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Figure 3A-1

Water Column Profiles: Temperature

Gas Works Park Site
Seattle, WashingtonNotes:

1. Temperature in degrees Celsius (C).
2. This drawing is for information purposes. It is intended to assist in showing features discussed in an attached document. 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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Figure 3A-2

Water Column Profiles: Dissolved Oxygen

Gas Works Park Site
Seattle, WashingtonNotes:

1. Dissolved oxygen (DO) in milligrams per liter (mg/L).
2. This drawing is for information purposes. It is intended to assist in showing features discussed in an attached document. 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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Figure 3A-3

Water Column Profiles: Salinity

Gas Works Park Site
Seattle, WashingtonNotes:

1. Salinity in practical salinity units (PSU).
2. This drawing is for information purposes. It is intended to assist in showing features discussed in an attached document. 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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APPENDIX 3B 
GEOLOGY INTERPRETATION 

The purpose of this appendix is to provide supplemental information on and interpretation of Area of 
Investigation (AOI) 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 RI 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 Qvrl1 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 (Ql) 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): 

■ 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. 

■ 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). 

■ Fill placed as soil caps (in 2001, 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. 
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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: 

■ 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. 

■ 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). 

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

■ 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. 

■ 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 photography4. 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: 

■ 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). 

■ Based on analysis 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 AOI, 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: 

■ 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. 

■ 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 activity6. 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 AOI. 

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 
AOI; 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 AOI 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: 

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

■ 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 (NLU65, 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).  
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■ Samples where the majority of the black carbon was identified as carbon black7 (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, NLU65, NLU56, NLU51, NLU68-SS, and 
NLU73-Stanford. 

■ 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. 

■ In general, 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. 

■ 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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7 Carbon black is a colloidal carbon material consisting of nanometer- (nm-) sized spheres and their fused aggregates. It is a solid product 
of thermal decomposition or incomplete combustion of hydrocarbon materials. This category includes quinoline insolubles that are solids 
in coal tar and pitch. Lampblack is a type of carbon black generally implying an MGP origin. Soot carbon (or simply “soot”) is another type 
of carbon black.  
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Namea Description Vertical Thicknessb Lateral Extentb

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.

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 0 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-GC05 and GWS-GC06. 

Vashon Recessional Glaciolacustrine 
Deposits (Qvrl)

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).

Qvrl 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).

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. 

Table 3B-1
Geologic Unit Characteristics

Gas Works Park Site
Seattle, Washington

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.

File No. 0186-846-03
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Namea Description Vertical Thicknessb Lateral Extentb

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 
Qvr 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. Qvr 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 (NLU80). 

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 Glaciolacustrine 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:
a 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).
b 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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Notes: 
1.Upland extent of Fill is approximate and based on review of 
boring logs and cut/fill maps.
2. Isolated outlier explorations that have Fill are not included in
lateral extent delineation because they are isolated occurrences
and not continuous from shoreline.
3. Interpolation was done using Golden Software, Inc.'s Surfer 8.0 
kriging method with default settings.
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 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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Notes: 
1. Thin deposit of Recent at CR-03 interpreted to be discontinuous.
2. Interpolation was done using Golden Software, Inc's Surfer 8.0
 kriging method with default settings.
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. It is 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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3. Basemap 2005 USGS aerial photograph. Does not show 
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5. Qvrl not included for mapping purposes.

DISCLAIMER: This drawing is for information purposes. It is 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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Notes: 
1. Interpolation was done using Golden Software, Inc.'s Surfer 8.0 
kriging method with default settings.
2. Basemap 2005 USGS aerial photograph. Does not show 
current conditions.
3. 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 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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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.
2. Basemap 2005 USGS aerial photograph. Does not show 
current conditions.
3. Projection: NAD 1983 StatePlane Washington North FIPS 4601 Feet
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electronic files. The master file is stored by GeoEngineers, Inc. and
will serve as the official record of this communication.
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Figure 3B-11

Gas Works Park Site
Seattle, Washington

Geologic Cross Section C-C'
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DISCLAIMER: This drawing is for information purposes. It is
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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Gas Works Park Site
Seattle, Washington

Figure 3B-12

Geologic Cross Section D-D'Geologic Units
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Notes:
1. Groundwater level measured on April 22, 2013.

DISCLAIMER: This drawing is for information purposes. It is
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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Notes: 
1.  Surface Sediment is defined as the top 6 inches of sediment.
2.  TOC content showed a large variation between labs
(roughly 2.5 times in split samples) due to differences in sample 
preparation and testing method.  The values posted are 
minimum values.
3.  Some labs screened sediment samples to remove large 
organic debris and plant material prior to analyses; other labs 
included all material submitted for analysis resulting in widely 
varying estimates of sediment organic carbon.
4.  Concentration contour map generated through interpolation
using an Inverse Distance Weighted (IDW) scheme (power=6). 
Maximum reach from each sampling location is equal to 
500 feet. Contoured interval may differ from actual data 
shown due to influence by neighboring values.
5.  Where the sample was below detection limit, 1/2 the 
detection limit was used in the interpolation.
6.  Basemap 2005 USGS aerial photograph. Does not show
current conditions.
7.  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 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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 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 (Ql) which followed and contain a high proportion of fine organic matter.   

Recent Lacustrine deposits (Ql) 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.  
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Supplemental Data Report 
Groundwater Investigation and Site Evaluation 

(Tetra Tech 1987)

1986 Borings





























































































Focused Field Investigation and 
Irrigation Feasibility Study 

(HDR Engineering 1988)

1988 Borings



































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

(Electric Power Research 
Institute and Puget Sound Energy 1998)  

1997 and 1998 Borings



















































































Focused Feasibility Study Report 
Appendix I 

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































































































Construction Completion Report 
Gas Works Park 

(ThermoRetec 2001)

2000 Borings







































Cracking Tower Investigation 
(GeoEngineers, Inc. 2002)

2002 Borings







Shoreline Investigation
Western Study Area 

(Floyd|Snider 2006)

2006 Borings













































Metro Site Investigation 
(SAIC 2006)

2006 Borings











GWP Northeast Corner 
Investigation Data Report 

(Floyd|Snider 2008)

2007 Borings 



































GWP Eastern Shoreline Investigation
Data Report 
 (Retec 2008)

2007 Borings 















































































































































Hydrogeologic Investigation
(GeoEngineers, Inc. 2010)

2012 Borings



Shelby tube

ADDITIONAL MATERIAL SYMBOLS
SYMBOLS TYPICAL

KEY TO EXPLORATION LOGS

CC

CR

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

Bulk or grab

Piston

Standard Penetration Test (SPT)

Groundwater observed at time of
exploration

Approximate location of soil strata
change within a geologic soil unit

Asphalt Concrete

Measured groundwater level in
exploration, well, or piezometer

GC

PT

OH

CH

MH

OL

ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY

GM

GP

GW

DESCRIPTIONS
TYPICAL

LETTERGRAPH

(APPRECIABLE AMOUNT
OF FINES)

MORE THAN 50%
RETAINED ON NO.

200 SIEVE

SYMBOLSMAJOR DIVISIONS

WELL-GRADED SANDS, GRAVELLY
SANDSCLEAN SANDS

GRAVELS WITH
FINES

CLEAN
GRAVELS

HIGHLY ORGANIC SOILS

SILTS
AND

CLAYS

SILTS
AND

CLAYS

SAND
AND

SANDY
SOILS

GRAVEL
AND

GRAVELLY
SOILS

(LITTLE OR NO FINES)

FINE
GRAINED

SOILS

COARSE
GRAINED

SOILS

SW

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON NO.
4 SIEVE

CL

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES

POORLY-GRADED SANDS,
GRAVELLY SAND

INORGANIC SILTS, ROCK FLOUR,
CLAYEY SILTS WITH SLIGHT
PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS  SILTY SOILS

SILTY GRAVELS, GRAVEL - SAND -
SILT MIXTURES

(APPRECIABLE AMOUNT
OF FINES)

SOIL CLASSIFICATION CHART

LIQUID LIMIT
GREATER THAN 50

LIQUID LIMIT
LESS THAN 50

SANDS WITH
FINES

SP

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

INORGANIC CLAYS OF HIGH
PLASTICITY

(LITTLE OR NO FINES)

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

CLAYEY SANDS, SAND - CLAY
MIXTURES

SILTY SANDS, SAND - SILT
MIXTURES

CLAYEY GRAVELS, GRAVEL - SAND -
CLAY MIXTURES

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

ML

SC

SM

NOTE:  Multiple symbols are used to indicate borderline or dual soil classifications

MORE THAN 50%
PASSING NO. 200

SIEVE

MORE THAN 50%
OF COARSE
FRACTION

PASSING NO. 4
SIEVE

DESCRIPTIONS

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Tested

NS
SS
MS
HS
NT

LETTER

Distinct contact between soil strata or
geologic units

Material Description Contact

Approximate location of soil strata
change within a geologic soil unit

Distinct contact between soil strata or
geologic units

AC

Cement Concrete

Sampler Symbol Descriptions

GRAPH

Measured free product in well or
piezometer

Topsoil/
Forest Duff/Sod

Direct-Push

Crushed Rock/
Quarry Spalls

Graphic Log Contact

Sheen Classification

Laboratory / Field Tests

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.

%F
AL
CA
CP
CS
DS
HA
MC
MD
OC
PM
PP
SA
TX
UC
VS

FIGURE A-1

2.4-inch I.D. split barrel

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.

Perched water observed at time of
exploration

TS
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60

66

1

2

3

4

5

6

7

8

9

10

11
SA

12

13

14

15
SA

Dark brown silty fine to medium sand with
occasional fine gravel and organic material
(loose, moist) (fill)

Gray silty fine to medium sand with occasional
fine to coarse gravel (medium dense, moist)
(fill)

Black silty fine sand and occasional fine gravel
with black tarry material (medium dense,
moist) (fill)

Gray silty fine to medium sand with fine to
coarse gravel (medium dense, moist) (fill)
(slight odor)

Gray sandy silt with occasional fine gravel (stiff,
moist) (fill) (slight odor)

Black to dark gray silty fine to medium sand with
occasional fine gravel (medium dense, moist)
(fill) (slight odor)

Dark gray silty fine to medium sand with fine to
coarse gravel (dense, moist) (fill) (odor)

Gray silty fine sand with occasional fine gravel
and wood debris (medium dense, moist) (fill)
(odor)

Dark gray silty fine to medium sand with gravel
and occasional wood debris (medium dense,
wet) (fill) (strong hydrocarbon odor)

Light gray silty fine to medium sand with fine to
coarse gravel (medium dense, wet)
(hydrocarbon odor)

Cobble at 11 feet

Occasional fine gravel from 11.5 to 12.5 feet

Light gray silty fine to medium sand with fine to
coarse gravel (dense, moist) (slight
hydrocarbon odor)

SM

SM

SM

SM

ML

SM

SM

SM

SM

SM

SM

Concrete surface
seal

Bentonite seal

2-inch Schedule
40 PVC well
casing

10-20 Silica sand
backfill

2-inch Schedule
40 PVC screen,
0.02-inch slot
width

Bentonite backfill

NS

NS

NS

NS

NS

NS

NS

NS

HS

MS

SS

NS

NS

NS

NS

0

0

0

0

0

6

7

280

113

16

4

0

0

0

1.5'

8.0'

9.0'

12.5'

13.5'

15.0'

Logged By
JGRDrilled

Date Measured

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

10/7/2010
Easting (X)
Northing (Y)

Drilling
Equipment

NE corner of Park, approximately 80 feet north of restrooms

15

Top of Casing
Elevation (ft)

Start End
Checked By

RNMTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

1270609.479
239413.962  NAD83 WA State Plane North 23.04

Boart Longyear Drilling
Method

9.9

9/29/2010 9/29/2010

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 9/29/2010 to a depth of
12.5 (ft).

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Project:
Project Location:
Project Number: 0186-846-00

Gas Works Park, Seattle, Washington
Figure A-2

Log of Monitoring Well MW-26
Puget Sound Energy North Lake Union
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72

36

18

1

2

3

4

5

6

7

8

9

10

11
SA

12

13

Dark brown to gray silty fine to medium sand
with occasional fine gravel and organic
material (loose, moist) (fill)

Gray silty fine to medium sand with occasional
fine to coarse gravel (medium dense, moist)
(fill)

Dark gray silty fine to medium sand with fine to
coarse gravel (medium dense, moist) (fill)

Debris encountered (metal and brick fragments)
(hydrocarbon odor)

Dark gray sandy silt with fine to coarse gravel
(stiff, moist) (fill)

Light gray clay (very stiff, moist)
Gray sandy silt with silty fine to medium sand

lenses (very stiff, moist) (hydrocarbon odor)

Light gray sandy clay with occasional gravel
(very stiff, moist)

Gray sandy silt with occasional gravel (stiff, wet)

Gray silty fine to medium sand with occasional
gravel (dense, wet)

Gray sandy silt with occasional gravel (stiff, wet)

Cobble at 17 feet
Gray silt with occasional gravel (very stiff,

moist)

SM

SM

SM

ML

CL

SM/ML

CL

ML

SM

ML

ML

Concrete surface
seal

Bentonite seal

2-inch Schedule
40 PVC well
casing

10-20 Silica sand
backfill

2-inch Schedule
40 PVC screen,
0.02-inch slot
width

Bentonite backfill

NS

SS

SS

SS

MS

MS

MS

SS

SS

NS

NS

NS

NS

0

0

0

0

7

6

7

0

7

0

0

0

0

1.5'

10.0'

12.0'

15.0'

16.0'

Logged By
JGRDrilled

Date Measured

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

10/1/2010
Easting (X)
Northing (Y)

Drilling
Equipment

Approximately 200 feet west of playbarn

25

Top of Casing
Elevation (ft)

Start End
Checked By

RNMTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

1270426.364
239268.165 NAD83 WA State Plane North 27.15

Boart Longyear Drilling
Method

8.3

9/28/2010 9/28/2010

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 9/28/2010 to a depth of 15
(ft).

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols

FIELD DATA

D
ep

th
 (f

ee
t)

0

5

10

15

20

In
te

rv
al

Bl
ow

s/
fo

ot

R
ec

ov
er

ed
 (i

n)

El
ev

at
io

n 
(fe

et
)

35

30

25

20

C
ol

le
ct

ed
 S

am
pl

e

Sa
m

pl
e 

N
am

e

G
ra

ph
ic

 L
og MATERIAL

DESCRIPTION

G
ro

up
C

la
ss

ifi
ca

tio
n

W
at

er
 L

ev
el

Sheet 1 of 2

Project:
Project Location:
Project Number: 0186-846-00

Gas Works Park, Seattle, Washington
Figure A-3

Log of Monitoring Well MW-27
Puget Sound Energy North Lake Union
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Becomes hard at 20 feet
Bentonite backfill

NS

NS

NS

0

0

0
25.0'

Note: Please see Figure A-1 for explanation of symbols
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Project:
Project Location:
Project Number: 0186-846-00

Gas Works Park, Seattle, Washington
Figure A-3

Log of Monitoring Well MW-27 (continued)
Puget Sound Energy North Lake Union
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60

1

2

3

4

5

6

7

8

9

10

11

12

Dark brown silty fine to medium sand with
occasional fine gravel and organic material
(loose, moist) (fill)

Gray silty fine sand with fine to coarse gravel
(medium dense, moist)

Dark gray to black silty fine to medium sand with
fine to coarse gravel (medium dense, moist)
(fill)

Increasing sand content

Gray with mottling coarse gravel with sand and
silt (medium dense, moist) (fill) wood debris
at 8 feet

Gray with orange mottling silty fine to medium
sand with gravel (medium dense, moist) (fill)

Gray to brown silty fine to medium sand with
occasional gravel (medium dense, moist to
wet) (fill)

Gray silty fine to medium sand with gravel and
interbedded sandy silt with occasional gravel
lenses (medium dense to stiff, moist) (slight
hydrocarbon odor)

SM

SM

SM

GP-GM

SM

SM

SM/ML

Concrete surface
seal

Bentonite seal

2-inch Schedule
40 PVC well
casing

10-20 Silica sand
backfill

2-inch Schedule
40 PVC screen,
0.02-inch slot
width

NS

NS

SS

SS

SS

SS

SS

SS

NS

SS

NS

NS

0

0

0

0

0

0

0

0

0

0

0

0

1.5'

15.0'

17.0'

Logged By
JGRDrilled

Date Measured

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

10/1/2010
Easting (X)
Northing (Y)

Drilling
Equipment

Approximately 60 feet east of SE corner Cracking Tower fence

30

Top of Casing
Elevation (ft)

Start End
Checked By

RNMTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

1270457.835
238800.114 NAD83 WA State Plane North 21.65

Boart Longyear Drilling
Method

16.0

9/29/2010 9/29/2010

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 9/29/2010 to a depth of 27
(ft).

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Project:
Project Location:
Project Number: 0186-846-00

Gas Works Park, Seattle, Washington
Figure A-4

Log of Monitoring Well MW-28
Puget Sound Energy North Lake Union
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Slight hydrocarbon odor

6-inch lense of fine sand with silt and occasional
gravel at 22 to 22.5 feet bgs (slight
hydrocarbon odor)

Becomes wet at 25 feet bgs (slight hydrocarbon
odor)

5-inch lense of fine to medium sand with silt and
occasional gravel at 27 to 27.5 feet bgs (wet)

4-inch lense of fine to medium sand with silt and
occasional gravel at 29 to 29.4 feet bgs (wet)
(slight hydrocarbon odor)

2-inch Schedule
40 PVC screen,
0.02-inch slot
width

10-20 Silica sand
backfill

Bentonite backfill
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0

0
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Note: Please see Figure A-1 for explanation of symbols
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Project:
Project Location:
Project Number: 0186-846-00

Gas Works Park, Seattle, Washington
Figure A-4

Log of Monitoring Well MW-28 (continued)
Puget Sound Energy North Lake Union
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1

2

3

4

5

6

7

8

9

10

11

12

13

Dark brown silty fine to medium sand with
occasional gravel and cobbles, and trace
organic material (loose, moist) (fill)

Gray to brown fine to medium sand with silt and
gravel (medium dense, moist) (fill)

Gray to brown fine to coarse gravel with sand,
trace silt and occasional cobbles (medium
dense, moist) (fill)

Occasional orange mottling at 5 feet bgs

Grades to gray; increasing gravel content;
(hydrocarbon odor)

Gray silty fine to medium sand with gravel
(medium dense, wet) (hydrocarbon odor)

Gray fine to medium sand with occasional fine
gravel and trace silt (medium dense, wet)

Gray silty fine to medium sand with occasional
fine to coarse gravel (medium dense, wet)

SM

SP-SM

GW

SM

SP

SM

Concrete surface
seal

Bentonite seal

2-inch Schedule
40 PVC well
casing

10-20 Silica sand
backfill

2-inch Schedule
40 PVC screen,
0.02-inch slot
width

NS

NS

NS

NS

NS

MS

MS

MS

SS

NS

NS

NS

NS

0

0

0

0

0

6

12

4

7

0

0

0

0

1.5'

12.0'

13.0'

Logged By
JGRDrilled

Date Measured

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

10/7/2010
Easting (X)
Northing (Y)

Drilling
Equipment

Approximately 90 feet west of Cracking Tower fence

25

Top of Casing
Elevation (ft)

Start End
Checked By

RNMTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

1270119.016
238995.775 NAD83 WA State Plane North 21.60

Boart Longyear Drilling
Method

9.9

9/30/2010 9/30/2010

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 9/30/2010 to a depth of 23
(ft).

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Project:
Project Location:
Project Number: 0186-846-00

Gas Works Park, Seattle, Washington
Figure A-5

Log of Monitoring Well MW-29
Puget Sound Energy North Lake Union
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123

67

14

15
SA

16

Gray silty fine to medium sand with fine to
coarse gravel (medium dense, wet)

6-inch lense of gray sandy silt with occasional
gravel from 20.5 to 21 feet bgs (stiff, wet)

4-inch lense of gray sandy silt with occasional
gravel from 22 to 22.5 feet bgs (stiff, wet)

SM

2-inch Schedule
40 PVC screen,
0.02-inch slot
width

10-20 Silica sand
backfill

Bentonite backfill

NS

NS

NS

0

0

0

23.0'

24.0'

25.0'

Note: Please see Figure A-1 for explanation of symbols
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Project:
Project Location:
Project Number: 0186-846-00

Gas Works Park, Seattle, Washington
Figure A-5

Log of Monitoring Well MW-29 (continued)
Puget Sound Energy North Lake Union

Se
at

tle
:  

D
at

e:
12

/2
0/

10
 P

at
h:

C
:\D

O
C

U
M

EN
TS

 A
N

D
 S

ET
TI

N
G

S\
C

VO
SS

\D
ES

KT
O

P\
01

86
84

60
0.

G
PJ

  D
BT

em
pl

at
e/

Li
bT

em
pl

at
e:

G
EO

EN
G

IN
EE

R
S8

.G
D

T/
G

EI
8_

EN
VI

R
O

N
M

EN
TA

L_
W

EL
L

WELL LOG

Sh
ee

n

H
ea

ds
pa

ce
Va

po
r P

ID
 (p

pm
)



0

54

66

66

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Dark brown silty fine to medium sand with
occasional gravel, cobbles and organic
material (loose, moist) (fill)

Gray to brown fine to medium sand with silt and
occasional fine gravel (loose, moist) (fill)

Gray to brown fine to coarse gravel with sand,
trace silt and occasional cobbles (medium
dense, moist) (fill)

Gray fine to medium sand with fine to coarse
gravel and silt (medium dense, moist to wet)

Gray fine to medium sand with occasional fine
gravel and trace silt (medium dense, wet)
(slight hydrocarbon odor)

Dark gray fine to coarse gravel with sand and
trace silt (medium dense, wet) (slight
hydrocarbon odor)

Gray silty fine to medium sand with occasional
gravel and cobbles (medium dense, wet)
(slight hydrocarbon odor)

SM

SP-SM

GW

SP-SM

SP

GW

SM

Concrete surface
seal

Bentonite seal

4-inch Schedule
40 PVC well
casing

10-20 Silica sand
backfill

4-inch Schedule
40 PVC screen,
0.03-inch slot
width

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS
NS
NS

NS

NS

NS

NS

NS

0

0

0

0

0

0

0

0

0

0

0
0
0

0

0

0

0

0

1.5'

11.0'

12.0'

Logged By
JGRDrilled

Date Measured

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

10/1/2010
Easting (X)
Northing (Y)

Drilling
Equipment

Approximately 90 feet west of Cracking Tower fence

25

Top of Casing
Elevation (ft)

Start End
Checked By

RNMTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

1270114.888
238986.52 NAD83 WA State Plane North 21.68

Boart Longyear Drilling
Method

10.2

9/30/2010 9/30/2010

Horizontal
Datum

Vertical Datum

A 4 (in) well was installed on 9/30/2010 to a depth of 22
(ft).

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Project:
Project Location:
Project Number: 0186-846-00

Gas Works Park, Seattle, Washington
Figure A-6

Log of Monitoring Well MW-30
Puget Sound Energy North Lake Union
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66

19

20

21

Gray silty fine to medium sand with fine to
coarse gravel and cobbles (medium dense,
wet)

6-inch lense of gray sandy silt with occasional
fine to coarse gravel from 22 to 22.5 feet bgs
(very stiff, wet)

SM

4-inch Schedule
40 PVC screen,
0.03-inch slot
width

10-20 Silica sand
backfill

Bentonite backfill

NS

NS

NS

0

0

0

22.0'

23.0'

25.0'

Note: Please see Figure A-1 for explanation of symbols
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Project:
Project Location:
Project Number: 0186-846-00

Gas Works Park, Seattle, Washington
Figure A-6

Log of Monitoring Well MW-30 (continued)
Puget Sound Energy North Lake Union

Se
at

tle
:  

D
at

e:
12

/2
0/

10
 P

at
h:

C
:\D

O
C

U
M

EN
TS

 A
N

D
 S

ET
TI

N
G

S\
C

VO
SS

\D
ES

KT
O

P\
01

86
84

60
0.

G
PJ

  D
BT

em
pl

at
e/

Li
bT

em
pl

at
e:

G
EO

EN
G

IN
EE

R
S8

.G
D

T/
G

EI
8_

EN
VI

R
O

N
M

EN
TA

L_
W

EL
L

WELL LOG

Sh
ee

n

H
ea

ds
pa

ce
Va

po
r P

ID
 (p

pm
)



42

56

9.5

48

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Dark brown silty fine to medium sand with trace
organics (loose, moist) (fill)

Brownish-gray silty fine to coarse sand with fine
to coarse gravel (medium dense, moist) (fill)

Brick fragments from 3.5 to 4 feet bgs; mottled
brown and gray from 3.5 to 4.5 feet

Dark gray to black mottled dark brown silty fine
to coarse sand with fine to coarse gravel
(dense, moist) (fill) (slight hydrocarbon odor)

Black, chunky, angular from 6 to 7 feet
Becomes medium dense at 7 feet

Black tarry material, wood chunks and wire
encountered (hydrocarbon odor)

Brown fine to medium sand with fine to coarse
gravel (loose, moist) (fill)

Gray silty fine to medium sand with fine to
coarse gravel (medium dense, moist)

Silt content increases
Slight hydrocarbon odor

Cobbles at 15 feet, wet

Grades to dense

SM

SM

SM

SP

SM

Concrete surface
seal

Bentonite seal

4-inch Schedule
40 PVC well
casing

NS

NS

NS

NS

SS

NS

NS

SS

MS
NS

NS

NS

NS

NS

NS

NS

0

0

0

0

0

0

0

0

0
0

0

0

0

0

0

0

2.0'

Logged By
JGRDrilled

Date Measured

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

10/8/2010
Easting (X)
Northing (Y)

Drilling
Equipment

90

Top of Casing
Elevation (ft)

Start End
Checked By

ZASTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

1269783.775
239409.421 NAD83 WA State Plane North 24.99

Boart Longyear Drilling
Method

16.3

10/4/2010 10/6/2010

Horizontal
Datum

Vertical Datum

A 4 (in) well was installed on 10/6/2010 to a depth of 45
(ft).

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Project:
Project Location:
Project Number: 0186-846-00

Gas Works Park, Seattle, Washington
Figure A-7

Log of Monitoring Well MW-31
Puget Sound Energy North Lake Union
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NW corner of Park, approximately 120 feet NW of well RW-01.  Temporary conductor casing (12-inch diameter) used from 0
to 25 feet bgs, with bentonite seal from 20 to 25 feet bgs.
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17

18
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22

23

24

25
SA

26

SA

27

Slight hydrocarbon odor
Gray silty fine to medium sand with fine to

coarse gravel (dense, moist to wet)

Brown occasional cobbles (very dense, moist)

Wet; sand content increases from 29 to 30 feet

Lense of silty sand with lower silt content from
40 to 41 feet (loose, wet)

Brown silty fine to medium sand with fine to
coarse gravel (very dense, moist)

SM

Bentonite seal
(12-inch seal to 25
feet.   8-inch seal
25 to 32 feet)

10-20 Silica sand
backfill

4-inch Schedule
40 PVC screen,
0.03-inch slot
width

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

0

0

0

0

0

0

0

0

0
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32.0'
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Note: Please see Figure A-1 for explanation of symbols
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Sheet 2 of 4

Project:
Project Location:
Project Number: 0186-846-00

Gas Works Park, Seattle, Washington
Figure A-7

Log of Monitoring Well MW-31 (continued)
Puget Sound Energy North Lake Union
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32

40
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28

29

30

SA

31

32

33

Gray fine to medium sand with silt (wet)

Gray silt with fine to coarse sand and occasional
fine to coarse gravel (stiff to very stiff, wet to
moist)

Gray silty fine to coarse sand with fine to coarse
gravel (very dense, moist)

Cobbles from 63.5 to 65 feet

Boulder (greater than 12-inch-diameter) from 65
to 66 feet

SP-SM

ML

SM

10-20 Silica sand
backfill

Bentonite backfill

NS

NS

NS

NS

NS

NS

0

0

0

0

0

0

45.0'

46.0'

Note: Please see Figure A-1 for explanation of symbols
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Project:
Project Location:
Project Number: 0186-846-00

Gas Works Park, Seattle, Washington
Figure A-7

Log of Monitoring Well MW-31 (continued)
Puget Sound Energy North Lake Union
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40

47

47

38

34

35

36

37

Sandier lense from 79 to 80 feet bgs (wet)

Gray fine to coarse sand with fine to coarse
gravel, occasional cobbles and trace silt
(dense, wet)

Gray silty fine to coarse sand with fine to coarse
gravel (very dense, moist)

Gray fine to coarse sand with fine to coarse
gravel, occasional cobbles and trace silt
(dense, wet)

Gray silty fine to coarse sand with fine to coarse
gravel (very dense, moist)

SW

SM

SW

SM

Bentonite backfill

NS

NS

NS

NS

0

0

0

0

90.0'

Note: Please see Figure A-1 for explanation of symbols
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Project:
Project Location:
Project Number: 0186-846-00

Gas Works Park, Seattle, Washington
Figure A-7

Log of Monitoring Well MW-31 (continued)
Puget Sound Energy North Lake Union
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Play Area Investigation 
(amec 2012)

2012 Borings











Harbor Patrol Investigation 
(Hart Crowser 2012)

2012 Borings
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Supplemental Investigation 
(GeoEngineers, Inc. 2013)

2013 Borings



Sheen Classification

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.

CC

Asphalt Concrete

NS
SS
MS
HS
NT

Shelby tube

ADDITIONAL MATERIAL SYMBOLS

%F
AL
CA
CP
CS
DS
HA
MC
MD
OC
PM
PI
PP
PPM
SA
TX
UC
VS

Graphic Log Contact
Distinct contact between soil strata or
geologic units
Approximate location of soil strata
change within a geologic soil unit

Approximate location of soil strata
change within a geologic soil unit

Measured groundwater level in
exploration, well, or piezometer

Measured free product in well or
piezometer

GRAPH

Topsoil/
Forest Duff/Sod

Direct-Push

Crushed Rock/
Quarry Spalls

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.

FIGURE A-1

2.4-inch I.D. split barrel

SYMBOLS TYPICAL

KEY TO EXPLORATION LOGS

CR

Bulk or grab

Piston

Standard Penetration Test (SPT)

DESCRIPTIONSLETTER

Distinct contact between soil strata or
geologic units

TS
GC

PT

OH

CH

MH

OL

GM

GP

GW

DESCRIPTIONS
TYPICAL

LETTER

(APPRECIABLE AMOUNT
OF FINES)

MAJOR DIVISIONS

POORLY-GRADED SANDS,
GRAVELLY SAND

PEAT, HUMUS, SWAMP SOILS
WITH HIGH ORGANIC
CONTENTS

CLEAN SANDS

GRAVELS WITH
FINES

CLEAN
GRAVELS

HIGHLY ORGANIC SOILS

SILTS
AND

CLAYS

SILTS
AND

CLAYS

SAND
AND

SANDY
SOILS

GRAVEL
AND

GRAVELLY
SOILS

(LITTLE OR NO FINES)

FINE
GRAINED

SOILS

COARSE
GRAINED

SOILS

SW

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON NO.
4 SIEVE

CL

WELL-GRADED SANDS,
GRAVELLY SANDS

SILTY GRAVELS, GRAVEL - SAND
- SILT MIXTURES

LIQUID LIMIT
GREATER THAN 50

SILTY SANDS, SAND - SILT
MIXTURES

(APPRECIABLE AMOUNT
OF FINES)

SOIL CLASSIFICATION CHART

LIQUID LIMIT
LESS THAN 50

SANDS WITH
FINES

SP
(LITTLE OR NO FINES)

ML

SC

SM

NOTE:  Multiple symbols are used to indicate borderline or dual soil classifications

MORE THAN 50%
OF COARSE
FRACTION

PASSING NO. 4
SIEVE

CLAYEY GRAVELS, GRAVEL -
SAND - CLAY MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS, ROCK
FLOUR, CLAYEY SILTS WITH
SLIGHT PLASTICITY

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW
PLASTICITY

INORGANIC SILTS, MICACEOUS
OR DIATOMACEOUS  SILTY
SOILS

ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY

INORGANIC CLAYS OF HIGH
PLASTICITY

MORE THAN 50%
PASSING NO. 200

SIEVE

MORE THAN 50%
RETAINED ON NO.

200 SIEVE

WELL-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY
CLAYS, LEAN CLAYS

GRAPH
SYMBOLS

AC

Cement Concrete

Sampler Symbol Descriptions

Groundwater Contact

Material Description Contact

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Tested

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



24

10

0

3

6

12

6

6

6

6

16

4

5

4

9

6

6

6

9

Brown silty fine to medium sand with occasional
fine gravel and organics (topsoil)

Gray/brown silt with fine sand and occasional
gravel

Brown silty fine to medium sand with fine gravel
(loose to medium dense, moist)

No recovery, coarse sand and fine gravel from
washed cuttings

Brown fine to coarse sand with fine
angular/subrounded gravel (loose, moist to
wet)

Coarse gravel in shoe
Groundwater encountered at 7.7 feet
(%F = 4)

Brown fine to coarse sand with fine to coarse
gravel (loose, wet)

(SA; %F = 6)

Black low density/friable gravel (loose, wet)
Light brown silty fine to coarse sand with

occasional fine gravel (loose, wet)

Gray/black fine gravel with fine to coarse sand,
agglomerate, wood debris (processed) in
shoe, concrete pieces in sample (loose, wet)

From 14 to 14.25 feet, black coating on gravel
particles (has sheen)

Brown silty fine to coarse sand with fine to
coarse, angular multi-colored gravel, slight
blackening of grains, sheen dissipates
quickly, no odor (loose, wet)

(SA; %F = 20)

Gray/black fine to coarse sand with fine gravel
and silt, multi-color grains, angular and flat
gravel with occasional wood chips (loose,
wet)

(SA; %F = 8)
Gray coarse sand with fine subrounded gravel

and occasional fine to medium sand (loose,

SM

ML

SM

SP

SP/GP

GP

SM

GP

SM

SP-SM

SP

1

2

3

4
%F

5
SA

6

7

8
SA

9
SA

Concrete surface
seal

2-inch Schedule 40
PVC well casing

Bentonite seal

NS

NS

NS

SS
<10%

NS

NS

<1

<1

<1

<1

<1

2.0'

Logged By
ZAS/TBDrilled

Date Measured

Drilling
Method4/10/2013 4/12/2013

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 4/12/2013 to a depth of 47
(ft).

4/22/2013
Easting (X)
Northing (Y)

Drilling
Equipment

47

Top of Casing
Elevation (ft) 29.43

Start End
Checked By

Hand-dug with posthole digger from 0 to 2 feet bgs; mud Rotary 2 to 18.5 feet; hollow-stem auger 18.5 to 41 feet, sonic 41 to
47 feet. Temporary conductor casing (10-inch diameter) used from 0 to 41 feet bgs with bentonite seal from 38 to 41 feet bgs.

7.5

CME-850 Tracked Rig; Rubber
Track-Mounted Spider 3 Sonic Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

PDRTotal
Depth (ft)

Mud Rotary/Sonic
(continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

22.4

29.92
USACE (Locks)

1269843.3
238868.03 NAD83 WA State Plane North

Auto
140 (lbs) / 30 (in) Drop

Boart Longyear

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-32D/GEO-1
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01
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6

6

0

12

12

20

18

18

18

12

18

12

7

8

6

8

32

56

58

98

64

78

52

      wet)
Brown fine to coarse sand with silt (ground

agglomerate) (loose, wet)
(SA; %F = 11)

Thin band black coated particles from 22 to 22.5
feet

Black coarse sand with silt and fine to coarse
gravel, angular, friable, vesicular material,
particles stained (loose, wet)

(%F = 8)

No recovery

Black silty fine to coarse sand with occasional
fine to coarse gravel, some wood chips
(milled), some thin metal chips and ceramic
pieces (loose, wet)

(%F = 20)
Black fine to coarse sand with ceramic pieces,

metal pieces, wood debris, slight odor,
angular (non-agglomerate) (dense, wet)

(SA; %F = 3)

Gray fine to coarse angular gravel with
occasional medium to coarse sand (not
agglomerate) (very dense, wet)

Fine to medium sand lense (very dense, wet)
Gray fine to coarse gravel with fine to coarse

sand, trace silt (very dense, wet)
Gray fine to medium sand with trace silt and

lenses of coarse sand with occasional fine to
coarse gravel (very dense, wet)

(SA; %F = 3)

Gray fine to medium sand with silt (very dense,
wet)

Occasional coarse sand and fine gravel

Becomes finer

(%F = 7)
With coarse gravel

SP-SM

SP-SM

SM

SP

GP

SP

GP

SP

SP-SM

10
SA

11
%F

12

13

14

15

16

17
SA

18

19

20;MW-32D
(43.5-44.5)

Bentonite seal

10-inch diameter
borehole to 41 feet;
6-inch diameter
borehole to 47 feet

20/40 sand backfill

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.020-inch slot
width

NS

NS

SS

SS

MS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

40.5'
41.0'

42.0'

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-32D/GEO-1 (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
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12 81

Gray silty fine to coarse sand with fine to coarse
gravel (very dense, moist)

SM

21

2-inch slip cap
NS <1 46.8'

47.0'

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-32D/GEO-1 (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:
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Sheet 3 of 3Se

at
tle

:  
D

at
e:

5/
14

/1
3 

Pa
th

:C
:\U

SE
R

S\
TN

AS
H

\D
ES

KT
O

P\
01

86
84

60
1.

G
PJ

  D
BT

em
pl

at
e/

Li
bT

em
pl

at
e:

G
EO

EN
G

IN
EE

R
S8

.G
D

T/
G

EI
8_

EN
VI

R
O

N
M

EN
TA

L_
W

EL
L

WELL LOG

Sh
ee

n

H
ea

ds
pa

ce
Va

po
r (

pp
m

)



1

2
SA

3;GEO-2
14-16

SA

4
%F

10

17

22

9

22

6

7

10

Brown silty fine to medium sand with
occasional fine gravel, trace brick and
asphalt fragments (loose, moist)

Black at 5.5 feet
Rock and crushed concrete from 5.5 to 6 feet,

one piece of tan friable agglomerate

With white soft silt (bentonite like)

Gravelly fine sand with mostly decayed wood
fragments and glass shards

Black fine to coarse sand with gravel and silt;
gravel is agglomerate red, white, friable,
occasional glass fragments and rubber
fragments, occasional fine gravel, trace
mostly decayed wood, one ceramic piece
with filigree (loose, wet)

Black fine to medium sand; sand particles tan,
white, brown, friable agglomerate, shell
fragments?, occasional rubber, one piece
thin metal highly corroded, trace wood
fragments highly decayed, one piece of
white ceramic with filigree (medium dense,

SM

SP-SM

SP-SM

NS

NS

NS

SS

NS

<1

<1

<1

<1

<1

Concrete and rock in base of sampler
Hard drilling

Groundwater encountered at 8 feet

SA (%F = 17)

Bentonite layer, pea gravel layer (1-inch thick),
geomembrane at 10 feet

SA (%F = 7)

%F = 11

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZAS/TBDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1269972.23
238799.4

CME-850 Tracked Rig

Boart Longyear Drilling
Method Hollow-stem Auger49.5

Hand-dug with posthole digger from 0 to 2 feet bgs.

Autohammer
140 (lbs) / 30 (in) Drop

Drilling
Equipment

NAD83 WA State Plane North

4/11/20134/11/2013

30.17
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEO-2
Project:
Project Location:
Project Number:

Figure A-3
Sheet 1 of 3

Gas Works Park, Seattle, Washington
0186-846-01

Puget Sound Energy North Lake Union
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5
SA

6

7
SA

8
SA

4

18

18

18

*50/5"

50/4"

26

52

  wet)

Black silty fine to medium sand with trace
rubber fragments, one piece of white fine
gravel friable agglomerate (medium dense,
wet)

Gray fine to medium sand with trace wood
fragments (2-inch bark strand?) (medium
dense, wet)

Occasional fine gravel, one piece of ceramic
(slough from above?)

Gray fine to coarse gravel with fine to medium
sand (medium dense, wet)

Gray fine to coarse gravel with medium to
coarse sand (very dense, wet)

SM

SP

GP

GP

NS

NS

NS

<1

<1

<1

SA (%F = 23)
*Possibly poor blowcount data (heave?)

Heave in hole
Possibly poor blowcount data

SA (%F = 2)

Add water to prevent heave

SA (%F = 2)

Rough drilling

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEO-2 (continued)
Project:
Project Location:
Project Number:

Figure A-3
Sheet 2 of 3

Gas Works Park, Seattle, Washington
0186-846-01

Puget Sound Energy North Lake Union
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9
SA

10

5

4

50/5"

50/4"

Gray silty fine to medium sand with gravel (very
dense, wet) (till)

SM

NS <1 SA (%F = 2)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEO-2 (continued)
Project:
Project Location:
Project Number:

Figure A-3
Sheet 3 of 3

Gas Works Park, Seattle, Washington
0186-846-01

Puget Sound Energy North Lake Union
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1

2

3
SA

24

10

14

20

*50/5"

19

34

Dark brown silty fine sand (topsoil)
Tan silty fine to medium sand with occasional

gravel, occasional concrete and trace brick
fragments (loose, moist)

Black silty fine to medium sand with gravel,
trace wood fragments, partially decayed
(medium dense, moist)

Brown fine to medium sand with fine to coarse
gravel, trace silt (medium dense, moist)

Tan with gray mottling fine to coarse gravel with
medium to coarse sand (medium dense,
moist)

Tan medium sand with occasional fine gravel
(dense, wet)

SM

SM

SM

SP

GP

SP

NS

NS

SS

NS

NS

<1

<1

<1

<1

<1

Strong odor

Large rock in sampler shoe
*Blowcount not representative

SA (%F = 1)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZAS/TBDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270009.66
239157.27

CME-75 Truck-Mounted Rig

Boart Longyear Drilling
Method Hollow-stem Auger31.5

Hand-dug with posthole digger from 0 to 2 feet bgs.

Autohammer
140 (lbs) / 30 (in) Drop

Drilling
Equipment

NAD83 WA State Plane North

4/12/20134/12/2013

40.18
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEO-3
Project:
Project Location:
Project Number:

Figure A-4
Sheet 1 of 2

Gas Works Park, Seattle, Washington
0186-846-01

Puget Sound Energy North Lake Union
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4
SA

5

6

16

24

17

53

50/6"

50/5"

Gray medium to coarse sand with fine gravel
(dense, wet)

Gray fine to coarse gravel with medium to
coarse sand (very dense, wet)

Gray silty medium to coarse sand with fine
gravel, layered with occasional medium to
coarse sand with fine gravel (very dense,
wet)

SP

GP

SM

SA (%F = 5)

Heave in hole

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEO-3 (continued)
Project:
Project Location:
Project Number:

Figure A-4
Sheet 2 of 2

Gas Works Park, Seattle, Washington
0186-846-01

Puget Sound Energy North Lake Union
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24

60

60

24

Brown silty fine to coarse sand with fine to coarse
gravel, brick debris, concrete debris, some
surface organics (grass roots)

Hand-dug first 24 inches

From 2 to 15 feet bgs, please see log for
MW-32D/GEO-1

Groundwater encountered at 7 feet

Brown to black coarse sand with fine gravel and
occasional medium sand, agglomerate, trash,
metal, glass, ceramic

Wood debris (thick, fibrous)
Black fine to coarse subrounded to rounded

gravel with fine to coarse sand and trace silt,
black crushed agglomerate, metal fragments,
wood debris, glass, wire, brick fragments,

SM

SM

SP

WD

GP

Concrete surface
seal

2-inch Schedule 40
PVC well casing

Bentonite seal

20/40 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

NS

MS
<50%

<1

<1

1.5'

15.0'

16.5'

Logged By
ZASDrilled

Date Measured

Drilling
Method4/12/2013 4/12/2013

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 4/12/2013 to a depth of 31.3
(ft).

4/22/2013
Easting (X)
Northing (Y)

Drilling
Equipment

35

Top of Casing
Elevation (ft) 29.29

Start End
Checked By

Hand-dug with posthole digger from 0 to 2 feet bgs.

7.7

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

PDRTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

22.2

29.83
USACE (Locks)

1269847.34
238864.97 NAD83 WA State Plane North

Boart Longyear

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-32S
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:
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60

60

60

      nails, and ceramic, sheen is rainbow
color, hydrocarbon odor

Gray fine to coarse sand with trace silt

With occasional fine gravel

SP

MW-32S
(29-30)
+DUP

MW-32S
(31-32)

4-inch slip cap

Bentonite backfill

SS

SS

NS

<1

<1

<1 31.0'
31.3'

32.0'

35.0'

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-32S (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-5
Sheet 2 of 2Se
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24

60

60

36

12

Brown silty fine to medium sand with organics
(roots)

Black silty fine to coarse sand with occasional
fine to coarse gravel (loose, moist)

Black fine to coarse gravel agglomerate with fine
to coarse sand and silt (hard, angular)

Brown silty fine to medium sand with fine to
coarse gravel, with occasional silty interbeds
(approximately 3 inches)

Gray silty fine to medium sand with occasional
fine to coarse gravel

Gray fine to coarse sand with silt and occasional
fine gravel, occasional black vesicular
material, low density, small percentage of
gravel

Red-orange fine to coarse sand with trace silt,
grains are low density, weathered
agglomerate

Becomes black

Becomes white

Becomes black
No recovery from 15 to 17 feet

Steel pipe piece

Gray silty fine to coarse sand with fine to coarse
gravel

SM

SM

GM

SM

SM

SP-SM

SP

SM

NS

NS

NS

<1

<1

<1

Perched groundwater encountered at 7 feet

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

PDR

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270307.96
238739.05

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Boart Longyear Drilling
Method Sonic (continuous core)18

Hand-dug with posthole digger from 0 to 2 feet bgs.  Hit pipe at 18 feet bgs; abandoned hole.  See
MW-33S(b) for well installation.

