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APPENDIX A 
Field Exploration 
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KEY TO EXPLORATORY BORING LOGS 
1600 Willow Pass Court 
Concord, CA 94520 PROJECT: 

PROJECT NO: 948-4 

ailey Tel : (925) 688-1001 1976 EDGEWOOD ROAD 

----- Engineering Sacramento, CA FIGURE NO: A-1 

UNIFIED SOIL CLASSIFICATION SYSTEM 

MAJOR DIVISIONS 
GRAPHIC GROUP 

DESCRIPTION MAJOR DIVISIONS 
GRAPHIC GROUP 

DESCRIPTION LOG SYMBOL LOG SYMBOL ..... Well-graded gravels or gravel-sand Inorganic silts and very fine sands, 
CLEAN ,I!'._ t GW mixtures, little or no fines ML rock flour, silty or clayey fine sands or 

GRAVELS clayey silts of low to medium plasticity 
(Less than o~CS Poorly-graded gravels or gravel-sand SILTS 

~ 
5% fines) 

~-c 
GP mixtures, little or no fines AND Inorganic clays of low to medium 

CLAYS CL plasticity, gravelly clays, sandy clays, 

~b'' 
(Liquid Limit silty clays, lean clays 

Silty gravels or gravel-sand-silt less than 
GRAVELS ~R: GM mixtures FINE-

50%) - - Organic silts and clays of low plasticity 
WITH GRAINED - - OL 

COARSE- FINES 

~ 
SOILS - -

GRAINED (More than Clayey gravels or gravel-sand-clay 
(More than - -

SOILS 
12% fines) GC mixtures 50%of Inorganic silts, micaceous or 

(More than material is MH diatomaceous fine sandy or silty soils, 
50%of • • Well-graded sands or gravelly sands, smaller than 

material is • • #200 sieve) elastic silts of high plasticity 
larger than CLEAN • • SW little or no fines SILTS • • 

~ 
Inorganic clays of high plasticity, fat #200 sieve) SANDS • • AND 

(Less than ..... 
Poorly-graded sands or gravelly sands, CLAYS CH clays .... 

5% fines) ... ... (Liquid Limit . :• :• SP little or no fines .. .. 50% or :-::-:. greater) ~ Organic silts and clays of medium to 
:· :· :•:• Silty sands or sand-silt mixtures ~ OH high plasticity 

SANDS .. .. .. .. SM ~ 
WITH .... .. .. .AA 
FINES - . . . 

~

.·.·. Clayey sands or sand-clay mixtures ~ Peat and other highly organic soils (More than 

:·:%··:: 
HIGHLY ORGANIC '" 12% fines) SC SOILS J.!.L - PT 

. . "' 
GRAIN SIZES 

SILTS 
AND 

CLAYS 

#200 

U.S. STANDARD SERIES SIEVE 

#40 

SANDS 

Fine I Medium 

RELATIVE DENSITY 

#10 

I Coarse 

CLEAR SQUARE SIEVE OPENINGS 

#4 3/4" 3" 12" 

GRAVELS 

I 
COBBLES BOULDERS 

Fine Coarse 

CONSISTENCY 

SANDS AND GRAVELS BLOWS/FOOT* SILTS AND CLAYS BLOWS/FOOT* UCS (KSF)** 

Very Loose 0-4 Very Soft 

Loose 4-10 Soft 

Firm 
Medium Dense 10- 30 

Stiff 
Dense 30-50 Very Stiff 

Very Dense Over50 Hard 

"Number of blows for a 140-pound hammer falling 30 inches to drive a 2" O.D. (1-3/8" I.D.) split spoon sampler. 

--unconfined Compressive Strength. 

SYMBOLS AND NOTES 

[I] Standard Penetration Test Sampler 
~ Shelby Tube (2" O.D. Split Barrel) Groundwater Level :sz During Drilling 

~ 
Modified California Sampler [[]] Pitcher Barrel (3" O.D. Split Barrel) 

::!I!: Groundwater Level 

~ 
California Sampler II] at End of Drilling 
(2.5" O.D. Split Barrel) HQ Core 

0-2 

2-4 

4-8 

8-16 

16-32 

Over32 

INCREASING VISUAL 
MOISTURE CONTENT 

I 
Saturated 

Wet 
Moist 
Damp 
Dry 

0 -1/2 

1/2 - 1 

1 - 2 

2-4 

4-8 

Over8 

CONSTITUENT 
PERCENTAGE 

trace < 5% 
some 5-15% 
with 16- 30% 
-y 31 -49% _________________________________________________________ .... 



