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b
occurting concentrations of chemicals, and anthropogeni
human-made, non-site sources.

Artesian - water rising to the surface by internal hydrostatic pressure, water level is above the ground
surface.

Benicia Screening Levels (BSLs) — concentrations of organic and inorganic chemicals of interest

calculated using site-specific information and exposure scenarios, and intended to represent
those concentrations in soil that are protective given the exposure scenarios assumes. The
are used as screening levels for site investigation data, and for identification of locations at
the Benicia Arsenal where chemicals in soil do not present a human health concern given the

assumed land use.

Conceptual Site Model - links contaminant sources, release mechanisms, exposure pathways and
routes and receptors summarizing our understanding of the contamination problem. The

CSM should answer:
Are there any ecological concerns? Is there potential for land use other than

residential/industrial? Are there secondary human exposure pathways (like local fish
consumption, raising livestock)? Are there unusual site conditions (large areas of
contamination, high dust levels, indoor air contamination)?

Data Quality Objectives - criteria that data collection should satisfy to achieve the project objectives

Ground Penetrating Radar (GPR) - produces an underground cross-sectional image of the soils and
subsurface features. The system sends radar pulses into the surface, then it receives and

processes the reflected energy.

Inert Waste —a subset of solid waste that does not contain hazardous waste or soluble pollutants at
concentrations in excess of applicable water quality objectives, and does not contain
significant quantities of decomposable waste.

Investigation Derived Waste — waste generated during field activities such as soil cuttings, water,
plastic bags, and nitrile gloves.

Landfill — a waste management unit at which waste is discharged in or on land for disposal. It does
not include surface impoundment, waste pile, land treatment unit, injection well, or soil

amendments

Method Detection Limit (MDL) — the minimum concentration of a substance that can be measured
and reported with 99 percent confidence that the analyte concentration is greater than zero.
It is determined from analysis of replicate samples of a given matrix containing low levels of
the analyte that have been processed through the entire preparation procedure.
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Method Quantitation Limit (MQL) — The lowest level that can be reliably achieved within specified
" limits of precision and accuracy during routine laboratory operating conditions.

Risk Based Screening Level — a series of risk based screening level of soil and groundwater tables
used for comparison with environmental data collected at a site.

Volatilization — the transfer of a chemical substance from a liquid phase to 2 gaseous phase.

Parkerization - Paxkerize 'Parkernze and 'Parkenzmg are terms denved from the former Parker

ﬁmsh that reallv gamed in populanty dunng Wotld War II (WWII) when the US
Government was looking to replace the typical blued finish on most small arms with a rust
resistant and anti-reflective coating that would be both durable and abrasion resistant and
hold up in all weather extremes. The Parkerizing technique is 2 phosphate etching process
that produces a hard matte or dull finish. Today, the most common types used ate the
original WW?2 type, known as grey oxide and the black manganese, still in use by many
Military and than manufacturers in many countries on a W1de vamety of products.

oqay, CIC = OITHI1O V TWO TYPCS OI Pparke g. U] g g PDIIOSPI
metal into a dark charcoal, almost black; and 2) using zinc phosphate to turn metal to a
lighter gray. These Parkerizing finishes offered much more protection from harsh weather
than the older process of bluing, and is very simple to apply and maintain. Parkerizing was .
much easier to use than the older process of bluing because the parts you want to Parkerize
do not have to be polished, they can be acid dipped, sanded, bead blasted or sand blasted.
In fact a lot of nicks and scratches that would show up on a blued item would not even be
seen after Parkerizing. A green/gray color has also been associated with parkerizing, which
meant that something had to be done to contaminate the phosphate. This material was most
likely Cosmoline. '

Parkerizing an immersion process requiring the solution to be heated to approximately 190-210
degrees and the dipping time can range from 5-45 minutes or so, depending on the hardness
of the metal and the desired thickness of the coating..

Preliminary Remediation Goals - risk based concentrations presented in a EPA Region IX document
that are derived from standardized equations combining exposure inforration assumptions
with EPA toxicity data, considered to be protective for humans over a lifetime.

pH - pH is defined as the negative logarithm of the hydrogen ion concentration. The pH scale goes
from O to 14 with pH 7 as the neutral point. As the amount of hydrogen ions in the soil
increases, the soil pH decreases thus becoming more acidic.

Purge Water — water removed from monitoring wells prior to sam

Soil Gas - Soil is composed of particles ranging in size from as much as an inch in diameter (gravel)
down to less than a thousandth of an inch (clay). Between the particles are "interstitial"
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spaces (pores) which can contain liquids (normally water) or air. The air in these spaces is
called "soil gas". '

Specific Conductance (SC) — a numerical expression of the ability of the water to carry an electric
current. It can be used to assess the degree of mineralization, salinity, or estimate the total
dissolved solids concentration of a water sample.

Stoddard solvent - Stoddard solvent (CAS # 8052-41-3) is 2 colotless, flammable liquid that smells
and tastes like kerosene. It will turn into a vapor at temperatures of 150-200 °C. Stoddard
 solvent is a petroleum mixture that is also known as dry cleaning safety solvent, petroleum
solvent, and varnoline; its registered trade names are Texsolve S® and Varsol 1®. Itis a
chemical mixture that is similar to white spirits. Stoddard solvent is used as a paint thinner;
in some types of photocopier toners, printing inks, and adhesives; as a dry cleaning solvent;
and as a general cleaner and degreaser.

Total Dissolved Solids (TDS) — the amount of solids that remain when a water sample is evaporated

to dryness.

At i OoH 7 a Ircastc o (1€ O1ad OorearacC1na C DICSC . O '.II d
naturally occurring in animals, plants, and man. Organic matter may also be man made and
in products such as pesticides, fuels, solvents, and paints. Too much organic matter could

place a significant oxygen demand and impact the soil /water quality. Synthetic organics
. either do not biodegrade or biodegrade very slowly.

Total Suspended Solids (TSS) — a measure of the undissolved solids that are present. Sources of
TSS include sediment from erosion of exposed land and dirt from impervious areas.

White Lead — A heavy, white, poisonous powder, insoluble in water. Essentially basic lead
carbonate, 2 mixture of lead carbonate and lead hydroxide used in paint pigments.
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1.0 INTRODUCTION

s of the geophysical investigations performed by NORCAL
Geophys;cal Consultants Inc. at Landfill 1, Landfill 2, and Quarry 3 at.the Benicia Arsenal in
Benicia, California. The field survey was performed on November 8, 9, 10, 14, and 15, 2000, January
9 and 29, 2001, and February 8 and 13, 2001, by NORCAL Geophysicist Donald J. Kirker. Field
assistance was provided by Geophymmst David J. Bissiri and Geophysical Technician Travis

' inck and Brad

Ziegler. v ,

The geophysical investigations were conducted under the guidelines presented in Brown and
Caldwell's scope of work, Task Order 3, Exhibit A, dated November 1, 2000. All geophysical work
performed at the Benicia Arsenal was govemed by the Brown and Caldwell Quality Assurance Program

1.1 SCOPE OF WORK | _

. ~ The Brown and Caldwell scope of work for Task Order 3 includes conducting vertical magnetic
gradient (VMG), electromagnetic (EM31), and EM61 surveys at Landfill 1, Landfill 2, and Quarry 3.
This scope of work also includes conducting geophysical surveys over 4 test pit locations and 3

y ' ites at Landfill 1. 5 test pit locations and 3 proposed borehole sites at Landfill 2,

Plan (QAPP) dated February 1999 '

and 4 test pit locations and 3 proposed borehole sites at Quarry 3.

As the field surveys progressed, modifications were made to the initial scope of work by Brown
& Caldwell. The modified scope df work includes obtaining additional EM31 data over expanded
survey areas at Landfil 1 and Landfill 2. These modifications also include changing the number of
proposed trench and test pit locations at each site. At Landfill 1, subsurface invesﬁgations were
conducted over 14 proposed trenches. At Landfill 2, subsurface investigations were conducted over

7 proposed trenches and 2 proposed test pits. Subsurface investigations were conducted over 5
proposed trenches at Quarry 3.
1.2 PURPOSE
Historical information, provided by Brown and Caldwell, indicates that Landfill 1, Landfill 2, and
Quary 3 were previously used as dﬁposal areas. However, the location of these disposal areas and
their general limits are only speculated. Therefore, the purpose of the geophysical investigation is to
. obtain subsurface information, within each designated survey area, that will aid in verifying the lateral




extent of the disposal areas and to determine the approximate locations of buried metaliic and
nonmetallic debris, as well as possible buried unexploded ordinance (UXO).

U L Ly Ll‘l

in addition tions, subsurface surveys were conducted over proposed
trenches and/or test pits at Landfill 1, Landfill 2, and Quarry 3. The purpose of these
investigations was to locate detectable utilities in the vncmlty of each proposed trench and test pit
location to minimize the potential for encountering utilities.

1.3 SITE DESCRIPTION

——1.3.1 Landfilt1

The survey area at Landfill 1 measures approximately 540 by 264 feet as shown on Plate
1. Itis bound by a chain link fence and Tyler Street to the north, a chain link fence and Polk Street

. to the west, and Building 89 to the east. The survey area is cpen to the south.” Ground cover

consists of asphait. Two fire hydrants are located along the northern boundary of the survey area.

Theﬁ,caﬁoﬁoﬁhmwdm%aswewmmwauks indicates that various utilities, such

as fire water and steam, may trend west-east along the north boundary. The survey area is
generally free of abové ground cultural objects. Information, provided by Brown and Caldwell,
indicates that ash and various nonmetallic debris may have been disposed of in this survey area.

1.3.2 Landfill 2

The{,uweya;eaa&andm&memppmxm&elv 97.166 square feet, as shown on Plate

2. It occupies the graded area north of Bayshore Road and Adams Street, and a very small hill
south of Adams Street. North of Adams Street, the survey area is bound by a chain fink fence and
is covered by gravel. The survey area south of Adams Street is open and covered with grass.
Several metal garbage cans and a portable structure are located in the center of the survey area.
With exception to these features, the survey area is generally free of above ground cultural

v e o

objects. As indicated by Brown and Caldwell, it is unknown as to what kind of debris or to what

extent the debris may be buried at this site.

