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I. PREFACE

It has long been known that solid waste disposal sites designed
to receive only domestic or commercial waste also receive some
hazardous waste. It is nearly impossible to prevent some
hazardous wastes from entering these sites. For many years, most
regulatory agency staff felt that only small quantities of
hazardous wastes were received by ordinary solid waste disposal
sites. Further, it was largely perceived that this hazardous
waste would be diluted or adsorbed by the rubbish to the point
where significant quantities, if any, would not reach ground
water.

In recent years, however, we have seen scattered indications that
hazardous wastes in ordinary disposal sites might be more of a
problem than we had anticipated. Solvents and pesticides have

been found in ground water under disposal sites and in landfill
gases emanating from the soil.

Based on these findings, legislation has been passed which
requires all solid waste operators to demonstrate whether these
indications of hazardous waste leakage are representative of a
serious, widespread problem or are rare exceptions.



TECHNICALGUIDANCEMANUAL
SWAT PROPOSALSAND REPORTS

II. INTRODUCTION

A. BACKGROUND

In 1984, Section 13273 was added to the Water Code.I This
Section required the State Water Resources Control Board
(State Board) to rank all solid waste disposal sites
throughout the State on the basis of the potential threat
they may pose to water quality. Further, this Section
mandates that these sites be tested to determine whether
there is hazardous waste leakage from the site.

The State Board approved a ranked list of approximately 2,100
active and inactive solid waste disposal sites in December,
1985. Revised rankings were adopted by the State Board in
October and December, 1986 and December, 1987. The most
recently approved list contains over 2,200 sites, consisting
of 14 ranks of 150 sites each, and a 15th partially filled
rank.

Water Code Section 13273 requires the operators {and/or
" owners) of solid waste disposal sites to submit a Solid Waste

Water @uality Assessment Test {SWAT) report to the
appropriate California Regional Water Quality Control Board
(Regional Board).z The SWAT reports are due the first day of
July each year, depending on their ranking, with Rank I sites
due July I, 1987 (see Section II.C.}.

J

IChapter 1532, Statutes of 1984 (sometimes known as the
Calderon Act after its author). This law added Sections 66795.53
and -.54 to the California Code of Regulations;Sections 40511,
41805.5, and 4231.5 to the Health and Safety Code; and Section
13273to the Water Code. There were subsequentamendmentsto some
of these Sections in 1986 and 1987. Copies of all relevant laws
are containedin Appendix Number I.

2UnderSection 41805.5 of the Health and Safety Code,
AIr-SWAT reports are required to be submittedto the
Air Resources Board. Only Water-SWATs are addressed in this
document.

2
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As per Subsection 13273(b), the SWAT report must eontaia:

]. An analysis of the surface and ground water on, under,
and within one mile of a solid waste disposal site to
provide a reliable indication of whether there is any
leakage of hazardous waste: and

2. A chemical characterization of the soil-pore liquid in
those areas which are likely to be affected if the solid

waste disposal site is leaking, as compared to
geologically similar areas near the solid waste disposal
site which have not been affected by leakage of waste
discharge.

Subsection 13273{b)states that a qualified professional must
certify that the report contains all of the information
required above as well as any additional information required
by the Regional Board. This certification must be made by a
professional meeting the following qualifications:

I. Must be registered or certified as:

a. A Registered Geologist registered pursuant to
Business and Professions (B&P) Code Section 7850, or

b. A Certified Engineering Geologist certified pursuant
to B&P Code Section 7842, or

c. A Registered Civil Engineer registered pursuant to
B&P Code Section 6762, and,

2. Must have at least five years experience in ground water
hydrology.

Based on the Regional Board's prior experience with similar
investigations and reports, it was recognized that the site
operator's preparation of a SWAT investigation proposal was a
necessary first step_ Although Water Code Section 13273
makes no mention of a proposal, Section 13267 of the same
code authorizes Regional Boards to require submittal of
technical reports. Thus, a SWAT investigation proposal,
containing detailed plans for the work required for this
program, should be prepared at least a year before the SWAT
report due date. Further, the Regional Boards are urged to
require that the proposal be prepared by a person having the
same qualifications as required for the certification of a
SWAT report.

V
3
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B. PURPOSE

This Technical Guidance Manual (Manual) addresses the
contents of the SWAT proposals and reports. It draws upon
two draft technical guidance documents, dated March and
October, 1986, as well as various guidance memoranda,
literature, and other relevant sources.

