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subcontracted a traffic-control service to provide safe access during field activities in the ROW.  
Notifications regarding the field activities were made in advance to the City of Seattle as stipulated in the 
ROW permit. 
 

EXPLORATORY DRILLING AND WELL INSTALLATION 
 
On December 21, 2005, Delta directed Cascade Drilling, Inc. (Cascade) of Woodinville, Washington, to 
drill one soil boring on the COP property near the northeast corner of the station building. Prior to drilling, 
the hole was cleared to an approximate depth of five feet below ground surface (bgs) using an air-knife 
and vactor truck. The boring was advanced to approximately 46 feet bgs using a drill rig equipped with 
hollow-stem augers. Soil samples were collected continuously from the five-foot depth to the total depth 
explored using a split-spoon sampler driven ahead of the drill bit into undisturbed formation materials. A 
Delta geologist examined and described each sample using the Unified Soil Classification System 
(USCS) and standard geologic techniques. A description of each sample was recorded on a boring log 
form.  
 
During drilling at approximately 24 feet in depth, water appeared to be bubbling within the auger 
equipment. At that time, drilling was temporarily discontinued and an explosimeter/multiple gas meter 
was procured. Field personnel monitored the hole for lower explosive limit (LEL), hydrogen sulfide (H2S), 
and carbon monoxide (CO) levels. All readings were non-detectable, and it was determined that the 
likely cause of bubbling was due to residual pressure in the subsurface from previous operation of the 
deep air sparge system at the site (the system had been turned off more than 24 hours prior to drilling). 
As such, drilling activities recommenced and continued to the total explored depth of 46 feet bgs.  
 
Following drilling, Well DW-1 was installed in the boring using 2-inch-diameter, flush-threaded, Schedule 
40 PVC well screen and blank riser pipe. The well was constructed using a five-foot length of 0.020-inch 
factory slotted PVC well screen placed between 46 and 41 feet bgs.  A filter pack of washed silica sand 
was placed from the bottom of the well to two feet above the top of the screened interval concurrent with 
removal of the augers.  A surface seal of bentonite chips was placed from the top of the filter pack to 
within approximately 1.5 feet of ground surface.  A flush-mount security casing was then cemented in 
place over the well head.  Well construction details were recorded on the boring log form. 
 
On April 3 and 4, 2006, Delta directed Cascade to advance two soil borings along the southern boundary 
of the COP property (DB-01-06 and DB-02-06) and three soil borings within Westlake Avenue North 
between Mercer and Valley Streets (DB-03-06, DB-04-06, and DB-05-06). Prior to drilling, each hole was 
cleared to approximately five feet bgs using an air-knife. During hole clearance, one shallow soil sample 
was collected from each boring using a hand auger at a depth of approximately 2.5 feet bgs.  The soil 
borings were advanced using hollow-stem auger drilling equipment to total depths ranging from 36 feet 
to 41.5 feet bgs. Due to close proximity to overhead power lines, Borings DB-01-06 and DB-02-06 were 
advanced using a limited access drill rig. Borings DB-03-06 through DB-05-06 were advanced using a 
full-size rig.  
 
Soil samples were collected from the five borings at five-foot intervals from approximately 5 to 20 feet 
bgs, continuously from approximately 20 to 30 feet bgs, and again at five-foot intervals from 
approximately 30 to 40 feet bgs. Samples were collected using a split-spoon sampler driven ahead of 
the drill bit into undisturbed formation materials. Soil samples were logged in the field using the USCS, 
and all soil samples were field screened for the presence of volatile organic compounds (VOCs) by 
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headspace analysis using a photo-ionization detector (PID) calibrated to 100 parts per million by volume 
(ppmv) of isobutylene.   
 
Upon completion, the soil borings were abandoned by backfilling with a bentonite seal to approximately 
two feet below grade, and finished to surface grade with concrete. Down-hole drilling and sampling 
equipment was steam cleaned prior to and between each boring to prevent cross-contamination. Boring 
logs, including well construction details for DW-1, are presented in Appendix A and include PID 
readings, lithology, and other field observations. 
 

WASTE DISPOSAL 
 
Soil cuttings generated during drilling activities, and rinseate from cleaning of equipment, was placed in 
Department of Transportation (DOT)-approved 55-gallon drums.  The drums were sealed and labeled in 
accordance with the appropriate protocols, and each drum was identified on a waste inventory manifest.  
The drums were temporarily stored on the ConocoPhillips station property, pending transport and 
disposal by a ConocoPhillips-approved waste management contractor.  The drill cuttings and rinseate 
from drilling activities performed in December 2005 were transported to Waste Management’s Columbia 
Ridge Landfill located in Arlington, Oregon.  The drill cuttings and rinseate from drilling activities 
performed in April 2006 were transported to Waste Management’s Graham Road Recycling and 
Disposal Facility located in Spokane, Washington. The non-hazardous waste manifests are included in 
Appendix B. 
 