1.3.3Quarry 3

The survey area at Quarry 3 is shown on Plate 3. It is soil covered and measures
approximately 90 by 60 feet. it is bound by a bowl shaped escarpment to the west, north, and
east, and an asphalt covered alley o the south. A wood pole and small metal debris are located

alorig the south boundary of the site. The survey area is free of above ground cultural objects and




debris. Information, provided by Brown and Caldwell, indicates that this site was formerly a rock

quarry. Itis not known if debris was disposed of in this area.
1.4 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 subject to specific site
conditions and limitations inherent to the techniques used. We performed our services in a

manner consistent with the level of skill ordinarily exercised by members of the profession

products delivered under this agreement, expressed or implied, is made by NORCAL.

(73]




2.0 METHODOLOGY

2.1 EQUIPMENT .

For this investigation, we used the vertical magnetic gradient (VMG), électromagnetic (EM31),
EM61 metal detector, electromagnetic line locating (EMLL), and ground penetrating radar (GPR)
methods. VMG surveys are used to determine the presencé of buried ferrous objects. The affect that
ferrous metal will have on the VMG readings is depehdent upon the depth and mass of the metal

object.

EM31 surveys are used to determine shailow conductivity variations that may be due to buried
foreign objects or changes in subsurface materials. The EM31 records two different measurements.
These are referred to as temain conductivity (TC) and in-phase component (IPC). TC values indicate
the electrical conductivity of the subsurface to a depth of approximately 12 to 15 feet. These values

conductivity of the subsurface. However, they are particularly sensitive to the presence of both ferrous

and non-ferrous metal objects to depths of approximately 7 to 10 feet. The affect that ferrous or

nonferrous metal will have on the respective TC or IPC readings is dependent upon the depth and size
of the metal object. ‘

nonferrous metal objects. This method is particularly useful in detecting buried metal that may
represent possible unexploded ordinance (UXO) at shallow depths. The ability for the EM61 to detect
small ferrous and/or nonferrous metal is dependent upon the depth and size of the metal object, and
" the spacing between data acquisition points. -

The EMLL method was used to investigate the proposed trenches and test pits at each site for
detectable utility alignments. The ground penetrating radar (GPR) method was used in conjunction with
the EMLL at Landfill 1 to investigate for detectable utilities and potential subsurface obstructions.
Standing water and saturated soils precluded the use of GPR at Landfil 2 and Quarry 3. Descriptions
of the VMG, EM31, EM&1, EMLL, and GPR methods are provided in Appendix A of this report.

2.2 EQUIPMENT FUNCTIONAL CHECKS

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 obtaining several readings at a predetermined -
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location or along a common data traverse. Proper functioning of tr;e 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.

During EM data Acquisition we periodically checked the instrument console to ensure that the

| station coordinates were recorded accurately and that the transmitter/receiver coil orientation was

maintained in a northingv or easting direction. ‘During the VMG data acquisition we made periodic

. checks of the magnetometer to ensure that the sensors were properly oriented and that the station

coordinates

instrument console to ensure that the station coordinates were recorded accurately. In addition, we
made field notes (diagrams) regarding surface features and metal that were in close proximity to
specific measurement stations. The EMLL was used over known utilities to ensure proper functlomng
of the equnpment VMG, EM31, and EM61 data were down-loaded to a portable laptop computer at

ved the data to monitor quality,

repeatability, and field survey parameters. There are no recorded data to monitor for the EMLL

instrumentation. A




3.0 DATA ACQUISITION AND ANALYSIS

A-. Act\Ull\ TON

Horizontal Control
Priorto proceedlng with the geophysical wom we established a survey grid at each survey area

-
= U

3.
3.1

to provide horizontal control. The survey grid was based on a rectangular coordinate system with the
origin (OE,ON) located to the southwest. An existing structure or fence was chosen on which to base

the survey grid-
marking paint was used to mark the grid nodes at 6 foot intervals on the ground. Each 60 by 60 foot
grid node was labeled with its respective northing and easting coordinate. The location of each survey

. area is shown on Plates 1 through 3. The specific locations of the marked grid nodes are shown on
the respective contour maps, Plates 4 through 20.

At Landfill 1, Landfil 2, and Quarry 3, we obtained VMG, EM31 TC, EM31 IPC, and EM61 data
. within the designated survey areas, as specified in the initial scope of work. Station intervals for each
method were specified in the Brown and Caldwell scope of work for Task Order 3. At Landfill 1 and

2, web obtained additional EM31 TC and EM31 IPC data within expanded survey areas.

spaced 6 feet apart. This resulted in a total of 4,961 VMG measurement points. TC and IPC data were
obtained at 6 foot intervals (statrons) along east-west trending traverses spaced 6 feet apart. This

survey. EM61 data were obtained at 3 foot intervals (stations) along east-west trending traverses
spaced 3 feet apart. This resulted in a total of 9,409 EM81 measurement points.

At Landfill 2, VMG data were obtained every 2 to 3 feet along south-north trending traverses
spaced 6 feet apart, resulting in a total of 4,937 measurement points. TC and IPC data were obtained

at 6 foot intervals along south-north trending traverses spaced 6 feet apart. This resulted in a total of
2,703 measurement points for the initial survey area, and 448 for the expanded survey. EM61 data
were obtained at 3 foot intervals (stations) along south-north trending traverses spaced 3 feet apart.
This resulted in a total of 8,939 measurement points.

At Quany 3, TC and IPC data were obtained at 6 foot intervals along west-east trending

. traverses spaced 6 feet apart. This resuited in a total of 155 measurement points. VMG data were

€

resulted in a total of 2,554 measurement points for the initial survey area, and 2,184 for the expanded




obtained every 2'to 3 feet along these same traverses, resulting ina toté of 322 measurement points.
EM61 data were obtained at 3 foot intervals (stations) along south-north trending traverses spaced 3
feet apart. This resulted in a total of 53¢ measurement noints. '
3.1.3 Trench/Test Pit Investigations |

For the proposed trench and test pit surveys, the EMLL system and GPR method, where
applicable, were operated along both north-south and east-west trending traverses with the trench and

test plis posmoned attheirintersection. Each traverse was approxxmately 20 to 30 feet iong. Detected

3.2 DATA ANALYSIS
3.2.1 Landfill iInvestigations
Preliminary data analysis was performed in the field to monitor data quality and field survey

parameters Final analysis and data presentation were completed in our Petaluma, California office.

and contoured the

data sets using the software package SURFER (Version 7.0) by Golden Software. To gnd the data
we used the Kriging method. Kriging is a geo—stahstucal gridding method that interpolates wregularly
spaced data into an XYZ formatted uniformly spaced grid. This method attempts to express trends in
the data. This can prove to be useful when creating contour maps that will be used to interpret the

i ad data are then used to produce electromagnetic

terrain conductivity, electromagnetic in-phase component vertical magnetic gradient, and EM61
contour maps. The contour intervals for each map were selected based upon the specific intensities,
as well as for clarity of presentatlon $These contour maps were then analyzed to determine potential

locations that may represent buried landfill material.
3.2.2 Trench/Test Pit | Investigations

The EMLL instrumentation indicates the presence of buried metal by emitting an audible tone.
There are no recorded data to analyze. The locations of buried objects detected with the EMLL method
were marked on the ground surface with pink marking paint.

We examined the GPR records for refiection patiems characteristic of utiiities and other buried
debris. Forthis survey, we estimate the depth of detection to average approximately two to three feet.
This limited depth of investigation is probably caused by masking effects that bay mud and fil material

have on the GPR signal,




4.0 RESULTS
The resuits of the geophysical investigation at Landfill 1, Landfill 2, and Quarry 3, are presented

on Plates 4 through 20. These plates are the respective Vertical Magnetic Gradient (VMG), EM31
Temain Conductivity (TC), EM31 In-phase Component (IPC), and EM81 Metal Detector Contour Maps
for each site.

4.1 CONTOUR MAPS

_ To better illustrate the contour maps shown on Plates 4 through 20, each map has been
presented using color contours or shaded regions. The specific contour lines on the VMG and EM&1
- contour maps have been color coded. For the VMG maps, contours representing values greater than
0 nT/m are colored red. Contours representing Ivalues less than 0-nT/m are colored blue. The EM61

(mV). The blue contours represent values less than 10 mV.

. To illustrate how TC and IPC values trend through each site, we have shaded the contours on
those respective maps. TC values less than 60 to 80 milliSiemens per meter (mS/m) are shaded blue
while TC values greater than 110 to150 mS/m are shaded yeliow. The values in between represent

Himm frams Wiia o vallow P alues less than 0 ppt are shadeq Ignt blue whntle 1 alues

greater than 2 to 14 ppt are shaded yellow. The values in between represent a transition from blue to

yellow.
4.1.2 Contour Distribution

The VMG, TC, and IPC contour maps show the respective variations in the vertical magnetic
nradiant
3' CANAINST Iy

area. The EM61 contour map shows the variations in the response from buried metal objects

electromagnetic terrain conductivity, and electromagnetic in-phase vaiues within each survey
throughout the survey area. Each contour map is characterized by a series of contour lines that
represent specific values. Areas that lack contour lines, or where the contours are spaced far apart,
indicate a minimal change or variation in the respective values. This is indicative of relatively uniform
conditions. Areas where contours are closely spaced indicate variations that are not uniform and

probably caused by more local sources.
In areas where there are significant quantities of above or below ground metal objects, the

. measured values are relatively large. These areas are characterized by numerous closely spaced
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contours. If the source of the anomaly is linear {e.g. fence, underground utiiities, etc.), then the
contours tend to parallel the object, and are closely spaced'in close proximity to the object. If the below
ground source is localized (e.g. UST’s, buried drum, metal debris, etc ), then the contours tend to form
circular or elliptical closures that enclose the object. The larger the object and the closer it is to the
geophysical instrument, the more contours there are in a given area. Variations that cannot be

attributed to known above and below ground objects (fences, vehicles, buildings, utility alignments, etc.)"

are caused by unknown buried objects and are considered anomalous.

res. These

closures can vary f from large circular closures that cover broad areas, to clusters of small closures that
occur in zones. If the composition of the landfill is generally homogenous and nonmetallic, the
contours tend to form large closures representing low values. If the fill material consists of both
nonmetallic and metallic debris that varies significantly throughout the landfill, the contours tend to

 oceuras numerous small closures representing both high and low values. : -




5.0 INTERPRETATION

Based on our interpretation of the contour maps, we have created the Geophysical Results
Maps for Landfitl 1, Landfill 2, and Quarry 3, Plates 21 through 23, respectively. Each map shows the
limits of each survey area, the location of above ground features in close proximity to the site, and the
locations of the interpreted VMG, TC, IPC, and EM&1 anomalies. The interpreted anomalies could not
be associated with above ground features or known below ground objects, such as utility alignments.