PROJECT: Rope and Cathead

140 pounds / 30 inches

09/20/22

HAMMER WEIGHT / DROP:

BORING LOCATION:

Mobile B-24

See Site Plan, Figure 2 (38.601490°, -121.459664°)

--

R. Ceraolo

EXPLORATORY BORING B-1

DATE STARTED:

SURFACE ELEVATION:PROJECT NO:

LOGGED BY:

DRILL RIG:

DRILLING METHOD: DEPTH TO INITIAL WATER:

HAMMER METHOD: DEPTH TO FINAL WATER:

DATE FINISHED: 09/20/22

1600 Willow Pass Court
Concord, CA 94520
Tel: (925) 688-1001

OTHER TESTS
AND NOTES

DESCRIPTION AND CLASSIFICATION

DESCRIPTION AND REMARKS CONSIST
GRAPHIC
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46 feet

1976 EDGEWATER ROAD

4-inch Solid Flight Auger

Sacramento, CA
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soft

stiff

very stiff

hard

dense

dense

SILT (ML), brown, some sand (fine- to 
medium-grained), with roots, dry to damp.

SILT (ML), light brown, trace sand 
(fine-grained), dry.
Change color to mottled orange light brown, 
some sand (fine-grained), with large tree root at
2.5 feet.

CLAY (CL/CH), mottled orange gray dark 
brown, silty, trace sand (fine- to 
medium-grained), dry to damp.

CLAY (CL), mottled gray light brown, sandy 
(fine- to medium-grained), silty, dry.

SAND (SC), brown, fine- to medium-grained, 
with clay and silt, dry to damp.

SAND (SM), brown, fine- to medium-grained, 
silty, dry.

Interbedded with thin silty sand lenses 
(fine-grained) at 6 feet, dry.

Dry.

65.5

73.9

0.612.9

10.1

At 2 Feet:
Liquid Limit = 45
Plasticity Index = 16
Passing #200 Sieve = 96%

At 6 Feet:
Passing #200 Sieve = 34%
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PROJECT: Rope and Cathead

140 pounds / 30 inches

09/20/22

HAMMER WEIGHT / DROP:

BORING LOCATION:

Mobile B-24

See Site Plan, Figure 2 (38.601490°, -121.459664°)

--

R. Ceraolo

EXPLORATORY BORING B-1

DATE STARTED:

SURFACE ELEVATION:PROJECT NO:

LOGGED BY:

DRILL RIG:

DRILLING METHOD: DEPTH TO INITIAL WATER:

HAMMER METHOD: DEPTH TO FINAL WATER:

DATE FINISHED: 09/20/22

1600 Willow Pass Court
Concord, CA 94520
Tel: (925) 688-1001

OTHER TESTS
AND NOTES

DESCRIPTION AND CLASSIFICATION

DESCRIPTION AND REMARKS CONSIST
GRAPHIC
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medium
dense

dense

dense

SAND (SM), continued, with to silty, dry.

SAND (SP), light brown, fine- to 
medium-grained, trace silt, dry.

SAND (SM), grayish brown, fine- to 
medium-grained, silty, moist.

Bottom of Boring = 46.5 feet
Notes: Stratification is approximate, variations 
must be expected. Blow counts converted to 
SPT N-values. See report for additional details.
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PROJECT: Rope and Cathead

140 pounds / 30 inches

09/20/22

HAMMER WEIGHT / DROP:

BORING LOCATION:

Mobile B-24

See Site Plan, Figure 2 (38.602499°, -121.458211°)

--

R. Ceraolo

EXPLORATORY BORING B-2

DATE STARTED:

SURFACE ELEVATION:PROJECT NO:

LOGGED BY:

DRILL RIG:

DRILLING METHOD: DEPTH TO INITIAL WATER:

HAMMER METHOD: DEPTH TO FINAL WATER:

DATE FINISHED: 09/20/22

1600 Willow Pass Court
Concord, CA 94520
Tel: (925) 688-1001

OTHER TESTS
AND NOTES

DESCRIPTION AND CLASSIFICATION

DESCRIPTION AND REMARKS CONSIST
GRAPHIC
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4-inch Solid Stem Auger
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soft

very stiff

dense

hard

CLAY (CL), mottled gray brown, silty, sandy 
(fine- to medium-grained), with roots, dry.

