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APPENDIX A 
 
FIELD EXPLORATIONS  
 
GENERAL 
We explored subsurface conditions at the site by drilling one boring (B-1) to a depth of 26.5 feet 
BGS and completing one CPT probe (CPT-1) to a depth of approximately 58.7 feet BGS.  The 
boring was drilled on February 22, 2019 using a trailer-mounted drill rig and solid-stem drilling 
techniques by Dan J. Fischer Excavating, Inc. of Forest Grove, Oregon.  The exploration log is 
presented in this appendix.  The CPT data are presented in Appendix B.    
 
The approximate locations of the explorations are shown on Figure 2.  Exploration locations 
were chosen based on preliminary site plan provided to our office by N.D. Eryou, PhD, P.E.  The 
exploration locations were determined by pacing from existing site features and should be 
accurate implied by the methods used.   
 
SOIL SAMPLING 
Samples were collected from the boring using 1½-inch-inner diameter SPT split-barrel sampler in 
general accordance with ASTM D1586.  The sampler was driven into the soil with a 140-pound 
hammer free-falling 30 inches.  The sampler was driven a total distance of 18 inches.  The 
number of blows required to drive the sampler the final 12 inches is recorded on the exploration 
log, unless otherwise noted.  Samples were generally collected at 2.5- to 5-foot intervals 
throughout the depth of the boring.  In addition, relatively undisturbed samples were collected 
by pushing thin-walled standard Shelby tubes into the base of the exploration in general 
accordance with ASTM D1587.  Sampling methods and intervals are shown on the exploration 
log. 
 
We understand that calibration of the SPT hammer used by Dan J. Fischer Excavating, Inc. has not 
been completed.  The SPT blows completed by Dan J. Fischer Excavating, Inc. were conducted 
using two wraps around a cathead.   
 
SOIL CLASSIFICATION 
The soil samples were classified in accordance with the “Explorations Key” (Table A-1) and “Soil 
Classification System” (Table A-2), which are presented in this appendix.  The exploration log 
indicates the depths at which the soils or their characteristics change, although the change 
actually could be gradual.  If the change occurred between sample locations, the depth was 
interpreted.  Classifications are shown on the exploration log. 
 
LABORATORY TESTING 
 
We visually examined soil samples collected from the exploration to confirm field classifications.  
We also performed the following laboratory testing. 
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MOISTURE CONTENT 
We tested the natural moisture content of select soil samples in general accordance with 
ASTM D2216.  The natural moisture content is a ratio of the weight of the water to soil in a test 
sample and is expressed as a percentage.  The test results are presented in this appendix. 
 
ATTERBERG LIMITS TESTING 
Atterberg limits (plastic and liquid limits) testing was performed on a select soil sample in 
general accordance with ASTM D4318.  The plastic limit is defined as the moisture content where 
the soil becomes brittle.  The liquid limit is defined as the moisture content where the soil begins 
to act similar to a liquid.  The plasticity index is the difference between the liquid and plastic 
limits.  The test results are presented in this appendix. 
 
PARTICLE-SIZE ANALYSES 
Particle-size analysis was completed on select soil samples in general accordance with 
ASTM D1140.  The test results are presented in this appendix.   
 
 
 
 



SYMBOL SAMPLING DESCRIPTION 

 

 

 

Location of sample obtained in general accordance with ASTM D 1586 Standard Penetration Test 
with recovery 
 
Location of sample obtained using thin-wall Shelby tube or Geoprobe® sampler in general 
accordance with ASTM D 1587 with recovery 
 
Location of sample obtained using Dames & Moore sampler and 300-pound hammer or pushed 
with recovery  
 
Location of sample obtained using Dames & Moore sampler and 140-pound hammer or pushed 
with recovery 
 
Location of sample obtained using 3-inch-O.D. California split-spoon sampler and 140-pound 
hammer 
 
