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1.0 INTRODUCTION AND PROJECT UNDERSTANDING
This report presents the results of our limited geotechnical assessment for with the proposed Sammamish
Substation Site Transmission Corridor project located in Redmond, Washington. The project site is shown
relative to surrounding physical features on the Vicinity Map, Figure 1 and the Site Plan, Figure 2.
We previously completed geotechnical, geologic and environmental studies for nearby Puget Sound Energy
(PSE) projects including the Sammamish substation.

1.1. Scope
Our geologic services were completed in accordance with our proposal for additional services proposal
dated November 21, 2019. Our scope of work included:

■ Reviewing previous explorations and recommendations for the project area; and
■ Preparing this report.
2.0 FIELD EXPLORATION AND LABORATORY TESTING
2.1. Field Explorations
The subsurface conditions at the site were evaluated by completing three borings (A-1 through A-3) to
depths of 60½ to 70½ feet below existing site grades, respectively, in 2015. The approximate locations of
the borings are shown on Figure 2. A detailed description of the field exploration program is presented in
Appendix A.
We installed a monitoring well in boring A2 to allow for measurements of groundwater levels following
drilling. The monitoring well is the property of PSE. The well should be decommissioned by a licensed well
driller in accordance with Chapter 173-160 of the Washington Administrative Code (WAC) when it is no
longer needed for data collection.

2.2. Laboratory Testing
Soil samples were obtained during the exploration program and taken to GeoEngineers’ laboratory for
further evaluation. Selected samples were tested for the determination of percent fines, and grain size
distribution (sieve analysis). A description of the laboratory testing and the test results are presented in
Appendix B or on the exploration logs.

2.3. Field Screening Results
The soil samples in the upper 15 feet of each boring were field screened for indications of evidence of
petroleum hydrocarbons using visual water sheen screening. None of the screened samples detected any
sheen. The field screening procedures are described in Appendix A.

2.4. Previous Studies
We reviewed the logs of explorations completed for the Sammamish substation. The location of borings are
shown on the Site Plan and the exploration logs are presented in Appendix C.
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3.0 SITE DESCRIPTION
3.1. Geology
We reviewed available geologic maps, including the “Geologic Map of Kirkland Quadrangle, Washington”
(Minard 1993). The soils mapped in the project vicinity are alluvium (Qva) and recessional outwash (Qvr)
overlying glacial till (Qvt). The site is mapped as older alluvial deposits that consist of mostly stratified sand
and gravel, with minor silt and peat content. The older alluvium usually forms terraces along the valley
sides, above the younger alluvium. The older alluvium deposits generally overlie glacial till. Glacial till
typically consists of a dense to very dense heterogeneous mixture of sand, gravel, cobbles and occasional
boulders in a silt and clay matrix that were deposited beneath advancing glacier and subsequently
consolidated.

3.2. Surface Conditions
The site is nearly level and bisected not only by the creek but by other smaller drainage channels. Vegetation
consists of tall grasses with pockets of shrubs and some deciduous trees, mainly situated at the west edge
of the site. Portions of the site had surface water present at the time the explorations were completed, and
we understand that much of the site has surface water during the winter months.

3.3. Subsurface Conditions
Subsurface conditions encountered in our explorations are consistent with published geologic information
and with previous explorations we have completed for nearby projects.
Borings A1 and A3, located in the central portion of the site, encountered 35 to 45 feet of alluvial or
recessional outwash deposits consisting of loose to medium dense sand with occasional layers of medium
stiff silt, underlain by medium dense to dense recessional outwash deposits consisting of sand with
variable amounts of silt and layers of stiff to hard silt. These upper layers are underlain by glacially
consolidated deposits consisting of very dense silty sand and sand with silt. The glacially consolidated
deposits were encountered at a depth of about 60 feet in boring A1 and 70 feet in boring A3.
Boring A3 was situated on the west side of the site and encountered alluvium to a depth of about 20 feet
underlain by glacially consolidated deposits consisting of very dense silty sand and hard silt and clay.
3.3.1. Groundwater

Groundwater level observations were made during drilling and measured subsequent to drilling in the
monitoring well installed in boring A2 located on the west edge of the site. Table 1 below summarizes the
measured groundwater depths. However, across the central portion of the site, we anticipate that
groundwater is at or near the ground surface during much of the year.
TABLE 1. GROUNDWATER LEVEL MONITORING DATA
Monitoring Well No.