Drilling
Equipment

NAD83 WA State Plane North

3/27/20133/27/2013

37.96
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-33S(a)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-6
Sheet 1 of 1
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36

60

60

60

Light brown silt with fine to medium sand and
organics (roots)

Brown silty fine to medium sand with occasional
coarse gravel

Light brown silty fine to medium sand with
occasional fine gravel

Black fine silt, low density, soot-like
Red-brown to black medium to coarse sand with

occasional coarse gravel, grains are red to
white agglomerate (fine to medium sand
sized), no longer fused

Black coarse sand with occasional fine to coarse
gravel, grains are agglomerate where sand
size is no longer fused

With yellow brick fragments; no staining

Lighter brown coarse sand, agglomerate no
longer fused

Dark brown medium to coarse sand grains
(multi-colored reds and browns)

Black coarse sand with fine to coarse gravel,
occasional black fused ash/soot-like very fine
material

Black coarse sand with coarse gravel, grains
coated with NAPL, some milled wood pieces
and fragments

Groundwater encountered at 17.3 feet
Black coarse sand with silt and coarse gravel

Gray-green silty medium to coarse sand with fine
to coarse gravel

ML

SM

SM

ML

SP

SP-SM

SM

MW-33S
(12-22

composite)

MW-33S
(13-14)
+DUP

MW-33S
(17-17.5)

Concrete surface
seal

2-inch Schedule 40
PVC well casing

Bentonite seal

20/40 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

NS

NS

NS

SS
50%

NS

<1

<1

<1

<1

<1

2.0'

11.0'

13.1'

Logged By
ZASDrilled

Date Measured

Drilling
Method3/28/2013 3/28/2013

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 3/28/2013 to a depth of 22.5
(ft).

4/22/2013
Easting (X)
Northing (Y)

Drilling
Equipment

30

Top of Casing
Elevation (ft) 38.26

Start End
Checked By

Second attempt.  Hand-dug with posthole digger from 0 to 2 feet bgs.

16.5

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

PDRTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

21.8

38.7
USACE (Locks)

1270318.67
238748.97 NAD83 WA State Plane North

Boart Longyear

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-33S(b)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-7
Sheet 1 of 2Se

at
tle

:  
D

at
e:

5/
14

/1
3 

Pa
th

:C
:\U

SE
R

S\
TN

AS
H

\D
ES

KT
O

P\
01

86
84

60
1.

G
PJ

  D
BT

em
pl

at
e/

Li
bT

em
pl

at
e:

G
EO

EN
G

IN
EE

R
S8

.G
D

T/
G

EI
8_

EN
VI

R
O

N
M

EN
TA

L_
W

EL
L

WELL LOG

Sh
ee

n

H
ea

ds
pa

ce
Va

po
r (

pp
m

)



60

60

Gray-brown to black fine to coarse sand with fine
to coarse gravel, hydrocarbon odor; sheen,
no color, dissipated quickly

Light brown medium to coarse sand with fine to
coarse gravel, <5% fines (loose, wet)

Light brown grading to gray coarse sand/fine
gravel with occasional coarse rounded gravel
(loose, wet)

Gray fine sand (dense, wet)

Gray fine sandy silt with occasional fine to coarse
gravel

SP

SP

SP/GP

SP

ML

MW-33S
(20-21)

4-inch cap

Bentonite backfill

SS
50%

NS

NS

8.4

22.2'
22.5'
23.0'

30.0'

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-33S(b) (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-7
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42

60

Dark brown silty fine sand with occasional fine
gravel and organics (roots)

Brown to red-brown fine to coarse sand with silt
and occasional fine gravel, black vesicular,
vitreous luster; orange to red agglomerate
pieces (fine), no longer fused, gravel is <1"
rounded

Black fine to coarse sand with tar-like substance
coating grains, some wood debris
(weathered, splintered); sheen is globular,
dissipates

Brown silt with fine sand; black staining at top
grades to gray

Gray silty fine sand with occasional fine to coarse
gravel

Groundwater encountered at 9.5 feet

SM

SP-SM

SP

ML

SM

MW-34S
(5-10

composite)

MW-34S
(7-8)

Concrete surface
seal

Bentonite seal

2-inch Schedule 40
PVC well casing

20/40 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

4-inch cap

NS

NS

MS

NS

<1

<1

1.6

<1

2.0'

4.0'

5.0'

9.8'
10.0'

Logged By
ZASDrilled

Date Measured

Drilling
Method3/27/2013 3/27/2013

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 3/27/2013 to a depth of 10
(ft).

4/22/2013
Easting (X)
Northing (Y)

Drilling
Equipment

10

Top of Casing
Elevation (ft) 28.05

Start End
Checked By

Hand-dug with posthole digger from 0 to 2 feet bgs.

6.3

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

PDRTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

22.2

28.44
USACE (Locks)

1270501.78
238734.93 NAD83 WA State Plane North

Boart Longyear

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-34S
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:
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36

60

60

Brown silt with fine sand, some organics (roots)
Brown to gray silt with fine to medium sand and

occasional fine gravel

Black coarse sand with occasional fine to coarse
rounded gravel and some silt; grains coated
with tar-like substance, asphalt-like odor,
sheen, globular, little color, dissipates

Groundwater encountered at 3.2 feet

Matrix becomes brown with more silt
Fine to coarse gravel with fine to coarse sand;

grains coated with tar-like substance

Gray plastic silt, very uniform

Gray silty fine to coarse sand with fine to coarse
gravel (medium dense)

ML

ML

SP

GP

ML

SM

MW-35S
(0.5-1)

MW-35S
(4-7

composite)
MW-35S
(4.5-5)

MW-35S
(5-6)

MW-35S
(9-10)

Concrete surface
seal

2-inch Schedule 40
PVC well casing

Bentonite seal

20/40 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width
2-inch slip cap

Bentonite backfill

MS
20%

NS

NS

5.6

<1

<1

2.0'

3.0'

4.0'

6.8'
7.0'

8.0'

15.0'

Logged By
ZASDrilled

Date Measured

Drilling
Method3/27/2013 3/27/2013

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 3/27/2013 to a depth of 7
(ft).

4/22/2013
Easting (X)
Northing (Y)

Drilling
Equipment

15

Top of Casing
Elevation (ft) 24.15

Start End
Checked By

Hand-dug with posthole digger from 0 to 2 feet bgs.

2.4

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

PDRTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

22.3

24.69
USACE (Locks)

1270634.86
238807.89 NAD83 WA State Plane North

Boart Longyear

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-35S
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:
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36

60

40

30

Brown silty fine to medium sand

Brick fragments

Black fine to coarse sand with silt and fine to
coarse gravel; primarily agglomerate with
varying color and fused size (sand through
gravel)

Black fused ash/cinders, crushed matrix in fines
(soot-like)

Brown to black coarse sand with coarse gravel;
slight staining, occasional brick/crushed brick
fragments

Coarse sand with coarse gravel coated in NAPL,
with naphthalene-like odor

Black, yellow, red agglomerate, rounded coarse
sand grains, fused coarse gravel, completely
coated with NAPL, occasional pieces of
vesicular material, low density, flat gravel

Groundwater encountered at 10.5 feet

Rainbow color sheen appears in blobs,
naphthalene-like odor

Globular rainbow color sheen, slow to dissipate

SM

SP-SM

ML

SP

SP

SP/GP

MW-36D
(12-13)

Concrete surface
seal

2-inch Schedule 40
PVC well casing

Bentonite seal

SS

HS

HS

HS
100%

MS
<50%

<1

1.0

133

61

130

2.0'

Logged By
ZASDrilled

Date Measured

Drilling
Method3/28/2013 3/29/2013

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 3/29/2013 to a depth of 34.1
(ft).

4/22/2013
Easting (X)
Northing (Y)

Drilling
Equipment

35

Top of Casing
Elevation (ft) 29.55

Start End
Checked By

Hand-dug with poshole digger from 0 to 2 feet bgs. Temporary conductor casing (10-inch diameter) used from 0 to 28 feet
bgs, with bentonite seal from 25 to 28 feet bgs.

7.8

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

PDRTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

22.2

29.99
USACE (Locks)

1270785.63
239091.49 NAD83 WA State Plane North

Boart Longyear

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-36D
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-10
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60

60

60

Black fine to medium sand lense
Black coarse gravel with coarse sand,

multi-colored agglomerate with larger debris
(brick)

Gray to black silty fine to coarse sand with fine to
coarse gravel

Gray medium to coarse sand with silt and fine to
coarse gravel, some silt lenses

Silty fine to medium sand with occasional fine
gravel (wet)

Gray silty fine to medium sand with fine to coarse
gravel (dense, moist)

Gray silt with fine sand, occasional fine gravel

SP

GP

SM

SP-SM

SM

SM

ML

MW-36D
(23-24)
+DUP

MW-36D
(29-33

composite)

MW-36D
(31-32)

10-inch diameter
borehole to 28 feet,
6-inch diameter
borehole to 35 feet

2-inch Schedule 40
PVC screen,
0.020-inch slot
width

10/20 sand backfill

4-inch slip cap

Bentonite backfill

MS

SS

MS

SS

NS

31

10.1

33.5

10

8.0

28.0'

29.3'

33.8'
34.1'

34.8'
35.0'

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-36D (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-10
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32

60

60

60

Brown to dark brown silty fine to medium sand
with organics (roots)

Brick debris, concrete debris

Brown fine to coarse sand with silt and coarse
gravel

Brown fine sand with occasional fine gravel

Black to brown fine to coarse sand with
occasional coarse gravel, sand and gravel
made up of agglomerate in various states of
fusion, some pieces have vitreous luster

Black fine to coarse gravel with medium to
coarse sand, primarily agglomerate, fused,
low density, black color from staining, strong
naphthalene-like odor (wet)

Grades to increased sand

Fine to coarse sand with occasional gravel,
grains are rounded multi-colored

Groundwater encountered at 11.3 feet

Fine to coarse gravel made up of pieces of
red-orange and yellow agglomerate, fused,
coated in NAPL, but with no free NAPL,
strong naphthalene-like odor

No recovery from 15 to 18 feet

Dark brown to black fine to coarse gravel with
sand made up of red-orange, brown, and
yellow agglomerate, some fine gravel, small
wood fragments, staining does not coat all
pieces, small amount of NAPL observed on
water in the bag

SM

SP-SM

SW

SP

GP

SP

GP

GP

MW-36S
(14-15)

MW-36S
(14-21

composite)

Concrete surface
seal

2-inch Schedule 40
PVC well casing

Bentonite seal

20/40 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

NS

NS

MS

HS

HS

<1

12

74

80

180

75

2.0'

6.0'

8.0'

Logged By
ZASDrilled

Date Measured

Drilling
Method3/29/2013 3/29/2013

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 3/29/2013 to a depth of 23
(ft).

4/22/2013
Easting (X)
Northing (Y)

Drilling
Equipment

24

Top of Casing
Elevation (ft) 29.62

Start End
Checked By

Hand-dug with posthole digger from 0 to 2 feet bgs.

7.9

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

PDRTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

22.3

30.13
USACE (Locks)

1270783.61
239086.77 NAD83 WA State Plane North

Boart Longyear

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-36S
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-11
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48

Black coarse gravel (1/2"), smaller pieces are
broken up agglomerate, heavily coated with
free NAPL

Silty fine to medium sand with occasional fine
gravel

SM

MW-36S
(22.5-23) 2-inch slip cap

Bentonite backfill

HS

HS

SS

62

88

13

22.8'
23.0'
23.5'
24.0'

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-36S (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-11
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36

60

60

60

Dark brown to black silty fine to coarse sand,
occasional fine gravel and organics (tree
roots)

Brick fragments, no staining

Black grading to brown fine to coarse sand with
silt, agglomerate pieces rust stained (red
brown), angular, low density

Red-brown fine to coarse gravel with silt,
agglomerate, low density

Groundwater encountered at 5.6 feet

Black fine to coarse sand with fine gravel coated
in NAPL

Black fine to coarse gravel with fine to coarse
sand, gravel is agglomerate, rounded to
angular, brown and black, low density

Black coarse gravel with coarse sand, gravel is
black agglomerate, low density, angular with
metallic luster when broken, sand is red
brown, subrounded

Brown fine to coarse sand, rounded,
multi-colored grains

Black to brown fine to coarse sand, rounded and
multi-colored, primarily black

Gray silty fine sand with fine to coarse gravel,
gravel is rounded

SM

SP-SM

GP-GM

GP

GP

GP

SP

SP

SM

MW-37S
(0.5-1)

MW-37S
(7.5-8)
(7.5-20

composite)
MW-37S

(8-9)

MW-37S
(13.5-14.5)

MW-37S
(19.5-20)

Concrete surface
seal

Bentonite seal

2-inch Schedule 40
PVC well casing

20/40 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

4-inch plug

Bentonite backfill

NS

HS

HS

NS

4.2

<1

<1

2.0'

4.0'

5.1'

14.8'
15.2'

16.0'

Logged By
ZASDrilled

Date Measured

Drilling
Method3/26/2013 3/26/2013

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 3/26/2013 to a depth of
15.15 (ft).

4/22/2013
Easting (X)
Northing (Y)

Drilling
Equipment

22

Top of Casing
Elevation (ft) 26.85

Start End
Checked By

Hand-dug with posthole digger from 0 to 2 feet bgs.

5.1

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

PDRTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

22.0

27.14
USACE (Locks)

1270816.75
239231.18 NAD83 WA State Plane North

Boart Longyear

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-37S
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-12
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24 Gray silty fine to medium sand with occasional
fine to coarse rounded gravel (dense, wet)

SM

22.0'

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-37S (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:
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36

60

60

36

Dark brown to black silty fine to medium sand
with occasional fine to coarse gravel; gravel
up to 1.5" rounded, brick fragments, not
stained, no odor

Grades to increased medium to coarse sand,
angular, low density

Black fine to coarse sand with silt, low density,
angular grains

Grades to brown and then back to black
(approximately 1" bands of color change)

Groundwater encountered at 4.2 feet

Black and brown agglomerate with black
vesicular material and fine to coarse sand

Grades to increased medium sand, less black
vesicular material

Red-brown agglomerate with coarse sand, low
density, angular, black vesicular material, no
odor, very coarse grain sand matrix

Dark gray fine to coarse sand, no odor

Red-brown agglomerate with coarse sand, low
density, angular, black vesicular material, no
odor, very coarse grain sand matrix

Black medium to coarse sand, no odor

Gray silty fine to coarse sand with occasional fine
to coarse gravel; gravel up to 1.5" rounded

SM

SP-SM

SP/GP

GP

SP

GP

SP

SM

MW-38S
(0.5-1)

MW-38S
(5-15

composite)

MW-38S
(8-9)

MW-38S
(10-11)

Concrete surface
seal

2-inch Schedule 40
PVC well casing

Bentonite seal

20/40 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

5.25-inch plug and
blank

NS

NS

NS

NS

NS

<1

<1

1.2

<1

2.0'

5.0'

7.1'

16.6'
17.0'

18.0'

Logged By
ZASDrilled

Date Measured

Drilling
Method3/26/2013 3/26/2013

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 3/26/2013 to a depth of 17
(ft).

4/22/2013
Easting (X)
Northing (Y)

Drilling
Equipment

18

Top of Casing
Elevation (ft) 25.42

Start End
Checked By

Hand-dug with posthole digger from 0 to 2 feet bgs.

3.7

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

PDRTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

22.2

25.94
USACE (Locks)

1270820.88
239318.1 NAD83 WA State Plane North

Boart Longyear

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-38S
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
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36

60

60

60

Black silty fine to coarse sand with organics (tree
roots), some brick fragments, no staining, no
odor

Grades to increased medium to coarse sand

Brown to black medium to coarse sand with silt,
occasional black, low density, angular
vesicular material, fines portion very fine
(possible cinders)

Groundwater encountered at 6.1 feet

Brown to black medium to coarse sand with trace
silt, larger more common black, low density,
angular vesicular material, occasional
agglomerate light brown to orange color

Brown to black medium to coarse sand with trace
silt, numerous low density, angular vesicular
material with vitreous luster, occasional small
pieces of friable light colored agglomerate,
sand grains light brown to red color

Drilling becomes harder at 13 feet
Gray silty fine to coarse sand with occasional

coarse gravel

Gray fine to coarse sand with silt and fine to
coarse rounded gravel, gravel to 1.5", no
odor, gravel color is white to orange

Gray silty fine to medium sand with occasional
fine to coarse rounded gravel, dense, no odor

SM

SP-SM

SP

SM

SP-SM

SM

MW-39D
(0.5-1.5)

MW-39D
(8-10)

MW-39D
(14-15)

MW-39D
(16-19

composite)

MW-39D
(17-18)

Concrete surface
seal

2-inch Schedule 40
PVC well casing

10-inch diameter
borehole to 15 feet,
6-inch diameter
borehole to 22.1
feet.

Bentonite seal

20/40 sand backfill

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.020-inch slot
width

NS

SS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

<1

2.0'

15.0'

16.0'

17.1'

Logged By
ZASDrilled

Date Measured

Drilling
Method3/25/2013 3/26/2013

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 3/26/2013 to a depth of 22.1
(ft).

4/22/2013
Easting (X)
Northing (Y)

Drilling
Equipment

22

Top of Casing
Elevation (ft) 26.74

Start End
Checked By

Hand-dug with posthole digger from 0 to 2 feet bgs. Temporary conductor casing (10-inch diameter) used from 0 to 15 feet
bgs, with bentonite seal from 12 to 15 feet bgs.

5.0

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

PDRTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

22.0

26.99
USACE (Locks)

1270814.56
239391.05 NAD83 WA State Plane North

Boart Longyear

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-39D
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
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Project Number:
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1.5-inch slip cap21.8'
22.1'
22.1'

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-39D (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
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Project Number:
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32

60

48

Black silty fine to coarse sand with organics (tree
roots)

Brown to black fine to coarse sand with silt,
grades to medium to coarse sand with less
silt

Black and red, low density, angular vesicular
material, some small agglomerate, flat, light
brown

Brown and black medium to coarse sand with
trace silt, large % made up of angular, low
density agglomerate with small (coarse sand
size) pieces, light brown, orange, red colors,
sheen is globular

Groundwater encountered at 7.6 feet

Grades to increased coarse gravel

Gray silty fine to coarse sand with fine to coarse
gravel

SM

SP-SM

SP

SM

MW-39S
(3.5-13.5

composite)

Concrete surface
seal
2-inch Schedule 40
PVC well casing

Bentonite seal

20/40 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

4.5-inch end cap

NS

SS
<5%

SS

NS

<1

<1

<1

<1

2.0'

3.0'

3.9'

14.0'
14.1'

Logged By
ZASDrilled

Date Measured

Drilling
Method3/25/2013 3/25/2013

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 3/25/2013 to a depth of 14.1
(ft).

4/22/2013
Easting (X)
Northing (Y)

Drilling
Equipment

14

Top of Casing
Elevation (ft) 26.61

Start End
Checked By

Hand-dug with posthole digger from 0 to 2 feet bgs.

4.9

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

PDRTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

22.0

26.89
USACE (Locks)

1270814.09
239397.29 NAD83 WA State Plane North

Boart Longyear

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-39S
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:
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36

60

60

60

Brown silt with occasional fine sand and organics
(roots)

Black silty fine sand with occasional gravel;
gravels appear to be agglomerate, grinds to
fine black powder

Gray-brown silty fine to coarse sand with small
wood chips

Multi-colored agglomerate coarse sand grading
to gravel-sized fused agglomerate, sheen, no
color, no odor

Groundwater encountered at 4.5 feet
Black, red, white, large agglomerate gravel with

low density, vesicular pieces, very low fines

Gray fine sand with silt

Gray silty fine to coarse sand with coarse gravel
Gray silt with occasional gravel, slight

naphthalene-like odor

ML

SM

SM

SP/GP

GP

SP-SM

SM

ML

MW-40S
(5-6)
(5-10

composite)

MW-40S
(15-15.5)

MW-40S
(17.5-18)

MW-40S
(19.5-20)

Concrete surface
seal
2-inch Schedule 40
PVC well casing
Bentonite seal

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

20/40 sand backfill

2-inch slip cap

Bentonite backfill

NS

SS
50%

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

1.1

1.5'

3.0'

4.0'

10.8'
10.9'

12.0'

20.0'

Logged By
ZASDrilled

Date Measured

Drilling
Method4/1/2013 4/1/2013

Horizontal
Datum

Vertical Datum

A 2 (in) well was installed on 4/1/2013 to a depth of 10.9
(ft).

4/22/2013
Easting (X)
Northing (Y)

Drilling
Equipment

20

Top of Casing
Elevation (ft) 25.18

Start End
Checked By

Hand-dug with posthole digger from 0 to 2 feet bgs.

3.5

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

PDRTotal
Depth (ft) Sonic (continuous core)

Notes:

Hammer
Data

Surface Elevation (ft)

22.2

25.69
USACE (Locks)

1270790.39
239491.03 NAD83 WA State Plane North

Boart Longyear

Steel surface
monument

Note: Please see Figure A-1 for explanation of symbols
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Log of Monitoring Well MW-40S
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
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Project Number:
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GEI-1
(0-3)

GEI-1
(7-7.5)

GEI-1
(12-12.5)

GEI-1
(16.5-17)

GEI-1
(17-17.5)

30

30

36

42

Brown silty fine to medium sand with occasional
gravel, brick fragments, trace organics
(rootlets) one black aspheltic gravel, fused
black (medium dense, moist)

Dark brown silty fine to medium sand with
occasional gravel (medium dense, moist)

Grades to black

Grades to brown

Black stained sooty fine to medium sand with silt
and fine gravel (medium dense, moist)

Brown, tan, yellow, black coarse sand with gravel;
gravel is agglomerate, fused, low density,
vesicular, tan, brown, yellow and black fused
low density vesicular, metallic luster (loose,
moist)

Becomes black stained

Gray gravel with sand; gravel is agglomerate,
red, black, tan, fused low density, vesicular
material and black, vesicular, low density,
metallic luster (medium dense, wet)

Tar-like blebs within grain space
Sawdust-like material, partially decayed
Gray medium to coarse sand with occasional

gravel (dense, wet)

SM

SM

SP-SM

SP

GP

SP

NS

NS

NS

NS

NS

NS

NS

SS
<5%

HS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

White, blocky
Groundwater encountered at 13 feet

Tar-like, rainbow

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270720.37
239526.8

Geoprobe 6620 DT

Boart Longyear Drilling
Method Direct Push27

Drilling
Equipment

NAD83 WA State Plane North

4/1/20134/1/2013

35.42
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-1
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:
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GEI-1
(23-24)

48

24

Gray silty fine to medium sand with gravel
(dense, wet)

Gray medium sand with occasional gravel
(dense, wet)

Gray silty fine to medium sand with gravel (very
dense, wet)

SM

SP

SM

NS

NS

NS

NS

<1

<1

<1

<1

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-1 (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:
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GEI-2
(0-3)

GEI-2
(5-6)

GEI-2
(16-17)

24

48

50

40

Approximately 2 inches asphalt concrete
Brown silty fine sand with gravel, grades to tan

fine sand at 0.25 feet
Black stained medium to coarse sand with gravel

(medium dense, moist)

Black stained medium to coarse sand with
gravel; faint naphthalene-like odor (medium
dense, moist)

Gray to black fine to coarse gravel with sand
(medium dense, moist)

Slight naphthalene-like odor

Tan medium to coarse sand with gravel (medium
dense, moist)

Red-brown 1-inch interbedded silt and fine sand
Red-brown fine to coarse sand with gravel

Brown medium to coarse sand (dense, moist)

Brown gray mottled medium to coarse sand with
gravel and silt (dense, wet)

Gray silty fine to coarse sand with gravel (dense,
wet)

AC

SM

SP

SP

GP

SP

SP

SP-SM

SM

NS
SS

<5%
NS

NS

NS

NS

NS

SS
<15%

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

Gray, blocky

White, blocky

Groundwater encountered at 14.5 feet

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270319.96
238899.51

Geoprobe 6620 DT

Boart Longyear Drilling
Method Direct Push20

Drilling
Equipment

NAD83 WA State Plane North

4/1/20134/1/2013

37.87
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-2
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-18
Sheet 1 of 1
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GEI-3
(2-3)

GEI-3
(8-9)

GEI-3
(11.5-12)

GEI-3
(16-17)

30

30

24

18

Approximately 1-inch thick brick paver
Brown fine to medium sand (dry to moist) (fill)

(paver sand)
Dark gray silty fine to medium sand with

occasional gravel (silt 30%, gravel 15%),
moderate hydrocarbon odor

Brick fragments

Brown to dark brown silty fine sand with
occasional gravel, trace organics (mulch)

Black medium to coarse sand with gravel and
soot, gravel red, tan, black, yellow
agglomerate, low density fused and vesicular,
irregular, angular, sand black soot stained,
medium to coarse fragments, agglomerate,
moderate naphthalene-like odor

Black, tan, red medium to coarse sand with
occasional gravel, sand agglomerate
fragments and cinders, fused, irregular gravel
agglomerate, low density, angular, vesicular,
metallic

Olive green gravel with sand, NAPL present,
strong naphthalene-like odor, agglomerate,
fused, vesicular, angular to subrounded (wet)

Green gray to dark gray soot-like material

Dark gray to black soot-like material with partially
decayed light brown wood fragments, strong
naphthalene-like odor (wet)

Gray elastic silt with trace organics (rootlets)

Brick

SP

SM

SM

SP

GP

SOOT

SOOT

MH

SS
5%

MS
40%

SS
~5%

NS

MS
30%

MS

HS

HS

NS

HS

<1

18.4

1.5

1.3

3.7

5.6

14.2

93

123

Blocky, metallic

Rainbow

Florets

Florets, streaks

Florets, streaks

Groundwater encountered at 12 feet

Strong naphthalene-like odor

Respirator used

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270730.52
239136.77

Geoprobe 6620 DT

Boart Longyear Drilling
Method Direct Push29

Drilling
Equipment

NAD83 WA State Plane North

3/27/20133/27/2013

34.07
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-3
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-19
Sheet 1 of 2
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GEI-3
(22-23)

GEI-3
(24-25)

GEI-3
(27-28)

60

48

1-inch layer silt with medium sand, small blobs
black NAPL just below silt layer

Gray fine to medium sand with occasional gravel;
slight naphthalene-like odor (dense, wet)

Gray silty fine to medium sand with gravel; slight
naphthalene-like odor (very dense, wet)

SP

SM

MS

HS

NS

NS

NS

NS

NS

15.3

14.7

8.1

6.4

Sheen in small florets on outside of sample
core

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-3 (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-19
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GEI-4
(0.5-1.5)

GEI-4
(5.5-7)

GEI-4
(10-11)

GEI-4
(15-16)

18

24

9

12

Approximately 2 inches asphalt concrete
Dark brown to black silty fine sand with

occasional fine gravel, trace brick fragments,
asphalt fragments (loose, dry to moist)

Black to brown fine to medium sand with gravel
(red, tan, brown fine to coarse gravel,
agglomerate, low density, fused) (black fine
grained, low density, metallic luster, vesicular)
(loose, moist)

Gray to black fine to coarse gravel with sand,
gravel is black agglomerate, low density,
angular, fused; sand is black, tan to red
agglomerate, low density, subrounded to
angular

Sand has soot coated grains, tan, red, black,
angular to rounded, low density (wet)

Black to dark gray fine sand with gravel and silt;
possibly stained  (medium dense to dense,
wet)

AC

SM

SP

GP

SP-SM

MS
60%
MS
15%

SS
3%

SS
5%

<1

<1

18

2.8

5.0

Organic sheen

Very loose, almost no hammer action

Florets

Florets, olive stained gloves

Groundwater encountered at 6 feet

Streaks

Mothball-like odor

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270767.86
239174.48

Geoprobe 6620 DT

Boart Longyear Drilling
Method Direct Push31

Drilling
Equipment

NAD83 WA State Plane North

3/27/20133/27/2013

28.53
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-4
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-20
Sheet 1 of 2
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GEI-4
(20-21)

GEI-4
(28.5-29)

GEI-4
(30-31)

42

48

12

Grades to gray

Gray silty fine to medium sand with occasional
gravel (dense, wet)

Dark gray fine sand with silt and occasional fine
gravel (stained plastic sampler olive color)
(very dense, wet)

SM

SP-SM

NS

NS

NS

HS
80%

SS
<5%

5.0

2.3

1.8

1.1

1.5

Moderate mothball-like odor

Slight mothball-like odor

Slight mothball-like odor

Rainbow

White streaks

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-4 (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-20
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GEI-5
(1.5-2)

GEI-5
(5-7)

GEI-5
(10-10.5)

GEI-5
(15-16)

24

34

34

30

30

Dark brown silty fine to medium sand with
organics (rootlets, wood fragments from tree
roots) (loose, moist) (topsoil)

Tan, red, gray fine to coarse sand with gravel;
1-inch soft partially decayed wood chip
Sand made of angular, low density, agglomerate,

friable;
Gravel is tan, red agglomerate, low density, fused

small vesicles (loose, moist)

Gray to tan fine to coarse sand with occasional
gravel (medium dense, wet);

Sand is predominantly angular, low density
agglomerate, friable, coarse sand includes
red-brown fused agglomerate with vitreous
luster;

Gravel is red-brown fused agglomerate with
vitreous luster, black agglomerate, vesicular,
low density, slight odor

Black, tan, brown coarse gravel with medium to
coarse sand (medium dense, wet);

Gravel is black, tan, red, brown fused
agglomerate, angular to small to no vesicles,
low density, vitreous luster;

Sand is angular, low density, agglomerate,
friable, slight odor

Gray silty medium to coarse sand with gravel,
subrounded to rounded gravel, occasional
1/2-inch medium sand lense (dense, wet)

Increasing silt

Gray silty fine to coarse sand with coarse
rounded gravel (very dense, wet)

SM

SP

SP

GP

SM

SM

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

<1

<1

<1

9.6

3.5

8.5

1.8

1.4

Groundwater encountered at 5 feet

Rock in sampler shoe

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270823.98
239274.93

Geoprobe 6620 DT

Boart Longyear Drilling
Method Direct Push24

Hand-dug with posthole digger from 0 to 2 feet bgs.

Drilling
Equipment

NAD83 WA State Plane North

3/28/20133/28/2013

25.87
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-5
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-21
Sheet 1 of 2
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GEI-5
(22-23)

48

NS

NS

4.5

1.2

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-5 (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-21
Sheet 2 of 2
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GEI-6
(5.5-6)

GEI-6
(10-12.5)

24

30

30

30

12

Dark brown silty fine sand with organics (rootlets)
(medium dense, moist) (topsoil)

Brown silty fine sand with gravel
Black stained sooty fine to coarse sand with

gravel, trace tan brick fragments, sand minor
component, friable agglomerate, angular,
platey (moist)

Dark brown to tan fine to medium sand with
occasional gravel (loose, moist);

Sand is friable agglomerate particles;

Gravel is tan, red, brown fused agglomerate,
angular, vesicular, low density, and black,
vesicular, low density agglomerate with
metallic luster

Black sooty coarse sand with gravel, all particles
stained by soot; gravel agglomerate, blocky,
vesicular material, strong odor (loose, wet)

Black stained fine to coarse sand with gravel
(loose, wet)

Black agglomerate, highly vesicular, angular
(loose, wet)

Shake test indicates lack of NAPL

Black coarse gravel with sand, heavy odor,
naphthalene-like (loose, wet)

SM

SM

SP

SP

SP

SP

GP

NS

HS
50%

HS
50%

HS

<1

80.1

105

2.6

Groundwater encountered at 6.5 feet

Rainbow streaks

Metallic

Metallic streaks

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270789.54
239105.07

Geoprobe 6620 DT

Boart Longyear Drilling
Method Direct Push31

Hand-dug with posthole digger from 0 to 2 feet bgs.

Drilling
Equipment

NAD83 WA State Plane North

3/28/20133/28/2013

29.63
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-6
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-22
Sheet 1 of 2
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GEI-6
(20-21)

GEI-6
(25-26)

GEI-6
(30-31)

24

48

12

Black stained fine to coarse gravel with coarse
sand; gravel black vesicular agglomerate;
sand stained, fused agglomerate, tan, red,
brown, platey

Dark gray to black silty fine sand with rounded to
subrounded gravel (dense, wet)

Black silty fine sand with rounded gravel

Grades to gray

Grades to very dense

Gray silty fine sand with gravel

SM

SM

HS
60%

SS

HS

SS
5%

NS

NS

NS

90.5

122

15.1

10

22.8

Metallic

Streaks

Milky streaks

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-6 (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-22
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GEI-7
(12-24)

GEI-7
(15-16)

34

24

24

24

Black sooty charcoal and ash with charcoal
briquettes

Brown silt with medium to coarse sand and
occasional gravel

Trace brick fragments

Brown to black medium to coarse sand with
gravel

Gravel is low density, vesicular, agglomerate,
reddish brown angular, fused, smooth
texture, and black, low density, vesicular,
agglomerate, metallic luster, angular

Gray fine sand with silt and occasional gravel
(dense, wet)

Gray silty fine to medium sand with fine to coarse
gravel, occasional 1-inch thick medium sand
interbeds (very dense, wet)

ASH

ML

SP

SP-SM

SM

NS

NS

NS

NS

NS

NS

<1

<1

2.1

2.3

2.7

<1

Groundwater encountered at 11.5 feet

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270750.22
239356.88

Geoprobe 6620 DT

Boart Longyear Drilling
Method Direct Push25

Drilling
Equipment

NAD83 WA State Plane North

3/28/20133/28/2013

32.8
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-7
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01
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GEI-7
(20-21)

48

Gray fine to medium sand (very dense, wet)SP

NS

NS

<1

<1

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-7 (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:
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GEI-8
(4-4.5)

GEI-8
(5-6)

GEI-8
(8.5-9.5)

24

30

48

50

Brown and tan mottled silty fine sand with
occasional gravel, one fine gravel piece of
black agglomerate, vesicular, metallic luster
(moist)

Red, brown, black fine to medium sand with fine
gravel; material is agglomerate, red to brown
to black, fused; friable gravel is black
vesicular agglomerate with metallic luster;
moderate naphthalene-like odor (moist to
wet)

Dark brown to black silty fine sand with gravel;
gravel includes black agglomerate, vesicular,
metallic luster (medium dense, wet)

Black fine sand with gravel (medium dense, wet)
Gray soft clay/silt with occasional thin sandy silt

interbeds, trace organics (rootlets) (soft, wet)

Gray medium sand and silty sand interbedded
(dense, wet)

Gray silty fine to medium sand with gravel
(dense, wet)

SM

SP

SM

SP

CL/ML

SP/SM

SM

NS

SS
10%

NS

SS
10%
NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

White streaks

Groundwater encountered at 4.5 feet

White streaks

Moderate odor

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270602.79
238807.66

Geoprobe 6620 DT

Boart Longyear Drilling
Method Direct Push15

Hand-dug with posthole digger from 0 to 2 feet bgs.

Drilling
Equipment

NAD83 WA State Plane North

4/1/20134/1/2013

25.32
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
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GEI-9
(2-3)

GEI-9
(11-11.5)

GEI-9
(16-17)

24

30

48

20

42

Brown silty fine sand with trace gravel (medium
dense, moist)

Black silty fine sand with gravel (medium dense,
moist)

Concrete
Black silty medium to coarse sand with gravel;
Gravel is rounded rock and stained black to tan,

agglomerate, fused, vesicular, friable, and
trace black agglomerate, vesicular, metallic
luster (medium dense, moist)

Black silty fine sand with trace gravel

3-inch concrete layer at 5.25 and 6.25 feet
Brown fine to medium sand with occasional

gravel (loose, moist)

Red, tan, brown, black, white medium to coarse
sand with gravel (loose, moist);

Gravel is red, tan, brown fused agglomerate,
friable with vitreous luster, some pieces
vesicular; black, vitreous agglomerate with
metallic luster

Sand is smaller pieces of above

Increase in percentage of black vitreous
agglomerate with metallic luster (loose, moist)

Brown silty medium to coarse sand with gravel
(dense, wet)

Brown/tan medium sand (dense, wet)

2 inch silt lense

Gray silty fine to medium sand with gravel
(dense, wet)

SM

SM

CC

SM

SP

SP

SM

SP

SM

NS

NS

NS

SS
<5%

NS

NS

SS
<5%

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

Hard drilling 2 to 4 feet

Metallic streak

Flat metallic streak
Groundwater encountered at 11.5 feet

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270345.13
238800.28

Geoprobe 6620 DT

Boart Longyear Drilling
Method Direct Push25

Hand-dug with posthole digger from 0 to 2 feet bgs.

Drilling
Equipment

NAD83 WA State Plane North

4/1/20134/1/2013

38.41
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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46 Gray silty fine to medium sand with gravel
(dense, wet)

NS

NS

NS

<1

<1

Note: Please see Figure A-1 for explanation of symbols
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Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
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Figure A-25
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GEI-10
(2-3)

GEI-10
(6.5-7.5)

48

30

30

48

Black to brown silty fine to medium sand with
occasional gravel (loose, moist)

Black gravel with silt and sand (medium dense,
wet); gravel is black agglomerate, metallic
luster, vitreous, sand is smaller particles of
the same,  moderate hydrocarbon odor

Gray silty fine sand with gravel (medium dense,
wet)

Gray medium to coarse sand with fine to coarse
gravel

Increasing gravel

Gray fine to medium sand with fine to coarse
gravel (dense, wet)

Fine to medium sand

Medium to coarse sand with coarse gravel

SM

GP-GM

SM

SP

SP

NS

MS
90%

NS

NS

NS

NS

NS

NS

NS

<1

2.5

<1

<1

<1

<1

<1

<1

<1

Groundwater encountered at 2.5 feet
Flat metallic, faint

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270238.07
238714.94

Geoprobe 6620 DT

Boart Longyear Drilling
Method Direct Push20

Drilling
Equipment

NAD83 WA State Plane North

3/29/20133/29/2013

23.92
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-26
Sheet 1 of 1
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GEI-11
(16-17)

24

24

36

48

30

Dark brown silty fine to medium sand with
occasional gravel

Black silty fine to medium sand with occasional
gravel, brick fragment

Dark gray silty fine to medium sand with gravel
and occasional brick fragments (medium
dense, moist)

Dark brown fine gravel with silt and sand;
Gravel is tan, fused, friable agglomerate, and

black agglomerate, vesicular, metallic luster
(medium dense, wet)

Tan to brown and gray silty medium to coarse
sand with fine gravel (medium dense, moist)

Mottled tan, brown and gray silty fine to coarse
sand with fine to coarse gravel (dense, moist)

Gray fine to medium sand with silt (dense, wet)

3mm black fine to medium sand

Brown medium to coarse sand with fine gravel
(dense, wet)

SM

SM

GP-GM

SP-SM

SP-SM

SP

NS

NS

NS

NS

NS

NS

NS

SS

NS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

Perched groundwater encountered at 6.5 feet

Groundwater encountered at 15 feet

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270251.2
238857.14

Geoprobe 6620 DT

Boart Longyear Drilling
Method Direct Push30

Hand-dug with posthole digger from 0 to 2 feet bgs.

Drilling
Equipment

NAD83 WA State Plane North

3/29/20133/29/2013

37.21
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-11
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-27
Sheet 1 of 2
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GEI-11
(21.5-22.5)

GEI-11
(26-26.5)

GEI-11
(27.5-28)

36

36

Grades to gray

Tar-like material between grains at 21.75 feet
Gray medium to coarse sand with coarse gravel

interbedded with gray medium to coarse sand
2-inch thick band of gray fine to medium sand

with tar-like globules

2-inch black medium to coarse sand with gravel,
stained

Silty gray fine to medium sand with rounded fine
gravel (very dense, wet)

SM

SS
5%
NS

NS

NS

2.0
<1

1.4

Milky

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-11 (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-27
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GEI-12
(5-7)

GEI-12
(11-15)

GEI-12
(15-17)

24

36

48

54

30

Dark brown silty fine to medium sand with trace
organics (rootlets) (moist)

Grades to black stained with gravel
Gray medium sand (moist)
Black silty sand with fine gravel (slight odor)
Crushed red brick
Stained black to dark gray fine to medium sand

(moist) (strong odor)
Black to dark gray fine to medium sand with trace

brick fragments

Interbedded gray to dark brown silt to silty fine
sand lenses

Gray medium sand (moist)

With coarse gravel

With occasional 2 mm silt lenses

Gray to dark gray

Black silty medium sand with brick fragments
Gray medium sand (medium dense, wet)

With fine to coarse gravel

NAPL coated grains
Shake test at 14 feet: NAPL surface globules,

copper colored NAPL, stained plastic
sampler, gloves stained olive color

Gray medium to coarse sand with fine to coarse
gravel (medium dense, wet)

Tar-like black material from 15.5 to 16.5 feet,
stringy between grains

Shake test at 16 feet: tar-like substance in
globules at base of water small globules
floating

Gray fine sand with silt (dense, wet)

SM

SP

SM

BRICK

SP

SP

ML/SM

SP

SM

SP

SP

SP-SM

NS

NS

NS

NS

HS
100%

HS
100%

SS
<5%

HS
>95%

HS
>95%

HS
100%

HS
70%

<1

<1

<1

187

245

1.7

214

251

30.5

Metallic, thick

Rainbow, staining brown to PID bag

Milky

Rainbow

Groundwater encountered at 11.5 feet

Metallic

Globules

Metallic

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270195.16
239046.6

Geoprobe 6620 DT

Boart Longyear Drilling
Method Direct Push26

Hand-dug with posthole digger from 0 to 2 feet bgs.

Drilling
Equipment

NAD83 WA State Plane North

3/29/20133/29/2013

35.41
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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GEI-12
(25-26)

34

12

With gravel

Gray medium to coarse sand with fine to coarse
gravel (very dense, wet)

Black tar-like between grains (stringy in gloves)

SP

NS

HS

<1

12.4

Note: Please see Figure A-1 for explanation of symbols
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Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01
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GEI-13
(8-9.5)
+ DUP

GEI-13
(13-16)

54

30

52

30

Brown fine sand with trace silt (medium dense,
moist) (topsoil)

Black to gray sooty stained medium to coarse
sand with gravel (medium dense, moist)

With occasional red, tan vesicular fused
agglomerate, coarse sand to fine gravel sized

Gray silt with occasional fine gravel (soft, wet)

Dark gray to brown fine to medium sand with
occasional gravel and trace organics (wood
fragments, mostly decayed)

Shake test from 8 to 9.5: trace NAPL on surface

Gray silt with trace organics (wood fragments)
(soft, wet)

Occasional 2 mm sandy silt lenses (slight odor)

Gray fine sand with silt and gravel (dense, wet)
(moderate odor)

Gray fine sand with occasional gravel, NAPL
present as dark brown within pore space,
very strong odor, hydrocarbon staining on
gloves, PID bag copper color, shake test 1
mm of NAPL on surface copper color (dense,
wet)

SP

SP

ML

SP

ML

SP-SM

SP

NS

NS

NS

SS

HS
95%

NS

SS

MS
40%

HS
100%

HS

HS

<1

<1

<1

<1

25.8

<1

14

25

102

Groundwater encountered at 6 feet

Rainbow

Metallic streaks

Rainbow streaks

Blebs semi-circular, brown

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270525.65
239143.21

Geoprobe 6620 DT

Boart Longyear Drilling
Method Direct Push25.5

Drilling
Equipment

NAD83 WA State Plane North

4/1/20134/1/2013

35.17
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols

FIELD DATA

D
ep

th
 (f

ee
t)

0

5

10

15

20

In
te

rv
al

El
ev

at
io

n 
(fe

et
)

35

30

25

20

Sa
m

pl
e 

N
am

e
Te

st
in

g

R
ec

ov
er

ed
 (i

n)

G
ra

ph
ic

 L
og

C
ol

le
ct

ed
 S

am
pl

e

Bl
ow

s/
fo

ot

MATERIAL
DESCRIPTION

G
ro

up
C

la
ss

ifi
ca

tio
n

W
at

er
 L

ev
el

Log of Boring GEI-13
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01
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GEI-13
(23.5-24.5)

GEI-13
(25-25.5)

60

6

Gray fine to medium sand with trace silt and
occasional gravel, less NAPL saturation
(dense, wet)

NAPL observed

NAPL observed

NAPL observed
Gray silty fine to medium sand with gravel (very

dense, wet)

SP

SM

HS
90%

HS

SS

HS

SS

HS

SS

SS

480

2.1

Rainbow

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-13 (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:
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GEI-14
(8-9)

GEI-14
(14.5-15.5)

24

36

24

12

30

Brown to tan silty sand with occasional gravel
and trace organics (rootlets) (medium dense,
moist)

With brick fragments

Brown to tan silty fine to medium sand with fine
gravel, trace medium sand sized tan
agglomerate friable, 1 glass fragment, trace
wood fragments up to 1 inch in length
possible milled edge

With significant NAPL impact; the NAPL is black
very strong hydrocarbon odor, shake test: 1
mm NAPL on surface, stained and streaked
on sides of jar

Dark gray medium to coarse sand stained black,
glass pieces, black NAPL blebs within sand

Black medium to coarse sand with gravel, wood
fibers, 1 inch metal wire and fabric

Gray medium to coarse sand with gravel (dense,
wet)

SM

SM

SP

SP

SP

NS

NS

HS
70%

NS

HS
70%

HS

MS
40%

NS

<1

<1

24

5

89.9

<1

<1

Florets

Florets
Groundwater encountered at 8.5 feet

Stained sampler tube

Florets

Florets

Florets

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1269745.67
238970.98

Geoprobe 6620 DT

Boart Longyear Drilling
Method Direct Push39.5

Hand-dug with posthole digger from 0 to 2 feet bgs.