5.1 LANDFILL 1
5.1.1 Geophysical Surveys

Ourinterpretation of the resuits for the VMG, TC, IPC, and EMG1surveys at Landfill 1 are shown
on Plate 21. The results of the VMG survey deﬁne numerous VMG anomalies that represent buried

boundaries of the site, and in the northwest quadrant. The east central portion of the site exhibits an

. absence of VMG anomalies. The VMG anomalies along the north and east boundaries probably
/ represent isolated buried metal. Since some of these anomalies are situated relatively close to known

utilities and a building, they may also represent effects from these features. The anomalies in the

suggests accumulations of metal debris along south to north trending alignments. These alignments

~ are typical of metal debris that has been deposited in landfill cells or trenches. The absence of
anomalies in the east central portion indicates an area that is probably free of buried ferrous metal.
The results of the EM31 TC survey indicate a general increase in terrain conductivity values
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in the east central portion of the site and are manifested by broad circular closures that define two large
zones of highly conductive subsurface material. These zones correspond with the area that exhibits

of the site. They generally form large zones that correspond with VMG anomalies described above.
Some of these zones also extend into the expanded area where no VMG data was obtained. It has
been our experience that low conductive zones such as these may represent buried metailic debris,
‘ as indicated by the VMG, and zones of possible nonmetallic refuse. The TC results also define several
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from the pﬂwm eter to the center of the survey area, The hlnhpﬁt TC values ( >150 mS/m) are evident

an absence of VMG anomalies. Therefore, we believe that they may represent native bay mud or
imported fill material. The lowest TC values are evident in the west half and along the east boundary




east to west trending linear anomalies along the southemn boundary in the expanded area. These are

indicative of utility alignments or possible subsurface railroad spurs. It should be noted, that not all

VMG anomaiies have corresponding TC anomalies. This may indicate that the metal debris, as daﬁned

* by the VMG method, may be buried at a depth or scattered in sufficient quantity that it is beyond the
detection capabilities of the EM31.

The results of the EM31 IPC survey define several anomalous areas that are indicative of

buried metal objects. They are located near the west and north pelrimeters, and along the horth and

| ‘ south boundari

‘ ' generally correspond with portions of VMG anomalies previously described and probably represent
effects from the same subsurface sburces. The anomalies in the expanded area suggestboth isolated
and linear trending subsurface sources. The isolated anomalies are generally spaced every 60 to 70
feet from west to east across the site. These anomahes may represent effects from remnant footings

ribed above, are indicative

of utility alignments or possible subsurface railroad spurs..

The results of the EM61 survey indicate numerous localized EMS1 anomalies scattered
throughout the site. The intensities of the EM61 anomalies, as shown on Plates 8 and 9, vary
considerably through the site. The high intensity anomalies are indicative of metal that may be buried
%WMMMMnomalles probably represent smaller metal or metal

buried at greater depths. As mentioned above, the EM61 is sensitive to small, near surface ferrous
and nonferrous metal objects, including small scrap and UXQ. However, it can not be determined if
these anomalies represent buried UXO. |
5.1.2 Proposed Trench Surveys

The results of the proposed trench surveys are shown on Plate 21. As descnbed above, the
EMLL and GPR methc.!s were systematically used over 14 proposed trenches. During the course of
this investigation, we detected an electric, water, and undifferentiated utility alignment. The surface
trace of these utilities were marked with spray painton the ground surface and are shown on Plate 21.
5.2 LANDFILL 2
5.2.1 Geophysical Surveys

Qurinterpretation of the resu_ﬁs forthe VMG, TC, IPC, and EM61surveys at Landfill 2 are shown
on Plate 22. The results of the VMG survey define several small zones of VMG anomalies that
represent buried ferrous metal objects and debris. These zones (anomalies) are located along the
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north and south boundaries of the site. The central portion of the survey area exhibits an absence of

VMG anomalies. The intensity and areal extent of the anomalies that comprise these zones, as shown
n Plates 16 and 17, suggests small accumulations of localized buried metal objects. The linear zone
to the south may represent effects from an abandoned utility or former railroad spur. The absence of
anomalies in the central portion indicates an area that is probably free of buried ferrous metal. The
resuits of the VMG survey do not define significant areas of buried metal that could be indicative of
farge landfill cells or trenches. ’

The results of the EM31 TC survey, as shown on Plate 12 _indicate a decrease in terrain

conductivity values from the perimeter of the survey area to the center. This decrease is manifested
by large broad circular closures that define a signiﬁcaht zone of low conductive material that extends
from the center to the southwest comer of the site. It has been our experience that low conductive
zones such as this may represent buried, nonmetallic debris or refuse. It should be noted, however,

i i i i d fill material. Since bedrock is evident

in the nearby cut-slope to the north, this zone may also represent an area of shallow bedrock. [n
addition, this area generally corresponds with the absence of VMG anomalies, as mentioned above.
This is further evidence that this zone may represent shaliow bedrock and not accumuiations of landfill
debris. : _

The results of the EM31 IPC survey (Plate 13) generally comesponds with the results of the

EM31 TC survey. There is a decrease in IPC values in the center and southwest comer of the survey
area. Since the VMG method did not detect buried metal in this area, we believe that the decrease in
IPC values is representative of the change in subsurface lithology. As mentioned above, EM31 IPC
values are ustially sensitive to the presence of buried metal objects. However, they are also affected |
by the electrical properties of the subsurface. There are no other IPC anomalies shown on this map
that may represent buried metal objects. It should be rioted, that the IPC method did not define
anomalies that correspand with the detected VMG anomalies. Therefore, we believe that the metal
debris, as defined by the VMG method, is probably buried at a depth or scattered in sufficient quémity
that it is beyond the detection capabilities of the EM31. ’

The results of the EMB1 survey indicate numerous localized EM61 anomalies located
throughout the site. The majority of these anomalies are generally concentrated near the north
boundary. The intensities of the EM61 anomalies, as shown on Plate 8, vary considerably through the
site. The high intensity anomalies are indicative of metal that may be buried relatively close to the
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surface.’ The low intensity anomalies probably represent smaller metal or metal buried at greater
depths. Most of the EM&1 anomalies near the north boundary correspond with the previously
mentioned VMG anomalies and probably represent the same source. [f this is the case, then most of
thé buried metal in this area is probably isolated and very shallow. As mentioned above, the EM61 is -
sensitive to small, near surface ferrous and nonferrous metal objects, including small scrap and UXO.
However, it can not be determined if these anomalies represent buried UXO.

5.2.2 Proposed Trench Surveys

The results of the proposed trench and test pit surveys are shown on Plate 22. As described
above, the EMLL method was systematically used over 7 proposed trenches and 2 test pit locations.
During the course of this investigation, we detected isolated near surface metal debris. No detectable.
utility alignments were defined near the proposed trench and test pits. '

5.3 QUARRY 3

5.3.1 Geophysical Surveys

Our interpretation of the results for the VMG, TC, IPC, and EM81surveys at Quarry 3 are shown
on Plate 23. The results of the VMG survey define the location of eight VMG anomalies that represent
buried ferrous metal objects. They are defined in isolated areas around the perimeter of the quarry,
and in a linear zone to the south. The intensity and areal extent of the isclated anomalies, as shown

on Plates 16 and 17, are typical of localized buried metal objects. 1he inear VMG anomaly to the
south may represent buried near surface metal associated with the downed utility pole. The results of
the VMG survey do not define anomalous areas that could represent large accumulations of buried
fandfill material. } . '

The results of the EM31 TC survey indicate a decrease in terrain conductivity values from the
perimeter of the quarry to the center. This decrease is manifested by broad circular closures ths
a large zone of low conductive material in the north central portion of the quarry. As mentioned above,
low conductive zones typically represent buried, nonmetallic debris or refuse. <However, low conductive
zones are also indicativ of shallow bedrock. Since bedrock is very shallow adjacent to the quany, as
indicated by Iocal outcrops and the quarry escarpment, this zone may also represent shallow bedrock.

- The resuits of the EM31 iPC survey define two anomaious areas that are indicative of buried
metal objects. They are located nea@he east and south perimeters of the survey area. Both of these
anomalies correspond with portiqﬁs of two VMG anomalies previously described, and probably

represent the same isolated source. There are no additional IPC anomalies shown on this map,
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including IPC anomalies that correspond with the remaining VMG anomalies. Therefore, we believe
that the metal debris, as defined by the VMG method, may be buned deeper than the detection
capabilities of the EM31. Since the VMG is more sensitive to small metal objects, the buried metal at
this site may be too small to be detected by the EM31 IPC method.

The results of the EME1 survey indicate several localized EM61 anomalies scattered throughout
the site. They are generally concentrated to the northwest and east portions of the survey area. The
intensities of the EM61 anomalies, as shown on Plate 20, vary considerably through the site and

probably represents near surface metal and/or metal that is buried at greater depths. Some of the
EM61 anomalies comrespond with the previously mentioned VMG anomalies and probably represent
the same source. As mentioned above, the EM61 is sensitive to small, near surface ferrous and
nonferrous metal objects, including small scrap and UXO. However, it can not be determined if these

anomalies represent buried UXO.

