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August 31, 2004

Ms. Rachel Goldberg

Brown & Caldwell

201 North Civic Drive, Suite 115
Walnut Creek, CA 94956

Subject: Geophysical Survey

Former Boiler Building / Polk Street Areas

Benicia Arsenal
Benicia, California
NORCAL Job No. 04-141.41

Dear Ms. Goldberg:

: his fette at AL G ical Consultants, Inc. has completed

the work authorized for the subject location. The field work was conducted on August 9, 2004 by

NORCAL Geophysicist David Bissiri. We investigated two areas as designated by Brown &

. Caldwell. These areas are in the vicinity of the former boiler building located at the intersection of
Park and Polk Streets (see Appendix A). The first survey area, designated as Area A,
encompassed an approximately 25-by 45-foot area at the northeast corner of the building and

included a portion of the south-bound lane of Polk Street. The second area, designated as Area

B, encompassed an approximately 30- by 10-foot area behind the building, in a grassy picnic area

facing Polk Street.

The purpose of the geophysical survey was to delineate locations that potentially contain
underground storage tanks (USTs). The survey was performed using standard electromagnetic
induction metal-detection (MD) equipment and ground penetrating radar (GPR) techniques.
Detailed descriptions of the equipment, methodology, field procedures and limitations, are provided

in Appendix B.

In Area A, our interpretation of the MD instrument response indicates no buried objects suggestive
of a UST. However, we did detect one MD anomaly in Area B, immediately adjacent to the wall of
the building. While the MD response in the vicinity of the anomaly is suggestive of a small (i.e. 550
gallon) UST, the GPR data profiles of this MD anomaly do not exhibit reflection patterns
characteristic of a tank. Instead, the GPR profiles exhibit reflection patterns characteristic of
disturbed soil, both within the anomalous area and the portion of the survey area surrounding it.
These reflection pattems are typical for a landscaped area such as this. While the negative GPR
results do not preclude the existence of a UST, the GPR responses suggests that the MD anomaly
is most likely caused by a localized concentration of small pieces of debris, underground utilities,
or perhaps some large metallic object located inside the building, next to the wall.

. It should be noted that not all buried objects or substructures can be detected or characterized by
geophysical techniques. In general, there are limitations unique to each geophysical method. One
limitation is the maximum depth that can be attained by a given technique. Each geophysical
method aiso relies on the existence of a significant contrast in physical properties between
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background soils and the object or substructure of interest. In addition, cultural objects such as
utilities, fences, and surface debris can cause interference, which can limit the effective detection
of buried objects. We recommend excavation of suspected subsurface objects if conclusive
determination of their identity is required.

The scope of NORCAL's services for this prOJect con5|sted of usmg geophysucal methods to

condmons and Izmitatlons inherent to the techniques used. The services were performed in a
manner consistent with the level of skill ordinarily exercised by members of the profession currently
employing similar methods. No warranty, with respect to the services or products delivered under
this agreement, expressed or implied, is made by NORCAL.

We appreciate having the opportunity to provide our services to you on this project. if you have any
questions, or require additional geophysical services, please do not hesitate to call.

Respectfully,
NORCAL Geophysical Consultants, Inc.

JZ, -

David Bissiri
Geophysicist GP-1009

DJB/WEBI/tt
Enclosures: Appendix A Index and Field Survey Maps of Areas A and B
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. Appendix A

Index and Field Survey Maps
of Areas A and B
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Appendix B

l Geophysical Methodology, Instrumentation,
Data Analysis, and Limitations




Metal Detection (MD)

This method uses the principle of electromagnetic induction to detect shallowly buried metal objects
such as USTs, metal utility conduits, rebar in concrete, manhole covers, and various metallic
debris. This is done by carrying a hand-held radio transmitter-receiver unit above the ground and
continuously scanning the surface in a systematic manner, usually as a series of traverses spaced
2-3feetapart. A primary coil broadcasts a radio signal from a transmitter which induces secondary
electrical currents in metal objects. These secondary currents in tum produce a magnetic field

which is detected by the receiver. By noting the areas of strongest instrument response, the

general locations of metallic objects can be determined.
1 Y

Instrumentation

The MD instrument that we typically use for shallow subsurface investigations is a Fisher TW-6
pipe and cable locator. This instrument is expressly designed to detect metallic pipes, cables,

USTs, manhole covers, and other large, shallowly buried metallic objects. The instrument operates

by generating both a meter reading (unitless) and an audible response when near a metal object.
The peak instrument response usually occurs when the unit is directly over the object. The TW-6
does not provide a recordable data output that can be used for later computer processing. Results
are generally limited to marking the interpreted outlines of detected objects in the field and mapping

their locations.

Limitations

In general, the response of the MD instrument is roughly proportional to the horizontal surface area
of near surface buried objects (typically in the upper three or four feet). This relationship can be
used to advantage in discriminating between metal debris, reinforced concrete pads, and pipelines.
However, in the presence of above ground metal objects such as fences, walls, parked cars, and
metal debris, this is no longer valid. In some instances, the presence of such objects can make
it very difficult to determine whether the instrument responses are associated with below ground
targets or above ground cultural features. When mulﬂple sources are present it may not be

possible to identify individual targets Also, relatively large objects that have a limited horizontal
cross-section such as well casing and fence posts are sometimes difficult to detect.

Ground Penetrating Radar (GPR)

GPR Methodology

Ground penetrating radar is a method that provides a continuous, high resolution graphical
cross-section of the shallow subsurface. The method entails repeatedly radiating an
electromagnetic pulse into the ground from an antenna as it is moved along a traverse. Reflected
signals are received by an antenna (often the same one used to generate the signal) and sent to
a control unit for processing. The control unit then converts the varying amplitude of reflected radar
.signals as a function of time into a cross-sectional i image showing signal amplitude as a function

of depth.




GPR is particularly sensitive to variations of two electrical properties. One property is conductivity
(the ability of a material to conduct a charge when a field is applied) and the other is permittivity
(the ability of a material to hold a charge when a field is applied). These two properties determine
how far a signal can propagate. They also determine the strength of reflected signals that can be
generated at material boundaries. Most soil and earthen-like materials such as concrete are

electrically resistive and hmwwpemmw&yﬁ%%msmi,—ﬂ%@aﬂ%ly
transparent to electromagnetic energy. This means that only a portion of the radar signal incident
upon them is reflected back to the surface. On the other hand, when the signal encounters an
object composed of a material that has the opposite electrical properties, especially one with a high
permittivity (such as metal) much of the incident energy is reflected.

Instrumentation

We typically perform GPR surveys using a Geophysical Survey Systems, Inc. SIR-2000 Subsurface
Interface Radar System equipped with a 500 megahertz (MHz) transducer. This unit is comprised
of a combined control/data recording console that is connected by a telemetry cable to the antenna.
This system is often chosen for investigating environmental sites since it usually provides both the
resolution and depth penetration needed for characterizing the upper three to four feet of the

subsurface.

The interpretation of GPR data involves examining the graphical records for refiections from buried
objects.- GPR records display changes in reflected signal strength and arrival time with changes
in horizontal position. Strong signals appear dark and weak reflections appear light. Reflections
that arrive earlier in time are placed in the upper portions of the record and reflections that arrive
later are placed lower, towards the bottom of the records. Horizontal position is across the top of

the record.

in areas with relatively uniform conditions, with no buried objects producing reflections, the records
typically appear as a series of alternating dark and light horizontal bands. In areas where there are
subsurface objects producing reflections, the horizontal banding is disrupted. Discrete objects
typically produce reflections having the appearance of inverted “Urs, forming what are known as
“hyperbolic reflections”. Metallic objects often produce markedly strong reflections, in many cases
forming multiple reflections appearing as a series of inverted U's cascading down the record. Non-
metallic objects can produce similar reflections, but the multiples are typically much weaker.




~ Asample profile from a different site with five adjacent steel USTs is pi'esented below:

Sample Ground Penetraling Radar Profile
~d

fop of tank Five Underground Storage Tanks
ground surtace

(cross-sectional view)
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Note: the "Tine Depth” of 35 oanoSeconds
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this exampie only. Actusl depth lo bottom
of ciher profiles may be ditferent.

An object's burial depth may also be estimated from GPR profiles. As mentioned above, GPR
measures signal amplitude as a function of time. However, the translation of the radar signal’s
travel time (technically known as time-depth) to an actual distance (true depth) is not always a
simple one. Strictly speaking, in order to translate from time-depth to true depth the signal velocity
within each time interval must be known. Since this is not routinely determined in the field,
estimated velocities are often used for determining the approximate depth to a reflector. The
empirical values for GPR signal propagation velocities within commonly encountered soils are

Ol

The ability to detect subsurface targets is dependent on specific site conditions. These conditions
include depth of burial, the size or diameter of the target, the condition of the specific target in
question, the type of backfill material associated with the target, and the surface conditions over
the target. Typically, the depth of detection will be reduced as the clay and/or moisture content in

It rtm ki fiimitmme m KON A= antanna) tuninalhy

the subsurface increases. As a resuit, depths of detection (Using & SUU WMiNZ anenna) typicany
range from as deep as six feet to as littie as a few inches.
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June 24, 2004 , _ .

Ms. Wendy Linck

Brown and Caldwell

201 N. Civic Drive, Suite 115
Walnut Creek, CA 94956

Subject: Geophysical Surveys
Benicia Arsenal Environmental Restoration Project
Benicia, California

Dear Ms. Linck:

This report presents the findings of geophysical surveys performed by NORCAL Geophysical
Consultants, Inc. at the former Benicia Arsenal. The field investigations were performed on April 22
through 28 and May 17, 18, and 24, 2004 by NORCAL Geophysicist Donald J. Kirker. Field
assistance was provided by NORCAL Geophysical Technicians Jeff Blom and Travis Black.
Logistical support was provided by Brown and Caldwell personnel Wendy Linck, Rachael Goldberg,

and Katie Bergmann.

These investigations were conducted under the guideiines presented in Brown and Caldwell’s scope
of work, Task Order 2, Exhibit A, dated March 29, 2004. All geophysical work performed at the
Benicia Arsenal was governed by the Brown and Caldwell Master Subcontract dated March 29, 2004.

SCOPE OF WORK

The scope of work for Task Order 2 includes conducting geophysical investigations within designated
survey areas at Sites 31, 46B, 47, 71, and 161. These sites are located within the central portion of the
former arsenal, as shown on Plate 1. The scope of work also includes conducting geophysical surveys
over 85 proposed borehole sites, some of which are located in the central portion of the arsenal, as well

as base wide.

PURPOSE

Information, provided by Brown and Caldwell, indicates that underground storage tanks (USTs) may
be located at Sites 31, 46B, 47, 71, and 161. However, records are incomplete regarding their exact
locations or whether they have been removed. Therefore, the purpose of the geophysical investigations
is to obtain subsurface information to aid in determining the location of the possible USTs within the

designated survey areas.

1350 INDUSTRIAL AVENUE, SUITE A » PETALUMA, CA 94952 - TELEPHONE (707) 763-1312 « FAX (707) 762-5587
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For the proposed borehole site surveys, the purpose is to locate detectable utilities and subsurface
features in the vicinity of each borehole to minimize the potentlal for encountering utilities and other
possible subsurface obstructions during drilling,

FIELD INVESTIGATION

Equipment

We used the metal detection (MD), ground penetrating radar (GPR), and electromagnetic line locating
(EMLL) methods. Typically, we use the magnetic (MAG) method ' in conjunction with the MD,

EMLL, and GPR methods to investigate for USTs. However, interference caused by the nearby
buildings and above ground metal features precluded the use of MAG. The MD method was used to
detect shallow subsurface metal objects that may represent a UST. The GPR method was used to
image variations in the electrical properties of the shallow subsurface. These variations can provide
information on the location and dimensions of buried objects and fill boundaries. The EMLL was used
to locate detectable utility alignments. This information can be used to further characterize the source
of MD and GPR detected objects. In addition, the EMLL and GPR methods were used to investigate

the proposed borehole sites for detectable utility alignments and drilling obstructions.

The MD, EMLL, and GPR methods were used at each site to obtain the subsurface information.
However, magnetic interference from metal rebar in the reinforced concrete pads covering portions of
Sites 46B and 161, precluded use of the MD methods over these pads. Descriptions of the MD,
EMLL, and GPR methods are provided in Appendix A.