Drilling
Equipment

NAD83 WA State Plane North

4/2/20134/2/2013

27
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01
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Sheet 1 of 2

Sh
ee

n

H
ea

ds
pa

ce
Va

po
r (

pp
m

) REMARKS

Se
at

tle
:  

D
at

e:
5/

14
/1

3 
Pa

th
:C

:\U
SE

R
S\

TN
AS

H
\D

ES
KT

O
P\

01
86

84
60

1.
G

PJ
  D

BT
em

pl
at

e/
Li

bT
em

pl
at

e:
G

EO
EN

G
IN

EE
R

S8
.G

D
T/

G
EI

8_
EN

VI
R

O
N

M
EN

TA
L_

ST
AN

D
AR

D



GEI-14
(27-28)

GEI-14
(37-38)

36

48

48

18

NAPL observed in 1/2 inch band within pore
space

NAPL within pore space stained copper color

Less coarse sand; DNAPL to HS throughout

Gray silty fine to medium sand with occasional
gravel, 1/2 inch NAPL staining

Gray medium sand with gravel (dense, wet)
1 inch NAPL staining

Medium to coarse sand
1 mm silt lense at 30.3 feet

Trace gravel

SM

SP

NS

HS

HS

HS

NS

HS
NS
HS

NS

NS

NS

NS

NS

4.1

<1

60

42.3

<1

1

1.9

1.4

<1

<1

Rock in sampler shoe
Driller indicates till contact at approximately

38 feet

Note: Please see Figure A-1 for explanation of symbols
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Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01
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GEI-15
(0-2)

GEI-15
(6.5-7)

GEI-15
(12.5-13.5)

GEI-15
(14-14.5)
+ DUP

24

24

30

42

Brown to black silty fine sand with gravel and
trace organics (roots and rootlets), trace
asphaltic grains (loose, moist)

Increasing black asphaltic grains (hardened tar?)
Coarse sand with gravel; black, tan, brown,

yellow agglomerate, low density, vesicular,
fused; and black agglomerate, low density,
finely vesicular, metallic luster

Brown, tan, yellow, black fine to coarse gravel
with coarse sand, gravel is agglomerate,
brown, tan, yellow fused vesicular, low
density, vitreous luster; and black, low
density, vesicular, metallic luster, sand is
smaller pieces of above

Black coarse sand with gravel

Black, tan, yellow medium to coarse sand with
gravel, gravel is tan yellow agglomerate
fused, low density, vesicular, and black
agglomerate, low density, vesicular, metallic
luster; sand is smaller particles of above.

Gravel with sand

Gray medium to coarse sand with fine gravel
(dense, wet)

Gray silty fine to medium sand with gravel (very
dense, wet)

SM

SP

GP

SP

SP

GP

SP

SM

NS

NS

NS

NS

SS
10%

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

Groundwater encountered at 4.5 feet

Rainbow streaks

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

ARJ

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270797.85
239445.61

Geoprobe 6620 DT

Boart Longyear Drilling
Method Direct Push15

Hand-dug with posthole digger from 0 to 2 feet bgs.

Drilling
Equipment

NAD83 WA State Plane North

4/2/20134/2/2013

26.17
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring GEI-15
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-31
Sheet 1 of 1
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60

24

Lithology not logged; see GEI-3

Test sample 5 to 10 feet with 100% recovery

15 inch recovery on 1st attempt, try 2nd to
observe recovery, very poor recovery of
mostly water and NAPL

Black colored water with strong hydrocarbon odor
(will re-drill for this sample in PT-01B)

HS <1

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

PDR

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270731.54
239138.15

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Boart Longyear Drilling
Method Sonic (continuous core)25

Sampling method: 5' by 3½" ID split spoon with lexan core sleeves.

Drilling
Equipment

NAD83 WA State Plane North

4/17/20134/17/2013

33.98
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols

FIELD DATA

D
ep

th
 (f

ee
t)

0

5

10

15

20

In
te

rv
al

El
ev

at
io

n 
(fe

et
)

30

25

20

15

Sa
m

pl
e 

N
am

e
Te

st
in

g

R
ec

ov
er

ed
 (i

n)

G
ra

ph
ic

 L
og

C
ol

le
ct

ed
 S

am
pl

e

Bl
ow

s/
fo

ot

MATERIAL
DESCRIPTION

G
ro

up
C

la
ss

ifi
ca

tio
n

W
at

er
 L

ev
el

Log of Boring PT-01
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-32
Sheet 1 of 2
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PT-01
(20-21.1A);

PT-01
(21.1-22B);

PT-01
(22-25D)

58 Water and sediment in sampler (approximately 2
inches water in top of sampler), strong
hydrocarbon odor

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring PT-01 (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
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Figure A-32
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PT-01B
(11-13.2A)

30

Lithology not logged; see GEI-3

No liquid on top of sampler, 30 inches good
recovery from 11 to 13.5 feet

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

PDR

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270731.21
239140.12

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Boart Longyear Drilling
Method Sonic (continuous core)16

Sampling method: 5' by 3½" ID split spoon with lexan core sleeves.

Drilling
Equipment

NAD83 WA State Plane North

4/17/20134/17/2013

33.97
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure A-33
Sheet 1 of 1
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PT-02
(8.7-10A);

PT-02
(10-13B)

PT-02
(20-23)

24

54

58

Lithology not logged; see GEI-6

Black, strong naphthalene-like odor, staining on
core tube, some water on top of sample

Good sample

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

PDR

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270785.87
239095.16

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Boart Longyear Drilling
Method Sonic (continuous core)23

Hand dug with posthole digger from 0 to 2 feet bgs.  Sampling method: 5' by 3½" ID split spoon with lexan
core sleeves.

Drilling
Equipment

NAD83 WA State Plane North

4/17/20134/17/2013

30.01
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring PT-02
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01

Project:
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Project Number:
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Black, strong odor (GP), staining, observed
NAPL in shoe coating particles of gravel,
heavy sheen, some water on top of sample HS

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring PT-02 (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01
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PT-03
(8-10A);
PT-03

(10-13B)

60

Lithology not logged; see GEI-14

Black coated gravel, strong naphthalene-like
odor, high sheen, no fluid observed on
sample, all soil, heavy staining on tube

HS 100% recovery

Groundwater encountered at 9.5 feet

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

PDR

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1269745.13
238975.54

Rubber Track-Mounted Spider 3
Sonic Drill Rig

Boart Longyear Drilling
Method Sonic (continuous core)30

Sampling method: 5' by 3½" ID split spoon with lexan core sleeves.

Drilling
Equipment

NAD83 WA State Plane North

4/18/20134/18/2013

27.24
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring PT-03
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01
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PT-03
(25-28A);

PT-03
(28-30B)

60

Black coated sand, strong naphthalene-like odor,
heavy sheen, no fluid on top of sample, all
soil, staining on tube HS

100% recovery

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring PT-03 (continued)
Puget Sound Energy North Lake Union
Gas Works Park, Seattle, Washington
0186-846-01
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Supplemental Investigation 
(GeoEngineers, Inc. 2014)

2014 Borings



AC

Cement Concrete

%F
AL
CA
CP
CS
DS
HA
MC
MD
OC
PM
PI
PP
PPM
SA
TX
UC
VS

CC

Asphalt Concrete

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Tested

NS
SS
MS
HS
NT

ADDITIONAL MATERIAL SYMBOLS

Measured groundwater level in
exploration, well, or piezometer

Measured free product in well or
piezometer

Distinct contact between soil strata or
geologic units

Approximate location of soil strata
change within a geologic soil unit

Distinct contact between soil strata or
geologic units

Approximate location of soil strata
change within a geologic soil unit

Graphic Log Contact

Groundwater Contact

Material Description Contact

Laboratory / Field Tests

Sheen Classification

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

Sampler Symbol Descriptions

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.

GRAPH

Topsoil/
Forest Duff/Sod

Crushed Rock/
Quarry Spalls

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.

FIGURE Y-1

2.4-inch I.D. split barrel

SYMBOLS TYPICAL

KEY TO EXPLORATION LOGS

CR

DESCRIPTIONSLETTER

TS
GC

PT

OH

CH

MH

OL

GM

GP

GW

DESCRIPTIONS
TYPICAL

LETTER

(APPRECIABLE AMOUNT
OF FINES)

MAJOR DIVISIONS

POORLY-GRADED SANDS,
GRAVELLY SAND

PEAT, HUMUS, SWAMP SOILS
WITH HIGH ORGANIC CONTENTS

CLEAN SANDS

GRAVELS WITH
FINES

CLEAN
GRAVELS

HIGHLY ORGANIC SOILS

SILTS
AND

CLAYS

SILTS
AND

CLAYS

SAND
AND

SANDY
SOILS

GRAVEL
AND

GRAVELLY
SOILS

(LITTLE OR NO FINES)

FINE
GRAINED

SOILS

COARSE
GRAINED

SOILS

SW

MORE THAN 50% OF
COARSE FRACTION
RETAINED ON NO. 4

SIEVE

CL

WELL-GRADED SANDS,
GRAVELLY SANDS

SILTY GRAVELS, GRAVEL - SAND
- SILT MIXTURES

LIQUID LIMIT
GREATER THAN 50

SILTY SANDS, SAND - SILT
MIXTURES

(APPRECIABLE AMOUNT
OF FINES)

SOIL CLASSIFICATION CHART

LIQUID LIMIT
LESS THAN 50

SANDS WITH
FINES

SP
(LITTLE OR NO FINES)

ML

SC

SM

NOTE:  Multiple symbols are used to indicate borderline or dual soil classifications

MORE THAN 50% OF
COARSE FRACTION

PASSING NO. 4
SIEVE

CLAYEY GRAVELS, GRAVEL -
SAND - CLAY MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS, ROCK FLOUR,
CLAYEY SILTS WITH SLIGHT
PLASTICITY

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW
PLASTICITY

INORGANIC SILTS, MICACEOUS
OR DIATOMACEOUS  SILTY SOILS

ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY

INORGANIC CLAYS OF HIGH
PLASTICITY

MORE THAN 50%
PASSING NO. 200

SIEVE

MORE THAN 50%
RETAINED ON NO.

200 SIEVE

WELL-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY
CLAYS, LEAN CLAYS

GRAPH
SYMBOLS

Standard Penetration Test (SPT)

Shelby tube

Piston

Direct-Push

Bulk or grab

Continuous Coring



PAI-1
(4.5-5)

PAI-1
(13.8-14.3)

PAI-1
(14.5-15)

PAI-1
(16.5-17)

PAI-1
(24-24.5)

30

14

36

24

40

1.5 inches red brick pavers
Brown fine to medium sand with silt and

occasional gravel (medium dense, moist)
(fill)

With occasional orange mottling

Dark brown silty sand with occasional gravel
and red brick (medium dense, moist) (fill)

With occasional wood fragments

With gravel

Dark gray silty sand with occasional black soot
(medium dense, moist) (fill)

Dark gray to black with occasional orange
mottling medium sand with silt, gravel and
occasional red brick (medium dense, moist)
(fill)

Dark gray to black gravel-sized vesicular fused
agglomerate with sand (medium dense,
wet) (fill)

Dark gray to black silty fine to medium sand
with occasional gravel (medium dense, wet)

Pavers

SP-SM

SM

SM

SP-SM

GP

SM

SM

NS

SS
5%

SS
10%

SS
10%

SS
10%

MS
30%

SS
10%

MS
30%

SS
10%

HS
90%

MS
50%

SS
5%

SS
5%

SS
5%
NS

NS

NS

SS

<1

<1

<1

<1

<1

<1

<1

<1

<1

30.7

25.2

16.2

3

2.5
1.2

<1

<1

1.1

XRF Readings "As = X ppm"

As = ND (<26 ppm)
Metallic gray

As = ND (<13 ppm)
Metallic gray

As = 22 ppm (±5)
Metallic gray

As = ND (<16 ppm)
Metallic gray

As = 55 ppm (±7)
Metallic gray florets

No recovery from 6 to 12 feet

As = 28 ppm (±5)
Metallic gray

As = 289 (±10)
Metallic gray florets
As = 280 ppm (±9)

As = 3,989 ppm (±61)
As = 619 ppm (±14)

Metallic gray
Groundwater encountered at 14.5 feet

at time of drilling
Naphthalene-like odor

Rainbow
As = 658 ppm (±13)
As = 342 ppm (±9)

Orange blebs
As = 831 ppm (±14)

Naphthalene-like odor
Metallic gray

As = 175 ppm (±7)
Metallic gray

No recovery from 18 to 20 feet

As = 239 ppm (±8)
Metallic gray

As = 172 ppm (±7)

As = 148 ppm (±6)

As = 67 ppm (±4)

As = 55 pm (±4)
Metallic gray

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270728.14
239171.8

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous30

Hand-dug with posthole digger from 0 to 2 feet bgs.

NA
Drilling
Equipment

NAD83 WA State Plane North

12/8/201412/8/2014

33.81
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring PAI-1
Puget Sound Energy GWPS
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure Y-2
Sheet 1 of 2
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PAI-1
(29-29.5)

54 Dark gray silty fine sand with occasional gravel
(medium dense to dense, wet)

Grades to gray

Gray silty fine sand with occasional rounded
gravel (dense, moist)

SM

SS
NS

NS

NS

NS

NS

1.5
2.5

3.1

2.1

1.4

1.2

As = 85 ppm (±5)
Metallic gray

As = 86 ppm (±5)
As = 13 ppm (±3)

As = 24 ppm (±6)

As = 15 ppm (±3)

As = 23 ppm (±3)

As = 22 ppm (±3)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring PAI-1 (continued)
Puget Sound Energy GWPS
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure Y-2
Sheet 2 of 2

Sh
ee

n

H
ea

ds
pa

ce
Va

po
r (

pp
m

) REMARKS
S

ea
ttl

e:
  D

at
e:

4/
21

/1
5 

P
at

h:
\\S

E
A

\P
R

O
JE

C
TS

\0
\0

18
68

46
\0

1\
G

IN
T\

01
86

84
60

1.
G

P
J 

 D
B

Te
m

pl
at

e/
Li

bT
em

pl
at

e:
G

E
O

E
N

G
IN

E
E

R
S

8.
G

D
T/

G
E

I8
_E

N
V

IR
O

N
M

E
N

TA
L_

S
TA

N
D

A
R

D



PAI-2
(4.5-5)

PAI-2
(12.5-13)

PAI-2
(18-18.5)

PAI-2
(18-18.5 DUP)

PAI-2
(19.5-20)

PAI-2
(24-24.5)

48

36

30

30

58

2 inches asphalt
Dark gray fine to coarse gravel with sand and

trace silt (medium dense, moist) (fill)

Dark brown silty fine to medium sand with
gravel (medium dense, moist) (fill)

Grades to black with occasional buff and
orange sand, red brick fragments and soot

With gravel-sized black vesicular fused
agglomerate from 3 to 5 feet

Black silty fine gravel with sand (medium
dense, moist) (fill)

Becomes wet

Becomes moist
With orange-stained fine to medium sand
With black vesicular coarse sand agglomerate

Dark gray fine gravel with sand, trace silt and
black fused vesicular agglomerate (medium
dense, moist) (fill)

Becomes wet

Grades to black

With occasional black stained wood fragments
Gray sandy silt with occasional gravel (medium

stiff, wet)
Gray silty fine sand with occasional gravel

(medium dense, wet)

AC

GP

SM

GM

GP

ML

SM

NS

NS

NS

NS

NS

NS

SS
10%

SS
5%

SS

MS

SS

MS

NS

MS

HS
NS
NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

5.8

<1

<1

<1

<1

<1

3.9

43.6
20.8
2.3

9

10.1

10.4

XRF Readings "As = X ppm"

As = ND (<10 ppm)

As = 151 ppm (±9)

As = 84 ppm (±5)

As = ND (<10 ppm)

As = 41 ppm (±4)
Perched groundwater encountered at 7 feet at

time of drilling

As = NS (<26 ppm)

As = 10 ppm (±3)
Metallic gray

As = 55 ppm (±5)
Metallic gray

Groundwater encountered at 12 feet
at time of drilling

Slight hydrocarbon-like odor
As = 63 ppm (±4)

Metallic gray florets
As = 45 ppm (±3)

Metallic gray

As = 86 ppm (±4)
Metallic gray florets

As = 2,781 ppm (±42)
As = 14,694 ppm (±22)

As = 487 ppm (±17)
Metallic gray blebs

NAPL present (stained liner)
Rainbow

As = 56 ppm (±4)
As = 62 ppm (±4)

Moderate hydrocarbon-like odor
As = 67 ppm (±4)
As = 19 ppm (±3)

As = ND (<8 ppm)

As = 12 ppm (±3)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270760.96
239147.16

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous30

Boring PAI-2B drilled approximately 2 feet away to collect groundwater and soil sequential extraction
cores.

NA
Drilling
Equipment

NAD83 WA State Plane North

12/9/201412/9/2014

28.8
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Log of Boring PAI-2
Puget Sound Energy GWPS
Gas Works Park, Seattle, Washington
0186-846-01

Project:
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PAI-2
(28-28.5)

55 Gray fine gravel with sand and silt (medium
dense, wet)

Gray silty fine to medium sand with occasional
gravel (medium dense, wet)

Gray silty fine to medium sand with occasional
gravel (dense, moist)

GP-GM

SM

SM

NS

NS

NS

NS

NS

NS

5.6

8.3

4.2

7.2

14.1

9.5

As = ND (<9 ppm)

As = 13 ppm (±3)

As = 12 ppm (±3)

As - 31 ppm (±4)

As = 32 ppm (±4)

As = 47 ppm (±4)

Note: Please see Figure A-1 for explanation of symbols
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PAI-2B
(17.5-18)

PAI-2B
(19-19.5)

See adjacent boring PAI-2 for soil descriptions

Temporary pre-pack well screen installed from
14.79 to 19.79 feet below ground surface;
grab groundwater sample PAI-2GW
collected

XRF Readings "As = X ppm"

As = 5,436 ppm (±105)
As = 4,970 ppm (±91)

As = 15,455 ppm (±249)

As = 6,132 ppm (±89)
As = 346 ppm (±12)
As = 119 ppm (±6)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270758.79
239147.06

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous20

NA

20.33

Drilling
Equipment

12/12/2014

NAD83 WA State Plane North

12/12/201412/12/2014

8.5

28.78
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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PAI-3
(4.5-5)

PAI-3
(9.5-10)

PAI-3
(12-12.5)

PAI-3
(13-13.5)

PAI-3
(15.5-16)

PAI-3
(22-22.5)

46

38

36

24

40

2 inches asphalt
Brown fine gravel with sand and trace silt

(medium dense, moist) (fill)

Brown fine to medium sand with gravel and
trace silt (medium dense, moist) (fill)

Dark brown to black silty fine to medium sand
with gravel (medium dense, moist) (fill)

Black silty fine gravel with sand, black fused
vesicular agglomerate with soot, and
occasional brick fragments (medium dense,
moist) (fill)

Black silty fine to medium sand with occasional
gravel (medium dense, moist) (fill)

With buff and orange stained sand
Black with orange staining fine gravel with

sand, trace silt and black fused vesicular
and nonvesicular agglomerate (medium
dense, moist) (fill)

Black fine gravel with sand, trace silt and fused
vesicular agglomerate (medium dense,
moist) (fill)

Becomes wet with occasional red fused
vesicular agglomerate

With wood fragments

Grades to dark gray with increasing sand and
silt content

Dark gray silty sand with gravel (medium
dense, wet)

AC
GP

SP

SM

GM

SM

GP

GP

SM

GP

NS

SS
5%

NS

NS

SS
5%

SS
5%

SS
5%

NS

NS

NS

HS

HS

MS

NAPL

NAPL

NS

SS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

22

11

3

67

23

22

6

12

XRF Readings "As = X ppm"

As = ND (<11 ppm)

As = ND (<8 ppm)
Metallic gray

As = 18 ppm (±5)

As = 57 ppm (±6)

As = ND (<14 ppm)
Metallic gray

As = 49 ppm (±6)
Metallic gray

As = ND (<9 ppm)
Metallic gray

As = ND (<7 ppm)

As = ND (<9 ppm)

As = ND (<7 ppm)
As = 46 ppm (±4)

Rainbow
Groundwater encountered at 13 feet

at time of drilling
As = 63 ppm (±4)

Rainbow
As = 68 ppm (±4)

Strong hydrocarbon-like odor; NAPL present
Metallic gray florets

As = 459 ppm (±11)

As = 40 ppm (±4)
No recovery from 17 to 20 feet due to rock in

sampler shoe

As = 50 ppm (±4)

As = 22 ppm (±3)
Metallic gray

As = 11 ppm (±3)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270761.92
239097.97

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous35

Boring PAI-3B drilled approximately 3 feet away to collect groundwater and soil sequential extraction
cores.

NA
Drilling
Equipment

NAD83 WA State Plane North

12/10/201412/10/2014

30.63
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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PAI-3
(27.5-28)

PAI-3
(33.5-34)

48

60

Dark gray fine gravel with sand and trace silt
(medium dense, wet)

Gray fine to medium sand with gravel and silt
(medium dense, wet)

Gray fine gravel with sand and trace silt
(medium dense, wet)

Gray fine to medium sand with gravel and silt
(medium dense, wet)

Gray silty fine to medium sand with gravel
(medium dense, wet)

Gray silt (hard, moist)

SP-SM

GP

SP-SM

SM

ML

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

14

<1

2

2

<1

<1

<1

<1

7

5

As = ND (<8 ppm)

As = 25 ppm (±4)

As = ND (<8 ppm)

As = ND (<8 ppm)

As = ND (<8 ppm)

As = ND (<8 ppm)

As = ND (<9 ppm)

As = 13 ppm (±3)

As = 35 ppm (±5)

As = 65 ppm (±5)

Note: Please see Figure A-1 for explanation of symbols
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See adjacent boring PAI-3 for soil descriptions XRF Readings "As = X ppm"

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270760.15
239096.64

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous35

NA
Drilling
Equipment

NAD83 WA State Plane North

12/12/201412/12/2014

30.85
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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PAI-3B
(33.5-34)

As = ND (<7 ppm)

As = ND (<8 ppm)
As = 26 ppm (±3)

As = 41 ppm (±4)

Note: Please see Figure A-1 for explanation of symbols
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PAI-4
(4.5-5)

PAI-4
(9.5-10)

PAI-4
(13-13.5)

PAI-4
(16-16.5)

PAI-4

36

46

55

50

60

Gray fine to medium sand with occasional
gravel and trace silt (loose, moist) (fill)

Dark brown fine to medium sand with silt and
occasional gravel (medium dense, moist)
(fill)

Black silty fine gravel with sand, soot and
occasional red bricks (medium dense,
moist) (fill)

With occasional fine roots
With brown to black fused vesicular

agglomerate
Black medium to coarse sand with gravel and

silt (medium dense, moist) (fill)

Gray silt (soft, moist)
Black silty fine sand with occasional wood

fragments (medium dense, moist)

Gray silt with occasional sand and gravel (soft
to medium stiff, wet)

Dark gray silty fine to medium sand with gravel
(medium dense, wet)

Gravel grades out

Grades to gray with occasional fine gravel

Gray fine to medium sand with gravel and silt
(medium dense, wet)

SP

SP-SM

GM

SP-SM

ML

SM

ML

SM

SP-SM

NS

SS
5%

SS
5%

SS
5%

SS
5%

SS
5%

SS
5%

SS
5%

SS
5%

SS
5%

SS
5%

MS

HS
100%

MS

MS
NAPL

NAPL

SS
10%

MS

SS
5%

SS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

1.5

5.1

422

970

729

731
1,002

293

273

70.5

19.2

8.8

14.3

20.6

22.3

XRF Readings "As = X ppm"

As = ND (<9 ppm)
Metallic gray

As = 38 ppm (±6)
Metallic gray

As = 18 ppm (±5)
Metallic gray

As = 258 ppm (±22)
Metallic gray

As = 17 ppm (±4)
Metallic gray

As = 13 ppm (±3)
Metallic gray

As = ND (<12 ppm)
Metallic gray

As = ND (<10 ppm)
Metallic gray

As = 914 ppm (±13)
Metallic gray

As = 1,525 ppm (±31)
Perched groundwater encountered at 11 feet

at time of drilling
Metallic gray

As = 378 ppm (±12)
Metallic gray florets
As = 190 ppm (±7)

Rainbow

As = 43 ppm (±3)
Metallic gray florets

Strong hydrocarbon-like odor
As = 12 ppm (±3)

Groundwater encountered at 15 feet
at time of drilling
NAPL present

As = 21 ppm (±3)
Strong hydrocarbon-like odor

As = 23 ppm (±3)
Rainbow

As = 26 ppm (±3)
Metallic gray

As = ND (<9 ppm)
Metallic gray blebs

As = 10 ppm (±3)
Metallic gray

As = 9 ppm (±3)
Metallic gray

As = 19 ppm (±3)

As = 14 ppm (±3)

As = 16 ppm (±3)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270716.7
239117.02

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous30

Hand-dug with posthole digger from 0 to 2 feet bgs.

NA
Drilling
Equipment

NAD83 WA State Plane North

12/10/201412/10/2014

30.31
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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(24.5-25)

PAI-4
(27.5-28)

54

With increasing silt content
Gray silty fine to medium sand with occasional

gravel (dense, moist)
SM

NS

NS

NS

NS

NS

NS

19.3

10

8

15

17

5

As = 11 ppm (±3)

As = 17 ppm (±3)

As = ND (<7 ppm)

As = 9 ppm (±3)

As = 18 ppm (±4)

As = 19 ppm (±4)

Note: Please see Figure A-1 for explanation of symbols
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PAI-5
(6-6.5)

PAI-5
(8-8.5)

PAI-5
(13.5-14)

PAI-5
(14.5-15)

24

36

36

6

1.5 inches red brick pavers
Brown fine to medium sand with gravel and

trace silt (medium dense, moist) (fill)
Brown fine to medium sand with gravel and silt

(medium dense, moist) (fill)

With occasional orange mottling

Gravel content increases

Brown to gray silty fine to medium sand with
occasion gravel and occasional wood
fragments (medium dense, moist) (fill)

Black silty fine sand with black gravel-sized
vesicular fused agglomerate, occasional
black soot and occasional red brick
fragments (medium dense, moist) (fill)

With yellow-orange staining
Gray silty fine sand with occasional wood

fragments (medium dense, moist) (fill)

Black asphaltic material with a taffy consistency
(soft when warm/stiff when cooled, wet) (fill)

Pavers

SP

SP-SM

SM

SM

SM

AC

NS

NS

NS

NS

SS
5%

SS
10%

SS
5%

MS

SS

MS

MS

MS

SS
5%
NS

<1

<1

<1

<1

<1

<1

<1

7.2

<1

XRF Readings "As = X ppm"

As = ND (<9 ppm)

As = ND (<9 ppm)

As = ND (<8 ppm)
Coarse gravel in sampler shoe

As = ND (<11 ppm)
Metallic gray

As = ND (<14 ppm)
Metallic gray

As = 26 ppm (±5)
Metallic gray

As = 65 ppm (±7)
Metallic gray florets

As = 19 ppm (±4)
Metallic gray

As = 30 ppm (±5)
Metallic gray florets

Moderate hydrocarbon-like odor
As = 264 ppm (±10)
Metallic gray florets

Moderate naphthalene-like odor
As = 344 ppm (±11)
Metallic gray florets

Moderate naphthalene-like odor
As = 514 ppm (±13)

Metallic gray
Slight hydrocarbon-like odor

Groundwater encountered at 14.5 feet at time of
drilling

As = 467 ppm (±23)
Slight hydrocarbon-like odor

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270706.24
239150.94

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous15.5

Hand-dug with posthole digger from 0 to 2 feet bgs. Refusal at 15.5 feet on concrete.

NA
Drilling
Equipment

NAD83 WA State Plane North

12/8/201412/8/2014

34.31
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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PAI-6
(5.5-6)

PAI-6
(9-9.5)

30

60

Gray fine to medium sand with occasional
gravel and trace silt (loose, moist) (fill)

Gray fine pea gravel with occasional sand and
trace silt (loose, moist) (fill)

Dark brown silty fine to medium sand with
occasional gravel (medium dense, moist)
(fill)

Grades to dark gray
Dark gray to black silty fine sand (medium

dense, moist) (fill)

With red brick fragments
With occasional wood fragments
Buff to orange fine to medium sand with

occasional gravel and trace silt (medium
dense, moist) (fill)

Black silty fine sand with soot (medium dense,
moist) (fill)

Grades to green
Concrete (very dense, moist)

SP

GP

SM

SM

SP

SM

CC

NS

SS
5%

NS

NS

SS
10%

MS

SS
10%

NS

SS
5%

<1

<1

<1

<1

1.5

37

2.7

<1

2.9

XRF Readings "As = X ppm"

As = 11 ppm (±3)
Metallic gray

As = 15 ppm (±5)

As = 18 ppm (±6)

As = 99 ppm (±7)
Metallic gray

Hydrocarbon-like odor
As = 766 ppm (±18)
Metallic gray florets
As = 568 ppm (±15)

Metallic gray

As = 1,126 ppm (±22)

As = 7,888 ppm (±157)
Metallic gray

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270674.5
239147.86

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous10

Hand-dug with posthole digger from 0 to 2 feet bgs. Refusal at 10 feet on concrete. Made second
attempt 2 feet away and met refusal at 10 feet again.

NA
Drilling
Equipment

NAD83 WA State Plane North

12/9/201412/9/2014

29.91
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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PAI-7
(5.5-6)

PAI-7
(8-8.5)

PAI-7
(10-10.5)

PAI-7
(15-15.5)

PAI-7
(18.5-19)

PAI-7
(22.5-23)

6

54

60

60

60

Gray fine to medium sand with occasional
gravel and trace silt (loose, moist) (fill)

Brown fine to coarse gravel with sand and silt
(medium dense, moist) (fill)

Gray silty fine to medium sand with gravel and
occasional black stained wood fragments
(medium dense, wet) (fill)

Black silty fine to medium sand with gravel and
soot (medium dense, moist) (fill)

Gray silty fine sand (medium dense, moist)
Dark gray silt with occasional sand (medium

stiff, moist)
Dark gray silty fine to medium sand with gravel

(medium dense, wet)
Dark gray silt (medium stiff, wet)
Dark gray silty fine to medium sand with

rounded to subrounded gravel (medium
dense, wet)

Transitional zone to sandy silt

Gray sandy silt with rounded to subrounded
gravel (very stiff, moist)

Gray silty fine to medium sand (medium dense,
wet)

Gray with orange-brown stained silty fine to
medium sand with occasional gravel
(medium dense, wet)

Gray silty fine to medium sand with occasional
gravel (dense, moist)

SP

GP-GM

SM

SM

SM

ML

SM

ML

SM

ML

SM

SM

SM

NS

NS

NS

NS

MS

NS

NS

NS

NS

MS

SS

NS

NS

NS

NS

NS

NS

SS

HS
90%

NAPL

NS
NS

<1

<1

<1

<1

47

2.6

<1

<1

<1

12.5

1.5

1.4

<1

<1

<1

<1

1.7

3.5

155

592

8.5
7.1

XRF Readings "As = X ppm"

As = ND (<10ppm)

As = 25 ppm (±4)

As = 921 ppm (±19)

As = 385 ppm (±11)
Hydrocarbon-like odor

As = 227 ppm (±8)
Metallic gray florets

As = 216 ppm (±8)

As = 70 ppm (±5)
Groundwater encountered at 10.2 feet

at time of drilling
As = 237 ppm (±8)

As = 57 ppm (±4)

As = 43 ppm (±4)
Metallic gray florets

As = 17 ppm (±3)
Metallic gray

As = 31 ppm (±3)

As = 35 ppm (±4)

As = 21 ppm (±3)

As = ND (<8 ppm)

As = 47 ppm (±4)

As = 13 ppm (±3)

As = 20 ppm (±3)
Metallic gray

Strong naphthalene-like odor; NAPL present
As = ND (<7 ppm)

Rainbow
As = 18 ppm (±3)

Strong naphthalene-like odor; NAPL present

As = ND (<8 ppm)
As = ND (<8 ppm)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270635.61
239120.25

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous25

Hand-dug with posthole digger from 0 to 2 feet bgs.

NA
Drilling
Equipment

NAD83 WA State Plane North

12/9/201412/9/2014

30.43
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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PAI-8
(4.5-5)

PAI-8
(8.5-9)

PAI-8
(10-10.5)

PAI-8
(14.5-15)

PAI-8
(16-16.5)

PAI-8
(22.5-23)

30

60

54

48

60

Gray medium sand with trace silt (loose, moist)
(fill)

Gray fine to coarse gravel with sand and trace
silt (medium dense, moist) (fill)

Gray silty fine to medium sand with occasional
gravel (medium dense, moist) (fill)

Becomes black

Grades to gray
Becomes wet

Becomes moist

Black silty fine to medium sand with gravel,
soot and wood fragments (medium dense,
moist) (fill)

Grades to dark gray
With wood fragments
Black with occasional green stained silty fine

gravel with silt and soot (medium dense,
moist) (fill)

Dark gray silty fine to medium sand with gravel
(medium dense, moist)

Grades to gray
Becomes wet

Gray fine to medium sand with gravel and silt
(medium dense, wet)

Gray silty fine to medium sand (medium dense,
wet)

Gray fine to medium sand with gravel and silt
(medium dense, wet)

Gray silty fine sand (dense, moist)

SP

GP

SM

SM

GM

SM

SP-SM

SM

SP-SM

SM

NS

NS

NS

NS

NS

NS

NS

MS

HS

HS

NAPL

HS

SS

HS

NS

MS

NS

NS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

2

<1

<1

6

14

63

27

15

12

39

15

5

8

4

2

2

<1

8

8

14

XRF Readings "As = X ppm"

As = 11 ppm (±3)

As = ND (<8 ppm)

As = 11 ppm (±3)

As = 30 ppm (±4)

As = 433 ppm (±13)

As = 34 ppm (±5)
Perched groundwater encountered at 6 feet at

time of drilling

As = 100 ppm (±6)

As = 310 ppm (±10)
Metallic gray blebs

NAPL blebs present
As = 1,123 ppm (±23)

Rainbow
Strong hydrocarbon-like odor

As = 344 ppm (±10)
Rainbow

As = 618 ppm (±15)
As = 114 ppm (±6)
As = 64 ppm (±4)

Rainbow

As = 48 ppm (±4)
Metallic gray

As = 43 ppm (±4)
Rainbow

As = 13 ppm (±3)
Groundwater encountered at 15 feet

at time of drilling
As = 26 ppm (±3)

Metallic gray florets

As = 11 ppm (±3)

As = 44 ppm (±4)

As = 13 ppm (±3)

As = 28 ppm (±3)
As = 24 ppm (±7)
As = 12 ppm (±3)

As = 16 ppm (±3)

As = 10 ppm (±3)

As = 16 ppm (±3)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270673.66
239165.11

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous30

Hand-dug with posthole digger from 0 to 2 feet bgs.

NA
Drilling
Equipment

NAD83 WA State Plane North

12/10/201412/10/2014

30.1
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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PAI-8
(27.5-28)

60

Becomes wet, grades to medium dense

Gray silty fine to medium sand with gravel
(dense, moist)

SM

NS

NS

NS

NS

NS

NS

3

<1

3

3

3

<1

As = 8 ppm (±3)

As = 207 ppm (±8)

As = 131 ppm (±6)

As = 46 ppm (±4)

As = 27 ppm (±3)

As = ND (<8 ppm)

Note: Please see Figure A-1 for explanation of symbols
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PAI-9
(3-3.5)

PAI-9
(9.5-10)

PAI-9
(11.5-12)

PAI-9
(12.5-13)

PAI-9
(12.5-13 DUP)

PAI-9
(17.5-18)

PAI-9
(23-23.5)

45

48

50

50

60

2 inches asphalt concrete
Dark brown fine gravel with sand and silt

(medium dense, moist) (fill)

Grades to tan/brown

Black silty sooty fine to medium sand with
gravel (medium dense, moist) (fill)

Black silty fine gravel with sand, soot and
occasional red brick fragments (medium
dense, moist) (fill)

With wood fragments

Grades to gray with orange mottling

Gray with orange mottling silty fine to medium
sand with occasional gravel (medium
dense, moist) (fill)

Dark gray with occasional orange mottling fine
gravel with sand and silt (medium dense,
moist) (fill)

Becomes wet
Gray sandy silt (soft, wet) (fill)
Black silty sooty fine to medium sand with

gravel (medium dense, wet)

Black sooty fine to medium sand with gravel
and silt (medium dense, wet)

Dark gray silty fine to medium sand (medium
dense, wet)

Grades to black sooty carbon with occasional
gravel

With gravel

With increasing silt content and density
Gray silt with sand and occasional gravel (hard,

moist)

AC

GP-GM

SM

GM

SM

GP-GM

ML

SM

SP-SM

SM

ML

NS

SS

SS

SS

SS

SS

SS

NS

NS

NS

NS

NS

SS

SS

SS

NS

MS

MS

SS

SS
NS
NS

NS

NS

NS
NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1
<1
<1

<1

<1

<1
<1

XRF Readings "As = X ppm"

As = ND (<13 ppm)

As = ND (<9 ppm)
Metallic gray

As = 17 ppm (±3)
Metallic gray

As = 4,245 ppm (±60); As = 2,884 ppm (±46)
As = 96 ppm (±9)
As = 75 ppm (±6)

As = 18 ppm (±5)
Metallic gray

As = 24 ppm (±4)
Metallic gray

As = 59 ppm (±6)
Metallic gray

As = ND (<9 ppm)

As = 11 ppm (±3)

As = 219 ppm (±8)

As = 836 ppm (±16)

As = 566 ppm (±12)
Groundwater encountered at 12.5 feet

at time of drilling
As = 1,483 ppm (±34)

Metallic gray
As = 207 ppm (±7)

Metallic gray
Slight hydrocarbon-like odor

As = 86 ppm (±5)

As = 60 ppm (±4)

As = 196 ppm (±8)
Slight hydrocarbon-like odor

Metallic gray florets
As = 214 ppm (±8)
Metallic gray florets

As = 236 ppm (±9)
Metallic gray

As = 115 ppm (±7)
Metallic gray

As = 124 ppm (±6)
As = 68 ppm (±4)

As = 56 ppm (±4)

As = 38 ppm (±4)
Sulfur-like odor

As = 83 ppm (±5)
As = 106 ppm (±6)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270679.39
239085.91

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous25

NA
Drilling
Equipment

NAD83 WA State Plane North

12/11/201412/11/2014

32.5
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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PAI-10
(9.5-10)

PAI-10
(14.5-15)

PAI-10
(19.5-20)

PAI-10

36

42

36

36

36

Dark brown silty fine to medium sand with
occasional gravel and roots (loose, moist)
(topsoil)

Black silty sooty fine to medium sand with
gravel (medium dense, moist) (fill)

With occasional red brick fragments
Brown medium to coarse sand with silt and

gravel (medium dense, moist) (fill)

Grades to black

Brown with orange mottling fine gravel with
sand and silt (medium dense, moist) (fill)

Grades to black

Black fused vesicular agglomerate

Black fine gravel with sand and trace silt
(medium dense, wet) (fill)

Black fused vesicular agglomerate

With orange and red gravel

Dark gray fine to medium sand with silt and
gravel (medium dense, wet) (fill)

With orange and red sand and gravel

Black fine gravel with sand and trace silt
(medium dense, wet) (fill)

SM

SM

SP-SM

GP-GM

GP

SP-SM

GP

NS

NS

MS

SS

HS

SS

NS

NS

NS

NS

<1

<1

21

3

13

4

<1

<1

<1

<1

XRF Readings "As = X ppm"

As = ND (<11 ppm)

As = ND (<12 ppm)

As = ND (<8 ppm)
Hydrocarbon-like odor
As = ND (<10 ppm)

Groundwater encountered at 9 feet
at time of drilling

As = ND (<9 ppm)
Metallic gray blebs

As = ND (<11 ppm)
Metallic gray

As = 9 ppm (±3)
Rainbow

As = 15 ppm (±3)

As = 29 ppm (±3)
Metallic gray

As = 147 ppm (±6)

As = 82 ppm (±7)

As = 82 ppm (±5)

As = 192 ppm (±7)

As = 65 ppm (±5)

As = 168 ppm (±6)

As = 228 ppm (±7)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270796.22
239139.19

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous35

Hand-dug with posthole digger from 0 to 2 feet bgs.

NA

20.12

Drilling
Equipment

12/11/2014

NAD83 WA State Plane North

12/11/201412/11/2014

8.9

28.97
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Puget Sound Energy GWPS
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(24.5-25)

PAI-10
(29.5-30)

PAI-10
(31.5-32)

24

60

Fused vesicular agglomerate

Dark gray fine to medium sand with gravel and
silt (medium dense, wet)

Dark gray fine gravel with sand and trace silt
(medium dense, wet)

Gray fine to medium sand with silt and
occasional gravel (medium dense, wet)

Gray sandy silt (medium stiff, wet)
Gray silty fine sand (medium dense, wet)

Gray sandy silt with occasional gravel (hard,
moist)

Temporary pre-pack well screen installed from
19.09 to 24.09 feet below ground surface;
grab groundwater sample PAI-10-GW
collected

SP-SM

GP

SP-SM

ML

SM

ML

MS

NS

NS

<1

3

2

As = 224 ppm (±7)
Metallic gray blebs

As = 15 ppm (±3)

As = 34 ppm (±4)

As = ND (<10 ppm)

As = 11 ppm (±3)
As = 21 ppm (±3)

Note: Please see Figure A-1 for explanation of symbols
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PAI-11
(9.5-10)

PAI-11
(12-12.5)

PAI-11
(18-18.5)
PAI-11

(18.5-19)

PAI-11
(22-22.5)

36

36

36

24

40

Dark brown silty fine to medium sand with
occasional gravel and roots (loose, moist)
(topsoil)

Black silty fine to medium sand with occasional
gravel and occasional red brick fragments
(medium dense, moist) (fill)

Gray to brown with orange mottling fine to
medium sand with gravel and silt (medium
dense, moist) (fill)

Black fine gravel with sand and silt (medium
dense, moist) (fill)

With occasional red and orange color
Black fine gravel with sand and trace silt

(medium dense, moist) (fill)

Black fused vesicular agglomerate

Black fused vesicular agglomerate

Occasional red and tan color
Dark gray fine to medium sand (medium dense,

wet)

Gray fine to medium sand with occasional
gravel and trace silt (medium dense, wet)

SM

SM

SP-SM

GP-GM

GP

SP

SP

NS

MS

HS

HS

HS

MS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

XRF Readings "As = X ppm"

As = ND (<7 ppm)

As = ND (<9 ppm)
Metallic gray florets
As = 178 ppm (±9)

Rainbow
Groundwater encountered at 9 feet

at time of drilling
Hydrocarbon-like odor

Stained liner
As = 12 ppm (±3)

Rainbow

As = 18 ppm (±4)

As = 54 ppm (±5)
As = 17 ppm (±4)

Rainbow

As = 37 ppm (±4)
Metallic gray blebs

As = 597 ppm (±14)
As = 59 ppm (±5)

As = 18 ppm (±3)

As = 18 ppm (±3)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270809.27
239187.48

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous30

Hand-dug with posthole digger from 0 to 2 feet bgs. Boring PAI-11B drilled approximately 5 feet away to
collect groundwater.

NA
Drilling
Equipment

NAD83 WA State Plane North

12/11/201412/11/2014

27.6
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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PAI-11
(28-28.5)

60

Gray fine to medium sand with silt (medium
dense, wet)

Gray silty fine to medium sand (medium dense,
wet)

Gray silty fine to medium sand with occasional
gravel (dense, moist)

SP-SM

SM

SM

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

As = 18 ppm (±3)

As = 23 ppm (±3)

As = 81 ppm (±5)
As = 64 ppm (±5)

As = 25 ppm (±3)

As = 20 ppm (±3)

Note: Please see Figure A-1 for explanation of symbols

FIELD DATA

D
ep

th
 (f

ee
t)

25

30

In
te

rv
al

El
ev

at
io

n 
(fe

et
)

0

Sa
m

pl
e 

N
am

e
Te

st
in

g

R
ec

ov
er

ed
 (i

n)

G
ra

ph
ic

 L
og

C
ol

le
ct

ed
 S

am
pl

e

Bl
ow

s/
fo

ot

MATERIAL
DESCRIPTION

G
ro

up
C

la
ss

ifi
ca

tio
n

W
at

er
 L

ev
el

Log of Boring PAI-11 (continued)
Puget Sound Energy GWPS
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure Y-14
Sheet 2 of 2

Sh
ee

n

H
ea

ds
pa

ce
Va

po
r (

pp
m

) REMARKS
S

ea
ttl

e:
  D

at
e:

4/
21

/1
5 

P
at

h:
\\S

E
A

\P
R

O
JE

C
TS

\0
\0

18
68

46
\0

1\
G

IN
T\

01
86

84
60

1.
G

P
J 

 D
B

Te
m

pl
at

e/
Li

bT
em

pl
at

e:
G

E
O

E
N

G
IN

E
E

R
S

8.
G

D
T/

G
E

I8
_E

N
V

IR
O

N
M

E
N

TA
L_

S
TA

N
D

A
R

D



See boring PAI-11 for soil descriptions

Temporary pre-pack well screen installed from
18.09 to 23.09 feet below ground surface;
grab groundwater sample PAI11-GW
collected

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270804.95
239188.1

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous23.09

NA

20.18

Drilling
Equipment

12/12/2014

NAD83 WA State Plane North

12/12/201412/12/2014

8.3

28.43
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Puget Sound Energy GWPS
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PAI-12
(8.5-9)

PAI-12
(13.5-14)

PAI-12
(19.5-20)

38

42

45

6

1.5 inches brick pavers
Brown fine to medium sand with silt and

occasional gravel (medium dense, moist)
(fill)

Dark gray silty fine to medium sand with
occasional red brick fragments (medium
dense, moist) (fill)

Black sooty fine to medium sand with silt and
gravel (medium dense, moist) (fill)

Buff fine to medium sand lens

Buff fine to medium sand lens

Black fused vesicular agglomerate
Black fine gravel with sand and silt (medium

dense, moist) (fill)
With occasional mustard-yellow staining
Black fused vesicular agglomerate

Temporary pre-pack well screen installed from
13.27 to 18.27 feet below ground surface;
grab groundwater sample PAI-12GW
collected

Paver

SP-SM

SM

SP-SM

GP-GM

HS

As = 12 ppm (±4)

As = 45 ppm (±16)

As = 14 ppm (±3)

As = 26 ppm (±4)

As = 35 ppm (±5)

As = 14 ppm (±4)

As = 605 ppm (±14)
As = 850 ppm (±20)
As = 627 ppm (±13)

As = 370 ppm (±10)

As = 765 ppm (±16)

As = 52 ppm (±6)

As = 1,155 ppm (±22)
As = 1,537 ppm (±25)
Hydrocarbon-like odor

As = 21,838 ppm (±376)
Groundwater encountered at 14 feet

at time of drilling
As = 4,450 ppm (±62)
Hydrocarbon-like odor

6 inches recovery with no blockage in sampler
shoe

As = 18,982 ppm (±312)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

1270729.23
239137.38

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous20

Hand-dug with posthole digger from 0 to 2 feet bgs.