CLAY (CL), mottled gray light brown, silty, 
sandy (fine-grained), trace carbonates, dry to 
damp.

SAND (SC), grayish brown, fine- to 
medium-grained, some coarse-grained, with 
clay and silt, trace gravel (fine, subrounded), 
dry to damp.

CLAY (CL), grayish brown, silty, sandy (fine- to 
medium-grained), damp.

Change color to mottled orange gray dark 
brown at 2.5 feet.

Dry.

Bottom of Boring = 20.9 feet
Notes: Stratification is approximate, variations 
must be expected. Blow counts converted to 
SPT N-values. See report for additional details.

104.8 6.67.1

8.4

At 2 Feet:
Liquid Limit = 27
Plasticity Index = 15
Medium Sand = 10%
Fine Sand = 30%
Fines = 60%
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Symbol LL PL PI %≤ #200 USCS

■ 45 29 16 96.4 ML

▲ 27 12 15 60.1 CL

Project Number: 948-4

Project Name: 1976 Edgewater Road

Project Location:

Tested by: R. Tuazon

Checked by: T. Chen

Te
st
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ts

ASTM D4318

Sacramento, CA
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oj

ec
t I

nf
o

Sample Source Sample Description

Test Report Date: 9/26/2022

ATTERBERG LIMITS

B-1 at 2 ft

B-2 at 2 ft

Light brown SILT trace sand

Brown sandy silty CLAY
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Coarse Fine Coarse Medium Fine Silt Clay

■
▲

● 0.0 0.0 0.0 0.0 10.2 29.7 0.074 0.005

Symbol USCS

■ ML

▲ SM

● CL

Project Number: 948-4 Test Report Date:

Project Name: 1976 Edgewater Road

Project Location:

Tested by: R. Tuazon

Checked by: T. Chen
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Sacramento, CA

PARTICLE SIZE DISTRIBUTION
Sa
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9/26/2022

Sample Description

Light brown SILT trace sand

Sample Source

Boring B-1 at 2 ft

% Sand % Fines
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% >3"
% Gravel

Cc

33.9

60.2

D60 D30

96.4

CuD10

Boring B-1 at 6 ft Light brown silty SAND

Boring B-2 at 2 ft Brown sandy silty CLAY
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After Test

Sample Description: Test Date: 9/22/2022

Compressive Strength: 644 psf

Axial Strain at Failure: 2.6 %

Diameter: 2.42 in Test Strain Rate: 0.05 in/min

Height: 5.7 in Test Time to Failure: 3 min

Height/Diameter: 2.36 Remarks: Large tree root within the sample.

Wet Unit Weight: 74.0 pcf

Water Content: 12.9 %

Dry Unit Weight: 65.5 pcf

Project Number: 948-4 Test Report Date:

Project Name: 1976 Edgewater Road

Project Location: Sacramento, CA

Sample Source/No.: Boring B-1

Sample Depth: 2 ft

Tested by: R. Tuazon

Checked by: T. Chen

UNCONFINED COMPRESSIVE STRENGTH
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Light brown SILT trace sand 
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After Test

Sample Description: Test Date: 9/22/2022

Compressive Strength: 6,648 psf

Axial Strain at Failure: 2.5 %

Diameter: 2.42 in Test Strain Rate: 0.05 in/min

Height: 5.05 in Test Time to Failure: 2.5 min

Height/Diameter: 2.09 Remarks:  

Wet Unit Weight: 112.2 pcf

Water Content: 7.1 %

Dry Unit Weight: 104.8 pcf

Project Number: 948-4 Test Report Date:

Project Name: 1976 Edgewater Road

Project Location: Sacramento, CA

Sample Source/No.: Boring B-2

Sample Depth: 2 ft

Tested by: R. Tuazon

Checked by: T. Chen

UNCONFINED COMPRESSIVE STRENGTH

Te
st

 R
es

ul
ts

Sa
m

pl
e 

Im
ag

es

Before Test

ASTM D2166
Pr

oj
ec

t I
nf

o
Sa

m
pl

e 
Pr

op
er

tie
s

9/22/2022

Brown sandy silty CLAY (CL)
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GBA Guidelines for Geotechnical Report 

 
 
 
 
 
 



Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively as 
possible. In that way, you can benefit from a lowered 
exposure to problems associated with subsurface 
conditions at project sites and development of 
them that, for decades, have been a principal cause 
of construction delays, cost overruns, claims, 
and disputes. If you have questions or want more 
information about any of the issues discussed herein, 
contact your GBA-member geotechnical engineer. 
Active engagement in GBA exposes geotechnical 
engineers to a wide array of risk-confrontation 
techniques that can be of genuine benefit for 
everyone involved with a construction project.

Understand the Geotechnical-Engineering Services 
Provided for this Report
Geotechnical-engineering services typically include the planning, 
collection, interpretation, and analysis of exploratory data from 
widely spaced borings and/or test pits. Field data are combined 
with results from laboratory tests of soil and rock samples obtained 
from field exploration (if applicable), observations made during site 
reconnaissance, and historical information to form one or more models 
of the expected subsurface conditions beneath the site. Local geology 
and alterations of the site surface and subsurface by previous and 
proposed construction are also important considerations. Geotechnical 
engineers apply their engineering training, experience, and judgment 
to adapt the requirements of the prospective project to the subsurface 
model(s).  Estimates are made of the subsurface conditions that 
will likely be exposed during construction as well as the expected 
performance of foundations and other structures being planned and/or 
affected by construction activities.

The culmination of these geotechnical-engineering services is typically a 
geotechnical-engineering report providing the data obtained, a discussion 
of the subsurface model(s), the engineering and geologic engineering 
assessments and analyses made, and the recommendations developed 
to satisfy the given requirements of the project. These reports may be 
titled investigations, explorations, studies, assessments, or evaluations. 
Regardless of the title used, the geotechnical-engineering report is an  
engineering interpretation of the subsurface conditions within the context 
of the project and does not represent a close examination, systematic 
inquiry, or thorough investigation of all site and subsurface conditions.

Geotechnical-Engineering Services are Performed 
 for Specific Purposes, Persons, and Projects,  
and At Specific Times
Geotechnical engineers structure their services to meet the specific 
needs, goals, and risk management preferences of their clients. A 
geotechnical-engineering study conducted for a given civil engineer 

will not likely meet the needs of a civil-works constructor or even a 
different civil engineer. Because each geotechnical-engineering study 
is unique, each geotechnical-engineering report is unique, prepared 
solely for the client.

Likewise, geotechnical-engineering services are performed for a specific 
project and purpose. For example, it is unlikely that a geotechnical-
engineering study for a refrigerated warehouse will be the same as 
one prepared for a parking garage; and a few borings drilled during 
a preliminary study to evaluate site feasibility will not be adequate to 
develop geotechnical design recommendations for the project.

Do not rely on this report if your geotechnical engineer prepared it: 
• for a different client;
• for a different project or purpose;
• for a different site (that may or may not include all or a portion of 

the original site); or
• before important events occurred at the site or adjacent to it; 

e.g., man-made events like construction or environmental 
remediation, or natural events like floods, droughts, earthquakes, 
or groundwater fluctuations.

 
Note, too, the reliability of a geotechnical-engineering report can 
be affected by the passage of time, because of factors like changed 
subsurface conditions; new or modified codes, standards, or 
regulations; or new techniques or tools. If you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying the recommendations in it. A minor amount 
of additional testing or analysis after the passage of time – if any is 
required at all – could prevent major problems.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read the report in its entirety. Do not rely on 
an executive summary. Do not read selective elements only. Read and 
refer to the report in full.