Groundwater Depth1/Elevation (feet)
September 16, 2015

Groundwater Depth1/Elevation (feet)
February 9, 2016

A2

20/55

16/59

Notes:
1 Groundwater depths are measured from ground surface. Groundwater elevations are relative
to estimated ground surface elevations based on Google Earth (NAVD88).
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3.4. Geologic Hazard Areas
3.4.1. General

Erosion hazard, landslide hazard, and seismic hazard areas were evaluated for the site based on the
definitions found in Chapter 21 of the City of Redmond Zoning Code (RZC). The soil conservation maps
available from the U.S. Soils Conservation Service (SCS) indicate that the soils across the western half of
the project site consist of Alderwood gravelly sandy loam, 15 to 30 percent slopes (AgD). However, it is our
opinion that the boundaries of the AgD unit are mapped too far to the east as the mapping includes a
portion of the site which is less than 5 percent slope. The east half of the site is mapped as Indianola loamy
sand, 0 to 5 percent slopes (InA). It is our opinion that the entire site falls under this category.
3.4.2. Erosion Hazards

Based on RZC 21.64.060, “Erosion Hazard Areas” means areas underlain by soils identified by SCS as
having “severe” or “very severe” rill and inter-rill erosion hazards. This includes the following group of soils
when they occur on slopes of 15 percent or greater: Alderwood-Kitsap (AkF), AgD, Kitsap silt loam (KpD)
and InD.
As discussed above, it is our opinion that the entire site should be classified as InA, which is classified by
the SCS as a slight erosion hazard. Therefore, the project area does not classify as an erosion hazard area.
3.4.3. Landslide Hazard Area

Based on RZC 21.64.060, “Landslide Hazard Areas” means areas potentially subject to significant or
severe risk of landslides based on a combination of geologic, topographic and hydrogeologic factors. As the
site is level, it is our opinion that the area is not a landslide hazard area.
3.4.4. Seismic Hazard Area

Based on RZC 21.64.060, “Seismic Hazard Areas” include areas subject to severe risk of damage as a
result of earthquake-induced ground shaking, slope failure, settlement, soil liquefaction, or surface faulting.
We evaluated the liquefaction potential of the site soils based on the information from the borings using
the Simplified Procedure (Youd and Idriss 2001). The Simplified Procedure is based on comparing the cyclic
resistance ratio (CRR) of a soil layer (the cyclic shear stress required to cause liquefaction) to the cyclic
stress ratio (CSR) induced by an earthquake. The factor of safety against liquefaction is determined by
dividing the CRR by the CSR. Liquefaction hazards, including settlement and related effects, were evaluated
when the factor of safety against liquefaction was calculated as less than 1.0. Estimated ground settlement
resulting from earthquake-induced liquefaction was analyzed using empirical procedures by Tokimatsu and
Seed (1987) that relate settlement to the boring data.
Analysis of the boring data indicates that there is a potential for liquefaction within the upper alluvial
deposits and recessional outwash. We estimate that the factor of safety is less than 1, during the
design-level earthquake based on a mean magnitude 6.79 design earthquake event (2,500 years) with a
PGA of 0.51g, to depths ranging from approximately 10 feet on the west edge of the site (vicinity of boring
A2), 30 to 40 feet on the north edge (vicinity of boring A1), and 50 to 60 feet in the central portion of the
site (vicinity of boring A3). Liquefaction-induced ground settlement of the potentially liquefiable zones is
estimated to be on the order of 4 to 8 inches across the central portion of the site, and lesser amounts at
the edges of the site, respectively for a design-level earthquake. Lesser amounts of settlement from
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liquefaction could be experienced after an earthquake with a magnitude less than the design-level
earthquake. Therefore, the site should be classified as a high risk for seismic hazard.

3.5. Erosion Control
Based on existing site grades and the anticipated temporary access road configurations, we anticipate that
erosion control measures such as silt fences, straw bales, wattles and sand bags will generally be adequate
for project construction. However, if construction and grading is staged, slopes may be created and
additional erosion control measures may have to be implemented.
Temporary erosion control should be provided during construction activities and until permanent erosion
control measures are functional. Surface water runoff should be properly contained and channeled using
drainage ditches, berms and swales.
Permanent site grading should be accomplished in such a manner that stormwater runoff is not
concentrated and surface water is not directed to excavated areas of the alignment or over steep slopes.
This can be accomplished by grading to direct the flow to appropriate collection points away from the
excavations and steep slope areas.

4.0 LIMITATIONS
We have prepared this report for PSE for the Sammamish Substation Site Transmission Corridor project in
Redmond, Washington. PSE may distribute copies of this report to their authorized agents and regulatory
agencies as may be required for the project.
Within the limitations of scope, schedule and budget, our services have been executed in accordance with
generally accepted practices in the field of geology in this area at the time this report was prepared. The
conclusions, recommendations and opinions presented in this report are based on our professional
knowledge, judgment and experience. No warranty or other conditions, express or implied, should be
understood.
Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if
provided, and any attachments should be considered a copy of the original document. The original
document is stored by GeoEngineers, Inc. and will serve as the official document of record.
Please refer to Appendix D, Report Limitations and Guidelines for Use, for additional information pertaining
to use of this report.