NA

20.2

Drilling
Equipment

12/12/2014

NAD83 WA State Plane North

12/12/201412/12/2014

14.0

34.2
USACE (Locks)

Note: Please see Figure A-1 for explanation of symbols
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Puget Sound Energy GWPS
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Supplemental Investigation 
(GeoEngineers, Inc. 2016)

2016 Borings



AC

Cement ConcreteCC

Asphalt Concrete

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Tested

NS
SS
MS
HS
NT

ADDITIONAL MATERIAL SYMBOLS

Measured groundwater level in
exploration, well, or piezometer

Measured free product in well or
piezometer

Graphic Log Contact

Groundwater Contact

Material Description Contact

Laboratory / Field Tests

Sheen Classification

Sampler Symbol Descriptions

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.

GRAPH

Topsoil/
Forest Duff/Sod

Crushed Rock/
Quarry Spalls

FIGURE 1-1

2.4-inch I.D. split barrel

SYMBOLS TYPICAL

KEY TO EXPLORATION LOGS

CR

DESCRIPTIONSLETTER

TS
GC

PT

OH

CH

MH

OL

GM

GP

GW

DESCRIPTIONS
TYPICAL

LETTER

(APPRECIABLE AMOUNT
OF FINES)

MAJOR DIVISIONS

POORLY-GRADED SANDS,
GRAVELLY SAND

PEAT, HUMUS, SWAMP SOILS
WITH HIGH ORGANIC
CONTENTS

CLEAN SANDS

GRAVELS WITH
FINES

CLEAN
GRAVELS

HIGHLY ORGANIC SOILS

SILTS
AND

CLAYS

SILTS
AND

CLAYS

SAND
AND

SANDY
SOILS

GRAVEL
AND

GRAVELLY
SOILS

(LITTLE OR NO FINES)

FINE
GRAINED

SOILS

COARSE
GRAINED

SOILS

SW

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON NO.
4 SIEVE

CL

WELL-GRADED SANDS,
GRAVELLY SANDS

SILTY GRAVELS, GRAVEL - SAND
- SILT MIXTURES

LIQUID LIMIT
GREATER THAN 50

SILTY SANDS, SAND - SILT
MIXTURES

(APPRECIABLE AMOUNT
OF FINES)

SOIL CLASSIFICATION CHART

LIQUID LIMIT
LESS THAN 50

SANDS WITH
FINES

SP
(LITTLE OR NO FINES)

ML

SC

SM

NOTE:  Multiple symbols are used to indicate borderline or dual soil classifications

MORE THAN 50%
OF COARSE
FRACTION

PASSING NO. 4
SIEVE

CLAYEY GRAVELS, GRAVEL -
SAND - CLAY MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS, ROCK
FLOUR, CLAYEY SILTS WITH
SLIGHT PLASTICITY

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW
PLASTICITY

INORGANIC SILTS, MICACEOUS
OR DIATOMACEOUS  SILTY
SOILS

ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY

INORGANIC CLAYS OF HIGH
PLASTICITY

MORE THAN 50%
PASSING NO. 200

SIEVE

MORE THAN 50%
RETAINED ON NO.

200 SIEVE

WELL-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY
CLAYS, LEAN CLAYS

GRAPH
SYMBOLS

Standard Penetration Test (SPT)

Shelby tube

Piston

Direct-Push

Bulk or grab

Continuous Coring

Distinct contact between soil strata

Approximate contact between soil
strata

Contact between geologic units

Contact between soil of the same
geologic unit

%F
%G
AL
CA
CP
CS
DS
HA
MC
MD
OC
PM
PI
PP
PPM
SA
TX
UC
VS

Percent fines
Percent gravel
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

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.

A "WOH" indicates sampler pushed using the weight of
the hammer.

Rev. 02/16



36

48

44

48

Brown silty fine to coarse sand with occasional
gravel and trace roots (loose, moist) (fill)

Light brown silt with sand and organic matter
(soft to medium stiff, moist) (fill)

Brown fine to medium sand with silt and trace
brick fragments (loose, moist) (fill)

Grades to no brick
1-inch layer of light brown and orange silt
Black soot with occasional fused agglomerate

and rounded gravel (medium stiff, moist)
(fill)

Black fused fine to coarse agglomerate with
sand (loose, wet) (fill)

Black asphaltic material (medium stiff, moist)
(fill)

Black fused medium to coarse agglomerate
with asphaltic material (loose, wet) (fill)

Black soot with trace fused agglomerate (fill)
Brown fine to medium sand with asphaltic

material (fill)

Black fused glassy, vitreous agglomerate (fine
sand- to fine gravel-sized) (fill)

Black fused agglomerate with asphaltic
material (fill)

Dark gray, tan and white-gray fine to medium
agglomerate (medium sand- to fine
gravel-sized) (fill)

Grades coarser with depth

Black fused agglomerate (fill)

SM

ML

SP-SM

SOOT

GP

AC

GP

SOOT

SP

SP

SP

SP

GP

NS

NS

NS

NS

NS

NS

SS

MS

NS

NS
(SP)
SS

(AC)

SS

SS

NS

NS

NS

NS

<1

<1

1.1

<1

<1

3.9

2.8

448

477.3

2.7

81.1

442.3

437.9

189.9

21.8

13.3

22.3

XRF Readings "As = X ppm"

As = 36 ppm (±8)

As = <51 ppm

As = <27 ppm
Naphthalene-like odor

As = <14 ppm

Groundwater encountered at 7.7 feet during
drilling

As = <27 ppm
Patch-like sheen
As = <12 ppm
As = <19 ppm

As = <24 ppm

As = <15 ppm (SP)
As = <12 ppm (AC)

As = <22 ppm; blocky sheen

As = <17 ppm

As = <23 ppm; blocky, patch-like sheen

As = <28 ppm

As = 72 ppm (±13)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous35

Hand-augered from 0 to 2 feet bgs.

N/A

17.71

Drilling
Equipment

9/14/2016

9/14/20169/14/2016

30.51
USACE (Locks)

1270773.34
239066.13

WA State Plane,North
NAD83 (feet)

12.80

Note: Please see Figure 1-1 for explanation of symbols
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PAI-13-
28-33

CA

54

48

60

Black stained silty fine to medium sand (very
loose, wet) (recessional outwash [Qvr])

Gray and black stained fine to coarse gravel
with silt and sand (dense, wet) (Qvr)

Black stained silty fine sand with occasional
gravel (medium dense, wet) (Qvr)

Dark gray to black fine to coarse gravel with silt
and sand (dense, wet) (Qvr)

Dark gray to black fine to medium sand with silt
(dense, wet) (advance outwash [Qva])

Grades to gray

Temporary pre-pack well screen installed from
28 to 33 feet below ground surface (bgs);
grab groundwater sample PAI-13D-160914
collected.

SM

GP-GM

SM

GP-GM

SP-SM

SS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

36

4.9

2.9

2.1

2.8

2.3

1.9

2

6

2.9

4.2

<1

2.9

As = <48 ppm

Blocky sheen

As = 46 ppm (±15)

As = <40 ppm

As = <25 ppm

As = <23 ppm

As = <16 ppm

As = 29 ppm (±8)

As = 33 ppm (±8)

As = <25 ppm
Sulfur-like odor

As = 77 ppm (±9)

Note: Please see Figure 1-1 for explanation of symbols
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36

36

40

12

Brown silty fine to coarse sand with occasional
gravel and trace roots (loose, moist) (fill)

Black silty fine to medium sand with occasional
gravel, soot, contains ash (loose, moist)
(fill)

1-inch layer of black ash (fill)
Black with orange fused vesicular agglomerate

(medium sand- to fine gravel-sized) (fill)
2-inch layer of gray fine to medium sand with

silt and soot (fill)
Black with orange fused vesicular agglomerate

(medium sand- to fine gravel-sized) (fill)
2-inch layer of orange coarse gravel-sized

material (fill)
Black fused vesicular agglomerate: coarse

sand- to fine gravel-sized (loose, moist to
wet) (fill)

Grades to wet at 7.5 feet

Black fused vesicular agglomerate (coarse
sand- to coarse gravel-sized), occasionally
gray, orange, green, white with trace ash
(medium dense, wet) (fill)

2-inch layer of finer material (medium sand- to
fine gravel-sized)

2-inch layer of dark gray fine to medium sand
with trace silt

SM

SM

ASH

SP

SP-SM

SP

GP

GP

GP

NS

NS

NS

NS

NS

NS

NS

NS

MS

NS

SS

NS

SS

NS

NS

5.1

<1

<1

<1

<1

1.5

78.9

49.5

7.8

4.7

2.7

1.3

XRF Readings "As = X ppm"

As = <45 ppm

As = <28 ppm

As = <30 ppm

As = 75 ppm (±11)
As = <12 ppm

As = <11 ppm
Groundwater encountered at 7.5 feet during

drilling
Sheen is metallic

Green and white particles in sheen pan

As = 36 ppm (±9)

Slight hydrocarbon-like odor

As = 21 ppm (±5)

As = <19 ppm

As = <13 ppm

As = 63 ppm (±7)

As = 69 ppm (±10)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous35

Hand-augered from 0 to 2 feet bgs.

N/A

8.47

Drilling
Equipment

9/14/2016

9/14/20169/14/2016

28.89
USACE (Locks)

1270797.4
239144.24

WA State Plane,North
NAD83 (feet)

20.42

Note: Please see Figure 1-1 for explanation of symbols
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PAI-14-
20-21.8

CA

PAI-14-
22-22.5

CA

PAI-14-
28-33

CA

36

32

44

Dark gray with black staining silty fine to
medium sand to sandy silt with trace roots
and 1-inch long piece of wood (fill)

Dark gray with black staining silty fine gravel
with sand (fill)

Gray sandy silt with gravel (wet) (fill)
Gray silty fine to medium sand with gravel,

grades with occasional agglomerate (fill)

Dark gray fine to medium sand with silt and
gravel (medium dense, wet) (Qvr)

Decreased gravel content

Gray fine to coarse gravel with trace silt and
sand (dense, wet) (Qvr)

Gray fine to medium sand with silt and
occasional gravel (dense, wet) (Qva)

Decreased silt content

Temporary pre-pack well screen installed from
28 to 33 feet bgs; grab groundwater sample
PAI-14D-160914 collected.

SM/ML

GM

ML

SM

SP-SM

GP

SP-SM

NS

NS

NS

NAPL

NS

NS

NS

NS

NS

NS

NS

NS

2.2

7.3

6.3

97.0

5.7

16.6

9.8

7.3

<1

<1

<1

4.6

As = 95 ppm (±18)

As = 405 ppm (±27)

As = 187 ppm (±14)
Metallic rainbow sheen (jar test LNAPL brown;

90%)
As = 252 ppm (±18)
As = 497 ppm (±28)

As = 396 ppm (±26)

As = 248 ppm (±23)

As = 155 ppm (±17)
Slight sulfur-like odor

As = <14 ppm

As = <37 ppm

As = 30 ppm (±5)

As = 36 ppm (±8)

As = 65 ppm (±9)

Note: Please see Figure 1-1 for explanation of symbols
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PAI-15-
15-17.4

CA

PAI-15
17.4-17.6

CA

50

36

30

36

1.5-inches asphalt concrete
Brown fine to coarse sand with silt and

occasional gravel (loose, moist) (fill)

Grades to dark brown
Degraded concrete (medium dense, moist) (fill)
Brown fine to coarse sand with silt and

occasional gravel (loose, moist) (fill)
Brown to dark brown fused, light weight

vesicular agglomerate (fine to coarse
sand-sized) with trace light colored platy
fused agglomerate (loose, moist) (fill)

Becomes dark brown to dark gray

Multi-colored fused, light weight vesicular
agglomerate (fine to coarse sand- to fine to
coarse gravel-sized) with sand (loose, wet)
(fill)

With wood, becomes medium dense
Gray fine to coarse gravel with sand (medium

dense, wet) (fill)

AC

SP-SM

CC

SP-SM

SP

GP

GP

NS

NS

NS

NS

NS

NS

NS

NS

HS
MS
SS

NS

NS

NS

SS

NAPL

NAPL

<1

<1

<1

<1

<1

1.3

<1

<1
<1
<1

<1

<1

<1

10

50.3

20.1

XRF Readings "As = X ppm"

As = 27 ppm (±8)

As = 72 ppm (±11)

As = 30 ppm (±7)

As = <18 ppm

As = <25 ppm

As = <26 ppm

As = 21 ppm (±5)

Groundwater encountered at 9.9 feet during
drilling

As = 23 ppm (±6)
As = 176 ppm (±9)

As = 48 ppm (±10); sheen has color
As = 51 ppm (±9); sheen has no color

As = 23 ppm (±6)

As = <22 ppm

As = 103 ppm (±8)

As = 105 ppm (±10)

As = 110 ppm (±11)

As = 453 ppm (±17); platy sheen, jar test dark
brown NAPL covered 80% of water surface in jar,

some color
As = 278 ppm (±10)
As = 35 ppm (±7)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous34

Hand-augered from 0 to 2 feet bgs.

N/A

10.79

Drilling
Equipment

9/27/2016

9/27/20169/27/2016

30.44
USACE (Locks)

1270766.29
239103.83

WA State Plane,North
NAD83 (feet)

19.65

Note: Please see Figure 1-1 for explanation of symbols
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PAI-15-
30-32.5

CA

DUP-1
30-32.5

CA

60

60

48

Gray fine to medium sand with trace silt and
occasional gravel (medium dense, wet)
(Qvr)

Gray fine to medium sand with silt and
occasional gravel (medium dense to dense,
wet) (Qvr)

Gray silty fine to medium sand with occasional
gravel (dense, wet) (Qvr)

Grades siltier

Gray fine to medium sand with silt (dense, wet)
(Qva)

Gray fine to coarse gravel with trace silt and
sand (dense, wet) (Qva)

Gray fine to medium sand with silt (dense, wet)
(Qva)

Gray sandy silt (hard, moist) (pre-Fraser
diamict [Qpgd])

Grades to trace sand
Temporary pre-pack well screen installed from

30.6 to 33.1 feet bgs; grab groundwater
sample PAI-15D-160927 collected.

SP

SP-SM

SM

SP-SM

GP

SP-SM

ML

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

7.5

12

20.1

33.1

33.5

<1

14.5

9.1

19

20.1

6.1

4.8

<1

As = <23 ppm

As = <20 ppm

As = 17 ppm (±5)

As = 16 ppm (±5)

As = <15 ppm

As = 30 ppm (±6)

As = <15 ppm

As = 20 ppm (±6)

As = <17 ppm

As = <14 ppm

As = <15 ppm

As = <64 ppm

As = 22 ppm (±6)

As = 33 ppm (±9)

As = 40 ppm (±7)

As = 79 ppm (±9)
As = 90 ppm (±10)

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-15D for soil
descriptions

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous20

Hand-augered from 0 to 2 feet bgs.

N/A

20.26

Drilling
Equipment

9/27/2016

9/27/20169/27/2016

30.11
USACE (Locks)

1270766.25
239105.28

WA State Plane,North
NAD83 (feet)

9.85

Note: Please see Figure 1-1 for explanation of symbols
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Temporary pre-pack well screen installed from
14.7 to 19.7 feet bgs; grab groundwater
sample PAI-15S-160927 collected.



PAI-16-
11.5-15.8

CA

32

60

30

40

60

1.5 inch brick paved surface
Brown fine to coarse sand (loose, moist) (fill)

Grades to occasional gravel, medium dense

Gray and brown fine to coarse gravel with trace
silt, sand and trace roots (medium dense,
moist) (fill)

1-inch layer brown silty fine to coarse sand with
trace organic matter (medium dense, moist)
(fill)

Brown fine to coarse sand with trace silt and
occasional gravel (fill)

Becomes light brown
Brown silty fine to coarse sand with occasional

gravel (fill)
2-inch layer of wood
Brown silt with trace sand and occasional

gravel (fill)
Brown silty fine to coarse gravel with trace

pockets of soot and trace brick dust (fill)
Gray coarse gravel with trace brick dust (fill)
Black soot with trace black fused agglomerate

(fill); pink/gray color towards bottom
Black fused vesicular agglomerate (fine sand-

to fine gravel-sized), light weight with trace
soot (loose, moist) (fill)

Grades to multi-colored (black, tan, white,
orange)

Grades to black

Grades to more fine

Black fused agglomerate (fine gravel-sized,
occasional coarse sand- and coarse
gravel-sized) (loose, wet) (fill)

Olive green silt with sand and olive green
coated black fused agglomerate with trace
organic matter (weathered wood) (very soft,
wet) (fill)

Grades to black

Gray silt with trace fibrous organic matter (soft,
wet) (Qvr)

BRICK

SP

GP

SM

SP

SM

ML

GM

GP

SOOT

SP

GP

ML

MH

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

HS

NAPL

NAPL

HS

NS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

2.1

1.1

<1

2.7

5.9

132.6

629.8

172.5
16.2

152.3

118.6

XRF Readings "As = X ppm"

As = <25 ppm

As = <26 ppm

As = <30 ppm

As = <69 ppm

As = <43 ppm

As = <64 ppm

As = <41 ppm
As = <76 ppm

As = <22 ppm

As = <25 ppm

As = <17 ppm

As = 101 ppm (±11)

As = 148 ppm (±13)
Slight hydrocarbon-like odor from 13 to 15 feet

Groundwater encountered at 13 feet during
drilling

As = 974 ppm (±29)
Coated with NAPL

As = 1,406 ppm (±39); very thin NAPL layer

Naphthalene-like odor
As = 1,372 ppm (±65)

As = 248 ppm (±9)

As = 216ppm (±53)

As = 49ppm (±12)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous33

Hand-augered from 0 to 1½ feet bgs.

N/A

14.37

Drilling
Equipment

9/15/2016

9/15/20169/15/2016

33.87
USACE (Locks)

1270737.01
239113.2

WA State Plane,North
NAD83 (feet)

19.50

Note: Please see Figure 1-1 for explanation of symbols
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PAI-16-
28-33

CA

48

60

Gray silt interbedded with fine to medium sand
(soft, wet) (Qvr)

Gray silty fine to coarse gravel with sand
(medium dense, wet) (Qvr)

Gray fine to medium sand with silt (dense, wet)
(Qvr)

Grades with gravel
Grades with occasional gravel

Grades coarser
Grades finer
Gray fine to medium sand with trace silt and

occasional gravel (dense, wet) (Qva)
Gray fine to medium sand with silt and

occasional gravel (dense, wet) (Qva)

Temporary pre-pack well screen installed from
28 to 33 feet bgs; grab groundwater sample
PAI-16D-160915 collected.

ML

GM

SP-SM

SP

SP-SM

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

179.2

30.3

17.2

8.7

19.0

9.8

2.7

3.4

13.0

9.8

16.3

7.2

10.4

As = 39 ppm (±11)

As = 87 ppm (±17)

As = 30 ppm (±9)

As = <19 ppm

As = <22 ppm

As = <19 ppm

As = <21 ppm

As = <36 ppm

As = 73 ppm (±18)

As = <22 ppm

As = <20 ppm

As = <19 ppm

As = <24 ppm

As = <13 ppm

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-16D for soil
descriptions.

Temporary pre-pack well screen installed from
16 to 18 feet bgs; grab groundwater sample
PAI-16S-190915 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous18

Hand-augered from 0 to 1½ feet bgs.

N/A

20.04

Drilling
Equipment

9/15/2016

9/15/20169/15/2016

33.79
USACE (Locks)

1270737.28
239113.61

WA State Plane,North
NAD83 (feet)

13.75

Note: Please see Figure 1-1 for explanation of symbols
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PAI-17-
14-15.8

CA
PAI-17-

15.8-16.1
CA

48

50

21

55

0

1.5 inch brick paved surface
Brown fine to medium sand with silt and

occasional gravel (medium dense, moist)
(fill)

Grades to orange
Gray silt with fine sand occasional gravel

(medium stiff, moist) (fill)
Brown silty fine to medium sand with

occasional gravel, glass-like fragments,
trace brick dust, trace ash, trace wood
(loose, moist) (fill)

Concrete
Black soot with silty fine to medium sand and

trace wood (medium dense, moist) (fill)
Black, tan and white vesicular agglomerate

(fine gravel-sized) (fill)
Gray silt with trace wood (medium stiff, moist)

(fill)
Dark gray silty fine sand with soot (loose,

moist) (fill)
Gray silty fine to medium sand with occasional

gravel and one piece of clear glass (loose,
moist) (fill)

Black soot with fine sand and fused
agglomerate (loose, moist) (fill)

Black with orange fused vesicular, glassy
agglomerate (medium sand- to fine
gravel-sized) with occasional gravel (loose,
moist) (fill)

Dark gray sandy silt (fill)
Multi-colored fused vesicular agglomerate:

medium sand- to fine gravel-sized
occasionally vitreous (loose, moist) (fill)

Gray sandy silt with trace organic matter (fill)
Orange with black fused agglomerate (medium

sand- to coarse gravel-sized) (loose, moist)
(fill)

Black fused agglomerate with occasional gravel
(fill)

Olive green agglomerate, silt and black soot
and NAPL (fill)

Gray silty fine to medium sand with soot (fill)
Gray silt with trace black decaying organic

matter (Qvr)
Dark gray silty fine to medium sand (loose, wet)

(Qvr)

BRICK

SP-SM

ML

SM

CC

SOOT

GP

ML

SM

SM

SOOT

SP

ML

SP

ML

SP

GP

GM/ML

SM

ML

SP-SM

NS

SS

NS

NS

NS

SS

NS

SS

NS

SS

MS

NS
NS

NAPL

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

17.3

3.7

1.8

8.1

3.4
2

2.4

1.2

68.2

67.3

44.6

490.1

63.9

XRF Readings "As = X ppm"

As = <28 ppm

As = <15 ppm

As = <25 ppm

As = <23 ppm

As = <30 ppm

As = <28 ppm

As = 84 ppm (±14)

As = <15 ppm

As = 427 ppm (±22)
As = 641 ppm (±35)

As = 934 ppm (±36)
As = 3,779 ppm (±106)

As = 39 ppm (±10); sheen popping, no color

As = 3,960 ppm (±144)
As = 2,512 ppm (±78)

As = <24 ppm

As = 1,599 ppm (±46)
Groundwater encountered at 13.3 feet during

drilling

As = 480 ppm (±27)

As = 2,049 ppm (±69)

Strong naphthalene-like odor
As = 6,678 ppm (±218)

Strong hydrocarbon-like odor
Jar test: LNAPL brown blebs; stains sides of jar

As = 710 ppm (±42)
As = 199 ppm (±13)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous35

Hand-augered from 0 to 1 foot bgs.

N/A

20.21

Drilling
Equipment

9/15/2016

9/15/20169/15/2016

33.96
USACE (Locks)

1270729.73
239167.06

WA State Plane,North
NAD83 (feet)

13.75

Note: Please see Figure 1-1 for explanation of symbols
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PAI-17-
26.5-29

CA

60

60

48

Dark gray sandy silt (soft, wet) (Qvr)
Dark gray fine gravel with sand (medium dense,

wet) (Qvr)
Dark gray fine to medium sand with silt and

occasional gravel to silty fine to medium
sand with occasional gravel (medium
dense, wet) (Qvr)

Gray sandy silt (soft, wet) (Qvr)
Dark gray to black silty fine to medium sand

with occasional gravel (medium dense, wet)
(Qvr)

Grades to gray

Gray sandy silt (very soft, wet) (Qvr)
Gray silty fine to medium sand (medium dense,

wet) (Qvr)

Gray silty fine to medium sand (dense, moist)
(Qva)

Gray silty fine sand with occasional gravel (very
dense, moist) (pre-Fraser till [Qpgt])

1-cm layer of gray sandy silt (very stiff, moist)

1-cm layer of gray sandy silt (very stiff, moist)

Temporary pre-pack well screen installed from
24 to 29 feet bgs; grab groundwater sample
PAI-17D-190615 collected.

ML

GP

SP-SM/
SM

ML

SM

ML

SM

SM

SM

SS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

12.2

6.6

17.8

17.8

4.8

8.8

1.1

12.2

6.6

4.2

1.4

3.6

1.4

7.0

3.3

As = 117 ppm (±21); blocky sheen with black
staining

As = 75 ppm (±10)

As = 59 ppm (±8)

As = 29 ppm (±8)

As = 32 ppm (±10)

As = 74 ppm (±8)

As = 17 ppm (±5)

As = 16 ppm (±5)

As = <19 ppm

As = <19 ppm

As = <15 ppm

As = 133 ppm (±37)

As = 59 ppm (±13)

As = 37 ppm (±10)

As = 42 ppm (±8)

As = 38 ppm (±5)

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-17D for soil
descriptions

Temporary pre-pack well screen installed from
14 to 16 feet bgs; grab groundwater sample
PAI-17S-190615 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous18

Hand-augered from 0 to 1 foot bgs.

N/A

20.36

Drilling
Equipment

9/15/2016

9/15/20169/15/2016

34.16
USACE (Locks)

1270729.71
239167.75

WA State Plane,North
NAD83 (feet)

13.80

Note: Please see Figure 1-1 for explanation of symbols
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48

54

36

10

1.5-inch brick paved surface
Brown fine to coarse sand (loose, moist) (fill)
Brown to light brown fine to coarse sand with

trace silt and gravel (loose, moist) (fill)
Grades to dark brown
Dark brown silty fine to coarse sand with gravel,

trace brick debris (loose, moist) (fill)
Fine gravel-sized angular briquette-like pieces
Trace very fine roots

Black sooty silty fine sand (loose, moist) (fill)
Brown fine to coarse sand with occasional

gravel and trace silt (loose, moist) (fill)

Dark gray fine to medium sand with trace silt,
occasional gravel and trace organic matter
(very fine roots) (loose, moist) (fill)

Brown to light brown fine sand with silt and
trace organic matter (very fine roots) (fill)

Grades to no roots
Grades with occasional gravel
Trace decaying wood
Grades to light brown
Dark gray fine to coarse sand with occasional

gravel, black vesicular fused lightweight and
heavier agglomerate, occasionally glassy
metallic (loose, moist) (fill)

Brown to dark brown fine to coarse sand with
silt (loose, moist) (fill)

Black silty fine to coarse sand with orange
fused non-vesicular agglomerate (loose,
moist) (fill)

Black soot with occasional gravel, trace
metallic fused agglomerate (medium stiff,
moist) (fill)

Grades with fine sand
Dark gray sandy silt (fill)
1-inch layer of dark gray with minor green
Dark gray to black NAPL coated sandy silt with

decaying wood debris and one piece of
plywood (fill)

Light and dark gray mottled silt with occasional
gravel (medium stiff, moist) (fill)

BRICK

SP

SP

SM

SM

SP

SP

SP-SM

SP

SP-SM

SM

SOOT

ML

ML

ML

NS

NS

NS

NS

NS

NS

NS

NS

NS
NS

NS

NAPL

SS

<1

<1

<1

<1

<1

<1

<1

<1

<1
<1

<1

250.1

74.1

XRF Readings "As = X ppm"

As = <38 ppm

As = 31 ppm (±9)

As = 64 ppm (±9)

As = 30 ppm (±9)

As = <25 ppm

As = 85 ppm (±16)

As = 13 ppm (±3)

As = <58 ppm

As = 79 ppm (±11)
As = 541 ppm (±27)

As = 941 ppm (±42)
As = 1,217 ppm (±32); sheen with brown and

black blebs
Strong naphthalene-like odor from 12.5 to 13.5

As = 410 ppm (±19)
Slight hydrocarbon-like odor

As = 393 ppm (±24)
As = 434 ppm (±47)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous15

Refusal at 15 feet below ground surface on concrete. Another boring (PAI-18B) attempted nearby, but
refusal was encountered at 5 feet on concrete.

N/A
Drilling
Equipment

9/16/20169/16/2016

33.89
USACE (Locks)

1270710.42
239141.61

WA State Plane,North
NAD83 (feet)

Not encountered

Note: Please see Figure 1-1 for explanation of symbols
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PAI-19-
11-12

CA

30

42

48

60

Gray fine to coarse sand with trace silt (loose,
moist) (fill)

Brown fine to coarse sand with occasional
gravel, trace silt and trace organic matter
(fine roots) (loose, moist) (fill)

Dark gray silty fine to coarse sand with
occasional gravel and brick fragments
(loose to medium dense, moist) (fill)

Grades with gravel, trace wood and fine roots

Gray silt (soft, moist) (fill)
Dark brown fine to coarse sand with silt and

occasional gravel (loose, wet) (fill)

Gray sandy silt with occasional gravel (medium
stiff, wet) (fill)

Dark gray silty fine to medium sand with
occasional gravel (medium dense, wet) (fill)

Black fine to medium sand with occasional
gravel, trace silt and trace ash (loose, wet)
(fill)

Gray fine to coarse sand with silt and gravel
(medium dense to dense, moist) (Qvr)

SP

SP

SM

ML

SP-SM

ML

SM

SP

SP-SM

NS

NS

SS

SS

SS

HS

SS

SS

MS

MS

HS

HS

NS

NS

NS

NS

NS

NS

NS

<1

25.6

67.8

14.8

21.8

163.8

51.0

64.8

131.6

89.5

155.6

54.8

8.9

14.8

9.0

8.1

24.7

34.6

XRF Readings "As = X ppm"

As = <35 ppm
Slight hydrocarbon-like odor from 2 to 7 feet

As = <42 ppm

As = <28 ppm

As = 870 ppm (±60)

As = 1,131 ppm (±54)
Moderate hydrocarbon-like odor from 7 to 9 feet

As = 1,177 ppm (±50); platy, organic sheen

As = 43 ppm (±7)
Slight hydrocarbon-like odor

As = 80 ppm (±17)
Groundwater encountered at 10.1 feet during

drilling
As = 428 ppm (±40)

Moderate hydrocarbon-like odor from 11 to 15
feet

As = 222 ppm (±12)

As = <32 ppm
As = 70 ppm (±13); popping, orange metallic

sheen

As = 54 ppm (±8)

As = 98 ppm (±10)

As = <27 ppm

As = 71 ppm (±16)

As = 28 ppm (±8)

As = <18 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous25

Hand-augered from 0 to 2 feet bgs.

N/A

14.28

Drilling
Equipment

9/13/2016

9/13/20169/13/2016

29.88
USACE (Locks)

1270684.79
239165.17

WA State Plane,North
NAD83 (feet)

15.60

Note: Please see Figure 1-1 for explanation of symbols
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PAI-19-
22.5-24.5

CA

PAI-19-
24.5-25

CA

60 Gray silt with trace sand (very soft, wet) (Qvr)

Gray fine to medium sand with silt and
occasional gravel (medium dense, moist)
(Qvr)

Gray silty fine sand with occasional gravel
(medium dense, moist) (Qvr)

Dark gray fine to medium sand with silt and
occasional gravel (medium dense, moist)
(Qvr)

Dark gray fine to medium sand with trace silt
and occasional gravel (medium dense,
moist) (Qvr)

Temporary pre-pack well screen installed from
22.5 to 25 feet bgs; grab groundwater
sample PAI-19D-190913 collected.

ML

SP-SM

SM

SP-SM

SP

NS

NS

NS

NS

NS

27.1

5.3

5.6

3.4

5.6

As = <17 ppm

As = 329 ppm (±22)

As = <13 ppm

As = <10 ppm

As = <23 ppm

Note: Please see Figure 1-1 for explanation of symbols
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Gas Works Park, Seattle, Washington
0186-846-01
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See adjacent boring PAI-19D for soil
descriptions

Temporary pre-pack well screen installed from
11 to 15 feet bgs; grab groundwater sample
PAI-19S-190913 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous15

Hand-augered from 0 to 2 feet bgs.

N/A

19.66

Drilling
Equipment

9/13/2016

9/13/20169/13/2016

29.76
USACE (Locks)

1270684.79
239166.09

WA State Plane,North
NAD83 (feet)

10.10

Note: Please see Figure 1-1 for explanation of symbols
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PAI-20-
13.5-15

CA

34

40

48

60

Gray fine to coarse sand with trace silt (loose,
moist) (fill)

2-inch plywood
Dark gray silty fine to coarse sand with

occasional gravel (medium dense, moist)
(fill)

Grades with trace roots

Light gray fine to coarse gravel with sand and
trace silt (medium dense, moist) (fill)

Dark gray silty fine to coarse sand with
occasional gravel (medium dense, moist)
(fill)

Gray fine to coarse sand with occasional gravel
and trace silt (medium dense, moist) (fill)

Dark gray silt with 4-inch and 6-inch long planar
wood fragments (medium stiff, wet) (fill)

Dark gray silty fine to coarse sand with gravel
(medium dense, wet) (fill)

Dark gray fine to medium sand with silt and
occasional gravel (medium dense to dense,
wet) (Qvr)

SP

WD

SM

GP

SM

SP

ML

SM

SP-SM

NS

NS

SS

NS

NS

NS

NS

NS

NS

NS

HS

NS

SS

NS

MS

NS

NS

NS

NS

NS

NS

7.0

8.4

2.0

40.1

388.8

65.0

25.2

818.5

98.8

735.6

92.6

189.8

202.2

77.4

142.3

90.2

50.4

XRF Readings "As = X ppm"

Sheen 1% coverage
Slight hydrocarbon-like odor

As = <30 ppm

As = <22 ppm

As = <24 ppm

As = <19 ppm

As = <16 ppm

As = 183 ppm (±16)
Jar test: dark brown NAPL covered 5% of water

surface
Moderate hydrocarbon-like odor

As = 54 ppm (±7)

As = <26 ppm
Slight hydrocarbon-like odor from 11 to 14 feet

As = 59 ppm (±10)

As = <33 ppm
Groundwater encountered at 13.4 feet during

drilling
As = <34 ppm
As = <23 ppm

Jar test: dark brown NAPL covered 10% of water
surface

Moderate hydrocarbon-like odor
As = <28 ppm

As = <32 ppm
Slight hydrocarbon-like odor from 16 to 20 feet

As = <15 ppm

As = <21 ppm

As = <39 ppm

As = 54 ppm (±8)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous25

Hand-augered from 0 to 2 feet bgs.

N/A

13.78

Drilling
Equipment

9/12/2016

9/12/20169/12/2016

29.88
USACE (Locks)

1270664.98
239141.46

WA State Plane,North
NAD83 (feet)

16.10

Note: Please see Figure 1-1 for explanation of symbols
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Puget Sound Energy GWPS
Gas Works Park, Seattle, Washington
0186-846-01

Project:
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Project Number:
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PAI-20-
20-25

CA

38 Dark gray fine to medium sand with silt and
occasional gravel (dense, wet) (Qva)

Dark gray fine to medium sand with silt and
occasional gravel (very dense, wet) (Qpgt)

Temporary PVC well screen installed from 20
to 25 feet bgs; grab groundwater sample
PAI-20D-190912 collected.

SP-SM

SP-SM

NS

NS

NS

NS

3.3

5.2

1.1

2.3

As = <25 ppm

As = 17 ppm (±4)

As = 38 ppm (±7)

As = <13 ppm

Note: Please see Figure 1-1 for explanation of symbols
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Log of Boring PAI-20D (continued)
Puget Sound Energy GWPS
Gas Works Park, Seattle, Washington
0186-846-01

Project:
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See adjacent boring PAI-20D for soil
descriptions

Temporary pre-pack well screen installed from
10 to 15 feet bgs; grab groundwater sample
PAI-20S-190913 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous15

Hand-augered from 0 to 2 feet bgs.

N/A

16.72

Drilling
Equipment

9/13/2016

9/13/20169/13/2016

30.12
USACE (Locks)

1270666.21
239142.27

WA State Plane,North
NAD83 (feet)

13.40

Note: Please see Figure 1-1 for explanation of symbols
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Puget Sound Energy GWPS
Gas Works Park, Seattle, Washington
0186-846-01
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See adjacent boring PAI-20D for soil
descriptions

Temporary PVC well screen installed from 13
to 15 feet bgs; grab groundwater sample
PAI-20S-190912 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous15

Hand-augered from 0 to 2 feet bgs.

N/A

16.32

Drilling
Equipment

9/12/2016

9/12/20169/12/2016

29.92
USACE (Locks)

1270665.11
239142.29

WA State Plane,North
NAD83 (feet)

13.60

Note: Please see Figure 1-1 for explanation of symbols
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Puget Sound Energy GWPS
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure 1-15
Sheet 1 of 1
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46

60

28

36

1.5-inch brick paved surface
Brown fine to coarse sand with trace silt (loose,

moist) (fill)
Light brown fine to coarse gravel with sand and

trace silt (medium dense, moist) (fill)

Light brown fine to coarse sand with occasional
gravel (loose, moist) (fill)

Gray-brown silty fine to coarse sand with
gravel, trace organic matter (fine roots) and
brick fragments; agglomerate grades out at
6.4 feet (medium dense, moist) (fill)

Trace black glassy material
Gray to black silty fine sand with trace

decomposing wood (loose, moist) (fill)
Light gray fine gravel with sand (loose, moist)

(fill)
Black silty sooty fine to medium sand to sandy

soot, occasional metallic agglomerate,
occasionally vesicular and glassy (loose,
moist) (fill)

Grades with trace wood at 10 feet
Dark gray soot, grades orange at 10.25 feet
White mortar-like material at 10.5 feet
Stratified red brick and black soot at 10.75 feet
Grades with black agglomerate at 11.2 feet
White mortar-like material at 11.5 feet
Orange and white fused agglomerate: medium

sand- to coarse gravel-sized (loose, moist)
(fill)

Brown and gray fine to coarse gravel with sand
and trace silt (loose, moist) (fill)

Grades with trace brick dust
Dark gray silt with occasional gravel (moist)

(fill)
Gray fine to coarse gravel with sand (loose,

moist) (fill)

BRICK

SP

GP

SP

SM

SM

GP

SM

SP

GP

ML

GP

NS

NS

NS

NS

NS

NS

NS

NS
NS
NS
SS
NS

NS

NS

NS

MS
MS

SS
NS

<1

<1

<1

<1

<1

<1

8.9

<1
1.8
<1

17.4
4.5

5.6

5.5

41.6

483.6
48.1

18.6

XRF Readings "As = X ppm"
As = <23 ppm

As = <26 ppm

As = 17 ppm (±6)

As = <29 ppm
As = 144 ppm (±14)

As = 161 ppm (±13)

As = 39 ppm (±11)

As = 75 ppm (±22)

As = 37 ppm (±7)
As = 270 ppm (±21)

Strong naphthalene-like odor
As = <20 ppm

As = 210 ppm (±17)
As = <24 ppm

As = 23 ppm (±7)

As = 168 ppm (±18)
As = 502 ppm (±31); metallic sheen that

dissipates
As = 270 ppm (±20)

As = 116 ppm (±13)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous16

Refusal at 16 feet below ground surface on concrete.

N/A
Drilling
Equipment

9/16/20169/16/2016

34.17
USACE (Locks)

1270699.24
239116.44

WA State Plane,North
NAD83 (feet)

Not encountered

Note: Please see Figure 1-1 for explanation of symbols
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Puget Sound Energy GWPS
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:
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PAI-21B-
15.8-16.5

CA

60

60

60

60

1.5-inch brick paved surface
Light brown fine sand with gravel and cobbles

up to 3 inches (loose, moist) (fill)

Brown sand with gravel and cobbles up to 4
inches (loose, moist) (fill)

Brown fine to medium sand with gravel and
cobbles up to 5 inches (loose, wet) (fill)

Light brown fine to medium sand with gravel
(loose, moist) (fill)

Gray to black sand with silt, gravel, wood
material and asphaltic debris (fill)

Ash with brick fragments (loose, moist) (fill)
Black-brown fine sand with gravel, cobbles up

to 4 inches and wood debris (fill)

Black ash and soot (fill)

Gray fine sand with gravel (loose, moist) (fill)
Black fibrous wood 3-inches long with silt and

gravel (fill)
Light gray fine sand with gravel and ash -

concrete (loose, moist) (fill)

Brown fine to medium sand with gravel (loose,
wet) (fill)

Gray fine to medium sand with silt, gravel and
cobbles up to 4 inches (loose, moist) (Qvr)

BRICK

SP

SP

SP

SP

SP-SM

ASH

SP

SOOT

SP

WD

CC

SP

SP-SM

NS

NS

NS

NS

NS

SS

NS

NS

NS

NS

NS

HS

SS

NS

NS

<1

<1

<1

<1

<1

10.0

123.9

235.6

210.1

268.4

201.3

245.2

104.6

135.5

110.3

XRF Readings "As = X ppm"

As = <38 ppm

As = <45 ppm

As = <43 ppm

As = <17 ppm

As = <28 ppm

As = 317 ppm (±23); slight blocky sheen, burnt
odor

As = <94 ppm

As = <114 ppm

Groundwater encountered at 14 feet during
drilling

As = 620 ppm (±30)

As = <46 ppm

As = <73 ppm; heavy sheen/rainbow; shake test
10% orange blebs

As = <20 ppm; slightly blocky sheen

As = <73 ppm

As = <21 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

MWB

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Sonic DB320

Cascade Drilling Drilling
Method Continuous30

Hand-augered from 0 to 2 feet bgs.

N/A

20.83

Drilling
Equipment

10/17/2016

10/17/201610/17/2016

34.26
USACE (Locks)

1270700.07
239117.73

WA State Plane,North
NAD83 (feet)

13.43

Note: Please see Figure 1-1 for explanation of symbols
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Puget Sound Energy GWPS
Gas Works Park, Seattle, Washington
0186-846-01
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PAI-21B-
23-28

CA

60

60

Gray silty sand with gravel (very dense, moist)
(Qpgt)

Temporary pre-pack well screen installed from
23 to 28 feet bgs; grab groundwater sample
PAI-21BD-161017 collected.

SM

NS

MS

NS

NS

MS

NS

23.4

17.3

7.0

20.1

41.5

7

3.7

As = <49 ppm

As = <65 ppm

As = <29 ppm

As = <29 ppm

As = <24 ppm

As = <24 ppm; sheen with gray, blocky edges

As = 23 ppm (±7); shake test 10% dark
brown-black blebs

As = <24 ppm

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-21BD for soil
descriptions.

Temporary PVC well screen installed from 14
to 16.5 feet bgs; grab groundwater sample
PAI-21BS-161017 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

MWB

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Sonic DB320

Cascade Drilling Drilling
Method Continuous16.5

Hand-augered from 0 to 2 feet bgs.

N/A

18.29

Drilling
Equipment

10/17/2016

10/17/201610/17/2016

34.24
USACE (Locks)

1270699.26
239116.46

WA State Plane,North
NAD83 (feet)

15.95

Note: Please see Figure 1-1 for explanation of symbols
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PAI-22-
12-13

CA

8

54

8

60

60

2 inches asphalt concrete
Brown fine to coarse gravel with silt and sand

(medium dense, moist) (fill)

Black sooty sandy silt with trace brick dust
(medium stiff, moist) (fill)

Grades with trace sand
Gray and tan silty fine to coarse sand with

occasional gravel (medium dense, moist)
(fill)

Tan silt (stiff, moist) (fill)
Tan fine to medium sand with silt and

occasional gravel (medium dense, moist)
(fill)

Black fine to medium sand with thin layer of
brick debris on top (loose, moist) (fill)

Gray fine to medium sand with silt (medium
dense, moist) (fill)

Grades brown mottling
Grades gray with light green
Gray-brown silty fine to medium sand with

occasional gravel (medium dense, moist)
(fill)

Gray with brown and orange mottling sandy silt
with occasional gravel (medium stiff to stiff,
moist to wet) (fill)

Gray with brown and orange mottling silty
gravel (medium dense, moist) (fill)

Gray medium to coarse sand with gravel and
trace silt (medium dense, moist) (fill)

Dark brown and gray with orange mottling silt
with trace sand (medium stiff, moist) (fill)

Gray with dark brown and light green silty fine
to medium sand (medium dense, moist)
(fill)

Dark gray to black silty sooty fine to medium
sand (medium dense, moist) (fill)

Gray to brown fine to coarse gravel with silt and
sand, 1 inch piece of brick (medium dense,
wet) (fill)

Grades gray with light green
Gray sandy silt (medium stiff, wet) (Qvr)
Gray silt (medium stiff, wet) (Qvr)
Black stained fine to medium sand with silt and

occasional gravel (medium dense, wet)
(Qvr)

Grades to gray at 14.5 feet
Grades with gravel at 15 feet

AC

GP-GM

ML

SM

ML

SP-SM

SP

SP-SM

SM

ML

GM

SP

ML

SM

SM

GP-GM

ML

ML

SP-SM

NS

NS

NS

NS

NS
NS

NS

NS

NS
NS
NS
NS

SS

NS

NS

NS

NS

NS

NS
NS
NS
NS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1
<1

<1

<1

<1
<1
<1
<1

<1

<1

<1

<1

<1

<1

<1
<1
<1
<1

<1

<1

<1

<1

<1

XRF Readings "As = X ppm"
As = <24 ppm

As = <30 ppm

As = <18 ppm

As = 81 ppm (±15)

As = <28 ppm
As = <14 ppm

As = <18 ppm
As = 307 ppm (±18); fine yellow powder on

surface during sheen test
As = 986 ppm (±47)

As = 1,272 ppm (±39)
As = 618 ppm (±18)

As = 852 ppm (±27); gray, blocky sheen

As = 518 ppm (±17)

As = 309 ppm (±16)

As = 381 ppm (±24)

As = 741 ppm (±47)
Groundwater encountered at 12 feet during

drilling
As = 226 ppm (±11)
As = 758 ppm (±32)
As = 206 ppm (±13)
As = 62 ppm (±6)

As = 477 ppm (±38)
Slight burnt plastic odor

As = 172 ppm (±11)

As = 131 ppm (±13)

As = 116 ppm (±15)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous29

Hand-augered from 0 to 2 feet bgs.