You Need to Inform Your Geotechnical Engineer  
About Change
Your geotechnical engineer considered unique, project-specific factors 
when developing the scope of study behind this report and developing 
the confirmation-dependent recommendations the report conveys. 
Typical changes that could erode the reliability of this report include 
those that affect:

• the site’s size or shape;
• the elevation, configuration, location, orientation,  

function or weight of the proposed structure and  
the desired performance criteria;

• the composition of the design team; or 
• project ownership.

As a general rule, always inform your geotechnical engineer of project 
or site changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 



responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered.

Most of the “Findings” Related in This Report  
Are Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface using various sampling and testing procedures. Geotechnical 
engineers can observe actual subsurface conditions only at those specific 
locations where sampling and testing is performed. The data derived from 
that sampling and testing were reviewed by your geotechnical engineer, 
who then applied professional judgement to form opinions about 
subsurface conditions throughout the site. Actual sitewide-subsurface 
conditions may differ – maybe significantly – from those indicated in 
this report. Confront that risk by retaining your geotechnical engineer 
to serve on the design team through project completion to obtain 
informed guidance quickly, whenever needed.

This Report’s Recommendations Are  
Confirmation-Dependent
The recommendations included in this report – including any options or 
alternatives – are confirmation-dependent. In other words, they are not 
final, because the geotechnical engineer who developed them relied heavily 
on judgement and opinion to do so. Your geotechnical engineer can finalize 
the recommendations only after observing actual subsurface conditions 
exposed during construction. If through observation your geotechnical 
engineer confirms that the conditions assumed to exist actually do exist, 
the recommendations can be relied upon, assuming no other changes have 
occurred. The geotechnical engineer who prepared this report cannot assume 
responsibility or liability for confirmation-dependent recommendations if you 
fail to retain that engineer to perform construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a continuing member of 
the design team, to: 

• confer with other design-team members;
• help develop specifications;
• review pertinent elements of other design professionals’ plans and 

specifications; and
• be available whenever geotechnical-engineering guidance is needed.

You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction-
phase observations. 

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 

conspicuously that you’ve included the material for information purposes 
only. To avoid misunderstanding, you may also want to note that 
“informational purposes” means constructors have no right to rely on 
the interpretations, opinions, conclusions, or recommendations in the 
report. Be certain that constructors know they may learn about specific 
project requirements, including options selected from the report, only 
from the design drawings and specifications. Remind constructors 
that they may perform their own studies if they want to, and be sure to 
allow enough time to permit them to do so. Only then might you be in 
a position to give constructors the information available to you, while 
requiring them to at least share some of the financial responsibilities 
stemming from unanticipated conditions. Conducting prebid and 
preconstruction conferences can also be valuable in this respect.

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. This happens in part because soil and rock on 
project sites are typically heterogeneous and not manufactured materials 
with well-defined engineering properties like steel and concrete. That 
lack of understanding has nurtured unrealistic expectations that have 
resulted in disappointments, delays, cost overruns, claims, and disputes. 
To confront that risk, geotechnical engineers commonly include 
explanatory provisions in their reports. Sometimes labeled “limitations,” 
many of these provisions indicate where geotechnical engineers’ 
responsibilities begin and end, to help others recognize their own 
responsibilities and risks. Read these provisions closely. Ask questions. 
Your geotechnical engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform a 
geotechnical-engineering study. For that reason, a geotechnical-engineering 
report does not usually provide environmental findings, conclusions, or 
recommendations; e.g., about the likelihood of encountering underground 
storage tanks or regulated contaminants. Unanticipated subsurface 
environmental problems have led to project failures. If you have not 
obtained your own environmental information about the project site, 
ask your geotechnical consultant for a recommendation on how to find 
environmental risk-management guidance.

Obtain Professional Assistance to Deal with  
Moisture Infiltration and Mold
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, the engineer’s 
services were not designed, conducted, or intended to prevent 
migration of moisture – including water vapor – from the soil 
through building slabs and walls and into the building interior, where 
it can cause mold growth and material-performance deficiencies. 
Accordingly, proper implementation of the geotechnical engineer’s 
recommendations will not of itself be sufficient to prevent 
moisture infiltration. Confront the risk of moisture infiltration by 
including building-envelope or mold specialists on the design team. 
Geotechnical engineers are not building-envelope or mold specialists.
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