Equipment Functional Checks and Calibration

At the beginning and end of each field day, we performed equipment functional checks, as
recommended by the instrument manufacturers to ensure proper equipment function. These functional
checks included testing the power supply, as well as instrument response. The equipment was operated
over a selected test site near Building S6A with known subsurface features to verify appropriate gain
settings and instrument repeatability. Particular attention was paid to the GPR calibration, with the

same gain, filter, and tune-depth scales chosen each time to check for repeatable results. This
calibration check was documented by printing the calibration plot on the chart recorder. Proper
functioning of the equipment was verified by determining that the trends observed in the data were
repeatable. The results of these tests indicated that our equipment was functioning properly and
accurately throughout the duration of the survey.
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Geophysical Surveys

Prior to proceeding with the geophysical data acquisition at Sites 31, 46B, 47, 71,> and 161, we
established a horizontal control grid using a fiberglass measuring tape at each site. The survey grids

- were based on a rectangular coordinate system. The limits of each grid (survey area) are shown on

Plates 2 through 6.

We scanned each site with the metal detection (MD) and utility location (EMLL) equipment along
east-west and/or south-north trending traverses spaced five feet apart. All detected features were
marked on the ground surface with pink spray paint. We then obtained GPR data over the same
traverses. The GPR records were examined for reflection patterns characteristic of USTs, utilities, and

other buried objects
J

Borehole Site Surveys

For the 85 proposed borehole site surveys, we obtained GPR data along both north-south and east-west
trending traverses that intersected the borehole location. Each traverse ranged from less than 8 feet to

' approxnnately 20 feet in length. The N[D and EMLL methods were operated within the same d1stance

pamt on the gnound surface

SITE DESCRIPTIONS AND RESULTS

The results of each geophysical survey are presented on the Geophysical Survey Maps, Plates 2 through

6. These plates show pertinent site features as well as our findings for each site. Although the plates

show detected utility alignments, it should be noted that since a utility search was not the primary
objective of the UST surveys, there may be additional utilities at each site that are not shown. A
description of the site features and geophysical survey results for each site is presented below.

Site 31

(-

Site Descri

The survey area at Site 31 measures approximately 25 by 28 feet. It is bound by a building to the west,
a loading dock and raised planter to the north, and a vehicle ramp to the east, as shown on Plate 2. It
is open to the south and is primarily covered with asphalt. A UST vent line is evident on the wall of
the adjacent building, and a UST fill port is located approximately 6 feet east of the vent line. The
survey area is generally free of above ground cultural objects and debris.
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Results

The results of the geophysical survey at Site 31 are shown on Plate 2. A 1,000 gallon UST, measuring
approxnnately 4 by 11 feet and paralle]mg the bulldmg, was detected. The ﬁll port 1s }ocated at the

to as und:ﬁ'erentlated utlhtles on Plate 2, were also 1dent1ﬁed The vent lmc trends from the bulldmg
to a location approximately one foot south of the fill port. Two of the undifferentiated utilities trend
from the building to the north end of the UST. The third trends offsite from the south end of the tank.
The undifferentiated utilities may represent possible product and remote fill lines.

Site 46B

Site Description

The survey area at Site 46B measures 96 by 38 feet and parallels Adams Street, as shown on Plate 3.
It comprises portions of a reinforced concrete driveway, an asphalt-covered parking lot, and adjacent
sidewalk and planters. Besides dense vegetation in the center, the survey area is free of above ground

cultural features.

Results

The geophysical survey at Site 46B did not identify utility alignments or buried metal objects that

could represent a UST within the designated limits of the survey area. Magnetic interference from the
reinforcing bars in the concrete pad to the west precluded the detection of metal objects beneath this
pad by the MD technique However, in this area the GPR records exhibited typical rebar reflection

Anelnzen raoudienna waflant: nem esntdase ro g ohallaa, &11
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horizons associated with the pavement, pavement base, and near surface soils. The GPR data did not
display reflection patterns large enough to represent USTs within the upper2 to 4 fectofthe
subsurface.

Site 47

Site Description

The survey area at Site 47 measures approximately 24 by 32 feet and covers portions of an asphalt
parking lot, concrete sidewalk, and a 6.5 foot wide moat located along the west side of an office
building, as shown on Plate 4. The survey area is free of above ground cultural features.
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Results

At Site 47, an undifferentiated utility, a suspected product line, and a possible UST were detected
(Plate 4). The undifferentiated utility, in the northwest corner of the survey area, enters the site from

=M RA3aArV O 18

| he prod ne trends w 10

the basement of the building and terminates beneath the edge of the sidewalk and parking lot. Beneath
this area, a shallow metal object was detected that we believe may represent a possible UST. The
suspected UST is very shallow and probably buried within one to two feet of the surface. It measures
approximately 3 to 4 feet wide by 7 to 9 feet long and is oriented parallel to the building. While these
dimensions are not typical of a standard UST, they may represent an atypical UST with a volume of
500 to 700 gallons. GPR data, obtained in this area, defined truncated reflection patterns over the

hat typical patterns were not

possible UST instead of typical broad hyperbolic patterns. hossible
evident in the GPR records because of interference caused by the curb.

Site 71

Site Description

() aend aYaly = 'O

The survey arca a Cd C1Y DYy 2V 1€ct and eXicnas aiong er- Street 1T

Polk Street to Building 89, as shown on Plate 5. It is asphalt covered and comprises portions of the
street and adjacent parking lot. The only surface feature in the survey area is a chain link fence that
parallels Tyler Street.

Results

o nd ot 1ien s weraen Aatantad at S‘}a 71 ae chawn

Five undifferentiated utilities and a water and compressed air line were detected at Site 71, as shown
on Plate 5. The five undifferentiated utilities and one water line cross the site from the parking lot to
Tyler Street. The second water line and the compressed air line were detected south of the fence and
parallel Tyler Street. Two branches of the compressed air line extend south towards Building 89. No
other subsurface utilities or buried metal objects that could represent a UST were detected within the

limits of the survey.

The GPR records did not indicate all of the utilities located by the MD and EMLL techniques. This
suggests that some of these utilities are probably buried deeper than the detection capabilities of the
GPR. Based on this information, we believe that the GPR’s depth of detection varies locally through
the site from approximately 1 to 4 feet below ground surface. '
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Site 161

Site Description

c Ja '+ ()

. Q

feet and covers the entrance to a gated property, as shown on Plate 6. An east to west trending wood
fence and gate bisect the site. North of the fence, the survey area is covered with concrete and is free
from above ground cultural objects. South of the fence, the survey area is covered with reinforced
concrete and is bound by stored equipment and metal pipes. A vault, containing two utility stubs, is
located beneath the fence near the stored pipes.

Resuits

The results of the geophysical survey at Site 161 are shown on Plate 6. The investigation identified the
location of four undifferentiated utilities. Two trend south from the vault lid then east beneath the
stored metal pipes. The other two were detected north of the fence in the northwest and northeast
comers of the site. One utility bisects the northwest comer, the second utility enters the site from the
northeast and trends beneath the stored metal pipes. Further investigation of the second utility revealed

] OS SOUUTwW

that 111s a contmmuation o1 u Al i H1a est o (the end o the Us 1 detected at »lie
31. Since this UST-associated utility, and two other undifferentiated utility lines trend beneath the
stored above ground pipes, it is possible that a UST or associated object exists beneath the stored pipes.
No other buried objects were identified large enough to represent a UST within the designated limits
of the survey area. It should be noted, that magnetic interference from the reinforcing bars in the
concrete pad precluded the detection of metal objects beneath this pad by the MD technique. Although
the GPR data displayed reflections related to the utilities, rebar, and shallow fill horizons associated

ata b, L~ vaflantinm nattarme within the nnner 2 to 4 faat
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of the subsurface large enough to represent a UST.

Borehole Site Surveys

The results of the borehole site surveys are shown on the enclosed copies of the Borehole Site Survey
Logs (Appendix B). During the course of the investigation at each of the 85 proposed boring locations,
we detected numerous known and unknown utility alignments. The surface trace of the detected
utilities, as well as the proposed boring locations, were marked with spray paint on the ground surface.
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SUMMARY

Site 31

We identified the location and dimensions of a 1,000 UST. We also identified four utilities that appear
to be associated with the UST. One is the vent line, the other three are unknown but may represent

product and remote fill lines.

Site 46B

[ \We did not detect any subsurface objects that could be interpreted as representing a UST or utility

alignments within the survey limits.

Site 47

We identified the location of a possible UST with dimensions of 3 to 4 feet wide by 7 to 9 feet long
using the MD technique. However, this could not be confirmed with the GPR. We also identified a

| possible UST associated product line and one undifferentiated utility.

Site 71

We did not detect any subsurface objects that could be intetpretéd as representing a UST within the
survey limits. However, we did identify five undifferentiated utilities and two water lines and

compressed air line.

Site 161

We did not detect any subsurface objects that could be interpreted as representing a UST within the
survey limits. However, four undifferentiated utilities were detected, including one associated with the
detected UST at Site 31. Since this UST-associated utility, and two other undifferentiated utility lines
trend beneath the stored above ground pipes, it is possible that a UST or associated object exists

b ~ .
beneath the stored pipes.
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STANDARD CARE AND WARRANTY

The scope of NORCAL's services for this project consisted of using geophysical methods to
characterize the shallow subsurface. The accuracy of our findings is Sllbj ect to specific site conditions
| andlimitations inherent to the techniques used. We performed our services in amanner consistent with

the level of skill ordinarily exercised by members of the profession currently employing similar
methods. No warranty, with respect to the performance of services or products delivered under this
agreement, expressed or implied, is made by NORCAL.

We appreciate having the opportunity to provide you with this information.

—R@gpectﬁlllv
7y

NORCAL Geophysical Consultants, Inc.
MNonald d i AT

Donald J. Kirker

| Geophysicist, GP-997

DJK/it

Enclosure:  Plates 1 through 6
Appendix A GEOPHYSICAL METHODOLOGY
Appendix B BOREHOLE SITE SURVEY LOGS




Detected Analytes in Water
VOCs by EPA Method 8260B (ug/L)
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Location-ID  Sample Date Depth{feet)
[ UST31GRO1 | 5/25/2004 | 3 [ 1300 | 380 | 300 | 2200 | 40 | 1500 | 260 [ 73 [ 420 | 81J | 10J [ 170 [ 12J |
Number of Detects: 1 1 1 1 1 1 1 1 1 1 1 1 1
Total Number of Analyses: 1 1 1 1 1 1 1 1 1 1 1 1 1
Minimum Concentration:| 1300 380 300 2200 40 1500 260 73 420 8.1 10 170 12
Maximum Concentration:| 1300 380 300 2200 40 1500 260 73 420 8.1 10 170 12
Mean Detected Concentration:| 1300 380 300 2200 40 1500 260 73 420 8.1 10 170 12
QUALIFIER LEGEND:
(blank) Unqualified result.
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
J- The analyte was positively identified with low bias; the associated numerical value is the approximate concentration of the analyte in the sample.
J+ The analyte was positively identified with high bias; the associated numerical value is the approximate concentration of the analyte in the sample
N The analyte identification is presumptive.
NJ The analyte identification is presumptive. Reported value is an estimated concentration.
R The material was analyzed for and was reported as deteced by the laboratory. The data are unusable. The analyte may or may not be present.
u The analyte was not detected above the reported sample quantitation limit.
uJ The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely measure tr
UR The material was analyzed for and was reported as not deteced by the laboratory. The data are unusable. The analyte may or may not be present.
may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.
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Methodology

Electromagnetic line location techniques (EMLL) are used to locate the magnetic field resulting from

an electric current ﬂowmg ona hne These magnetlc ﬁelds can anse ﬁ'om currents already on the

line (passive) or
signals are generated by hve electnc ]mes and re-radlated racho s1gnals Actlve s1gnals can be
introduced by connecting the transmitter to the line at accessible locations or by induction.

The detection of underground utilities is affected by the composition and construction of the line in
question. U tilities detectable w ith standard 1ine 1ocation t echniques include any ¢ ontinuously
connected metal pipes, cables/wires or utilities with tracer wires. Unless the utilities carry a passive

current, they must be exposed at the surface or in accessible utility vaults. These generally include
water, electric, natural gas, telephone, and other conduits related to facility operations. Ultilities that
are not detectable using standard electromagnetic line location techniques include those made of
non-electrically conductive rnatenals such as PVC, fiberglass, vitrified clay, and pipes with insulated

connections.