GEOTECHNICAL SAMPLE COLLECTION AND ANALYSES 
 
During drilling of DW-1 on December 21, 2005, core soil samples were collected continuously in six-inch 
stainless steel sample liners, using a split-spoon sampler driven ahead of the drill bit into undisturbed 
formation materials. A total of 56 core samples were collected from the boring. The liners were capped 
at each end and labeled with top and bottom depths. The samples were frozen prior to placement in 
chilled coolers with dry ice for shipment to a geotechnical laboratory.  
 
The samples were submitted to PTS GeoLabs, Inc. located in Santa Fe Springs, California, on behalf of 
URS Corporation (URS) for core photography and for chemical and geotechnical analyses as 
determined by URS. Delta understands that analyses were requested to determine the following: vertical 
extent of hydrocarbons, physical soil characteristics, vertical and horizontal hydraulic conductivities in 
the saturated zone, air permeability in the unsaturated zone, general corrosion properties, organic 
carbon content, soil pH, and visual observations on characteristics of wood in the samples. These 
analyses were requested on behalf of URS Corporation for their evaluation and use. Appropriate chain-
of-custody documentation was completed and accompanied the samples. All results were reported 
directly to URS Corporation by the geotechnical laboratory. Delta did not receive a copy of the results. 
Copies of chain-of-custody documentation for these samples are included in Appendix C. 
 
During drilling of DB-01-06 through DB-05-06 in April 2006, soil samples were collected at designated 
intervals from each boring for specific geotechnical analyses, also determined by URS. A total of 11 soil 
samples were collected from the five borings (from approximate depths of 5, 10, 15, 20, 25, and/or 
40 feet bgs) and were placed in laboratory-prepared 16-ounce glass or plastic containers. Additionally, 
four core soil samples were collected from three of the borings from depths between 32 and 36 feet bgs, 
of which two samples were collected in 18-inch Shelby tubes, and two samples were collected in 6-inch 
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stainless steel sample liners. Samples were collected using a split-spoon sampler driven ahead of the 
drill bit into undisturbed formation materials. The core samples were capped at each end and labeled 
with top and bottom depths. All samples were placed in chilled coolers for shipment to the geotechnical 
laboratory.  
 
At the request of URS, the samples were submitted to Analytical Resources, Incorporated (ARI) located 
in Tukwila, Washington for specific geotechnical analyses. The analyses included moisture content 
(ASTM D2216), grain size (ASTM D422), specific gravity (ASTM D854), hydraulic conductivity (ASTM 
D5084), and unconsolidated, undrained triaxial compression testing (ASTM D2850). Appropriate chain-
of-custody documentation was completed and accompanied the samples. Copies of chain-of-custody 
documentation for these samples are included in Appendix C.  
 

SUBSURFACE CONDITIONS 
 
Field Observations 
Subsurface soil in the vicinity of DW-1 consisted of intermittent layers of silty sand, sandy silt, sandy 
clay, clay, silt, and sand. Wood fragments and concrete debris were encountered between approximate 
depths of 10 and 12 feet bgs. Wood fragments and a log were also encountered between approximately 
15 and 22 feet bgs, making drilling and sample recovery difficult between those depths. Native sands, 
silts, and clays were observed beneath the wood layer in the vicinity of DW-1. At approximately 39 feet 
bgs, well to poorly graded sand was present to the maximum explored depth of 46 feet bgs. 
Groundwater was encountered in the well at approximately 13 feet bgs during drilling. 
 
Subsurface soil in the vicinity of DB-01-06 through DB-05-06 consisted primarily of silty clays, sandy 
silts, silty sands, poorly graded sands, and woody debris and peat to the maximum explored depth of 
41.5 feet bgs.  This is generally consistent with the soil types previously reported from prior subsurface 
investigations conducted that this site.  Groundwater was encountered at 12 feet bgs during drilling of 
these borings. Geologic cross-sections in the vicinity of these borings are shown on Figure 2 and 
depicted in Figures 3 and 4.  
 
Results of Geotechnical Analyses 
Results of geotechnical analyses for core samples from DW-1 were reported directly to URS Corporation 
by PTS GeoLabs. Delta did not receive a copy of the results. Results of geotechnical analyses for core 
and soil samples from DB-01-06 through DB-05-06 were reported to Delta. The following is a summary 
of those results. 
 