Location of grab sample 
 
 
Rock coring interval 
 
 
Water level during drilling 
 
 
Water level taken on date shown 

GEOTECHNICAL TESTING EXPLANATIONS 

ATT 

CBR 

CON 

DD 

DS 

HYD 

MC 

MD 

NP 

OC 

Atterberg Limits 

California Bearing Ratio 

Consolidation 

Dry Density 

Direct Shear 

Hydrometer Gradation 

Moisture Content 

Moisture-Density Relationship  

Nonplastic 

Organic Content 

P 

PP 

P200 

 

RES 

SIEV 

TOR 

UC 

VS 

kPa 

Pushed Sample  

Pocket Penetrometer 

Percent Passing U.S. Standard No. 200 
 Sieve 

Resilient Modulus 

Sieve Gradation 

Torvane 

Unconfined Compressive Strength 

Vane Shear 

Kilopascal 

ENVIRONMENTAL TESTING EXPLANATIONS 

CA 

P 

PID 

 

ppm 

Sample Submitted for Chemical Analysis 

Pushed Sample  

Photoionization Detector Headspace 
 Analysis 

Parts per Million 

ND 

NS 

SS 

MS 

HS 

Not Detected 

No Visible Sheen 

Slight Sheen 

Moderate Sheen 

Heavy Sheen 
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EXPLORATION KEY  TABLE A-1 

Graphic Log of Soil and Rock Types 

 
 

Inferred contact between soil or 
rock units (at approximate 
depths indicated) 

Observed contact between soil or 
rock units (at depth indicated) 



RELATIVE DENSITY - COARSE-GRAINED SOIL 

Relative Density 
Standard Penetration 

Resistance 
Dames & Moore Sampler  

(140-pound hammer) 
Dames & Moore Sampler  

(300-pound hammer) 

Very Loose 0 – 4 0 - 11 0 - 4 

Loose 4 – 10 11 - 26 4 - 10 

Medium Dense 10 – 30 26 - 74 10 - 30 

Dense 30 – 50 74 - 120 30 - 47 

Very Dense More than 50 More than 120 More than 47 

CONSISTENCY - FINE-GRAINED SOIL 

Consistency 
Standard 

Penetration 
Resistance 

Dames & Moore 
Sampler  

(140-pound hammer) 

Dames & Moore Sampler  
(300-pound hammer) 

Unconfined Compressive 
Strength (tsf) 

Very Soft Less than 2 Less than 3 Less than 2 Less than 0.25 

Soft 2 - 4 3 – 6 2 - 5 0.25 - 0.50 

Medium Stiff 4 - 8 6 – 12 5 - 9 0.50 - 1.0 

Stiff 8 - 15 12 – 25 9 - 19 1.0 - 2.0 

Very Stiff 15 - 30 25 – 65 19 – 31 2.0 - 4.0 

Hard More than 30 More than 65 More than 31 More than 4.0 

PRIMARY SOIL DIVISIONS GROUP SYMBOL GROUP NAME 

COARSE-
GRAINED SOIL 

 
(more than 50% 

retained on  
No. 200 sieve) 

GRAVEL 
 

(more than 50% of 
coarse fraction 

retained on  
No. 4 sieve) 

CLEAN GRAVEL 
(< 5% fines) 

GW or GP GRAVEL 

GRAVEL WITH FINES 
(≥ 5% and ≤ 12% fines) 

GW-GM or GP-GM GRAVEL with silt 

GW-GC or GP-GC GRAVEL with clay 

GRAVEL WITH FINES 
(> 12% fines) 

GM silty GRAVEL 

GC clayey GRAVEL 

GC-GM silty, clayey GRAVEL 

SAND 
 

(50% or more of 
coarse fraction 

passing  
No. 4 sieve) 

CLEAN SAND 
(<5% fines) 

SW or SP SAND 

SAND WITH FINES 
(≥ 5% and ≤ 12% fines) 

SW-SM or SP-SM SAND with silt 

SW-SC or SP-SC SAND with clay 

SAND WITH FINES 
(> 12% fines) 

