]
%
e 10
O
g
01 |O1 —
-
o H-9
Remarks and Datum Used:  Horizontal Datum: NAD83/94 Sample Type Groundwater
N =S8PT Date Time |Depth (ft.)

The RETEC Group, inc.

Vertical Datum: USACE

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collected following RETEC's SOP 310

Phone: (206) 624-9349
Fax: (206) 624-2839

DP = Direct Push
GS = Grab Sample

C = Core




Boring #: GP-12

Boring Log

Sheet 4 of 5

Project: Gas Works Park

Operator:

Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239133.72 Easting: 1270796.18

Client: PSE

Method: Geoprobe

Ground Elevation: 28.473'

Contractor. Cascade Drilling

Casing ID: 1.75"

Total Depth: 32.0°

Start Date & Time:09/20/2007 0751

Bit Type: 2" Geoprobe shoe

Seal: 32.0-1.0' bentonite, 1.0-0 top soil

Finish Date & Time:09/20/2007 0848 Boring ID: 2" Logged By:A. Jambrosic
Sample £ |5 Soil and Rock Descripti s
Sampte| Depth |Blows o | & |BZ ofl and Rock Lescription ® & | Comments
Range | Per |% Rec g8~ Classification Scheme: USCS/ASTM 3 =
1o {ft) |6Inch lppm} | O ]
o 9
-
oN 2
c-6 120.0- 25 ¥ U (20-24') SW- SAND WITH GRAVEL: dark grey with red,
24.0 :) e brown, yellow, grains, fine to coarse, angular, irregular
N shape, loose, wet. 45% gravel agglomerates, fine to H-8
3 coarse, angular, irregular, low density, fused material,
:j .- multiple colors, large vesicles. Dark staining, sheen
v slight increasing to heavy with depth, lower contact
1.4 :) NI NAPL and heavy sheen, black. Strong odor. (FILL)
0
3905
0 S 23.0' Sooty film on water.
16 |V O e Y
06
c-7 24.0'- 100 e (24-32') SM- SILTY SAND, very dark grey, very fine to
28.0 fine, subrounded, equant to elongate, medium dense,
wet. ~30% fines. 5% gravel, subrounded, fine to H-4
coarse. Dark staining. Moderate odor, no sheen.
s (GLACIAL DEPOSIT)
ar6 || T 28
T3
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N = SPT Date Time | Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collected foillowing RETEC's SOP 310

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

C =Core




Boring Log

Boring #: GP-12

Sheet 5 of 5

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore

Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239133.72 Easting: 1270796.18

Client: PSE

Method: Geoprobe

Ground Elevation: 28.473'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth; 32.0'

Start Date & Time:09/20/2007 0751

Bit Type: 2" Geoprobe shoe

Seal: 32.0-1.0' bentonite, 1.0-0 top soil

Logged By:A. Jambrosic

Finish Date & Time:09/20/2007 0848 Boring ID: 2"
Sample -2 : - . . g
o T Dapth [Blows o 15|88 Soil and Rock Description € T | comments
P'® Range | Per |% Red gI8" Classification Scheme: USCS/ASTM s =
ID {ft) |6Inch ppm) | O o
+
2
24.7 I
1
c-38 28.0- 1
32.0'
-0
20.4
-1
75 30
M -2
@ 31'grades to light grey, no visual signs of impact.
59 No odor or sheen.
-3
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N =SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: (206) 624-9349

Fax: (206) 624-2839

Vertical Datum: USACE

Headspace collected following RETEC's SOP 310

DP = Direct Push
GS = Grab Sample

C =Core




Boring #: GP-12 HSA

Boring Log

Sheet 1 of 2

Project:

Gas Works Park

Operator: Curtis Askew

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: CME55 Track Rig

Northing: 239133.72 Easting: 1270796.18

Client: PSE

Method: Hollow Stem Auger

Ground Elevation: 28.473'

Contractor: Cascade Drilling .Casing ID: 4.25" Total Depth: 25.5'
Start Date & Time:09/21/2007 1129 Bit Type: 4.25" ID HSA Seal: 25.5-1.0' bentonite, 1.0-0 top soil
Finish Date & Time:09/21/2007 1210 Boring ID: 9.0" Logged By:A. Jambrosic
Sample I i - 5
Sample] DePth |Biows oD < |2 z Soil and Rock Description % 2| comments
Range | Per |% Re B A= Classification Scheme: USCS/ASTM 3
1D (ft) [6Inch (ppm) | @ o
0 S Samples
(0-10.0") No Sample Collected. + 228 p
I collected
1 T 227 | | with Dames
't 226 and Moore
¥ split spoon
T 225 sampler.
H 224
-5 i
i+ 223
(10.0-11.57 SW- SAND WITH GRAVEL: dark grey with | [f 22 |
red, brown, yellow, grains, fine to coarse, angular, 1T 221
irreguiar shape, loose, wet. 45% gravel agglomerates, I
fine to coarse, angular, irregular, dark staining, low £ 220
7 density, fused material, multiple colors, large vesicles. I 219
10 Black fine gravels, angular, brittie, vitreous luster, and ¥
C-1 10.0- 33 y Vi small vesicles. Strong odor and very heavy rainbow = 218
11.5' : sheen. (FILL) I
. 217 GP-12R1
(11.5-22.5") No Sample Collected. ¥ 11.0-11.5'
T 216 | @ 11:45
= 215 9/21/07
T 214
H-15 I
= 213
212
211
T (22.5-24) SW- SAND WITH GRAVEL: dark grey with | T 21
red, brown, yellow, grains, fine to coarse, angular, T 0
irregular shape, loose, wet. 45% gravel agglomerates, ||[¥ 209
L 20 |/ fine to coarse, angular, irregular, low density, fused I
material, multiple colors, large vesicles. Dark staining, |4~ 208
T sheen slight increasing to heavy with depth, lower T _
contact NAPL and heavy sheen, black. Strong odor. 3 207 §3P51§§(1),
1 (FILL) £ 5-24.
c-2 | 225. 25 <7 206 || @olpne
24.0' DN @ 23.0' Sooty film on water. + 205 9R23(9% o5
€3 |24.0- 33 - (24-25.5') SM- SILTY SAND, very dark grey, very fine |+ 204 | | GP172F®1
' 4 - 98234155 5
265 25 | to fine, subrounded, equant to elongate, medium _J_:g_ 203 - 5.5
Remarks and Datum Used:  Horizontal Datum: NADS3/91 Sample Type Groundwater
N =SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

1011 SW Kilickitat Way, Suite 207

Seattle, WA 98134-1162
Phone: (206) 624-9349

Fax: (206) 624-2839

Vertical Datum: USACE

DP = Direct Push

GS = Grab Sample

C = Core




Boring Log

Boring #: GP-12 HSA
Sheet 2 of 2

Project: Gas Works Park

Operator: Curtis Askew

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: CMESS5 Track Rig

Northing: 239133.72 Easting:1270796.18

Client: PSE

Method: Hollow Stem Auger

Ground Elevation: 28.473"

Contractor: Cascade Drilfing Casing ID: 4.25" Total Depth: 25.5'
Start Date & Time:09/21/2007 1129 Bit Type: 4.25" ID HSA Seal: 25.5-1.0' bentonite, 1.0-0 top soil
Finish Date & Time:09/21/2007 1210 Boring ID: 9.0" Logged By:A. Jambrosic
Sample L e . A 5
o] Doptn [Blows - £ B z Soil and Rock Description 2 Z | Comments
P Range | Per |% Rec g 8 ~ Classification Scheme: USCS/ASTM 2 =
1D (ft) |61nch {ppm) | @ o

coarse. Dark staining. Moderate odor, no sheen.

dense, wet. ~30% fines. 5% gravel, subrounded, fine to 203 .
9/21/07

\(GLACIAL DEPOSIT)

Groundwater

Remarks and Datum Used:

Horizontal Datum: NAD83/91

The RETEC Group, Inc.

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: {206) 624-9349

Fax: {206) 624-2839

Vertical Datum: USACE

Sample Type
N=SPT
DP = Direct Push
GS = Grab Sample
C = Core

Date

Time

Depth (ft.)




Boring Log

Boring #: GP-13
Sheet 1 of 4

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05670-028-360

Drill Rig Type: Geoprobe

Northing: 239207.28 Easting: 1270820.54

Client: PSE

Method. Geoprobe

Ground Elevation: 25.695'

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 26.0'
Start Date & Time:09/20/2007 0932 Bit Type: 2" Geoprobe shoe Seal: 26.0-1.0' hentonite, 1.0-0' top soil
Finish Date & Time:09/20/2007 1039 Boring ID: 2" Logged By:A. Jambrosic
Sample L | e Soil and Rock D ioti §
= — ] = -~
Sample| Depth [Blows] D | & ‘;-'- & ol af‘ _ ock Description ® £ | Comments
Range | Per |% Rec gia- Classification Scheme: USCS/ASTM 2
D {ft) |6 Inch {ppm) | @ O
c-1 0-2.0 50 | 0-2ft= 0
e S — (0-1.0'y ML- SANDY SILT: brown, fine, subrounded,
SO equant to elongate, loose, dry. 25-30% very fine sand.
] ~10% gravel, fine, sub-rounded. Trace angular, H- 22
irregular shape, vesicular, agglomerate fine gravels.
] Roots and organics. Organic odor and no sheen.
(TOPSOIL)
(1.0-7.8') SM- SILTY SAND: reddish brown, very fine,
angular to subrounded, loose, dry. ~30% silt. ~15%
agglomerate and cinders gravel, fine and anguiar. T 21
Some white grains, oxidized material. No odor or
sheen. (FILL)
@ 1.5-1.8' Very dark grey band, thin red band directly
above.
H- 20
1.3
19
c-2 4.0-8.0 20
H-18
1.0 I
17
H-16
Groundwater
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type oundw
N =SPT Date Time |Depth (ft.)
The RETEC Group, Inc. Vertical Datum: USACE =Di
1011 SW Kilickitat Way, Suite 207 DP = Direct Push
Seattle, WA 98134-1162 Head space collected following RETEC's SOP 310 | GS = Grab Sample
Phone: (206) 624-9349 C=0C
Fax: {206) 624-2839 =Lore




Boring Log

Boring #: GP-13
Sheet 2 of 4

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239207.28 Easting: 1270820.54

Client: PSE

Method: Geoprobe

Ground Elevation: 25.695'

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 26.0'
Start Date & Time:09/20/2007 0932 Bit Type: 2" Geoprobe shoe Seal: 26.0-1.0' bentonite, 1.0-0’ top soil
Finish Date & Time:09/20/2007 1039 Boring ID: 2" Logged By:A. Jambrosic
Sample © | . o &
sample] Depth [Blows oD < § z Soil and Rock Description £ Z | comments
Range | Per {% Rec g 3= Classification Scheme: USCS/ASTM i
1o {ft) |6Inch (ppm) | @ o
O 16
9.2 [T
St H-15
B 5
. O (7.8-10.5") SW-SAND WITH GRAVEL: olive/dark grey
c-3 8.0- 25 :j e with red, brown, yellow, grains, fine to coarse, angular,
12.0' N irregular shape, loose, wet. ~35% gravel agglomerates
N U and cinders, fine to coarse, angular, irregular shape, 14
:) 28 predominantly fine gravels, trace coarse gravels. 10%
@ fines. Dark staining on grains, olive NAPL. Strong odor,
:\V heavy sheen and NAPL. (FILL)
:) co @ 7.8' Wet, and dark red thin band at top of water
13.6 M O table.
C N @ 8.0-10.5' Dark staining, no NAPL, heavy sheen at
3 O top of interval. H 13
:) O-- 10
Q N H-12
Q : ! (10.5-19.8") GW GRAVEL WITH SAND: olive/dark grey |+
avd with red, brown, yellow, grains, fine to coarse gravel,
0 il angular, irregular shape, loose, wet. ~40% sand, fine to
3.0 - coarse. Predominantly vesicular agglomerates and
o cinders. Some dark staining on grains. Strong to
O ! moderate odor and moderate, white sheen. 19
e
Q . 1L @ 12.0 Moderate odor and no sheen
C-4 12.0- 15 RERd
16.0’ 0
Y 10
>N
Sl
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N =SPT Date Time |Depth (ft.)

The RETEC Group, inc.

1011 SW Kilickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: (206) 624-9349

Fax: (206) 624-2839

Vertical Datum: USACE

DP = Direct Push

Head space collected following RETEC's SOP 310 | GS = Grab Sample

C =Core




Boring Log

Boring #: GP-13
Sheet 3 of 4

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239207.28 Easting:1270820.54

Client: PSE

Method: Geoprobe

Ground Elevation: 25,695'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 26.0'

Start Date & Time:09/20/2007 0932

Bit Type: 2" Geoprobe shoe

Seal: 26.0-1.0' bentonite, 1.0-0' top soil

Finish Date & Time:09/20/2007 1039

Boring ID: 2"

Logged By:A. Jambrosic

Sample Q| g
£ &~ Soil and Rock Description s =
Sample| Depth |Blows D | 2 (2 & L . P § £ | Comments
Range | Per |% Reg t A Classification Scheme: USCS/IASTM °
1o {ft) {6!nch {ppm) | 5 =
1.3 O 7 +
e
O
N
O ~ T8
N
ol
0.7 |...7 18
N 1,
-]
O ]
c-5 16.0- 25 ot @ 16.0-19.8' Dark staining increasing with depth,
20.0° O
L C H-6
O ]
N
0.2 O]
]
O I
-
Ol
]
e, 4
o
<t @ 19.5-19.8" Black staining with moderate to strong
O 1 odor, no sheen, black particles in the water.
e 3
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N =SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Head space collected following RETEC's SOP 310

Phone: (206) 624-9349
Fax: (206) 624-2839

DP = Direct Push
GS = Grab Sample

C = Core




Boring Log

Boring #: GP-13
Sheet 4 of 4

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239207.28 Easting: 1270820.54

Client: PSE

Method: Geoprobe

Ground Elevation: 25.695'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 26.0'

Start Date & Time:09/20/2007 0932

Bit Type: 2" Geoprobe shoe

Seal: 26.0-1.0' bentonite, 1.0-0' top soil

Finish Date & Time:09/20/2007 1039

Boring ID: 2"

Logged By:A. Jambrosic

Sample L |- . o S
som T Dopth [Blowd o 5|88 Soil and Rock Description £ Z | comments
P Range | Per (% Rec 8 3 ~ Classification Scheme: USCS/ASTM i
e (ft) |6Inch (ppm) | O i
3
ey ..
O T\-/I“ 20 | (19.8-25.8") SW- SAND WITH SILT AND GRAVEL:
c-6 20.0- 30 |0 Vo N very dark grey, very fine to fine, subrounded, equant to
24.0' - elongate, medium dense, wet. ~10% fines. 25 to 30%
:) e gravel, subrounded, predominantly coarse, trace fine. 2
v O Dark staining. Moderate to strong odor, no sheen.
N Sands heaved 2' after withdrawing sampler. (GLACIAL
:) O DEPOSIT)
Q&O
00
Ofd 1
0. o i @ 24.0-25.8' Moderate odor and no sheen.
C7 | 24.0- 5 |0 & |
26.0° )
M O H-_2
O _O—— 25
ij O (25.8-26.0"y SM - SILTY SAND, light grey, dense, wet. -3
N ~25% to 30% fines, ~10% fine gravel. No staining, odor
|| or sheen. (GLACIAL DEPOSIT) T
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N =SPT Date Time {Depth (ft.)