Analytical results for grain size were obtained by sieve analysis and hydrometer analysis.  The analyses 
reported the percent (%) retained in each size fraction for gravel, coarse sand, medium sand, fine sand, 
very coarse silt, coarse silt, medium silt, fine silt, very fine silt, and clay.  Samples from DB-02-06 and 
DB-03-06 at 20 feet bgs (DB-02-06-d20 and DB-03-06-20) and DB-04-06 at 5 feet bgs and 10 feet bgs 
(DB-04-06-5 and DB-04-06-10, respectively) were analyzed by sieve analysis due to the absence of a 
significant amount of fines, all other samples were analyzed by hydrometer analysis.  The results of 
sieve and hydrometer analyses were compared by evaluating the percent retained in particle size ranges 
based on measurement, not named size fractions (e.g., 425-75 microns versus fine sand).   
 
From all of the samples analyzed, the percent gravel (greater than 4,750 microns) ranged from 0.0% in 
the sample collected from DB-03-06 at 34.5 to 36 feet (DB-03-06-34.5-36) to 58.0% in the sample from 
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DB-03-06 at 20 feet bgs (DB-03-06-20). Samples for percent retained in fine sand (425 to 75 microns) 
ranged from 1.0% in the sample from DB-03-06 at 34.5 to 36 feet (DB-03-06-34.5-36) to 55.2% in the 
sample from DB-01-06 at 10 feet bgs (DB-01-06-d10).  Percent retained in fine silt (13 and 9 microns) 
ranged from 2.0% in the sample from DB-03-06 at 34.5 to 36 feet (DB-03-06-34.5-36) to 7.2% in the 
sample from DB-03-06 at 40 feet bgs (DB-03-06-40).  Percent retained in clay (less than 3.2 microns) 
ranged from 4.0% in the sample from DB-03-06 at 40 feet bgs (DB-03-06-40) to 25.1% in the sample 
from DB-03-06 at 5 feet bgs (DB-03-06-5). 
 
Moisture content results identified significantly higher moisture content in the soil samples from 20 feet 
bgs in borings DB-02-06 and DB-03-06.  Samples DB-02-06-d20 and DB-03-06-20 had moisture 
contents of 145.2% and 214.5%, respectively.  These soil samples consisted of woody debris and peat.  
The remaining samples analyzed for moisture content consisted of inorganic soils and the moisture 
contents ranged from 13.73% in DB-01-06 at 10 feet bgs (DB-01-06-d10) to 35.41% in DB-03-06 at 
25 feet bgs (DB-03-06-25). 
 
Specific gravity, flexible-wall hydraulic conductivity, and unconsolidated, undrained triaxial strength were 
analyzed in core samples from soil borings DB-01-06, DB-03-06, and DB-05-06 from depths ranging 
between 32.5 feet bgs and 36 feet bgs (DB-01-06-32.5-33, DB-01-06-33-33.5, DB-03-06-34.5-36, and 
DB-05-06-34-36).  Results of specific gravity analyses indicated values ranging from 2.72 to 2.74. 
Hydraulic conductivity values ranged from 9.84x10-7 centimeters per second (cm/s) in the sample from 
DB-01-06 at 33 to 33.5 feet bgs (DB-01-06-33-33.5 to 2.06x10-3 cm/s in the sample from DB-03-06 at 
34.5 to 36 feet bgs (DB-03-06-34.5-36).  The average hydraulic conductivity in the analyzed samples 
was 5.16x10-4 cm/s. Results for unconsolidated, undrained triaxial strength reported shear failure in 
samples from DB-01-06 (DB-01-06-d32.5-33 and DB-01-06-d33-33.5) and DB-03-06 (DB-03-06-34.5-
36), and bulging failure in the sample from DB-05-06 (DB-05-06-34-36). Additional information regarding 
hydraulic conductivity testing and triaxial strength analyses is presented in the complete laboratory 
report from ARI, which is included in Appendix C. 
 

LIMITATIONS 
 
The findings contained in this report represent Delta's professional opinions based upon the currently 
available information and are arrived at in accordance with currently acceptable professional standards.  
This report is based upon a specific scope of work requested by the client.  The Contract between Delta 
and its client outlines the scope of work, and only those tasks specifically authorized by that contract or 
outlined in this report were performed.  This report is intended only for the use of Delta's Client and 
anyone else specifically listed on this report.  Delta will not and cannot be liable for unauthorized reliance 
by any other third party. Other than as contained in this paragraph, Delta makes no express or implied 
warranty as to the contents of this report. 
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APPENDIX A 

BORING LOGS AND WELL CONSTRUCTION DETAILS 

 