Buried objects can also be detected, without direct contact, by using the metal detection technique

(MD). This is used to detect buried near surface metal objects such as rebar, manhole covers, USTs,
and various metallic debris. The MD transmitter-receiver unit is held above the ground and
continuously scanned over the surface. The unit utilizes two orthogonal coils that are separated by
a specified distance. One of the coils transmits an electromagnetic signal (primary magnetic field)
which in tum produces a secondary magnetic field about the subsurface metal object. Since the
receiver coil is orthogonal to the transmitter coil, it is unaffected by the primary field. Therefore,
the secondary magnetic fields produced by buried metal object will generate an audible response
from the unit. The peak of this response indicates when the unit is directly over the metal object.

The instrumentation we used for the EMLL and MD survey consists of a Radio Detection RD-400
and a Fisher TW-6 inductive pipe and cable locator.

Data Analysis

The EMLL/MD instrumentation indicates the presence of buried metal by emitting an audible tone;
there are no recorded data to analyze. Therefore, the locations of buried objects detected with these
methods are marked on the ground surface during the survey.
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Limitations

detection of undereround utilities is Ampqdnnt upon the rnmnnqmnn and construction of the
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line of interest, as well as depth. Utilities detectable Wlth standard lme location techniques include
any continuously connected metal pipes, cables/wires or utilities with tracer wires. Unless carrying
a passive current these utilities must be exposed at the surface or accessible in an utility vaults.
These generally include water, electric, natural gas, telephone, and other conduits related to facility
operations. Utilities that may not be detectable using standard electromagnetic line location
techmqucs mclude certain abandoned ut111t1es utilities not exposed at the ground surface, or those

w1th insulating jomts Plpee generally deeper than about ﬁve to seven feet may not be detected




GROUND PENETRATING RADAR (GPR)

Methodology

Ground penetrating radar is a method that provides a continuous, high resolution cross-section
depicting variations in the electrical properties of the shallow subsurface. The method is particularly
sensitive to variations in electrical conductivity and electrical permittivity (the ability of a material
to hold a charge when an electrical field is applied).

The GPR system operates by radiating electromagnetic pulses into the ground from a transducer
(antenna) as it is moved along a traverse. Since most earth materials are transparent to
electromagnetic energy, the signal spreads downward into the subsurface. However, when the signal
encounters a variation in electrical permittivity, a portion of the electromagnetic energy is reflected
back to the surface. When the signal encounters a metal object, all of the incident energy is reflected.
The reﬂected signals are recelved by the same transduccr and are pnnted in cross-section form on

mformatlon regardmg the locatlon of USTs sumps, buned debns underground utllmes, and
variations in the shallow stratigraphy.

The GPR system used was a Geophysical Survey Systems, Inc. SIR-2 Subsurface Interface Radar
Systems equipped with a 500 megahertz (MHz) transducer. This transducer is near the center of the
available frequency range and is used to provide high resolution at shallow depths.

Data Analysis

GPR records are examined to identify reflection patterns characteristic of USTs, utilities, and other
buried debris. Typically, USTs are manifested by broad localized hyperbolic (upside-down “U”
shape) reflection patterns that vary in intensity. The intensity of a reflection pattern is usuaily
dependent upon the condition of the respective UST, its burial depth, and the type of fill over the

UST. Utilities and other buried debris are typically mmﬂmfest% by narrow localized hyperbolic

reflections that also vary in intensity.
Limitations

The ability to detect subsurface targets is dependent on site specific conditions. These conditions
include depth of burial, the size or diameter of the target, the condition of the specific target in
question, the type of backfill material associated with the target, and the surface conditions over the
target. Under ideal conditions, the GPR can generally detect objects buried to approximately six
feet. However, as the clay content in the subsurface increases, the GPR depth of detection decreases.
Therefore, it is possible that on-site soil conditions and target features may limit the depth of

detection to the upper one to two feet below ground surface.
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7&6 (Reinforced Concrete) _ Soil
¥ AC (Asphatt) _. Gravel
— other

. C (Concrete)

N




ERSONNEL: .bﬂ( % ' CLIENT: g {cC
.'BNOH(AL m'DATE:M ! LOCATION: RENICIA
CONSULTANTS ’ :
. ?m_ BORING: {5003+ {002

EXPLANATION

-t g n

‘E}unpment. Procedure:

Surface Conditions:

o] Original Boring Location
GPR (Rodor) . EMC (Conduction) Wet
® Final Boring Location § RD 400 %/’EMI (induction) */"{,’:
p—i - GPR T M Scope Y Ambient — other
PR Traverse _ ather YerR
Jor+— tocalized GPR Anomaly
—_——— Utility Alignment REMARKS
Utilities '
— T (Telephone, Comm.) — SS (Sanitary Sewer) »
_ € (Electric) — SO (Storm Drain)
— NG (Naturol Gas) — W (Water)
_ CA (Compressed Ai) — FS (Fire Supreasion)
" _ ST (Steam) — UU (Undifferentioted Utiity)
Surfoce

~ RC {Reinforced Concrete te) . Soil

— AC (Asphatt)
— C (Concrete)




IB: DATE: 4- 23 -0+
OR GEOPHYSICAL
CAL CONSULTANTS .
. INC.
NORCAL

CLIENT: g?cC

LOCATION: gerniciA

BORNG: T 33HFoo!

Scole: 17 = 10

EXPLANATION NOTES
o) Original Boring Location E‘y‘pment: Pracedure: Surface Conditions:
VGPR (Rador) _ EMC (Conduction) _ Wet
° Finol Boring Location .!)D 400 L EMi (Induction) = Ory
. ther
GPR Traverse ¥'M Scope < Ambient -°
—. other Y GPR
Clor Locolized GPR Anomaly »
——— Utiity Alignment REMARKS
Utilities : i
_ T (Telephone, Comm.) _ SS (Sanitary Sewer) AS
— E (Electric) _., S0 (Storm Drain)
” NG (Natural Gas) YW (Woter)
_ CA (Compressed A¥) — FS (Fire Supression)
_ STM (Steam) — UU (Undifferenticted Utility)
Surface '
— RC (Reinforced Concrete) L Sefl
. AC (Asphott) Grave!

— € {Concrete) _ other




R

PERSONNEL: »IE Té CLIENT:
Joe: DATE: 777791 1| OCATION:
. NOR(AL CENEULIANTS
INC.
sl __ | BORING:

Eﬂulcr%\

g132_HPOO |

1o} Original Boring Locotion E}uipment: Procedure: Surface Conditions:
/ GPR (Radar) _ ENC (Conduction) _ Met
L Final Boring Location Y RD 400 /a.n (Inductien) Ory
| | GFR Traverse /M Scope Ambient ~ other
> _ other LGPR
[ - Locolized GPR Anomaly
——— Utility Alignment REMARKS
Utilities _
A (Telephone, Comm.) ~ S5 (Sanitary Sewer) &
€ (Electric) — SD (Storm Druin)
— NG (Naturol Gos) — W (Water)
. _ CA {Compressed Air) — FS (Fire Supression)
—. STM (Steam) — WU (Unditferentictad Utility)
Surfoce.
_ RC {Relnforced Concrete) _ Soil
AC (Asphatt) — Grovel
~ other

— € (Concrete)




T A SRS 1 T S S e e e L e TR e T AT A S

'RSONNEL: hSX T8

8: DATE: 4-123-04

NORCAL s g
NORCAL ~

CLIENT:
LOCATION: B CIA
BORING: T222HPo0Ol

EXPLANATION NOTES
o) Original Boring Location IE}vipment:v Procedure: Surface Conditions:
/GPR (Radar) __}IC {Conduction} t
S GPR Traverse £ M Scope ' Ambient ~ other

E — other 2 GPR
| Cwre— Localized GPR Anomaly
5 —_——— Utility Alignment REMARKS
Utilities .
| — T (Telephone, Comm.) _ §S (Sanitary Sewer) Y
| — E (Bectric) — SD"(Storm Drain)
| — NG (Natural Gas) — W (Water)

. CA (Compreased Air) _ FS (Fire Supression)

_ STM (Steam) _ UU (Undifferentiated Utiity)

_Surface ‘

_ RC (Reinforced Concrete) _ Soil

. AC (Asphatt) _ Grovel

— C {Concrete) _ other




ERSONNEL:  bI¥ T CLENT: &tc
2B: DATE: 4Y-2%-04
O 1iocaToN:  RawCiA
BEB 1C AL
@ NORCAL s | |
NORCAL BORING: €131 Hfoo )

. e

Scale: 1 10
EXPLANATION NOTES
o) Original Boring Location Equipment: Procedure: Surface Conditions:
. /GPR (Rodor) _ EMC (Conduction) _ Wel
® Final Boring Locotion ﬁll (induction) Dy
p——i GPR Traverse ¥ M Scope Ambtent — cther
- other
[]os— Locolized GPR Anomaly °
e i Utility Alignment REMARKS
Utilities
_ T (Telephone, Comm.) .. SS (Sonitary Sewer) '\I
— E (Blectric) — SD (Storm Orain)
— NG {Naturcl Gas) — W (Water)
_ CA (Compressed Air) . FS (Fire Supreasion)
— STM (Steam) _ UL (Undifferentioted Utility)
_Surfoce
ch (Aé- P, ,,.-} - Sail
¥ AC (Asphott) -
- other

_. € (Concrete)




ERSONNEL: W Té CLIENT: B!
0B: DATE: 4-28 -0 | | oo .
: : Ct
ORCAL ghassrsse | e
foxcw— | BORNG: 93 HPoo

Scale: 1% = 10’

EXPLANATION NOTES
O Original Boring Location Equipment: Procedure: Surfoce Conditions:
. _ /GPR (Rodar) _ EMC (Conduction) et
\ ® Final Boring Location RD 400 <EMI {Induction) oy
— GPR Traverse “M Scope ¥ Ambient — other
. olher ¥ GPR
Cloe— Locolized GPR Anomaly
——— Utility Alignment REMARKS
Utilities '
— T (Telephone, Comm.) _ S5 (Sonitary Sewer) N . (ONCEETE  FilLEd CATCH BY%IA
_ E (Blectric) ¥ SD (Storm Drain) \ :
V NG (Noturl Gas) MW (Water) : N
_ CA (Compreased Air) _ F5 (Fire Supression}
_ STM {Steom) UU (Undifferentioted Utility)
Surface ]
¢ RC (Reinforced Concrets} . So¥
—. AC {Aspholt} — Gravel \
_ € (Concrete) _ other




RSONNEL: _ Zyx. T8 cLENT: B TC
)8: DATE: 4-2%-04 LOCATION: gOnIC A
cEO l:AI.
. NORCAL 2ERUITION: _
pa—_— BORING: B0 S | Hf 001

Scale: 1° = 10°

EXPLANATION
O - Originol Boring Location
o Final Boring Location
— GPR Traverse
ot~ Localized GPFR Anomaly
—_—— Utility Alignment
Utilities )
_ T (Telephone, Comm.) _ SS (Sonitary Sewer)
- E (Eledﬁc) — SD (Storm Drain)
. ~ NG (Naturct Gas) ~ W (Woter)
_ CA (Compressed Air) _ FS (Fire Supression)
_ STM (Steam) .o UU (Undifferentiated Utiity)
_Surface - '
. RC (Reinforced Concrete) { Soil
— AC (Asphatt) — Gravel
- C (Concnle) — other

NOTES
Equipment: Procedure: Surface Conditions:
_f’R {Rador) _ EMC {Cenduction) .:)'let
RD 400 (induction) X Dry
_ M Scope v Ambient — other
. other — GPR
REMARKS
UmMITED ACLESS  (RECLDED
N, usE oF G&fK.
) MAGUETIC INTEL FOREACE
reom WMETAL BLbo. ? FOCE

p(gu_ubt"fs osE  of
w CTrA— WTRZTEL -




e 3 - B TN LR e iy )

LOCATION: garictA
BORING: (LZHPoO|

Scale: 17 = 10

EXPLANATION NOTES ‘
O ) Original Boring Location 5uipment: Procedure: Surfoce Conditions:
v GPR (Rodar) . EMC (Conduction) _ Wet
® Finol Boring Location 730 400 _‘-: EMI (induction) JD;L
v M Scope _ Ambient -~ O
e GPR Traverse " other ~ePR
CJowr— Localized GPR Anomaly :
—_— Utity Alignment REMARKS
Utilities
_ T (Telephone, Comm.) _ S5 (Sonitary Sewer) - AJ
_ E (Blectric) ._ SD (Storm Orain)
NG (Naturol Gas) _ W (Water)
_ CA {(Compressed Air) _ FS (Fire Supreasion)
_ ST (Steam) _ UU (Undifferentioted Utility)
jc (Reinforced Concrete) _ Soil
AC (Asphatt} . Gravel