The RETEC Group, Inc. Vertical Datum: USACE = Di
1011 SW Klickitat Way, Suite 207 DP = Direct Push

Seattle, WA 98134-1162 Head space collected following RETEC's SOP 310 | GS = Grab Sample

Phone: {206) 624-9349 =
Fax: (206) 624-2839 C =Core




Boring Log

Boring #: GP-14
Sheet 1 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 06570-028-360

Drili Rig Type: Geoprobe

Northing: 239380.16 Easting: 1270788.66

Client: PSE

Method: Geoprobe

Ground Elevation: 31.124'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 16.0'

Start Date & Time:09/20/2007 1106

Bit Type: 2" Geoprobe shoe

Seal: 16.0-1.0" bentonite, 1.0-0' top soil

Finish Date & Time:09/20/2007 1130

Boring ID: 2"

Logged By:A. Jambrosic

Sample

Depth |Blows|
Range | Per [% Red
D {ft) |6inch

Sample

PID
(ppm)

Graphic
Depth
(ft.)

Soil and Rock Description
Classification Scheme: USCS/ASTM

Comments

(ft.)

Elevation

C-1 0-2.0 75

c-2 4.0-8.0 75

(=]

0 (0-0.4') ML-SANDY SILT: black, fine, subrounded, %
equant, loose, dry. 35% very fine sand, trace gravel, r
\ fine, subround to subanguiar. Roots and organics.

Organic odor and no sheen. (TOPSOIL)

‘:I]I]I'!’II

feleoleolel

22 C Koo oo

2L 2:{>: {5

(0.4-2.0") ML-SILT WITH GRAVEL: black, fine angular [+ 27
to subrounded, loose, dry. ~15 to 25% Gravel fine to
coarse, anguiar to subrounded, rocks, agglomerates,
cinders, and hardened tar.

@ 1.2' Gravels surrounded by pliable plastic tar, sooty
streaks black. Slight odor, localized strong odor upon
breaking open tar fragments. No sheen. (FILL)

(2.0-4.0") SW-SAND WITH GRAVEL: dark grey, fine to
coarse, angular, irregular, loose, dry. ~35% gravel, fine,
angular, agglomerate, trace coarse gravels. Some

hard pieces of black shiny cinders or hardened tar with
smail vesicles. No odor and no sheen. (FILL)

(4.0-7.5") SW-SAND WITH GRAVEL: brown with black,
yellow, and red grains, fine to coarse, angular to sub-
rounded, irregular, loose, dry. 35% coarse sand and
fine gravel, trace coarse gravel, agglomerate, cinders
and hardened tar grains. No odor to slight in blacker
intervals. No sheen. (FILL)

- 26

Remarks and Datum Used:

Horizontal Datum: NAD83/91

The RETEC Group, Inc.

1011 SW Kilickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: (206) 624-9349

Fax: (206) 624-2839

Vertical Datum: USACE

Headspace collected following RETEC's SOP 310

Sample Type Groundwater

N=SPT Date Time |Depth (ft.)

DP = Direct Push

GS = Grab Sample

C = Core




Boring Log

Boring #: GP-14
Sheet 2 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239380.16 Easting: 1270788.66

Client: PSE

Method: Geoprohe

Ground Elevation: 31.124'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 16.0°

Start Date & Time:09/20/2007 1106

Bit Type: 2" Geoprobe shoe

Seal: 16.0-1.0" bentonite, 1.0-0' top soil

Finish Date & Time:09/20/2007 1130

Boring ID: 2"

Logged By:A. Jambrosic

Sample

Depth
Range
(ft.)

Blows|
Per
6 Inch

PID
(ppm)

Sample
D

% Red]

Graphic

Depth
(ft.)

Soil and Rock Description
Classification Scheme: USCS/ASTM

Elevation

(ft.)

Comments

K:}QQ<

Cc-3 8.0- 75 |0

12.0°

SRS

ol

INL O

black, yellow, and red grains, fine to coarse, angular to
subrounded, irregular, loose, dry. 40% sand fine to
coarse. Gravels are fused agglomerates and black
shiny granular cinders or hardened tar, light, brittle, with
small vesicles. No odor and no sheen. (FILL)

@ 8.5' Wet. Slight odor and no sheen.

141

12.0- 75

16.0°

o leole ek

T

10

PO OHORORGOREGORG NG GRS

(8.5-15.0") SW-SAND WITH GRAVEL: brown with
black, yellow, and red grains, fine to coarse, angular to
subrounded, irregular shape, loose, wet. ~10% fine
gravel. Black staining at upper contact at water table.
Heavy rainbow sheen at the water table, slight sheen
below. (FILL)

@ 10.0-10.3' Higher precentage of fine sand and less
coarse sand, darker staining, grey, heavy rainbow
sheen. Only moderate odor and sheen below 10.3",

@ 11.0-11.3' Interval with ~45% fine, angular, black
gravel. Color changes form mostly brown to grey with
depth.

@ 12.0-15.0' Grains coarsening with depth. Slight odor,
no sheen.

18

T15

Remarks and Datum Used:

Horizontal Datum: NAD83/91

Sample Type

Groundwater

N=SPT

The RETEC Group, Inc.

Vertical Datum: USACE

Date

Time {Depth (ft.)

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Headspace collected following RETEC's SOP 310

GS = Grab Sample

Phone: {206) 624-9349
Fax: (206) 624-2839

C = Core




Boring Log

Boring #: GP-14
Sheet 3 of 3

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #. 05570-028-360

Drilt Rig Type: Geoprobe

Northing: 239380.16 Easting: 1270788.66

Client: PSE

Method: Geoprobe

Ground Elevation: 31.124'

Contractor: Cascade Drilling Casing ID: 1.75" Total Depth: 16.0°
Start Date & Time:09/20/2007 1106 Bit Type: 2" Geoprobe shoe Seal: 16.0-1.0' bentonite, 1.0-0' top soil
Finish Date & Time:09/20/2007 1130 Boring ID: 2" Logged By:A. Jambrosic
Sample |5 Soil and Rock Descripti s
£ - Han ri n =
Sample| DePth |Blows] PD | S ‘;-’. 2 off and Rock Descriptio s £ | Comments
Range | Per {% Reg g l1a~ Classification Scheme: USCS/ASTM F il
ID {ft) |6 Inch (ppm) | @ o
1.0 ) O
O O H-14
\ O (15.0-15.9') GW- GRAVEL WITH SAND: dark grey with
SN brown, black, yellow, white, and red grains, fine to H-13
3.0 —= 15 | medium, angular to subrounded, irregular shape, loose,
' R wet. Same as unit above but has graded to a sandy
O ] gravel. 40% sand fine to coarse. Trace coarse gravel.
.y Gravels are fused agglomerates and black shiny
) C granular cinders or hardened far, light, brittle, with small
O vesicles. No odor and no sheen. (FILL)
: 12
(15.9-16.0) SM- SILTY SAND: light gray, very fine to
fine, subrounded, equant, dense, wet. 45% fines, 45%
very fine sand, 10 to 15% fine, subrounded gravel. No
odor or sheen. (GLACIAL DEPOSIT)
G
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type roundwater
N=SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: {206) 624-9349

Fax: (206) 624-2839

Vertical Datum: USACE
Headspace collected following RETEC's SOP 310

DP = Direct Push
GS = Grab Sample
C = Core




Boring Log

Boring #: GP-14-R2
Sheet 1 of 1

Project: Gas Works Park

Operator: Kasey Gable

Location: Eastern Shore Line

Project #: 05570-028-360

Drill Rig Type: Geoprobe

Northing: 239380.16 Easting: 1270788.66

Client: PSE

Method: Geoprobe

Ground Elevation: 31.124'

Contractor: Cascade Drilling

Casing ID: 1.75"

Total Depth: 2.0

Start Date & Time:09/20/2007 1130

Bit Type: 2" Geoprobe shoe

Seal: 2.0-1.0' bentonite, 1.0-0' top soil

Finish Date & Time:09/20/2007 1140

Boring ID: 2"

L.ogged By:A. Jambrosic

Sample L | . . S
o] Dopth [Biows oD < |3 g Soil and Rock Description S Z | comments
P®| Range | Per (% Red g 4= Classification Scheme: USCS/ASTM 3 =
‘D (ft) |6Inch ppm) | @ &
C1 020 75 0 Sample
e ] (0-0.4") ML-SANDY SILT: black, fine, subrounded, P
— equant, loose, dry. 35% very fine sand, trace gravel, colllected
] fine, subround to subangutar. Roots and organics. with
e Organic odor and no sheen. (TOPSOIL) Geoprobe
— acetate
I liner.
o (0.4-2.0") ML-SILT WITH GRAVEL: black, fine angular
— to subrounded, loose, dry. ~15 to 25% Gravel fine to
coarse, angular to subrounded, rocks, agglomerates,
] cinders, and hardened tar. Some gravels surrounded
by pliable plastic tar, sooty streaks black. Siight odor,
localized strong odor upon breaking open tar
] fragments. No sheen. (FILL)
] T 27
— GP-14 0-
I 20@
—_ 11:40
I 9/20/07
— T 26
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N =SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: (206) 624-9349

Fax: (206) 624-2839

Vertical Datum: USACE

DP = Direct Push

GS = Grab Sample

C = Core




Boring Log

Boring #: HA-1
Sheet 1 of 1

Project: Gas Works Park

Operator: A. Jambrosic

Location: downslope of GP-11

Project #: 05570-028-360

Drill Rig Type: N/A

Northing: 239085.49 Easting:1270799.57

Client: PSE

Method: Core barrel with slide hammer

Ground Elevation: 23.058'

Contractor: N/A

Casing ID: N/A

Total Depth: 1.8

Start Date & Time:09/26/07 0811

Bit Type: 2" core barrel

Seal: 1.8-1.0' bentonite 1.0-0' topsoil

Finish Date & Time:09/26/07 0920 Boring ID: 2" Logged By:K. Nichols
Sample 8 | g . - §
£ — i = -~
samma] Doph [Blows | E‘ m Soil apd Bock Description 2 5 Comments
Range | Per |% Red E |~ Classification Scheme: > =
0 (ft) |6inch (ppm) | O o
C1 J0.0-086 100 T O
e el (0-1.3') SM- SILTY SAND: dark brown - black, fine to L 23
e very fine, subrounded, loose, dry. ~45% fines, silt. 5-
e 10% fine to coarse gravel sized agglomerate and
Sl hardened tar material with slight odor. Organic odor
I and no sheen. (FILL)
0 sl
c2 |0.6-1.2 100 )
o T
SR 22
c3  |1.24.8 100 A
636 |.:. 1 (1.3-1.8) GW- GRAVEL WITH SAND: dark brown to
-O; 1 black, fine to coarse, angular to subrounded, loose,
328 7 moist to wet. 20% fine to coarse sand. Gravels are
e perdominantly agglomerates: low density, vesicular,
‘O.‘ ] cinder-type particles, lustrous, with smali vesicles.
7 Black, sticky "tarry" NAPL coating, entraining and
] binding grains. Strong odor, heavy rainbow sheen and
R NAPL. (FILL)
-
O
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N=S8PT Date Time {Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Head space collected following RETEC's SOP 310

C =Core




Boring Log

Boring #: HA-2
Sheet 1 of 1

Project: Gas Works Park

Operator: A. Jambrosic

Location: downslope of GP-12

Project #: 05570-028-360

Drill Rig Type: N/IA

Northing: 239123.60 Easting:1270808.69

Client: PSE

Method: Core barrel with slide hammer

Ground Elevation: 22.636'

Contractor: N/A

Casing ID: N/IA

Total Depth: 2.4'

Start Date & Time:09/26/07 0938

Bit Type: 2" core barrel

Seal: 2.4-1.0' bentonite 1.0-0.0' topsoil

Finish Date & Time:09/26/07 1020 Boring ID: 2" Logged By:K. Nichols
Sample - , i 5
o] Bopth [Blows o £ |8 g Soil and Rock Description € Z | comments
P Range | Per |% Rec g8~ Classification Scheme: > =
D {ft) |6inch (ppm) | 5 o
c1 [0.0-06 100 [0 ToET O [ o e al o oo m s e
WY e (0-1.0") SM- SILTY SAND: dark brown to black, fine to
: medium, loose, dry. ~40% silt. Roots and organic

debris in top of interval. Organic odor in top of interval
and no sheen. (TOPSOIL)

c-2 0.6-1.2 100 L 29
(1.0-1.2") SM- SILTY SAND: dark brown, fine to

0 medium, loose, dry. Organic debris decreasing with

depth, ~5-10% cinders. Trace fine gravel -
agglomerate. Slight odor, slight sheen. (FILL)

c3 12418 10 ]0 (1.2-1.8") SM- SILTY SAND: dark brown, fine to coarse,
loose, dry. ~5-10% fine to coarse gravel. Moderate
odor and no sheen. Drove rock, 10% recovery. (FILL)

+ 21

C4 11824 3 |0 (1.8-2.4') SM- SILTY SAND: dark brown to black, fine
to coarse, loose, moist. ~40% silt. ~5-10% gravel.
Strong odor, heavy sheen, trace NAPL. Drove piece of
brick ~30% recovery. (FiLL) L

Remarks and Datum Used: Horizontal Datum: NAD83/91 Sample Type Groundwater

N =SPT Date Time |Depth (it.)