5.0 REFERENCES
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APPENDIX A
FIELD EXPLORATIONS
We explored subsurface conditions along the project alignment by completing three borings between
September 3 and 9, 2015 to depths ranging from 60½ to 71½ feet below the existing ground surface. The
borings were completed by Geologic Drill Explorations under subcontract to GeoEngineers.
The locations of the explorations were determined by pacing and measuring from existing towers and other
existing features. GPS coordinates (latitude and longitude) were collected by GeoEngineers at the actual
drilled location for each exploration using a GPS tool in a GeoEngineers mobile application titled GISPro.
The surface elevation of each exploration are based on Google Earth (NAVD88); exploration locations and
elevations should be considered accurate only to the degree implied by the methods used.

Borings
The borings were completed using a track-mounted drill rig. Each boring was advanced using hollow-stem
auger methods. Our field representatives located the borings, classified the soils encountered, observed
and recorded groundwater seepage conditions, obtained disturbed and undisturbed samples of the soils,
and prepared a detailed field log of each boring. Our representative also assisted in the installation of
groundwater monitoring wells in several of the borings.
Samples of the subsurface soils were typically obtained in the borings at 5-foot intervals by driving a
1.4-inch inside-diameter standard penetration test (SPT) split-barrel sampler (ASTM D 1586). A 2.4-inch
inside-diameter California sample was typically obtained at 15 feet below existing grades. GeoEngineers
selected several California samples to be submitted for density and direct shear tests. The boring logs
include a notation of where a California sample was obtained.
The SPT and California samples were obtained using a 140-pound hammer falling approximately 30 inches.
The number of blows required to drive the sampler the final 12 inches or other specified distance is
recorded on the boring logs.
We visually classified the soils using the system described in Figure A-1. Figure A-1 also includes a key to
the boring log symbols. The logs of our borings are presented in Figures A-2 through A-4. The logs reflect
our interpretation of the field conditions and the results of laboratory evaluation and testing of soil samples.
They also indicate the depths at which the soil types or their characteristics change, although the change
might actually be gradual. If the change occurred between samples, it was interpreted. The densities noted
on the boring logs are based on moisture-density laboratory tests and our judgment based on the conditions
encountered.
Because of the gravel, cobbles, and boulders encountered in some of the borings, the soil classifications
indicated on the logs are based on our observation of the soil recovered in the samplers, soil observed
coming up the surface around the augers, drilling action, and laboratory tests conducted on the samples
obtained. It is important to note that the laboratory tests were typically conducted on only the portion of the
soil smaller than the sampler diameters.
The borings were subsequently backfilled or completed as groundwater monitoring wells (see below) in
accordance with Washington Department of Ecology regulations.
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Groundwater Level Observations and Measurements
We made observations of groundwater conditions as the borings were completed. These observations
represent a short-term condition and may not be representative of the long-term groundwater conditions
at the pole locations. Groundwater conditions observed during drilling should be considered approximate.
A two-inch-diameter monitoring well was installed in boring A2 to allow measurement of groundwater levels
after drilling. Well screen elevations were installed with GeoEngineers’ assistance based on observations
during drilling.
We measured groundwater levels in the monitoring well on September 16, 2015 and February 9, 2016.
This measurement is summarized in the main text of this report. Some of the measurements are also noted
on the respective boring logs.
The monitoring well is the property of Puget Sound Energy (PSE). The well should be decommissioned by a
licensed well driller in accordance with Chapter 173-160 of the Washington Administrative Code (WAC)
when they are no longer needed for data collection.

Environmental Field Screening of Soil Samples
Soil samples obtained in the upper 15 feet of the explorations for this project were typically screened in the
field for evidence of contamination using: (1) visual examination and (2) sheen screening. The results of
sheen screening are included in the notes section of the boring logs.
Visual screening consists of observing the soil for stains indicative of petroleum-related contamination.
Visual screening is generally more effective when contamination is related to heavy petroleum
hydrocarbons, such as motor oil or hydraulic oil, or when hydrocarbon concentrations are high.
Sheen screening and headspace vapor screening are more sensitive methods that have been effective in
detecting contamination at concentrations less than regulatory cleanup guidelines. Sheen screening
involves placing soil in a pan of water and observing the water surface for signs of sheen. Sheen
classifications are as follows:
No Sheen (NS)

No visible sheen on water surface.

Slight Sheen (SS)

Light, colorless, dull sheen; spread is irregular, not rapid; sheen
dissipates rapidly.

Moderate Sheen (MS)

Light to heavy sheen, may have some color/iridescence; spread is
irregular to flowing; few remaining areas of no sheen on water surface.

Heavy Sheen (HS)

Heavy sheen with color/iridescence; spread is rapid; entire water surface
may be covered with sheen.