5.3.2 Proposed Trench Surveys _

The results of tﬁe proposed trench surveys are shown on Plate 23. As described above, the
EMLL method was systematically used over 5 proposed trench locations. During the course of this
investigation, we detected one linear feature that may represent an undifferentiated utility alignmént.
The surface trace of this possible utility was marked with spray paint on the ground surface.
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Appendix A
GEOPHYSICAL METHODS

Vertical Magnetic Gradiometer (VMG) '
A magnetic gradiometer measures the vertical gradient of the earth’s magnetic field. It

consists of two total field magnetic sensors separated vertically by one-half meter. The magnetic
field strength is measured simuitaneously at both of these sensors. The difference in magnetic

intensity between these measurements is proponionaﬁtrthtr\iérﬁmhgradienroﬁhﬂanh‘s
magnetic field. Because the vertical gradient is constant with respect to time, the effect of diurnal
variations is eliminated. Therefore, a gradiometer provides higher sensitivity and better resolution
of near surface sourceé than total field magnetometers. Areas with significant amounts of buried
metal typically produce anomalously steep magnetic gradients. Since it is sensitive to ferrous

We used a Geometrics G-856 Cesium magnetometer to obtain the vertical magnetic
gradient data. The instrument features a built-in memory that stores the vertical magnetic gradient
and survey grid information. The information can be down loaded to a computer for further

Electromagnetic (EM31)

The electromagnetic method is used to measure variations in subsurface electrical
conductivity. The electromagnetié system utilizes two coils separated by a specified distance.
One of these coils transmits a time-varying electromagnetic signal (primary magnetic field) which

IR PRy, PPt ) PNy
L

- . o~ ~
HIUULEeD Luiien

detected by the receiver coil. The secondary signal is compiex and has both quadrature and

in tum creates a secondary magnetic field which is
in-phase components. The amplitude of the quadrature componentis proportional to the electrical
conductivity of the subsurface materials. The in-phase component is proportional to conductivity,
but is also affected by electrical properties associated with metal objects. The instrument displays
represents the conductivity of the golume of material sampled, rather than individual layers, it is
an apparent value and is referred to as terrain conductivity (TC). The instrument displays the in-
phase component (IPC) value in units of parts per thousand (ppt).
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| We performed the electromagnetic survey using a Geonics EM31-DL ground conductivity
meter connected to an Omnidata data recorder. The EM31 has a fixed coil separation of 12 feet.
This results in a total depth of investigation of approximately 7 to 10 feet, depending upon local
site conditions. The data recorder automatically stores TC and IPC values as well as station
locations and annotations regarding cultural features.

. Electromagnetic Induction (EM-61)

The EM-61 is a high sensitivity, high resolution time-domain metal detector. It is used to

detect both ferrous and non-ferrous metallic objects. The unit consists of a transmitter and
" receiver coil, which are mounted on a coil assembly. The coil assembly can be mounted on a

" trailer or worn as a harness.

The system operates by transmitting a pulsed primary. magnetic field at pfedetermined
intervals. This primary field induces eddy currents into nearby below-ground metaliic objects. The

decay of these eddy currents is measured by the receiver coil at a relatively long time after
termination of the primary pulse. This decay creates a response that is practically independent
of the electrical conductivity of the ground. The response from'these secondary ﬂeids, measured
in millivolts (mV), are recorded and displayed by an integrated data logger as two channels of

information.

Our instrumentation for this investigation consisted of a Geonics EM-61 HH Time-Domain

metal detector connected to an Omnidata data recorder. The data recorder automatically stores
EM61 values as well as station locations and annotations 'regarding cultural features. This
information can be transferred to a lap-top computer for further processing and interpretation.’
Electromagnetic Line Location (EMLL) ,
Electromagnetic line location techniques are used to locate the magnetic field resulting
from an electric current flowing on a line. These magnetic fields can arise from currents already
on the line (passive) or currents applied to a line with a transmitter (active). The most common
passive signals are generated by live electric lines and re-radiated radio signals. Active signals
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. Utilities detectable with standard line location techniques include any
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continuously connected metal pipes, cables/wires or utilities with tfacer wires. Unless carrying a
passive current these utilities 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. Utilities that are not detectable using standard electromagnetic line location
techniques include those made of non-electrically conductive materials such as PVC, fiberglass,
vitrified clay, and pipes with insulated connections.

Buried objects can also be detected, without direct contact, by using the induction mode.

This is used to detect buried near surface metal objects such as'rebar, manhole covers, UST's,
and various metallic debris. The induction mode is used by holding the transmitter-receiver unit
above the ground and continuously scanning the surface. The unit utilizes two orthogonal cdils
that are separated by a specified distance. One of the coils transmits an electromagnetic signal
(primary magnetic field) which in turn 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 whevn the unit
is directly over the metal object. | , V

Our instrumentation for this investigation consisted of a Radio Detection RD-400 and a

Fisher TW-6 inductive pipe and cable locator.
Ground Penetrating Radar (GPR)

Ground penetrating radar is a method that provides a continuous, high resolution
cross-section depicting variationstin the electrical properties of the shallow subsurface. The
method is particularly sensitive to variations in electrical conductivity and electrical permittivity (the

a material to hold a charge when ai

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
t6 electromagnetic enefgy, the signal spreads downward into the subsurface. However, when the
signal encounters a variation in electrical permittivity, a portion of the electromagnetic energy is
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energy is reflected. The reflectedjsignals are received by the same transducer and are printed
in cross-section form on a graphical recorder. Changes in subsurface reflection character on the
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GPR records can provide information regarding the location of buried debris, underground utilities,

and variations in the shallow stratigraphy.

For this investigation, we used a Geophysical Survey Systems, Inc. SIR-2000 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.

L

' VMG, EM31, and EM61 Techniques

There are inherent limitations associated with VMG, EM31, and EM61 techniques that may

not allow for the detection of all subsurface features of interest. ‘These limitations are related to

ground features. In general, as the distance between a subsurface object and the respective
geophysical instrument increases, the intensity of the associatedvfield decreases, thereby making
detection more difficuit. In addition, above and below ground objects, such as chain link fences,
buildings, debris, railroad spurs, utilities, above ground electric lines, etc., typically produce
—m%eﬁefenee#mma%maskeﬁectsmweam%buﬁedieammggts).

Apart from'the physical limitations of the instruments and the unwanted effects from
secondary objects, the ability to detect subsurface features is also dependent upon the density
of data acquisition points. If the distance between data acquisition points is significantly larger
than the size of the subsurface feature, then this object may not be detectable.

The detection of underground utilities is dependent upon the cdmposition and construction
of the line of interest, as well as depth. Standard line locating techniques (EMLL) and grbund
penetrating radar (GPR) are typically used in conjunction with each other to detect various utilities.
Utilities detectable with standard line lccation techniques include any continuously connected
metal pipes, cables/wires or utilities with tracer wires. - Unless carryving a passive current these
utilities must be exposed at the surface or in accessible utility vaults. These generally ihclude
water, electric, natural gas, telephone, and other conduits related to facility operations. Utilities

A-4




thatmay not be detectable using standard electromagnetic line location techniques include certain

abandoned utilities, utilities not exposed at the ground surface, or those made of non-electrically
conductive materials such as PVC, fibergiass, vitrified clay, a nd metal pipes with insulating joints.
Pipes generally deeper than about five to seven feet may not be de
GPR Techniques ’

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, mgtyproﬁbaddmmmmﬁmmedwvﬁhﬂﬂeﬂrgeﬁnd%he%ﬂﬁaee

conditions over the target. Typically, the GPR depth of detection will be reduced as the clay
content in the subsurface increases. Therefore, it is possible that targets, such as below ground
utilities, buried greater than 2 to about 4 feet, may not be detectable by the GPR technique.
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| jl | | 'I'CH LOG
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wie~ LFI , L coy TR oo "
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|63 T % g2
ECAVATION comsmc‘ron " DRILLING
, - START | FINISH 1
EXCAVATOR TYPE (CIRCLE ONE)OTHER OTHER TIME TIME ‘
HAND SHOVEL \odo 1130 :
SOIL SAMPLING METHOD {CTRCLE ONE) OTHER - DATE DATE R
SPLITSPOON  GRAB : NONE P ,\3I 6 P ’\3 A"i ‘ N ‘
MONITORING INSTRUMENT (GIRGLE: ONE) OTHER SURFAGE CONDITIONS (CIRCLE ONE} " OTHER A
FID Ty RAD  NONE PHAL CONCRETE  DIRT /DRY ) WET L,
1G4 EW) N FINE GRAINED AND ORGANIC SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, SIZE DISTRIBUTION, PLASTICITY,
% ‘ - W E DRY STRENGTH, DILATANCY, TOUGHNESS, MOISTURE, ODOR, STRUCTURE, CONSISTENCY,
5 RELATIVE PERMEABILITY, LOCAL GEOLOGIC NAME, CONTACT DESCRIPTION
SCALE: 2 ' COARSE GRAINED SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, GRADATION (gis/), SIZE DISTRIBUTION,

PLASTICITY, SHAPE, ANGULARITY, MOISTURE, ODOR, STRUCTURE, CEMENTATION, RELATIVE PERMEABILITY,
LOCAL GEOLOGIC NAME, MINERALOGY, CONTACT DESCRIPTION