_ € (Concrete) - _ other




A

2 T i

TRSONNEL:  NITR T8 CLIENT: &1 ¢
)B: DATE: Y-22-04
LOCATION:
@ NORCAL st
iNC.
RORCAL BORING: | L

e ik

| HPOO\

EXPLANATION NOTES
O Original Boring Locotion uipment: Procedure: Surfoce Conditions:
' ) GPR (Radar) _ EMC (Conduction) _ Wet
L Final Boring Location o/RD 400 BNl (Induction) -
 S— GPR Troverse <M Scope o Ambient © — other
. other ¥ GPR
CJore— - Locolized GPR Anomaly
—_——— Utilty Alignment REMARKS
Utilities
_ T (Telephone, Comm.) — SS (Sanitary Sewer)
— E (Electric) — SD (Storm Droin) "
. _ NG (Naturel Gas) — W (wWater)
_ CA (Compressed Air) —. FS (Fire Supression)
_ STM (Steam) _ UU (Undifferentioted Utility)
_Surfoce
_ RC (Reinforced Concrete) _. Soil /
_ AC (Asphalt) _ Gravel
— € (Concrete) — other




LOCATION:

BORING:

BONICHA

Dbol Hfoo |

EXPLANATION NOTES
o) Original Boring Location Equipment: Procedure: Surface Conditions:
— GPR (Radar) _ EMC {Conduction} feﬂ
° Final Boring Location /R 400 Y EMI (Induction) Dry
p—l GPR Troverse /M Scope v Ambient — other
— cother _ GPR
CJora— Locolized GPR Anomaly .
— e — LHifity Nignmen{ _ REMARKS
Utilities N LimTed  SITE  ACLESS
_ T (Telephone, Comm.) . 5S (Sonitary Sewer)
_E (ae:mc) _ SD {(Storm Drain} PK&'ZLUBE.“D wsE OF .
_ NG (Natural Gos) _ W (Water)
— CA (Compressed Ar) _ FS (Fire Supression) GPE,
_ STM {Steam) _ UU (Undifferentiated Utility)
_Surfoce

_ RC (Reinforced Concrete)

_ AC (Asphott)
_ € (Concrete)

—~ Soil
Grovel




LOCATION:

bt <

- RENICA

BORING: OO HP o0 2

EXPLANATION
(o} Original Boring Location
o fina! Boring Locotion
] GPR Troverse
CJoe-— Locafized GPR Anomaly
—_—— utiity Alignment
Utilities A

_ T (Telephone, Comm.) _ SS (Sanitory Sewer)

' _ E (Blectric) '_ SO (Storm Droin)
. _ NG (Natural Gos) — W (Water)
_ CA (Compressod Air) _ FS (Fire Supression)
_ STM (Steam) - UU (Undifferentioted Utility)
_Surface .
_ RC (Reinforced Concrete) ¥ Soi
_ AC (Asphalt) _ Gravel

_ C (Concrete) — other

NOTES
Equipment: Procedure: Surfoce Conditions:
" GPR (Rodor) .. ENC (Conduction) ¢ Wet
Y RD 400 VEMl (induction) X .
M Scope _Ambient - — other
. other — GPR
REMARKS

LW ITEY <ITE ACLESS
peceLodeh  VSE OF

&L




ENT: RicC

RN A

BORNG: 301 HPEO'S

Scale: 1° = 10°

EXPLANATION

O

®
p——
[k~

—— — T——

Utilities

Original Boring Location
Final Boring Location
GPR Traverse

Localized GPR Anomaly
Utility Alignment

— T (Telephone., Comm.}

_ E (Blectric)

_ NG (Natural Gas)
_ CA {Compressed Air)

_ STM (Steom)

_Surface

_ SS (Sonitary Sewer)
_ SD (Storm Drain)

— W {Water)

_ FS (Fire Supression)

_ UU (Undifferentiated Utility)

ps

NOTES
Equipment: * Procedure: . Sfoce Conditions:
_ GPR (Rodar) _ EMC (Conduction) Wet
v RO 400 VBN (Induction) L Ory
M Scope _YAmbient - other
— other — GPR
REMARKS
U (TEY  SITC  ACLERS

perzLudeD us€
P~ '

£
_ RC (Reinforced Concrete) ¥ sail

_ AC (Asphatt)
_ € (Concrete)

. Gravel
other




R A

@ NORCAL 8

-
ERSONNEL: MK & CLIENT: &t
)B: DATE: H-Zb-04
LOCATION: ROVICIA

BORING: <, ,Am ¢ At P YeY

Scole: 1° = 10

, EXPLANATION
O Original Boring Location
® . Final Boring Location
—] GPR Troverse
Jor— Locakized GPR Anomaly
——— Utility Aignment
Utilities
— T (Telephone, Comm.) — SS (Sonitory Sewer)
— E (ESlectric) _ /50 (Storm Orain)
¥ NG (Natural Gas) Y'w (Woter)
_ CA (Compressed Air) — FS (Fire Supresaion)
— STM (Steam) — VU (Undifferentiated Utility)
Surfoce
_ RC (Reinforced Concrete) — Soft
AC (Aspholt) — Gravel
— other

— € (Concrete)

|‘0 ||-.S
uipment: Procedure: Surfoce Conditions:
GPR (Rodor) _ EMC (Conduction) _ Wet
¥ RD 400 ZEMl (nduction) ¥ Dry
,{ M Scope » Ambient — ather
— other ¥'GPR
REMARKS




ERSONNEL: nY 716
)B: DATE: Y-26-D
| NORCAL ?55;:3:&“#5 %
' NORCAL ™~

CLENT: - B¢

LOCATION: gEANC 1A

BORING: SloAmfP AH ?ooz.

Scaole: 1° = 10

EXPLANATION NOTES
O Original Boring Location Equipment: Procedure: Surfoce Conditions:
Y GPR (Radar) .. EMC (Conduction) _ /Wet
® Final Boring Location v RD 400 ZEMI (Induction) v
[ GPR Troverse ¥'M Scope ¢ Ambient — other
_ other P
Cor— _ Localized GPR Anomaoly
—_—— Utility Alignment REMARKS
Utilities
_ T (Telephone, Comm.) . S5 (Sanitary Sewer) ‘J
— £ (Electric) _ SO (Storm Drain) v
¥ NG (Notural Gos) — W (Water)
_ CA (Compressed Air) _ FS (Fire Supression)
—. STM (Steom) _ UU (Undifferentisted Utility}
Surface _
— RC {Reinforced Concrete)} _ Sail
. [ AC (Asphalt) — Gravel

— € {Concrete) _ other




CUENT: ptc

LOCATION: gOuCIA

BORING: S uAnmp AHPO0

Utilities

EXPLANATION
O Original Boring Location
® final Boring Loc;:tion
p——— GPR Troverse
Coe Localized GPR Anomaly

Utility Alignment

- Ss (Qﬁhry Sewer)
. SD (Storm Drain)
— W (Woter)

~T (Telephone Comm.)

fNG (Notu'd Gas)

_ CA (Compressed Air) — FS {Fire Supresaion)
_ STM (Steam) — UU (Undifferentioted Utility)
Surfoce ‘
FRG ‘l\ﬂm““e\" c*-?m‘#) Sail
Y AC (Asphott) - Gravel
other

- € (Concrete) ' -

NOTES
?mpment. Procedure: Surface Conditions:
GPR (Radar) C (Conduction) et
'_{ ‘/g:l (induction} ‘—/Y
M Scope bient — other
. other GPR
REMARKS
A




ERSONNEL  YSK 6 CLENT: B2 C
~o. DATE: 4 -24-04
78 . c” 1 LOCATION: ROVICI A
NORCAL 3. g |
NORCAL—'- BORING: <Swamf AH PooH

EXPLANATION
O Original Boring Location
L Final Boring Location
p— GPR Traverse
CJor— Localized GPR Anomoly
———— Utility Alignment
Utilities
_ T (Telephone, Comm.} — SS (Sanitary Sewer)
— E (Blectric) — SD (Storm Orain)
' NG (Notural Gos) _ W (Woter)
_ CA (Compreased Air) — FS {Fire Supression)
~ STM (Steam) . YU (Undifferentioted Utility)
Surfoce
_ RC (Reinforced Concrete) _ Soil
¥ ac (Asphott) _ Grovel

— € {Concrete) ~ other

NOTES
‘E}uipment: Procedure: Surface Conditions:
v GPR (Rodar) .. EMC (Conduction) 7Wet
-/ ZEMl (Induction) ¥ Dry
< M Scope ¢ Ambient « other
— other » GPR
REMARKS
N




ERSONNEL %3¢ 3P S
. — DATEc:l L5701 1 ocATIoN:  pENICIA
NORCAL fr?c ANT % . "
sl | BORING: 4loAmMPAHPOOS

Scole: 1° = 10°

EXPLANATION NOTES
0o : Original Boring Location uipment: Procedure: Surface Conditions:
. GPR (Rodar} _ EMC {Conduction) _
® Finol Boring Location _"_/)!D 400 £ BMI (induction)
— GPR Troverse £ M Scope I Ambient ~ other
. _ other VPR
Clowr— Localized GPR Anomoly
—_— Utility Alignment REMARKS
Utilities '
_ T (Telephone, Comm.) — SS (Sonitory Sewer) N
_ E (Blectric) _ 5D (Storm Drain)
. _ NG (Naturol Gos) — W (Woter)
_ CA (Compressed Air) — FS (Fire Supresaion)
_ STM (Steam) — UU (Undifferentiated Utility)
Surfoce
—. RC (Reinforced Concrets) _— Soil
_ AC (Asphatt) — Grovel
_ C (Concrete) — cther




ERSONNEL  hWTY  ~Tb

98: DATE: 4-26-0

ORCAL #itis g

CLIENT:
LOCATION:

BORING:

gl

REWICIA

5 AMPEHPOO | s
' |
i

EXPLANATION NOTES
o Original Boring Location vipment: Procedure: Surface Conditions:
. . GPR (Radar) ' EMC (Conduction) _ Wet
] Final Boring Location / RD 400 VEM! (nduction) o Dry
— GPR Traverse Y'u Scope £ Ambient — other
_ other ¥ GPR
CJor— Locolized GPR Anomaly
—_—— Utility Alignment REMARKS
Utilities
_ T (Telephone, Comm.)  _ SS (Sanitory Sewer) N
_ E (Electric} —. SD (Storm Drain}
_ NG (Notural Gas) — W (water) ‘
_ CA (Compressed Air) _ FS (Fire Supresaion)
_ ST (Steam) _ UU (Undifferentioted Utiity)
Surface »
_ RC (Reinforced Concrets) - Soit
{ Ac (Asphalt) _ Gravel
— C (Concrete) - other




FESTRRETE MO )

RSONNEL: v3¢ TH

B: DATE: Y4-26-0H

@ NORCAL st —p

NORCAL

CLIENT:
LOCATION:

BORING:  SuAw? BHPOOZ

EXPLANATION NOTES
fe) Origina! Boring Location Equipment: Procedure: Surfoce Conditions:
. . e GPR (Rodor) _ EMC (Conduction) _ Wet
® Final Boring Location VRO 400 _/’ EMI (induction) ~"Dry
— GPR Troverse _/ M Scope o Ambient — other
_ other GPR
Cowr— Locolized GPR Anomaly
—_——— Utiiity Alignment REMARKS
Utilities IJ
_ T (Telephone, Comm.) —. SS (Scnitary Sewer)
_ E (Eectric) _ SD (Storm Druin)
_ NG (Noturcl Gos) — W (Water)
_ CA {Compressed Air) _ Fs (Fire Supreasion)
— STM {Steam) _ UU {Undifferentioted Utility)
Surfoce_
RC (Reinforced Concrete) — Soit
€ AC (Aspholt) ~ Grovel ~
— ather

_ € (Concrete)




L

ERSONNEL:  MSK e

aoB: DATE: 4-2& -0"

SI1CAL

EOPHY
ONSULTANTS
NORCAL

-

NORCAL

CLIENT:

LOCATION:

BORING:

g tc

pooictA

St POHPOO3

Scaole: 17 = 10'

O Original Boring Location
® Final Boring Location

GPR Troverse

—t
CJoe—

—— — r—

Localized GPR Anomaly
Utility Alignment
Utilities

_ T (Telephone, Comm.) _ SS (Sonitary Sewer)
_ E (Blectric) _ SD (Storm Drain)

_ NG (Naturo! Gos) _ W (Water)

_ CA (Compressed Air) FS (Fire Supression)

_ STM (Steom) _ UU (Undilferentioted Utility)

EXPLANATION

Surface
_ RC (Reinforced Concrete) _ Soil

— AC (Asphalt) . — Gravel
_ € (Concrete) _. other

Surfoce Conditions:
— Wet

1Dry
- other

Procedure:

_ EMC (Cenduction)
~EMI (induction)

~ Ambient

v GPR

REMARKS

couth T DETELT

WATER UINE, THE (OCATION
0f WATEE UINE  WAS
MIRREED B ATY,

2




CUENT:  BEC
LOCATION: RErNCLA
BORING:  suudwa P BHPoOH

EXPLANATION

.3

NOTES

O Original Boring Locotion

® Final Boring Location
— GPR Traverse
Core— Locafized GPR Anomaly

e ——— Utility Alignment
Utilities

_ T (Telephone, Comm.)