No sheen was observed in any of the samples.
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ADDITIONAL MATERIAL SYMBOLS

SOIL CLASSIFICATION CHART
MAJOR DIVISIONS

GRAVEL
AND
GRAVELLY
SOILS
COARSE
GRAINED
SOILS

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

MORE THAN 50%
RETAINED ON NO.
200 SIEVE

CLEAN
GRAVELS

GW

WELL-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

(LITTLE OR NO FINES)

GP

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

GRAVELS WITH
FINES

GM

SILTY GRAVELS, GRAVEL - SAND
- SILT MIXTURES

(APPRECIABLE AMOUNT
OF FINES)

GC

CLAYEY GRAVELS, GRAVEL SAND - CLAY MIXTURES

CLEAN SANDS

SAND
AND
SANDY
SOILS

SANDS WITH
FINES
(APPRECIABLE AMOUNT
OF FINES)

SILTS
AND
CLAYS

FINE
GRAINED
SOILS

LIQUID LIMIT
LESS THAN 50

MORE THAN 50%
PASSING NO. 200
SIEVE

SILTS
AND
CLAYS

SW

WELL-GRADED SANDS,
GRAVELLY SANDS

SP

POORLY-GRADED SANDS,
GRAVELLY SAND

SM

SILTY SANDS, SAND - SILT
MIXTURES

SC

CLAYEY SANDS, SAND - CLAY
MIXTURES

ML

INORGANIC SILTS, ROCK FLOUR,
CLAYEY SILTS WITH SLIGHT
PLASTICITY

CL

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

OL

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW
PLASTICITY

MH

INORGANIC SILTS, MICACEOUS
OR DIATOMACEOUS SILTY SOILS

LIQUID LIMIT
GREATER THAN 50

CH

INORGANIC CLAYS OF HIGH
PLASTICITY

OH

ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY

HIGHLY ORGANIC SOILS

PT

PEAT, HUMUS, SWAMP SOILS
WITH HIGH ORGANIC CONTENTS

TYPICAL
DESCRIPTIONS

AC

Asphalt Concrete

CC

Cement Concrete

CR

Crushed Rock/
Quarry Spalls

TS

Topsoil/
Forest Duff/Sod

Groundwater Contact

(LITTLE OR NO FINES)

MORE THAN 50% OF
COARSE FRACTION
PASSING NO. 4
SIEVE

SYMBOLS
GRAPH LETTER

TYPICAL
DESCRIPTIONS

SYMBOLS
GRAPH LETTER

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

Sampler Symbol Descriptions
2.4-inch I.D. split barrel
Standard Penetration Test (SPT)
Shelby tube
Piston
Direct-Push
Bulk or grab
Continuous Coring
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.

Measured groundwater level in
exploration, well, or piezometer
Measured free product in well or
piezometer

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

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

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

Percent fines
Atterberg limits
Chemical analysis
Laboratory compaction test
Consolidation test
Direct shear
Hydrometer analysis
Moisture content
Moisture content and dry density
Organic content
Permeability or hydraulic conductivity
Plasticity index
Pocket penetrometer
Parts per million
Sieve analysis
Triaxial compression
Unconfined compression
Vane shear

Sheen Classification
NS
SS
MS
HS
NT

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Tested

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions.
Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not warranted to be
representative of subsurface conditions at other locations or times.

KEY TO EXPLORATION LOGS
FIGURE A-1

Start
9/3/2015

Drilled

End
9/3/2015

Logged By KMS
Checked By NT

61.5

Driller Geologic Drill Inc.

64
NAVD88

Hammer
Data

Auto
140 (lbs) / 30 (in) Drop

47.68406°
-122.14955°

System
Datum

Geographic
WGS84

Surface Elevation (ft)
Vertical Datum
Latitude
Longitude

Total
Depth (ft)
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Drilling
Method

Drilling
Equipment
Groundwater
Date Measured

Hollow-stem Auger
D50 Track Rig

Depth to
Water (ft)

Elevation (ft)

Notes: Field screening was completed to a depth of 15 feet; no sheen was observed.

Brown fine to medium sand with silt (loose, moist
to wet) (alluvium)

Fines
Content (%)

SP-SM

Moisture
Content (%)

Group
Classification

Graphic Log

MATERIAL
DESCRIPTION

REMARKS

60

0

Water Level

Sample Name
Testing

Collected Sample

Blows/foot

Recovered (in)

Interval

Depth (feet)

Elevation (feet)

FIELD DATA

18

7

1

9

2
MC

14

3*

55

5

SM

Brown with some oxidation silty fine to medium
sand (loose to medium dense, wet)

ML

Gray-brown silt with interbedded sand lenses
(stiff, wet) (recessional outwash?)