The RETEC Group, Inc.

Vertical Datum: USACE

DP = Direct Push

1011 SW Kiickitat Way, Suite 207
Seattle, WA 98134-1162

GS = Grab Sample

Phone: (206) 624-9349
Fax: (206) 624-2839

Head space collected following RETEC's SOP 310

C =Core




Boring Log

Boring #: HA-3
Sheet 1 of 1

Project: Gas Works Park

Operator: A. Jambrosic

Location: downslope of GP-13

Project #: 05570-028-360

Drill Rig Type: N/IA

Northing: 239187.42 Easting: 1270825.28

Client: PSE

Method: Core barrel with slide hammer

Ground Elevation: 22.31’

Contractor: N/IA Casing ID: N/A Total Depth: 2.4'
Start Date & Time:09/26/07 1030 Bit Type: 2" Core barrel Seal: 2.4-1.0' bentonite 1.0-0.0" topsoil
Finish Date & Time:09/26/07 1121 Boring ID: 2" Logged By:K. Nichols
Sample Q | < : I 5
sampta] Depth [Biows - £ |5 z Soil and Rock Description % 5| Comments
Range | Per |% Rec B I8= Classification Scheme: >
10 (ft) |6Inch (epm) | o
¢ [0.00.8] [0 o [l °
V. e (0-0.6") SM- SILTY SAND: dark brown to black, fine to
ol medium, loose, dry. ~40% silt. Roots and organic
K debris top. Organic odor and no sheen. No recovery,
e soil classification made from surface observations.
e (TOPSOIL)
e H- 22
C-2 0.6-1.2 100 10 (0.6-1.2") SP- SAND: dark brown, fine to medium,
loose, dry. Trace fines and fine to coarse gravels. 25%
e organic material and wood debris. Trace broken glass.
et No odor or sheen. (TOPSOQIL)
¢3 11218 100 e (1.2-1.7") SP- SAND: dark brown, fine to medium,
RO loose, moist. Trace fines and fine to coarse gravels, 21
orele] 25% organic material and wood debris. Moist with
el depth. No odor or sheen. (TOPSOIL)
:':’: [andit et edadndi ittt \
} (1.7-1.8") SW- SAND: brown to dark brown, fine to 4
el i« medium, loose, moist. ~5-10% fine to coarse gravels,
F ™ cinders and asphaltic tar pieces. Moderate to strong
0 odor, heavy sheen, (FILL)
C-4 1.8-2.4 100 | 5.1 (1.8-2.4") SW- SAND: brown to dark brown, fine to
medium, loose, moist. 10-15% fine to coarse gravel.
Strong odor, heavy sheen, blebs of NAPL. (FILL)
@ 2.0' Wet.
20
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groun.dwater
N =SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: (206) 624-9349

Fax: {206) 624-2839

Vertical Datum: USACE

Head space collected following RETEC's SOP 310

DP = Direct Push
GS = Grab Sample
C = Core




Boring Log

Boring #: HA-4
Sheet 1 of 1

Project: Gas Works Park

Operator: A. Jambrosic

Location: downslope of GP-9

Project #: 05570-028-360

Drift Rig Type: N/IA

Northing: 239218.87 Easting: 1270831.68

Client: PSE

Method: Core barre! with slide hammer

Ground Elevation: 21.892'

Contractor: N/A Casing ID: N/IA Total Depth: 2.4
Start Date & Time:09/26/07 1131 Bit Type: 2" core barrel Seal: 2.4-1.0" bentonite, 1.0-0.0' topsoil
Finish Date & Time:09/26/07 1218 Boring ID: 2" Logged By:K. Nichols
Sample 2 | e . - 5
somora] Dopth [Blows - £ |5 g Soil and Rock Description € £ | Comments
Pl Range | Per |% Red g &~ Classification Scheme: s <
1o {ft) |6Inch (ppm) | & o
¢1 0,006 60 [0 ~7 0
Y ol (0-0.6") SW- SAND WITH GRAVEL: dark brown, fine to
7l O med, loose, dry. Organic debris. ~30-40% fine gravels.
:j g Slight odor, no sheen. (TOPSOIL)
¢z 10.6-1.2 10010 O (0.6-1.8') GW- GRAVEL WITH SAND: dark brown, fine
RENd to coarse, loose, moist. No odor or sheen. ~45% Fine
O ] to medium sand. Wood pieces and organic
< debris.(FILL)
o H- 21
O]
. C @ 1.0'- 1" Thick zone of light yellow, wafer-shaped
0 ] material.
-
c-3 1.21.8 100 ol
A @ 1.2-1.8" Black staining, slight odor and slight sheen.
-
O
ad
e C @18 -
4 NAPL
O leaves
.. reenish
C4 11824 100 0 (1.8-2.4') SP- SAND WITH GRAVEL: dark brown, fine gheen on
to medium, loose, wet. NAPL visible on sand particles. [T 20 itrile
Very strong odor, heavy sheen. (FILL). ni
gloves,
sheen
visible on
water in
borehole.
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N =SPT Date Time |[Depth (ft.)
The RETEC G , Inc. i H = Ni '
1011 SW Klic;:i(t);pw:;, Suito 207 | Yortical Datum: USACE DP = Direct Push | og/26/07 | 1218 [1.5
Seattle, WA 98134-1162 GS = Grab Sample
Phone: (206) 624-9349 " C=0C
Fax: (206) 624-2839 Head space collected following RETEC's SOP 310 | © = Core




Boring Log

Boring #: HA-5
Sheet 1 of 1

Project: Gas Works Park

Operator: A. Jambrosic

Location: downslope of GP-4

Project #: 05570-028-360

Drill Rig Type: N/A

Northing: 239438.59 Easting:1270827.18

Client: PSE

Method: Core barrel with slide hammer

Ground Elevation: 22.597'

Contractor: N/A Casing ID: N/A Total Depth: 1.5

Start Date & Time:09/26/07 1423 Bit Type: 2" core barrel Seal: 1.5-1.0" hentonite, 1.0-0.0' topsoil

Finish Date & Time:09/26/07 1440 Boring ID; 2" Logged By:K. Nichols

Sample e | = g
= - i R cription s
Sampto] Dopth [Biows o 15 § z Soil ar\d | ock Descriptio E 2 | comments
Range | Per |% Reg g8~ Classification Scheme: > =
o (ft) |6Inch {ppm) | O o
C1 0.0-0.6 100 {0 0
i (0-1.5"y SM- SILTY SAND: dark brown, fine to medium,
loose, dry. Abundant organic material including leaves,
roots, and wood fragments. Trace fine gravel sized
pieces of black, hardened tar. Strong odor, no sheen.
(FILL)
H- 22

c-2 0.6-1.2 100
@ 1.0' Hardened tar pieces increase with depth ~15-
20%, vitrious luster, vesicular, brittle and crumble into
finer particles.

C-3 1.21.5 100 | 17.9 @1.3' Large root. Pliable black tar around root.

Remarks and Datum Used: Horizontal Datum: NAD83/91 Sample Type Groundwater

N=SPT Date Time |Depth (ft.)

The RETEC Group, Inc,

Vertical Datum: USACE

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: (206) 624-9349
Fax: (206) 624-2839

Head space collected following RETEC's SOP 310

DP = Direct Push
GS = Grab Sample
C = Core




Boring Log

Boring #: HA-6
Sheet 1 of 1

Project: Gas Works Park

Operator: A. Jambrosic

Location: 15' downslope of HA-5

Project #: 05570-028-360

Drili Rig Type: N/IA

Northing: 239423.75 Easting: 1270829.13

Client: PSE

Method: Core barrel with slide hammer

Ground Elevation: 22.506'

Contractor: N/A Casing ID: N/A Total Depth: 1.2'
Start Date & Time:09/26/07 1449 Bit Type: 2" core barrel Seal: 1.2-1.0' bentonite, 1.0-0.0 topsoil
Finish Date & Time:09/26/07 1500 Boring ID: 2" Logged By:K. Nichols
Sample L |« . . s
L | -~ n escription -
samra] Dopth [Blows | BB Soil a. d Bock D ptio € 5| Comments
Range | Per |% Rec g 18- Classification Scheme: 3
o (ft) |6Inch {opm) | 5 O
C-1 0-0.6 100 | 0 0
Y (0-1.2") SM- SAND: brown to black, fine to medium,
loose, dry. Organic material, leaves, roots, etc. 1 large
piece of hard, glassy, vesicular, black, hardened tar.
Moderate odor, no sheen. (FILL) _
22
@ 0.6-1.2' 50% of recovered material was pliable tar,
c-2 0.6-1.2 100 | 36.2 black. Strong odor, heavy sheen.
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N =SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

Vertical Datum: USACE

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: (206) 624-3349
Fax: {206) 624-2839

Head space collected fotlowing RETEC's SOP 310

DP = Direct Push
GS = Grab Sample
C =Core




Boring Log

Boring #: HA-7
Sheet 1 of 1

Project: Gas Works Park

Operator: A. Jambrosic

Location: 15° south of HA-6

Project #: 05570-028-360

Drill Rig Type: N/A

Northing: 239408.97 Easting: 1270830.10

Client: PSE

Method: Core barrql with slide hammer

Ground Elevation: 22.694"

Contractor; N/A Casing ID: N/A Total Depth: 3.4
Start Date & Time:09/26/07 1506 Bit Type: 2" core barrel Seal: 3.4-1.0' bentonite, 1.0-0.0' topsoil
Finish Date & Time:09/26/07 1550 Boring ID: 2" Logged By:K. Nichols
Sample Q| e : - 8
somor | Depth [Biowd a4 Soil and Rock Description £ £ | comments
Pl Range | Per |% Red g 8= Classification Scheme: 2 <
ID (ft) [6Inch (ppm) | © O
C-1 0.0-0.6 100 | 0 0
Y. (0-1.2) SM- SILTY SAND: dark brown, fine, loose, dry.
~30% silt. Organic material, roots, wood fragments,
leaves, large tree roots. No odor or sheen. (TOPSOIL)
Cc-2 .6-1. 100
0.6-1.2 92
C3 11215 0 (1.2-1.8) NO REVOCERY
C-4 1.5-2.0
121
0 (1.8-2.2) NO RECOVERY
C-5 2,0-2.6
100 1 0 ) .
(2.2-3.4') SM- SILTY SAND: dark brown, fine to
medium, dense, dry to moist. ~30% silt. Trace rounded
gravel. Many roots, organic material, large wood
fragments. No odor or sheen. (TOPSOIL)
C-6 .6-3.
2.6-3.2 - 20
100 @ 2.8' Wet.
c-7 3.2-3.4
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N =SPT Date Time | Depth (ft.)
The RETEC Group, Inc. Vertical Datum: USACE = D
1011 SW Klickitat Way, Suite 207 DP = Direct Push
Seattle, WA 98134-1162 GS = Grab Sample
Phone: (206) 624-9349 c=¢C
Fax: (206) 624-2839 Head space collected following RETEC's SOP 310 L = Lore




Boring Log

Boring #: HA-8
Sheet 1 of 1

Project: Gas Works Park

Operator: A. Jambrosic

Location: 15’ north of HA-5

Project #: 05570-028-360

Drill Rig Type: N/A

Northing: 239448.53 Easting:1270815.18

Method: Core barrel with slide hammer

Ground Elevation: 23.69’

Client: PSE
Contractor: N/A Casing ID: N/A Total Depth: 1.8
Start Date & Time:09/26/07 1554 Bit Type: 2" core barrel Seal: 1.8-1.0' bentonite, 1.0-0.0" topsoil
Finish Date & Time:09/26/07 1557 Boring ID: 2" Logged By:K. Nichols
Sample L | e . - s
r= — e
Sample] Depth [Blows 0 | & |BE Soil af‘d BOCK Description ® £ | Comments
Range | Per |% Rec g8~ Classification Scheme: 3 =
D (ft) |6Inch {ppm) | & o
C1  [0-0.6 100 10 0
i (0-1.8") SM- SILTY SAND: dark brown, fine to medium,
loose, dry. ~30% silt. Organic material, wood
fragments, roots. ~5% hardened tar at 0.5'. Slight
odor, no sheen. (FILL)
C-2 0.6-1.4 100 @ 0.6-1.8' Hard, black, vesicular, glassy, hardened tar
throughout ~30%. Strong odor, no sheen. 23
100 Hole
sloughed in
completley
when core
c-3 1.4-1.8 barrel was
removed.
0
22
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sample Type Groundwater
N =SPT Date Time |Depth (ft.)

The RETEC Group, Inc.