SOIL CLASSIFICATION GRAPHIC SYMBOLS

MAJOR DIVISIONS       SYMBOLS TYPICAL SOIL DESCRIPTIONS

GW    Well graded gravels or gravel-sand mixtures, little or no fines

GRAVELS GP    Poorly graded gravels or gravel-sand mixtures, little or no fines

GM    Silty gravels, gravel-sand-silt mixtures

GC    Clayey gravels, gravel-sand-clay mixtures

SW    Well graded sands or gravelly sands, little or no fines

SP    Poorly graded sands or gravelly sands, little or no fines

SANDS SM    Silty sands, sand-silt mixtures

SC/SM    Clayey sands with a touch of gravel

SC    Clayey sands, sand-clay mixtures

ML

SILTS & CLAYS CL

LL<50 OL    Organic silts and organic silty clays of low plasticity

MH

SILTS & CLAYS CH Inorganic clays of high plasticity, fat clays

LL>50 OH

HIGHLY ORGANIC SOILS PT    Peat and other highly organic soils

FILL MATERIAL FILL

Water Level - First Encounter

Static Water Level

ASPHALT/Concrete

BENTONITE

SAND

Inorganic silts and very fine sands, rock flour, silty or clayey sands or clayey silts 
with slight plasticity
Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, silty clays,
lean clays

Inorganic silts, micaceous or diatomaceous fine sandy or silty soils elastic silts

Organic clays of medium to high plasticity, organic silty clays, organic silts
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(Encountered old building foundation at 4'. Moved
 hole east by 8")

2 SM Silty SAND; light gray mottled with dark gray and brown,
Moist 2 medium-coarse sand with large gravel, ~10% silt, loose

3
2 (As above, changes to gravel at 8')

Moist 2
2
3 ML Sandy SILT; gray, coarse-grained sand, brick fragments,

Moist 2 loose
3

11 Sandy SILT; gray mottled with white, 10-15% sand, 
Moist 2 medium- to fine-grained, gravel fragments, loose, wood 
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(Encountered concrete; concrete fragments with

Moist  5% sand, medium-grained, gray, loose) 
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Wet 1 <5% gravel, dense
1
2 CH CLAY; gray, high plasticity, dense, wood fragments at 15.5'

Wet 2
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3 WDFill Wood Fragments; dark brown, 10% gravel, ~5% sand

Wet 3
2

(Drilled through log; wood fragments, dark brown,
Wet  loose)

100
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DRILLING  METHOD: HSA HOLE DIAMETER: 8" DW-1

SAMPLING METHOD: SS HOLE DEPTH: 46'
CASING TYPE: PVC WELL DIAMETER: 2"
SLOT SIZE: 0.020 WELL DEPTH: 46'
GRAVEL PACK: 2-12 CASING STICKUP: Flush
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3 SP SAND; light gray, medium- to coarse-grained sand,
3 5-10% silt, dense

Wet 9 (As above, 5% silt, 5-10% gravel, loose)
12

LEL: 0 5 SM Silty SAND; gray, medium- to fine-grained sand,
Wet H2S: 0 6 5-10% silt, loose

CO: 0 6 (Water bubbling in auger; monitored with LEL meter)
2 Silty SAND; as above to 26.5'

Wet 3 CL Sandy CLAY; gray, 10-15% medium- to fine-grained sand,
3 low plasticity, loose
3 SM Silty SAND; gray, medium-grained sand, 5-10% silt, loose

Wet 7
10
4 ML SILT; gray, 5-10% fine-grained sand, dense, increasing 

Wet 4 clay in bottom 6", low plasticity
4

12 SILT; gray, 10-15% clay, low plasticity, dense
Wet 12

15
15 SILT; gray, 15% clay, low plasticity, dense

Wet 15
15
20 CL Silty CLAY; gray, 20% silt, low plasticity, dense

Wet 27
28
14 SM Silty SAND; gray, medium-grained sand, 10% silt,

Wet 20 low plasticity, loose
25
27 Silty SAND; gray, medium- to coarse-grained sand, 

Wet 38 10-15% silt, loose
19
40 (As above; with silt layer at 38.5', transitions to

Wet 50  silty sand again at 39' with 10% silt)
13 SW SAND; gray, medium-grained sand, 5% silt, dense
30

Wet 33
9 (As above)

10
Wet 13

17 (As above)
28

Wet 50
15 SAND; gray, medium- to coarse-grained sand, ~5% silt,
17 dense
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LITHOLOGY / DESCRIPTION
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PROJECT NO: WA255-3519-1 CLIENT: ConocoPhillips BORING/WELL NO:  DW-1