— SS (Sanitary Sewer)

_ E (Blectric) _ SO (Storm Droin)
— NG (Natural Gos) _ W (Water)
. _ CA (Compressed Air) - (Fire Supresaion)
- ST™ (Stﬁam) UU (Undifferentiated Utility)
_Surface
—/RC (Reinforced Concrete) .. Soil

— € {Concrete) ' _ other

Equipment: Procedure:
v GPR (Rador) _ EMC (Conduction)

VSurfuce Conditions:
— Wet

v RO 400 W EMI (Induction}
v M Scope ¥ Ambient -
_ other PR
REMARKS
r




@ L A2

O

ERSONNEL: BJIK %
B! DATE: 4-26-0H
NORCAL :é;j:tl#‘.‘..“#sg

Ric
BeniCi

CLIENT:
LOCATION:

BORING: SwAwmPEHFOOS

Scale: 1° = 10 N

EXPLANATION NOTES
O Original Boring Location ‘E}uipment: Procedure: Surface Conditions:
o _/GPR (Radar) _ EMC (Conduction) _ Wet
L4 Finol Boring Location R0 400 < EMI (induction)  3Dry
[— GPR Traverse M Scope & Ambient — other
_ other Z"GPR
CJor— Localized GPR Anomaly
—_——— Utility Alignment REMARKS
Utilities
_ T (Telephone, Comm.) _ SS (Sanitary Sewer) Vi
_ € (Blectric) _ SO (Storm Orain)
_ NG (Noturol Gas) — W (water)
" _ CA {Compreased Air) —. FS (Fire Supresaion)
_ STM (Steam) YUU (Undifferentioted Utiity)
Surface
— RC (Reinforced Concrete) _ - Soil
V' ac (Asphatt) —. Gravel
- other

— € (Concrete)




et

ERSONNEL: bIK B

. CLIENT:
JB: DATE: 4-26-04
LOCATION:.
. NORCAL :é;ﬁ:%!?k%% .

gic

BORING: g, anA P B'H Poo &

Scale: 1° = 10°

EXPLANATION NOTES ,
0 Original Boring Location Equipment: Procedure: Surface Conditions:
. . GPR (Rodar) _ EMC (Conduction} . /\Het
L Final Boring Location _/RD 400 * EMI (induction) -~
f———i GPR Traverse Z M Scope - Ambient —~ other
- — other _ GPR
(. m‘@ Locofized GPR Anomaly
—— gy e Utility Alignment REMARKS
Utilities
_ T (Telephone, Comm.) f (Sonitary Sewer) ~
_ E (Blectric) /sn (Storm Droin)
_ NG (Naturo! Gos) Y W (Woter)
. _ CA {Compressed Air) _ FS (Fire Supression)
_ STM (Steam) _ UU (Undifferentioted Utility)
Surface
 RC {Reinforced Concrete) _ Soil
_ AC (Asphoit) — Gravel
— € (Concrete) — other




ERSONNEL: bT¥K JB

0B: DATE: Y-22-04%

= C. |

CLIENT:
LOCATION: REMICIA
BORING: D120 HfoO |

Scale: 1% = 10’

EXPLANATION
O Original Boring Locatlion
® - Final Boring Location A
p— GPR Troverse
Clor— Localized GPR Anomaty
— e Utility Alignment
Ulilities :
_ T (Telephone, Comm.) ‘_ SS (Sanitory Sewer)
_ E (Blectric) ?so (Storm Drain)
_ NG (Natural Gas) W (Water)

_ CA {Compressed Alr) _ FS (Fire Supression)

_ STM (Steam) _ WU (Undifferentioted Utility)
Surface .
- (Reinforced Concrets) _ Soil
AC (Asphott) _ Gravel
— other

— C {Concrete)

, NOTES
vipment: Procedure: Surfoce Conditions:
GPR (Radar) _ EMC (Conduction) _fet
RD 400 V¥ EMI (Induction) Dry
& M Scope v Ambient — other
— other Y GPR )
REMARKS

:




NOTES

EXPLANATION
O Original Boring Location
_ @ Final Boring Location
e GPR Traverse
Clor— Locolized GPR Anomoly
—_—— — Utility Alignment
Utilities
_ T {Teiephone, Comm.) f (Sanitary Sewer)
— E (Bectric) 7 SD (Storm Drain)
— NG (Natual Gas) ¥ W (Woter)
_ CA (Compreased Air) f (Fire Supression)
_ STM (Steam) UU (Undifferentioted Utility)
Surface
7,«{; (Reinforced Concrete) ... Seil
L AC (Alpholl) — Gravel

_ € {Concrete) — other

Equipment: Procedure: Surfoce Conditions:
fwa (Rador) . ENC (Conduction) _ Wet
RD 400 h:" ({Induction) X
M scope ¥ pmbient, — other
— other Y GPR
REMARKS




ERSONNEL:  DIK.  JB

10B: DATE: {-2.2-0

NORCAL ™ B

CLENT: & 1
LOCATION: BEMNCIA
BORNG:  £120HPoOH

Scale: 17 = 10

NOTES
quuipment: ' Procedure: Surface Conditions:
¢ ,GPR (Rador) _. pBNC {Conduction) _ Wet
/ RD 400 EMI (Induction) =
M Scope 1 Ambient '
— other -/GPR
REMARKS

EXPLANATION
O Origincl Boring Location
® Final Boring Location
— GPR Troverse
@ oR ~—v Localized GPR Anomaly
—— e WHility Alignment
Ulilities
_ T (Telephone, Comm.) . SS (Sonitary Sewer)
‘ _ E (Electric) _ SD {Storm Drain})
? _ NG (Notural Gos) — W (Water)
' _ CA {Compressed Air) (Fire Supression)
| _ ST (Steam) UU (Undifferentiated Utility)
| Surfoce i
fc (Reinforced Concrete) _ Soil
AC {Asphalt) — Gravel

_ C {Concrete) — other




ERSONNEL:  Z\TK  Jb CLIENT:
|0B: DATE: 4Y-23 -o4
LOCATION:
@ NORCAL s
INC.
A — | BORING:

Ric
g U A

ROSLAHPoO |

EXPLANATION
O Original Boring Location
° Final Boring Location
p— GPR Troverse
3 ok o Localized GPR Anomaly
—— — Utility Alignment
Utilities

Surface Conditions:

)et

_ T (Telephone, Comm.)

— € (Blectric) — SO (Storm Drain}

_ NG {Netural Gas) — W (woter)

_ CA (Compresséd Air) FS (Fire Supression)

_ STM (Steem) UU (Undifferentioted Utifity)
Surface

— SS (Sonitary Sewer)

RC (Reinforced Concretc)

L Ac (Asphatt)
- C (Oomte)

NOTES
Eqyipment: Procedure:

GPR (Rodar) . EMC {Conduction}
'z 400 »EMI (Induction)
&M Scope £ Ambient
— other < GPR

REMARKS
N




DATE: HY-22-04

CAL
ANTS

NORCAL

Scole: 1° = 10

EXPLANATION
O Original Boring Locotion
o final Boring Location
 mm— GPR Traverse
v Localized GPR Anomaly
—— — Utility Alignment
_Utilities _
_ T (Telephone, Comm.) _ SS (Senitary Sewer)
_ E {Blectric) 759 (Storm Droin)
_ NG (Notural Ges) £ W (Woter)
_ CA (Compressed Ak) 7/FS (Fire Supreasion)
_ STM (Steam) ¥ uu (Undifferentioted Utility)
Surface
_/zc (Reinforced Concrete) _ Soit
AC (Asphalt) _ Gravel
other

_ C (Concrete) -

ipment: Procedure:

Surface Conditions:

GPR (Rodar) _ EMC (Conduction) _ Wet

Z'Ro 400 ZEMI (induction) ¥ Dry
__‘/ M Scope ‘_'meient - other
_. other -z GPR

REMARKS

WE




N TR T

ERSONNEL: WX

Jb CUENT:  BiC
= | S OCATION: a0 A
. , GEOPHYSICAL L : _EEK)IC'
NORCAL Ic'?cvfsutuu‘rs .
- sl __ | goRiNG:  Bo3! HFoO |

EXPLANATION
(o) Original Boring Location
® Final Boring Location
— GPR Traverse
Cow— Localized GPR Anomaly
e e utility Alignment
_Utitities
_ T (Telephone, Comm.) _ SS (Sanitary Sewer)
— E (Bectric) _ SO (Storm Droin)
. _ NG (Noturol Gos) LW (Weter)
_ CA (Compressed Air) _ FS (Fire Supression)
_ STM (Steam) UV (Unditferenticted Utility)
Surface
_ RC (Reinforced Concrete) — Sof
¥ AC (Asphalt) _. Gravel
ather

_ C (Concrete)

n

ipment: Procedure: Surface Conditions:
GPR (Radar) _ EMC (Conduction) ,'_/let

400 ZEMI (Induction) X Dry
M Scope o Ambient © - other

—. other _. GPR
REMARKS
~




N e e e e T A i i A S A AN

e

TRSONNEL: y3x JB

CLENT: &/ ¢

)B: DATE: 4-22-o4
NORCAL gisiiss |
: NORCAL ™~

LOCATION: ROVICA

BORING: £o3 1 HfooZ

Scale: 1° = 10°

EXPLANATION NOTES
o) Original Boring Location Eqyipment: Procedurs: Surface Conditions:
3 . GPR (Rodar) _ EMC {Conduction) ?et
o Final Boring Location _._//35 400 YENi (Induction) Dry
@—! GPR Troverse M Scope Vmbient = o
— other A-GPR :
— " Locdlized GPR Anomaly
—_—— — Utility Alignment REMARKS
Utilities :
_ T (Telephone, Comm.) — S5 (Sanitary Sewer) v PJ
_ E (Blectric) _ SO (Storm Drain) :
_ NG (Naturol Gos) — W (Water)
_ CA {Compressed Air) .. FS (Fire Supression)
_ STM (Steam) _ UU (Undifferentiated Utility)
Surfoce :
_ RC (Reinforced Concrete) _Soil
Y'ac (Asphott) _ Gravel
. C (Conerete) — other




R R I A

FRSONNEL: AL

CLIENT: R3 <
LOCATION: R A

BORING:  Bod (4 HPoo \

Scale: 1° = 10°

EXPLANATION NOTES A
0o Original Boring Location Equipment: Procedure: Surface Conditions:
: ) . Y GPR (Radar) _ ENC {Conduction) :/Vet
. Final Boring Location /RD 400 /BNl (induction) Dry
p—l GPR Troverse N Scape 7 ambient — other
- other Y GPR
Coe— Locakized GPR Anomaly
—_——— Utility Alignment REMARKS
S CAMLOT  BETELT,
_ T (Telephone, Comm.) _ SS (Sanitary Sewer} IJ
. — E (Electric) . SO (Storm Drain) STo€wr DRAINY nArd
_ NG (Naturgl Gas) — W (woter) povd T
_ CA (Compressed Ai) — FS (Fire Supression) whATEL, EVIDE .
_ STM (Steam) _ UU (Undifferentioted Utifity) ALonG  BLDL NOLTH
Surface oF RokiNG-.
_ RC (Reinforced Concretz) .. Soil
A (Asphatt) ~ Gravet
other

V ¢ (Concrete) -




ERSONNEL: \m{ b

CLENT: B7¢
TP LOCATION: REMICIA
NORCAL I |
macaL—— | BORING:  Ro9{ HFPoOo |

DATE: 4-21-04
|
|
|

.EXPLANATION
e Original Boring Location
® . Final Boring Location
GPR Traverse
;@ Localized GPR Anomoly
—— Utility Alignment
_Utilities
T (Telephone, Comm.) /SS (Sanitory Sewer)
— E (Blectric) SD (Storm Drain)

_ NG (Natura! Gas) ~ W (Water)

_ CA (Compressed Air)
_ STM (Steam)

_'_/S (Fire Supression)
YUU (Undifferentioted Utility)

Surface
_ RC (Reinforced comrete) —.