1011 SW Kilickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: {206) 624-9349

Fax: (206) 624-2839

Vertical Datum: USACE

Head space collected following RETEC's SOP 310

DP = Direct Push

GS = Grab Sample

C = Core




Boring Log

Boring #: HA-9
Sheet 1 of 1

Project: Gas works Park

Operator: A. Jambrosic

Location: 15' north of HA-8

Project #: 05570-028-360

Drill Rig Type: N/IA

Northing: 239460.70 Easting: 1270804.54

Client: PSE

Method: Core barre! with slide hammer

Ground Elevation: 23.166

Contractor: N/IA Casing ID: N/A Total Depth: 1.8'
Start Date & Time:09/26/07 1559 Bit Type: 2" core barrel Seal: 1.8-1.0" bentonite, 1.0-0.0' topsoil
Finish Date & Time:09/26/07 1620 Boring ID: 2" Logged By:K. Nichols
Sample Q &
- _: - . - s —
sampta] DePth_[Bilows o £ §- Z Soil apd Bock Description % T | Comments
Range | Per |% Rec A Classification Scheme: 3 =
- (t) |6Inch {ppm) | 5 o
c1 [0-06 100 |0 0
Y- (0-1.2") SM- SILTY SAND WITH GRAVEL: dark brown,
fine to medium, loose, dry. ~20% fine to coarse gravels
and gravel sized brick fragments. No odor or sheen.
(FILL) H- 23
@ 0.6-1.2' Many roots and ~5-10% fine to coarse
gravel.
c-2 0.6-1.4 100
22
100 | 0 (1.2-1.8') SM- SILTY SAND WITH GRAVEL: dark Hole .
brown, fine to medium, loose, dry. Leaves, roots, wood sloughed in
fragments. ~25% fine to coarse gravel sized, vesicular, completley
low density, porous, agglomerate with slight metallic when core
c-3 1.4-1.8 luster, one biue hued and one yellow hued gravel. No barrel was
B odor or sheen. (FILL). removed.
Remarks and Datum Used:  Horizontal Datum: NAD83/91 Sampte Type Groundwater
N=SPT Date Time |Depth (ft.)
The RETEC Group, Inc. Vertical Datum: USACE = Di
1011 SW Klickitat Way, Suite 207 DP = Direct Push
Seattle, WA 98134-1162 GS = Grab Sample
Phone: (206) 624-9349 - c=c
Fax: (206) 624-2839 Head space collected following RETEC's SOP 310 | L = Lore




Hydrogeologic Investigation
(GeoEngineers, Inc. 2010)

2012 Borings



SOIL CLASSIFICATION CHART

ADDITIONAL MATERIAL SYMBOLS

NOTE: Multiple symbols are used to indicate borderline or dual soil classifications

Sampler Symbol Descriptions

2.4-inch 1.D. split barrel
Standard Penetration Test (SPT)

Shelby tube

Piston

Direct-Push

X = e 5

Bulk or grab

Blowcount is recorded for driven samplers as the number
of blows required to advance sampler 12 inches (or
distance noted). See exploration log for hammer weight
and drop.

A "P" indicates sampler pushed using the weight of the
drill rig.

MAJOR DIVISIONS SYMBOLS TYPICAL SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS GRAPH |LETTER DESCRIPTIONS
o™/ (}_J 0‘ oW WELL-GRADED GRAVELS, GRAVEL - /i /t//t
CLEAN ° SAND MIXTURES Cement Concrete
GRAVEL GRAVELS D hQ ;\;\;;\ cc
AND B o o
POORLY-GRADED GRAVELS,
GRAVELLY LTTLEORNOFINES) | 0 o g GP GRAVEL - SAND MIXTURES
SOILS P.%.° AC Asphalt Concrete
COARSE CREPf
SILTY GRAVELS, GRAVEL - SAND -
GRAINED | MORE THAN 50% GRA\LIE,\',‘SSW'TH )" QR GM | St c Crushed Rock/
SolLs FRACTION > R Quarry Spalls
AN e NO- | (APPRECIABLE AMOUNT 4 CLAYEY GRAVELS, GRAVEL - SAND -
OF FINES) GC CLAY MIXTURES Topsoil/
TS Forest Duff/Sod
SW WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS SANDS
MORE THAN 50% SAND
RETAINED ON NO.
200 SIEVE AND (LTTLE ORNOFINES) SP POORLY-GRADED SANDS,
P GRAVELLY SAND 1 Measured groundwater level in
1 X exploration, well, or piezometer
MORE THAN 50% 1 S ’ SILTY SANDS, SAND - SILT -
OF COARSE SANF?SEV;”TH HERENE SM | oL e z Groundwater observed at time of
PASSING NO. 4 7 = exploration
SIEVE (APPRECIABLE AMOUNT [,/ sc CLAYEY SANDS, SAND - CLAY
OF FINES) MIXTURES z Perched water observed at time of
X exploration
INORGANIC SILTS, ROCK FLOUR,
ML | CLAYEY SILTS WITH SLIGHT 1 Measured free product in well or
— piezometer
INORGANIC CLAYS OF LOW TO
SILTS LIQUID LIMIT CL MEDIUM PLASTICITY, GRAVELLY .
FINE o LESS THAN 50 CLAYS, SANDY CLAYS, SILTY CLAYS, Graphic Log Contact
GRAINED
SOlLS A QL | oRoaNcsILTS aD oRaANic Distinct contact between soil strata or
SILTY CLAYS OF LOW PLASTICITY geologic units
MNANANA
| | NORGANIC SILTS. MICACEOUS OR / Approximate location of soil strata
S o | | | | MH | piatomacEoUS SILTY SOILS change within a geologic soil unit
SIEVE
SITS LQuID LT 77| CH | INORGANICCLAYS OF HicH Material Description Contact
AND GREATER THAN 50 4 7 PLASTICITY
CLAYS e .
T Distinct contact between soil strata or
im ORGANIC CLAYS AND SILTS OF i i
OH MEDIUM TO HIGH PLASTICITY geOIoglc unlts
e Approximate location of soil strata
change within a geologic soil unit
PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS PT HIGH ORGANIC CONTENTS

Laboratory / Field Tests

%F

CA
CcP
cs
DS
HA
MC
MD
oc
PM
PP

SA
T

uc
Vs

NS
S8
MS
HS
NT

Percent fines

Atterberg limits

Chemical analysis

Laboratory compaction test
Consolidation test

Direct shear

Hydrometer analysis

Moisture content

Moisture content and dry density
Organic content

Permeability or hydraulic conductivity
Pocket penetrometer

Sieve analysis

Triaxial compression

Unconfined compression

Vane shear

Sheen Classification

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Tested

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions.
Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not warranted to be

representative of subsurface conditions at other locations or times.

KEY TO EXPLORATION LOGS

FIGURE A-1




8_ENVIRONMENTAL_WELL

Seattle: Date:12/20/10 Path:C:\DOCUMENTS AND SETTINGS\CVOSS\DESKTOP\018684600.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI

4 N
Start End Total Logged By RNM ) Drilling ; ;
Driled 9/20/2010  9/29/2010 | Depth (fy 12 Checked By JGR | Driller Boart Longyear Method SOMiC (continuous core)
Hammer Drilling Rubber Track-Mounted Spider 3
Data Equipment Sonic Drill Rig A 2 (in) well was installed on 9/29/2010 to a depth of
12.5 (ft).
Surface Elevation (ft) 32.94 Top of Casing 32.43 ®
Vertical Datum USACE (Locks) Elevation (ft) ’ Groundwater Depth to
Easting (X) 1270609.479 Horizontal Date Measured Water () Elevation ()
Northing (Y) 239413.962 Datum NAD83 WA State Plane North 10/7/2010 9.9 23.04
Notes: NE corner of Park, approximately 80 feet north of restrooms
\
-
FIELD DATA WELL LOG
= _ ] 3
ko) £ b 2
= %\ ; = § % E e é MATERIAL 803 Steel surface
5 £ = s é 3 i g ; § DESCRIPTION :.E monument
5 | T2
@ [9) = O kel ° © T = = © < O ©
w o |l x| @ |o n =[o| o0 »n | > N N
0 B SM Dark brown silty fine to medium sand with 2 2
occasional fine gravel and organic material 2 2
(loose, moist) (fill) /:: /:%—Concrete surface
- - v Z |
1 SM Gray silty fine to medium sand with occasional NS | O NN sed
fine to coarse gravel (medium dense, moist) 15— N
I (5l s
2 NS 0 2% 29
o%e) OO
SM Black silty fine sand and occasional fine gravel O O
| o® L with black tarry material (medium dense, | 22 2
3 moist) (fill) NS %) 64
oY) /0 .
5%, % %—Bentonite seal
- - - g o) o0
4 SM Gray silty fine to medium sand with fine to NS | O 00 X
ML coarse gravel (medium dense, moist) (fill) 22 2 5 .inch Schedule
(slight odor) o8 1o 40 PVC well
B 5 SM Gray sandy silt with occasional fine gravel (stiff, NS 0 22 ¥y casing
48 5 SM moist) (fill) (slight odor) (%
Black to dark gray silty fine to medium sand wit 0% 198
| occasional fine gravel (medium dense, moist) 22 12
6 - (fill) (slight odor) 1 NS 0 5% o
Dark gray silty fine to medium sand with fine to 2 (2
SM coarse gravel (dense, moist) (fill) (odor) 5% %
- | Gray silty fine sand with occasional fine gravel 27 22
7 and wood debris (medium dense, moist) (fill) NS 6 2% 2
(odor) o
(o)) oO e
) 00 ©/0)
- L i 129 22
8 NS | 7 SR VORI
SM Dark gray silty fine to medium sand with gravel :
B and occasional wood debris (medium dense, 9.0 — R
9 SM wet) (fill) (strong hydrocarbon odor) HS | 280 ’ AR
Light gray silty fine to medium sand with fine to — “*4—10-20 Silica sand
coarse gravel (medium dense, wet) —". | backfil
B 10 " 0 — (hydrocarbon odor) - ms | 113 —
—- 2-inch Schedule
| B | —-. | 40pPVC .
1 Cobble at 11 feet ss | 16 —7| 0.02inchelot
SA — width
Occasional fine gravel from 11.5 to 12.5 feet —.
i 12 i INs | 4 o
SM Light gray silty fine to medium sand with fine to 125"
> coarse gravel (dense, moist) (slight i
13 hydrocarbon odor) NS 0 ]
13.5' gy poss
887,
B - E 556,
a NS 0 03002300202 —Bentonite backfill
(774747474 %4
66 s Ns | o /
- 15 SA 15,0 —ERxRKS

Note: Please see Figure A-1 for explanation of symbols

Log of Monitoring Well MW-26

Project:

Project Number: 0186-846-00

Puget Sound Energy North Lake Union
Project Location: Gas Works Park,

Seattle, Washington Figure A-2
Sheet 1 of 1
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8_ENVIRONMENTAL_WELL

4 N
Start End Total Logged By RNM . Drilling i i
Driled 9/28/2010  9/28/2010 | Depth (ft) 22 Checked By JGR | Driller Boart Longyear Methog SOMIC (continuous core)
Hammer Drilling Rubber Track-Mounted Spider 3
Data Equipment Sonic Drill Rig A 2 (in) well was installed on 9/28/2010 to a depth of 15
ft).
Surface Elevation (ft) 35.42 Top of Casing 3515 ®
Vertical Datum USACE (Locks) Elevation (ft) ’ Groundwater Depth to
Easting (X) 1270426.364 Horizontal Date Measured Water (ft) Elevation (ft)
Northing (Y) 239268.165 Datum NAD83 WA State Plane North 10/1/2010 8.3 27.15
Notes: Approximately 200 feet west of playbarn
\
-
FIELD DATA WELL LOG
= _ ] 3
kol £ 2 g
= %\ ; = § % E C é MATERIAL 803 Steel surface
5 £ = % é 3 i g ; § DESCRIPTION :.E monument
s £l: 8l 218 B g5l 3% § | 2s
o O |2 @ o |3 © S = = ® < O ©
w o |l x| @ |o n =[o| o0 »n | > N N
© 0 L sM Dark brown to gray silty fine to medium sand 2 2
|~y N . . .
1 with occasional fine gravel and organic 2 N\
| £l material (loose, moist) (fill) | 2 /<[ Concrete surface
1 ~ NS | o IND [N sedl
B AN 1.5'—o> oY
i OO O, OO O
) DO O QO &
2 T sm Gray silty fine to medium sand with occasional SS| 0 o8 ol
B Bl fine to coarse gravel (medium dense, moist) 22 23
AR (ﬁ“) . oY) 0/0)
3 - SS 0 o%/s) %S
o i (o)) OO
| SM Dark gray silty fine to medium sand with fine to
4 -1 - coarse gravel (medium dense, moist) (fill) 1 ss 0 22 27— Bentonite seal
- ¥ 60 60
i (0)e) O]
S 5 60 5 -] |~ Debris encountered (metal and brick fragments) | MS | 7 % %5
— i (hydrocarbon odor) 22 2
I Dark gray sandy silt with fine to coarse gravel | MS 6 9 2-inch Schedule
| 6 (stiff, moist) (fill) 2% 27| 40 PVC well
%) L%) casing
o%s) 0O .
7 CL Light gray clay (very stiff, moist) MS | 7 0% 128
1-1{ SM/ML Gray sandy silt with silty fine to medium sand O b,
8 - lenses (very stiff, moist) (hydrocarbon odor) - gg 0 £% Zg %
= o)%e) /O
CL Light gray sandy clay with occasional gravel o9 198
9 - (very stiff, moist) 1 ss 7 % 02 %
- (o)) 0O
o%s) GO .
10 VA — : . 10072 [
| o 72 10 ML Gray sandy silt with occasional gravel (stiff, wet) NS 0 : R S
- R 11020 Silica sand
B | ] - | backfil
T sMm Gray silty fine to medium sand with occasional L
- gravel (dense, wet) B 12.0'— .-
11 ML Gray sandy silt with occasional gravel (stiff, wet) NS 0
B SA 2-inch Schedule
40 PVC screen,
B 7] 0.02-inch slot
n width
15 — — 15.0'—:,
[ >
36 12 NS 0 .
o B 16.0'—¢
18 13 Cobble at 17 feet 1 Ns 0
ML Gray silt with occasional gravel (very stiff,
- moist) B 2222 3ﬁ‘—Bentonite backfill
o O, ZO O, :O O ZO
DDO DOO DOO
- - 0 00/00/C,
O, 20 O, :O (e :O
- 00000,
O, OO O, OO O OO
9/9/ 0/ o [
20 L — < 5/,

Note: Please see Figure A-1 for explanation of symbols

Log of Monitoring Well MW-27

Seattle: Date:12/20/10 Path:C:\DOCUMENTS AND SETTINGS\CVOSS\DESKTOP\018684600.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI

Project:

Project Number: 0186-846-00

Puget Sound Energy North Lake Union
Project Location: Gas Works Park, Seattle, Washington

Figure A-3
Sheet 1 of 2
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8_ENVIRONMENTAL_WELL