LOGGED BY: L. Brock LOCATION: 600 Westlake Ave N, Seattle, WA PAGE   3   OF  3

DRILLER: CDI DATE DRILLED: 12/21/2005 Location Map

DRILLING  METHOD: HSA HOLE DIAMETER: 8" DW-1

SAMPLING METHOD: SS HOLE DEPTH: 46'
CASING TYPE: PVC WELL DIAMETER: 2"
SLOT SIZE: 0.020 WELL DEPTH: 46'
GRAVEL PACK: 2-12 CASING STICKUP: Flush

B
ac

kf
ill

C
as

in
g

R
ec

ov
er

y

In
te

rv
al

20 SW
Wet (As above, changes to silt at 46')

50/6"

BOTTOM OF HOLE @ 46'

     

45

46

SA
N

D

P
en
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n 

(b
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w
s/

6"
)Well Completion

Static 
Water 
Level M
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e 

C
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nt

54

47

48

49

50

65

57

58

59

60

61

62

63

64

55

56

LITHOLOGY / DESCRIPTION
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PROJECT NO: WA255-3523 CLIENT: ConocoPhillips BORING/WELL NO:  DB-01-06

LOGGED BY: Aric Frohman LOCATION: 600 Westlake Ave N, Seattle, WA PAGE   1   OF  2

DRILLER: CDI DATE DRILLED: 4/3/2006 Location Map

DRILLING  METHOD: HSA HOLE DIAMETER: 8"
SAMPLING METHOD: SS HOLE DEPTH: 36'
CASING TYPE: WELL DIAMETER:

SLOT SIZE: WELL DEPTH:
GRAVEL PACK: CASING STICKUP:

B
ac

kf
ill

C
as

in
g

R
ec

ov
er

y

In
te

rv
al

Asphalt (4")

ML
Damp 0.0

Damp 0.8 9 SM
12
13

Moist 40.1 6 (As Above)
7
9

Wet 0.0 17 PT
50/3"

SP
Wet 0.0 17

50/4" SM

Wet 0.0 11 SM

7 CL

Wood Debris; dark brown, organic soil, some PEAT

9

10

11

12

13

14

Silty CLAY; poorly graded, gray, low strength and 
plasticity, streaks, 55% clay, 45% silt

Silty SAND; poorly graded, gray, very fine to fine,  
low strength and toughness, little silt ~20% silt

SAND; poorly graded, gray, very fine to medium, low 
 strength and toughness
Silty SAND; poorly graded, gray, very fine to fine, low 
strength and plasticity, 55% sand, 45% silt, trace wood debris

Well Completion

LITHOLOGY / DESCRIPTION

ELEVATION NORTHING
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Silty SAND; poorly graded, gray, very fine to medium, low 
strength and toughness, silt ~20%   

B
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Silty CLAY; poorly graded, gray, low strength and plasticity

N



PROJECT NO: WA255-3523 CLIENT: ConocoPhillips BORING/WELL NO:  DB-01-06

LOGGED BY: Aric Frohman LOCATION: 600 Westlake Ave N, Seattle, WA PAGE   2   OF  2

DRILLER: CDI DATE DRILLED: 4/3/2006 Location Map

DRILLING  METHOD: HSA HOLE DIAMETER: 8"
SAMPLING METHOD: SS HOLE DEPTH: 36'
CASING TYPE: WELL DIAMETER:

SLOT SIZE: WELL DEPTH:
GRAVEL PACK: CASING STICKUP:

B
ac

kf
ill

C
as

in
g

R
ec

ov
er

y

In
te

rv
al

6 SP
wet 0.0 7 and toughness

20 (As above, trace gravel, subrounded to 
32 subangular, pitted, trace silt ~10%)

wet 0.0 6 (As above, trace wood debris)
18

30 ML

wet 0.0 17 SC
50/6" SM Silty SAND; poorly graded, gray, very fine to fine, low 

strength and toughness, 60% sand, 40% silt
wet 0.0 8 Sandy SILT; poorly graded, gray, very fine to fine,               

11 trace clay ~5%
11

wet 0.0 4 Silty SAND; poorly graded, gray, very fine to fine, low
50/5" strength and toughness, dense, 60% sand, 40% silt

(As Above)

(Auger refusal)
 
BOTTOM OF HOLE @ 36'

B
EN

TO
N

IT
E

Silty CLAY; poorly graded, gray, low strength and plasticity, 
streaks, 55% clay, 45% silt
Sandy SILT; poorly graded, gray, 60% silt, 40% sand

EASTING

Delta
Environmental 

Consultants, Inc.