AC (Asphait) -
Z C (Cencrete) -

;;zzz

NOTES A
Eviﬁuipment: Procedure: Surfoce Conditions:
Y GPR (Radar) _ EMC {Conduction) _ Wet
¥ RD 400 Z EMI (induction)
/M Scope. £ Ambient -
— other ZLePR

REMARKS
M




iRSONNEL:_ o3¢ Jb T 67 ¢
. NOHCAL o DAT‘E ML{ 22507 1 LocATION: pECIA
co TANTS
NORCAL ™ BORING: B(SE H?DO[

EXPLANATION

o
.l I
ok~

——— —

Original Boring Locotion
Final Boring Location
GPR Troverse

Localized GPR Anomaly
Utility Alignment

Utilities

_ T (Telephone, Comm.)

_ € {Electric)
_ NG (Natural Gas)

_ STM (Steam)

Surface

_ CA (Compreased Air)

— SS (Sonitory Sewer)
— SO (Storm Drain)
— W (water)
FS (Fire Supression)
{ uu (uUndifferentioted Utity)

1 RC (Reinforced Concreie] —

¥ ac (Asphatt)
_ ¢ ‘(Concrete)

NOTES

uipment: Pracedure: Surface Conditions:

GPR (Rodar) _ EMC (Canduction) _ Wet
 RD 400 ./:m (induction) < Dy
«'M Scope Arnbnent — other
— other

REMARKS
N




TRSONNE:  ZWyx 3%

)B: DATE: Y-23-04

‘NORCAL #aés

CLIENT:
LOCATION:

BORING:

Ric

'EauluA

B1SLHPOL

Scale: 1° =.10°

EXPLANATION NOTES
‘ o Origina! Boring Location auipment: Procedure: Surface Conditions:
- 7-/GPR (Radar) _ EMC (Conduction) T)M '
L Finol Baring Location v RO 400 o/EMI (induction) ¥ Dry
oo GPR Traverse Y'N Scope Ambient — other
— other VEPRR
CJor-—— Localized GPR Ancmaly
—— Utility Alignment REMARKS
Utilities
— T (Telephone, Comm.) —. S5 (Sanitary Sewer) A/
VE (Blectric) _ SD (Storm Drain)
Y NG (Notural Gos) V' W (Water)

_ CA {Compressed Ar) _ FS (Fire Supresaion)

. STM (Steam) _ WU (Undifferentiated Utility)
Surface

— RC (Reinforcod Concrete) . Soil

v Ac (Asphalt) _ Gravel

—. € (Concrete) .. ather




RSONNEL:  d3¥  JIP

DATE: y-23%-04

-0

@ NORCAL i o

Bic

CLIENT:
LOCATION:  BeniciA
BORING:  §o90 HPOD !

Scale: 1° = 10

EXPLANATION
O Original Boring Location
® ' Fine! Boring Location
p— GPR Traverse
CJora— Locafized GPR Anomaly
—— Utility Alignment
Utilities -
_ T (Telephone, Comm.) _ SS {Sanitary Sewer)
— € {Hlectric) SD {Storm Drain)
. _ NG (Natura! Gos) ‘/W {Water)
_ CA (Compressed Air) £S (Fire Supression)
. STM (Steam) Y uu (Unditferentioted Utiity)
Surfoce
— RC (Reinforced Concrete) . Soit
 AC (Asphalt) _. Gravel
ather

_ € {Concrets) -

NOTES
)uupment. Procedure: . Surface Conditions:

(Rodoar) BIC {Conduction) _)el
/ rp 400 | (induction) ~ — OO
VM Scope Ambient - — other
_ other ~GPR

REMARKS
e




NS e S i Tl e A e i S TR e T L L L L I LA

RSONNEL: oS% 16 CLENT.
DA 17007 1| OCATION:
ﬂ: ‘CAL
NORCAL g
sl | BORING:

e
REMICLA

T013 |HPOO!

EXPLANATION NOTES
0O Original Boring Location Equipment: Pracedure: Surface Conditions:
fPR (Rador) EMC (Conduction) 7VIet
® Final Boring Location I (Induction) v Dg
M sc Ambient — other
—— GPR Traverse ¥ ope ien
' _ other ¥ GPR
CJoer— Localized GPR Anomaly :
—_——— Utility Alignment REMARKS
Ulilities
_ T (Telephone, Comm.) — SS (Saonitary Sewer) 'J
— E (Electric) - — SD (Storm Drain)

— NG (Noturo! Gas)
— CA (Compressed Air)
— STM (Steam)

Surface

— W (Water)
FS (Fire Supression)
UU (Undifferentioted Uthity)

lrmad Canceate)

7% ey
— C {Concrete)




ERSONNEL: YT

g6 CUENT: %1icC
2B: - DATE: 4-23-04 | _ 2
» LOCATION: (Wl
NORCAL :é';ca's’ﬂlik“..“f‘s
. aals — | BORING:  {,5 HfoD !

Scale: 17 = 10°

EXPLANATION
O Origina! Boring Location
® Finol Boring Locotion
| GPR Traverse
Clore— Locolized GPR Anomaly
— e — Utility Alignment
Utilities
_ T (Telephone, Comsm.) _ 55 (Sanitary Sewer)
_ E (Blectric) . _ SD (Storm Droin)
_ NG (Noturo! Gas) — W (Woter)
_ CA (Compresaed Alr) — FS (Fire Supression)
_ ST™ {Steom) — UU (Undifferenticted Utlity)
Surface

L AC (Asphak)
_ C {(Concrete)

RC (Reinforced Concrete) .. Soil

NOTES
Equipment: Procedure: Surfoce Conditions:
¥ GPR (Rodar) . EMC (Conduction) _ Wet
7 R0 400 2Bt (Induction) _./g-y
¥\ Scope 2 Ambient © — ather
— other ~GPR
REMARKS

oJ




ERSONNEL:  bI¥ B CLENT: R1¢
I0B: DATE: H-72-0H S 5
LOCATION: REmicin
NORCAL sssns | '
Noam',—, BORING: B |&6S Hfoo 2

EXPLANATION
O Original Boring Locotion
® Final Boring Locotion
i GPR Traverse
CJore— Locglized GPR Anomaly
— Utility Alignment
Utilities

_ T (Telephone, Comm.)

— E (Blectric)
.'. NG (Netural Gos)

_ CA (Compressed Alr)

_ STM (Steam)

Surface

_ SS (Sanitory Sewer)

— SD (Storm Drain)

_ W (Water)

- jS (Fire Supression)

MU (Undifferentioted Utility)

_RC (Reinforced Concrete)

_ € (Concrete)

— Soit
- Growel

_ other

NOTES
jmpment Procedure: Surface Conditions:
GPR (Rador) _ EMC (Conduction) .. Wet

Y'Ro 400 ~BMl (Induction) W Dry

M Scope »” Ambient * — other
- other A/GPR

REMARKS
N.




'ERSONNEL- M J6 CLIENT: & e
3T+ MATI =2 2 - . o
OU UI\IE q e 7 vui LOCATION: EEU‘C—’H
cE 1C AL i
luc . .
@ NORCAL g
" NORCAL BORING:  §/L,5 Hfo0

EXPLANATION NOTES
0O Original Boring Location E lpment. Procedure: Surface Conditions:
: );PR (Radar) _ EMC (Condu:tton) et
. M Scope Ambient ~ other
[ GPR Traverse ~ ther P
ok e— Locokized GPR Anomaly
—_——— Utility Alignment REMARKS
Utities / . MAGAETIC  IASTERF CXENCE
_ T (Telephone, Comm.) SS (Sonitary Sewer)
— E (Blectric) _ SO (Storm Drain) N Flom (OBAL
_ NG (Neturol Gas) — W (Water) (OACLETE  PRETLUDbED
_ CA (Compressed Air) _ FS (Fire Supression)
. " 5TM (Steam) WU (Undifferentioted Utility) USE  oF  METMAL
. : DETELToK
Surfoce
; RC (Reinforced Concrete) .. Soil
— AC (Asphak) . Grovel
.. C {Concrete) . other




TRSONNEL: p3¢  I% CLIENT: Bic
JB: DATE: 4-2%-
225708} ocaTioN: REMICIA
NORCAL gERELLTIAN
| walll__ | BORING: BILSADO|

NOTES

EXPLANATION
O
® final Boring Location
i GPR Traverse

Original Boring Location

Locolized GPR Ancmaly
Utility Alignment

}uipment: Pracedure: Surface Conditions:

Y GPR (Rader) . EMC (Conduction) . Wet
V'RD 400 /Mt (induction) -~ = Dry
#'M Scope ~ Ambient — other
_ other < GPR

REMARKS

_ T (Telephone, Comm.)
— E (Electric} .

—. NG (Naturol Gas)
_CA (Compressed Air)
— STM (Steam)

SS (Sanitary Sewer)

SD ({Storm _Drain)

W (Water)

FS (Fire Supression)

UU (Undifferentiated Utility)

Surfoce
_s RC (Reinforced Concrete)
L AC (Asphak)
— € (Concrete)

Soil
Gravel
other




JERSONNEL: V. JB CLENT: R7C
10B: DATE: Y-23%-04 |\ ncaTion: EOVILIA
GCEQ I:
. NORCAL Fonsy "”% -
aml__ | BORING: BILSAHPoOZ-

Scale: 17 = 10°

EXPLANATION NOTES
o) Origina! Boring Location E ipment: Procedure: Suriace Conditions:
. GPR (Radar) . EMC {Conduction) Wet
o fFinal Boring Locotion jRD 400 ‘/EMI (Induction) ° _/
—— GPR Troverse /M Scope Ambuent ' - °th°'
- other
CJoew— Localized GPR Anomaly °
—_——— utility Alignment REMARKS
Ulilities
_ T (Telephone, Comm.) — SS (Sonitary Sewer)
- E (Etectric) — SD (Storm Drain) N
— NG (Notural Gas) — W (Woter)
_ CA {Compressed Air) _ FS (Fire Supression) .
— STM (Steam) — UU (Undifferentiated UtiRty) )
Surfoce '
— RC (Reinforced Concrete) _ Soil
£ AC {Asphoit) — Srave!
— C (Concrete) — other




ERSONNEL: MK Té CLIENT:
0B: DATE: 4-Z26-o4
LOCATION:
NORCAL CONEULTANTS
INC
v el __ | BORING:

RiC
penC A

R14 Hfoo

EXPLANATION
O Original Bering Location
® Final Bering Localion
p— GPR Traverse
Jor— Localized GPR Anomaly
e —— Utility Alignment
Utilities
_ T (Telephone, Comm.) _ SS (Saonitary Sewer)
— € (Blectric) — SD (Storm Drain)
_ NG {Natura! Gos) — W (Water)
. CA (Compressed Air) —. FS (Fire Supression)
— STM (Steam) — UU (Undifferentiated Utility)
Surfoce

— RC {Reinforced Concrete)

¥ AC (Aspholt)
- C (Concrete}

Gravel
—. other

NOTES
Equipment: Procedure: Surface Conditions
7 GPR (Rodor) _ EMC (Conduction) .. Met
< RO 400 ¥ EMI (Induction) Dry
/:D Scope ¥ pmbient — other
—. olher A‘;’nﬁ
REMARKS
]
N




TRSONNEL:  ©IL 3 CLIENT:
)B: DATE: Y- 2b6-0H ¥
. NORCAL ?;ﬁ:ﬂl%k“u“t‘s

EXPLANATION
O Original Boring Location
L J Finol Boring Location
] GPR Traverse
(Jor—— Localized GPR Anomaly
———— Utility Alignment
Utilities
— T (Telephone, Comm.) - {Sanitary Sewer)
— E (Blectric) SO (Storm Droin)
— NG (Notural Gas) Y W (Woter)
. CA (Compressed Air) FS (Fire Supression)
_ STM (Steam) UU (Undifferentiated Utiiity)
Surface
—. RC (Reinforced Concrete) .. Soil
o AC (Aspholt) _ Grove!