SAMPLE TYPE: INTERVAL: DESCRIPTION
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BROWN anD CALDWELL ) TRENCH LOG
N TRENCH NUMBER - JLOCATION OF TRENCH
UsAciZ ' : ‘
Py L re L L%‘ml ! ) ' (g&\
evnu‘~ U.5‘4CF T ot .
P SHEET | il .,, 3a3
%@‘k DRILLING » : o
VAT START _ | FINISH
[EXCAVATOR TYPE (CIRCLE ONE}OTHER TIME TIME
afCKyY HAND SHOVEL \ pIb) 33 b
SOIL SAMPLING METHOD (CIRCUE ONE) DATE DATE A v '
GRAB - 12 )!3'0‘1 213 ’oi N
ONITORING INSTRUMENT (CIRCLE ONE) URFACE CONDITIONS (CIRGLE ONE) oTHER ‘\\ -
FID @ CONCRETE  DIRT ,Uﬁb WET

FINE GRAINED AND ORGANIC SOIL. DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, SIZE DISTRIBUTION, PLASTICITY,
DRY STRENGTH, DILATANCY, TOUGHNES'S, MOISTURE, ODOR, STRUCTURE, CONSISTENCY,
RELATIVE PERMEABILITY, LOCAL GEOLOGIC NAME, CONTACT DESCRIPTION

COARSE GRAINED SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, GRADATION (g/s/1), SIZE OISTRIBUTION,

PLASTICITY, SHAPE, ANGULARITY, MOISTURE, ODOR, STRUCTURE, CEMENTATION, RELATIVE PERMEABILITY,
LOCAL GEOLOGIC NAME, MINERALOGY, CONTAGT DESCRIPTION

SAMPLE TYPE: INTERVAL: DESCRIPTION
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BROWN A‘,ALDWELL » l. » T%CH LOG
[CLIENT : TRENCH NUMB mmﬂ

g Cd
LS ACE, : 4 : % * X
TOCATION .
.y ‘ o6 VT \Kee”
snicio | F| LooiTRee3
PROJECT NAME A , »
. Ay p—y o
Genicia VIACE .
SHEET [ © /
DRILLING X |
¢
START s | T D8
EXCAVATOR TYPE (CIRCLE ONEJQTIHER OTHER TIME TIME
SHOVEL ) See G155
SAMPLING METHOD {CIRCLE ONE) OTHER DATE TE IR 4 ! §
NONE } ' 2 /j}/o ) gﬁb A ﬁ
GNITORING INSTRUMENT (CIRCLE ONE) _ OTHER SURFAGE CONDITIONS (CIRCLE ONE] OTHER '
i 2y RAD  NONE | CONCRETE _OIRT _ ERY> WET .
N IFINE GRAINEI? AND ORGANIC SOIt. DESCRIFTION: GROUP NAME, MUNSELL COLOR, COLOR, SIZE DISTRIBUTION, PLASTICITY,
w E DRY STRENGTH, DILATANCY, TOUGHNESS, MOISTURE, ODOR, STRUCTURE, CONSISTENCY,
S RELATIVE PERMEABIIJTY. LOCAL GEOLOGIC NAME, CONTACT DESCRIPTION
SCALE: |' LCOARSE GRAINED SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, GRADATION (g/af), SIZE DISTRIBUTION,

PLASTICITY, SHAPE, ANGULARITY, MOISTURE, ODOR, STRUCTURE, CEMENTATION, RELATIVE PERMEABILITY,

LOGAL GEOLOGIC NAME, MINERALOGY, CONTACY DESCRIPTION
SAMPLE TYPE: INFTERVAL: DESCRIPTION

(02" Asolnatlr SueYeca

Al
5
%%

| i\ e ekl ¥ (47 J'/ Al o A T ﬂ-\c\k,ﬁoi
S‘E;‘; TS : -+ Cr:;w.-ﬁ— ;"—(!2' !Egiz o = (_j(a-r/q el
“1 - 4 6M A= ﬁ l‘w
M 7 ‘:‘2_—‘ - ' E o= ! E /. ‘-\-nxc
Imbereans o4 |~ 5 _—g ‘ ’ M)
—

Lo Las [q; l‘m . Q_Mﬁ__-—’ﬁm—-———
ot 12241 (

Y 'M\A./Mal:w@«ai-,é/bé&__
Z o Mgl = nodive (Cl'-{-‘ “- 553— =
Lolrerd c E AN o Qh l PRV

exve x S N(ug_—_gmg., /I/- 5

‘-Aha [AX 1] & QMMMM
5 _——CL%Lf
[ :D:E e g !{, led W He acavebd Soil

Q

Vi Ooom
()‘_t--ifi—‘-'-'-"lE

. ‘ . . o a -
+ L
: \ﬂ)%g_awm_
P:\SpeciaNDACWOS5-97-D-D035A_EWield Activitles\TRENCHLOGFORM.xis . :




BROWN AnND CALDWELL

TRENCH LOG
TRENCH NUMBER . JLOCATION OF TRENCH
’ k")

>
b 1

{

LOC\TD,OOS'

3 ;

SHEET ‘ “OF /
ECAVATION CONTRACTOR DRILLING 1
1. < P

/Viglson START _FINISH

EXCAVATOR TYPEE (CIRGLE ONEYOTHER OTHER TME TIME
HAND SHOVEL \a% { dio

[SOIL SAMPLING METHOD (CIRCLE, ONE) OTHER DATE DATE
SPLITSPOON  GRAB NONE Q) l&fo 3’ V4o T

MONITORING INSTRUMENT (CIRCLE ONE) OTHER

FID _/&‘R RAD  NONE
e R

Eﬁﬁ'ﬁ;\ce CONDITIONS (CIRCLE ONE) OTHER
e

CONCRETE DIRT (DRY  WET

IFINE GRAINED AND ORGANIC SOIL DESCRIPTION; GROUP NAME, MUNSELL COLOR, COLOR, SIZE DISTRIBUTION, PLASTICITY,

- W E

DRY STRENGTH, DILATANCY, TOUGHNESS, MOISTURE, QDOR, STRUCTURE, CONSISTENCY,

é RELATIVE PERMEABILITY, LOCAL GEOLOGIC NAME, CONTACT DESCRIPTION
SCALE: \' ICOARSE GRAINED SOIL DESCRIPTION: GRQUP NAME, MUNSELL COLOR, COLOR, GRADATION (g/s/), SIZE DISTRIBUTION,
PLASTICITY, SHAPE, ANGULARITY, MOISTIURE, ODOR, STRUCTURE, CEMENTATION, RELATIVE PERMEABILITY,
LOCAL GEOLOGIC NAME, MINERALOGY, CONTACT DESCRIPTION
Bsla S;, |SAMPLE TYPE: INTERVAL: DESCRIPTION
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j‘ .TREN NOMBER JLOCATION O TRENTH WH ‘LOG

K e S \T w‘ . ot 4
Beni Cla Looe i 25
r.
L
Vet OSACE —\& —K
e o / ) e
ECAVATION CONTRACTOR ,*g . DRILLING v
- i START | FINISH
CIRCLE ONE)oTHER OTHER . TIME TIME 'T
HAND SHOVEL )| g 4 5 ‘ | it
EVHOD (C!RCLE ONE) OTHER TE DATE
o ow _ o] 2l
ORING INSTRUMENT (CIRCLE ONE) OTHER SURIFACE CONDITIONS (CIRGLE ONE) 7 OTHER - . T
\ .t " ——n
. FID ﬁf_& . RAD' NONE Asﬁp CONCRETE _DIRT _“TRY> WET
FEMATIC (MAE VIEV
: FINE GRAINED AND ORGANIC SOIL DESCRIFTION: GROUP NAME, MUNSELL COLOR, CCRLOR, SIZE DISTRIBUTION, PLASTICITY,
* . - | Y DRY STRENGTH, DILATANGY, TOUGHNESS, MOISTURE, ODOR, STRUCTURE, CONSISTENCY,
) ) " RELATIVE PERMEABILITY, LOCAL GEOLOGIC NAME, CONTACT DESCRIPTION
scaLe: | V fCOARSE GRAINED SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, GRADATION {g/s#), SIZE DISTRIBUTION,
PLASTICITY, SHAPE, ANGULARITY, MOISTURE, ODOR, STRUCTURE, CEMENTATION, RELATIVE PERMEABILITY,
LOCAL GEOLOGIC NAME, MINERALOGY, CONTACT DESCRIPTION
" |SAMPLE TYPE: INTERVAL: DESCRIPTION
. At N
o, j: Coed U M, wr *1& .
Al M &
A (TH PN ' 2;;( . \b soooh brass _
R 67°-3 L) 0 i "N o verial sk Seehy ST(F
\ — "‘"/ ﬁﬁﬂ!!ﬂ& ‘25' < The Seeet— S5 14 Lt
i ot ve-CH/pH YN G Jo5 ﬂD’_Pﬂé_m:_'_‘.&" Ceipnes, Caa
Veeods : pcen,  Oustiae Y Cowdacd bl V.l oned
ANT R , ' ol (Sm) , , .
R 7 e eip > (<) —
; RASL Y - p
Cvltvedf Towm S 0% Yeveen Vo S

=2
-~ A}
o
3
B
L S

. N
~
[
4

P:\SpeclahDACWO5-97-D-0035A_E\Fisld Activities\TRENCHLOGFORM xis




BROWN AND CALDWELL | . TRENCH LOG

TRENCH NUMBER. “jmmm
M (93 I
L oo Teo? o 45
¥ ‘
AL
SREET | oF l
A )
DRILLING %
{ Son START ~ FINISH
EXCAVATOR TYPE (CIRCLE ONE)QTHER OTHER TME TIME
CRH HAND SHOVEL 1435~ \53¢