Seattle: Date:12/20/10 Path:C:\DOCUMENTS AND SETTINGS\CVOSS\DESKTOP\018684600.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI

4 N
Start End Total Logged By RNM . Drilling ; ;
Driled 9/20/2010  9/20/2010 | Depth (f) -0 Checked By JGR | Driller Boart Longyear Methog SOMIC (continuous core)
Hammer Drilling Rubber Track-Mounted Spider 3
Data Equipment Sonic Drill Rig A 2 (in) well was installed on 9/29/2010 to a depth of 27
ft).
Surface Elevation (ft) 37.60 Top of Casing 37.39 ")
Vertical Datum USACE (Locks) Elevation (ft) ’ Groundwater Depth to
Easting (X) 1270457.835 Horizontal Date Measured Water (ft) Elevation (ft)
Northing (Y) 238800.114 Datum NAD83 WA State Plane North 10/1/2010 16.0 21.65
Notes: Approximately 60 feet east of SE corner Cracking Tower fence
\
-
FIELD DATA WELL LOG
= - 2 B
@ S o) [}
= %\ ;i: ° <§ § E §) "% MATERIAL 80& Steel surface
5 £ s 8| 2|3 © %o k) DESCRIPTION :.E monument
AL
o ) 2 0 o 3 © o £ = © < D ®©
u o |E x| o|o ) slo| 6O »n | > N N
0 B SM Dark brown silty fine to medium sand with 2 2
L occasional fine gravel and organic material 2 N\
| (loose, moist) (fill) | /\ /\——Concrete surface
1 NS | o IND [N sedl
- 1.5'— o 0y
OO O, OO O
DO O OO &
2 SM Gray silty fine sand with fine to coarse gravel NS 0 s s
| o (medium dense, moist) 29 129
o)) OO )
SM Dark gray to black silty fine to medium sand with 08 14
5 3 fine to coarse gravel (medium dense, moist) ss 0 29 2
(ﬁ“) n Yo :o of
o)) GO O
o%e) oO )
B . 6, %
5 48 4 . — -1 ss 0 22 ZZ 2~ Bentonite seal
o)) OO )
B R %) %
1] - L ;. oY) 60
5 SS 0 %) :o )
%) %5’
B . %) 6%
;. 00, g%
6 i Increasing sand content SS 0 o 1Y
D 00, 6%
— IER! %) %'
|- {1 %) %
7 o [ GP-GM |  Gray with mottling coarse gravel with sand and S§ | 0 0 1
= o silt (medium dense, moist) (fill) wood debris 22| —fZ7[2-inch Schedule
o at 8 feet Z%] 40 PVC well
8 ° 71 ss 0 5 YS! casing
(o)) 0O
~ e] o) Zo of
10 — 1 %) %,
60 9 NS 0 ) Go%s
O | 1 oY) Go%s!
B SM Gray with orange mottling silty fine to medium I 6%
YL . ? . (%) %S
alliE SM sand with gravel (medium dense, moist) (fill) 29 129
| Gray to brown silty fine to medium sand with R EZs
occasional gravel (medium dense, moist to 22 23
10 B wet) (fill) 7 ss 0 :o 5 :o o
) 8 6L
—V bs%s! %
| 0O (®) 0O .
| SM/ML Gray silty fine to medium sand with gravel and 6% 60%
5 interbedded sandy silt with occasional gravel 22 12
lenses (medium dense to stiff, moist) (slight oY 109
1 hydrocarbon odor) NS | O 28 |8y
OO o) OO )
B 67 6%
1 ~ = 15.0—7 [
12 B TNs | 0
- R 17.0— =
= o =3 =#{~10-20 Silica sand
| i — ‘| backfill
L i =1 2.inch Schedule
— 40 PVC screen,
n — 0.02-inch slot
20 . - — width
Note: Please see Figure A-1 for explanation of symbols
\. J
{ N\
Log of Monitoring Well MW-28
Project: Puget Sound Energy North Lake Union
Project Location: Gas Works Park, Seattle, Washington .
Figure A-4

Project Number: 0186-846-00

Sheet 10f2 )




8_ENVIRONMENTAL_WELL

Seattle: Date:12/20/10 Path:C:\DOCUMENTS AND SETTINGS\CVOSS\DESKTOP\018684600.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI

FIELD DATA WELL LOG
— I o €
© c o 9] S
& | E|_|E E |5 s MATERIAL gs
5 S8l o |3z 8 DESCRIPTION k-
= b ! | = <% =
S £058| 212 B |B % g% 2|88
u oalEe|laml|8 & |2|o| oo » | T3
20 126 Sl_fk B Slight hydrocarbon odor NS T 0
- : == 2.inch Schedule
o L .+ | 40PVC screen,
— 6-inch lense of fine sand with silt and occasional 0'%%6'”“ slot
14 - gravel at 22 to 22.5 feet bgs (slight 1 NS 0 w
hydrocarbon odor)
- - o " ~1-10-20 Silica sand
e ‘- backfill
= |~ Becomes wet at 25 feet bgs (slight hydrocarbon
B odor)
15 B ITNS| O
16 5-inch lense of fine to medium sand with siltand | NS | 0
| O occasional gravel at 27 to 27.5 feet bgs (wet)
I~ ] 28.0' i dr 020 5
299
(074747474 %
B 9
- 0000, - i
4-inch lense of fine to medium sand with silt and Y YN Bentonite backiil
B occasional gravel at 29 to 29.4 feet bgs (wet) gcg&g/s%f
0 114 7 (slight hydrocarbon odor) NS | O 300 —LBBBEZE
Note: Please see Figure A-1 for explanation of symbols
g J
{ N\
Log of Monitoring Well MW-28 (continued)
Project: Puget Sound Energy North Lake Union
Project Location: Gas Works Park, Seattle, Washington Figure A-4
\ Project Number: 0186-846-00 Sheet2of2 J




8_ENVIRONMENTAL_WELL

Seattle: Date:12/20/10 Path:C:\DOCUMENTS AND SETTINGS\CVOSS\DESKTOP\018684600.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI

4 N
Start End Total Logged By RNM i Drilling ; ;
Driled 9/30/2010  9/30/2010 | Depth (fy 22 Checked By JGR | Driller Boart Longyear Method SONiC (continuous core)
Hammer Drilling Rubber Track-Mounted Spider 3
Data Equipment Sonic Drill Rig A 2 (in) well was installed on 9/30/2010 to a depth of 23
ft).
Surface Elevation (ft) 31.53 Top of Casing 31.31 ®
Vertical Datum USACE (Locks) Elevation (ft) ) Groundwater Depth to
Easting (X) 1270119.016 Horizontal Date Measured Water (ft) Elevation (ft)
Northing (Y) 238995.775 Datum NAD83 WA State Plane North 10/7/2010 9.9 21.60
Notes: Approximately 90 feet west of Cracking Tower fence
\
-
FIELD DATA WELL LOG
= _ 2 3
@ c 0] [}
= T ;;: 5 <§ § E §) ';% MATERIAL 80& Steel surface
5 £ s 8| 2|3 © %o k) DESCRIPTION :.E monument
= > % | B et o = c o
S Elsg| 2|2 £ |Bg| g2 g |58
o O |2 @ o |3 © S = = ® < O ©
u o |E x| o|o ) slo| 6O »n | > N N
0 L[] SM Dark brown silty fine to medium sand with 2 2
- 1] occasional gravel and cobbles, and trace 2 N\
L | organic material (loose, moist) (fill) | 2 /<[ Concrete surface
1 (R NS | o IND [N sedl
s 1N N N
? ~]] SP-SM | Gray to brown fine to medium sand with silt and 15 KoY ¥iet
BN - gravel (medium dense, moist) (fill) — Zg 2 :g %
2 i TNs | o 22 (2
| . (o)) (o%e
1 2k
el (4% 1—Bentoni
o D GW Gray to brown fine to coarse gravel with sand, 6%, 6% tonite seal
- J trace silt and occasional cobbles (medium 22 22
5 o | dense, moist) (fill) ] 2 2
56 3 b O Occasional orange mottling at 5 feet bgs NS | O 8 108
(o)) 0,0
B a D 8% Y
D - i 2 123
- OO 5% 6%
=y o (44 >42—2-inch Schedule
o | 1 22 [Z¥] 40PVCwell
4 D NS | 0 25 5% casing
| (& 9 99
0O 22 27
5 o i TnNs | o vg %Y
- D, S
- ;. o)
6 0O Grades to gray; increasing gravel content; MS | 6 S 1Y
- () (hydrocarbon odor) 22 12
!) (o)) 00 )
10 56 A el I~ 1 wms | 12 g 189
| z 10 O s Zo )
“le D ) %
l o%s) OO .
o 8 in! Gray silty fine to medium sand with gravel Ms | 4 % 13
> (medium dense, wet) (hydrocarbon odor) 22 12
i - 12072 [
9 ss | 7 o= B
§ Gray fine to medium sand with occasional fine -
10 - gravel and trace silt (medium dense, wet) 71 NS 0 13.0'—: S —
i Gray silty fine to medium sand with occasional — _E,g'ci(f)ms"'ca sand
1 - fine to coarse gravel (medium dense, wet) 1 Ns 0 R
15 - | é
12 i INs | 0 —.
| —
13 i TNs | 0 =
| i E 2-inch Schedule
— 40 PVC screen,
n —. 0.02-inch slot
| _ — 1 width
20 L —
Note: Please see Figure A-1 for explanation of symbols
\ J
{ N\
Log of Monitoring Well MW-29
Project: Puget Sound Energy North Lake Union
Project Location: Gas Works Park, Seattle, Washington .
Figure A-5

Project Number: 0186-846-00

Sheet 10f2 )




8_ENVIRONMENTAL_WELL

Seattle: Date:12/20/10 Path:C:\DOCUMENTS AND SETTINGS\CVOSS\DESKTOP\018684600.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI

Elevation (feet)

FIELD DATA WELL LOG
_ P 3
£ g 2 c 2
| S| .5 E |59 E MATERIAL 52
el_s| Sl 3 |82 & DESCRIPTION g2
> % | B - | © = c (7
S5 8| 212 B |25l 2% g | §5
o |- o S -] © o = 2 © < D ®
o |eE x| @ |o n =lo| oo » | I>
0 123 14 [ sMm Gray silty fine to medium sand with fine to NS T 0
coarse gravel (medium dense, wet) . .
6-inch lense of gray sandy silt with occasional i S N
gravel from 20.5 to 21 feet bgs (stiff, wet) N s idns\r}cs ggf::,lf
- /| 0.02-inch slot
| width
15 4-inch lense of gray sandy silt with occasional NS | O
SA gravel from 22 to 22.5 feet bgs (stiff, wet)
—10-20 Silica sand
| | backfill
2 —Bentonite backfill
25 67 16 NS | 0 | o5 l022%8%

Note: Please see Figure A-1 for explanation of symbols

Log of Monitoring Well MW-29 (continued)

Project: Puget Sound Energy North Lake Union
Project Location: Gas Works Park, Seattle, Washington .

; Figure A-5
Project Number: 0186-846-00 Sheet 2 of 2

J




8_ENVIRONMENTAL_WELL

Seattle: Date:12/20/10 Path:C:\DOCUMENTS AND SETTINGS\CVOSS\DESKTOP\018684600.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI

4 N
Start End Total Logged By RNM ) Drilling ; ;
Driled 9/30/2010  9/30/2010 | Depth (ft) 22 Checked By JGR | Driller Boart Longyear Methog SOMIC (continuous core)
Hammer Drilling Rubber Track-Mounted Spider 3
Data Equipment Sonic Drill Rig A 4 (in) well was installed on 9/30/2010 to a depth of 22
ft).
Surface Elevation (ft) 31.91 Top of Casing 3168 ®
Vertical Datum USACE (Locks) Elevation (ft) ’ Groundwater Depth to
Easting (X) 1270114.888 Horizontal Date Measured water () Elevation (1)
Northing (Y) 238986.52 Datum NAD83 WA State Plane North 10/1/2010 10.2 21.68
Notes: Approximately 90 feet west of Cracking Tower fence
\
-
FIELD DATA WELL LOG
= _ 2 €
© 5 @ 2
= i ;;: 5 <§ § E §) ';% MATERIAL 80& Steel surface
5 £ 5 6| 2|3 © %o k) DESCRIPTION :.E monument
= S = 2 = - = c P
S S5 8| B2 g |&&| g% g |88
o O |2 @ o |3 © S = = ® < O ©
w o |l x| @ |o n =[o| o0 »n | > N N
0 0 (111 Dark brown silty fine to medium sand with 2 2
{1l occasional gravel, cobbles and organic 2 N\
B | L material (loose, moist) (fill) 2 /V—(S::;}Crete surface
1 S Gray to brown fine to medium sand with silt and NS | 0 . /:‘\ /:\‘
“P occasional fine gravel (loose, moist) (fill) 1.5 188 b
2 1] i TNs | o 22 29
) 22 129
= . J OO O OO )
3 g D GW Gray to brown fine to coarse gravel with sand, NS 0 4o%s) %
J trace silt and occasional cobbles (medium 2 < Z—Bentonite seal
B © dense, moist) (fill) i % 18
4 OQ NS 0 :o ) Zo e
0 28 123
i 5 D — . 25 [3
54 5 o NS 0 Go%s) bs%s:
b QO 2 2%
D OO O OO .
B e o E (%% 2<21—4-inch Schedule
] b, NS | 0 292 |2 40PVC wel
o oQ i | Og g Og g casing
7 o( NS | 0 e %Y
) ZO O ZO O
(&) Go%e) %
i 8 0O - Tns | o ve By
[} D OO o) OO &
) OO O OO >
i < B INs | o 2% 2%
K OQ Zo O Zo .
i 0 5 O N _ 22 [23
66 10 % ) NS | 0 8 1By
- SP-SM Gray fine to medium sand with fine to coarse 8 % bSe%
- 1 5 gravel and silt (medium dense, moist to wet) Ns | o 1M.0—% [
Gray fine to medium sand with occasional fine L :
| o 12 gravel and trace silt (medium dense, wet) NS | 0 e
13 N (slight hydrocarbon odor) NS | o 1200 —
GW Dark gray fine to coarse gravel with sand and —
B 14 - trace silt (medium dense, wet) (slight 71 NS 0 1. =~ 10-20 Silica sand
hydrocarbon odor) = backfill
| SM Gray silty fine to medium sand with occasional —
15 gravel and cobbles (medium dense, wet) 71 NS 0 —
(slight hydrocarbon odor) ) —
i 15 66 16 B Tns | o —
I 17 i INs | 0 =
- = h Schedul
- - = 4-inch Schedule
18 NS 0  — 40 PVC screen,
—. 0.03-inch slot
n | n — 1 width
R 20 k] )
Note: Please see Figure A-1 for explanation of symbols
\ J
{ N\
Log of Monitoring Well MW-30
Project: Puget Sound Energy North Lake Union
Project Location: Gas Works Park, Seattle, Washington .
Figure A-6