The Manual provides guidance for:

i. The preparation of adequate SWAT proposals and SWAT
reports to meet the requirements set forth in Water Code
Section 13273, and

2. The review of SWAT proposals and reports by
Regional Board staff.

The Manual's contents are not regulations; thus site specific
considerations should dictate how closely the Manual's
procedures are followed. However, the Regional Boards may
wish to ask the site owner/operator to justify any omissions
on the basis that local circumstances make them unnecessary
and that the final results will not be compromised. (For
example, a site having average ground water levels above most
of the refuse will not need unsaturated zone monitoring since
there is no unsaturated zone.)

Use of procedures different than those suggested in this
Manual should also be justified on the basis that the
proposed substitute procedure will provide data that is
equally or more reliable than that discussed in the Manual.
For example, a newly developed IMsimeter design might be
substituted for the current procedures if it is more suitable
for the soils underlying the site.

It is intended that this Manual be a dynamic document. As
significant advances in the fields of ground, vadose zone,
and surface water sampling and other germane subjects are
developed, addenda or corrections to this Manual will be
prepared and distributed.

C. WAIVERS

The SWAT law contains one clause for which waivers for the
SWAT work may be granted. Water Code Subsection _8273(c)
states, "If the regional board determines that the
information specified in paragraph (1) [surface and ground

4
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water sampi_ngJ or (2) fsoil-pore liquid sampling] is not
needed because other information demonstrates that hazardous

wast=_ are m_rating into the water, the regional board may
waive the requirement to submit this information specified in
paragraphs (I) and (2) of subdivision (b)." Thus, for those
sltes where existing monitoring systems or other available
data indicate that there is hazardous waste leakage, the
Regional Board may grant a waiver.

in those case_ where hazardous waste is leakinK from the
site, ongoing investigations should be capable of determining
the extent of the leakage and whether there are any
additional leakage areas. These investlgations are covered
under Subchapter 15 and Water Code Sections 13301 and 13304.

If a waiver is granted, the Reglonal Board must notify the
California Department of Health Services (DHS) and must take
remedial action pursuant to Chapter 5 (Section 13300 at.
seq.).

D. INCORPORATION OF SUBCHAPTER 15 RE@UIREMENTS

The technical requirements of the SWAT program and
Subchapter 15' have a substantial overlap. Owners of active
solid waste disposal sites were required to submit to the
Regional Board by mid-1985 a proposed monitoring program that
would meet the requirements of Articles 5 and 9 of
Subchapter 15. Wherever such a program was implemented, it
should have met all or most of the SWAT requirements. There
are, however, some important differences between the two
programs:

I. Water Code Section 1327_ ie written in l&nguage that can
be interpreted as requiring only a single sample per
saJapling poimt. Since almost all of California has
distinctly wet and dry seasons, water quality may
likewise have a seasonal variation. During and
immediately fol]owing the wet season, infiltrating
rainfall may dilute and reduce the mineral concentrations
of existing vadose zone and ground water. On the other
hand, following the infiltration of precipitation from a
major storm through waste, a distinct "slug" of degraded
water may be found moving toward or within the zone of

_California Code of Regulations, Title 23, Chapter 3,
Subchapter 15, "Disposal of Waste to Land".

5
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saturation. A further complication is that a "slug" of
leachate may take many months to move from the site to a
particular monitoring well. Therefore, the general rule
should be that a reliable indication of ground water
quality can only be obtained from a suite of at least
four quarterly samples. Any site operator submitting
sample data that does not meet the above criteria must
demonstrate that his site is different from the general
rule stated above.

2. Subchapter 15 only mandates water quality monitoring of
active sites. The SWAT law makes no distinction between
active and inactive sites.

8. Subchapter 15's requirements for unsaturated (vadose)
zone sampling apply only "if feasible". The SWAT law
contains no such exception.

Disposal site operators with active sites on the State
Board's ranked SWAT list should complF with the monitoring
requirements in Subchapter 15 at the same time they complete
the SWAT report. Disposal site operators should contact

their Regional Boards for site specific information on
Subchapter 15 compliance. Disposal site operators in the
process of implementing Subchapter 15 requirements may find
that many of their SWAT Program requirements will have been
satisfied with their Subchapter 15 efforts. In these cases,
the required SWAT will summarize the ongoing Subchapter 15
efforts and report on the specific hazardous waste test
results required by the Regional Board. Hence, for all
references contained in this guidance, unless otherwise
noted, refer to code sections found in Title 23, Chapter 3,
Subchapter 15 of the California Code of Regulations.