3 PUING METHOD (CIRCLE ONE) OTHER DATE DATE t

SPLIT SPOON  GRAB NONE 0.)/}1](;; 2 ) Mq’ot

MONITORING INS TRUMENT (CIRCLE ONE) _ OTHER SURFACE CONDITIONS (CIRCLE ONE) ' OTHER T

FiD ,@ RAD  NONE P CONCRETE  DIRT  ARY>  WET
TIC AP iEW) -1 N |Fine GRAINED AND ORGANIC SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, SIZE DISTRIBUTION, PLASTICITY,
w E DRY STRENGTH, DILATANCY, TOUGHNESS, MOISTURE, ODOR, STRUCTURE, CONSISTENCY,
§ RELATIVE PERMEABILITY, LOCAL GEOLOGIC NAME, CONTACT DESCRIPTION
SCALE: \ ¢ COARSE GRAINED SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, GRADATION (g/s/f), SIZE DISTRIBUTION,
PLASTICITY, SHAPE, ANGULARITY, MOISTURE, ODOR, STRUCTURE, CEMENTATION, RELATIVE PERMEABILITY,
LOCAL GEOLOGIC NAME, MINERALOGY, CON'i'ACT DESCRIPTION
) .. [SAMPLE TYPE: INTERVAL: DESCRIPTION
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BROWN CALDWELL

WH LOG
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» e .
— USack “
L N ¥ ¥ (’{
i i C L L
PROJECT NAME h 3 )
ql
Bewiie UsacE
OB N [ 1€ — "-Lt
u&%‘ \ ISHEET / OF —-Q-—»I
ECAVATION CONTRAGTOR DRILLING ‘ :
Vig) o START FINIGH ) ]
EXCAVATOR TYPE (GIRGLE ONEYOTHER OTHER TIME TIME
HAND SHOVEL ‘ Ogsoe 09% .
SUIL SAMPLING METHOD (CIRCLE ONE) OTHER DATE ATE ¥
PLITSPOON  GRAB NONE 12 Jidlo] | 214 Jor
ONITORING INSTRUMENT (CIRCLEONE) . OTHER [SURFACE CONDITIONS (CIRCLE ONE} ! OTHER
FID _@ RAD  NONE f T CONCRETE  DIRT DRY WET.
i VIEW) N FINE GRAINED AND ORGANIC SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, SIZE DISTRIBUTION, PLASTICITY,
w E DRY STRENGTH, DILATANCY, TOUGHNESS, MOISTURE, ODOR, STRUCTURE, CONSISTENCY,
5 RELATWE PERMEABILITY, LOCAL GEOLOGIC NAME, CONTACT DESCRIPTION
SCALE: ] ! JCOARSE GRAINED SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, GRADATION {g/si), SIZE DISTRIBUTION,
PLASTICITY, SHAPE, ANGULARITY, MOISTURE, ODOR, $TRUCTURE, CEMENTATION, RELATIVE PERMEABILITY,
LOCAL GEOLOGIC NAME, MINERALOGY, CONTACT DESCRIPTION
Al 01y JSAMPLE TYPE: INTERVAL: DESCRIPTION
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BROWN AND CALDWELL

‘ : TRENCH LOG
TRENCH NUMBER JLOCATION OF TRENCH ; 5 ‘
VSACE ¥
. LooiTect
v \ .
Cra USACE .
iSHEET D OF -.z
ECAVATION CONTRAGTOR DRILNG
S START FINISH

EXCAVATOR TYPE (CIRCLE ONE))THER OTHER TIME ’ TIME

HAND . SHOVEL Hn3s [N
SOIL SAMPLING METHOD (CIRCLE ONE) OTHER DATE DATE

GRAB NONE . 4o o} ) 14ds ¢
MONTTORING INSTRUMENT (GIRGLE ONE) OTHER [SURFACE CONDITIONS (CIRCLE ONE) OTHER

FID @. RAD  NONE : 5"@1 CONCRETE DIRT  DRY  WET
ATIC (AP VIEW) il N |FNE GRAMED AND ORGANIC SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, SIZE DISTRIBUTION, PLASTICITY,
| w + E DRY STRENGTH, DILATANCY, TOUGHNESS, MOISTURE, ODCR, STRUCTURE, CONSISTENCY
: o s RELATIVE PERMEABILITY, LOCAL GEOLOGIC NAME, CONTACT DESCRIPTION
SCALE: (COARSE GRAINED SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, GRADATION (g/s/1), SIZE DISTRIBUTION,
PLASTICITY, SHAPE, ANGULARITY, MOISTURE, ODOR, STRUCTURE, CEMENTATION, RELATIVE PERMEABILITY
LOCAL GEOLOGIC NAME, MINERALOGY, CONTACT DESCRIPTION
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>phe 1 |sampLE TYPE: INTERVAL: DESCRIPTION
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BROWN "CALDWELL | o 4t ' "\.!CH LOG
i - “TRENGH NUMBER — JLOCATION OF TRENGH

USACE
LOCATION — : \ - x
. . . e b Olo Al ™ ¢
6 Cvviin L ' T R l t -
PROJECT NAME . W
. - e . ¢
0“.(,.4. Ujﬂ'ct L_ 7\ 4.‘.; { ,:
SHEET OF } bl
> \ - i }
CAVATION CONTRAGTOR DRILLING
/l/.‘ : ‘ START FINISH %
EXCAVATOR TYPE (CIRCLE ONE)QTHER OTHER TIME TIVIE
E HAND SHOVEL o134 | 69455
L SAMPLING METHOD (CIRCLE ONE) OTHER TE DATE
PLITSPOON  GRAB NONE , Qm fei Jl Kefor ]
fNG INSTRUMENT (CIRCLE ONE) -~ OTMER [SURFACE CONDITIONS (CIRCLE ONE) OTHER
FID P RAD  NONE P CONCRETE _DIRT KD _ weT
TG MAE VIEW) =
n Vi N 'FINE GRAINED AND ORGANIC SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, (COLOR, SIZE DISTRIBUTION, PLASTICITY,
| ] wldlE DRY STRENGTH, DILATANCY, TOUGHNESS, MOISTURE, ODOR, STRUCTURE, CONSISTENCY,
S RELATIVE PERMEABILITY, LOCAL GEOLOGIC NAME, CONTACT DESCRIPTION
SCALE: ) 1 COARSE GRAINED S0IL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, GRADATION (g/a/), SIZE DISTRIBUTION,
PLASTICITY, SHAPE, ANGULARITY, MOISTURE, ODCR, STRUCTURE, CEMENTATION, RELATIVE PERMEABIUTY,
LOCAL GEOLOGIC NAME, MINERALOGY, CONTACT DESCRIPTION
,L: L [SAMPLE TYPE: INTERVAL: DESCRIPTION
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BROWN AND CALDWELL . TRENCH LOG

TRENCANUMBER - JLOCATION OF TRENeH
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BROWN AND CALDWELL BOREHOLE/MWELL LOG
[LGCATION OF BORING N | CES BORING NUMBER '
[
w*e 4 u§fk,L . . A P
: COCATION
SCALE: %@V\ ) Cl 4\ C:B Laﬁa’r—mi .
PROJECT NAME
69\&:6;}‘ 05}9(5
JOB NUMBER T [SHEET ) oF
e ) R . ;
DRILLING CONTRAGTOR " DRILLING "
coce O )\ A START FINISH
RIG TYPE (CIRCEE 2] OTER ) TIME TIME
- HeA oP MUD  AREH NONE 69 A D&
BRILLING METHOD, FLUID USED DATE DATE
fo . "
L= g auﬁer" b/-?/"’ 6/8/6\ -
: BOLE ONE) ~ OTHER WELL CONSTRUCTION
2 CC  ACETATE NONE STRRT FINISH
MONITORING INSTRUMENT (CIRCLE ONE) TOTHER TME ~  TIME
__@) FID LEL RAD NONE NG
SURF NDTTIONS (CIRGLE ONE) OTHER DATE DAEE
ASPHALT _CONCRETE /BRD DRY WET ~J
SOIL SAMPLING FINE GRAINED AND ORGANIC SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, SIZE DISTRIBUTION, PLASTICITY,
a - —_ - DRY STRENGTH, DILATANCY, TOUGHNESS, MOISTURE, ODOR, STRUCTURE, CONSISTENCY,
] S "‘é Elsg|s RELATIVE PERMEABILITY, LOCAL GEOLOGIC NAME, CONTACT DESCRIPTION
e kdl2p z |3 f Lo & : § g _ [COARSE GRAINED SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, GRADATION (g/s/), SIZE DISTRIBUTION,
z Bg E & § 5 gl E E g g @ 2 PLASTICITY, SHAPE, ANGULARITY, MOISTURE, ODOR. STRUCTURE, CEMENTATION, RELATIVE PERMEABILITY.
z REEZ|E (53| B (28 |2 % LOCAL GEOLOGIC NAME, MINERALOGY. CONTACT DESCRIPTION
59 ~n SAMPLE TYPE: INTERVAL: DESCRIPTION
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PRNALYTICAL SAMPLE ID (SEE ABOVE FOR LOCATION)
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¢ F
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BROWN AND CALDWELL BOREHOLE/WELL LOG
[FocATIoN O BORING N CUENT , BORING NUMBER
w+|=. J 2SACE o C
s ' OCATION ] N .
’ . SCALE: ' 8%.‘(,'.’.:.‘ C4 LC}O::)TCAJG'(_;D,
PROJECT NAME :
SHEET ] OF 2
TORILNG
START FINISH
TIME TIME
ARCH NONE a0 [Spe
. 1 @ ATE DATE
8" auger ﬁéic’f &8s
OTHER WELL CONSTRUCTION [~
NONE SMRT FINISH
MONITORING INSTRUMENT (CIRCLE ONE) TOTHER TIME N TIME
FID LEL RAD NONE NG
SURFAGE CONDITIONS (CIRCLE ONE) OTHER DATE bn{
ASPHALT  GesCRENE DIRT SRS WET
WELL SOIL SAMPLING INE GRAINED AND ORGANIC SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, SIZE DISTRIBUTION, PLASTICITY,
cTion| a s . DRY STRENGTH, DILATANCY, TOUGHNESS, MOISTURE, ODOR, STRUCTURE, CONSISTENCY,
} \ § - "% A § g RELATIVE PERMEABILITY, LOCAL GEOLOGIC NAME, CONTACT DESCRIPTION
2 e k2RS glss@p) 'é"g' g_, | COARSE GRAINED SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, GRADATION (g/af), SIZE DISTRIBUTION,
2 1 B § g 2 E |ES 33 PLASTICITY, SHAPE, ANGULARITY, MOISTURE, ODOR, STRUCTURE, CEMENTATION, RELATIVE PERMEABILITY|
‘3 g iREE é & gg $z|4 {28 |8 g LOCAL GEOLOGIC NAME. MINERALOGY, CONTACT DESCRIPTION
JsAMPLE TYPE: INTERVAL: DESCRIPTION
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BROWN AND CALDWELL