Project Number:

0186-846-00

Sheet 10f2 )




8_ENVIRONMENTAL_WELL

Seattle: Date:12/20/10 Path:C:\DOCUMENTS AND SETTINGS\CVOSS\DESKTOP\018684600.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI

FIELD DATA WELL LOG
= _ 2 3
© c o 9] S
& | E|_|E E |5 s MATERIAL gs
s Sl S|z 3 |82 & DESCRIPTION S5
= > % | B - | © ot c (7
u olEe|a|8 & |E|lo| GO » | T3
0 72 19 [ sMm Gray silty fine to medium sand with fine to NS T 0
coarse gravel and cobbles (medium dense, ‘ ‘
| wet) ] 4-inch Schedule
s .| 40PVC screen,
0.03-inch slot
| O | width
20 6-inch lense of gray sandy silt with occasional NS | O
fine to coarse gravel from 22 to 22.5 feet bgs —10-20 Silica sand
B | (very stiff, wet) i 2300 —i backfill
i
(267474747474
§ - B %g%%—Bentonite backfill
B 25 66 21 NS 0 250" —K0000
Note: Please see Figure A-1 for explanation of symbols
4 J
{ N\
Log of Monitoring Well MW-30 (continued)
Project: Puget Sound Energy North Lake Union
Project Location: Gas Works Park, Seattle, Washington Figure A-6
\ Project Number: 0186-846-00 Sheet2of2 J




8_ENVIRONMENTAL_WELL

Seattle: Date:12/20/10 Path:C:\DOCUMENTS AND SETTINGS\CVOSS\DESKTOP\018684600.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI

4 N
Start End Total Logged By ZAS ) Drilling ; ;
Driled 10/4/2010  10/6/2010 | Depth (f) 20 Checked By JGR | Driller Boart Longyear Method SONiC (continuous core)
Hammer Drilling Rubber Track-Mounted Spider 3
Data Equipment Sonic Drill Rig A 4 (in) well was installed on 10/6/2010 to a depth of 45
ft).
Surface Elevation (ft) 41.33 Top of Casing 40.88 ™
Vertical Datum USACE (Locks) Elevation (ft) ) Groundwater Depth to
Easting (X) 1269783.775 Horizontal Date Measured Water (ft) Elevation (ft)
Northing (Y) 239409.421 Datum NAD83 WA State Plane North 10/8/2010 16.3 24.99
Notes: NW corner of Park, approximately 120 feet NW of well RW-01. Temporary conductor casing (12-inch diameter) used from 0
L ’ to 25 feet bgs, with bentonite seal from 20 to 25 feet bgs.
-
FIELD DATA WELL LOG
= _ ] 3
@ c 0] [}
= T ;;: 5 <§ § E §) '*% MATERIAL 803 Steel surface
5 E1_ 5|1 e |3 oo |3 e k) DESCRIPTION x monument
5= = |8zl ¢ |z df |3|E| 25 & |86
= s Q = @ =4 ol a =31 [0} T o
s g |2 8| 3|5 H& |5l g8 2 |58
w Al | @ |d w- [ZS| 0O »n | > N N
B 0 B SM Dark brown silty fine to medium sand with trace 2 2
organics (loose, moist) (fill) 2 2
N N
© E . - 1 Ns 0 ;\ ;q—geo;}crete surface
B NEA
R
2 B T NS 0 2.0'— KL 159
B :{o 2{3
SM Brownish-gray silty fine to coarse sand with fine S 99
| 3 o to coarse gravel (medium dense, moist) (fil) - Ng 0 23 2 zg %
00 00
Brick fragments from 3.5 to 4 feet bgs; mottled o8 oY
| 4 - brown and gray from 3.5 to 4.5 feet 1 Ns 0 zg 2 Zg %
(o (o
SM Dark gray to black mottled dark brown silty fine O O
5 = to coarse sand with fine to coarse gravel — 2 (Y
- 42 5 (dense, moist) (fill) (slight hydrocarbon odor) Ss 0 :g % :2 %
L i 22 27
| 5 6 NS 0 :2 g Zg g
Black, chunky, angular from 6 to 7 feet 6% 6%
- . GO O, GO )
| 7 Becomes medium dense at 7 feet NS 0 o8 1Y
%) 00
:O O, :O )
g - 1 ss 0 2 22 ZI—Bentonite seal
B 0/ o%e
Black tarry material, wood chunks and wire $% 22 %
o encountered (hydrocarbon odor) . 2% 18y
B (o¥e) (%o
9 SP Brown fine to medium sand with fine to coarse MS | O 0 Zg 0
10 56 10 = gravel (loose, moist) (fill) -1 Ns 0% (29
B (o%e) oz
(o)) 0O e
| ] 00, 6%
o 9.5 11 NS 0 56 GoYs!
— o) o] 0O )
SM Gray silty fine to medium sand with fine to 04 (4%
2 - coarse gravel (medium dense, moist) 1nNs | o 22 (29
- o%e) OO
(%) (o%e
| ] 00 e
13 NS | 0 5% B
I~ o)) OO
Silt content increases 2 2
| 14 " Slight hydrocarbon odor TNs| o 9 13
o%e) OO
(o)) (o%e
15 - ] o)) OO
L 43 15 Cobbles at 15 feet, wet NS 0 0% o2
o%e) 20 .
- . o)) OO )
o S
(o)) QO )
| . o)) 0O )
L 16 Grades to dense NS | O 0 2P
2% = —4-inch Schedule
8% %% 40 PVC well
- ] by | casing
- DO @) OO )
QO O, QO )
- ] g% %
(oo (e
I~ ZO ) ZO )
0O O, OO )
20 L — CE G
Note: Please see Figure A-1 for explanation of symbols
\ J
{ N\
Log of Monitoring Well MW-31
Project: Puget Sound Energy North Lake Union
Project Location: Gas Works Park, Seattle, Washington .
Figure A-7

Project Number: 0186-846-00

Sheet 1 0f4 )




8_ENVIRONMENTAL_WELL

Seattle: Date:12/20/10 Path:C:\DOCUMENTS AND SETTINGS\CVOSS\DESKTOP\018684600.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI

FIELD DATA WELL LOG
= _ ° 3
© c o ] S
g | S| |E g |58 & MATERIAL g
§ €l55| 8|z do |82 & DESCRIPTION &5
s £lc 8|l 218 35 |&lg| 3% g |88
o o |& S |3 @ O of @ o ® < [oR
U ol|lEc|@|o w- [E|O] 0O u | T>
| 20 60 17 B Slight hydrocarbon odor NS 0 o8 18y
0 O 0O
SM Gray silty fine to medium sand with fine to 0 108
o - coarse gravel (dense, moist to wet) Z‘; 2 Z‘; %
o)) 0O
18 NS 0 20 5 20 )
(oo (o)
| Brown occasional cobbles (very dense, moist) 5 be%s,
(o)) (o%e
20 O ZO )
| 60 60
OO o) OO e
- ZO O ZO )
(o) (e
0 2% B4
R 19 NS 0 29 1B
(o)%e) (o%e
20 O ZO O
25 — 25.0' 2 ©—Bentonite seal
| 60 NS | 0 29 99| (12-inch seal to 25
%% % %| feet. 8-inch seal
- 6% %] 25 to 32 feet)
N 20 NS 0 YIS
— (o%e) o%e
QC) O QC) )
- ZO O ZO .
(o)) 0O
I~ :O (@) :O O
(o)) (o%e
B 2% 189
:O O ZO )
I~ 00 O, QO )
O, O,
:O O, ZO .
R 21 Wet; sand content increases from 29 to 30 feet NS | 0O 29 19
:O O, 20 e
20 - 2 127
I~ 00 O QO e
O/ 0/
L 20 O :O Y
Q 22 NS 0 %! o
— DO O, OO .
(0% (o%e
- 32.0'— 0 geze
B 23 i NS | o
| % 120 B 35.0'—"- e
- " 1 10-20 Silica sand
| o 24 NS | 0 —" -] backiill
25 B NS | 0 —
§ SA =
B 40 44 |~ Lense of silty sand with lower silt content from E ioln;\r}g Zr;:i;l]e
40 to 41 feet (loose, wet) — 0.03-inch slot
- s width
RN 26 NS | O —
Brown silty fine to medium sand with fine to =
- coarse gravel (very dense, moist) —
A - =
| 27 B NS | O =
Note: Please see Figure A-1 for explanation of symbols
4 J
{ N\
Log of Monitoring Well MW-31 (continued)
Project: Puget Sound Energy North Lake Union
Project Location: Gas Works Park, Seattle, Washington Figure A-7
Project Number: 0186-846-00 Sheet 2 of 4
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=

FIELD DATA WELL LOG

MATERIAL
DESCRIPTION

Elevation (feet)
Interval
Recovered (in)
Blows/foot
Collected Sample
Sample Name
Testing

Water Level
Classification
Sheen
Headsgace
Vapor PID (ppm)

4 Graphic Log
Group

& Depth (feet)

450 [~ " =—10-20 Silica sand
] backfill

S
N

- N NS 0 46.0'—

0R0RR - -
<R
58
OX0'
R

O
XX

T
1
(0)
(0)
<
<
RS

Q
OR0'

T
1
(&)
(9)
o&
5

Q0
Q

29 NS 0

Q

ONOYONONO
ORORORRRE

Q'
©

[
|
e
RO

Q,

R

50 50

30 NS 0

Q'
OO0

T
1
0%
9
SR

OROROROOROVEORORY!

Q'
O
Q'

SP-SM Gray fine to medium sand with silt (wet)

(XS
R0R0%0%0

ORORORORIRIRORORIRIRORORRIROR

OR0R0%0

ML Gray silt with fine to coarse sand and occasional
h - fine to coarse gravel (stiff to very stiff, wet to
moist)

R
R0%0%0

RS

Q0
Q'
Q'

55— — —
SA

OO0
R0%0

7 71— Bentonite backfill
O,

Q'

Q%0
O

202020 3RD2D2O200L
0 UU%OU}O Q %
()

O O
0%0%0

Q'

Q)
©

Q'
0

00,
%)
OO,

c
%
3
s

31 NS 0

=

0%0"
R0%0
o
9

O
V:}%’\}%%VU
o ZX
OXO
RO

R

32 T1-/| SM Gray silty fine to coarse sand with fine to coarse
i5g gravel (very dense, moist)

O
O
5
O
OXORO
QRRY

Q'
Q'

T
!
R
O (8)
(&)
°U}o
OO
R0

O
O
O
OO
3%

32 NS 0

T
1
0R0%0

V&i

Q0%
U} R
OXOXOXO
0R0R08Q

Q)
AR

Cobbles from 63.5 to 65 feet

T
1
O
u% X
) 0
(6)
O

O
R0%0

65 40

0O O
0
U}" 0
o
OXOXOXO
0R0R0%Q

I~ Boulder (greater than 12-inch-diameter) from 65 N
to 66 feet

Q)
Q

T
1
Zoou}ugouuo
UU}U\OUUUXO
et
0

42 33 NS 0

T

1
RO O
20%0%0" Q0
Re) 0
2020 U\O
OXONO OX0O
e u{uO\:XU\O

Note: Please see Figure A-1 for explanation of symbols

Log of Monitoring Well MW-31 (continued)

Seattle: Date:12/20/10 Path:C:\DOCUMENTS AND SETTINGS\CVOSS\DESKTOP\018684600.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI

Project: Puget Sound Energy North Lake Union
Project Location: Gas Works Park, Seattle, Washington .

; Figure A-7
Project Number: 0186-846-00 Sheet 3 of 4
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8_ENVIRONMENTAL_WELL

Seattle: Date:12/20/10 Path:C:\DOCUMENTS AND SETTINGS\CVOSS\DESKTOP\018684600.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI

Elevation (feet)

|

FIELD DATA WELL LOG

Interval

MATERIAL
DESCRIPTION

Recovered (in)
Blows/foot
Collected Sample
Sample Name
Testing

Water Level
Graphic Log
Group
Classification
Sheen
Headsgace
Vapor PID (ppm)

S Depth (feet)

75

80

85

920

OROROLY!

ORORORY!

OROROROROROROROROROROKONORORORORORORORORORORORORORORORORORORORONORY!
UUUUUUUUUUUUUUO°OUUUUUU\O°OUUUUU

18 34 NS 0

40

OROROROROKONORORORORORIVORINOROROROROKOKOROONOROROROROKOROVONORORY!
0!
O’

00R0R0R0R0RILORIROVRCROGROLOROVROVLOVROLVIGLOROROLY!

35 Sandier lense from 79 to 80 feet bgs (wet) NS | O

OO, .
47 #1—Bentonite backfill

OROROSIRORORARY!

OROSORONORORORORORORORONORON0
ORORORIRONORARY!

ORORORORY!

ORORARORY!