N/A

21.19

Drilling
Equipment

9/16/2016

9/16/20169/16/2016

32.64
USACE (Locks)

1270675.04
239085.68

WA State Plane,North
NAD83 (feet)

11.45

Note: Please see Figure 1-1 for explanation of symbols
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0186-846-01
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PAI-22-
23-25

CA

48

48

Grades to dark gray at 17.4 feet
Grades to gray at 18.4 feet
Grades to dark gray at 19 feet
Gray silt with sand and occasional gravel (very

stiff to hard, moist) (Qvr)

Dark gray to black fine to medium sand with silt
(loose, wet) (Qvr)

Grades to medium dense
Gray silt with fine sand and occasional gravel

(hard, moist) (Qvr)

Gray silty fine sand with gravel (dense, wet)
(Qvr)

Grades to dark gray, moist
Dark gray silt with fine sand and occasional

gravel (hard, moist) (Qpgd)

Temporary pre-pack well screen installed from
23 to 25 feet bgs; grab groundwater sample
PAI-22D-190916 collected.

ML

SP-SM

ML

SM

ML

NS

NS

NS

NS

NS

NS

NS

NS

NS

3.9

13.4

1.4

16.3

7.6

1.1

6.8

As = 121 ppm (±11)

As = 123 ppm (±12)

As = 162 ppm (±16)

As = 23 ppm (±6)

As = 162 ppm (±11)

As = 29 ppm (±5)

As = 17 ppm (±4)

As = 70 ppm (±9)

As = 55 ppm (±15)

As = 52 ppm (±9)

As = 30 ppm (±5)

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-22D for soil
descriptions

Temporary pre-pack well screen installed from
12 to 13 feet bgs; grab groundwater sample
PAI-22S-190916 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous15

Hand-augered from 0 to 2 feet bgs.

N/A

21.24

Drilling
Equipment

9/16/2016

9/16/20169/16/2016

32.54
USACE (Locks)

1270674.18
239084.59

WA State Plane,North
NAD83 (feet)

11.30

Note: Please see Figure 1-1 for explanation of symbols
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Puget Sound Energy GWPS
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure 1-20
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PAI-23-
8-8.7
CA

PAI-23-
9.2-9.8

CA

25

48

8

48

48

Brown fine to medium sand with trace organic
matter (loose, moist) (fill)

Dark brown fine to medium sand with silt,
occasional gravel and trace wood (loose,
moist to wet) (fill)

Dark brown silty fine to medium sand with
occasional gravel and trace wood (loose,
moist to wet) (fill)

Grades to gray with gravel, without wood
Gray fine to medium sand with silt and

occasional gravel (loose, wet) (fill)

Dark brown silt with sand (medium stiff, moist)
(fill)

Gray fine to medium sand with silt (loose, wet)
(fill)

Gray silt (stiff, moist) (Qvr)
Grades to medium stiff with trace organic

matter
Brown fine to coarse gravel with sand and silt

(medium dense, wet) (Qvr)
Gray-brown fine to medium sand with silt and

occasional gravel (medium dense, moist to
wet) (Qvr)

Grades to gray

Grades to dark gray

Dark gray silty fine to medium sand with
occasional gravel (medium dense, wet)
(Qvr)

Dark gray sandy silt with occasional gravel
(soft, wet) (Qvr)

Dark gray fine to coarse gravel with silt and
sand (medium dense, wet) (Qvr)

Dark gray fine to medium sand with silt
(medium dense, wet) (Qvr)

SP

SP-SM

SM

SP-SM

ML

SP-SM

ML

GP-GM

SP-SM

SM

ML

GP-GM

SP-SM

NS

NS

NS

NS

NS

NS

NS

SS

HS

NS

NAPL

MS

SS

NS

NS

SS

SS

SS

NS

NS

<1

<1

<1

<1

1.9

34.8

40.1

65

7

<1

104.8

4.4

76.2

<1

11.8

24.3

<1

<1

XRF Readings "As = X ppm"

As = <28 ppm

As = <26 ppm

As = <24 ppm

As = 24 ppm (±7)

As = <31 ppm
Groundwater encountered at 8.4 feet during

drilling
Sheen is blocky

As = 194 ppm (±14); sheen has color
As = 84 ppm (±11)

As = 40 ppm (±8)

As = <28 ppm
Jar test: NAPL at surface is almost 1 mm thick,

covers surface
As = 53 ppm (±11)

As = <19 ppm

As = 23 ppm (±6)

As = 60 ppm (±11)

As = 104 ppm (±10)

As = 114 ppm (±13)

As = 132 ppm (±8)

As = 58 ppm (±8)

As = 181 ppm (±13)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous29

Hand-augered from 0 to 2 feet bgs.

N/A

19.69

Drilling
Equipment

9/26/2016

9/26/20169/26/2016

30.17
USACE (Locks)

1270640.71
239142.16

WA State Plane,North
NAD83 (feet)

10.48

Note: Please see Figure 1-1 for explanation of symbols
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PAI-23-
26-28

CA

60

48

Gray sandy silt with gravel (very stiff, moist)
(Qvr)

Gray fine to medium sand with silt and
occasional gravel (dense, moist) (Qvr)

Grades to wet

Grades to moist to wet
Gray silty fine to medium sand with occasional

gravel (dense, wet) (Qvr)

Gray fine to medium sand with silt and
occasional gravel (medium dense, wet)
(Qvr)

Gray fine to medium sand with silt and
occasional gravel (dense, wet) (Qva)

Gray sandy silt with occasional gravel (hard,
moist) (Qpgd)

Temporary pre-pack well screen installed from
25.8 to 27.8 feet bgs; grab groundwater
samples PAI-23D-160926 and D-160926
collected.

ML

SP-SM

SM

SP-SM

SP-SM

ML

NS

NS

NS

NS

NS

NS

NS

30.4

6.1

4.7

<1

<1

4.7

<1

<1

As = 85 ppm (±9)

As = <22 ppm

As = 109 ppm (±11)

As = <18 ppm

As = <18 ppm

As = 102 ppm (±10)

As = 92 ppm (±11)

As = 161 ppm (±14)

As = <28 ppm

As = <17 ppm

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-23D for soil
descriptions

Temporary pre-pack well screen installed from
8.5 to 9.5 feet bgs; grab groundwater
sample PAI-23S-160926 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous11

Hand-augered from 0 to 2 feet bgs.

N/A

21.88

Drilling
Equipment

9/26/2016

9/26/20169/26/2016

30.25
USACE (Locks)

1270640.84
239143.07

WA State Plane,North
NAD83 (feet)

8.37

Note: Please see Figure 1-1 for explanation of symbols
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PAI-24-
10-11

CA

30

42

12

40

42

Brown fine to medium sand with trace silt
(loose, moist) (fill)

Brown sandy silt with gravel (medium stiff,
moist) (fill)

Light gray degraded concrete (medium dense,
moist) (fill)

Brown with orange mottling sandy silt (medium
stiff, moist) (fill)

Brown fine to medium sand with silt and
occasional gravel (loose, moist) (fill)

Dark gray to black (with orange mottling in
upper 2 inches) sooty silt with trace sand
and occasional gravel (medium stiff, moist)
(fill)

Decaying, wood (medium dense)
Light gray degraded concrete (medium dense,

moist) (fill)
Dark gray silt with trace sand and occasional

gravel (medium stiff, moist) (fill)
Grades with sand

Brown fine to coarse sand with occasional
gravel and trace silt (medium dense, moist)
(fill)

Gray silt with sand and occasional gravel (stiff,
moist) (Qvr)

Dark gray to black fine to medium sand with silt
and occasional gravel (medium dense,
moist to wet) (Qvr)

Dark gray to black fine to medium sand with
trace silt (medium dense, wet) (Qvr)

Grades with occasional gravel

SP

ML

CC

ML

SP-SM

ML

WD

CC

ML

SP

ML

SP-SM

SP

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

2.9

<1

<1

<1

<1

<1

<1

XRF Readings "As = X ppm"
 No recovery from 0 to 2 feet

As = 42 ppm (±11)

As = 35 ppm (±9)

As = 4,086 ppm (±108)

As  = 64 ppm (±8)

As = 370 ppm (±18)

As = 2,527 ppm (±78)

As = 440 ppm (±15)

As = 34 ppm (±10)

As = 370 ppm (±19)

Groundwater encountered at 9.8 feet during
drilling

As = 51 ppm (±8)
As = 72 ppm (±8)

As = 46 ppm (±10)

As = <26 ppm

As = 27 ppm (±8)

As = <22 ppm

As = <19 ppm

As = 34 ppm (±10)

As = <30 ppm

As = <28 ppm

As = <18 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous24

Hand-augered from 0 to 2 feet bgs.

N/A

19.29

Drilling
Equipment

9/26/2016

9/26/20169/26/2016

30.53
USACE (Locks)

1270637.07
239107.26

WA State Plane,North
NAD83 (feet)

11.24

Note: Please see Figure 1-1 for explanation of symbols
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PAI-24-
21.3-22.3

CA

48
Gray fine to medium sand with trace silt

(dense, wet) (Qva)
Grades to dark gray
Gray sandy silt with occasional gravel (dense,

moist) (Qva)
Gray silty fine to medium sand (Qva)
Gray silt with trace sand and occasional gravel

(hard, moist) (Qpgd)

Temporary pre-pack well screen installed from
21.5 to 22.5 feet bgs; grab groundwater
sample PAI-24D-160926 collected.

SP

ML

SM

ML

NAPL
NS

NS

NS

NS

266.8
<1

<1

<1

<1

<1

As = 24 ppm (±7)
Jar test: thin brown NAPL at top covers 80%

As = 43 ppm (±14)
As = <18 ppm
As = <25 ppm

As = <16 ppm

As = <21 ppm

As = < 16 ppm

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-24D for soil
descriptions

Temporary pre-pack well screen installed from
9.8 to 10.8 feet bgs; grab groundwater
sample PAI-24S-160926 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous11

Hand-augered from 0 to 2 feet bgs.

N/A

20.86

Drilling
Equipment

9/26/2016

9/26/20169/26/2016

30.66
USACE (Locks)

1270636.94
239108.25

WA State Plane,North
NAD83 (feet)

9.80

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-11 for soil descriptions

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous29

Hand-augered from 0 to 2 feet bgs.

N/A

13.54

Drilling
Equipment

9/27/2016

9/27/20169/27/2016

28.23
USACE (Locks)

1270804.73
239185.15

WA State Plane,North
NAD83 (feet)

14.69

Note: Please see Figure 1-1 for explanation of symbols
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Temporary pre-pack well screen installed from
27.13 to 28.63 feet; grab groundwater
sample PAI-25D-190927 collected.

Note: Please see Figure 1-1 for explanation of symbols
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PAI-26-
11.6-12.3

CA

32

30

46

49

3½-inches asphalt concrete
Brown fine to coarse sand with silt, gravel and

trace organic matter (loose, moist) (fill)
Gray silty fine to coarse sand with gravel and

occasional cobbles (medium dense, moist)
(fill)

Geogrid at 1.5 feet
Gray sandy silt with gravel and trace wood

(medium stiff, moist) (fill)
Grades to gray and brown
Gray fine to medium sand with trace silt (loose,

moist) (fill)
Gray silt (medium stiff, moist) (fill)
Brown silt with organic matter (decaying wood)

(soft, moist) (fill)
Gray silty fine sand with gravel (loose, moist)

(fill)
Dark gray sandy silt (fill)
Black with occasional light gray and orange

fused agglomerate (fine sand- to coarse
gravel-sized) (fill)

Grades to vesicular fused agglomerate and
coarser

With fine to medium sand
Dark gray silty fine to coarse sand to sandy silt

(loose/soft, moist) (fill)
Black fused agglomerate (loose, wet) (fill)

Dark gray fine gravel with trace silt and sand
(loose, wet) (fill)

Grades to olive
Brown organic matter (decaying wood) (fill)
Gray fine to medium sand with trace silt and

organic matter (loose, wet) (Qvr)
Grades coarser
Gray fine to medium sand with silt, occasional

gravel and trace organic matter (medium
dense, wet) (Qvr)

Grades to dark gray without organic matter

Gray and black fine to coarse sand with trace
silt and occasional gravel (dense, wet) (Qvr)

Dark gray fine to medium sand with silt and
occasional gravel (dense, wet) (Qvr)

1-cm layer dark gray sandy silt with occasional
gravel (medium stiff, moist) (Qvr)

Gray fine to coarse sand with occasional gravel
(medium dense, wet) (Qvr)

Dark gray fine to medium sand with silt and
occasional gravel (dense, wet) (Qva)

AC

SP-SM

SM

ML

SP

ML

ML

SM

ML

GP

SM/ML

GP

GP

WD

SP

SP-SM

SP

SP-SM

SP

SP-SM

NS

NS

NS

NS
NS
NS

NS

NS
SS

NS

SS
MS

NS

NS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1
<1
<1

<1

<1
<1

<1

<1
41.7

13.9

4.4
<1

<1

<1

<1

<1

<1

<1

XRF Readings "As = X ppm"
 No recovery from 0 to 2 feet

As = <21 ppm

As = <20 ppm

As = <26 ppm

As = 31 ppm (±10)

As = 38 ppm (±12)

As = 322 ppm (±20)
As = 36 ppm (±7); blocky sheen

As = 16 ppm (±4)

As = 43 ppm (±8)

As = <25 ppm
As = 382 ppm (±22)

Groundwater encountered at 11.3 feet during
drilling

As = 295 ppm (±12)
As = 349 ppm (±24)
As = 883 ppm (±21)

As = 203 ppm (±11)
As = 252 ppm (±14)
As = 147 ppm (±9)

As = <22 ppm

As = 24 ppm (±7)

As = <28 ppm

As = <16 ppm

As = <23 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous29

Hand-augered from 0 to 1½ feet bgs.

N/A

20.25

Drilling
Equipment

9/27/2016

9/27/20169/27/2016

31.57
USACE (Locks)

1270722.02
239071.36

WA State Plane,North
NAD83 (feet)

11.32

Note: Please see Figure 1-1 for explanation of symbols
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PAI-26-
20.25-25.25

CA

60

48

Gray fine to medium sand with trace silt and
occasional gravel (dense, wet) (Qva)

Gray fine to medium sand with silt and
occasional gravel (dense, wet) (Qva)

Gray to dark gray silt with trace sand (hard,
wet) (Qpgd)

Grades with sand, moist
Grades with trace sand and occasional gravel
Grades with sand
Grades with trace sand
Grades to dark gray

Temporary pre-pack well screen installed from
20.25 to 25.25 feet bgs; grab groundwater
sample PAI-26D-190928 collected.

SP

SP-SM

ML

NS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

As = <24 ppm

As = 23 ppm (±7)

As = <20 ppm

As = <19 ppm

As = <21 ppm

As = <19 ppm

As = <26 ppm

As = <24 ppm

As = <23 ppm

As = 21 ppm (±6)

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-26D for soil
descriptions

Temporary pre-pack well screen installed from
11.4 to 12.4 feet bgs; grab groundwater
samples PAI-26S-190928 and duplicate
PAI-26D-160928 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous12.5

Hand-augered from 0 to 1½ feet bgs.

N/A

20.13

Drilling
Equipment

9/27/2016

9/27/20169/27/2016

31.55
USACE (Locks)

1270721.42
239071.53

WA State Plane,North
NAD83 (feet)

11.42

Note: Please see Figure 1-1 for explanation of symbols
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PAI-27-
10-12.5

CA

47

40

36

Brown fine to coarse sand with silt, occasional
gravel and trace organic matter (roots)
(loose, moist) (fill)

Brown medium sand (loose, moist) (fill)

Grades with trace silt
Gray silty fine sand with occasional gravel

(medium dense, moist) (fill)

Gray silty fine to coarse gravel with sand
(medium dense, moist) (fill)

Black sooty silty fused agglomerate (fine to
coarse sand-sized) (loose, moist) (fill)

Two very smooth glassy pieces
Black fused vesicular agglomerate (fine to

coarse gravel-sized with sand-sized) with
brick debris (loose, wet) (fill)

Grades without brick debris

1-inch layer tan fused agglomerate

With occasional light colored platy fused
agglomerate

Gray silty fine to medium sand with occasional
gravel (medium dense, wet) (Qvr)

Gray fine to medium sand with silt and
occasional gravel (medium dense, wet)
(Qvr)

Alternates gray and dark gray

SP-SM

SP

SM

GM

SM

GP

SM

SP-SM

NS

NS

NS

NS

NS

NS

NS

NS

HS

MS

NS

MS

SS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

78.2

326.1

90

40.1

24.2

1

<1

<1

<1

<1

<1

XRF Readings "As = X ppm"

As = <21 ppm

As = 59 ppm (±15)

As = <21 ppm
Groundwater encountered at 6.2 feet during

drilling
As = <22 ppm

Jar test: fine sand-sized blebs covering ~20% of
surface; trace blebs suspended in water column

As = 26 ppm (±5)

As = 92 ppm (±11)

As = 130 ppm (±10)

As = 268 ppm (±20)

As = 245 ppm (±11)

As = 51 ppm (±7)

As = 38 ppm (±5)

As = 87 ppm (±6)

As = 16 ppm (±4)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous30

Hand-augered from 0 to 5 feet bgs.

N/A

17.68

Drilling
Equipment

9/28/2016

9/28/20169/28/2016

25.84
USACE (Locks)

1270773.32
239024.91

WA State Plane,North
NAD83 (feet)

8.16

Note: Please see Figure 1-1 for explanation of symbols
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PAI-27-
25.5-26.5

CA

24

52

Gray silty fine to medium sand with occasional
gravel (medium dense, wet) (Qvr)

Gray fine to medium sand with trace silt and
gravel (medium dense, wet) (Qvr)

Gray silty fine to medium sand with occasional
gravel (medium dense, wet) (Qvr)

Gray silty fine to coarse gravel with sand
(dense, wet) (Qvr)

Gray silt with sand (stiff, moist) (Qvr)
Dark gray silty fine sand (medium dense, wet)

(Qvr)
Dark gray fine to medium sand with silt and

occasional gravel (dense, wet) (Qvr)

Gray silty fine to medium sand with occasional
gravel (dense, wet) (Qvr)

Gray silty fine to coarse gravel with sand
(dense, wet) (Qvr)

Dark gray silty fine sand with occasional gravel
(dense, wet) (Qvr)

Gray silt with trace sand and occasional gravel
(hard, moist) (Qpgt)

Dark gray to black silty fine to medium sand
with occasional gravel (dense, wet) (Qpgt)

Grades finer
Temporary pre-pack well screen installed from

25.3 to 26.3 feet bgs; grab groundwater
sample PAI-27D-160928 collected.

SM

SP

SM

GM

ML

SM

SP-SM

SM

GM

SM

ML

SM

NS

NS
NS

NS

NS

NS

NS

<1

<1
<1

<1

<1

<1

<1

As = 15 ppm (±4)

As = 27 ppm (±6)
As = 22 ppm (±5)

As = 31 ppm (±7)

As = 26 ppm (±5)

As = <19 ppm

As = <14 ppm

As = <12 ppm

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-27D for soil
descriptions

Temporary pre-pack well screen installed from
9.5 to 12.5 feet bgs; grab groundwater
sample PAI-27S-160928 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous12.5

Hand-augered from 0 to 5 feet bgs.

N/A

20.29

Drilling
Equipment

9/28/2016

9/28/20169/28/2016

25.91
USACE (Locks)

1270773.62
239026.05

WA State Plane,North
NAD83 (feet)

5.62

Note: Please see Figure 1-1 for explanation of symbols
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PAI-28-
10-11

CA

28

12

30

Brown fine to coarse sand with trace silt (loose,
moist) (fill)

Brown silty fine to coarse sand with occasional
gravel (medium dense, moist) (fill)

Grades with gravel

Grades with wood, becomes loose and wet
Gray-brown silt with trace sand and trace wood

(soft, moist) (fill)
Black silty fine to coarse gravel with sand and

black fused vesicular agglomerate (fine
gravel-sized) (loose, wet) (fill)

Gray silty fine to medium sand (medium dense,
wet) (fill)

½-inch black layer
Olive layer
Gray silt with gravel and sand to silty gravel

(medium stiff/medium dense, wet) (fill)
Gray silt with gravel and sand (medium stiff,

wet) (Qvr)
Dark gray silty fine to medium sand with

occasional gravel (loose, wet) (Qvr)
Gray silty fine to coarse gravel with sand

(medium dense, wet) (Qvr)
Grades to dense
Gray silty fine sand (dense, wet) (Qvr)
Gray sandy silt with occasional gravel (hard,

moist) (Qvr)
Temporary pre-pack well screen installed from

6 to 11 feet bgs; grab groundwater sample
PAI-28S-160929 collected.

SP

SM

ML

GM

SM

ML/GM

ML

SM

GM

SM

ML

NS

NS

NS

NS

NS

NS

HS

SS

MS

MS

NAPL

NS

NS

NS

137.6

42.8

5.5

4.9

<1

<1

16.1

5.8

1.1

19.5

60.7

1.8

XRF Readings "As = X ppm"

Groundwater encountered at 4.5 feet during
drilling

As = 113 ppm (±18)

As = 3,926 ppm (±102)

As = 402 ppm (±32); sheen has brief popping
and color; both dissipate in 10 seconds or less

As = 819 ppm (±52)

As = <79 ppm

Liner damaged, likely due to dense gravel

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous13.5

Hand-augered from 0 to 2 feet bgs.

N/A

22.29

Drilling
Equipment

9/29/2016

9/29/20169/29/2016

30.3
USACE (Locks)

1270660.37
239171.22

WA State Plane,North
NAD83 (feet)

8.01

Note: Please see Figure 1-1 for explanation of symbols
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PAI-29-
7.9-8.4

CA

18

50

40

Brown fine to medium sand with silt and trace
organic matter (fine roots) (loose, moist)
(fill)

Brown fine to coarse sand with trace silt (loose,
moist) (fill)

Liner encountered at 1.6 feet

Gray silty fine to coarse sand (medium dense,
moist) (fill)

Gray sandy silt with gravel and organic matter
(medium stiff, moist) (fill)

Gray silty fine to coarse sand with gravel
(medium dense, moist) (fill)

Black soot with trace silt, sand and organic
matter (medium stiff, moist) (fill)

Brick fragment encountered at 6.4 feet
Gray sandy silt with gravel (stiff, moist) (fill)
Gray silty fine sand with occasional gravel

(dense, moist) (fill)
Trace brick dust at 7.2 feet
Brown silty fine sand with occasional gravel and

trace organic matter (medium dense, moist)
(fill)

Gray silt with sand, organic matter at top,
darker laminae likely decaying organic
matter (hard, moist) (Qpgd)

Gray with orange mottling sandy silt with
occasional gravel (hard, moist) (Qpgd)

Grades to no mottling
Gray with orange mottling silty fine sand (Qpgd)
Grades to no mottling
Gray sandy silt with occasional gravel (hard,

moist) (Qpgd)

SP-SM

SP

SM

ML

SM

SOOT

ML

SM

SM

ML

ML

SM

ML

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

XRF Readings "As = X ppm"

As = 40 ppm (±8)

As = 78 ppm (±10)

As = <32 ppm

As = 169 ppm (±12)

As = <20 ppm

As = <21 ppm

As = <15 ppm

As = <16 ppm

As = <23 ppm

As = <26 ppm

As = <17 ppm

As = <23 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous13.4

Hand-augered from 0 to 3½ feet bgs.

N/A
Drilling
Equipment

9/29/20169/29/2016

33.64
USACE (Locks)

1270655.38
239052.22

WA State Plane,North
NAD83 (feet)

Not encountered

Note: Please see Figure 1-1 for explanation of symbols
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PAI-30-
8-9
CA

43

30

52

48

Brown silty fine to coarse sand with gravel
(medium dense, moist) (fill)

Brown organic matter (decaying small wood
pieces) (fill)

Black silty sooty fine to coarse sand with trace
fused agglomerate (medium dense) (fill)

Black silty fused agglomerate (fine to coarse
sand-sized) with sand, soot and occasional
gravel (loose, wet) (fill)

Grades to very loose

With gravel
Gray-black silt with trace organic matter

(medium stiff, moist) (fill)
One piece of wood encountered
Gray silt with occasional gravel (medium stiff,

moist) (fill)
Grades to brown with trace organic matter
Grades to dark brown
Gray silt with occasional gravel (stiff, moist)

(Qvr)
Orange and brown mottling
Gray silty fine sand with occasional gravel

(dense, moist) (Qvr)
Grades to dark gray

Gray silt (medium stiff, moist) (Qvr)

Grades sandy and soft, wet

Gray silty fine to medium sand (very loose, wet)
(Qvr)

Grades to loose
Grades to medium dense
Gray silty fine to medium sand (dense, wet)

(Qva)
Grades with gravel and very dense
Grades to gray with light purple to mauve color
Temporary pre-pack well screen installed from

SM

WD

SM

SM

ML

ML

ML

SM

ML

SM

SM

NS

NS

NS

NS

NS

NS

NS

SS

SS

SS

SS

SS

MS

SS

SS

NAPL

<1

<1

<1

<1

1.6

4.9

10.8

8.6

9.6

29.9

66.8

83.4

185.6

8.2

XRF Readings "As = X ppm"

As = 79 ppm (±7)

As = <29 ppm

Groundwater encountered at 2.8 feet during
drilling

As = 32 ppm (±8)

As = <35 ppm

As = 81 ppm (±11)

As = 31 ppm (±7)

As = 54 ppm (±11)

As = <18 ppm

As = <16 ppm

As = <21 ppm

As = <19 ppm

As = 61 ppm (±12)

As = <20 ppm; sheen has color
Jar test: thin NAPL covers surface, small brown

and occasional black blebs cover 20%

As = <19 ppm

As = <16 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous19

N/A

25.85

Drilling
Equipment

9/29/2016

9/29/20169/29/2016

33.75
USACE (Locks)

1270589.08
239145.81

WA State Plane,North
NAD83 (feet)

7.90

Note: Please see Figure 1-1 for explanation of symbols
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  5 to 9 feet bgs; grab groundwater
sample PAI-30S-160929 collected.



PAI-31-
15-16.5

CA

60

60

60

60

Brown-tan sand with silt and gravel (loose,
moist) (fill)

Gray fine to coarse sand with gravel (loose,
moist) (fill)

Dark gray silt with rounded gravel and trace
wood debris (stiff, moist) (fill)

Black semi-solid asphaltic material (loose,
moist) (fill)

Gray fine sand with gravel (loose, moist) (fill)
Black fine sand coated with soot and

occasional gravel (medium dense, moist)
(fill)

Black sand with soot, occasional gravel and
fibrous wood (loose, moist) (fill)

Black gravel with sand coated in soot (loose,
moist) (fill)

Black-gray silt with gravel, occasional sand and
soot (stiff, moist) (fill)

Light gray crushed concrete rubble with metal
debris (loose, moist) (fill)

Black fine sand with silt, gravel and large
cobbles (loose, wet) (fill)

Dark gray fine to medium sand with silt and
gravel (medium dense, moist) (Qvr)

Gray fine to medium sand with silt and

SP-SM

SP

ML

AC

SP

SP

SP

GP

ML

CC

SP-SM

SP-SM

SP-SM

NS

NS

NS

NS

NS

SS

NS

SS

MS

NS

NS

NS

NS

NS

NS

MS

NS

NS

NS

<1

<1

<1

1.1

3.4

41.0

97.2

42.2

31.7

125.3

68.1

14.1

29.2

16.2

13.8

27.2

10.7

6.0

XRF Readings "As = X ppm"

As = <25 ppm

As = <40 ppm

As = <32 ppm

As = <30 ppm; slight blue sheen

As = <42 ppm

As = 151 ppm (±29)

As = 231 ppm (±40); rainbow sheen
hydrocarbon-like odor

As = 128 ppm (±19)

As = 391 ppm (±39)

As = <31 ppm

As = <34 ppm
Groundwater encountered at 15 feet during

drilling

As = <73 ppm; rainbow sheen popping

As = <44 ppm

As = <40 ppm

As = <25 ppm

As = <31 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

MWB

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Sonic DB320

Cascade Drilling Drilling
Method Continuous31

Hand-augered from 0 to 2 feet bgs.

N/A

6.97

Drilling
Equipment

10/18/2016

10/18/201610/18/2016

29.87
USACE (Locks)

1270674.32
239144.6

WA State Plane,North
NAD83 (feet)

22.90

Note: Please see Figure 1-1 for explanation of symbols
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PAI-31-
27-29.5

CA

60

60

12

  occasional gravel (very dense, moist)
(Qva)

Gray fine sand with silt and occasional gravel
(loose, wet) (Qva)

Dark gray fine to medium sand with silt and
gravel (loose, moist) (Qva)

Gray fine to medium sand with silt and gravel
(medium dense, moist) (Qva)

Gray fine sand with silt, occasional gravel and
large cobbles (loose, moist) (Qva)

Gray fine to medium sand with silt and
occasional gravel (medium dense, moist)
(Qva)

Dark gray to gray fine sand with silt and
occasional gravel (very dense, moist to wet)
(Qpgt)

Light gray fine sand with silt and gravel (very
dense, moist) (Qpgt)

Temporary pre-pack well screen installed from
27 to 29.5 feet bgs; grab groundwater
sample PAI-31D-161018 collected.

SP-SM

SP-SM

SP-SM

SP-SM

SP-SM

SP-SM

SP-SM

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

6.1

2.4

2.8

4.3

3.4

1.1

1.0

<1

<1

<1

<1

As = <19 ppm

As = <21 ppm

As = <25 ppm

As = <20 ppm

As = <29 ppm

As = <20 ppm

As = <35 ppm

As = <34 ppm

As = <24 ppm

As = <16 ppm
As = <24 ppm

As = <26 ppm

As = <26 ppm

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-31D for soil
descriptions

Temporary pre-pack well screen installed from
15 to 16.5 feet bgs; grab groundwater
sample PAI-31S-161018 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

MWB

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous16.5

Hand-augered from 0 to 2 feet bgs.

N/A

17.6

Drilling
Equipment

10/18/2016

10/18/201610/18/2016

30
USACE (Locks)

1270674.92
239146.62

WA State Plane,North
NAD83 (feet)

12.40

Note: Please see Figure 1-1 for explanation of symbols
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60

60

60

60

Brown fine to coarse sand with trace silt (loose,
moist) (fill)

Dark brown sand with silt, occasional gravel
and wood debris and 1 inch layer of
asphaltic material (loose, moist) (fill)

Black fine sand with gravel coated in soot and
cobbles up to 3 inches in diameter (loose,
moist) (fill)

Black gravel with sand coated in soot and wood
debris (loose, wet) (fill)

Black to dark gray fine sand with silt, gravel,
large cobbles and wood debris (medium
dense, moist) (fill)

Dark gray fine sand with silt and trace gravel
(loose, wet) (fill)

Gray fine sand with silt and occasional gravel
(loose, wet) (fill)

Black fine sand with gravel, soot coated (loose,
moist) (fill)

Gray sand with silt and coarse gravel (loose,
moist) (Qvr)

Dark gray fine to medium sand with silt, gravel
and large cobbles up to 6 inches in
diameter (loose, moist) (Qvr)

Gray fine to medium sand with trace silt and
trace gravel (loose, moist) (Qva)

SP

SP-SM

SP

GP

SP-SM

SP-SM

SP-SM

SP

SP-SM

SP-SM

SP

NS

NS

NS

NS

NS

NS

NS

SS

SS

NS

NS

NS

NS

NS

NS

NS

NS

NS

<1

<1

4.5

11.4

7.0

31.6

230.7

172.9

76.3

1.3

3.6

<1

8.9

9.6

11.7

6.2

2.5

XRF Readings "As = X ppm"

As = <20 ppm

As = 34 ppm (±11)

As = 62 ppm (±15)

As = 355 ppm (±24)

As = 908 ppm (±29)
Groundwater encountered at 7 feet during drilling

As = 531 ppm (±30)

As = 595 ppm (±24)
Hydrocarbon-like odor

As = 333 ppm (±18)

As = 111 ppm (±13)

As = 402 ppm (±15)

As = 294 ppm (±13)

As = 237 ppm (±25)

As = <20 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

MWB

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Sonic DB320

Cascade Drilling Drilling
Method Continuous31

Hand-augered from 0 to 2 feet bgs.

N/A

11.08

Drilling
Equipment

10/18/2016

10/18/201610/18/2016

29.72
USACE (Locks)

1270661.22
239168.47

WA State Plane,North
NAD83 (feet)

18.64

Note: Please see Figure 1-1 for explanation of symbols
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PAI-32-
21-23.4

CA

PAI-32-
23.4-26

CA

60

60

12

Gray fine to medium sand with silt and
occasional gravel (medium dense, moist)
(Qva)

Gray fine to medium sand with silt and
occasional gravel (very dense, moist) (Qpgt)

Light gray fine to medium sand with silt and
gravel (very dense, moist) (Qpgt)

Gray fine sand with silt and gravel (very dense,
moist) (Qpgt)

Temporary pre-pack well screen installed from
21 to 26 feet bgs; grab groundwater sample
PAI-32D-161018 collected.

SP-SM

SP-SM

SP-SM

SP-SM

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

32.8

4.2

1.8

5.3

2.0

4.7

1.3

<1

<1

<1

As = 26 ppm (±8)

As = <19 ppm

As = <34 ppm

As = <47 ppm

As = <17 ppm

As = <22 ppm

As  = <26 ppm

Note: Please see Figure 1-1 for explanation of symbols
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PAI-33-
11.5-12.5

CA

PAI-33-
12.5-15

CA

60

60

60

60

1.5-inch brick paved surface
Brown fine to coarse sand with gravel (loose,

moist) (fill)
Brown fine sand with silt and gravel (loose,

moist) (fill)
Black fine sand with silt and gravel coated in

soot (loose, moist) (fill)

Black with brown-orange mottling fine to
medium sand with silt, gravel and metal
debris (fill)

Black fine sand with silt, gravel and wood
debris (fill)

Gray fine sand with gravel and cobbles (fill)

Black fine sand with silt and gravel coated in
soot (fill)

Gray fine to medium sand with gravel (loose,
moist) (fill)

Black fine sand with silt and gravel coated in
soot (fill)

Gray-green fine sand with gravel and trace
vesicular metallic agglomerate (medium
dense, moist) (fill)

(½-inch pocket of yellow-coated grains at 9¾
feet)

Gray fine sand with silt (loose, wet) (fill)

Black stained gravel with sand (loose, wet) (fill)

Brown-gray fine sand with silt coated in NAPL
(fill)

Gray silt with trace sand (loose, wet) (fill)

Black stained fine to coarse sand with trace silt
and gravel, coated in NAPL (fill)

Gray concrete rubble (fill)

BRICK

SP

SP-SM

SP-SM

SP-SM

SP-SM

SP

SP-SM

SP

SP-SM

SP

SP-SM

GP

SP-SM

ML

SP

CC

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NAPL

HS

NAPL

MS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

7.5

<1

1.4

<1

3.9

37.2

24.8

300.7

<1

<1

XRF Readings "As = X ppm"

As = <32 ppm

As = 71 ppm (±13)

As = 49 ppm (±14)

As = <37 ppm

As = <31 ppm

As = <37 ppm

As = 268 ppm (±21)

As = 899 ppm (±31)

Groundwater encountered at 9.8 feet during
drilling

As = 6,252 ppm (±114)

As = 1,700 ppm (±51)

As = 7,614 ppm (±190)

As = 7,392 ppm (±197)

Shake test 90% coverage; 1 cm of brown LNAPL

As = 170 ppm (±13); rainbow sheen

As = 80 ppm (±10); shake test 20% coverage; <1
cm of black LNAPL

Strong hydrocarbon-like odor

As = 892 ppm (±38); blocky rainbow sheen

As = <25 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

MWB

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Sonic DB320

Cascade Drilling Drilling
Method Continuous35

Hand-augered from 0 to 2 feet bgs.

N/A

18.07

Drilling
Equipment

10/19/2016

10/19/201610/19/2016

34.01
USACE (Locks)

1270710.62
239156.29

WA State Plane,North
NAD83 (feet)

15.94

Note: Please see Figure 1-1 for explanation of symbols
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Log of Boring PAI-33D
Puget Sound Energy GWPS
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure 1-36
Sheet 1 of 2
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PAI-33-
25-30

CA

60

60

60

Dark gray fine to medium sand with silt and
gravel (medium dense, moist) (Qvr)

Gray fine to medium sand with silt and
occasional gravel (medium dense to very
dense, moist) (Qvr)

Gray fine to medium sand with silt and gravel
(very dense, moist) (Qvr)

Gray fine to medium sand with silt, occasional
gravel and large cobbles (medium dense,
moist) (Qvr)

Gray fine to medium sand with silt, occasional
gravel and large cobbles (dense, moist)
(Qva)

Light gray fine sand with silt and gravel (very
dense, moist) (Qpgt)

Temporary pre-pack well screen installed from
25 to 30 feet bgs; grab groundwater sample
PAI-33D-161019 collected.

SP-SM

SP-SM

SP-SM

SP-SM

SP-SM

SP-SM

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

1.0

1.0

<1

7.3

10.5

8.4

3.7

3.1

As = <19 ppm

As = 21 ppm (±7)

As = <33 ppm

As = <33 ppm

As = <27 ppm

As = <16 ppm

As = <20 ppm

As = 24 ppm (±6)

Note: Please see Figure 1-1 for explanation of symbols
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Log of Boring PAI-33D (continued)
Puget Sound Energy GWPS
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure 1-36
Sheet 2 of 2
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See adjacent PAI-33D for soil descriptions

Temporary pre-pack well screen installed from
10 to 15 feet bgs; grab groundwater sample
PAI-33S-161019 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

MWB

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous15

Hand-augered from 0 to 2 feet bgs.

N/A

19.98

Drilling
Equipment

10/19/2016

10/19/201610/19/2016

33.98
USACE (Locks)

1270710.71
239158.07

WA State Plane,North
NAD83 (feet)

14.00

Note: Please see Figure 1-1 for explanation of symbols
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Log of Boring PAI-33S
Puget Sound Energy GWPS
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure 1-37
Sheet 1 of 1
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See adjacent boring PAI-33D for soil
descriptions

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

MWB

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous20

Hand-augered from 0 to 2 feet bgs.

N/A

19.05

Drilling
Equipment

10/19/2016

10/19/201610/19/2016

34.07
USACE (Locks)

1270710.33
239157.3

WA State Plane,North
NAD83 (feet)

15.02

Note: Please see Figure 1-1 for explanation of symbols
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Log of Boring PAI-33M
Puget Sound Energy GWPS
Gas Works Park, Seattle, Washington
0186-846-01

Project:
Project Location:
Project Number:

Figure 1-38
Sheet 1 of 1
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Temporary pre-pack well screen installed from
15 to 20 feet bgs; grab groundwater sample
PAI-33M-161019 collected.
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Measured groundwater level in exploration,
well, or piezometer

Measured free product in well or piezometer

Distinct contact between soil strata

Approximate contact between soil strata

Contact between geologic units

SYMBOLS TYPICAL
DESCRIPTIONS

GW

GP

SW

SP

SM

FINE
GRAINED

SOILS

SILTS AND
CLAYS

NOTE:  Multiple symbols are used to indicate borderline or dual soil classifications

MORE THAN 50%
RETAINED ON
NO. 200 SIEVE

MORE THAN 50%
PASSING

NO. 200 SIEVE

GRAVEL
AND

GRAVELLY
SOILS

SC

LIQUID LIMIT
LESS THAN 50

(APPRECIABLE AMOUNT
OF FINES)

(APPRECIABLE AMOUNT
OF FINES)

COARSE
GRAINED

SOILS

MAJOR DIVISIONS
GRAPH LETTER

GM

GC

ML

CL

OL

SILTS AND
CLAYS

SANDS WITH
FINES

SAND
AND

SANDY
SOILS

MH

CH

OH

PT

(LITTLE OR NO FINES)

CLEAN SANDS

GRAVELS WITH
FINES

CLEAN GRAVELS

(LITTLE OR NO FINES)

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES

CLAYEY GRAVELS, GRAVEL - SAND -
CLAY MIXTURES

WELL-GRADED SANDS, GRAVELLY
SANDS

POORLY-GRADED SANDS, GRAVELLY
SAND

SILTY SANDS, SAND - SILT MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS, ROCK FLOUR,
CLAYEY SILTS WITH SLIGHT
PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

ORGANIC SILTS AND ORGANIC SILTY
CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS  SILTY SOILS

INORGANIC CLAYS OF HIGH
PLASTICITY

ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTSHIGHLY ORGANIC SOILS

SOIL CLASSIFICATION CHART

MORE THAN 50%
OF COARSE

FRACTION RETAINED
ON NO. 4 SIEVE

MORE THAN 50%
OF COARSE

FRACTION PASSING
ON NO. 4 SIEVE

SILTY GRAVELS, GRAVEL - SAND -
SILT MIXTURES

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

LIQUID LIMIT GREATER
THAN 50

Figure A-1

Continuous Coring

Bulk or grab

Direct-Push

Piston

Shelby tube

Standard Penetration Test (SPT)

2.4-inch I.D. split barrel

Contact between soil of the same geologic
unit

Material Description Contact

Graphic Log Contact

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.

Groundwater Contact

Key to Exploration Logs

Sampler Symbol Descriptions

ADDITIONAL MATERIAL SYMBOLS

NS
SS
MS
HS

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen

Sheen Classification

SYMBOLS

Asphalt Concrete

Cement Concrete

Crushed Rock/
Quarry Spalls

Topsoil

GRAPH LETTER

AC

CC

SOD Sod/Forest Duff

CR

DESCRIPTIONS
TYPICAL

TS

Laboratory / Field Tests
%F
%G
AL
CA
CP
CS
DD
DS
HA
MC
MD
Mohs
OC
PM
PI
PP
SA
TX
UC
VS

Percent fines
Percent gravel
Atterberg limits
Chemical analysis
Laboratory compaction test 
Consolidation test
Dry density
Direct shear
Hydrometer analysis
Moisture content
Moisture content and dry density 
Mohs hardness scale
Organic content
Permeability or hydraulic conductivity 
Plasticity index
Pocket penetrometer
Sieve analysis
Triaxial compression
Unconfined compression
Vane shear

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.

"P" indicates sampler pushed using the weight of the drill rig.

"WOH" indicates sampler pushed using the weight of the
hammer.

Rev 02/2017



BRICK

SP

SP-SM

SM

GP-GM

Brick pavers

Gray sand (fill)

Brown fine to coarse sand with silt and gravel
(dense, moist) (fill)

(As XRF 15 mg/kg ±4)

Grades wet with occasional gravel
(As XRF 34 mg/kg ±5)

Black silty fine to coarse sand with heavy staining
(very loose, wet) (fill)

(As XRF 181 mg/kg ±8)

Black fine to coarse gravel with silt and sand
(medium dense, wet) (fill)

(Heavy staining, visible NAPL in matrix)
(As XRF 117 mg/kg ±7)

Material description, sheen and headspace vapor
obtained from adjacent boring MW-41D

NS

NS

HS

HS

NAPL

<1

<1

46.8

6.2

Concrete surface
seal

Bentonite chip seal

2-inch Schedule 40
PVC well casing

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

Schedule 40 PVC
end cap

3.5'

5'

5.5'

10.5'

11.1'

Start
Drilled 3/28/2017

Hammer
Data

Date Measured
Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

Logged By

CME 55

32.2732.9
USACE (feet)

1270626.07
239123.85

WA State Plane North
NAD83 (feet) 4/24/2017 4.38

DOE Well I.D.:  BKA 043
A 2 (in) well was installed on 3/28/2017 to a depth of 11.1
(ft).

11.1 Drilling
Method3/28/2017

End
Checked By DrillerTotal

Depth (ft)

Monitoring well temporarily protected by a 16-inch square, 12-inch deep, covered wood form per drawing Sheet 6.0 (Stage 1).
Monitoring well developed by alternately pumping and surging; 14 gallons removed.

Wire Release
140 (lbs) / 30 (in) Drop

27.89

PDR
SBS

Cascade Drilling 8¼-inch OD Hollow-stem Auger

Note: See Figure 2B.1-1.1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Locational Survey, Vertical approximated based on Locational Survey

Steel surface
monument
(not yet
installed)
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Sheet 1 of 1Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-41S
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-2
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12

6

18

18

5

80

50/2"

3

52

50/5"

MW-41D
(2.5-3)

MW-41D
(5-5.2)

MW-41D
(7-8.5)

MW-41D
(10-11.5)

MW-41D
(12.5-13)

BRICK

SP

SP-SM

SM

GP-GM

ML

GP-GM

ML

GP-GM

Brick pavers

Gray sand (moist) (fill)

Brown fine to coarse sand with silt and gravel
(dense, moist) (fill)

(As XRF 15 mg/kg ±4)

Grades wet with occasional gravel
(As XRF 34 mg/kg ±5)

Black silty fine to coarse sand with heavy staining
(very loose, wet) (fill)

(As XRF 181 mg/kg ±8)

Black fine to coarse gravel with silt and sand
(medium dense, wet) (fill)

(Heavy staining, visible NAPL in matrix)
(As XRF 117 mg/kg ±7)

Black silt (very stiff) (Qvr)

Black fine to coarse gravel with silt (Qvr)

(As XRF 193 mg/kg ±11)

Black silt with NAPL (very stiff) (Qvr)

Black with heavy staining fine to coarse gravel with
silt and sand (medium dense) (Qvr)

(With heavy staining and NAPL)

NS

NS

HS

HS

NAPL

HS
NAPL

<1

<1

46.8

6.2

46.2

Concrete surface
seal

2-inch Schedule 40
PVC well casing

Bentonite chip seal

4.5'

Start
Drilled 3/28/2017

Hammer
Data

Date Measured
Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

Logged By

CME 55

32.4432.8
USACE (feet)

1270628.03
239126.07

WA State Plane North
NAD83 (feet) 4/24/2017 7.78

DOE Well I.D.:  BKA 042
A 2 (in) well was installed on 3/28/2017 to a depth of 29.4
(ft).