ELEVATION NORTHING

SAND; poorly graded, gray, very fine to fine, low strength 

LITHOLOGY / DESCRIPTION
Sample
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PROJECT NO: WA255-3523 CLIENT: ConocoPhillips BORING/WELL NO:  DB-02-06

LOGGED BY: Aric Frohman LOCATION: 600 Westlake Ave N, Seattle, WA PAGE   1   OF  2

DRILLER: CDI DATE DRILLED: 4/3/2006 Location Map

DRILLING  METHOD: HSA HOLE DIAMETER: 8"
SAMPLING METHOD: SS HOLE DEPTH: 41.5'
CASING TYPE: WELL DIAMETER:

SLOT SIZE: WELL DEPTH:
GRAVEL PACK: CASING STICKUP:

B
ac

kf
ill

C
as

in
g

R
ec

ov
er

y

In
te

rv
al

wet 0.0 SM

Damp 0.0 5 SP
6
7

Moist 0.0 9 SAND; poorly graded; gray, very fine to medium, low 
11 strength, little gravel ~ 20%, subrounded to subangular 
10 PT

Wet 111 6 SM Silty SAND; poorly graded, gray, very fine to fine, low 
8 strength and toughness, 55% sand, 40% silt, trace gravel 
9 and wood debris ~ 5%, subrounded to subangular, pitted

moist 0.0 4 PT
5
6

moist 0.0 8 (As above)
12

Well Completion

LITHOLOGY / DESCRIPTION

ELEVATION NORTHING
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and toughness, trace silt ~ 5%

Asphalt (4")

Silty SAND; light gray, poorly graded, non-plastic, trace   
light gray silt (wet)

SAND; poorly graded, gray, very fine to fine, low strength 

Wood Debris/PEAT; dark brown, organic soil

PEAT; dark brown, organic soil

N



PROJECT NO: WA255-3523 CLIENT: ConocoPhillips BORING/WELL NO:  DB-02-06

LOGGED BY: Aric Frohman LOCATION: 600 Westlake Ave N, Seattle, WA PAGE   2   OF  2

DRILLER: CDI DATE DRILLED: 4/3/2006 Location Map

DRILLING  METHOD: HSA HOLE DIAMETER: 8"
SAMPLING METHOD: SS HOLE DEPTH: 41.5'
CASING TYPE: WELL DIAMETER:

SLOT SIZE: WELL DEPTH:
GRAVEL PACK: CASING STICKUP:

B
ac

kf
ill

C
as

in
g

R
ec

ov
er

y

In
te

rv
al

10 PT
wet 0.0 21

50/6"
SP SAND; poorly graded, gray, very fine to fine, low strength 

wet 0.0 11 and toughness
12 SM
17 SP SAND; gray, poorly graded, very fine to medium, low 

strength and toughness, trace silt ~10%
wet 0.0 14

16 (As above, very fine to fine, ~20% silt)
10

wet 0.0 11 (As Above)
14
15

SM Sandy SILT; poorly graded, gray, very fine to fine, low 
wet 0.0 11 strength and plasticity,  55% silt, 45% sand

12 SP SAND; poorly graded, gray, very fine to medium, low 
14 strength and toughness, trace silt ~5%

wet 0.0 50/6" SAND; poorly graded, gray, very fine to medium, low 
strength and toughness, silt ~20%

wet 0.0 50/6" SM Silty SAND; poorly graded, gray, very fine to fine, low
 strength and toughness, 60% sand, 40% silt 

BOTTOM OF HOLE @ 41.5'
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Environmental 

Consultants, Inc.

ELEVATION NORTHING EASTING
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LITHOLOGY / DESCRIPTION

Wood Debris/PEAT; dark brown, organic soil

B
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E

Sandy SILT; poorly graded, gray, low strength and plasticity
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PROJECT NO: WA255-3523 CLIENT: ConocoPhillips BORING/WELL NO:  DB-03-06

LOGGED BY: Jamey Peterson LOCATION: 600 Westlake Ave N, Seattle, WA PAGE   1   OF  2

DRILLER: CDI DATE DRILLED: 4/3/2006 Location Map

DRILLING  METHOD: HSA HOLE DIAMETER: 8"
SAMPLING METHOD: SS HOLE DEPTH: 40'
CASING TYPE: WELL DIAMETER:

SLOT SIZE: WELL DEPTH:

GRAVEL PACK: CASING STICKUP:

B
ac

kf
ill

C
as

in
g

R
ec

ov
er

y

In
te

rv
al

(Encountered railroad tie at 1')

wet 0.2 SM Silty SAND; coarse sand with dark gray silty clay (wet), 
<10% clay, <20% gravels, subrounded   

(Encountered wood piling at 3.5')

wet 12 5 ML Sandy SILT; dark gray, <20% dark clay, medium 
6 plasticity, dense
7

wet 95 50/6" (As above, increasing sand and gravel)