QOO OROOOOOOOORO)
0
0O’

SW Gray fine to coarse sand with fine to coarse
gravel, occasional cobbles and trace silt %4
(dense, wet)

NS 0

OROSORONOROR0

36

o0 0 0 0 0 0 0 o

ORORORARONAR0
Q'
Q'

SM Gray silty fine to coarse sand with fine to coarse
- gravel (very dense, moist) —

47

SW Gray fine to coarse sand with fine to coarse
gravel, occasional cobbles and trace silt 4
(dense, wet)

0R0R0R0020R0R00V0ROR0LIRIW00L0RIR0LY

OROROSONORORORORORORORONORORY!
OROROKORONIRORORGRORORARORARY!
0
O

38 37 NS 0

OROROSARY!
ORORORORY!
OROSORARY!
0
o)

SM Gray silty fine to coarse sand with fine to coarse

gravel (very dense, moist) 90.0'

Note: Please see Figure A-1 for explanation of symbols

. J
{ N\
Log of Monitoring Well MW-31 (continued)
Project: Puget Sound Energy North Lake Union
Project Location: Gas Works Park, Seattle, Washington .
; Figure A-7
\ Project Number: 0186-846-00 Sheet4 of 4




Play Area Investigation
(amec 2012)

2012 Borings



PROJECT: Gas Works Park Children's Play Area Investigation .
Gas Works Park Log of Boring No. GWP-PA-01
ELEVATION AND DATUM:
BORING LOCATION: Gas Works- Play Area °
- DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Cascade Drilling, LP 9/18/12 9/18/12 S
TOTAL DEPTH (ft.): POINT:
DRILLING METHOD: Hand auger 70 () '\GAEQJSnL:jRING ©
FIRST ' .
DRILLING EQUIPMENT: Hand DEPTH TO WATER (ft.) 5.5 ﬁiMPL
: |
LOGGED BY:
SAMPLING METHOD: Hand auger D. O'Reilly
: ; I
HAMMER WEIGHT: NA DROP: NA EESDZ?),:)S,IBLE PROFESSIONAL: ‘ LRI-IlEg(]?‘.2N206.1
. | L.Hg.
SAMPLES o DESCRIPTION
= cle |2/, |S2¢ NAME (USCS): color, moist, % by wt., plast. density, structure, REMARKS
Ly 2age s =24 cementation, react. w/HCI, geo. inter.
4< E2\E22 08
o |o® « Surface Elevation:

play sand

coarse sand, 40% medium sand

POORLY-SORTED SAND (SP): brown (7.5YR 5/2), moist, 60%

medium sand

POORLY-SORTED SAND with GRAVEL (SP): brown (7.5YR 5/2),
moist, 15% subrounded coarse gravel, 30% coarse sand, 55%

0.0 sand, 25% silt

POORLY-SORTED SAND with SILT (SP-SM): dark brown (7.5YR
3/3), moist to wet, 10% fine gravel, 25% coarse sand, 40% medium

medium sand, 15% silt

N
| |
GWP-PA-01-02

POORLY-SORTED SAND with GRAVEL and SILT (SP-SM): dark
brown (7.5YR 3/3), moist, 20% fine gravel, 25% coarse sand, 40%

black staining, no odor, chunks of concrete

3__
POORLY-SORTED SAND (SP): brown (7.5YR 5/2), moist, 10%
fine gravel, 20% coarse sand, 60% medium sand, 5% fine sand, 5%
B fines _
large concrete chunks
4 0.0 —
black staining, odor, no standoff reading with PID
V POORLY-GRADED GRAVEL with SAND (GP): brown (7.5YR 4/2),
moist, slight odor, 10% coarse subrounded gravel, 45% fine
5 subrounded gravel, 30% coarse sand, 15% medium sand »
large concrete chunks, metal debris (wire?)
B T wet B
6— 0.0 *
T many chunks of concrete— backfili? Hard augering, lots of slough
7 -
refusal from sloughing hole/ unable to advance through concrete
chunks
8

OVM = Minirae 2000 PID
calibrated with 100 ppm
isobutylene gas.
Headspace readings
collected from ziploc bags
filled with soil.

Collected GWP-PA-01-02
(3x40 mL, 1x8 oz, 1x4 oz
for BTEX/8260,

8270/PAHs, and metals).

OAKBOREV (REV. 8/2011)

amec®

Project No. 15007

Page 1 of 1




PROJECT: Gas Works Park Children's Play Area Investigation .
ELEVATION AND DATUM:
BORING LOCATION: Gas Works- Play Area v
- DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Cascade Drilling, LP 9/18/12 9/18/12 S
TOTAL DEPTH (ft.): MEASURING POINT:
DRILLING METHOD: Hand auger 4% (") Ground GPo
FIRST ‘ .
DRILLING EQUIPMENT: Hand DEPTH TO WATER (ft.) NA } E(XMPL
LOGGED BY:
SAMPLING METHOD: Hand auger D c(;)c';ReiIIy
. l
HAMMER WEIGHT:  NA DROP:  NA (F;E%F;(;l:leLE PROFESSIONAL: | LR:S‘SZ%H
< SAMPLES o DESCRIPTION
FZle (e, |S2T NAME (USCS): color, moist, % by wt., plast. density, structure, REMARKS
Ly o528 =224 cementation, react. w/HCI, geo. inter.
B E2|E s 0F e
o |n @ o Surface Elevation:

play sand

sand, 10% fine sand

POORLY-GRADED SAND (SP): brown (7.5YR 4/2), moist, 5% fine
gravel, 40% coarse sand, 40% medium sand, 15% fine sand

T more gravel, 10% fine gravel, 40% coarse sand, 40% medium

157 sand, 10% fine sand

POORLY-GRADED SAND with GRAVEL (SP): brown (7.5YR 4/2),
moist, slight odor, 15% fine gravel, 35% coarse sand, 40% medium

N
| |
GWP-PA-02-02

10% fines

12.8

POORLY-GRADED GRAVEL with SAND and SILT (GP-GM): dark
brown (7.5YR 3/3), moist, odor, 10% coarse subrounded gravel,
40% fine subrounded gravel, 10% coarse sand, 30% medium sand,

T large interconnected chunks of concrete

IS
| |
GWP-PA-02-04

refusal from stitched-together angular concrete chunks

OVM = Minirae 2000 PID
calibrated with 100 ppm
isobutylene gas.
Headspace readings
collected from ziploc bags
filled with soil.

Collected GWP-PA-02-02
(3x40 mL, 1x8 0z, 1x4 0z
for BTEX/8260,

8270/PAHs, and metals).

Collected GWP-PA-02-04
(3x40 mL, 1x8 oz, 1x4 0z
for BTEX/8260,
8270/PAHSs, and metals).

OAKBOREV (REV. 8/2011)

amec®

Project No. 15007

Page 1 of 1




PROJECT: Gas Works Park Children's Play Area Investigation
Gas Works Park

Log of Boring No. GWP-PA-03

ELEVATION AND DATUM:

BORING LOCATION: Gas Works- Play Area

DRILLING CONTRACTOR: Cascade Drilling, LP

DATE STARTED:

DATE FINISHED:

19/18/12 9/18/12
EPTH (ft.): POINT:
DRILLING METHOD: Hand auger TOTALD () MEASURING POINT
3.0 Ground
FIRST ! .
DRILLING EQUIPMENT: Hand DEPTH TO WATER (ft.) N AS \ E(ZMPL
|
LOGGED BY:
SAMPLING METHOD: Hand auger D. O'Reilly |
RESPONSIBLE PROFESSIONAL: REG. NO.
HAMMER WEIGHT: : \
NA DROP:  NA G. Dupuy | L.Hg. 2261
T SAMPLES [0} DESCRIPTION
Fg e ol |S2F NAME (USCS): color, moist, % by wt., plast. density, structure, REMARKS
Lo | 2g/2|28 =2 a cementation, react. w/HC), geo. inter.
W= E2IE|BoOT o
=) <] @ S L
ZEL = Surface Elevation:
red bricks OVM = Minirae 2000 PID
calibrated with 100 ppm
B POORLY-GRADED SAND with GRAVEL and SILT (SP-SM): isobutylene gas.
brown (7.5YR 5/2), moist, 5% coarse subrounded gravel, 20% fine Headspace readings
subrounded gravel, 55% coarse sand, 20% silt as darker colored collected from ziploc bags
1 peds filed with soil.
brown (7.5YR 4/2), occasional rounded cobble, more grayish brown
silt, fewer gravel, finer sand, 10% coarse gravel, 10% fine gravel,
N 20% coarse sand, 30% medium sand, 30% fines
2- & 0.0
$ ‘ POORLY-GRADED GRAVEL with SAND and SILT (GP-GM): dark Collected GWP-PA-03-02
Ef_ brown (7.5YR 3/3), moist, 20% coarse subrounded gravel, 30% fine (3x40 mL, 1x8 oz, 1x4 oz
| % subrounded gravel, 25% medium sand, 25% silt as gray (7.5YR for BTEX/8260,
[G] 5/1) peds 8270/PAHs, and metals).
black staining
3_
refusal from large, flat continuous piece of machined wood— porch
or patio?
4 0.0
5_
6_.
7__
8

OAKBOREYV (REV. 8/2011)

amec®

Project No. 15007

Page 1 of 1




PROJECT: Gas Works Park Children's Play Area Investigation
Gas Works Park

Log of Boring No. GWP-PA-04

ELEVATION AND DATUM:

BORING LOCATION: Gas Works- Play Area

DRILLING CONTRACTOR: Cascade Drilling, LP

DATE STARTED:

DATE FINISHED:

9/18/12 9/18/12
TOTAL DEPTH (it.): MEASURING POINT:
DRILLING METHOD: Hand auger © (") URING PO
6.0 Ground
FIRST ! :
DRILLING EQUIPMENT: Hand DEPTH TO WATER (ft.) 5 EiMPL
!
LOGGED BY:
SAMPLING METHOD: Hand auger D. O'Reilly
RESPONSIBLE PROFESSIONAL: " REG. NO.
HAMMER WEIGHT: : \
NA DROP: ~ NA G. Dupuy | L.Hg. 2261
SAMPLES ® DESCRIPTION
T e |ely . |=2¢F NAME (USCS): color, moist, % by wt., plast. density, structure, REMARKS
Lo |2g5|2120Q = Qg cementation, react. w/HCI, geo. inter.
We | ELIE |30 O<T o
[a} G<| @G 2 uj ~
0 |9 o Surface Elevation:
POORLY-GRADED SAND with GRAVEL (SP): brown (7.5YR 4/2), OVM = Minirae 2000 PID
moist, some black staining, 5% coarse subrounded to subangular calibrated with 100 ppm
_ gravel, 15% fine subrounded to subangular gravel, 30% coarse isobutylene gas.
sand, 40% medium sand, 10% fine sand Headspace readings
T more black staining, 10% coarse gravel, 25% fine gravel, 25% collected from ziploc bags
1 coarse sand, 40% medium sand filled with soil.
POORLY-GRADED SAND with GRAVEL and SILT (SP-SM): black
(7.5YR 2.5/1), moist, odor, 5% coarse subrounded to subangular
| gravel, 15% fine subrounded to subangular gravel, 10% coarse
sand, 55% medium sand, 15% fines
shreds of wood
2 & 0.0
3 chunks of wood, 10% coarse gravel, 15% fine gravel, 10% coarse Collected GWP-PA-04-02
= T sand, 50% medium sand, 20% fines (3x40 ml., 1x8 oz, 1x4 oz
i o;- for BTEX/8260,
S T less wood 8270/PAHs, and metals).
3ﬁ
T less odor, dark brown (7.5YR 3/3)
4- 3 0.0 ' _
3 almost no wood, still occasional shred (<5%) Collected GWP-PA-04-04
= (3x40 mL, 1x8 oz, 1x4 oz
i o;- for BTEX/8260,
0] 8270/PAHs, and metals).
5+ ) .
T wet, still black SP-SM, slight odor
6— 0.0 _ _
refusal from caving hole/ flowing wet gravelly sand
7__
8

OAKBOREV (REV. 8/2011)

amec®

Project No. 15007

Page 1 of 1




Harbor Patrol Investigation
(Hart Crowser 2012)

2012 Borings



NEW BORING LOG 1782200-BL.GPJ HC_CORP.GDT 9/16/11

Boring Log B-1

Location: N 239183.707 E 1269586.5238
Approximate Ground Surface Elevation: 22 Feet

Horizontal Dat

um: NAD83/91 Washington State Plane North

Vertical Datum: NA

USCS Graphic . L Depth
Class Log Soil Descriptions in Feet
GP P[] 6inches of Concrete over 1 foot of void 0
° O space over loose, moist to wet, brown, silty, [
oS sandy GRAVEL with trace wood and brick -
L Q| fragments. (FILL) L
o
i s ¥
SP S ATD

xMedium dense, wet, gray-black, slightly silty,

gravelly, medium SAND.
Lens of wood debris (terrestrial) at 5.5 feet. ||

Very loose to loose, wet, gray-black, slightly
silty, slightly gravelly, medium to coarse o
SAND.

—10
Piece of wood debris (terrestrial) at 7.5 feet. |
—15
\Heaving sands at ~17.5 feet, added -
bentonite clay. L
SW Medium dense, wet, gray-black, slightly | 2
.1 _gravelly, fine to medium SAND. N
GP o\é Medium dense, wet, brown, slightly sandy, ~
)° silty GRAVEL. -
[=}
—25

slightly silty, gravelly, fine to coarse SAND.

gravelly, medium to coarse SAND to sandy
GRAVEL.

medium to coarse SAND.

Very dense, wet, brown-tan, slightly gravelly,
fine SAND. ,—‘

1. Refer to Figu

Bottom of Boring at 41.5 Feet. -
Started 09/14/11. -
Completed 09/14/11.

Four composite soil samples were collected
from 0 to 10 feet (CA-1), 10 to 20 feet (CA-2),
20 to 30 feet (CA-3), and 30 to 41.5 feet
(CA-4) for chemical analyses.

re A-1 for explanation of descriptions and symbols.

Drill Equipment: Hollow Stem Auger
Hammer Type: SPT
Hole Diameter: 4 inches

Logged By: C. Rust

S-1

S-2

S-3

S-4

S-5

wnwm
~No

S-8

S-9

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by

laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

with time.