29.4 Drilling
Method3/28/2017

End
Checked By DrillerTotal

Depth (ft)

Monitoring well temporarily protected by a 16-inch square, 12-inch deep, covered wood form per drawing Sheet 6.0 (Stage 1).
Monitoring well developed by alternately pumping and surging; 12 gallons removed.

Wire Release
140 (lbs) / 30 (in) Drop

24.66

PDR
SBS

Cascade Drilling 8¼-inch OD Hollow-stem Auger

Note: See Figure 2B.1-1.1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Locational Survey, Vertical approximated based on Locational Survey

Steel surface
monument
(not yet
installed)
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Sheet 1 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-41D
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-3
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5

6

6

6

12

6

50/5"

50/6"

50/6"

50/6"

50/6"

50/6"

MW-41D
(15-15.5)

MW-41D
(17-17.5)

MW-41D
(19-19.5)

MW-41D
(22.5-23)

MW-41D
(25-25.5)

MW-41D
(25.5-26)

MW-41D
(27.5-28)

SP-SM

SP

ML

(As XRF 127 mg/kg ±7)

Black fine to coarse sand with silt (medium dense)
(clumpy sheen) (Qvr)

(As XRF 158 mg/kg ±9)

Black fine to coarse sand with trace silt and
occasional gravel (medium dense) (Qvr)

(As XRF 46 mg/kg ±5)

Grades gray
(As XRF 15 mg/kg ±4)
(Heave in auger)

(Naphthalene-like odor)
(As XRF <LOD mg/kg ±14)

Gray silt with sand (Qpgd)

Grades with occasional gravel
(As XRF <LOD mg/kg ±9)

HS

MS

SS

NS

NS

NS

36.8

29.5

12.1

2.8

10.8

4.4

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

Schedule 40 PVC
end cap

17.3'

18.8'

28.8'

29.4'
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DESCRIPTION

Sheet 2 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-41D (continued)
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-3
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6

6

12

50/4"

60

MW-42S
(2.5-3)

MW-42S
(5-6.5)

MW-42S
(7.5-8)

SP

SM

SM

SP-SM

CC

Gray fine to coarse sand with occasional gravel
(fill)

Brown silty fine to coarse sand with gravel (fill)

Grades to mottled gray and brown
(As XRF 18 mg/kg ±3)

Grades to gray

(As XRF 53 mg/kg ±12)

Black silty fine to coarse sand with concrete debris
(medium dense) (fill)

Black fine to coarse sand with silt (medium dense,
moist) (fill)

(As XRF 59 mg/kg ±6)

With black staining and colored sheen

Concrete (fill)

NS

NS

MS

MS

<1

<1

40.4

108.9

Concrete surface
seal

Bentonite chip seal

2-inch Schedule 40
PVC well casing

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

Schedule 40 PVC
end cap

1.5'

2.8'

3.8'

8.8'

9.4'

Start
Drilled 3/27/2017

Hammer
Data

Date Measured
Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

Logged By

CME 55

36.1030.1
USACE (feet)

1270667.56
239153.02

WA State Plane North
NAD83 (feet) 4/24/2017 4.66

DOE Well I.D.:  BKA 040
A 2 (in) well was installed on 3/27/2017 to a depth of 9.4
(ft).

9.5 Drilling
Method3/27/2017

End
Checked By DrillerTotal

Depth (ft)

Monitoring well temporarily protected by a 16-inch-diameter Schedule 80 PVC covered protective pipe, per drawing Sheet 7.0 (Stage 1).
Monitoring well developed by alternately pumping and surging; 32 gallons removed.

Wire Release
140 (lbs) / 30 (in) Drop

31.44

PDR
SBS

Cascade Drilling 8¼-inch OD Hollow-stem Auger

Note: See Figure 2B.1-1.1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Locational Survey, Vertical approximated based on Locational Survey

Steel surface
monument
(not yet
installed)
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DESCRIPTION

Sheet 1 of 1Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-42S
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-4
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6

8

18

12

12

50/6"

50/6"

31

35

50/6"

MW-43S
(2.5-4)

MW-43S
(5-6)

MW-43S
(7.5-9)

MW-43S
(10-11.5)

MW-43S
(11.5-12.5)

AC

CR

GP

SP

GM

SM

ML

ASH

WOOD

ASH

SP

SP

2 inches asphalt concrete pavement

Brown fine to coarse gravel with sand and trace silt
(¾-inch-minus base course/fill)

Brown fine to coarse gravel with sand and trace silt
(fill)

Black fine to coarse sand with gravel and small
wood bits (processed) (medium dense) (fill)

(Sampler stopped on cobble) (Black stained)
(As XRF 35 mg/kg ±8)

Black and brown silty fine to coarse gravel with
sand (dense, moist) (fill)

(Blotchy sheen)

(As XRF 744 mg/kg ±24)

Black silty fine to coarse sand with gravel (medium
dense, moist) (fill)

(As XRF 1,810 mg/kg ±44)

Grades to brown

Gray and brown mottled silt with green staining
(stiff, moist) (fill)

(As XRF 8,585 mg/kg ±181)

Black soot/ash with yellow staining (loose) (fill)

Wood debris (loose, moist) (fill)
(As XRF 388 mg/kg ±13)

Black soot, light fine gravel-size agglomerate
(medium dense) (fill)

Black fine to coarse sand with gravel (loose, wet)
(fill)

Gray fine to coarse sand (dense, wet) (Qvr)

MS

SS

NS

SS

NS

<1

<1

<1

<1

<1

Concrete surface
seal

Bentonite chip seal

2-inch Schedule 40
PVC well casing

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

Schedule 40 PVC
end cap

2.5'

6.3'

7.8'

12.8'

13.4'

Start
Drilled 4/12/2017

Hammer
Data

Date Measured
Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

Logged By

CME 55

32.2832.62
USACE (feet)

1270677.38
239087.49

WA State Plane North
NAD83 (feet) 4/24/2017 8.45

DOE Well I.D.:  BKA 072
A 2 (in) well was installed on 4/12/2017 to a depth of 13.4
(ft).

13.4 Drilling
Method4/12/2017

End
Checked By DrillerTotal

Depth (ft)

Monitoring well completed with an 8-inch-diameter steel flush-mounted monument.
Monitoring well developed by alternately pumping and surging; 11 gallons removed.

Wire Release
140 (lbs) / 30 (in) Drop

23.83

PDR
SBS

Cascade Drilling 8¼-inch OD Hollow-stem Auger

Note: See Figure 2B.1-1.1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Locational Survey, Vertical approximated based on Locational Survey

Steel surface
monument
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DESCRIPTION

Sheet 1 of 1Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-43S
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-5
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6

0

12

12

12

14

17

50/4"

43

22

MW-44S
(2.5-3)

MW-44S
(7.5-8)

MW-44S
(10-11.5)

MW-44S
(12.5-14)

BRICK

SP-SM

SM

SM

SP-SM

SM

GP

Brick pavers

Brown fine to medium sand with silt and
occasional gravel (medium dense, moist) (fill)

(As XRF 29 mg/kg ±7)

Black sooty silty fine to medium sand (loose,
moist) (fill)

(As XRF <LOD mg/kg ±22)

Dark brown silty sand with occasional pockets of
soot (loose, moist) (fill)

(As XRF 2,895 mg/kg ±48)

Black glassy agglomerate, sooty, fine to medium
sand-sized grains with silt and occasional
orange mottling (medium dense, moist) (fill)

(As XRF 2,108 mg/kg ±39)

Grades with orange mottling and occasional soot

(As XRF 6,384 mg/kg ±133)

Dark brown and black silty sand (stained) (loose)
(fill)

Brown fine to medium gravel-sized agglomerate
with sand with orange mottling, olive coating
and product staining (loose, wet) (fill)

(As XRF 11,100 mg/kg ±211)

NS

NS

NS

NS

NS

SS

2.6

1.6

2.3

17.0

9.2

32.8

Concrete surface
seal

Bentonite chip seal

2-inch Schedule 40
PVC well casing

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

2.5'

6'

7.4'

Start
Drilled 4/14/2017

Hammer
Data

Date Measured
Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

Logged By

CME 55

33.5434.1
USACE (feet)

1270720.72
239159.31

WA State Plane North
NAD83 (feet) 4/24/2017 11.67

DOE Well I.D.:  BKA 056
A 2 (in) well was installed on 4/14/2017 to a depth of 18 (ft).

19 Drilling
Method4/14/2017

End
Checked By DrillerTotal

Depth (ft)

Monitoring well temporarily protected by a 16-inch square, 12-inch deep, covered wood form per drawing Sheet 6.0 (Stage 1).
Monitoring well developed by alternately pumping and surging; 14 gallons removed.

Wire Release
140 (lbs) / 30 (in) Drop

21.87

CDV
SBS

Cascade Drilling 8¼-inch OD Hollow-stem Auger

Note: See Figure 2B.1-1.1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Locational Survey, Vertical approximated based on Locational Survey

Steel surface
monument
(not yet
installed)
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DESCRIPTION

Sheet 1 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-44S
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-6
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9

12

9

50/3"

MW-44S
(15-16.5)

MW-44S
(17.5-18.5)

ML

GP

SM

SP-SM

Gray silt with trace sand (medium stiff, wet) (fill)
(As XRF 3,501 mg/kg ±93)

Brown gravel-sized agglomerate (very loose) (fill)
(As XRF 2,206 mg/kg ±42)

Gray silty sand (medium dense, wet) (Qvr)
(As XRF 94 mg/kg ±7)

Gray fine to medium sand with silt (medium dense,
wet) (Qvr)

(Product staining, blocky sheen)
(As XRF 14 mg/kg ±3)

MS
NS

NS

SS

221.3
15.0

27.9

341.8

Schedule 40 PVC
end cap

17.4'

18'
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DESCRIPTION

Sheet 2 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-44S (continued)
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-6
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BRICK

SP-SM

ML

SM

GP

SP

GP

ML

GP

Brick pavers

Brown fine to medium sand with silt and
occasional gravel (medium dense, moist) (fill)

(As XRF 40 mg/kg ±8)

(As XRF <LOD mg/kg ±26)

Grades with brick fragments

Brown silt with sand and occasional gravel with
black staining (medium stiff, moist) (fill)

Brown silty fine to coarse sand with occasional
gravel (loose) (fill)

Black fine to medium gravel-sized fused, metallic
agglomerate (loose, moist) (fill)

(As XRF 328 mg/kg ±13)

(As XRF 7,625 mg/kg ±174)

Tan sand lens (stiff) (fill)

Black fine to medium fused, metallic agglomerate
(loose, moist) (fill)

Sooty silt lens (loose, moist) (fill)

Black fine to medium grain-sized fused
agglomerate (loose, wet) (fill)

(As XRF 7,441 mg/kg ±157)

NS

NS

NS

NS

SS

5.6

3.3

3.0

2.7

3.5

Concrete surface
seal

Bentonite chip seal

2-inch Schedule 40
PVC well casing

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

3'

5'

6.8'

Start
Drilled 3/31/2017

Hammer
Data

Date Measured
Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

Logged By

CME 55

33.9934.1
USACE (feet)

1270725.64
239142.5

WA State Plane North
NAD83 (feet) 4/24/2017 12.13

DOE Well I.D.:  BKA 051
A 2 (in) well was installed on 3/31/2017 to a depth of 17.4
(ft).

17.5 Drilling
Method3/31/2017

End
Checked By DrillerTotal

Depth (ft)

Monitoring well temporarily protected by a 16-inch square, 12-inch deep, covered wood form per drawing Sheet 6.0 (Stage 1).
Monitoring well developed by alternately pumping and surging; 29 gallons removed.

Wire Release
140 (lbs) / 30 (in) Drop

21.86

CDV
SBS

Cascade Drilling 8¼-inch OD Hollow-stem Auger

Note: See Figure 2B.1-1.1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Locational Survey, Vertical approximated based on Locational Survey

Steel surface
monument
(not yet
installed)
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DESCRIPTION

Sheet 1 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-45S
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-7
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SOOT

With wood fragments
(As XRF 4,696 mg/kg ±98)

Black soot with wood fragments and occasional
gravel (very loose, wet) (fill)

Material description, sheen and headspace vapor
obtained from adjacent boring MW-45D

SS

SS

37.3

55.0

Schedule 40 PVC
end cap

16.8'

17.4'
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DESCRIPTION

Sheet 2 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-45S (continued)
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-7
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12

18

18

18

18

50/6"

25

21

22

18

MW-45D
(2.5-3)

MW-45D
(5-5.5)

MW-45D
(7.5-8)

MW-45D
(10-10.5)

MW-45D
(12.5-13)

BRICK

SP-SM

ML

SM

GP

SP

GP

ML

GP

Brick pavers

Brown fine to medium sand with silt and
occasional gravel (medium dense, moist) (fill)

(As XRF 40 mg/kg ±8)

(As XRF <LOD mg/kg ±26)

Grades with brick fragments

Brown silt with sand and occasional gravel with
black staining (medium stiff, moist) (fill)

Brown silty fine to coarse sand with occasional
gravel (loose) (fill)

Black fine to medium gravel-sized fused, metallic
agglomerate (loose, moist) (fill)

(As XRF 328 mg/kg ±13)

(As XRF 7,625 mg/kg ±174)

Tan sand lens (stiff) (fill)

Black fine to medium fused, metallic agglomerate
(loose, moist) (fill)

Sooty silt lens (loose, moist) (fill)

Black fine to medium grain-sized fused
agglomerate (loose, wet) (fill)

(As XRF 7,441 mg/kg ±157)

NS

NS

NS

NS

SS

5.6

3.3

3.0

2.7

3.5

Concrete surface
seal

2-inch Schedule 40
PVC well casing

Bentonite chip seal

2.5'

Start
Drilled 3/31/2017

Hammer
Data

Date Measured
Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

Logged By

CME 55

33.2534.1
USACE (feet)

1270727.34
239138.49

WA State Plane North
NAD83 (feet) 4/24/2017 10.86

DOE Well I.D.:  BKA 050
A 2 (in) well was installed on 3/31/2017 to a depth of 31.2
(ft).

31.2 Drilling
Method3/31/2017

End
Checked By DrillerTotal

Depth (ft)

Monitoring well temporarily protected by a 16-inch square, 12-inch deep, covered wood form per drawing Sheet 6.0 (Stage 1).
Monitoring well developed by alternately pumping and surging; 37 gallons removed.

Wire Release
140 (lbs) / 30 (in) Drop

22.39

CDV
SBS

Cascade Drilling 8¼-inch OD Hollow-stem Auger

Note: See Figure 2B.1-1.1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Locational Survey, Vertical approximated based on Locational Survey

Steel surface
monument
(not yet
installed)
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DESCRIPTION

Sheet 1 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-45D
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-8
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18

18

12

12

6

6

12

35

13

50/6"

50/6"

50/6"

50/6"

50/6"

MW-45D
(15-15.5)

MW-45D
(17.5-18)

MW-45D
(18-18.5)

MW-45D
(19.5-20)

MW-45D
(22.5-23.5)

MW-45D
(25-25.5)

MW-45D
(27.5-28)

MW-45D
(30-30.5)

SOOT

ML

SP-SM

With wood fragments
(As XRF 4,696 mg/kg ±98)

Black soot with wood fragments and occasional
gravel (very loose, wet) (fill)

(Naphthalene-like odor)
(As XRF 1,402 mg/kg ±35)

Gray silt with trace fibrous organic matter/wood
(medium stiff, wet) (Qvr)

(As XRF 437 mg/kg ±13)

Brown fibrous wood from 19.3 to 19.4 feet
(As XRF 398 mg/kg ±14)

Grades very stiff, organic matter grades out

Gray fine to medium sand with silt and occasional
gravel (medium dense, wet) (Qva)

(As XRF 23 mg/kg ±4)

Grades with gravel
(As XRF 29 mg/kg ±4)

(As XRF 16 mg/kg ±4)

Grades to dense
(Heaving sand)
(As XRF <LOD mg/kg ±10)

SS

SS

NS

NS

NS

NS

NS

NS

37.3

55.0

72.9

23.5

20.9

7.0

10.8

3.4

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

Schedule 40 PVC
end cap

23.5'

25.6'

30.6'

31.2'
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DESCRIPTION

Sheet 2 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-45D (continued)
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-8
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AC

CR

SM

SP-SM

SP

SP

SP

SP

SP

SP

Asphalt concrete pavement

¾-inch-minus base course

Brown silty fine to coarse sand with gravel (fill)

Black fine to coarse sand with silt, soot and brick
fragments (medium dense, moist) (fill)

(As XRF 89 mg/kg ±14)

Black-brown fine to coarse sand-sized agglomerate
with soot and wood pieces (medium dense,
moist) (fill)

Brown-black fine to coarse sand-sized vesicular
agglomerate (very loose, moist) (fill)

(As XRF <LOD mg/kg ±26)

(Platy sheen)

Black and brown fine to coarse sand-sized
agglomerate, vesicular pieces, some brick
fragments (loose, moist) (fill)

(As XRF 49 mg/kg ±9)

(Sheen 60% small blebs)

Black cinders with fine to coarse sand-sized
vesicular agglomerate and some sand (loose,
wet) (fill)

(As XRF 31 mg/kg ±6)

(Sheen 20% rainbow color)

Black-brown fine to coarse sand-sized agglomerate
with coarse gravel-sized fused agglomerate
(loose, wet) (fill)

(As XRF 71 mg/kg ±6)

Black fine to coarse sand-sized agglomerate

NS

SS

HS

MS

SS

6.8

5.6

131.2

73.8

19.7

Concrete surface
seal

Bentonite chip seal

2-inch Schedule 40
PVC well casing

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

2.5'

5'

7.5'

Start
Drilled 4/13/2017

Hammer
Data

Date Measured
Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

Logged By

CME 55

28.0928.66
USACE (feet)

1270760.23
239143.44

WA State Plane North
NAD83 (feet) 4/24/2017 6.18

DOE Well I.D.:  BKA 078
A 2 (in) well was installed on 4/13/2017 to a depth of 18.1
(ft).

18.1 Drilling
Method4/13/2017

End
Checked By DrillerTotal

Depth (ft)

Monitoring well completed with an 8-inch-diameter steel flush-mounted monument.
Monitoring well developed by alternately pumping and surging; 8 gallons removed.

Wire Release
140 (lbs) / 30 (in) Drop

21.91

CDV
SBS

Cascade Drilling 8¼-inch OD Hollow-stem Auger

Note: See Figure 2B.1-1.1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Locational Survey, Vertical approximated based on Locational Survey

Steel surface
monument
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DESCRIPTION

Sheet 1 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-46S
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-9
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SP

      (loose, wet) (fill)

(Sheen with blebs and color)
(As XRF 91 mg/kg ±6)

Black fine to coarse sand-sized agglomerate with
NAPL (medium dense, wet) (fill)

(As XRF 12,661 mg/kg ±306)

Material description, sheen and headspace vapor
obtained from adjacent boring MW-46D

HS

HS

NAPL

16.4

89.6
Schedule 40 PVC
end cap

17.5'

18.1'

El
ev

at
io

n 
(f

ee
t)

D
ep

th
 (f

ee
t)

15
In

te
rv

al

W
at

er
 L

ev
el

G
ra

ph
ic

 L
og

FIELD DATA

R
ec

ov
er

ed
 (i

n)

B
lo

w
s/

fo
ot

C
ol

le
ct

ed
 S

am
pl

e

S
am

pl
e 

N
am

e
T

es
tin

g

G
ro

up
C

la
ss

ifi
ca

tio
n MATERIAL

DESCRIPTION

Sheet 2 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-46S (continued)
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-9
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18

18

18

18

18

37

16

19

11

20

MW-46D
(2.5-4)

MW-46D
(5-6)

MW-46D
(7.5-9)

MW-46D
(10-11.5)

MW-46D
(12.5-14)

AC

CR

SM

SP-SM

SP

SP

SP

SP

SP

SP

Asphalt concrete pavement

¾-inch-minus base course

Brown silty fine to coarse sand with gravel (fill)

Black fine to coarse sand with silt, soot and brick
fragments (medium dense, moist) (fill)

(As XRF 89 mg/kg ±14)

Black-brown fine to coarse sand-sized agglomerate
with soot and wood pieces (medium dense,
moist) (fill)

Brown-black fine to coarse sand-sized vesicular
agglomerate (very loose, moist) (fill)

(As XRF <LOD mg/kg ±26)

(Platy sheen)

Black and brown fine to coarse sand-sized
agglomerate, vesicular pieces, some brick
fragments (loose, moist) (fill)

(As XRF 49 mg/kg ±9)

(Sheen 60% small blebs)

Black cinders with fine to coarse sand-sized
vesicular agglomerate and some sand (loose,
wet) (fill)

(As XRF 31 mg/kg ±6)

(Sheen 20% rainbow color)

Black-brown fine to coarse sand-sized agglomerate
with coarse gravel-sized fused agglomerate
(loose, wet) (fill)

(As XRF 71 mg/kg ±6)

Black fine to coarse sand-sized agglomerate

NS

SS

HS

MS

SS

6.8

5.6

131.2

73.8

19.7

Concrete surface
seal

2-inch Schedule 40
PVC well casing

Bentonite chip seal

2.5'

Start
Drilled 4/13/2017

Hammer
Data

Date Measured
Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

Logged By

CME 55

28.1728.65
USACE (feet)

1270760.61
239148.59

WA State Plane North
NAD83 (feet) 4/24/2017 5.88

DOE Well I.D.:  BKA 074
A 2 (in) well was installed on 4/13/2017 to a depth of 30.1
(ft).

30.5 Drilling
Method4/13/2017

End
Checked By DrillerTotal

Depth (ft)

Monitoring well completed with an 8-inch-diameter steel flush-mounted monument.
Monitoring well developed by alternately pumping and surging; 13 gallons removed.

Wire Release
140 (lbs) / 30 (in) Drop

22.29

PDR
SBS

Cascade Drilling 8¼-inch OD Hollow-stem Auger

Note: See Figure 2B.1-1.1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Locational Survey, Vertical approximated based on Locational Survey

Steel surface
monument

El
ev

at
io

n 
(f

ee
t)

25

20

15

D
ep

th
 (f

ee
t)

0

5

10

15

In
te

rv
al

W
at

er
 L

ev
el

G
ra

ph
ic

 L
og

FIELD DATA

R
ec

ov
er

ed
 (i

n)

B
lo

w
s/

fo
ot

C
ol

le
ct

ed
 S

am
pl

e

S
am

pl
e 

N
am

e
T

es
tin

g

G
ro

up
C

la
ss

ifi
ca

tio
n MATERIAL

DESCRIPTION

Sheet 1 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-46D
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-10
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18

11

12

6

12

18

6

12

50/5"

50/6"

50/6"

50/6"

60

50/6"

MW-46D
(15-16.5)

MW-46D
(17.5-19)

MW-46D
(20-21)

MW-46D
(22.5-24)

MW-46D
(25-26)

MW-46D
(27.5-29)

MW-46D
(30-31.5)

SP

SP

ML

SM

SP

SP

GP

SM

      (loose, wet) (fill)

(Sheen with blebs and color)
(As XRF 91 mg/kg ±6)

Black fine to coarse sand-sized agglomerate with
NAPL (medium dense, wet) (fill)

(As XRF 12,661 mg/kg ±306)

(As XRF 7,518 mg/kg ±125)

Black fine to coarse agglomerate with brown
fragments and wood (medium dense) (fill)

(As XRF 384 mg/kg ±14)

Dark gray silt (very stiff) (Qvr)

Dark gray silty fine sand with occasional gravel
(dense, wet) (Qvr)

(As XRF 33 mg/kg ±5)

Gray fine to medium sand with occasional gravel
(dense, wet) (Qvr)

(As XRF 57 mg/kg ±6)

Gray fine sand with trace silt (medium dense, wet)
(Qvr)

(Popping sheen)
(As XRF 19 mg/kg ±5)

Gray fine to coarse gravel with trace silt (medium
dense, wet) (Qvr)

(As XRF 18 mg/kg ±4)

Dark gray silty fine to medium sand with gravel
(very dense, moist) (Qpgt)

(As XRF 22 mg/kg ±4)

HS

HS

NAPL

HS

NS

SS

MS

SS

16.4

89.6

211.5

18.3

24.9

7.9

29.6

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

Schedule 40 PVC
end cap

22.5'

24.5'

29.5'

30.1'
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DESCRIPTION

Sheet 2 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-46D (continued)
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-10
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11

12

6

12

50/6"

50/5"

35

35

9

MW-47S
(2.5)

MW-47S
(5.0)

MW-47S
(8.0)

MW-47S
(10.5)

MW-47S
(13)

BRICK

SP

SM

GP

GP

Brick pavers

Light brown fine to coarse sand (medium dense,
moist) (fill)

(As XRF 14 mg/kg ±4)

Brown silty fine to coarse sand with soot lenses
and occasional gravel (medium dense, moist)
(fill)

(As XRF 39 mg/kg ±5)

Black fine to medium gravel-sized fused vesicular
agglomerate, glassy, multi-colored (tan and
orange) (medium dense, moist) (fill)

(As XRF <LOD mg/kg ±10)

(As XRF 18 mg/kg ±4)

Black fine to coarse gravel-sized fused
agglomerate with occasional orange
coarse-grained gravel-sized agglomerate (very
loose, wet) (fill)

(As XRF 28 mg/kg ±5)

NS

NS

NS

NS

NS

2.4

1.9

2.1

1.9

8.8

Concrete surface
seal

2-inch Schedule 40
PVC well casing

Bentonite chip seal
10/20 sand backfill

2.5'

11'

14.8'

Start
Drilled 4/4/2017

Hammer
Data

Date Measured
Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

Logged By

CME 55

33.0533.76
USACE (feet)

1270743.9
239111.94

WA State Plane North
NAD83 (feet) 4/24/2017 11.12

DOE Well I.D.:  BKA 057
A 2 (in) well was installed on 4/4/2017 to a depth of 20.4
(ft).

20.7 Drilling
Method4/4/2017

End
Checked By DrillerTotal

Depth (ft)

Monitoring well temporarily protected by a 16-inch square, 12-inch deep, covered wood form per drawing Sheet 6.0 (Stage 1).
Monitoring well developed by alternately pumping and surging; 11 gallons removed.

Wire Release
140 (lbs) / 30 (in) Drop

21.93

CDV
SBS

Cascade Drilling 8¼-inch OD Hollow-stem Auger

Note: See Figure 2B.1-1.1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Locational Survey, Vertical approximated based on Locational Survey

Steel surface
monument
(not yet
installed)
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DESCRIPTION

Sheet 1 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-47S
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-11
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3

18

12

10

18

MW-47S
(15-15.5)

MW-47S
(17.5-17.8)

MW-47S
(19-20.4)

SP-SM

GP

ML

Gray fine to medium sand with silt (fill)
(As XRF 60 mg/kg ±5)

Black fine to medium gravel-sized fused
agglomerate (loose, wet) (fill)

(As XRF 98 mg/kg ±6)

Grades finer
(As XRF 367 mg/kg ±15)
(Shake test, 5% NAPL blebs on surface)

Gray silt with trace organic matter (stiff, moist)
(Qvr)

(As XRF 34 mg/kg ±5)

MS

MS

MS

NS

119.3

429.6

26.9

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

Schedule 40 PVC
end cap

19.8'

20.4'
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DESCRIPTION

Sheet 2 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-47S (continued)
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-11

D
at

e:
1

2
/6

/2
1

 P
at

h:
C

:\
U

S
ER

S
\T

N
AS

H
\O

N
ED

R
IV

E 
- G

EO
EN

G
IN

EE
R

S
, I

N
C

\D
ES

K
TO

P
\0

1
8

6
8

4
6

0
1

.G
P

J 
 D

B
Li

br
ar

y/
Li

br
ar

y:
G

EO
EN

G
IN

EE
R

S
_D

F_
S

TD
_U

S
_A

P
R

IL
_2

0
1

7
.G

LB
/G

EI
8

_E
N

VI
R

O
N

M
EN

TA
L_

W
EL

L

S
he

en

H
ea

ds
pa

ce
Va

po
r 

(p
pm

)

WELL LOG



12

5

18

18

18

50/6"

50/5"

20

25

11

MW-48D
(2.5-3.5)

MW-48D
(5-5.5)

MW-48D
(7.5-9)

MW-48D
(10-11.5)

MW-48D
(12.5-14)

AC

CR

SP-SM

SM

SM

SP

SP

SP

2 inches asphalt concrete pavement

Brown fine to coarse gravel with sand and trace silt
(¾-inch-minus base course/fill)

Brown fine to coarse sand with silt (loose, moist)
(fill)

Brown silty fine to coarse sand with gravel (dense,
moist) (fill)

(As XRF <LOD mg/kg ±12)

Brown soot with small sand-sized, glassy
agglomerate pieces, brick fragments and sand
(loose, moist) (fill) (20% globular sheen)

(As XRF <LOD mg/kg ±18)

(As XRF <LOD mg/kg ±13)
(30% globular sheen)

Black sand-sized agglomerate with fine to coarse
sand (medium dense, wet) (fill)

(As XRF 37 mg/kg ±5)

(Heavy sheen, 50% no color)

Black fine to coarse sand-sized agglomerate with
some brown fine to coarse agglomerate (loose,
wet) (fill)

(As XRF 72 mg/kg ±5)

Black fine to coarse sand-sized agglomerate with
fused pieces, some vesicular pieces and sand
(loose, wet) (fill)

NS

SS

SS

HS

HS

1.3

4.8

9.8

24.5

49.6

Concrete surface
seal

2-inch Schedule 40
PVC well casing

Bentonite chip seal

2.5'

Start
Drilled 4/13/2017

Hammer
Data

Date Measured
Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

Logged By

CME 55

30.0527.27
USACE (feet)

1270756.15
239081.86

WA State Plane North
NAD83 (feet) 4/24/2017 8.11

DOE Well I.D.:  BKA 073
A 2 (in) well was installed on 4/13/2017 to a depth of 33.1
(ft).

33.1 Drilling
Method4/13/2017

End
Checked By DrillerTotal

Depth (ft)

Monitoring well completed with an 8-inch-diameter steel flush-mounted monument.
Monitoring well developed by alternately pumping and surging; 44 gallons removed.

Wire Release
140 (lbs) / 30 (in) Drop

21.94

PDR
SBS

Cascade Drilling 8¼-inch OD Hollow-stem Auger

Note: See Figure 2B.1-1.1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Locational Survey, Vertical approximated based on Locational Survey

Steel surface
monument
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DESCRIPTION

Sheet 1 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-48D
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-12
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6

6

6

6

6

6

6

14

50/6"

50/6"

50/6"

50/6"

50/6"

50/6"

50/6"

MW-48D
(15-16.5)

MW-48D
(17.5-18)

MW-48D
(20-20.5)

MW-48D
(22.5-23)

MW-48D
(25-26)

MW-48D
(27.5-28)

MW-48D
(30-30.5)

MW-48D
(32-32.5)

SP

SP

SP

WOOD

SP

SP

(As XRF 68 mg/kg ±6)

Black fine to medium sand (loose, wet) (fill)

Black medium to coarse sand-sized agglomerate
(medium dense) (fill)

(80% globular sheen)
(As XRF 761 mg/kg ±16)

Gray fine to medium sand with trace silt (dense,
wet) (fill)

(As XRF 34 mg/kg ±4)

Small processed wood piece (fill)

Gray fine to medium sand with occasional gravel
(dense, wet) (Qvr)

(As XRF 12 mg/kg ±4)

(As XRF <LOD mg/kg ±12)
(3 feet of heaving sand)

(As XRF >LOD mg/kg ±9)

Dark gray-black fine sand (very dense, wet) (Qva)

(No recovery, heaving sand)

(As XRF 17 mg/kg ±4)
(10% slightly globular sheen)

(Drilling becomes hard at 33 feet [Qpgt])

MS

HS

SS

SS

SS

SS

SS

18.6

21.9

14.1

4.1

4.8

3.6

4.6

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

Schedule 40 PVC
end cap

21.5'

22.5'

32.5'

33.1'
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DESCRIPTION

Sheet 2 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-48D (continued)
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-12
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6

0

12

12

12

50/6"

50/6"

50/6"

45

13

MW-49D
(2.5-3)

MW-49D
(7.5-8.5)

MW-49D
(10-11.5)

MW-49D
(12.5-14)

SM

ML

SP

SP

SP

Dark brown silty fine to coarse sand with
occasional gravel (loose, moist) (fill)

(As XRF <LOD mg/kg ±14)

Dark gray silt with sand, wood fragments and
occasional vesicular agglomerate (stiff, moist)
(fill)

(No recovery)

(As XRF <LOD mg/kg ±11)
(Sheen metallic color with silver blebs)

Black-red sand-sized fine to coarse agglomerate
with wood and brick fragments (dense, wet)
(fill)

Black sticky-stained fine to coarse sand-sized
agglomerate with wood fragments and gravel
(loose, wet) (fill)

(As XRF <LOD mg/kg ±11)
(Sheen metallic/rainbow color with blebs)

Black-stained fine to coarse sand-sized
agglomerate with wood fibers (loose, wet) (fill)

(As XRF 11 mg/kg ±3)
(Sheen metallic/rainbow color with blebs)

NS

MS

HS

HS

3.6

71.5

1,147

757.2

Concrete surface
seal

2-inch Schedule 40
PVC well casing

Bentonite chip seal

4.5'

14'

Start
Drilled 4/18/2017

Hammer
Data

Date Measured
Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

Logged By

CME 55

29.4030
USACE (feet)

1270775.15
239063.29

WA State Plane North
NAD83 (feet) 4/24/2017 7.51

DOE Well I.D.:  BKA 079
A 2 (in) well was installed on 4/18/2017 to a depth of 35.2
(ft).

35.5 Drilling
Method4/18/2017

End
Checked By DrillerTotal

Depth (ft)

Monitoring well completed with an 8-inch-diameter steel flush-mounted monument.
Monitoring well developed by alternately pumping and surging; 5 gallons removed.

Wire Release
140 (lbs) / 30 (in) Drop

21.89

PDR
SBS

Cascade Drilling 8¼-inch OD Hollow-stem Auger

Note: See Figure 2B.1-1.1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Locational Survey, Vertical approximated based on Locational Survey

Steel surface
monument
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DESCRIPTION

Sheet 1 of 3Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-49D
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-13
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0

0

6

0

6

5

6

12

16

20

50/6"

50/6"

50/6"

50/5"

50/6"

50/6"

MW-49D
(20-20.5)

MW-49D
(25-25.5)

MW-49D
(27.5-28)

MW-49D
(30-30.5)

MW-49D
(32.5-33.5)

SP

SP

SP

SP

GP

(No recovery, wood in shoe)

(No recovery, agglomerate and wood fibers in
shoe)

Black fine to coarse sand-sized agglomerate with
coal-like fragments (loose, wet) (fill)

(As XRF 44 mg/kg ±7)

(No recovery)

Black fine to coarse sand with occasional gravel
(dense, wet) (Qvr)

(As XRF <LOD mg/kg ±17)

Dark gray fine to coarse sand with trace silt and
occasional gravel (dense, wet) (Qvr)

(As XRF <LOD mg/kg ±11)

Gray fine to medium sand with trace silt and
occasional gravel (dense, wet) (Qva)

(As XRF <LOD mg/kg ±12)
(Sheen, blocky no color)

(As XRF 60 mg/kg ±11)

Dark gray fine to coarse gravel with trace silt and
sand (dense, wet) (Qva)

SS

SS

SS

SS

SS

103.5

16.7

12.6

29.1

10.7

Bentonite grout seal

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

23'

24.6'
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DESCRIPTION

Sheet 2 of 3Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-49D (continued)
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-13
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6 50/6" MW-49D
(35-35.5)

ML Dark gray silt with sand and gravel (very stiff,
moist) (Qpgd)

(As XRF 44 mg/kg ±7) 8.3
Schedule 40 PVC
end cap

34.6'

35.2'

El
ev

at
io

n 
(f

ee
t)

-5

D
ep

th
 (f

ee
t)

35

In
te

rv
al

W
at

er
 L

ev
el

G
ra

ph
ic

 L
og

FIELD DATA

R
ec

ov
er

ed
 (i

n)

B
lo

w
s/

fo
ot

C
ol

le
ct

ed
 S

am
pl

e

S
am

pl
e 

N
am

e
T

es
tin

g

G
ro

up
C

la
ss

ifi
ca

tio
n MATERIAL

DESCRIPTION

Sheet 3 of 3Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-49D (continued)
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-13
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6

18

18

6

12

50/6"

20

7

9

6

MW-50D
(2.5-3)

MW-50D
(5-6.5)

MW-50D
(7.5-9)

MW-50D
(10-11.5)

MW-50D
(12.5-14)

SM

SP

SP-SM

SP

Dark brown silty fine to coarse sand with gravel
and trace organic matter (fill)

Black and brown fine to coarse sand-sized
agglomerate with trace soot and sand (medium
dense, moist) (fill)

(As XRF 15 mg/kg ±4)

(As XRF <LOD mg/kg ±15)

Black, red and brown fine to coarse sand-sized
agglomerate with silt and soot (very loose, wet)
(fill)

(As XRF 11 mg/kg ±4)

(As XRF 15 mg/kg ±4)
(Sheen 80%, clumping, no blebs, no color)

(As XRF 31 mg/kg ±5)
(Sheen 40%, clumping, no blebs)

Black-brown fine to coarse sand-sized agglomerate
with small wood chips (loose, wet) (fill)

NS

NS

SS

HS

MS

<1

1.1

4.5

63.0

22.6

Concrete surface
seal

2-inch Schedule 40
PVC well casing

Bentonite chip seal

2.5'

12'

Start
Drilled 4/17/2017

Hammer
Data

Date Measured
Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

Logged By

CME 55

28.3128.77
USACE (feet)

1270793.29
239117.04

WA State Plane North
NAD83 (feet) 4/24/2017 6.42

DOE Well I.D.:  BKA 077
A 2 (in) well was installed on 4/17/2017 to a depth of 35.2
(ft).

35.25 Drilling
Method4/17/2017

End
Checked By DrillerTotal

Depth (ft)

Monitoring well completed with an 8-inch-diameter steel flush-mounted monument.
Monitoring well developed by alternately pumping and surging; 25 gallons removed.

Wire Release
140 (lbs) / 30 (in) Drop

21.89

PDR
SBS

Cascade Drilling 8¼-inch OD Hollow-stem Auger

Note: See Figure 2B.1-1.1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Locational Survey, Vertical approximated based on Locational Survey

Steel surface
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DESCRIPTION

Sheet 1 of 3Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-50D
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-14
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6
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4

0
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8

8

50/6"

50/6"

50/6"

50/4"

50/6"

MW-50D
(15-16.5)

MW-50D
(17.5-19)

MW-50D
(20-21.5)

MW-50D
(22.5-23)

MW-50D
(25-26)

MW-50D
(27.5-28.5)

MW-50D
(30-30.5)

SP

SP

ML

SP-SM

ML

(As XRF 72 mg/kg ±6)

(As XRF 90 mg/kg ±6)

Black coarse sand-sized agglomerate with
occasional gravel-sized agglomerate, light
weight (very loose, wet) (fill)

(As XRF 113 mg/kg ±6)

(As XRF 82 mg/kg ±5)

Black fine to coarse sand-sized agglomerate with
gravel and staining (loose, wet) (fill)

(As XRF 112 mg/kg ±6)

Dark gray silt with sand (very stiff, wet) (Qvr)

(As XRF 34 mg/kg ±4)

Gray fine to coarse sand with silt (very dense, wet)
(Qvr)

(As XRF 15 mg/kg ±4)

Gray silt with sand (very stiff, moist) (Qvr)
(As XRF 12 mg/kg ±3)

(No recovery)
(Very hard drilling)

SS

SS

MS

SS

MS

SS

SS

SS

3.2

8.2

8.2

34.8

29.4

54.2

48.3

42.5

Bentonite grout seal

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

26.5'

29.6'
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DESCRIPTION

Sheet 2 of 3Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-50D (continued)
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-14
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4 50/4" MW-50D
(35-35.25)

SP-SM Gray fine sand with silt and gravel (very dense,
wet) (Qpgt)

(As XRF 47 mg/kg ±6)

NS 1.0
Schedule 40 PVC
end cap
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35.2'
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DESCRIPTION

Sheet 3 of 3Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-50D (continued)
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-14
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12

12

12

6

14

7

7

13

MW-51S
(5-6.5)

MW-51S
(7.5-8.5)

MW-51S
(10-11.5)

MW-51S
(12.5-14)

SM

SM

SP

SP

SP

Dark brown silty fine to coarse sand with gravel
(fill)

Grades to black

Black silty fine to coarse sand with gravel (loose,
moist) (fill)

(As XRF <LOD mg/kg ±33)

Black-brown fine to coarse sand-sized agglomerate
with some soot (very loose, moist) (fill)

(As XRF <LOD mg/kg ±28)

Black fine to coarse sand-sized agglomerate with
occasional vesicular agglomerate (very loose,
wet) (fill)

(As XRF <LOD mg/kg ±32)

(Rainbow color sheen with clumps)

(As XRF 21 mg/kg ±7)

(Rainbow color sheen 20% clumps)

Black fine to coarse sand-sized agglomerate with
occasional vesicular agglomerate and sand
(loose, wet) (fill)

(As XRF 29 mg/kg ±8)

NS

NS

MS

MS

MS

<1

<1

1.4

155.5

104.3

Concrete surface
seal

Bentonite chip seal

2-inch Schedule 40
PVC well casing

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

2.5'

6'

6.9'

Start
Drilled 4/14/2017

Hammer
Data

Date Measured
Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

Logged By

CME 55

28.6228.99
USACE (feet)

1270795.79
239136.65

WA State Plane North
NAD83 (feet) 4/24/2017 6.70

DOE Well I.D.:  BKA 076
A 2 (in) well was installed on 4/14/2017 to a depth of 17.5
(ft).

17.5 Drilling
Method4/14/2017

End
Checked By DrillerTotal

Depth (ft)

Monitoring well completed with an 8-inch-diameter steel flush-mounted monument.
Monitoring well developed by alternately pumping and surging; 6 gallons removed.

Wire Release
140 (lbs) / 30 (in) Drop

21.92

PDR
SBS

Cascade Drilling 8¼-inch OD Hollow-stem Auger

Note: See Figure 2B.1-1.1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Locational Survey, Vertical approximated based on Locational Survey

Steel surface
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DESCRIPTION

Sheet 1 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-51S
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-15
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6 16 MW-51S
(15-16.5)

(As XRF <LOD mg/kg ±24)

MS 67.2

Schedule 40 PVC
end cap

16.9'

17.5'
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DESCRIPTION

Sheet 2 of 2Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-51S (continued)
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-15
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0

12

18

12

6

50/6"

41

7

17

25

MW-52D
(5-6)

MW-52D
(7.5-9)

MW-52D
(10-11)

MW-52D
(12.5-13)

SM

SM

SP

SP

Brown-black silty fine to coarse sand (fill)

(No recovery)

Black-brown silty fine to coarse sand with gravel
(medium dense, moist) (fill)

(As XRF <LOD mg/kg ±9)

Black soot with fine to coarse vesicular
agglomerate (loose, moist) (fill)

Black fine to coarse sand-sized vesicular
agglomerate with soot, very light-weight
particles (very loose, wet) (fill)

(As XRF <LOD mg/kg ±16)

(As XRF 17 mg/kg ±5)

(As XRF 20 mg/kg ±5)
(Sheen 60% rainbow color)

SS

SS

SS

MS

9.1

<1

57.1

9.9

Concrete surface
seal

Bentonite chip seal

5'

10'

Start
Drilled 4/14/2017

Hammer
Data

Date Measured
Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

Logged By

CME 55

28.5629.01
USACE (feet)

1270796.96
239147.84

WA State Plane North
NAD83 (feet) 4/24/2017 6.70

DOE Well I.D.:  BKA 075
A 2 (in) well was installed on 4/14/2017 to a depth of 35.4
(ft).

35.5 Drilling
Method4/14/2017

End
Checked By DrillerTotal

Depth (ft)

Monitoring well completed with an 8-inch-diameter steel flush-mounted monument.
Monitoring well developed by alternately pumping and surging; 3 gallons removed.

Wire Release
140 (lbs) / 30 (in) Drop

21.86

PDR
SBS

Cascade Drilling 8¼-inch OD Hollow-stem Auger

Note: See Figure 2B.1-1.1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Locational Survey, Vertical approximated based on Locational Survey
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monument
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DESCRIPTION

Sheet 1 of 3Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-52D
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-16
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0

6

6

12

12

6

0

12

17

10

13

18

50/6"

50/6"

50/6"

50/6"

MW-52D
(17.5-18)

MW-52D
(20-20.5)

MW-52D
(22.5-24)

MW-52D
(25-26)

MW-52D
(27.5-28)

MW-52D
(32.5-33.5)

SP

SP

SM

SP

ML

SP

SP-SM

(No recovery, very light weight agglomerate
washing out of spoon)

Black-brown fine to coarse sand-sized vesicular
agglomerate with occasional gravel-sized fused
agglomerate, very light weight (very loose, wet)
(fill)

(As XRF 128 mg/kg ±6)

(Sheen 40% rainbow color)

Black-brown fine to coarse sand-sized agglomerate
with trace soot (loose, wet) (fill)

(As XRF 109 mg/kg ±6)

(As XRF 297 mg/kg ±11)
(Sheen 80% globular with blebs and rainbow color)

Black stained silty fine to coarse sand with gravel
(loose, wet) (fill)

Black-brown fine to coarse sand-sized agglomerate
with gravel (loose, wet) (fill)

(As XRF 92 mg/kg ±6)

Dark gray-black silt (very stiff, wet) (Qvr)

Dark gray fine to coarse sand (dense, wet) (Qvr)

(As XRF 98 mg/kg ±6)
(Sheen <10% rainbow color)

(As XRF 25 mg/kg ±4)
(No recovery, gray fine sand)

Gray fine sand with silt (dense, wet) (Qva)

(As XRF 26 mg/kg ±5)

MS

SS

SS

HS

MS

SS

SS

10.0

7.1

39.5

245

18.8

17.4

22.2

Bentonite grout seal

10/20 sand backfill

2-inch Schedule 40
PVC screen,
0.010-inch slot
width

27.5'

29.8'
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DESCRIPTION

Sheet 2 of 3Project Number:

Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-52D (continued)
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-16
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Project Location:

Project:

Gas Works Park, Seattle, Washington

0186-846-01

Log of Monitoring Well MW-52D (continued)
GWPS-Play Area Groundwater Infrastructure Installation

Figure A-16
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Floyd|Snider 2004
Western Study Area 

NAPL Sediment Investigation

Cores 



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 7.2 ft
Mudline elevation: 8.7 ft (Corps lake datum) Percent recovery (on-deck): 74%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID Secondary Sample ID

Core
collection
8/11/2004

13:40

Laboratory
processing

Aug. 11, 2004
15:00

North Lake Union Sediment Survey
COS-NAPL.T5

1--1

Black; mixture of water, wood chips, 
clay, silt, gravel and oil; More oily from 
1.2 to 1.5; More wood near top, gravel

near bottom; very soft, wet.