SM

Reddish brown silty fine to medium sand
(medium dense, wet)

SP-SM

Brown-gray fine to medium sand with silt
(medium dense, wet)

18

DIPRA=1

50

10

15

0

4

45

18

18

13

5

18

15

6

18

26

7
%F

22

8

39

9
SA

18

35

10

18

35

11

40

20

35
30

30

SM

11

12

6

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

25

35

18

20

40

15

45

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

SP-SM

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

MH

Gray silt with clay (very stiff to hard, wet)

SP-SM

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

10

50

SW-SM

55

37

12

SP/SM

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

71

13

SM

Gray silty fine to medium sand with gravel (very
dense, wet) (glacial till)
*California sample taken

5

Redmond: Date:10/21/15 Path:C:\USERS\KJANCI\DESKTOP\018687105_CAL NOTE.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GEI8_GEOTECH_STANDARD

25

60

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

Log of Boring A1 (SL 0/1)
Project:

Sammamish Substation Site Transmission Corridor

Project Location:

Redmond, Washington

Project Number:

0186-871-08

Figure A-2
Sheet 1 of 1

Start
9/3/2015

Drilled

End
9/3/2015

Total
Depth (ft)

Logged By KMS
Checked By NT

61

Auto
140 (lbs) / 30 (in) Drop

Hammer
Data

Drilling
Equipment

75
NAVD88

Surface Elevation (ft)
Vertical Datum

D50 Track Rig

Top of Casing
Elevation (ft)

47.68369°
-122.15091°

Latitude
Longitude
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Drilling

Driller Geologic Drill Inc.

Method

DOE Well I.D.: BIJ 535
A 2 (in) well was installed on 9/3/2015 to a depth of 50
(ft).

Groundwater

Geographic
WGS84

Horizontal
Datum

Date Measured

9/16/2015

Elevation (ft)

20.2

54.8

WELL LOG

0

65

10

60

5

15

11

3

1

18

2

2
p, pH

36

3*

SM

Dark brown silty fine to medium sand with
organic matter and roots (very loose, wet)
(alluvium)

SM

Brown silty fine to medium sand (very loose, wet)
(alluvium)

Fines
Content (%)

Moisture
Content (%)

MATERIAL
DESCRIPTION

Group
Classification

Graphic Log

Water Level

Sample Name
Testing

Collected Sample

Blows/foot

Recovered (in)

Interval

Depth (feet)

FIELD DATA
Elevation (feet)

Depth to
Water (ft)

Field screening was completed to a depth of 15 feet; no sheen was observed.

Notes:

70

Hollow-stem Auger

Steel surface
monument

1.5

Concrete surface
seal

(p=20,000 ohm-cm; pH=7)
Grades to gray
(Driller notes gravel)

4

55
50

25

45

30

40

35

35

40

6

50/6"

5

6

95/9"

6

5

50/6"

7

14

58/8"

8
MD

18

60

9

SM

SM

30

45

25

50

20

55

60

18

83

10
AL

83

11

50

12

50/6"

13

Bentonite seal
2-inch Schedule 40
PVC well casing

Gray-brown silty fine to medium sand with gravel
(very dense, moist) (glacial till)
(Rough drilling)

7

(Dry density = 126 pcf)

CL

15

Redmond: Date:10/21/15 Path:C:\USERS\KJANCI\DESKTOP\018687105_CAL NOTE.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GEI8_GEOTECH_WELL

(Driller notes ground firmed up)
20

35.0

40.0

Gray silty fine to coarse sand with gravel (very
dense, moist to wet) (advance outwash?)
Gray lean clay (hard, moist)

10/20 Colorado
silica sand
2-inch Schedule 40
PVC screen,
0.020-inch slot
width

28

(AL [LL=35;PI=12])

SM

Gray silty fine sand (very dense, moist to wet)

ML

Gray silt with fine sand (hard, moist)
*California sample taken

50.0

61.0

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

Log of Monitoring Well A2 (SL 0/2)
Project:

Sammamish Substation Site Transmission Corridor

Project Location:

Redmond, Washington

Project Number:

0186-871-08

Figure A-3
Sheet 1 of 1

Start
9/9/2015

Drilled

End
9/9/2015

Logged By KMS
Checked By NT

71.5

Driller Geologic Drill Inc.

69
NAVD88

Hammer
Data

Auto
140 (lbs) / 30 (in) Drop

47.68299°
-122.14974°

System
Datum

Geographic
WGS84

Surface Elevation (ft)
Vertical Datum
Latitude
Longitude

Total
Depth (ft)

ATTACHMENT
19
Drilling
Method

Drilling
Equipment

Hollow-stem Auger
D50 Track Rig

Groundwater
Date Measured

Depth to
Water (ft)

Elevation (ft)

See Remarks

Notes: Field screening was completed to a depth of 15 feet; no sheen was observed.

0

Fines
Content (%)

REMARKS

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

65

SP-SM

Moisture
Content (%)

MATERIAL
DESCRIPTION

Group
Classification

Graphic Log

Water Level

Sample Name
Testing

Collected Sample

Blows/foot

Recovered (in)

Interval

Depth (feet)

Elevation (feet)

FIELD DATA

5

18

2

1

60

Groundwater observed at 7 feet during drilling
18

13

2
%F

21
SM

8

Red-brown silty fine to medium sand (medium
dense, moist) (recessional outwash?)