Wood

(No recovery)

wet 12
15 Wood
17

wet 12 (As above)
18

21

17

18

19

20

Well Completion

LITHOLOGY / DESCRIPTION
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Asphalt/Concrete (~24")

Wood Debris; with trace sand and fines 

Wood Debris; with trace sand and fines

N



PROJECT NO: WA255-3523 CLIENT: ConocoPhillips BORING/WELL NO:  DB-03-06

LOGGED BY: Jamey Peterson LOCATION: 600 Westlake Ave N, Seattle, WA PAGE   2   OF  2

DRILLER: CDI DATE DRILLED: 4/3/2006 Location Map

DRILLING  METHOD: HSA HOLE DIAMETER: 8"
SAMPLING METHOD: SS HOLE DEPTH: 40'
CASING TYPE: WELL DIAMETER:

SLOT SIZE: WELL DEPTH:

GRAVEL PACK: CASING STICKUP:

B
ac

kf
ill

C
as

in
g

R
ec

ov
er

y

In
te

rv
al

17 Wood (As above)
wet 0.0 4

6 SM Sandy SILT; dark brown, trace dark brown clay, <15% clay, 
7 medium plasticity, <30% well sorted sand, rounded

wet 0.0 4
7 (As above)
9
15

wet 0.0 20 CL CLAY; dark gray, trace sands, high strength and plasticity, 
22  dense, <15% sand, rounded
6

wet 0.0 6 SM SILT with Sand; dark gray, dense, medium to high 
7 plasticity, <30% fine to medium sand, rounded
14

wet 0.0 14 (As above)
1
7
8

wet 0.0
(Collected Shelby tube sample for analysis)

wet 0.0 12 SM SILT with Sand; dark gray, dense, medium to high 
15 plasticity, <30% fine to medium sand, rounded
17

BOTTOM OF HOLE @ 40'
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PROJECT NO: WA255-3523 CLIENT: ConocoPhillips BORING/WELL NO:  DB-04-06

LOGGED BY: Jamey Peterson LOCATION: 600 Westlake Ave N, Seattle, WA PAGE   1   OF  2

DRILLER: CDI DATE DRILLED: 4/3/2006 Location Map

DRILLING  METHOD: HSA HOLE DIAMETER: 8"
SAMPLING METHOD: SS HOLE DEPTH: 41'
CASING TYPE: WELL DIAMETER:

SLOT SIZE: WELL DEPTH:

GRAVEL PACK: CASING STICKUP:

B
ac

kf
ill

C
as

in
g

R
ec

ov
er

y

In
te

rv
al

(Encountered railroad tie at 1')

wet 0.0 SM Silty SAND; dark gray, trace dark gray clay, <15% gravel, 
rounded   

wet 0.0 4 (As above, change in color to dark brown)
4
4

wet 1.4 2
2
3 (As above, gravel increasing)

wet 1.2 3 ML Sandy SILT; dark gray, trace gray clay, medium strength
4 and plasticity, <10% gravel
4

(Auger encountered wood debris)

wet 3 Wood
3
4

wet 2 (As Above)
2

17

18

19

20

Well Completion

LITHOLOGY / DESCRIPTION

ELEVATION NORTHING
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Asphalt/Concrete (~24")

Wood Debris; brown, with trace sand and fines

N



PROJECT NO: WA255-3523 CLIENT: ConocoPhillips BORING/WELL NO:  DB-04-06

LOGGED BY: Jamey Peterson LOCATION: 600 Westlake Ave N, Seattle, WA PAGE   2   OF  2

DRILLER: CDI DATE DRILLED: 4/3/2006 Location Map

DRILLING  METHOD: HSA HOLE DIAMETER: 8"
SAMPLING METHOD: SS HOLE DEPTH: 41'
CASING TYPE: WELL DIAMETER:

SLOT SIZE: WELL DEPTH:

GRAVEL PACK: CASING STICKUP:

B
ac

kf
ill

C
as

in
g

R
ec

ov
er

y

In
te

rv
al

3 Wood
wet 0.0 5 (As above)

5
6

wet 0.0 2 PT
4
2

wet 0 4 SM Silty SAND; poorly graded, dark gray, low strength, 
5 medium to coarse sand
5

wet 0.0 2
3 ML
3

wet 0.0 5 (As above)
3
4

wet 0.0 5 CL
6
4

wet 0.0 4 ML SILT with Sand and Clay; dark gray, dense, medium to 
4 high plasticity, fine to medium, rounded
5

wet 0.0 7 CL Silty CLAY; dark gray, high strength and plasticity, 
8 sand ~15%, fine to medium, rounded
9

wet 0.0 10 ML Silty CLAY; dark gray, high strength and plasticity, 
14 sand <40%, fine to medium, rounded
9

BOTTOM OF HOLE @ 41'

B
EN

TO
N

IT
E

Environmental 
Consultants, Inc.