Gray; sandy gravel (GW) with f-c 
rounded gravel and f-c sand. Some 
gray, silt lumps or beds. From 1.8 to 

2.1 is laminated, silty gravel (GM) with 
some oil penetration.  No hydrocarbon

odor or stains below GM. Dense, 
moist.

Sediment lost during core recovery.

End of Core
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Upper recent lake 
deposits

34011008028

Sampled GW.

Stratified Drift

34011008029

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  1--1

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 6.9 ft
Mudline elevation: -10.8 ft (Corps lake datum) Percent recovery (on-deck): 70%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID

North Lake Union Sediment Survey
COS-NAPL.T5

1--2

Secondary Sample ID

Core
collection
8/12/2004

10:35

Laboratory
processing

Aug. 12, 2004
14:40

Black with minor gray beds; mixture of 
water, wood fibers and fragments, clay

and oil. Very soft, wet.

Gray interbedded sandy gravey (GW), 
sand (SP) and sandy silt (SM). GW 6.7-

7.6, ML+SM 7.7-8.3, SP 8.3-9.0, SM 
9.0-9.1. Dense, wet. No oil, sheen or 

stains.

Sediment lost during core recovery.

End of Core
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Upper recent lake 
deposits

34011008046

Sampled SP.

Stratified Drift

34011008045

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  1--2

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 5.7 ft
Mudline elevation: 20.9 ft (Corps lake datum) Percent recovery (on-deck): 74%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID Secondary Sample ID

Core
collection
8/11/2004

12:35

Laboratory
processing

Aug. 11, 2004
14:45

North Lake Union Sediment Survey
COS-NAPL.T3

1--3

Black; mixture of water, oil, wood chips 
and fibers with some sand and trace 

gravel; Very soft, wet. 
Creosote/asphalt odor.

Gray; gravelly sand with silt (SW), f-c 
sand, f-c gravel, couple of sandy silt 
(ML) beds 0.1-ft thick; Dense; wet; 

trace petrol odor, no oil. 

Sample lost during core recovery.

End of Core
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Upper recent lake 
deposits

34011008027Sampled black, oily 
emulsion.

Stratified Drift

34011008026Sampled SW.

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  1--3

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 6.1 ft
Mudline elevation: -12.7 ft (Corps lake datum) Percent recovery (on-deck): 58%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID

North Lake Union Sediment Survey
COS-NAPL.T5

2-1 Rep 2

Secondary Sample ID

Core
collection
8/11/2004

17:00

Laboratory
processing

Aug. 11, 2004
18:00

Dark olive; mixture of wood fragments
(some lumber scraps), silt, clay and 
some oil. Very soft (almost a liquid), 
wet. Smells like creosote or asphalt.

Dark olive; silty clay (CL) with black oil
stains from 0.9 to 1.1 and black 

lamellae throughout. Very soft, wet.

Gray; sandy gravel (GW) with f-c sand 
and f-c rounded gravel, c gravel and 
cobbles at 5.2; Dense, wet; no oil or 

stains.

End of Core
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34011008036

Upper recent lake 
deposits

Lower recent lake 
deposits

34011008035

Stratified Drfit
34011008034

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  2-1 Rep 2

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 9.7 ft
Mudline elevation: -17.0 ft (Corps lake datum) Percent recovery (on-deck): 72%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID Secondary Sample ID

Core
collection
8/12/2004

9:00

Laboratory
processing

Aug. 12, 2004
12:00

North Lake Union Sediment Survey
COS-NAPL.T5

2-2 A

Black with minor dark gray; mixture of 
water, clay, wood fragments and tarry

oil; Very soft, wet. 

Gray; interbedded sandy gravel (GW) 
and gravelly sand (SW) with SP from 

5.0-6.4, brown wood fibers abundant in 
upper part of interval; Dense, wet. 

Brightly colored sheen with black oil 
3.6-4.3 and 7.8-8.6; 

End of Core
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Upper recent lake 
deposits

34011008044

34011008043Sampled gray silty clay 
with black tarry oil.

Stratified Drift

34011008042
Sampled SW with 

bright sheen and black 
oil.

34011008041Sampled SP with no 
visible oil.

34011004040
Sampled GW with 

bright sheen and black 
oil.

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  2-2 A

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 9.7 ft
Mudline elevation: -14.3 ft (Corps lake datum) Percent recovery (on-deck): 82%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID Secondary Sample ID

Core
collection
8/12/2004

9:33

Laboratory
processing

Aug. 12, 2004
11:00

North Lake Union Sediment Survey
COS-NAPL.T3

2--2

Black; mixture of water, clay, wood and 
oil; Very saft, wet; black oil blebs and 

slight sheen; asphalt odor. 

Blotched or mottled, black and dark 
gray; organic clay (OL); some wood 

fragments near core tube may be carry
down; very soft, wet; black may be oil.

Gray; interbedded sandy gravel (GW) 
and gravelly sand (SW) with a silty clay
(CL) from 5.6-5.9 and gravelly silt (ML)

below 7.9; Dense, wet; faint 
hydrocarbon odor; oil stains and sheen 

from 4.0-4.5.

End of Core
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34011008039

Upper recent lake 
deposits

Sampled sand with few 
fines below silty clay.

Lower recent lake 
deposits

34011008038

Stratified Drift
34011008037

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  2--2

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 14.0 ft
Mudline elevation: -18.6 ft (Corps lake datum) Percent recovery (on-deck): 72%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID Secondary Sample ID

Core
collection
8/11/2004

15:07

Laboratory
processing

Aug. 11, 2004.
16:30

North Lake Union Sediment Survey
COS-NAPL.T5

3-3 Rep 3

Black; mixture of water, wood chips, 
organic clay, some rounded gravel 

and black oil; Very soft, wet. Creosote 
or asphalt odor, very oily.

Dark olive gray; organic clay (OL), with 
veins of black oil from 1.1-5.8 and 6.9-

7.5; Very soft, wet. Black oil stains 
from 1.1 to 1.3.

Dark olive gray viscous liquid that 
appears to be mixture of organic clay

and black tarry oil; very soft; wet.

Gray; interbedded sandy gravel (GW),
gravelly sand (SW) and below 11.3 
minor silty sand (SM); Dense, wet. 

Black tarry oil in sandy beds 8.8-10.0 
and 10.7-10.9. Smells like creosote or 

asphalt.

Sediment lost during core recovery

End of Core
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Upper recent lake 
deposits 34011008033

Sampled oily vein.

Lower recent lake 
deposits

Stratified Drift

34011008032

Sampled oily GW. 34011008031

Sampled oily GW. 34011008030

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  3-3 Rep 3

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 5.7 ft
Mudline elevation: 20.9 ft (Corps lake datum) Percent recovery (on-deck): 29%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID Secondary Sample ID

Core
collection
8/13/2004

17:30

Laboratory
processing

Aug. 13, 2004
13:45

North Lake Union Sediment Survey
COS-NAPL.T5

3-5 Rep 2

Black grading down to gray; mixture of 
water, clay, wood and black tarry oil; 

Very soft, wet. Asphalt odor.

Dark olive gray; organic clay (OL) with 
a piece of wood; Very soft, wet. Black 

oil-stain from 1.7 to 1.8

Dark gray; gravelly sand (SW) grading
down to sandy gravel (GW); Dense, 

wet. Oil stains at 2.7.

Sediment lost during core recovery.

End of Core
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34011008058Sampled gelatinous 
tarry material.

Upper recent lake 
deposits

Lower recent lake 
deposits

34011008057Sampled black, oil-
stained OL.

Stratified Drift

34011008056Sampled oily GW.

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  3-5 Rep 2

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 4.4 ft
Mudline elevation: -3.5 ft (Corps lake datum) Percent recovery (on-deck): 82%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID Secondary Sample ID

Core
collection
8/11/2004

10:42

Laboratory
processing

Aug. 11, 2004
14:00

North Lake Union Sediment Survey
COS-NAPL.T5

3--1

Black; mixture of water, wood chips, 
silt, clay, sand, oil and trace gravel; 

most wood chips in top 0.3-ft; most silt 
and sand near bottom; Very soft 

(gelatinous to liquid in places), wet; 
smells like creosote or asphalt.

Sediment lost during core recovery.

End of Core
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Upper recent deposits

34011008025Sampled very oily 
interval.

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  3--1

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 9.3 ft
Mudline elevation: 20.9 ft (Corps lake datum) Percent recovery (on-deck): 69%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID Secondary Sample ID

Core
collection
8/11/2004

8:30

Laboratory
processing

Aug. 11, 2004
11:00

North Lake Union Sediment Survey
COS-NAPL.T5

3--2

Black grading down to dark greenish 
gray; sandy silt (ML) with wood chips 
and one shell; Very soft, wet. Black oil 

and sheen.

Dark greenish gray; sandy gravel with 
silt (GW) or gravelly sand with silt 

(SW) with wood chips and root fibers; 
Very soft, wet. Black oil blebs in most 
of interval, oil coats root fibers; strong

asphalt odor.

Dark gray; gravelly sand (SW) grading
down to sand with gravel (SP); Dense, 
moist. Asphalt odor, some oil stuck on 

gravel.

Sediment lost during core recovery;
core tube bent and scratched.

#REF!#REF!End of Core
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Upper recent lake 
deposits

34011008017

Sampled oily SW.

Upper recent lake 
deposits; possibly Gas 

Works Fill

Stratified Drift

34011008018

34011008020

34011008019

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  3--2

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 7.2 ft
Mudline elevation: -18.5 ft (Corps lake datum) Percent recovery (on-deck): 71%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID Secondary Sample ID

Core
collection
8/11/2004

9:40

Laboratory
processing

Aug. 11, 2004
13:00

North Lake Union Sediment Survey
COS-NAPL.T5

3--3

Gray (top 0.1-ft) and black mixture of 
clay, water, silt, wood fibers (possibly 
bark) and oil; Very soft, wet. Heavy oil 
0.0-0.2 and 0.9-1.2; black oil appears 

to penetrate next lower interval.

Dark olive gray; organic clay (OL) with 
trace fir needles; Very soft, wet. 

Abundant veins of black oil, most 
abundant at top of interval; oil content 
highest at top and bottom of interval.
Did not observe veins from 3.8-4.5.

Black oily wood chunks; very little 
sediment. May be repenetration of 

surface material. However, boat crew 
reports refusal.

End of Core
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34011008022
Sampled black, 
gelatinous, oily 

material.

Upper recent lake 
deposits

Lower recent lake 
deposits

34011008024Sampled black oily 
mud.

Provenance not 
interpreted.

34011008023Sampled black vein.

34011008021Sampled black, 
viscous oil.

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  3--3

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 10.5 ft
Mudline elevation: -13.8 ft (Corps lake datum) Percent recovery (on-deck): 59%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID Secondary Sample ID

Core
collection
8/12/2004

15:32

Laboratory
processing

Aug. 13, 2004
12:30

North Lake Union Sediment Survey
COS-NAPL.T5

3--4

Black grading down to dark gray; clay 
(CL) with water, wood fragments, oil 
and with black, angular gravel-sized 

grain that, crushed between the 
fingers, produce black fine sand and 

silt; may be lampblack.  Very soft, wet.
Smells like creosote or asphalt.

Dark gray sandy gravel (GW), f-c 
gravel, top of interval more sandy; 

Dense, wet. Black oil with bright sheen 
at 4.3; no oil in lower portion.

Gray sandy gravel (GW). About 50% 
recovery and slumped in core tube.

Sediment lost during core recovery.

End of Core
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Upper recent lake 
deposits

34011008055Sampled black oil.

Stratified Drift

34011008054Sampled oily GW with 
bright sheen.

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  3--4

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 7.4 ft
Mudline elevation: -3.7 ft (Corps lake datum) Percent recovery (on-deck): 84%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID Secondary Sample ID

Core
collection
8/10/2004

15:40

Laboratory
processing

Aug. 10, 2004
18:30

North Lake Union Sediment Survey
COS-NAPL.T5

4-1 A

Black; silt with fine sand (ML) and 
abundant wood fragments; Very soft, 

wet. Oily with asphalt odor.

Dark olive interbedded silt with fine 
sand (ML) and sandy silt (SM) with 
wood chips and fibers and a glass 

bottle at bottom of interval; Very soft, 
moist-wet. Oil and sheen 1.7-2.0.

Dark gray fine-medium sand (SP) with 
rounded fine gravel beds (SW) 0.1-ft 
thick at 3.4 and 4.6; Dense, moist. No 

odor, sheen or stains.

Sediment lost during core recovery.

End of Core
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Upper recent lake 
deposits

34011008013
Sampled black, 
gelatinous oily 

material.

Stratified Drift

34011008014Sampled oil stains.

34011008015Sampled oily SW.

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  4-1 A

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 1.8 ft
Mudline elevation: -15.4 ft (Corps lake datum) Percent recovery (on-deck): 32%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID

North Lake Union Sediment Survey
COS-NAPL.T5

4-2 Rep 1

Secondary Sample ID

Core
collection
8/10/2004

16:48

Laboratory
processing

Aug. 10, 2004
19:00

Black; silty fine sand 
(SM) or sandy silt 

(ML), with clay and 
abundant wood chips; 

verysoft, wet.  Oily 
with asphalt odor.

Sediment lost during 
core recovery.

End of Core
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34011008016
Sampled black 
gelatinous oily 

material.

Upper recent lake 
deposits

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  4-2 Rep 1

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 14.8 ft
Mudline elevation: -19.6 ft (Corps lake datum) Percent recovery (on-deck): 86%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID

North Lake Union Sediment Survey
COS-NAPL.T5

4-3 Rep 1

Secondary Sample ID

Core
collection
8/10/2004

14:20

Laboratory
processing

Aug. 10, 2004
17:00

Black grading down to dark gray; 
organic clay with silt, wood chips and 
black oil blebs; Very soft, wet. Asphalt 

odor.

Very dark brown; organic clay 
(OL);Very soft, wet. No oil or stains.

Sediment lost during core recovery.End of Core
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Upper recent lake 
deposits

34011008011

Lower recent lake 
deposits

34011008012

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  4-3 Rep 1

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 19.3 ft
Mudline elevation: -19.6 ft (Corps lake datum) Percent recovery (on-deck): 69%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID Secondary Sample ID

Core
collection
8/13/2004

14:18

Laboratory
processing

Aug. 13, 2004
11:45

North Lake Union Sediment Survey
COS-NAPL.T5

4--4

Black; mixture of water, clay and wood 
fragments with oil stains and asphalt 
odor and with thin (0.02-ft) layer of 
gray silty clay at bottom of interval; 

Very soft, wet. 

Dark gray grading down to dark olive 
gray organic clay (OL); Very soft, wet. 

Faint peaty odor. Oil not observed.

End of Core
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Upper recent lake 
deposits

34011008053

No oil observed in 
sample.

Lower recent lake 
deposits

34011008052

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  4--4

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 10.6 ft
Mudline elevation: -18.6 ft (Corps lake datum) Percent recovery (on-deck): 79%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID

North Lake Union Sediment Survey
COS-NAPL.T5

5-1

Secondary Sample ID

Core
collection
8/10/2004

9:00

Laboratory
processing

Aug. 10, 2004
15:00

Black; organic clay with wood chips, 
sand and oil; Very soft (flows), wet. 

Strong hydrocarbon odor and black oil 
blebs.

Interval not logged; core did not 
encounter gray, dense, sandy gravel.

End of Core
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34011008007

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  5-1

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 16.0 ft
Mudline elevation: -18.1 ft (Corps lake datum) Percent recovery (on-deck): 68%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID

North Lake Union Sediment Survey
COS-NAPL.T5

5-1 Rep 2

Secondary Sample ID

Core
collection
8/10/2004

9:38

Laboratory
processing

Aug. 10, 2004
13:30

Black; mixture of water, organic clay, 
silt and wood chips; Very soft, wet. Oil
sheen and asphalt or creosote odor.

Dark gray silt (ML) with wood 
fragments and fibers and trace angular

sand; Very soft, wet. Trace sheen.

Very dark brownish gray grading down 
to dark brown; organic clay (OL) with 
gray lamellae and with brown peaty 
lumps; Very soft, wet. No odor or 

sheen.

Olive brown; organic clay (OL) with 
trace roots; Very soft, wet. No sheen, 

slight reducing odor.

Very dark brown organic clay (OL) with 
wood fragments and beds of gray fine 

to medium sand 0.05 to 0.1-ft thick; 
Very soft and very loose; wet. No odor 

or sheen. 

Gray; well graded, sandy gravel (GW) 
with f-d sand and f-c gravel, with lumps 

of sandy silt (ML); loose, moist. No 
hysrocarbon odor or sheen.

Sediment lost during recovery.
End of Core
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34011008001

Upper recent lake 
deposits

Lower recent lake 
deposits

34000118002

Stratified Drift

34011008003

34011008004

34011008005

34011008006

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  5-1 Rep 2

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: #DIV/0! ft
Mudline elevation: -14.2 ft (Corps lake datum) Percent recovery (on-deck): 70%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID Secondary Sample ID

Core
collection
8/10/2004

12:40

Laboratory
processing

Aug. 10, 2004
16:00

North Lake Union Sediment Survey
COS-NAPL.T5

5-3 Rep 3

Black; silty clay with sand and wood
fragments; Very soft, wet. Black oil 

blebs and strong asphalt odor.

Dark olive grading down to dark gray;
organic clay (OL) and wood pieces 
near top of interval; upper contact 

gradational; Very soft, wet. No sheen 
or oil stains.

Dark gray sandy gravel (GW); Dense, 
moist to wet. No oil sheen or stains.

Sediment lost during core recovery.End of Core
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Upper recent lake 
deposits

34011008008

Lower recent lake 
deposits

Stratified Drift

34011008009

34011008010

End of core

End of core

End of core

End of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  5-3 Rep 3

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 20.8 ft
Mudline elevation: -20.1 ft (Corps lake datum) Percent recovery (on-deck): 78%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID

North Lake Union Sediment Survey
COS-NAPL.T5

5--2

Secondary Sample ID

Core
collection
8/12/2004

11:30

Laboratory
processing

Aug. 12, 2004
15:45

Black with some faint gray lamellae; 
mixture of water, clay, wood chips and 

some oil; very soft (fluid like), wet. 
Asphalt odor.

Dark olive; organic clay (OL); Very 
soft, wet. Light gray ML layers 0.01-ft 

thick at 9.1 and 9.6 may be ash layers;
willow fossils; traces of black oil in 
veins in lower portion of interval, 

asphalt odor.

End of Core
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Upper recent lake 
deposits

34011008048

Sampled OL between 
ash layers - no oil 

observed.

Lower recent lake 
deposits

34011008047

Sampled oily OL. 34011008049

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  5--2

Summary Core Log



Core Summary Log
Project: Station: 
Project No:

Maximum depth of retained sediment: 13.9 ft
Mudline elevation: -19.1 ft (Corps lake datum) Percent recovery (on-deck): 76%

Date: Field Log: J. LaManna
Time: Summary Log: J. LaManna

Visual Description of Sediment Summary Interpretation Segment Primary Sample ID

North Lake Union Sediment Survey
COS-NAPL.T5

5--4

Secondary Sample ID

Core
collection
8/12/2004

13:15

Laboratory
processing

Aug. 13, 2004
10:30

Gray grading down to dark gray or 
black; clay (CL) with wood fragments 
and blebs and streaks of black tarry 

oil; Very soft, wet. Asphalt or creosote 
odor.

Dark olive gray; organic clay (OL) with 
traces of roots; very soft, wet. Thin bed 

of oily, f-m sand (SP) at 14.5. Veins 
with black tarry oil throughout interval 

but most oil in upper foot..

End of Core
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Upper recent lake 
deposits

34011008051

Sampled oily SP.

Lower recent lake 
deposits

34011008050

End of coreEnd of coreEnd of coreEnd of core

Confidential and Privileged:  Prepared in Preparation for Litigation
File name:  5--4

Summary Core Log



Retec 2004/2005 
Phase 3 Eastern Study Area

Sediment Investigation

Cores and Sheen Tests



ESA Table K-2  Sheen and Ultraviolet Test Results from Subsurface Sediment Samples

% 
Sheen

Sheen 
Color Comments % 

Flourescence
Flourescence 

(Intensity) Specks NAPL Class

NLU45-DC-S2 2/23/2005 90-95% IR streaky metallic water surface, sheen streaks up to 76 mm 75 moderate moderate none B
NLU45-US-S1 2/23/2005 0% — none 100 faint none none B
NLU45-US-S2 2/23/2005 5-10% IR streak dissipates quickly, 2-3 mm 85 moderate few none B
NLU47-US-S1 2/23/2005 1% — sheen appears after settling 25 faint few none B
NLU47-US-S2 2/23/2005 0% — none 0 none none none C
NLU47-US-S3 2/23/2005 0% — none 0 none none none C
NLU48-US-S2 2/23/2005 <5% IR small spotty sheen 10 faint none none B
NLU48-US-S3 2/23/2005 80% IR dark brown blebs- does not dissipate, blebs up to 8 mm 50 faint few possible B
NLU48-US-S4 2/23/2005 0% — none 0 none none none C
NLU51-US-S1 2/23/2005 16-20% IR streaky sheen dissipates quickly — — — — B
NLU51-US-S2 2/23/2005 20-30% IR trace blebs ~1 mm, metallic sheen ~25 mm — — — — B
NLU51-US-S3 2/23/2005 0% — none 5 very faint none none B
NLU52-US-S1 2/23/2005 0% — none 5 very faint few none B
NLU52-US-S2 2/23/2005 5-10% IR streakysheen, dissapates quickly 75 faint few none B
NLU52-US-S3 2/23/2005 1-2% IR very small, spotty sheen 0 none none none C
NLU52-US-S4 2/23/2005 90-95% IR dark brown blebs 1-2 mm, metallic water sheen 30 moderate few yes A
NLU52-US-S5 2/23/2005 100% IR dark brown blebs abundant, metallic water sheen 90 moderate — yes A
NLU52-US-S6 2/23/2005 0% — none 0 none none none C
NLU55-US-S1 2/23/2005 30-40% IR upon settling, slight to moderate sheen; HC-like odor 100 faint abundant yes A
NLU55-US-S2 2/23/2005 80-90 IR dark water, metallic sheen; dark brown staining on spoon 100 moderate abundant yes A
NLU55-US-S3 2/23/2005 100% IR metallic water surface, dark brown blebs 75 — — yes A
NLU55-US-S4 2/23/2005 90-95 IR metallic water surface 100 moderate none none B
NLU57-US-S1 2/23/2005 20-30% IR streaky, dissipates upon agitation 75 faint moderate none B
NLU57-US-S2 2/23/2005 0% — none 0 none none none C
NLU57-US-S3 2/23/2005 100% IR metallic water surface, dark brown blebs up to 6 mm 95 faint — yes A
NLU57-US-S4 2/23/2005 0% — none 20 faint none none B
NLU58-US-S1 2/23/2005 20-30% IR streaky, dissipates quickly, some dark brown blebs 40 moderate moderate none B
NLU58-US-S2 2/23/2005 100% IR dark brown blebs, metallic water sheen 100 strong — none A
NLU58-US-S3 2/23/2005 0% — none 70 faint few none B

NLU59-US-S1/S2 2/23/2005 15% — streaky/spotty with black blebs up to 1 mm 50 moderate few none B
NLU59-US-S3 2/23/2005 0% — none 0 none none none C
NLU62-US-S1 2/23/2005 0% — none 2 none few none C
NLU62-US-S2 2/23/2005 90-95% IR metallic water surface, HC-like odor 90 moderate abundant yes A
NLU62-US-S3 2/23/2005 0% — none 0 none trace none C
NLU63-US-S1 2/23/2005 10-20% IR slight streaky sheen, H2S-like odor 25 faint some none B
NLU63-US-S2 2/23/2005 5% IR small spotty sheen 2-3 mm 100 moderate — none B
NLU63-US-S3 2/23/2005 5% — blebs 5-8 mm, dark black water color — — — — C
NLU64-US-S1 2/23/2005 30-40% IR spotty sheen, dissipates quickly 0 none none none B
NLU64-US-S2 2/23/2005 0% — none — — — — C
NLU64-US-S3 2/23/2005 0% — none 0 very faint none none B
NLU65-US-S1 2/23/2005 5-10% — dark black streaky sheen, strong HC-like odor 60 moderate some yes A
NLU65-US-S2 2/23/2005 0% — no sheen or NAPL apparent, slight HC-like odor 60 very faint trace none B
NLU65-US-S3 2/23/2005 0% — none 0 none none none C
NLU66-US-S1 2/23/2005 10-15% IR streaky and dissipates quickly 50 faint some none B
NLU68-US-S1 2/23/2005 10-20% IR streaky sheen, blebs 5 mm, dark black water color 75 faint few none B
NLU68-US-S2 2/23/2005 5-10% IR streaky sheen, very dark black water color 65 very faint none none C
NLU68-US-S3 2/23/2005 0% — none 0 none none none C
NLU69-US-S1 2/23/2005 5-10% IR streaky sheen 30 faint few none B
NLU69-US-S2 2/23/2005 100% IR metallic water surface, dark water 70 faint few none B
NLU69-US-S3 2/23/2005 100% IR metallic water surface, streaky 50 faint some yes A
NLU69-US-S4 2/23/2005 0% — none 0 none none none C
NLU70-US-S1 2/23/2005 1-2% IR one small sheen, 5-6 mm 60 faint few possible B
NLU70-US-S2 2/23/2005 1-5% IR one small sheen, 5-6 mm 75 faint — none B
NLU70-US-S3 2/23/2005 0% — none 15 very faint none none B
NLU70-US-S4 2/23/2005 0% — none 0 none none none C

NLU72-US-S1/S2 2/23/2005 15% — streaky/spotty with black blebs up to 2 mm 100 faint some none B
NLU72-US-S3 2/23/2005 0% — none 0 none none none C
NLU73-US-S1 2/23/2005 10% — streaky/spotty with black blebs up to 2 mm 85 moderate abundant possible B
NLU73-US-S2 2/23/2005 3% — streak/spotty with black blebs up to 1 mm 90 faint very few none B
NLU73-US-S3 2/23/2005 0% — none 0 none none none C
NLU74-US-S1 2/23/2005 60-70% IR streaky metallic water surface 40 moderate few possible B
NLU74-US-S2 2/23/2005 0% — none 60 faint few none B
NLU74-US-S3 2/23/2005 0% — none 60 very faint none none B
NLU75-US-S1 2/23/2005 20-30% IR streak dissipates quickly — — — — C
NLU75-US-S2 2/23/2005 1% IR very small, spotty sheen — — — — C
NLU75-US-S3 2/23/2005 1% IR very small, spotty sheen — — — — C
NLU75-US-S4 2/23/2005 0% — none — — — — C
NLU75-US-S5 2/23/2005 0% — none — — — — C

NLU78-US-S1A 2/23/2005 5-10% — streaky/spotty sheen up to 1 mm 85 faint few none B

NLU78-US-S1B 2/23/2005 25% IR partially IR, streaky/spotty with black blebs up to 5 mm in water 
and on side of jar; streaks up to 60 mm 75 moderate few none B

NLU78-US-S2 2/23/2005 3% — black blebs on sides of jar up to 1 mm, sheen dissipates after 
settling 85 moderate moderate posible B

NLU81b-DC-S1 2/23/2005 — — — 0 none none none C
NLU81b-DC-S2 2/23/2005 — — — 90 faint few none B

Notes:
Sheen Test
  % sheen - percentage of surface area of water covered by sheen
  Sheen color - dark brown, IR (iridescent)
  Comments - summary of observations
UV Test
  % flourescence - the percentage of the sample which displays 'matrix glow'
  Flourescence - descriptors include none, very faint, faint, moderate, and bright
  Specks (intensity) - descriptors include none, trace, few, some, abundant
  NAPL is confirmed under regular light and by other criteria; greater than 5% sheen.
  Class -  A = NAPL is apparent; B = NAPL is suspected; C = no NAPL present

Sample ID Date of 
Tests

Sheen Test Results UV Fluorescence Test Results
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Retec 2005 
Phase 3 Eastern Study Area

Sediment Geotechnical Investigation

Hollow-stem Auger Borings
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AECOM 2005 
Phase 3 Eastern Study Area 

Sediment Investigation

 Diver Cores 



Penetration Depth (feet):

Tube Length (ft):

Expanded

%

Sample Quality:
Recovery in feet:

Logged By:Method/Tube ID:

N./LAT: E./LONG:
Vert. Datum:Horiz. Datum:

Water Elevation (ft)/Tide:

Mudline Elevation (ft):

Water Body Type:

Client:
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Sediment Core Log Sheet 1 of 1

Project:
Project #:

Collection Date:
Contractor:

Operator:

AECOM
710 2nd Ave, Ste 1000
Seattle, WA  98104
Phone: (206) 624-9349
Fax: (206) 623-3793
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Calculated Recovery
Sample Length/Penetration Length:

=/
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te
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Water Depth (ft):

Vessel:
Process Date:
Process Method:

Comments

(In-situ depth interval in inches with parentheses)
Contacts are recovered depthPI

D

& Graphic LogSa
m

pl
e

No odor/sheen unless otherwise noted.

ML: (0.0-0.2) SILT, olive brown. Trace sand. Gray silt
 seam over soupy olive brown silt.

ML: (0.2-0.65) SILT, dark brown with black streaks
(N=10), very soft. Trace sand. Distinct black dustings
 decrease with depth, occationally below 0.6 feet. No
sheen or odor.

ML: (0.65-0.9) SILT, dark brown. 10% fresh rootlets.

ML: (0.9-1.0) SILT, gray. Sharp contact, gray silt
layer 1/4" thick.

ML: (1.0-1.4) SILT, dark brown. Trace sand.
Possible black streak between the gray layers.  No
sheen or odor.
At 1.04 -1.4 feet: fresh rootlets, small twigs, and
plants.
At 1.05 feet: 1/8" thick gray silt seam with roots.

ML: (1.4-1.8) SILT, dark brown and black layers with
fresh rootlets. 30-40% wood. Parts easily along
woody layers. Slight to moderate weathered
hydrocarbon-like odor and sheen in black layers.

ML: (1.8-2.0) SILT, reddish brown, very soft with
fresh rootlets. No sheen or odor.
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NLU45-DC
NLU Phase 3

PSE10-18628
Puget Sound Energy

02/02/2005
Research Support Services

--
--

Lake

39.6
-20.97

1270062.13 238345.81
NAD83 USCOE Locks

3" polycarbonate diver push core
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 0 - 0.2

 0.2 - 0.5

 0.5 - 1.0

 1.0 - 1.4

 1.4 - 1.5
 1.5 - 2.0

 2.0 - 2.8

3.5

Good

02/02/2005
--

ALF, S. Ashurst

2.0 3.5



Penetration Depth (feet):

Tube Length (ft):

Expanded

%

Sample Quality:
Recovery in feet:

Logged By:Method/Tube ID:

N./LAT: E./LONG:
Vert. Datum:Horiz. Datum:

Water Elevation (ft)/Tide:

Mudline Elevation (ft):

Water Body Type:

Client:

0
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3

Sediment Core Log Sheet 1 of 1

Project:
Project #:

Collection Date:
Contractor:

Operator:

AECOM
710 2nd Ave, Ste 1000
Seattle, WA  98104
Phone: (206) 624-9349
Fax: (206) 623-3793

0

1

2

3

R
ec

ov
er

ed

D
ep

th
 (f

ee
t)

Depths

Depth (ft)
Calc. In-situ

Classification Scheme: USCS
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Calculated Recovery
Sample Length/Penetration Length:

=/
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Water Depth (ft):

Vessel:
Process Date:
Process Method:

Comments

(In-situ depth interval in inches with parentheses)
Contacts are recovered depthPI

D

& Graphic LogSa
m
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e

No odor/sheen unless otherwise noted.

ML: (0.0-0.5) SILT, greenish brown, soft, wet. 15%
sand. 10-15% wood fibers. Trace hydrocarbon-like
odor and no sheen.

ML: (0.5-0.9) SILT, black, soft, wet. 20-25% wood
fibers up to 1/2" long. Less than 10% sand. Moderate
 hydrocarbon-like odor and trace florets of rainbow
sheen.

SP: (0.9-1.1) SAND, black and reddish orange
grains, coarse, angular, medium dense, wet. Trace to
 5% black, fine, angular gravel. 10-15% NAPL in
matrix.

ML: (1.1-2.5) SILT, black, soft to medium soft. 10-
15% fibrous, string-like wood material. Less than
10% sand. Trace small (1/4") angular wood
fragments. Trace to minor (less than 10%) 1/8" small,
 gummy NAPL chunks to 2.0 feet.

At 1.7 - 1.8 feet: Up to 50% reddish brown wood.
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PSE10-18628
Puget Sound Energy

02/16/2005
Research Support Services
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Penetration Depth (feet):

Tube Length (ft):

Expanded

%

Sample Quality:
Recovery in feet:

Logged By:Method/Tube ID:

N./LAT: E./LONG:
Vert. Datum:Horiz. Datum:

Water Elevation (ft)/Tide:

Mudline Elevation (ft):

Water Body Type:

Client:
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Sediment Core Log Sheet 1 of 1

Project:
Project #:

Collection Date:
Contractor:

Operator:

AECOM
710 2nd Ave, Ste 1000
Seattle, WA  98104
Phone: (206) 624-9349
Fax: (206) 623-3793
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Calculated Recovery
Sample Length/Penetration Length:

=/
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Water Depth (ft):

Vessel:
Process Date:
Process Method:

Comments

(In-situ depth interval in inches with parentheses)
Contacts are recovered depthPI

D

& Graphic LogSa
m
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e

No odor/sheen unless otherwise noted.

ML: (0.0-0.5) SILT, dark brown, loose, wet. 5% sand.
 Strong sulfur-like odor.

ML: (0.5-0.9) SANDY SILT, dark brown, loose. Very
sandy. Fiberous, dark brown wood material (30%)
and wood pieces (3mm). Slight hydrocarbon-like
sheen and odor.

ML: (0.9-1.1) SILT, dark brown, loose, wet. 5% sand.
  Slight hydrocarbon-like sheen and odor.

At 1.0 - 1.1 feet: Decomposed wood fibers and 2.5
inch pieces of wood .
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Puget Sound Energy
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Research Support Services
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L.M. & D.B.
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Penetration Depth (feet):

Tube Length (ft):

Expanded

%

Sample Quality:
Recovery in feet:

Logged By:Method/Tube ID:

N./LAT: E./LONG:
Vert. Datum:Horiz. Datum:

Water Elevation (ft)/Tide:

Mudline Elevation (ft):

Water Body Type:
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0

1

2

3

Sediment Core Log Sheet 1 of 1

Project:
Project #:

Collection Date:
Contractor:
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AECOM
710 2nd Ave, Ste 1000
Seattle, WA  98104
Phone: (206) 624-9349
Fax: (206) 623-3793
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Calculated Recovery
Sample Length/Penetration Length:
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Water Depth (ft):

Vessel:
Process Date:
Process Method:

Comments

(In-situ depth interval in inches with parentheses)
Contacts are recovered depthPI

D

& Graphic LogSa
m

pl
e

No odor/sheen unless otherwise noted.

ML: (0.0-1.5) SILT, dark brown (10YR3/3), loose,
wet. 5% sand. Competancy increasing with depth.
No odor.

ML: (1.5-2.3) SILT, black (GLEY2.5/N), decomposed
organics, increased competency. Hydrocarbon-like
odor. Slight oily sheen/streak at 2.3 feet.

68

22.64

NLU63-PW
NLU Phase 3

PSE10-18628
Puget Sound Energy

01/20/2005
Research Support Services

--
--

Lake

30.7
-8.06

1270929.63 239105.61
NAD83 USCOE Locks

3" round polycarbonate

6.0

2.3

--

--

Soil sample S1
collected from 0.3-
2.3 feet at 1315

3.4

Good

01/20/2005
--

L.M.

2.3 3.4



Penetration Depth (feet):

Tube Length (ft):

Expanded

%

Sample Quality:
Recovery in feet:

Logged By:Method/Tube ID:

N./LAT: E./LONG:
Vert. Datum:Horiz. Datum:

Water Elevation (ft)/Tide:

Mudline Elevation (ft):

Water Body Type:

Client:
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Sediment Core Log Sheet 1 of 1

Project:
Project #:

Collection Date:
Contractor:

Operator:

AECOM
710 2nd Ave, Ste 1000
Seattle, WA  98104
Phone: (206) 624-9349
Fax: (206) 623-3793
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Calculated Recovery
Sample Length/Penetration Length:
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Vessel:
Process Date:
Process Method:

Comments

(In-situ depth interval in inches with parentheses)
Contacts are recovered depthPI

D

& Graphic LogSa
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e

No odor/sheen unless otherwise noted.

ML: (0.0-0.3) SILT, dark brown, soupy, wet. 10%
sand. Grains reflect sunlight. Scattered black streaks.

ML: (0.3-0.65) SILT, brown, soft. 5% sand. 1-2 black
streaks 1/8" thick. Silky soft gray clay stringer at 0.4
feet. 1/2" thick black stringers on each side.

ML: (0.65-1.15) SILT, black, soft to medium soft. 10-
15% wood shreads/fibers. 10% sand. Minor to
moderate odor. Trace sheen florets.

ML: (1.15-1.4) WOODY SILT, brown. Greater than
45% wood. 10% sand. Minor hydrocarbon-like odor.

45

22.13

NLU64-DC
NLU Phase 3

PSE10-18628
Puget Sound Energy

02/17/2005
Research Support Services

--
--

Lake

33.2
-11.07

1269863.38 238653.09
NAD83 USCOE Locks

3" polycarbonate diver push core

6.0

1.4

--

--

--

--

-- "Sample" collected
at 1300.

3.09

Good

--
--

N. Bacher

1.4 3.09
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%
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Vert. Datum:Horiz. Datum:
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Water Body Type:
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Sediment Core Log Sheet 1 of 1

Project:
Project #:

Collection Date:
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Operator:

AECOM
710 2nd Ave, Ste 1000
Seattle, WA  98104
Phone: (206) 624-9349
Fax: (206) 623-3793
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Calculated Recovery
Sample Length/Penetration Length:
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Vessel:
Process Date:
Process Method:

Comments

(In-situ depth interval in inches with parentheses)
Contacts are recovered depthPI

D

& Graphic LogSa
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e

No odor/sheen unless otherwise noted.

ML: (0.0-0.9) SILT, dark brown (10YR3/3), loose,
wet. 5% sand. Competency increases with depth.
Highly decomposed, no rootlets evident.

36

~20

NLU67-DC
NLU Phase 3

PSE10-18628
Puget Sound Energy

01/20/2005
Research Support Services

--
--

Lake

~23.72
-3.72

127064 238536.14
NAD83 USCOE Locks

3" polycarbonate divers core

4.0

0.9

--

S1 sample collected.
0.3 - 0.9'
expanded
0.8 - 2.5'

2.5

Good

01/20/2005
--

L.M. and H.B.

0.9 2.5
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Expanded

%

Sample Quality:
Recovery in feet:

Logged By:Method/Tube ID:

N./LAT: E./LONG:
Vert. Datum:Horiz. Datum:

Water Elevation (ft)/Tide:

Mudline Elevation (ft):

Water Body Type:

Client:
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Sediment Core Log Sheet 1 of 1

Project:
Project #:

Collection Date:
Contractor:

Operator:

AECOM
710 2nd Ave, Ste 1000
Seattle, WA  98104
Phone: (206) 624-9349
Fax: (206) 623-3793
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Calculated Recovery
Sample Length/Penetration Length:
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Vessel:
Process Date:
Process Method:

Comments

(In-situ depth interval in inches with parentheses)
Contacts are recovered depthPI

D

& Graphic LogSa
m
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e

No odor/sheen unless otherwise noted.

ML: (0.0-2.2) SILT, dark brown (7.5YR3/3), loose,
wet. 5% sand. Moderate hydrocarbon-like odor at 0
to 2.0 feet.

At 0.7 - 1.5 feet: Decomposed wood fibers (30%).

At 1.5-2.2 feet: Decomposed rootlets, color change
to black (GLEY12.5/N).

At 2.0 - 2.2 feet: Slight sheen, strong hydrocarbon
odor-like odor.

58

20.23

NLU69-PW
NLU Phase 3

PSE10-18628
Puget Sound Energy

01/19/2005
Research Support Services

--
--

Lake

35.2
-14.97

1270914 238880
NAD83 USCOE Locks

3" polybarbonate divers tube

4.0

--

--

--

--

--

S1 sample collected
at 1710.

Sample S1
0.3 - 2.2'
expanded
0.5 - 3.8'

3.8

Good

01/19/2005
--

L.M. and D.B.

2.2 3.8
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Tube Length (ft):

Expanded

%

Sample Quality:
Recovery in feet:

Logged By:Method/Tube ID:

N./LAT: E./LONG:
Vert. Datum:Horiz. Datum:

Water Elevation (ft)/Tide:

Mudline Elevation (ft):

Water Body Type:

Client:
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Sediment Core Log Sheet 1 of 1

Project:
Project #:

Collection Date:
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Operator:

AECOM
710 2nd Ave, Ste 1000
Seattle, WA  98104
Phone: (206) 624-9349
Fax: (206) 623-3793
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Process Method:

Comments

(In-situ depth interval in inches with parentheses)
Contacts are recovered depthPI
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e

No odor/sheen unless otherwise noted.

ML: (0.0-0.7) SILT, dark brown (7.5YR3/3), loose,
wet. 5% sand. Sulfur-like odor.

ML: (0.7-1.4) SILT, dark brown (7.5YR3/3) changing
to black (GLEY12.5), loose, wet. 5% sand.
Hydrocarbon-like odor.

At 0.9 to 1.4 feet: Woody debris fragments .

At 1.0 to 1.1 feet: Sheen spots.

ML: (1.4-1.6) CLAYEY, SANDY, SILT, olive gray
(7.5YR3/3), denser, wet. Increased competency.
Hydrocarbon-like odor.

64

20.41

NLU72-PW
NLU Phase 3

PSE10-18628
Puget Sound Energy

01/19/2005
Research Support Services

--
--

Lake

31.8
-11.39

1270556.13 238431.58
NAD83 USCOE Locks

3" polycarbonate divers core

4.0

1.6

--

--

--

--

100

100

100

100

S1 sample collected
at 1510.

Sample S1
0.3 - 1.6'
expanded
0.5 - 2.5'

2.5

Good

--
--

L.M. and D.B.

1.6 2.5
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%

Sample Quality:
Recovery in feet:

Logged By:Method/Tube ID:

N./LAT: E./LONG:
Vert. Datum:Horiz. Datum:

Water Elevation (ft)/Tide:

Mudline Elevation (ft):

Water Body Type:

Client:
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Sediment Core Log Sheet 1 of 1

Project:
Project #:

Collection Date:
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Operator:

AECOM
710 2nd Ave, Ste 1000
Seattle, WA  98104
Phone: (206) 624-9349
Fax: (206) 623-3793
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Sample Length/Penetration Length:
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Process Date:
Process Method:

Comments

(In-situ depth interval in inches with parentheses)
Contacts are recovered depthPI

D

& Graphic LogSa
m

pl
e

No odor/sheen unless otherwise noted.

ML: (0.0-0.5) SILT, brown, soft, wet. 10% medium,
angular sand, often reddish orange grains. Trace
hydrocarbon-like odor.

SP-SM: (0.5-0.9) SAND WITH SILT, black, medium
dense, wet. 10% silt. Trace wood fibers.  Trace
angular organic sand grains. Trace to moderate
hydrocarbon-like odor. Trace to minor sheen florets.
Trace 1/16" NAPL blebs.

SM: (0.9-1.4) SILTY SAND, black, medium dense,
wet. 20% silt. Trace wood fibers. Trace angular
organic sand grains. Trace to moderate hydrocarbon-
like odor. Trace to minor sheen florets. Trace 1/16"
NAPL blebs.

76

22.76

NLU73-DC
NLU Phase 3

PSE10-18628
Puget Sound Energy

02/17/2005
Research Support Services

--
--

Lake

18.9
3.86

1270926 239334
NAD83 USCOE Locks

3" polycarbonate divers tube

4.0

1.4

--

--

--

1.85

Good

--
--

N. Bacher

1.4 1.85
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%

Sample Quality:
Recovery in feet:

Logged By:Method/Tube ID:

N./LAT: E./LONG:
Vert. Datum:Horiz. Datum:

Water Elevation (ft)/Tide:

Mudline Elevation (ft):

Water Body Type:

Client:
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Sediment Core Log Sheet 1 of 1
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Project #:

Collection Date:
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Operator:

AECOM
710 2nd Ave, Ste 1000
Seattle, WA  98104
Phone: (206) 624-9349
Fax: (206) 623-3793
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Sample Length/Penetration Length:

=/

In
te

rv
al

Water Depth (ft):

Vessel:
Process Date:
Process Method:

Comments

(In-situ depth interval in inches with parentheses)
Contacts are recovered depthPI

D

& Graphic LogSa
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e

No odor/sheen unless otherwise noted.