55

10

15

0

12

3*
4

18

DIPRA=1

50

SM/ML
18

13

5

18

30

6

18

22

7

10

35

8
SA

11

9

30

10

12

45

11

12

25

12

18

40

13

45

20

40
35

30

30

35

25

40

SM

Red-brown silty fine to coarse sand with
occasional gravel (medium dense, wet)

SP-SM

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

SW-SM

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

SP-SM

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

12

10

20

45

Grades to gray

15

50

With lenses of silty fine to medium sand

10

55

60

5

Redmond: Date:10/21/15 Path:C:\USERS\KJANCI\DESKTOP\018687105_CAL NOTE.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GEI8_GEOTECH_STANDARD

25

Red-brown interbedded silty fine to medium sand
and silt with sand (medium dense, stiff, wet)

65

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

Log of Boring A3 (SL 0/2)
Project:

Sammamish Substation Site Transmission Corridor

Project Location:

Redmond, Washington

Project Number:

0186-871-08

Figure A-4
Sheet 1 of 2

Moisture
Content (%)

15

Group
Classification

63

Graphic Log

14

Water Level

40

Sample Name
Testing

Blows/foot

Collected Sample

Recovered (in)

Interval

Depth (feet)

Elevation (feet)

18

REMARKS

0

65

MATERIAL
DESCRIPTION

Fines
Content (%)

ATTACHMENT 19

FIELD DATA

70

Redmond: Date:10/21/15 Path:C:\USERS\KJANCI\DESKTOP\018687105_CAL NOTE.GPJ DBTemplate/LibTemplate:GEOENGINEERS8.GDT/GEI8_GEOTECH_STANDARD

*California sample taken

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

Log of Boring A3 (SL 0/2) (continued)
Project:

Sammamish Substation Site Transmission Corridor

Project Location:

Redmond, Washington

Project Number:

0186-871-08

Figure A-4
Sheet 2 of 2
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APPENDIX B

Geotechnical Laboratory Testing

ATTACHMENT 19

APPENDIX B
GEOTECHNICAL LABORATORY TESTING
Soil samples obtained from the borings were transported to our Redmond geotechnical laboratory and
evaluated to confirm or modify field classifications, as well as to evaluate engineering and index properties
of the soil samples. Representative samples were selected for laboratory testing consisting of moisture
content tests, percent fines tests, grain size distribution (sieve analyses), and plasticity tests. We also
conducted tests on selected soil samples to assist in the evaluation of corrosion potential. This testing
program included resistivity, pH, redox potential, and sulfide tests.
We performed the tests using methods of the American Society for Testing and Materials (ASTM) or other
applicable procedures.

Soil Classification
Soil samples obtained from the borings were visually classified in the field and in our laboratory using a
system based on the Unified Soil Classification System (USCS) and ASTM classification methods. ASTM
Test Method D 2488 was used to visually classify the soil samples, while ASTM D 2487 was used to classify
the soils based on laboratory tests results. These classification procedures are incorporated in the boring
logs presented in Figures A-2 through A-4.

Moisture Content Testing
Moisture content tests were completed for representative samples obtained from the borings using the
ASTM D 2216 test method. The results of these tests are presented on the boring logs at the depths at
which the samples were obtained.

Percent Fines Testing
Tests to evaluate the percent fines (particles passing the No. 200 sieve) were completed on several
samples using ASTM D 1140. The wet sieve method was used to determine the percentage of soil particles
larger than the U.S. No. 200 sieve. The results of the percent fines tests are presented on the boring logs
at the depths at which the samples were obtained.

Sieve Analyses
Sieve analyses were completed on several samples using the ASTM D 422 test method to determine the
sample grain size distribution. The wet sieve analysis method was used to determine the percentage of soil
particles larger than the U.S. No. 200 mesh sieve. The results of the sieve analyses were plotted and
classified using the USCS, and are presented in Figure B-1.

Plasticity Characteristics
Plasticity characteristics of several soil samples were evaluated by conducting Atterberg limits tests using
the ASTM D 4318 test method. This test method evaluates the liquid limit, plastic limit and plasticity index
of the portion of the sample finer than the No. 40 sieve. The results of the Atterberg limits tests are
presented in Figure B-2.
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00186-871-05 Date Exported: 10/14/15

#10

1

#20
#40
#60

SAND

Poorly graded sand with silt and gravel (SP-SM)
Poorly graded sand with silt and gravel (SP-SM)

12.0
12.2

40
55

SILT OR CLAY

A-3

FINE

0.01

A-1

MEDIUM

#200

0.1

#100

Soil Description

COARSE

GRAIN SIZE IN MILLIMETERS

#4

Moisture
(%)

FINE

10

3/8”

Depth
(feet)

COARSE

GRAVEL

3/4”

Boring Number

COBBLES

100

1.5”

0.001

Figure B-1

The grain size analysis results were obtained in general accordance with ASTM D 6913.

Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are applicable only to the specific sample on which they were
performed, and should not be interpreted as representative of any other samples obtained at other times, depths or locations, or generated by separate operations or processes.

Symbol

0
1000

10

20

30

40

50

60

70

80

90

100

3”

U.S. STANDARD SIEVE SIZE
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Sieve Analysis Results

Sammamish Substation Site Transmission Corridor
Redmond, Washington

PERCENT PASSING BY WEIGHT

004186-871-05 Date Exported: 10/14/15

A-2

Boring
Number

45

Depth
(feet)

0

10

20

30

40

50

0

28.1

Moisture
Content
(%)

10

35

Liquid
Limit
(%)

20

CL-ML

12

Plasticity
Index
(%)

30

CL or OL

40

50

Lean clay (CL)

Soil Description

LIQUID LIMIT

ML or OL

The liquid limit and plasticity index were obtained in general accordance with ASTM D 4318.

Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are applicable
only to the specific sample on which they were performed, and should not be interpreted as representative of any other
samples obtained at other times, depths or locations, or generated by separate operations or processes.

Symbol

PLASTICITY INDEX

60

PLASTICITY CHART

60

90

100

Atterberg Limits Test Results

80

Figure B-2

Sammamish Substation Site Transmission Corridor
Redmond, Washington

70

OH or MH

CH or OH
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004186-871-05 Date Exported: 10/14/15

30

25

20

35

J-5

N-3

N-4

Depth
(feet)

J-2

Boring
Number

0

10

20

30

40

50

0

23.7

22.8

18.7

25.2

Moisture
Content
(%)

10

51

33

28

28

Liquid
Limit
(%)

20

CL-ML

Fat clay (CH)

25

Lean clay (CL)

Silt (ML)

Soil Description

LIQUID LIMIT

50

Silt (ML)

40

ML or OL

8

11

3

Plasticity
Index
(%)

30

CL or OL

The liquid limit and plasticity index were obtained in general accordance with ASTM D 4318.

Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are applicable
only to the specific sample on which they were performed, and should not be interpreted as representative of any other
samples obtained at other times, depths or locations, or generated by separate operations or processes.

Symbol

PLASTICITY INDEX

60

PLASTICITY CHART

60

90

100

Atterberg Limits Test Results

80

Figure B-3

Sammamish Substation Site Transmission Corridor
Redmond, Washington

70

OH or MH

CH or OH
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APPENDIX C

Previous Explorations
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APPENDIX C
PREVIOUS EXPLORATIONS
GeoEngineers reviewed logs of previous explorations completed in the vicinity of the Sammamish
substation. The locations of previous explorations are shown on the Site Plan, Figure 2. The logs of the
previous explorations are presented in this appendix and include:

■ The logs of two borings (B-1 and B-2) drilled in 2015 by GeoEngineers in the report entitled
“Geotechnical Engineering Services, Sammamish Substation, Redmond, Washington.”
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APPENDIX D
Report Limitations and Guidelines for Use

ATTACHMENT 19

APPENDIX D
REPORT LIMITATIONS AND GUIDELINES FOR USE 1
This appendix provides information to help you manage your risks with respect to the use of this report.

Read These Provisions Closely
It is important to recognize that the geoscience practices (geotechnical engineering, geology and
environmental science) rely on professional judgment and opinion to a greater extent than other
engineering and natural science disciplines, where more precise and/or readily observable data may exist.
To help clients better understand how this difference pertains to our services, GeoEngineers includes the
following explanatory “limitations” provisions in its reports. Please confer with GeoEngineers if you need to
know more how these “Report Limitations and Guidelines for Use” apply to your project or site.

Geotechnical Services Are Performed for Specific Purposes, Persons and Projects
This report has been prepared for Puget Sound Energy (PSE) and for the Project specifically identified in
the report. The information contained herein is not applicable to other sites or projects.
GeoEngineers structures its services to meet the specific needs of its clients. No party other than the party
to whom this report is addressed may rely on the product of our services unless we agree to such reliance
in advance and in writing. Within the limitations of the agreed scope of services for the Project, and its
schedule and budget, our services have been executed in accordance with Request for Additional Services
No. 5 to our blanket agreement with PSE (Contract Number 4600007908) dated November 21, 2019, and
generally accepted geotechnical practices in this area at the time this report was prepared. We do not
authorize, and will not be responsible for, the use of this report for any purposes or projects other than
those identified in the report.

A Geotechnical Engineering or Geologic Report Is Based on a Unique Set of Project-Specific
Factors
This report has been prepared for the Sammamish Substation Site Transmission Corridor project in
Redmond, Washington. GeoEngineers considered a number of unique, project-specific factors when
establishing the scope of services for this project and report. Unless GeoEngineers specifically indicates
otherwise, it is important not to rely on this report if it was:

■ Not prepared for you,
■ Not prepared for your project,
■ Not prepared for the specific site explored, or
■ Completed before important project changes were made.