SM silty SAND 

SC clayey SAND 

SC-SM silty, clayey SAND 

FINE-GRAINED 
SOIL 

 
(50% or more 

passing  
No. 200 sieve) 

SILT AND CLAY 

Liquid limit less than 50 

ML SILT 

CL CLAY 

CL-ML silty CLAY 

OL ORGANIC SILT or ORGANIC CLAY 

Liquid limit 50 or greater 

MH SILT 

CH CLAY 

OH ORGANIC SILT or ORGANIC CLAY 

HIGHLY ORGANIC SOIL PT PEAT 

MOISTURE 
CLASSIFICATION 

ADDITIONAL CONSTITUENTS 

Term Field Test 
Secondary granular components or other materials  

such as organics, man-made debris, etc. 

Percent 

Silt and Clay In: 

Percent 

Sand and Gravel In: 

dry very low moisture, 
dry to touch 

Fine-Grained 
Soil 

Coarse-
Grained Soil 

Fine-Grained 
Soil 

Coarse-
Grained Soil 

moist 
damp, without 
visible moisture 

< 5 trace trace < 5 trace trace 

5 – 12 minor with 5 – 15 minor minor 

wet 
visible free water, 
usually saturated 

> 12 some silty/clayey 15 – 30 with with 

 > 30 sandy/gravelly Indicate % 
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SOIL CLASSIFICATION SYSTEM  TABLE A-2 



Perched water at 2.0 feet.

PP = 1.25 tsf

P200 = 83%

PP = 1.0 tsf

P200 = 76%
PP = 1.0 tsf

PP = 1.75 tsf
LL = 28%
PL = 24%

P200 = 32%

Driller Comment: sand at
23.0 feet.

P200 = 12%

Surface elevation was not
measured at the time of
exploration.

P

3.0

18.5

21.0

23.0

26.5

8
.0

 f
ee

t 
d

u
ri

n
g
 d

ri
ll
in

g

PP

P200
PP

P200
PP

ATT
PP

P200

P200

Dense, gray-brown, silty GRAVEL with
sand and cobbles (GM), trace organics
(rootlets, woody debris); moist - FILL.

Medium stiff, yellow-brown with brown
mottled SILT (ML), minor clay, trace
sand; moist, sand is fine.

with sand at 5.0 feet

wet, interbeds of CLAY and silty SAND
(1 to 3 inches thick) at 8.0 feet

very stiff; without interbeds, laminated
(1 to 2 inches thick) at 15.0 feet

Medium dense, light gray-brown, silty
SAND (SM); wet, sand is fine.

Stiff, light brown SILT (ML), trace sand
and clay; moist.

Loose, light brown, silty SAND (SM); wet,
sand is medium, micaceous.

Exploration terminated at a depth of
26.5 feet due to heavy, wet sand.

Hammer efficiency factor is unknown.
SPT completed using two wraps with a
cathead.

INSTALLATION AND
COMMENTS

    MOISTURE CONTENT %

CORE REC%RQD%

    BLOW COUNT

BORING B-1
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BORING METHOD: solid-stem auger (see document text)

DRILLED BY: Dan J. Fischer Excavating, Inc.
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B-1 0.0 5

B-1 2.5 35

B-1 5.0 38 83

B-1 10.0 37 76

B-1 15.0 30 28 24 4

B-1 20.0 32 32

B-1 20.1 32

B-1 25.0 27 12

GRAVEL
(PERCENT)

SAMPLE
DEPTH
(FEET)

SUMMARY OF LABORATORY DATA

ELEVATION
(FEET)

P200
(PERCENT)

SIEVE

PLASTIC
LIMIT

PLASTICITY
INDEX

ATTERBERG LIMITS
MOISTURE
CONTENT
(PERCENT)

SAMPLE INFORMATION

EXPLORATION
NUMBER

SAND
(PERCENT)

DRY
DENSITY

(PCF)
LIQUID
LIMIT
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