— € (Concrete) — other

Equipment: Procedure:
GPR (Rador) _ ENC (Conduction)
'fD 400 1+/ENl (Induction)

v
Y M Scope ¥ Ambient
_ other

REMARKS

-~ et

LONGIUoOnSs;




PERSONNEL:© »5% 3P CLIENT: &'t
JOB: DATE: 4- 23-0“

-

LOCATION: BEVIGA

BORING: R15+ HPoO |

7 EXPLANATION NOTES
o) Original Boring -Locaﬁon Equipment: Procedure: Surface  Conditions:
: GPR (Radar) _ EMC (Conduction) _ Wet
* : Final Boring Location V'RD 400 — EMI (induction)
i GPR Troverse _ M Scope ¥ Ambient = other
. — other l/ GPR
Jore— Localized GPR Anomaly .
—_—— utility Alignment REMARKS
Utilities '  WMAGLETIC  IWTERFELENCE
_/ (Telephone, Comm.) . SS (Sanitary Sewer) : ‘ Flom REBAL IN COMNCRETE
Y E (Electric) _ SD (Storm Drain) , ‘
~ NG (Natural Gos) — W (Water) - ' N pEELludEY  WsE of
. CA (Compressed Air) _ FS (Fire Supression) ) AL ™
— .ST™ (Steom) —~ WU (Undifferentiated Utility) MET! YETET
75‘&0&'
¥ RC (Reinforced Concrete) _ Soil
— AC {Asphalt) _ Gravel
— C (Concrete) _ ather




e I6

ERSONNEL:
OB: DATE “-2%-04
o NORCAL ?.:153 %
' NORCAL

CLIENT:
LOCATION: RENICIA
BORING: g HfooZ

O Original Boring Location
L J Final Boring Location
— GPR Traverse
) oe— Localized GPR Anomaly
—— — Utility Alignment
Utilities )
_ T (Telephone, Comm.) {Sanitory Sewer)
— E (Blectric) S0 (Storm Drain)
_ NG (Naturol Gos) _ W (Water)
_ CA (Compressed Air) - FS (Fire Supression)
_ STM (Steam) ¥ UU (Unditferenticted Utility)
Surface

end o cate)

Z x z'wl“l“)wl
_ € (Concrete}

T

Sy

i

vipment: Procedure: Surfoce Conditions:
GPR (Rador) EMC {Conduction) Wet
RO 400 7 B4l (nduction) ¥ Dry
<M Scope Ambient © — other
— other 7 cPR
REMARKS
p :
r




“RSONNEL: dIK T8 CLENT: 6 7<
8- DATE: Y-z2-04
LOCATION: ROVICIR
GED ICAL
NORCAL jtires: g _
sl | BORNG: S |HFoO

Scale: 1"

= 10
EXPLANATION NOTES
O Original Boring Lecation Equipment: Procedure: Surface Conditions:
v . GPR (Rodor) EMC (Conduction) /Wet
® final Boring Location RD 400 /EMI (induction) X
GPR Troverse Z M Scope biant — other
' — other I GPR
C]m@ Localized GPR Anomaly
———— Utiity Alignment REMARKS
Utilities
_ T (Telephone, Comm.) — SS (Senitary Sewer) IJ
. E (Blectric) . SD (Storm Drain)
_ NG (Notural Gas) — W (Water)
_ CA (Compressed Air) _ FS (Fire Supression)
_ ST {Steam) — WU (Unditferentiotad Utiity)
Surface
s RC {Reinforced Concrete) — Seil
L ac (rsphatt) — Gravel
. ather

. C {Concrete)




ZRSONNEL:

N J6

cuenT: B¢
LOCATION: gENMICIA
BORNG: FS(HfoDZ

Surface Conditions:
Wet
7 ory
ather

Scale: 1° = 10
EXPLANATION NOTES
o) Original Boring Location 'E)uipment: Procedure:
. v GPR (Rodar) . EMC {Conduction)
® Final Boring Locotion ¥ RD 400 o EM1 (Induction)
\ t PR Traverse Y M Scope ¥ Ambient
— other Y orR
(Cora— Localized GPR Anomaly
s i Utility Alignment REMARKS
— T (Telephone, Comm.) — SS (Sanitary Sewer} h/
_ E (Blectric) — SD (Storm Drain) ’
_ NG {Naturcl Gas) _ W (Water)
_ CA (Compressed Air) _ FS (Fire Supression)
_ ST (Steam) — UU (Unditferentiated iitiiity)
_Surfoce
—. RC (Reinforced Concrete) _ Soil
o ac (Aspholt) — Gravel
_. € (Concrets) . other




RENICIA

ERSONNEL: b3k 8 CLIENT: &4
0B: DATE: 4-17%-0H ‘
LOCATION:
NORCAL st
e BORING: F St HCD03

Scale: 1° = 10

EXPLANATION
0] Original Boring Location
L] Final Bering Location
P GPR Troverse
[ Jor— Localized GPR Anomaly
—_——— Utility Alignment

_ T (Telephone, Comm.)
_ E (Blectric)

_ NG (Natural Gas)

CA {Compressed Air)

SS (Sanitary Scwer)

SD (Storm Drain)
W (Water)
FS {Fire Supression)

—. STM (Steom) _ UU (Undifferentioted Ufifity)
Surface
—_RC (Reinforced Concrete) _ Soil
o AC (Asphalt) .. Gravei
other

_ € {Concrete)

NOTES
?uipment: Procedure: Surface Conditions:
¥_ GPR (Rodar) _, EMC {Conduction) _ Wet
Y RD 400 ZEMi (induction) ¥ Dry
Z'M Scope -memt — other
_ other Y GPR
REMARKS
N




ZRSONNEL:

DIK

CLIENT:

@ NORCAL

LOCATION:

B3¢

BewictA

BORNG: §£SIH foot

O

o

. — —

Utilities

Original Boring Locotion
Finol Boring Location
GPR Traverse

Localized GPR Anomaly
utiity Alignment

_ T (Telephone, Comm.)

—. E (Blectric)

_ NG (Notural Gas)
_ CA (Compressed
_ STM (Steam)

_Surfoce

- §5 (Sanitary Sewer)
— SD (Storm Droin)

— W (water)

- {Fire Supression)

Air)
UU (Undifferentisted Utility)

ne (Bainforced Concrete) _

AC (Asphot)
— € (Concrete)

Soil
Gravel
other

NOTES
Equipment: Procedure: Surface Conditions:
< GPR (Rador) _ EMC (Conduction) _ Wet
V RD 400 :}m (Induction) Dry
'\ scope 7 Ambient — other
_ other VPR
REMARKS
N




ERSONNEL:  ®HIK

)B: DATE: 4-26-04¢

NORCAL LI

BORING:

ESIHPoOS

Scale: 1" = 10°

EXPLANATION NOTES
(9) Original Boring Location Equipment: Procedure: Surface CTonditions:
. . GPR (Radar) . EMC {Conduction)
® Final Boring Locotion /RD 400 ZEMI (Induction) Ory
p——ri GPR Traverse /M Scope ¥ Ambient — other
: _ other ZGPR
Clos 9- Localized GPR Anomaly
—_— © Utifity Alignment REMARKS
Utilities ,
_ T (Telephone, Comm.)  — SS (Sonitary Sewer) N
_ E (Electric) _ SO (Storm Drain)
_ NG {Natural Gas} — W (Water)
_ CA (Compreased Air) _. FS {Fire Supression)
_ STM (Steam) _ UU (Undifferenticted Utdity)
Surfoce
(Reinforced Concrets) . Soi
v AC (Asphoit) — -Grovel
—. € (Concrete) — other




)

CLENT: 87c¢

DATE: 4Y-1%-od
LOCATION:

@ NORCAL i

BORING: FS(HPOOL

RENICIA

Scale: 1° = 10
EXPLANATION NOTES
o) Origincl Boring Location uipment: Procedure: Surfoce Conditions:
' ' R (Radar) _ EMC (Conduction) _ Wel
* Finol Boring Locotion Jro 400 /M (nduction) ¥ Dy
i GPR Traverse /M Scope ¢ Ambient - — other
_ cther ¥ CPR
CJor— Locolized GPR Anomaly
—_——— Utility Alignment REMARKS
Utilities ‘J
— T (Telephone, Comm.) _ SS (Sanitory Sewer)
_ E (Blectric) . SD (Storm Drain)
_ NG (Naturcl Gos) — W (Water)
_ CA (Compressed Air) _ FS (Fire Supression)
_ STM (Steam) _ UU (Undifferentioted Utility)
Surface
RC (Reinforced Concrets) . Seil
7“: {Asphatlt) — Gravet
_ € {Concrete) — other




RSONNEL:  ©ZWJ& T8 CLIENT:
)B: DATE: Y- 2b-04
LOCATION
NORCAL gENEULThwTS
INC.
sl | BORING:

R\ b FH oo

= 10

Scate: 1°

EXPLANATION NOTES
0O Originl Boring Location .E)uipment: Procedure: Surface Conditions:
. 4 GPR (Rodar) _ EMC (Conduction) .. et
° Finol Bering Locotion Z Ro 400 VEM! (induction) ¥ Ory
— GPR Traverse M Scope bient - other
— other GPR
Cloe— Localized GPR Anomaly _
S Uty Alignment REMARKS
Utilities
_ T (Telephone, Comm.) _ S5 (Sonitary Sewer)
_ E (Electric) _ SD (Storm Drain) /\/
_ NG (Notural Gas) _ W (Water)
_ CA (Compressed Air) —_FS {Fire Supressien)
_ STM (Steam) Z VU (Undifferentiated Utility)
Surfoce

(Reinforced Concrete) — Seil

< AG {Asphait}
— € (Concrete)

Neveual
NFFRS ..




ERSONNEL: Y _ CLIENT: & te
JB: DATE: Y-26-04 LOCATION: gEaCIA
ORCAL ssaesass )
.7 aili | BORING: BILF HfocZ

Scale: 1° = 10

EXPLANATION NOTES
/o) Original Boring Locetion ?uipmen't: Procedure: Surfcee Conditions:
_ Z GPR (Roder) _ EMC (Conduction) _ Wel
L4 Final Boring Locolion Y ro 400 Y EMI (induction) Ory
e GPR Traverse ¥ Scope ¥ Ambient ~ other
_ other +TPR
Clwre— Localized GPR Anomaly
—_—— Utility Alignment REMARKS
Utitities
— T (Telephone, Comm.) — SS (Sanitory Sewer) &
_ E (Blectric) _ SD (Storm Droin)
— NG (Notural Gas) — W (Water)
_ CA (Compressed Air) _,FS (Fire Supression)
_ STM (Steam) ¥ UU (Undifferentiated Utility)
Surfoce
RC (Reinforced Concrete) — Soil
Y AC (Asphait) _ Grovel
_ C {Concrete) : _ other




ERSONNEL:  \5¥ T8 CLIENT: B¢
0B DATE: Y ~26- 0

NORCAL gt g

LOCATION: 2oy

PR

BORING: RoyzHfoO|

EXPLANATION | NOTES
(o) Original Boring Location :c.q/“ipment: Procedure: Surface Conditions:
_‘fPR {Radar) _/EMC (Conduction) .. Wet
® Finol Boring Location +RD 400 2 EMI (Induction) _"g«y
— GPR Troverse XM Scape » ’A/mbient — other
' — other GPR
[Jor—— .  Locolized GPR Anomaly
—_—— Utility Alignment REMARKS
Utilities
— T (Telephone, Comm.) — SS (Sanitary Sewer) ’u‘
— E (Blectric) — SD (Storm Drain)
_ NG (Natural Gas) — W (Water) -
— CA (Compressed Air) — K5 (Fire Supresaion)
— STM (Steam) UU (Undifforentiated Utiity)
Surfoce ' '
— RC (Reinforced Concrete) .. Soil
— AC (Asphalt) .. Gravel

— € (Concretc) .. other




IRSONNEL: NIX ™

DATE: 4Y-1b-04 |,

R
i OCATION: REA €113
NOR(AL EHAREINE
. I KC. . ZHPOOL
salll__ | BORING: goH

4 .o
P
.« s e

Scale: 1° = 10

Utility

EXPLANATION
O Original Boring Location
® .Final Boring Location
p—— GPR Traverse

Locolized GPR Anomaly

Alignment

— T (Telephons, Comm.}
— E (Electric)

—. NG (Natural Gas)

_ CA (Compressed Ai)
— ST (Steam}

Surfoce

SS (Sanitary Sewer)

_ SD (Storm Drain)

— W (Water)

_ FS (Fire Supression)

UU (Undifferentioted Utility)

_BC(WM:)

YAC (Asphott)
— C {Concrete)

Soil
.. Grovel
other

NOTES
Equipment: Procedure: Surface Conditions:
Z GPR (Rodar) _ ENC (Cenduction) _/Wet
Y RO 400 /Bl (induction) Dry
VN Scope _:’/Ambient — other
.. other 2 GPR
REMARKS
N




ERSONNEL:  pw7¢ 3%

an.
0.