ELEVATION NORTHING
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PEAT; with increasing sand and fines, gray

LITHOLOGY / DESCRIPTION

EASTING

36
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SILT with Sand; increasing clay, dark gray, low strength 

CLAY; dark gray, high strength and plasticity
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PROJECT NO: WA255-3523 CLIENT: ConocoPhillips BORING/WELL NO:  DB-05-06

LOGGED BY: Jamey Peterson LOCATION: 600 Westlake Ave N, Seattle, WA PAGE   1   OF  2

DRILLER: CDI DATE DRILLED: 4/4/2006 Location Map

DRILLING  METHOD: HSA HOLE DIAMETER: 8"
SAMPLING METHOD: SS HOLE DEPTH: 40'
CASING TYPE: WELL DIAMETER:

SLOT SIZE: WELL DEPTH:

GRAVEL PACK: CASING STICKUP:

B
ac

kf
ill

C
as

in
g

R
ec

ov
er

y

In
te

rv
al

moist 0.0 CL Silty CLAY; dark gray, low strength, medium plasticity 
and density, trace sand ~5%, very fine to fine

moist 0.0 5 SM Silty SAND; well graded, dark gray, low strength, 
5 clay ~20%, gravel ~5%, subrounded to subangular, pitted
4

moist 0.0 2
2
3 SW (Poor recovery, large cobble within sampler,

subrounded, pitted)

wet 0.0 2 SP SAND; poorly graded, dark gray, fine to medium, 
2 low strength and toughness, trace silt ~5%
2

wet 0.0 5 CL CLAY; poorly graded, dark gray, trace gravel ~5%
3 SW SAND; well graded, dark gray, trace silt ~5%
3 PT Wood Debris/PEAT; trace sands and fines

wet 0.0 1 SP SAND; poorly graded, dark gray, very fine to fine
1 PT PEAT; with wood fibers, dark brown
2

wet 0.0 2 (As above)

Asphalt/Concrete (~30")
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Well Completion

LITHOLOGY / DESCRIPTION
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PROJECT NO: WA255-3523 CLIENT: ConocoPhillips BORING/WELL NO:  DB-05-06

LOGGED BY: Jamey Peterson LOCATION: 600 Westlake Ave N, Seattle, WA PAGE   2   OF  2

DRILLER: CDI DATE DRILLED: 4/4/2006 Location Map

DRILLING  METHOD: HSA HOLE DIAMETER: 8"
SAMPLING METHOD: SS HOLE DEPTH: 40'
CASING TYPE: WELL DIAMETER:

SLOT SIZE: WELL DEPTH:

GRAVEL PACK: CASING STICKUP:

B
ac

kf
ill

C
as

in
g

R
ec

ov
er

y

In
te

rv
al

1 PT PEAT; with wood fibers, dark brown
1 SP SAND; poorly graded; dark gray, low strength, very fine 

wet 0.0 4 to fine, trace silt ~10% and organics ~5%
2
3 (As above)

wet 0.0 4
2 SM Silty SAND; poorly graded, dark gray, low strength 
2 and toughness

wet 0.0 4
5 CL
7 sand ~5%

wet 0.0 4
6 (As above)
9 SM Silty SAND; poorly graded, dark gray, low strength 

wet 0.0 4 and toughness, 60% sand, 40% silt
5
6

wet 0.0
(Collected Shelby tube sample for analysis)

wet 0.0 10 CL Silty CLAY; poorly graded, dark gray, low strength 
10 and plasticity
10

BOTTOM OF HOLE @ 40'

LITHOLOGY / DESCRIPTION

44

40

41

42

43

30

31

39

32

33

34

35

37

38

36

28

29

25

26

27

23

24

Sample

S
oi

l T
yp

eWell Completion
Static 
Water 
Level M

oi
st

ur
e 

C
on

te
nt

P
ID

 
R

ea
di

ng
 

(p
pm

)

P
en

et
ra

tio
n 

(b
lo

w
s/

6"
)

D
ep

th
 (f

ee
t)

Delta
ELEVATION NORTHING EASTING

B
EN

TO
N

IT
E

CLAY; dark gray, low strength and plasticity, trace 

Environmental 
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APPENDIX B 

WASTE DISPOSAL DOCUMENTS 

 







 

APPENDIX C 

CERTIFIED GEOTECHNICAL LABORATORY REPORTS AND  
CHAIN-OF-CUSTODY DOCUMENTATION 

 
 






















































