ML: (0.0-1.4) SILT ,dark brown (7.5YR3/3), loose,
wet. 5% sand. Abundant wood fragments.

At 0.6 feet: Moderate hydrocarbon-like odor.

At 0.7 feet: Color change to black (GLEY 12.5).
Trace shell fragments, darker and more decomposed
 wood fibers.

At 1.4 feet: Changes to olive grey CLAYEY SILT,
denser, compacted, increased competancy.

52

20.48

NLU76-PW
NLU Phase 3

PSE10-18628
Puget Sound Energy

01/19/2005
Research Support Services

--
--

Lake

17
3.48

1270969.25 239520.16
NAD83 USCOE Locks

3" polycarbonate divers core

5.2

1.4

--

--

S1 sample collected
at 1445.

Sample S1
0.3 - 1.4'
expanded
0.6 - 2.7'

2.7

Good

--
--

L.M. and D.B.

1.4 2.7
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Sediment Core Log Sheet 1 of 1

Project:
Project #:

Collection Date:
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Operator:

AECOM
710 2nd Ave, Ste 1000
Seattle, WA  98104
Phone: (206) 624-9349
Fax: (206) 623-3793
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Sample Length/Penetration Length:
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Vessel:
Process Date:
Process Method:

Comments

(In-situ depth interval in inches with parentheses)
Contacts are recovered depthPI

D

& Graphic LogSa
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e

No odor/sheen unless otherwise noted.

ML: (0.0-0.4)  SILT, olive brown, very soft, soupy.
One red paint chip. Competent at 0.2 feet. No sheen
or odor.

ML: (0.4-1.5)  SILT, layered black and brown with
rootlets and fibers. Visible black and brown banding.
 Fewer black layers with depth.  No sheen,possible
hydrocarbon-like odor.

At 1.1-1.5 feet: Color change to reddish brown.

ML: (1.5-1.6) SILT, black with organic matter. 1/16"
stiff but pliable "taffy"-like layer within the black silt.
Moth ball odor and slight to moderate sheen.

ML: (1.6-2.1) SILT, reddish brown, soft with rootlets.
Trace black streaks and slight hydrocarbon-like odor.

57

21.51

NLU81-DC
NLU Phase 3

PSE10-18628
Puget Sound Energy

02/02/2005
Research Support Services

--
--

Lake

37.2
-15.69

1271203.12 239401.25
NAD83 USCOE Locks

3" polycarbonate divers core

4.0

2.1

--

--

--

--
--

No samples were
collected for
analysis. 1 amphipod
 swimming in water.

Sample:
0.4 - 1.5'
expanded 0.7 - 1.8'

Sample:
1.5 - 1.6'
expanded 2.6 - 2.8'

3.7

Good

--
--

ALF and S. Ashurst

2.1 3.7
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Project:
Project #:

Collection Date:
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Operator:

AECOM
710 2nd Ave, Ste 1000
Seattle, WA  98104
Phone: (206) 624-9349
Fax: (206) 623-3793
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Calculated Recovery
Sample Length/Penetration Length:
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Vessel:
Process Date:
Process Method:

Comments

(In-situ depth interval in inches with parentheses)
Contacts are recovered depthPI

D

& Graphic LogSa
m

pl
e

No odor/sheen unless otherwise noted.

ML: (0.0-0.1) SILT, olive brown and black, soupy,
wet. Flocculent matter present.Trace sand.

ML: (0.1-1.5) SILT, dark brown, very soft. 20% fine,
fresh rootlets. Trace sand.  No sheen or odor.

At 0.15 feet: Increasing competence.

At 0.4 to 0.8 feet: Five distinct black streak layers,
each banded throughout 1/4" thick.

At 1.1 feet: Increasing clay content (to 15%).

At 1.2 feet: Grey silky silt layer, 1/8" thick is present .

ML: (1.5-1.8) SILT, dark brown, soft, wet. 20%
fibrous wood material and fresh rootlets. Trace sand.
Slight weathered hydrocarbon odor and trace
rainbow florets (sheen).

47

20.71

NLU81(b)-DC
NLU Phase 3

PSE10-18628
Puget Sound Energy

02/04/2005
Research Support Services

--
--

Marine

0
-15.69

1271203.12 239401.25
NAD83 USCOE Locks

3" polycarbonate divers core

4.0

1.8

--
--

--
--

--

Recovery and drive
are listed in inches.
Recovered length is
listed in feet.
Assumed
measurements are in
 feet.

S1 sample collected
at 1215.

S2 sample collected
at 1220.

3.8

Good

--
--

ALF and N. Bacher

1.8 3.8
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Table 5-1  Visual Description of Surface Grab Samples

Sample ID Date 
Collected

Sample 
Method Color Texture Biological Odor Sheen Debris

Depth of 
Penetration 

(in)

Depth of 
Sample 

(cm)

Mudline 
Elevation 

(ft) 1

Water
Depth

(ft)

ST-01 9/14/1999 V V dark brown silt blood worms HC abundant wood chunks/sticks, shirt 6.5 0–10 -18.1 39.0

ST-02 9/15/1999 V V dark brown with black 
organic stain silt rootlets, worm holes, 

blood worms slight HC abundant wood chunks/sticks 6.5 0–10 -19.1 40.0

ST-03 9/15/1999 V V dark brown silt worm holes, blood 
worms strong HC abundant wood chunks 8 0–10 -19.1 40.0

ST-04 9/15/1999 V V dark brown silt none medium HC abundant small wood chunks 7 0–10 -18.1 39.0

ST-05 9/15/1999 V V dark brown with black 
organic stain slightly sandy silt clam shells slight HC abundant pebbles, wood bits 5.5 0–10 -19.1 40.0

ST-06 9/15/1999 V V dark brown with black 
organic stain silt rootlets, worm holes, 

blood worms none mild wood chunks, sticks 8 0–10 -19.1 40.0

ST-07 9/15/1999 V V dark brown with minor 
organic stain silt rootlets, worm holes none slight none 9 0–10 -18.1 39.0

ST-08 9/15/1999 V V dark brown with black 
organic stain

silt with some 
pebbles worm holes mild HC moderate woody fibers, pebbles 7.5 0–10 -20.1 41.0

ST-09 9/13/1999 V V dark brown/black soupy silt none none none none 9 0–10 -19.1 40.0

ST-10 9/15/1999 V V dark brown with black 
organic stain silt worm holes slight HC moderate none 9.5 0–10 -18.1 39.0

ST-11 9/13/1999 V V dark brown with black 
organic stain soupy silt few roots none none fine organic chunks 8.75 0–10 -21.1 42.0

ST-12 9/13/1999 V V dark brown with black 
organic stain wet silt worm holes none none wood chunks 8 0–10 -21.1 42.0

ST-13 9/13/1999 V V dark brown with black 
organic stain wet silt fine rootlets none none none 10 0–10 -19.1 40.0

ST-14 9/13/1999 V V dark brown with black 
organic specks wet silt worms none none none 9 0–10 -19.1 40.0

ST-15 9/13/1999 V V dark brown with black 
organics wet silt blood worms none none fine wood debris 10 0–10 -22.1 43.0

ST-16 9/13/1999 V V dark brown with black 
organic stain wet silt none none none none 8.5 0–10 -22.1 43.0

ST-17 9/13/1999 V V dark brown with black 
organic stain wet silt none none none none 7.5 0–10 -21.1 42.0

ST-18 9/14/1999 V V dark brown with trace 
organic stains

silt with some fine 
sand rootlets none none fine wood fibers, sticks 9 0–10 -24.1 2 45.0

ST-19 9/15/1999 V V dark brown with black 
organic stain wet silt few worm holes none slight sticks 9 0–10 -24.1 45.0

F:\PROJECTS\DOCS\4403\Doc\Sediment Investigation\NLU Draft\[NLU Sediment Tables.xls]5-1 Page 1 of 2



Table 5-1  Visual Description of Surface Grab Samples

Sample ID Date 
Collected

Sample 
Method Color Texture Biological Odor Sheen Debris

Depth of 
Penetration 

(in)

Depth of 
Sample 

(cm)

Mudline 
Elevation 

(ft) 1

Water
Depth

(ft)

ST-20 9/15/1999 V V dark brown with black 
organic stain silt small worm holes none slight none 9 0–10 -23.1 44.0

ST-21 9/15/1999 V V dark brown with black 
organic stain silt none none slight small wood chunks 10.5 0–10 -23.1 44.0

ST-22 9/14/1999 V V dark brown with black 
organics silt none none none none 9 0–10 -19.1 2 40.0

ST-23 9/14/1999 V V dark brown with black 
organics silt none none none none 10 0–10 -25.1 2 46.0

ST-24 9/14/1999 V V dark brown with black 
organics wet silt blood worms none none fine wood debris 9 0–10 -23.1 44.0

ST-25 9/14/1999 V V dark brown with black 
organics silt none none none none 10.5 0–10 -26.1 47.0

ST-26 9/14/1999 V V dark brown silt with some fine 
sand fine rootlets none none fine woody debris 7 0–10 -21.1 42.0

ST-27 9/14/1999 V V dark brown silt blood worms none none fine woody debris 8.5 0–10 -22.1 43.0

ST-28 9/15/1999 V V dark brown silt few worm holes slight HC slight none 10.5 0–10 -8.1 29.0

ST-29 9/14/1999 V V dark brown with black 
organic stain silt few rootlets none none some woody debris 10 0–10 -18.1 2 39.0

ST-30 9/14/1999 V V dark brown with black 
organic stain silt mussel shell, rootlets none none wood chunks, sticks 9 0–10 -18.1 39.0

ST-31 9/14/1999 V V dark brown with brown 
organic stain

silt with some fine 
sand

worm holes (lg. & 
sm.) none none fine woody debris 9 0–10 -11.1 32.0

ST-32 9/14/1999 V V dark brown silt with some fine 
sand blood worms, rootlets none none fine woody debris, shells, 

paint chips 6.5 0–10 -17.1 38.0

ST-34 9/16/1999 V V dark brown with black 
organic stain

silt with minute fine 
sand none mild HC medium none 11 0–10 -19.6 40.5

ST-35 9/16/1999 V V dark brown with black 
organic stain

silt with minute fine 
sand

worm holes, light 
brown, algal/organic 

mats
mild HC medium sticks 0–10 -16.6 38.5

ST-37 9/16/1999 V V dark brown silt with slight very 
fine sand none none mild none 10 0–10 -17.1 38.0

ST-42 9/16/1999 V V dark brown with black 
organic stain

silt with medium to 
coarse sand

shells, worm holes, 
and milfoil slight HC mild none 0–10 12.3 8.6

ST-43 9/16/1999 V V dark brown with black 
organic stain

silt with minute very
fine sand lots of organics mild HC mild sticks, tire 8 0–10 -17.5 38.4

Notes:
HC - Hydrocarbon odor.
V V - Sampled using a Van Veen sampler.
1  USACE Locks/Lakes Datum calculated from lake level at time of sampling.
2  Depth estimated from NOAA Nautical Chart #18447.
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North Lake Union Phase 2 - Grab Sample Summary & Description

Location ID Date Water Depth 
(ft)

USACE 
Elevation     

(ft) 

Sampler 
Penetration 
Depth (in)

No. of Grab 
Attempts Visual Sample Description Biota Debris

NLU01-SS-0010 10/14/02 21.0 -0.6 10 2

OL: Wet, soft, brown gray, CLAYEY ORGANIC 
SILT w/ trace fine sand. 5-10% wood 
fragments. Slight to moderate hydrocarbon-like 
odor.

Light brown algal 
dusting w/ white 

larvae (worm) 1cm 
long. 

Composite asphalt shingles 
fragments just below 10 

cm.

NLU02-SS-0010 10/15/02 29.3 -8.9 12 1 OL: Wet, soft, olive gray, ORGANIC SILT w/ 
trace fine sand. Organic irridecense. None

Metals strips (2), gas cap, 
door mat 2'x1.5' stuck in 

jaws.

NLU04-SS-0010 10/15/02 38.6 -18.2 12 1 OL: Wet, very soft, olive gray, ORGANIC SILT 
w/ trace fine sand. None None

NLU05-SS-0010 10/15/02 5.0 15.4 5.5 3
SW: Wet, med dense, coarse SAND WITH 
GRAVEL. Gravel is well-rounded and poorly 
sorted.

Surface covered in 
algae.

4"x3" piece of brick like 
material, 1"x2" brown piece 

of glass.

NLU06-SS-0010 10/14/02 35.4 -15.1 12 1
OL: Wet, soupy, soft, olive brown, ORGANIC 
SILT w/ trace clay. Slight to moderate H2S 
odor.

None None

NLU07-SS-0010 10/14/02 37.8 -17.4 12 3 OL: Wet, soupy, soft, olive brown, ORGANIC 
SILT. Homogenous, very slight organic sheen. None

Tire stuck in jaws: Ford 
Dearborn Michigan. 

Stamped: Military No. 
Y702387. 4-ply 6.00-16/284

NLU08-SS-0010 10/15/02 41.5 -21.1 12 1 OL: Wet, very soft, olive gray, ORGANIC SILT. 
Slight H2S odor. Trace leaves None

NLU10-SS-0010 10/15/02 41.3 -20.9 12 1
ML: Wet, very soft, olive gray, SILT w/ trace 
sand. Faint organic odor. Minor wood chunks 
(3/4" - 1").

None None

NLU12-SS-0010 10/15/02 40.3 -19.9 12 1
OL: Wet, soupy, very soft, olive gray, 
ORGANIC SILT w/ trace fine sand. Trace to 
moderate H2S odor.

None None

NLU13-SS-0010 10/14/02 38.4 -18.0 12 1
OL/OH: Wet, soft, olive gray, CLAYEY 
ORGANIC SILT w/ trace fine sand. Scattered 
rootlets (3-5%), H2S odor. 

None None

NLU14-SS-0010 10/14/02 39.2 -18.8 12 1
OL: Wet, soft, olive gray, ORGANIC SILT w/ 
minor clay and trace fine sand. Trace roots, 
slight H2S odor.

None None

NLU15-SS-0010 10/14/02 40.2 -19.8 12 1
OL: Wet, soupy, soft, olive gray, ORGANIC 
SILT w/ trace fine sand and clay. Slight H2S 
odor and organic sheen. Occasional twig (3").

None None

NLU16-SS-0010 10/15/02 40.9 -20.5 12 1
OL: Wet, very soft, olive gray, ORGANIC SILT 
w/ trace sand. Trace sheen, slight H2S odor. 
Black dusting on surface of grab.

None Wood, pipe, rope

NLU17-SS-0010 10/14/02 40.2 -19.8 11 1
OL: Wet, soft, olive gray, ORGANIC SILT w/ 
trace fine sand. Trace hydrocarbon sheen and 
slight hydrocarbon-like odor.

None Trace wood debris, root 6"

NLU21-SS-0010 
(Reference Station) 2( )

10/15/02 30.8 -10.4 12 2
OL: Wet, very soft, brownish gray, ORGANIC 
SILT w/ minor fine sand. Scattered light gray 
sandy pocketssandy pockets. 

Fresh water 
clams, mussels 

(2), 2 cm 
segmented worm.

20% wood (bark, chunks)

NLU22-SS-0010 
(Reference Station) 2

10/15/02 26.8 -6.4 12 1 OL: Wet, soft, reddish brown, ORGANIC SILTY 
WOOD w/ minor fine sand. Mussels, clams 50% shredded wood 

material (bark).

NLU101B-SS-XXXX 11/11/02 1.5 18.8 14 1

0-3 cm: SP, Wet to moist, dense, brown gray, 
medium to coarse SAND w/ trace gravel. 3-10 
cm: SP, Damp, dense, blackish gray, medium 
to coarse SAND w/ trace gravel. 10-20 cm: SP,
Damp, dense, blackish gray, coarse SAND w/ 
trace gravel. Slight hydrocarbon like odor. 20-
30 cm: Same as 10-20 cm w/ scattered paint 
chips.

Some clam shells
Green & brown glass 

shards, scattered paint 
chips.

NLU101-SS-XXXX 11/11/02 12.0 8.3 10 2

0-10 cm: SP, Wet, dense, olive gray, medium 
to coarse SAND w/ minor gravel, trace rootlets. 
10-20 cm: SP, Wet, dense, dark olive gray, 
SAND WITH GRAVEL.

None Piece of scrap metal, 2 
nails.

NLU102-SS-XXXX 11/14/02 31.4 -11.0 16 1

0-10 cm: OL, Wet, soft, olive brown, ORGANIC 
SILT w/ fine sand, trace roots. 10-20 cm: OL, 
Wet, soupy, olive brown ORGANIC SILT. 
Slight spotty sheen. Roots. 20-30 cm: OL, 
Same geology as above, no odor or sheen.

Worms (2) None

NLU103-SS-XXXX 11/14/02 7.5 12.9 13 1

0-10 cm: OL, Wet, soft, black, sandy, 
ORGANIC SILT. Strong organic odor, slight 
organic sheen. 10-20 cm: SP, Wet, med 
dense, black, medium SAND w/ trace silt. No
sheen, no odor.

Milfoil on surface, 
worm

Small glass frags, small 
lumber and wood debris.

NLU104-SS-XXXX 11/12/02 42.0 -21.7 16.5 3
OL: Wet, soft, olive gray, ORGANIC SILT w/ 
trace fine sand. Very slight spotty rainbow 
sheen. Trace roots.

None None

NLU105-SS-XXXX 11/12/02 41.3 -21.0 16 1
OL: Wet, soupy, soft, olive gray, ORGANIC 
SILT w/ trace fine sand. Slight H2S odor w/ 
slight spotty sheen.

None None

NLU106-SS-XXXX 11/12/02 39.9 -19.6 16 1
OL: Wet, soupy, soft, olive gray, ORGANIC 
SILT. Very slight sheen. Black dusting on 
surface of grab.

None None

NLU107-SS-XXXX 11/11/02 38.5 -18.2 16 1

OL: Wet, soupy, soft, olive gray, ORGANIC 
SILT. Very slight hydrocarbon-like odor. 
Discontinous black dusting on top of sample 
(pasty, silty, no grit, stains gloves when dried).

None None

NLU112-SS-XXXX 11/14/02 35.3 -15.1 16 1

0-10 cm: OL, Wet, soft, olive gray, ORGANIC 
SILT. Very slight sheen (2 spots). 10-20 cm: 
OL, Same geology as above, slight to 
moderate spotty sheen, hydrocarbon-like odor. 
20-30 cm: OL, Same geology as above but 
with trace fine sand. Slight to moderate sheen.

None Wire stuck in jaws.

NLU113-SS-XXXX 11/14/02 40.7 -20.3 16 2

0-10 cm: OL, Wet, soupy, soft, olive gray, 
ORGANIC SILT. Very slight spotty sheen. 10-
20 cm: OL, Same geology as above, moderate 
hydrocarbon-like odor. 20-30 cm: OL, Wet, 
soft, olive gray, ORGANIC SILT. Strong 
hydrocarbon-like odor.

None Bottle

NLU114-SS-XXXX 11/13/02 40.7 -20.4 16 1

0-10 cm: OL, Wet, soupy, soft, olive gray, 
ORGANIC SILT. Slight H2S odor, no roots. 10-
20 cm: ML, Wet, loose, olive gray SILT. 20-30 
cm: ML/CL, Wet, loose, gray brown, CLAYEY 
SILT.

None None



-

NLU115-SS-XXXX 11/12/02 40.1 -19.8 15 1

0-10 cm: OL, Wet, soupy, soft, olive gray, 
ORGANIC SILT w/ trace fine sand. Light to 
moderate hydrocarbon-like odor and moderate 
spotty rainbow sheen. Dusting of black 
material on top. 10-30 cm: OL, Same geology 
as above but now moderate to strong 
hydrocarbon-like odor and sheen. Small blebs 
of black, sticky material. 

None None

NLU116-SS-XXXX 11/11/02 40.6 -20.3 16 1

OL: Wet, soupy, soft, olive gray, ORGANIC 
SILT w/ trace fine sand. Trace wood chunks. 
Slight to moderate hydrocarbon-like odor, 
spotty rainbow sheen. Black, slightly gritty 
dusting on top of sample.

None Paint can rim, carbon 
chunk, bottle.

NLU120B-SS-XXXX 11/13/02 16.8 3.5 13 1

0-10 cm: SP, Wet, med dense, olive gray, 
coarse SAND WITH GRAVEL (multicolored 
grains). Slight spotty rainbow sheen. 10-30 cm: 
GP, Wet, dense, blackish gray, GRAVEL WITH 
SAND trace spotty sheen.

Small clams Small orange brick pieces.

NLU120-SS-0010 11/13/02 24.2 -3.9 10 2
SP: Wet, med dense, salt and pepper gray, 
coarse SAND WITH GRAVEL. Very slight 
hydrocarbon-like odor.

Clam
Brick chunks, corroded 

pipe, glass bottle, 6" 
aggregate mass.

NLU121-SS-XXXX 11/13/02 40.7 -20.4 16 1

0-10 cm: OL, Wet, soft, dark olive gray, 
ORGANIC SILT. Very slight sheen. 10-20 cm: 
OL, Same geology as above, slight 
hydrocarbon-like odor and slight spotty sheen. 
20-30 cm: OL, Same geology as above, strong 
hydrocarbon-like odor, blackish blueish 
metallic sheen.

None None

NLU122-SS-XXXX 11/13/02 26.9 -6.6 16 4

0-10 cm: ML, Wet, soft, olive gray, SILT WITH 
SAND w/ strong hydrocarbon-like odor and 
strong spotty rainbow sheen. PID=0.05. 10-30 
cm: ML, Same geology as above, pervasive 
metallic sheen, trace rootlets, PID=2.5

None None

NLU123-SS-XXXX 11/13/02 40.7 -20.4 15 1

0-10 cm: OL, Wet, soft, black ORGANIC SILT 
w/ trace fine sand. Slight spotty sheen. 10-20 
cm: OL, Same geology as above, trace roots, 
trace hydrocarbon-like odor. 20-30 cm: OL, 
Wet, loose, olive brown ORGANIC SILT. Slight 
spotty sheen and trace hydrocarbon-like odor.

None Rusted wire in jaws.

NLU124-SS-XXXX 11/13/02 41.0 -20.7 13 1

0-10 cm: OL, Wet, very soft, blackish brown, 
ORGANIC SILT w/ very trace fine sand. Trace 
rootlets. Slight spotty sheen (very distinctive, 
vibrant colors). 10-30 cm: OL, Wet, soft, 
blackish olive brown, ORGANIC SILT w/ minor 
fine sand (more gritty than 0-10). Trace wood 
debris. Slight spotty sheen (more than in 0-10), 
slight hydrocarbon-like odor.

None None

NLU126-SS-XXXX 11/13/02 41.7 -21.4 15 1

0-10 cm: OL, Wet, very soft, black ORGANIC 
SILT w/ minor fine sand. Slight to moderate 
spotty sheen. 10-20 cm: OL, Wet, soft, 
brownish black, ORGANIC SILT w/ minor 
sand. Slight to moderate spotty sheen. 20-30 g p y
cm: OL/OH, Olive gray, CLAYEY ORGANIC 
SILT. 

None Blue paint chips

NLU127-SS-0010 11/12/02 32.9 -12.6 6 6

0-3 cm: SM, 0.3cm crust of orange oxidized 
material, then 2.5 cm of dense, damp, blackish
green, SILTY SAND.  3-10 cm: SP, blackish 
green, SAND w/ trace silt.

None Paint chips, other metal 
debris.

NLU128-SS-0010 11/13/02 4.9 15.4 7 2

SP: Wet, med dense, blackish gray, medium 
SAND w/ minor gravel. Trace rootlets. 
Scattered flecks (micaceous like) of green and 
blue. Slight H2S odor.

None None

NLU129-SS-XXXX 11/11/02 28.6 -8.3 16 2

0-10 cm: Wet, loose, dark brown, wood debris 
w/ some sand, twigs, leaves, roots. Trace paint 
chips, sheen and H2S odor. 10-30 cm: SP,
Wet, loose, dark brown, organic-rich fine 
SAND. Shredded wood, strong rainbow sheen, 
slight hydrocarbon-like odor.

None Wood debris, trace paint 
chips.

NLU130-SS-XXXX 11/12/02 7.4 12.9 11 3

0-10 cm: SP, Wet, med dense, black to brown 
black, medium SAND w/ trace gravel and 
substantial wood debris (45%). Strong 
hydrocarbon-like odor and rainbow sheen. 10-
30 cm: SP, same geology as above but 
increasing hydrocarbon-like odor and rainbow 
sheen.

None

Plexiglass, bottle, globular 
dense aggregate or 

irregular mass w/ strong HC 
like odor.

NLU131-SS-XXXX 11/12/02 7.1 13.2 11 1

0-10 cm: SP, Wet, loose, blackish brown, 
medium to coarse SAND w/ trace gravel. 
Moderate hydrocarbon-like odor and moderate 
spotty rainbow sheen. Well rounded gravel up 
to 2". 10-20 cm: SP, Same geology as above, 
uniform rainbow sheen, hard black 
aggregates.

Milfoil, 2" clam None

NLU133-SS-XXXX 11/14/02 15.5 4.7 12 3

0-2.5 cm: GP, Layer of pea gravel. 2.5-10 cm: 
SP, Wet, med dense, blackish gray, medium 
SAND w/ trace silt. Multicolored grains. Very 
faint hydrocarbon-like odor. Trace coarse 
sand. 10-20 cm: GP, Wet, dense, blackish 
brown, GRAVEL WITH SAND. Very slight 
hydrocarbon-like odor.

Mussel, crayfish, 
clams

Yellow brick fragment, 
glass bottle

NLU134-SS-XXXX 11/14/02 15.5 4.7 14 3

0-10 cm: SP-SM, Wet, loose, blackish brown, 
medium SAND WITH SILT. Trace to minor 
wood debris (rootlets, twigs, reeds). Very slight 
spotty sheen. 10-20 cm: SM, Damp to wet, 
med dense, blackish brown, SILTY SAND. 
Slight spotty sheen, slight to moderate odor. 
Trace twigs.

Milfoil, mussels Small brick fragments, paint 
chips (red, white, gold)

NLU135-SS-XXXX 11/14/02 39.8 -19.6 15 1

0-10 cm: OL, Wet, soft, olive brown, ORGANIC 
SILT. H2S odor. 10-30 cm: OL, Same geology
but w/ moderate spotty sheen and hydrocarbon
like odor.

None None

NLU136-SS-XXXX 11/14/02 39.8 -19.6 15 1

0-10 cm: OL, Wet, soupy, soft, olive gray, 
ORGANIC SILT w/ trace fine sand. Very faint 
hydrocarbon-like odor. Trace wood debris. 
Slightly stronger hydrocarbon-like odor with 
depth. No sheen observed (no more sunlight 
left).

None None

Notes: 
NLU = North Lake Union
SS = Surface Grab
0010 = 0 to 10 cm surface sample
XXXX  = More than 0-10cm sample collected. See Visual Sample Description Column.
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ESA Table K-1  Sheen and Ultraviolet Test Results from Surface Sediment Samples

% Sheen Sheen 
Color Comments % 

Flourescence
Flourescence 

(Intensity) Specks NAPL Class

NLU13-TX-0010 4/22/2005 20 IR none 80 faint some possible B
NLU40-SS-0010 12/15/2004 0 — none 80 very faint trace none C
NLU41-SS-0010 12/15/2004 0 — none 0 none none none C
NLU41-TX-0010 4/22/2005 0 — none 0 none none none C
NLU42-SS-0010 12/15/2004 0 — none 0 none none none C
NLU43-SS-0010 12/15/2004 0 — none 30 very faint trace none C
NLU44-SS-0010 12/15/2004 0 — none 0 none none none C
NLU45-SS-0010 12/15/2004 0 — none 0 none none none C
NLU46-SS-0010 12/15/2004 0 — none 0 none none none C
NLU47-SS-0010 12/15/2004 0 — none 0 none none none C
NLU48-SS-0010 12/15/2004 0 — none 0 none none none C
NLU49-SS-0010 12/15/2004 1 IR 1mm diameter 0 none none none C
NLU50-SS-0010 12/15/2004 0 — none 0 none none none C
NLU51-SS-0010 12/15/2004 20-25 IR streaky, dissipates quickly 90 moderate some possible B
NLU51-TX-0010 4/22/2005 80 IR none 95 moderate some yes A
NLU52-SS-0010 12/15/2004 0 — none 0 none none none C
NLU53-SS-0010 12/15/2004 0 — none 0 none none none C
NLU54-SS-0010 12/15/2004 0 — none 0 none none none C
NLU55-SS-0010 12/15/2004 0 — none <1 faint trace none C
NLU55-TX-0010 4/22/2005 20 IR spots 90 faint abundant yes A
NLU56-SS-0010 12/15/2004 5-10 IR 2-4mm diameter, dissipates quickly 0 none none none C
NLU57-SS-0010 12/15/2004 5-10 IR 10mm diameter, dissipates quickly 80 very faint trace possible B
NLU58-SS-0010 12/15/2004 0 — none 0 none trace none C
NLU59-SS-0010 12/15/2004 20 dark brown streaky, dissipates quickly 90 moderate abundant possible B
NLU61-SS-0010 12/15/2004 0 — none 0 none none none C
NLU62-SS-0010 12/15/2004 0 — none 0 none some none C
NLU63-SS-0010 12/15/2004 5 IR streaky, dissipates quickly 80 very faint some possible B
NLU64-SS-0010 12/15/2004 0 — none 90 very faint none none C
NLU64-TX-0010 4/22/2005 0 — none 0 none none none C
NLU65-SS-0010 12/15/2004 60 IR 5mm diameter, streaky, spotty, does not dissipate quickly 0 none none none C
NLU66-SS-0010 12/15/2004 5 IR 1-2mm diameter, dissipates quickly 0 none none none C
NLU66-TX-0010 4/22/2005 0 — none 80 very faint trace none C
NLU67-SS-0010 12/15/2004 5-10 IR streaky, dissipates quickly 90 faint few possible B
NLU68-SS-0010 12/15/2004 5-10 IR 1-3mm diameter, dissipates upon agitation 90 moderate abundant possible A
NLU69-SS-0010 12/15/2004 0 — none 0 none none none C
NLU69-TX-0010 4/22/2005 0 — none 0 none none none C
NLU70-SS-0010 12/15/2004 0 — none 0 none none none C
NLU71-SS-0010 12/15/2004 0 — none 85 very faint none none C
NLU72-SS-0010 12/15/2004 0 — none 0 none trace none C
NLU73-SS-0010 12/15/2004 0 — none 60 very faint trace none C
NLU73-TX-0010 4/22/2005 0 — none <1 none trace none C
NLU74-SS-0010 12/15/2004 30-40 IR 3mm diameter, streaky, spotty, dissipates quickly 0 none none none C
NLU75-SS-0010 12/15/2004 0 — none 0 none none none C
NLU76-TX-0010 4/22/2005 0 — none 0 none trace none C
NLU77-SS-0010 12/15/2004 0 — none 0 none none none C
NLU78-SS-0010 12/15/2004 10-15 IR 2mm diameter, dissipates quickly 0 none none none C
NLU81-TX-0010 4/22/2005 0 — none <1 none trace none C
NLU82-TX-0010 4/22/2005 < 1 IR spots 1 faint trace possible B
NLU83-TX-0010 4/22/2005 0 — none 0 none none none C
NLU84-TX-0010 4/22/2005 0 — none 0 very faint none none C
NLU85-TX-0010 4/22/2005 0 — none <1 none trace none C
NLU86-TX-0010 4/22/2005 <1 IR small wisps 60 faint trace possible B
NLU87-TX-0010 4/22/2005 <5 IR spots 80 very faint trace possible B
NLU117-TX-0010 4/22/2005 20 IR none 60 faint few possible B

NLUEPA19-TX-0010 4/22/2005 <1 IR tiny spots 0 none none none C
NLUEPA5-TX-0010 4/22/2005 0 — none 40 faint trace possible B
NLURef1-TX-0010 4/22/2005 0 — none 0 none none none C
NLURef2-TX-0010 4/22/2005 0 — none 0 none none none C

Notes:
Sheen Test
  % sheen - percentage of surface area of water covered by sheen
  Sheen color - dark brown, IR (iridescent)
  Comments - summary of observations
UV Test
  % flourescence - the percentage of the sample which displays 'matrix glow'
  Flourescence - descriptors include none, very faint, faint, moderate, and bright
  Specks (intensity) - descriptors include none, trace, few, some, abundant
  NAPL is confirmed under regular light and by other criteria; greater than 5% sheen.
  Class -  A = NAPL is apparent; B = NAPL is suspected; C = no NAPL present

Sample ID

Sheen Test Results

Date of 
Tests

UV Fluorescence Test Results

K-1



Table 4-4   Summary Description of Grab Samples

Color
USCS 

Classification
Soil Type Biological Odor Sheen Comments

Recovery 

Depth (cm)

Depth of 

Sample 

(cm)

Mudline 

Elevation 

(USACE ft)

Water

Depth

(ft)

NLU13-TX-0010 4/13/2005 olive green OL
organic silt with 

sand
none

trace HC-like 

odor
1/8" spots

trace fresh rootlets; 2-4" 

below surface = lots of 

bark

28 0-10 -17.9 39.7

NLU40-SS-0010 12/8/2004
dark olive gray 

silt; gray clay
OL

organic silt; little 

sand
none none 1/8" spots

trace to minor wood 

debris and fibers, clay 

layer at 20cm

26 0-10 -17.5 37.5

NLU41-SS-0010 12/8/2004 dark olive gray OL
organic silt; little 

sand
none none 1/8" spots none 24 0-10 -20.8 40.8

NLU41-TX-0010 4/13/2005 olive gray OL
organic silt; few 

sand
none none none none 26 0-10 -20.1 41.9

NLU42-SS-0010 12/7/2004 olive brown OL
organic silt; little 

sand
1" long worm none

trace metallic 

sheen; 1/8" spots
none 26 0-10 -19.3 39.3

NLU43-SS-0010 12/7/2004 dark olive gray OL
organic silt; little 

sand
none none none minor decaying rootlets 25 0-10 -19.8 39.9

NLU44-SS-0010 12/7/2004
dark olive 

brown
OL

organic silt; little 

sand
none none 1/8" spots

3x7" bark piece; rootlets 

below 10cm
27 0-10 -21.1 41.1

NLU45-SS-0010 12/8/2004 dark olive gray OL
organic silt; little 

sand
none none trace, 1/8" spots decaying organic material 23 0-10 -21.1 41.1

NLU46-SS-0010 12/9/2004 dark olive gray OL

organic silt; little 

sand and few 

clay

none none trace, 1/8" spots
twig at 3", thin gray silt at 

25cm
26 0-10 -12.2 32.2

NLU47-SS-0010 12/7/2004 dark olive gray OL
organic silt; little 

sand
small midge

slight sulfide-like 

odor
trace, 1/8" spots decomposing roots 24 0-10 -23.4 43.4

NLU48-SS-0010 12/8/2004 dark olive gray OL
organic silt; little 

sand
none none

minor sheen; 1/8" 

spots

trace to minor 

decomposing root 

fragments and organic 

material

27 0-10 -21.0 41.0

NLU49-SS-0010 12/7/2004 dark olive gray OL
organic silt; little 

sand
none none trace, 1/8" spots

minor decaying rootlets 

and organic material
27 0-10 -25.1 45.4

NLU50-SS-0010 12/7/2004 dark olive gray OL
organic silt; little 

sand

common mussel 

on surface
none trace, 1/8" spots

abundant rootlets, 

organic debris
25 0-10 -26.4 46.4

NLU51-SS-0010 12/10/2004 dark olive gray OL
organic silt with 

sand

3/4" clam, 3" 

clam

slight-moderate 

HC-like odor

moderate black 

metallic sheen on 

wood fibers; 

moderate 1/4" 

spots in silt (15% 

coverage)

25-30% shredded wood

fibers
NR 0-10 2.1 17.9

NLU51-TX-0010 4/14/2005 NR SM sand; little silt clams slight odor slight

shredded wood, metal 

nuggets, light weight 

angular black coal-like 

pieces

20 0-10 4.7 17.1

Sample ID

Field Observations of Sample Sample Recovery Details

Date 

Collected
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Table 4-4   Summary Description of Grab Samples

Color
USCS 

Classification
Soil Type Biological Odor Sheen Comments

Recovery 

Depth (cm)

Depth of 

Sample 

(cm)

Mudline 

Elevation 

(USACE ft)

Water

Depth

(ft)

Sample ID

Field Observations of Sample Sample Recovery Details

Date 

Collected

NLU52-SS-0010 12/7/2004 dark olive gray OL
organic silt; little 

sand
worm casts none trace, 1/8" spots

decomposing plant 

material
26 0-10 -18.9 38.9

NLU53-SS-0010 12/6/2004
black, orange 

specs

sand; little silt 

and few gravel
none

moderate sulfide-

like odor
trace, 1/8" spots

1/4" cut wood piece, roots 

and organics
23 0-10 11.8 8.2

NLU54-SS-0010 12/8/2004 dark olive gray OL
organic silt; little 

sand
none none trace, 1/8" spots none 27.5 0-10 -20.8 NR

NLU55-SS-0010 12/9/2004

brown gray, 

multicolored 

grains

SM sand; little silt

milfoil, 

cironomids, 

amphipods, 

clams

none trace, 1/8" spots

1/4" cut wood piece, coat 

hanger, piece of duct 

tape in jaws

20 0-10 7.0 13.0

NLU55-TX-0010 4/15/2005
dark grayish 

green
SM sand; little silt

seaweed, 2 

clams

moderate 

mothball-like 

odor

moderate to 

strong sheen
trace wood chunks 21 0-10 5.4 16.4

NLU56-SS-0010 12/10/2004 dark olive gray SP
sand with 

gravel; trace silt
none

trace HC-like 

odor

trace to moderate, 

1/8' metallic spots
trace wood fibers 20 0-10 4.5 15.5

NLU57-SS-0010 12/8/2004 dark olive gray SM sand; little silt none none trace 1/8" spots none 25 0-10 -14.0 34.0

NLU58-SS-0010 12/6/2004 black OL
organic silt; few 

sand
none none

trace black 

organic sheen

trace to minor leaf and 

twigs, organics
NR 0-10 15.1 4.9

NLU59-SS-0010 12/6/2004 black SM
sand; little 

organic silt

1/2" and 2 1/2 - 

3' freshwater 

clams, shell 

fragments

slight to 

moderate HC-

like odor

slight metallic 

sheen

rootlets, iron-oxide like 

nodules
21 0-10 8.7 11.4

NLU60-SS-0010 1/26/2005 blue gray CL
clay with sand 

and gravel
none none none

pine needles, leaves, and 

wood debris, sample 

location was above water 

line

10 0-10 20.6 0.0

NLU61-SS-0010 12/7/2004
olive brown 

black
OL

organic silt; little 

sand
none none trace, 1/8" spots

decomposing rootlets, 

3"x3" plastic piece
25 0-10 -22.8 42.8

NLU62-SS-0010 12/9/2004 dark olive gray OL
organic silt; little 

sand
none

minor sulfide-

like odor
trace, 1/8" spots

2' of 1" cable in bottom of 

grab
28.5 0-10 -3.5 23.5

NLU63-SS-0010 12/9/2004 dark olive gray ML silt; little sand none
trace HC-like 

odor

minor to moderate 

sheen 

3"x4" piece of wood, 3'" 

vesicular, black, 

agglomerate piece in 

bottom of grab

30 0-10 -6.7 26.7

NLU64-SS-0010 12/10/2004 dark olive gray OL
organic silt; little 

sand
none

moderate sulfide-

like odor

trace to moderate, 

1/4" spots

sheen and oder increase 

with depth, 15% wood 

content below 20cm

27 0-10 -12.0 32.0

NLU64-TX-0010 4/14/2005 dark olive green OL
organic silt with 

sand
red worms none none

minor root fragments, 

trace sheen and oder 

from 12-20cm

25 0-10 -12.8 34.6
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NLU65-SS-0010 12/11/2004 black GP gravel with sand

amphipod, 

algae, ~30 clams 

(up to 1" long)

trace HC-like 

odor
none

numerous brittle black 

aggregates (4" diameter) 

with HC-like odor, 3" coal-

like aggregates

14 0-10 11.3 8.7

NLU66-SS-0010 12/9/2004 dark olive gray OL
organic silt; little 

sand
none

trace sulfide-like 

odor
trace, 1/8" spots trace wood debris 27 0-10 -16.8 36.8

NLU66-TX-0010 4/14/2005
dark olive green 

to black
OL

organic silt; little 

sand
none none none trace florets 23 0-10 -14.9 36.7

NLU67-SS-0010 12/10/2004 dark olive gray OL
organic silt with 

sand
none

slight HC-like 

odor

moderate, 1/4" 

spots

wood fibers, wood 

content increases with 

depth

27 0-10 -4.2 24.2

NLU68-SS-0010 12/5/2004 black SM sand with silt none HC-like odor

spotty to moderate 

metallic sheen 

(5%), 1/4" spots

10% wood fibers, angular 

viscular aggregrate up to 

5", intact glass bottle at 

bottom of grab

30 0-10 -5.2 25.2

NLU69-SS-0010 12/8/2004 dark olive gray OL
organic silt; little 

clay
none

moderate sulfide-

like odor
none twigs and roots 26.5 0-10 -16.0 36.0

NLU69-TX-0010 4/14/2005 dark olive green OL
organic silt; little 

sand
none none none

strong sulfide-like oder 

below 15cm
24 0-10 -15.0 36.8

NLU70-SS-0010 12/10/2004 dark olive gray OL
organic silt; little 

sand
none none trace, 1/8" spots fibrous organics 27 0-10 -18.0 38.0

NLU71-SS-0010 12/10/2004 dark olive gray OL
organic silt with 

sand
none

slight HC-like 

odor
trace, 1/4" spots trace fibrous organics 23 0-10 -4.7 24.7

NLU72-SS-0010 12/9/2004 dark olive gray OL
organic silt; little 

sand
none none trace, 1/8" spots

fibrous organics, leaf 

fragments
26 0-10 -12.4 32.4

NLU73-SS-0010 12/9/2004 dark olive gray OL
organic silt with 

sand
none

slight HC-like 

odor
slight, 1/8" spots decaying organic matter 27 0-10 1.8 18.2

NLU73-TX-0010 4/14/2005 brown OL
organic silt with 

sand
none none none

trace wood debris up to 

1"
24 0-10 -0.2 22.0

NLU74-SS-0010 12/11/2004 dark olive gray OL
organic silt; little 

sand
clam shells none

moderate (40% 

coverage), 

rainbow

woody fragments and 

chunks (1"x4")
26 0-10 -5.4 25.4

NLU75-SS-0010 12/7/2004 dark olive gray OL
organic silt; little 

sand
none

slight sulfide-like 

odor
trace, 1/8" spots none 25.5 0-10 -23.2 43.2

NLU76-TX-0010 4/13/2005 olive green OL
organic silt with 

sand
1/2"clam, milfoil none trace fluorette trace wood string fiber 28 0-10 -2.6 24.4

NLU77-SS-0010 12/6/2004
dark brown to 

black
GP gravel none none none leaf debris and organics 18 0-10 18.8 1.2

NLU78-SS-0010 12/6/2004
dark brown to 

black
OL

organic silt; little 

sand
none none none

trace wood, decomposing 

leaves
21 0-10 15.2 4.9

NLU81-TX-0010 4/13/2005 olive green OL
organic silt; little 

sand
none none trace fluorette duct tape in jaws 26 0-10 -15.9 37.7
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NLU82-TX-0010 4/13/2005 olive brown OL
organic silt with 

sand
none slight trace

trace wood fibers, small 

wood chunks, strong odor 

from 5-8"

22 0-10 -5.9 27.7

NLU83-TX-0010 4/13/2005 olive gray OL
organic silt; little 

sand
none

slight organic 

odor
none

fresh rootlest and bark 

pieces from 10-18cm
27 0-10 -19.9 41.7

NLU84-TX-0010 4/14/2005 dark olive green OL
organic silt; little 

sand
none none none

rootlets, 10oz. Plastic cup 

in jaws
23 0-10 -19.5 41.3

NLU85-TX-0010 4/13/2005 olive gray OL
organic silt; little 

sand
none none none trace rootlets 25 0-10 -19.8 41.6

NLU86-TX-0010 4/14/2005 dark olive green ML silt with sand red worms none minor

paint chips, plastic and 

wood pieces, brick 

fragments, pieces of 

charcoal, bark

19 0-10 -19.5 41.3

NLU87-TX-0010 4/13/2005 dark olive gray OL
organic silt with 

sand
none none trace, 1/8" spots

trace twigs, wood 

fragments, and roots
24 0-10 -18.5 40.3

NLU117-TX-0010 4/14/2005 grayish black OL
organic silt with 

sand
none

trace HC-like 

odor, strong 

sulfide-like odor

slight to moderate 

flourettes
trace wood shreds 23 0-10 -12.7 34.5

NLUEPA5-TX-0010 4/14/2005 olive brown OL
organic silt with 

sand

trace worm 

castings, 2 

clams

none none
rootlets, wood shred 

stuck in jaws
27 0-10 -8.4 30.2

NLUEPA19-TX-0010 4/14/2005
olive brown-

green
OL

organic silt; little 

sand
none none trace fluorettes rootlets 24 0-10 -21.1 42.9

NLURef1-TX-0010 4/15/2005 brown SM
sand with 

organic silt
clams none none trace rootlets 23 0-10 -15.1 36.9

NLURef2-TX-0010 4/15/2005 grayish green OL
organic silt with 

sand
red worms

slight sulfide-like 

odor
none trace reed fragments 22 0-10 -13.1 34.9

Notes:

All samples collected using hydraulic grab sampler except NLU60-SS-0010 which was collected by stainless steel spoon.

The mudline elevations were calculated using the leadlines and surface water elevation on the collection date

NLU76-SS-0001 - Sample not collected due to location under pier
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