BOREHOLEMWELL LOG

N

FLOCATION OF BORING T 1N rCLIEN-T BORING NUMBER
| 1 i) L AN -
Lo + " . USACE
! ocxnoNB C 66TLoe !
: NTS emic i, LALFY
PROJECT NAME
! .
= LSACE F_ : ,
SHEET OF
L} . a a
é DRILLING
START FINISH
v OTHER TIME TIME
2 MUD ARCH . NONE ]Q'Bé 15 oe
€ rnmu.me METHOD, FLUID USED DATE
»» "
3 - 8" acaer (0/3101 (9/3/‘
O SOIL. SAMPLING METHOD (CIRCLE O OTHER ' WELL CONSTRUCTION
CC - -ACETATE NONE SWRT FINISH
NTORING INSTRUMENT (CIRCLE ONE) . OTHER TIME\ TIME
P FiD LEL. . RAD NONE N
[SURFACE CONDITIONS (CIRCLE ONE) OTHER DATE “DaE
ASPHALT CONCREXE DIRT JBP WET N
WELL SOIL SAMPLING |FINE GRAINED AND ORGANIC SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, SIZE DISTRIBUTION, PLASTICITY,
CONSTRUCTION| I DRY STRENGTH, DILATANCY. TOUGHNESS, MOISTURE, ODOR, STRUCTURE, CONSISTENCY,
N @ & E é ElsE 1y RELATIVE PERMEABILITY, LOCAL GEOLOGIC NAME, CONTACT DESCRIPTION
. > k-3 "
a HHT E I3 f i § g “5:"' g ?.,—-A COARSE GRAINED SOIL DESCRIPTION: GROUP NAME. MUNSELL COLOR, COLOR, GRADATION (p/a/f), S1ZE DISTRIBUTION,
;’ Ale Bl § SelE2 E E g 2 é PLASTICITY, SHAPE, ANGULARITY, MOISTURE, ODOR, STRUCTURE, CEMENTATION, RELATIVE PERMEABILITY
2 3 g 2 E E 5 4 § g =\ 4 (28|25 LOCAL GECLOGIC NAME. MINERALOGY, CONTACT DESCRIPTION

lSAMPLE TYPE: INTERVAL DESCRIPT!ON
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BROWN AND CALDWELL

BOREHOLEMELL LOG

[COCATION OF BORING

W ‘ BORING NUMBER |
1 Ve A, :
‘ LD ¥ & G5 o _
OCATL?5 : . :
Onc e L/‘} L i",,) ' ~cc 9.'71«:@3
PROJECT NAME .
Penicic DSACE |
: SHEET 1 : OF
. DRILLING
- Dt ag START FINISH
OTHER ' TIME TIME

MUD ARCH NONE '\?;35 J o=

N6 pfet | &7

SOIL SAMPLING METHOD {CIRCLE ONE) OTHER WELL CONSTRUCTION
v cC ACETATE NONE START FINISH
W RING INSTRUMENT (CIRCLE ONE) OTHER ’ TIME TiIME
FiD LEL - RAD NONE
SURFACE CONDITIONS (CIRCLE ONE) "QTHER DATE DATE
e i

P ey
5P CONCRETE DIRT @Ot WET

_—
FINE GRAINED AND ORGANIC SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, SIZE DISTRIBUTION, PLASTICITY,

SOIL SAMPLING

o | _ DRY STRENGTH, DILATANCY, TOUGHNESS, MOISTURE, ODOR, STRUCTURE, CONSISTENCY,

2 . 1=z o 'E‘ % E g5 RELATIVE PERMEABILITY, LOCAL GEOLOGIC NAME, CONTACT DESCRIPTION
2 o |E kRS o g E E oy gg g _, |cOARSE GRAINED SOM DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, GRADATION {g/s/). SIZE DISTRIBUTION,
3 z |g glz g § é%' Lzl E Eg 9 8 PLASTICITY, SHAPE, ANGULARITY, MOISTURE, ODOR, STRUCTURE, CEMENTATION, RELATIVE PERMEABILITY.
2 g g 22|z §s Dlz3Ez| 8 128 |3 g LOCAL GEOLOGIC NAME, MINERALOGY, CONTACT DESCRIPTION

5 W5 NA SAMPLE TYPE: INTERVAL: DESCRIPTION
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BROWN AND CALDWELL BOREHOLE/WELL LOG
T —————
[COCATION OF BORING " | S BORING NUMBER
o W,+E,,‘ USACE S T .
: LOCATION _
s N ';'TL...O
- OC .o
SCALE: B(Z»v\:(;oo\ C.&“ L’Ca L 3 -
.. [PROJECT NAME T
_Qenicia VSACE .
1OB NUMBER SHEET OF
e . REE) -
DRILLING CONTRACTOR ORILLING
_@q D (e START FINISH
RIG TYPE (CIRCLE ONEY OTHER” TIME - TIME
op MUD ARCH NONE /S0
DRILLING METHOD, FLUID USED DATE DATE
3-53 Qig o | 6/7/. 4
SOIL SAMPLING METHOD (CIRGLEONE) OTHER WELL CONSTRUCTION -
N CC  ACETATE NONE © START FINISH
[MONITORING INSTRUMENT (CIRCLE ONE) OTHER TIME TIME
o FID LEL  RAD _ NONE :
JSURFAGE CONDITIONS (CIRCLE ONE) — OTHER , DATE DATE
AEPUALT  CONCRETE DIRT P WET
WELL SOIL SAMPLING ) IFINE GRAINED AND ORGANIC SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, SIZE DISTRIBUTION, PLASTICITY,
CONSTRUCTION a - - DRY STRENGTH‘. DILATANCY, TOUGHNESS, MOISTURE, ODOR, STRUCTURE, CONSISTENCY,
g . o E’ é EleE|s RELATIVE PERMEABILITY, LOCAL GEOLOGIC NAME, CONTACT DESCRIPTION
2 © x L2225 Sg el E |§ '26 | g _, |coarsE GRAINED SOIL DESCRIPTION: GROUP NAME, MUNSELL COLOR, COLOR, GRADATION (g/sf), SIZE DISTRIBUTION,
= .
;‘ 4 d % .% E i g § o E g E E é g 8 PLASTICITY, SHAPE, ANGULARITY, MOISTURE, ODOR, STRUCTURE, CEMENTATION, RELATIVE PERMEABILITY,
Z g % z 2l é g |2 g $ 2 g |2¥ |3 §, . LOGAL GEOLOGIC NAME, MINERALOGY, CONTACT DESCRIFTION
. . I
K o lsampLe TvpE: nTERVAL: DESCRIFTION
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Soil Generated from Fillsite 1 and Fillsite 2
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TPS Teéh'hologies Soil Recycling

N Non-Hazardous Soils
Date of Shipment: Responsible for Payment: Transporter Truck #: Facility #: _Glve
J-sé-01 | 1wm, 1nc. /Y 2 A04 | 008

Generator’s Name and Billing Address:

U.S. Army Corps of Engineers

41325 J Street

Sacramento, CA 95814

6183 B ~ 7986

WenHaz RV

Person to Contact:
Bruce Handel

~ fany way.

.using. chloripated.sqlyents.,

FAX#: Customer Account Number with TPS:
C Jtant’s N, { Biliing Address: Consultants Phone #: )
Brown & Caldwell {916) 444-0123
2701 Prospect Park Dr., Ste. 100 Person to Contact: .
Rancho Cordova, CA 95670 Bradé 2iegler
FAX#; . | Customer Account Number with TPS:
Generation Site (Transport from): (name & address) Site Phone #: BTEX
Benicia Arsenal Env. Restoration | | Levels
- L0 et . .. [ "Person to.Contact TPH
':7 ‘E . Benicia '.—. CA L i S PR BN e Brad Z-iegle: - ) Levels e _
g = FAXF. AVG.
g 3  Lom —~ Levels
H C
1 S Designated Facility (Transport to): (name & address) Facility Phone #: - +, | Facility Permit Numbers
S| 52y soil Remegiation Services (510) 235-8779% ©
E 20 Recycling “Lane -- ™ Person to Contact:
& | Richmond, CA 94801 David Crilley
a - FAX#:
g.
é Tr;a)n;podﬂer Name and Mailing Address: - T;'ns;o:t?ﬁore ;‘/ 22 Tm\spoﬂer's USEPA ID No.:
365 w- d,‘ Koy A)a-;dﬁ; ;tson to C ta'c‘t/ - Transporter’s DOT No.:
Froier A ~fR FAX#H: Customer Account Number with TPS:
Description of Soll__ | Moisture Content | Contaminated by: [Approx. Qty:|  Description of Delivery | Gross Weight | Tare Welght | Net Weight
; 0-10% Q Gas Q A v oY
Sand D Organic O h : 0 ) 00 0
oo oma | BTG | 38 M7 P~ 44,
0-10% Q Gas Q . ) ' )
E o © o loca Q| TS yesStigation Der: V'[.é vwsg f cﬂco -
List any exception o Jtems listed above: —SourceU3Ty 5

see_attached analysis (on file). _ 3 o= __.

(4
ST 1 TN Fa ™
L€~

Sheet compieted and certified by mefus for

seration Site shown above and nothing has been added or done to such sail that would alter it in

Generator’s and/or consultant’s certification: 1/We certify that the soil referenced herein is taken entirely from those soils described in the Soil Data .