2

Developed based on material provided by ASFE, Professional Firms Practicing in the Geosciences; www.asfe.org.

January 9, 2020 | Page F-1
File No. 0186-871-08

ATTACHMENT 19

For example, changes that can affect the applicability of this report include those that effect:

■ The function of the proposed structures;
■ Elevation, configuration, location, orientation or loads of the proposed structures;
■ Composition of the design team;
■ Project ownership; or
■ Government agency review and policies
If changes occur after the date of this report, GeoEngineers cannot be responsible for any consequences
of such changes in relation to this report unless we have been given the opportunity to review our
interpretations and recommendations. Based on that review, we can provide written modifications or
confirmation, as appropriate.

Subsurface Conditions Can Change
This geotechnical or geologic report is based on conditions that existed at the time the study was performed.
The findings and conclusions of this report may be affected by the passage of time, by man-made events
such as construction on or adjacent to the site, new information or technology that becomes available
subsequent to the report date, or by natural events such as floods, earthquakes, slope instability or
groundwater fluctuations. If more than a few months have passed since issuance of our report or work
product, or if any of the described events may have occurred, please contact GeoEngineers before applying
this report for its intended purpose so that we may evaluate whether changed conditions affect the
continued reliability or applicability of our conclusions and recommendations.

Geotechnical and Geologic Findings Are Professional Opinions
Our interpretations of subsurface conditions are based on field observations from widely spaced sampling
locations at the site. Site exploration identifies the specific subsurface conditions only at those points where
subsurface tests are conducted or samples are taken. GeoEngineers reviewed field and laboratory data
and then applied its professional judgment to render an informed opinion about subsurface conditions at
other locations. Actual subsurface conditions may differ, sometimes significantly, from the opinions
presented in this report. Our report, conclusions and interpretations are not a warranty of the actual
subsurface conditions.

Geotechnical Engineering Report Recommendations Are Not Final
The construction recommendations included in this report are preliminary and should not be considered
final. GeoEngineers’ recommendations can be finalized only by observing actual subsurface conditions
revealed during construction. GeoEngineers cannot assume responsibility or liability for the
recommendations in this report if we do not perform construction observation.
We recommend that you allow sufficient monitoring, testing and consultation during construction by
GeoEngineers to confirm that the conditions encountered are consistent with those indicated by the
explorations, to provide recommendations for design changes if the conditions revealed during the work
differ from those anticipated, and to evaluate whether earthwork and foundation installation activities are
completed in accordance with our recommendations. Retaining GeoEngineers for construction observation
for this project is the most effective means of managing the risks associated with unanticipated conditions.
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A Geotechnical Engineering or Geologic Report Could Be Subject to Misinterpretation
Misinterpretation of this report by members of the design team or by contractors can result in costly
problems. GeoEngineers can help reduce the risks of misinterpretation by conferring with appropriate
members of the design team after submitting the report, reviewing pertinent elements of the design team’s
plans and specifications, participating in pre-bid and preconstruction conferences, and providing
construction observation.

Do Not Redraw the Exploration Logs
Geotechnical engineers and geologists prepare final boring and testing logs based upon their interpretation
of field logs and laboratory data. The logs included in a geotechnical engineering or geologic report should
never be redrawn for inclusion in architectural or other design drawings. Photographic or electronic
reproduction is acceptable but separating logs from the report can create a risk of misinterpretation.

Give Contractors a Complete Report and Guidance
To help reduce the risk of problems associated with unanticipated subsurface conditions, GeoEngineers
recommends giving contractors the complete geotechnical engineering or geologic report, including these
“Report Limitations and Guidelines for Use.” When providing the report, you should preface it with a clearly
written letter of transmittal that:

■ Advises contractors that the report was not prepared for purposes of bid development and that its
accuracy is limited; and

■ Encourages contractors to confer with GeoEngineers and/or to conduct additional study to obtain the
specific types of information they need or prefer.

Contractors Are Responsible for Site Safety on Their Own Construction Projects
Our geotechnical recommendations are not intended to direct the contractor’s procedures, methods,
schedule or management of the work site. The contractor is solely responsible for job site safety and for
managing construction operations to minimize risks to on-site personnel and adjacent properties.

Biological Pollutants
GeoEngineers’ Scope of Services specifically excludes the investigation, detection, prevention or
assessment of the presence of Biological Pollutants. Accordingly, this report does not include any
interpretations, recommendations, findings or conclusions regarding the detecting, assessing, preventing
or abating of Biological Pollutants, and no conclusions or inferences should be drawn regarding Biological
Pollutants as they may relate to this project. The term “Biological Pollutants” includes, but is not limited to,
molds, fungi, spores, bacteria and viruses, and/or any of their byproducts.
A Client that desires these specialized services is advised to obtain them from a consultant who offers
services in this specialized field.
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