NORCAL ?Eﬁ:nzi'ﬂgt,%

NORCAL ™

CLENT: BicC
LOCATION: peroiciA
BORING: 11RAHPoOo |

EXPLANATION
O " Original Boring Location
° Final Boring Location
— GPR Traverse
ok Localized GPR Anomaly

Utitity Alignment

—— — ——

Litilitine

AT RFFoRIors

- T (Telephene, Comm.) ~ SS (écnitmy Sewer)

— E (Electric) — SD (Storm Drain)
_ NG (Notura! Gas) _ W (Water)
_ CA (Compressed Air) - (Fire Supression)
_ STM (Steam} UU (Unditferentiated Utility)
Surfoce
_ RC (Reinforced Concrete) _ Soil
— AC (Asphatt) — Gravel
— other

¢ {Concrete)

| NOTES
E;uipment: Procedure:
_/GPR (Radar) _ EMC (Conduction)
Y RD 400 v EMI (Induction)
¥ M Scope ¥ Ambient
— ather YGPR
REMARKS

Surfoce Conditions:
__ Wet
7 oy

ather

—

N




CUENT:

“RSONNEL: WK B
)B: DATE: “H-1b-04
NORCAL s

[V AL AR

BORING:

e

LOCATION:

R3¢
RENICIA

QH?AHPQOL

EXPLANATION
O Original Boring Location
@ Final Boring Locotion
p——ty GPR Troverse
Dmg Locafized GPR Anomaly
——— —— Utility Alignment
Utilities
_ T (Telephone, Comem.} — SS (Sanitary Sewer)
— E {Blectric) — SO (Storm Droin)
— NG {Natural Gas) — W (water)
_ CA (Compressed Air) FS (Fire Supression)
. — STM (Steam) ¥ UU (Undifferentioted Utility)
Surfoce
— RC (Reinforced Concrets) _ Soll
AC {Asphak) - Crove!
Z C (Concrete) _ other

NOTES
E)uipmer_at: Procedure: Surfocs Conditions:
Y GPR (Rador) .. EMC {Conduction) _ Wet
/RD 400 EMI (induction)  ¥Dry
» M Scope ~ Ambient — other
— other .:A;PR
REMARKS
{
N




'ERSONNEL: MK IB

OR: DATE: Y-23-04

EQPHYSICAL
QNSULTANTS
NC.

g 11 -

NORCAL st

NORCAL™~

CLIENT: Bic
LOCATION: gennciiA
BO SIHPCO |

BORING:

Scale: 1° = 10
EXPLANATION NOTES
o Original Boring Location Equipment: Procedure: Surface Conditions:
o ~GPR (Rador) . EMC {Conduction) . Wet
[ ] Fincl Boring Locstion {m 400 © /Bl (Induction) _{D{gﬂ
 m— GPR Troverse M Scope = Ambient -0
.. other | VGPR
Clowr— Locolized GPR Anomaly
—_—— Utility Alignment REMARKS
Utilities
_ T (Telephone, Comm.) . SS (Sonitary Sewer) N
_ E (Blectric) _ SD (Storm Drain)
_ NG {Notural Gos) _ W (Water)
_ CA (Compressed Air) - (Fire Supression)
_ STM (Steom) UU (Undifferentiated Utility)
Surface :
(Reinforced Concrete) _ Soil
V. AC (Asphait} — Gravel
— C (Concrete) - other




RSONNEL:  »T¥- % CUENT: Blc
maTe. W_97 goh“ . .
DA 1 &2 LOCATION: WA
.NORCAL T |
sl BORING: %os‘ﬁH(ool

EXPLANATION

®
p——rt
Cloe—

— i S——

Original Boring Location
Finol Boring Locotion

GPR Troverse
Locokized GPR -Anomaly

Utility Alignment

{tilities

7% (ot
~ NG (Notural Gas) -

- ST™ (S'team)»

(Telephone, Comm.)

_ CA (Compressed Nr)

_ SS (Sanitary Sewer) .
. SO (Storm Drain)
W (Water)
7/!-‘5 {Fire Supression)
UU {Undifferentiated Utility)

Surfoce

¥ Ac (Asphott)
_ € (Concrete)

A {Reinforced Concrete) _ Seil
Grovel

— other

NOTES
?u.pment Procedure: Surface Conditions:
GPR (Rodar) _ EMC (Conduction) _ Wet
/m 400 v Em (Induction) & Ory
Y'M Scope o Ambient — other
_ other »GPR
REMARKS
N




FRSONNEL:  NSK I CLENT:  Rfc
JB: DATE: Y-23-04 A
A LOCATION: BENICLIA
CEOPHYSICAL
NORCAL tc"oc.fSPLTAHTS
?m_ BORING: o SAAHPOD!

Scale: 1° = 10°

NOTES

EXPLANATION
@) Original Boring Location
® . Final Boring Locction
—A GPR Traverse
Cw— Locaized GPR Anomaly
———— Utility Alignment
Utitities i
_ T (Telephone, Comm.) _ SS. (Sanitary Sewer)
— E (Blectric) . SD (Storm Drain)
_ NG (Notural Gos) - W (Water)
_ CA (Compressed Air) _ FS (Fire Supression)
_ STM (Steam) _ UU (Undifferentiated Utility)
Surface
. RC (Reinforced Concrete) — Soil
{ Ac (Asphaht) _ Gravel
— ather

— € (Concrete)

 Equipment:

Procedure:

Surface Conditions:

GPR (Rodor) . EMC (Conduction) _ Wet

W/RD 400 Z EMI (Induction) Dry
£ W Scope ¥ Ambient — other
— other ¥ GPR
REMARKS
AN




RSONNEL:  MI% 38 CLIENT:
B: DATE: 4-2%-04 LOCATIO
NOR(AL ISP
t INC.
- BORING:

BooY HPoO |

Scale: 17 = 10

- EXPLANATION

O

®
—
Cx—

Utilities

Original Boring Localion
finol Boring Locotion
GPR Troverse

Locafized GPR Ancomaly
Utility Alignment

_ T (Telephone, Comm.)

~ /£ (Blectric)
NG (Natural Gas)

_ STM (Steam)

Surface

_ CA (Compressed Air)

_ SS (Sonitary Sewer)

_ SO (Storm Drain)

\ w (water)

_ FS (Fire Supression)

_ WU (Undifferentioted Utility)

e RC (Reinforced Concrete) _

L AC (Asphott)
_ € (Concrete)

NOTES
E}uipment: Procedure: Surface Conditions:
GPR (Rador) _ EMC {Conduction) _ AVet
ZRD 400 < EMI (Induction) Dry
'\ Scope ://Arnbient — other
_. other ¥ GPR

REMARKS




e

FRSONNEL:  y3s¢ ¥ CLIENT:
I8: ...ATE: H-2%-0M4 \
LOCATION: BENICIA
GEQO lBAL '
NORCAL A EH ‘=4 , .
S | BORING: ooUpPI0 2.

Scale: 17 = 10

EXPLANATION B
O Original Boring Location ‘
| [ 3 Final Boring locotion
 m— GPR Troverse
Cloe— Localized GPR Anomaly
_——— Utility Alignment
tilities

—. SS {Sanitary Sewer)
_ SD (Storm Drain)

— W (Water)

.. FS (Fire Supression)

— T (Telephone, Comm.)
— E (Electric)

_ NG (Natural Gas)

_ CA (Compressed Air)

_ ST (Steam) /UU (Undifferentiated Utility)
Surfoce .
/RC (Reinforced Concrete) _ Soi
. AC (Asphott) . _ Gravel
— ather

.. € (Concrete)

_ NOTES
'Ejulpment: Procedure: . Surfoce Conditions:
z/GPR (Radar) _ EMC (Conduction) /Net

RD 400 _ EMI (Induction) ¥
— M Scope  Ambient '
- other Y GPR
REMARKS

LOMFOCLEMERST  1m
couLtLE‘FE (LELLLBED
USE  OF METHAL
bt—r;—(_—ro!.




APPENDIX C

Legend for Analytical Result Tables




1074-43-7

"4-METHYL-3-PROPYLBENZENE |

A cninnan Ao

. o
ﬂPPCllm L=

Legend for Analytical Result Tables

108-87-2 METHYLCYCLOHEXANE
1120-21-4 UNDECANE
112-40-3 DODECANE
17301-23-4 | 2,6-DIMETHYLUNDECANE
292-64-8 CYCLOOCTANE
526-73-8 1,2,3-TRIMETHYLBENZENE
592-27-8 2-METHYLHEPTANE
611-14-3 2-ETHYLTOLUENE
629-50-5 N-TRIDECANE (C13)
7045-71-8 2-METHYL-UNDECANE
95-63-6 1,2,4-Trimethylbenzene
95-93-2 1,2,4,5-TETRAMETHYLBENZENE
99-87-6 P-CYMENE
ACE ACETONE
ACNPY ACENAPHTHYLENE
AG SILVER
ANTH ANTHRACENE
BE BERYLLIUM
BRME BROMOMETHANE
. BTBZN n-BUTYLBENZENE
BTBZS SEC-BUTYLBENZENE
BZAA BENZO{a)ANTHRACENE
BZAP BENZO(a)PYRENE
BZBF BENZO(LFLUORANTHENE
BZGHIP BENZO(g,h,i)PERYLENE
BZKF BENZO(K)FLUORANTHENE
BZME TOLUENE
CD CADMIUM
CHRYSENE | CHRYSENE
CYMP P-CYMENE (p-ISOPROPYLTOLUENE)
DRO DIESEL (C10-C24)
FC11 TRICHLOROFLUOROMETHANE
FC12 DICHLORODIFLUOROMETHANE
FL FLUORENE
FLA FLUQORANTHENE
GRO GASOLINE (~C6-C10)
HG MERCURY
IME IODOMETHANE (METHYL IODIDE)
INP123 INDENO(1,2,3-¢c,d)PYRENE
IPBZ ISOPROPYLBENZENE (CUMENE)
MEK METHYL ETHYL KETONE (2-BUTANONE)
MIBK METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE)
BROWN AND CALDWELL C-1

Fuel Storage Tank Removal Action

May 2005
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Appendix C
Legend for Analytical Result Tables

MOLYBDENUM
NA SODIUM

NAPH NAPHTHALENE

PB LEAD

PHAN PHENANTHRENE

RRO MOTOR OIL (C20-C36)

SB ANTIMONY

SN TIN

TBME BROMOFORM

T THALLIUM

TMB124 1,2,4-TRIMETHYLBENZENE

TMB135 1,3,5-TRIMETHYLBENZENE (MESITYLENE)
ZN ZINC |

Detected Above Reporting Limit

ND Not Detected Above Detection Limit

T Tentatively Identified Compound

Trace Detection; Below RL, Above
TR DL

NJ The analyte identification is presumptive. Reported value is an estimated concentration.
U The analyte was not detected above the reported sample quantitation fimit.
The analyte was not detected above the reported sample quantitation limit. However, the reported -
quantitation limit is approximate and may or may not represent the actual limit of quantitation
UJ necessary to accurately and precisely measure the analyte in
The analyte was positively identified with high bias; the associated numerical value is the
J+ approximate concentration of the analyte in the sample.
The analyte was positively identified with low bias; the associated numerical value is the
J- approximate concentration of the analyte in the sample.
The analyte was positively identified; the associated numerical value is the approximate
J concentration of the analyte in the sample.
The material was analyzed for and was reported as not deteced by the Iaboratory The data are
UR unusable. The analyte may or may not be present.
BROWN AND CALDWELL C-2

Fuel Storage Tank Removal Action
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Legend for Analytical Result Tables

2 Method blank contamination

3 Surrogate recovery outside limits

3H Surrogate recovery above normal limits
3L Surrogate recovery below normal limits
4H MS/MSD recovery above normal limits
5 MS/MSD precision outside limits

6L LCS recovery below normal limits

9 Other deficiencies

A Absence of supporting QC

P 1C/2C precision outside limits

T Trace level compound, poor guantitation

M/K illigrams per Kilogram

MG/L Milligrams per Liter
UG/L Microgramsi/Liter

BROWN AND CALDWELL C-3
Fuel Storage Tank Removal Action May 2005
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