R TE Tevir Smemtn VU mUTh S SR et

Q

igt or ame: Generator bl -l.llll
"R Rnar+in Fahn na ¥ VSACE.

lo‘(e;r

03]1%

Transporter

condition as when received. 1/We further

Transporter’s certification: 1/We acknowledge receipt of the soil described above and certify that such soil is being delivered in exactly the same
certify that this soil is being directly transported from the Generation Site to the Designated Facility
without off-loading, adding to, subtracting from or in any uway delaying delivery to such site. .

Recycling Facility

t & Type Name: i and date: - Maonth | Da Year
,\Aufﬁhaaza o 25:¢L4 ,ﬁ;qb@,7//2;24§529/’ FZS!/é5k57

Recycling Facility certifies the receipt of the soil covered by this manifest except as noted M } .

Print or Type Name:
I 7)
{/

o Co/ley

et

TPS INVOICING COPY




lor and/or Consultant

o N e

TPS Technologies Soil Recycling

Non-Hazardous Soils

ARG

1325 J Street
Sacramento, CA 95814

.
-
-
. a7

Date of Shipment: . Resp,n.sle for Payment: Transporter Truck #: Facility #: Gie!! by TPS: ¢ Lload# '
B-il-o ] IWM, Inc. 2 e 204 | 00835 P4
Generator’s Name and Billing Address: Generator’s Phone #: Generator’s US EPA 1D No.

U.S. ArmyCorps of Engineers (916) 557-7986 Non-haz, N/A

Person to Contact:
Bruce Handel

FAX#:

Customer Account Number with TPS:

Consultant's Name and Billing Address:

Brown & Caldwell

2701 Prospect Park Dr. Ste, 100
Rancho Cordova, CA 95670-6025

~ Gl L owma
Lonsuitant s rroone #:

(916) 444-0123

Person to Contact:

Brad Ziegler

] 'Qf-;'::"‘-?-"-'-_-. v

FAX#:

(916) 635-8805

Customer Account Number with TPS:

Generation Site (Transport from):(name & address) Site Phone #: BTEX
Benicla Arsenal Env,. Restoration Levels
940 Tyler Street hﬂm§£ET¢ 1 TPH
Benicia, CA Bra egler Levels

FAX#: AVG.

Levels "\

Designated Facility (Transport to}: (iame & address) Facility Phone #,_ _ " | Facility Permit Nupmbers
Bay Soil Remediation Services (??b 235-8778 : :
20 Recycling Lane Person to Contact: N R
Richmond, CA 94801 pavid W. Crilley

FAX#:

(510) 231-4154

' (fj ) Transporter’s Phone #: Transporter’s US EFA ID No.:

Twporter Name and Mailing Address:
a

3%54W'£jﬁuUAAV£U

oo- §ov-747 <

Person to Contact: Transporter’s DOT No.:
2 ’bey Bowlel A
3‘/ W' a0/ &2H. 745/ = FAX#: Customer Account Number with TPS:
Q%mbMMMSdLA_MHﬂmemmumfJMmeuu¢WLAmmMJMnAgnammmmnﬂnMMlghﬁmuMM¢¢JﬂﬂmmL,Hmwwm:

. 0-10% 0O Gas D 0 L ()]
Sand Q- Organic D 10-20% Q Diesel Q OO D ot 0©
Clay Q Other Q 20% - over Q Other O ﬂd‘, /5 \ LL_ Vo

i 0-10% G Gas 0O y
Sand O Organic O " . .
Cay O  Oter Q e O Diesel O _L—3 Trvpstigation Derived| wwoasd v ,__,;;

List any exception po items li e:mm
UL CROB NI SONENTD | SEE ATTROAED LAt ANMMSL (on FUE)

Generator's andfor consultant’s certification: 1/We certify that the soil referenced herein is taken entirely from those soils described in the Soil Data
Sheet completed and certified by me/us for the Generation Site shown above and nothing has been added or done to such soil that wowid aiter it in

any way. o :
int or amne: General a Sigpatureemd date: Month . Da: Year NN
.'MW?P%A f“‘lm'ﬂﬁmff S%Afgz:‘mf"ﬂ* & M =2 Iﬁhzb’

/P

Uao\

TIPS INVOICING COPY

& | Transporter’s certification: 1/We acknowledge receipt of the soil described above and certify that such soil is being delivered in exactly the same
£ | condition as when received. I/We further certify that this soil is being directly transported from the Generation Site to the Designated Facility
§ without off-loading, adding to, subtracting from or in any way delaying delivery to such site. .
£ /ﬁi;: Type Name: . s and date: Month | Day Yeal
b E Jf s A T p e 4 ' .
R ymmm g T Besc AZen, e’ G | lo2 |/ <les
‘I
H S :
| § ‘ o _ :
g Recycling Facility certifies the receipt of the soil covered by this manifest except as noted ayﬁf: i
B S [Fontor Type Name: Signature and O(tr: / / /
'fé N\ \ ;//' :
. <

g A
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TPS Technologles Soil Recycling

Non-Hazardous Soils

Date of Shipment: Responsible for Payment: Transporter Truck #: Facility #:
‘ TWy, Inc. 111/113 RO4
Generator's Name and Billing Address: - Generator’s Phone # Generator's US EPA 1D No.
5 !

U.S. Army Corps of Incineers (916) 557-7986 Yon-haz, H/A

2 Street Person to Contact:
13‘5 J Sb T ne rruce Handel
Sacramento, C2 tE14 :

FAX#: e Customer Account Number with TPS:

Consultant's Name and Billing Address: Ccz‘nsultanl's Phone #:
Brown & caldwell (G16) 444-0123
2701 Prcspect “ark Dr., Ste. 10C Person to Contact:
nancho Cnrdova, CA  28470-£020 2ra¢ Ziealer

FAX#:
(91F) 535-E605

Customer Account Number with TPS:

. ., :FB

Generation Site (Transport from): (name & address) ‘Site Phone #: BTEX
Renicia Arsenal Env, gesteration | Levels
¢/ ¥ o 2 ks erson to Confact TPH
,40”1¥l_:_utr99~ - o . . .. |RTEE aleglﬂr . Levels ¢ .
renicia, CA ;
FAX#: AVG,
e ir Levels

ignated Facility (Transport to): (nemte & address)
ay- Soil Remecgiation xerv1"n=

FEYpTrs s 778

Facility Permit Numbers

20 RE‘CYCJ.i"ICj 'mﬁ'--b.' - - Person to Contact:
rRichmoné,; <& 4807 caid w, Crilleyv
AXH
{51C) 2314754

. Transporter’s Phone #:

Transporter’s US EPA ID No.:

e o T :
wyme_m;éﬁ S(W%—%{‘é-—mcﬁw W WMHMW} ANPELt D ki v

Transporter Name and Mailing Address: e
. - Taga) 942-fQE%S CADORIREREZT
IWM, Inc.
@es Avenus Person to Contact: Transporter's DOT No.:
9§G § o mne Jay De Leon
Milpitzs, C& 95033-8203 :
FAX#: Customer Account Number with TPS:
{408) 242-1499
M—— = .
Description of Soll Moisture Content |-Contaminated by: |Approx. Qty:|  Description of Delivery
N 0-10% Q Gas O —_— \
Sand Q@ Organic g 10-20% Q Diesel O 7 u
Cay Q  Other 20% - over O Other O a\!
. 0-10% Q Gas Q (LU
Smd O Organic Q 10-20% Q. Diesel O fﬁ
Cay O  Other Q 20% - Other Q -
7 vaem—— v 7. 1 4 (VP 1 nmzuqr44@c&

ertification: [/We certify that the soil referenced herein is taken entirely from those soils described in the Soil Data i
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Legend for Analytical Result Tables




APPENDIX F
LEGEND FOR ANALYTICAL RESULT TABLES

Abbreviation Explanation

MG/KG Milligrams per Kilogram
MG/L Milligrams per Liter
UG/L Micrograms/Liter

Data Qualification Flags

Flag Qualification

] The analyte was positively identified. The value is an estimated
quantity.

J+ The analyte was positively identified with high bias; 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.

NJ The analyte identification is presumptive. Reported value is an
estimated concentration.

R The material was analyzed for and was reported as detected 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 material was analyzed for, but not detected above the stated MDL.

(blank) Ungqualified result.

Data Qualification
Reason Codes

Code Explanation
1 Holding time exceeded.
2 Result was less than 5 times (ten times for common lab contaminants) the

concentration found in the associated method blank. Result flagged as not
detected (U]} and detection limit raised to the concentration reported for the

sample.
2 Qi spmanta san~srnms mastatda AL ancamtnimon mitbneia ALY (f il hinn ~u 2T Ea
-~ ouu.usau: ICLUyY ly UUioIvuC vl abbct.naubc L ia KJJ.J. 1L l.u.s 4 idd> UL Jl, LUl
low bias)
4 MS/MSD recovery outside of acceptance criteria. (4H if high bias or 4L for
low bias)
Forsgren Associates/Brown and Caldwell November 2004
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Data Qualification
Reason Codes
Code Explanation

5 MS/MSD precision outside acceptance criteria.

6 LCS recovery outside of acceptance. (6H if high bias or 6L for low bias)

7 Result was less than 5 times (10 times for common lab contaminants) the
concentration found in an associated equipment or trip blank. Result flagged
as not detected (UJ) and detection limit raised to the concentration reported
for the sample.

Field duplicate precision outside of control limit.

PaYolh dVaYal =N

LCS.LCSD precision outside limits.

Lab Duplicate precision outside of limits.

MSA Correlation Coefficient <0.995, or MSA not done.

High bias.

Interferences present during analysis.

Low bias.

First column vs. confirmation column (or detector) precision is outside of
control limit.

= | O e e

Initial calibration did not meet QC requirements.

Initial calibration verification or continuing calibration verification problems.
Trace level concentration above the method detection limit (MDL) but
below the practical quantitation limit (PQL).

Second-source standard calibration vetification did not meet QC
requirements. .

Internal Standard Recovery problem.

=g

X<

A
™

|

Initial and continuing calibration blank problem.

Forsgren Associates/Brown and Caldwell ' November 2004
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