Sample

~NoN WNN

—=OonN

[ S

ON =

20

“©ou
w

28
33

32
31

Reviewed By: A. Goodwin

STANDARD LAB
PENETRATION RESISTANCE TESTS
A Blows per Foot & (PID)
0 10 20 30 40 50+
: ~CA
- (6.3)
- (4.1) CA
- (5.8)
- (6.1) CA
- (2.9)
- ; ; | Nlasica
- A—(2.6)
0 20 40 60 80 100+
® Water Content in Percent
re
AN
17822-00 9/11
Figure A-2



Supplemental Investigation
(GeoEngineers, Inc. 2013)

2013 Borings



SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
g \éu c
CLEAN o(\° _°| GW | WELL-GRADED GRAVELS,
GRAVEL - SAND MIXTURES
GRAVEL GRAVELS [ "
AND b o o
GRAVELLY (LITTLEORNOFINES) |" 6~ o ¢ GP POORLY-GRADED GRAVELS,
SOILS b o o GRAVEL - SAND MIXTURES
COARSE > bJ X
d SILTY GRAVELS, GRAVEL - SAND
GRAINED MORE THAN 50% | CRAVELS WITH [d HY GM | 251 MIXTURES
OF COARSE FINES D 1
SOILS FRACTION 7
RETAINED ON NO.
(APPRECIABLE AMOUNT 4 CLAYEY GRAVELS, GRAVEL -
4 SIEVE OF FINES) A GC | SAND- CLAY MIXTURES
SW | WELL-GRADED SANDS,
CLEAN SANDS GRAVELLY SANDS
MORE THAN 50% SAND
RETAINED ON NO.
AND (LITTLE OR NO FINES)
200 SIEVE POORLY-GRADED SANDS,
SANDY SP GRAVELLY SAND
SOILS
MORE THAN 50% SILTY SANDS, SAND - SILT
OF COARSE SANDS WITH SM MIXTURES
FRACTION FINES
PASSING NO. 4 TS
SIEVE (APPRECIABLE AMOUNT [,/ sc CLAYEY SANDS, SAND - CLAY
OF FINES) MIXTURES
INORGANIC SILTS, ROCK
ML FLOUR, CLAYEY SILTS WITH
SLIGHT PLASTICITY
SILTS MEDIOM PLASTIGITY, GRAVELLY
FINE AND LIQuUID LIMIT CL CLAYS, SANDY CLAYS, SILTY
LESS THAN 50 CLAYS, LEAN CLAYS
GRAINED CLAYS .
SOILS MARA QL | ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW
AAAANY PLASTICITY
. | | INORGANIC SILTS, MICACEOUS
PASSING NO. 208 | | MH | ORDIATOMACEOUS SILTY
SIEVE | SOILS
SILTS LIQUID LIMIT ad CH INORGANIC CLAYS OF HIGH
AND GREATERTHANS0 [ 7 / 7/ PLASTICITY
CLAYS
I I
OH ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY
HIGHLY ORGANIC SOILS PT | JEATUMUS, SWAMP SOILS
CONTENTS

NOTE: Multiple symbols are used to indicate borderline or dual soil classifications

Sampler Symbol Descriptions

X = e 5

Shelby tube

Piston
Direct-Push

Bulk or grab

2.4-inch 1.D. split barrel

Standard Penetration Test (SPT)

Blowcount is recorded for driven samplers as the number
of blows required to advance sampler 12 inches (or
distance noted). See exploration log for hammer weight
and drop.

A "P" indicates sampler pushed using the weight of the
drill rig.

ADDITIONAL MATERIAL SYMBOLS

SYMBOLS TYPICAL
GRAPH |LETTER DESCRIPTIONS
AC Asphalt Concrete
N NN
PAINZL
NN eC | Cement Concrete
VRN
Crushed Rock/
CR Quarry Spalls
Topsoil/
TS Forest Duff/Sod

%F
AL
CA
cP
cs
DS
HA
MC
MD
oc
PM
PI
PP
PPM
SA
X
uc
Vs

NS
SS
MS
HS
NT

Groundwater Contact

Measured groundwater level in
exploration, well, or piezometer

Measured free product in well or
piezometer

Graphic Log Contact

Distinct contact between soil strata or
geologic units

Approximate location of soil strata
change within a geologic soil unit

Material Description Contact

Distinct contact between soil strata or
geologic units

Approximate location of soil strata
change within a geologic soil unit

Laboratory / Field Tests

Percent fines

Atterberg limits

Chemical analysis

Laboratory compaction test
Consolidation test

Direct shear

Hydrometer analysis

Moisture content

Moisture content and dry density
Organic content

Permeability or hydraulic conductivity
Plasticity index

Pocket penetrometer

Parts per million

Sieve analysis

Triaxial compression

Unconfined compression

Vane shear

Sheen Classification

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Tested

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface
conditions. Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are

not warranted to be representative of subsurface conditions at other locations or times.

KEY TO EXPLORATION LOGS

FIGURE A-1
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Start End Total Logged By PDR ) Driling Mud Rotary/Sonic
Driled 4/10/2013  4/12/2013 | Depth ()  +' Checked ByzAS/TB | Driler Boart Longyear Method (continuous core)
Hammer Auto Drilling CME-850 Tracked Rig; Rubber
Data 140 (Ibs) / 30 (in) Drop Equipment  Track-Mounted Spider 3 Sonic Rig | A 2 (in) well was installed on 4/12/2013 to a depth of 47
ft).
Surface Elevation (ft) 29.92 Top of Casing 2943 ®
Vertical Datum USACE (Locks) Elevation (ft) ’ Groundwater Depth to
Easting (X) 1269843.3 Horizontal Date Measured Water (ft) Elevation (ft)
Northing (Y) 238868.03 Datum NAD83 WA State Plane North 4/22/2013 7.5 22.4

Notes: Hand-dug with posthole digger from 0 to 2 feet bgs; mud Rotary 2 to 18.5 feet; hollow-
4 ar casing (10-in i ed 0to 41 feet bgs wi

stem auger 18.5 t

0 41 feet, sonic 41 to
om 38 ig 4 eet hg

Seattle: Date:5/14/13 Path:C:\USERS\TNASH\DESKTOP\018684601.GPJ DBT:

' ~\
FIELD DATA WELL LOG
o
3 < g ¢ c
< g %’ 5 |® § I §) '% MATERIAL 8§ Steel surface
§ £ s 8| € |3 © Sl e e DESCRIPTION 2 monument
= 4 = o Q£ —| & aE c [
S £|58| 218 & |B%| 22 g |38
2 o |2 ol & |3 © of = o R O
| o |E x| @ |O n =|l6| 0O n | I> N <
0 24 B Brown silty fine to medium sand with occasional N\ N\
fine gravel and organics (topsoil) /t /t
B - - N /<t Concrete surface
____________________ /\ /\ seal
Gray/brown silt with fine sand and occasional /. \ /. \
B B gravel 2.0'—% /‘3
Brown silty fine to medium sand with fine gravel BX ?6
| 10 18 1 (loose to medium dense, moist) % (g
ws | < 29 129
< ) O
B - - o({oé 7 2-inch Schedule 40
: éié ?5 PVC well casing
& 0 4 2 ) sl
=y 4 | | | Pa——t ] B o
No recovery, coarse sand and fine gravel from %% >
washed cuttings (6% Y%
i ] ] 2% 29
00 {3
/0, 6
3| 5 3 {f 2
I~ — . o:) § O}
Brown fine to coarse sand with fine 6% 2%
angular/subrounded gravel (loose, moist to N 5% %
i ] wet) ] 2¥ 23
Coarse gravel in shoe 8 5§
6 4 4 Cirou[]dwater encountered at 7.7 feet :405 2
N | %F (%F = 4) | %% %
o) O}
:O :O O}
Q L ol
mid 10— - — o{og 22 Bentonite seal
Brown fine to coarse sand with fine to coarse 6%, 29
2l 9 5 gravel (loose, wet) :{:‘j 2
= n SA (SA; %F = 6) ;. O (3
22 129
— 2% 2%
- i Black low density/friable gravel (loose, wet) E 2 %
NS <1 Q%o (o
Light brown silty fine to coarse sand with (747 %
B 61 6 6 occasional fine gravel (loose, wet) 29 (2
N 7 : :o ( o)
____________________ 22 124
- . Gray/black fine gravel with fine to coarse sand, E 22 %
agglomerate, wood debris (processed) in 22 124
o I 6 6 7 shoe, concrete pieces in sample (loose, wet) <‘13§, ” 5% s
— 15— |-\ From 14 to 14.25 feet, black coating on gravel — ° 5% 2
particles (has sheen) 22 %
Brown silty fine to coarse sand with fine to :{Z ?é
B el 6 8 - coarse, angular multi-colored gravel, slight - 2% %
SA blackening of grains, sheen dissipates 8% %
quickly, no odor (loose, wet) 5% %
- i - (SA; %F = 20) 1 ns | <1 2¥ 29
| Q%o {3
1 sp-sM Gray/black fine to coarse sand with fine gravel 5% (S
B T s 9 9 o and silt, multi-color grains, angular and flat b g /)
SA gravel with occasional wood chips (loose, 8% %4
wet e 5% %
i 7 SA%F=8) _ _ _ 47 2% (2%
Gray coarse sand with fine subrounded gravel 2 2
N | L and occasional fine to medium sand (loose, NS <1 :4:‘5 2
Note: Please see Figure A-1 for explanation of symbols
\ J
( A
Log of Monitoring Well MW-32D/GEO-1
Project: Puget Sound Energy North Lake Union
Project Location: Gas Works Park, Seattle, Washington Figure A-2
Igu -
L Project Number:  0186-846-01 Sheet10f3 J
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Seattle: Date:5/14/13 Path:C:\USERS\TNASH\DESKTOP\018684601.GPJ DBT:

' ~\
FIELD DATA WELL LOG
— o
D £ g o c
g 2| S| .1F E |ss| s MATERIAL o
s &1 B8z £ |32 B DESCRIPTION 28
S £l 8| 218 B |B5| 3% AEE
kI o |2 ol & |3 © of = 2 ® P O
| o |E x| @ |O n =|l6| 0O n | I>
20 - —
. wet) %% ol
H—r o) OO
6| 7 10 ~.| SP-SM Brown fine to coarse sand with silt (ground NS | <1 oK %
B E SA . agglomerate) (loose, wet) - 5554 5 )
. NS <1 66, Bentonit |
N (SA; %F =11) c{oé Bentonite seal
) 88 1%
= ] o :3 : (3
il Thin band black coated particles from 22 to 22.5 Ss | «1 by et
- 11 SP-sSM feet G %) 64
6 8 1 - . . - o%o (3
- . %F R Black coarse sand with silt and fine to coarse m 4s%s) o
gravel, angular, friable, vesicular material, 88 <1 5% 2
particles stained (loose, wet) %’g 2%
| |l - 0, = (YO
mi (%F =8) i 2% o
— s :O :O O
0 6 N
| o 25 | 2¥ 29
o No recovery 0?2 ég
S 56 O
i b < 7 2% 29
| | -] %% )
12 B
i | I 4 ] 2% 23
| SMm Black silty fine to coarse sand with occasional e (2
0 fine to coarse gravel, some wood chips 045 2
B i | (milled), some thin metal chips and ceramic BX %
| pieces (loose, wet) MS | <1 2% 5
| o I %F = 20) 79 10-inch diameter
12 32 13 [ sP (%F=20 __ _ _ _ __ _ _____ O g .
= | Black fine to coarse sand with ceramic pieces, | 0{; % gg;ecmoé?;%:érfeet
metal pieces, wood debris, slight odor, (6% 77| borehole o 47 feet
angular (non-agglomerate) (dense, wet) 66 %%
N e COF = s
30— x (SA; %F =3) — ns | o« 2% 2%
= q GP Gray fine to coarse angular gravel with (7% 2%
| 20| 56 14 o occasional medium to coarse sand (not 22 1Z
T SR agglomerate) (very dense, wet) :Z:o %
.c.: P Fine to medium sand lense (very dense, wet) 22 2
S i Gray fine to coarse gravel with fine to coarse i :3{:0 5%
9 sand, trace silt (very dense, wet) NS | <1 22 %
]| 18| 58 15 SP Gray fine to medium sand with trace silt and Zgg ?i
B B lenses of coarse sand with occasional fine to - %Y /]
coarse gravel (very dense, wet) 8% 0%
NS <1 %! Ve
- O, O}
T 18| o8 16 1 22 29
Sl
- | Y [
N 1
| * S
18| 64 17 (SA; %F = 3) 2% %
L ] SA 1 Z{:g {3
00 O}
NS | <1 5 ?6
- A . s OO O}
12| 78 18 2 o
:O :O O}
I 1 1 2y [x
00 (O
/9, 6
- 14 ] = B
18 52 R N O R :3 :O ( 2
Q Gray fine to medium sand with silt (very dense, 5% %
— 40— wet) ] 2% 5%
a a05 7 [P0 ,
s —1—20/40 sand backfill
B B . ) ] 41.0'—
Occasional coarse sand and fine gravel I—10/20 sand backfill
B | - 42.0—
i Becomes finer NS | <1 é'\';‘é’;f,g';ﬁf’“'e 40
T 7] 0.020-inch slot
width
12 20;MW-32D (%F =7)
- i (43.5-44.5) i
With coarse gravel
|
Note: Please see Figure A-1 for explanation of symbols
\. J
( A
Log of Monitoring Well MW-32D/GEO-1 (continued)
Project: Puget Sound Energy North Lake Union
Project Location: Gas Works Park, Seattle, Washington Figure A-2
Igu -

Project Number:  0186-846-01
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Seattle: Date:5/14/13 Path:C:\USERS\TNASH\DESKTOP\018684601.GPJ DBT:

FIELD DATA WELL LOG )
5 s |E o . _
g =| S| .15 5 |z/=| ¢ MATERIAL o
S % = % S |3 E 3 g Qé DESCRIPTION C g\&,
[ £ |2 g 2|8 g 8| 5| 59 ® | ©d
s S2eldlz 5 |55 88 5 | £2
45— 12| 81 21
SM Gray silty fine to coarse sand with fine to coarse
— - gravel (very dense, moist) —
NS | <1 .
470 2-inch slip cap
Note: Please see Figure A-1 for explanation of symbols
Log of Monitoring Well MW-32D/GEO-1 (continued)
Project: Puget So