6
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III. SWAT PROPOSALS

The purpose of a SWAT proposal is threefold:

• Provide to the Regional Board all relevant background
information and supporting data for the proposed SWAT
investigation.

• Provide to the Regional Board an outline of the
investigation plan, including the location, design, and
rationale for all monitoring and sampling stations.

• Provide the site operator an early opportunity to adjust
the SWAT investigation plans in order to meet the
mandates of the law and the requirements of the
Regional 8oard.

In most cases, a preliminary (pre-proposal) hydrogeologic
assessment of the site will be necessary. This should include a
thorough inventory of all available site and regional data, such

_' as existing maps and literature, well data, water quality
analyses, etc. If additional background information is needed,
the operator may wish to install piezometers or exploratory
boreholes, do site specific geologic mapping, or take other
measures to establish hydraulic gradients, aquifer
characteristics, etc. The Regional Board staff may wish to
confer with the site operator at this stage to ensure that the
necessary preliminary assessment work is being done.

The following sections (III.A through III.F) provide an outline
of the items which should be addressed in the SWAT proposal. It
is expected that much of the requested data will not be available
for older and/or smaller sites. In such cases, the Regional
Boards should determine whether any of the omitted data are
critical for successful completion of the SWAT report. In such
cases, they should require that these data or equivalent
alternative data be obtained by the site operator.

Site data previously submitted to the Regional Board under
another program need not be resubmitted; however, it must be
clearly and accurately referenced.

7
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A. GENERAL SITE INFORMATION

This section is designed to give all relevant background data

concerning the disposal site.

I. SITE NAME: Include the preferred name and all previous
names used for the facility.

2. SITE LOCATION: Data submitted should include both

general information necessary for determining where the
site is located and, also, data showing where on the site

property waste has been placed. All of the following
should be submitted:

a. A scaled map showing the relationship of the site to

highways, communities and other cultural features.

b. A street address, if available, or general location.

c. Township, range, section, and fractional section, if
available.

d. County Assessor's parcel map showing site boundaries.

e. Other types of maps or descriptive matter that
provide equivalent information useful for specifying
the site and waste location.

3. OWNERS/OPERATORS: Include current property owner(s} and
site operator(s) of the facility. Include names, current
mailing addresses and telephone numbers.

4. CURRENT PERMITS AND/OR REGULATORY ORDERS: Reference all

relevant permits and orders (copies need not be submitted
unless specifically requested by the Regional Board

5. SITE HISTORY:

a. Identify names and current addresses, and duratlon of
involvement for all past site owners and operators.

b. Describe past and present modes of operation used at
the site.

8
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6. WASTE DISPOSAL HISTORY:

a. Include a description of the types, quantities,
physical states, concentrations, and disposal
locations of wastes contained in the site. This
should include information for all previous
operations. Wastes and waste constituents should be
specifically identified according to the most
descriptive nomenclature. This should include, if
possible, reference numbers for listings established
by DHS in Section 66680, Title 22, California Code of
Regulations.

b. Include a description of waste disposal methods
specifying waste mixing and management practices.

7. SITE CONSTRUCTION DETAILS (Section 2596(a)(I)):

a. Include detailed information on liners including:

(1) Liner material specifications and testing.

(2) Method of placement and other construction
details.

(3) Quality assurance/quality control procedures.

(4) Subsequent inspections, repairs, etc.

b. If a leachate collection and removal system pursuant
to Section 2557 is present, include construction
details and specifications along with a represent-
ative analysis of leachate. Include a summary of all
previous analyses.

8. SITE CLOSURE DETAILS:

a. Date operations ceased.

b. Date closure plan was approved. (If site closure was
phased, provide map showing closure dates for each
portion of the site.}

c. Details on final treatment processes (mixing,
chemical treatment, bur_al, removal, etc.).

d. Quantity and quality of all waste left in place.

9
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e. Cover specifications (sa=e details as for liners,
7a. above). Specify if cover is final cover.

f. Description of landfill gas collection system and gas
condensate disposal method.

g. Description of occurrences of settlement or cracking.

9. CURRENTAND PROPOSEDLAND USE:

Describe the present and proposed (if known) land use of
the disposal site property and the present and proposed
land use patterns existing within 0.5 mile of the
disposal site.

B. SITE ASSESSMENT

This section is designed to describe the geology and
hydroleology of the site as necessary to justify all
monitoring station locations and designs {Section 2596(a)).

1. GEOLOGIC OVERVIEW

a. REGIONALDATA:

(1) Excerpts of all relevant published geologic
information that is referenced in the SWAT
proposal.

(2) Topographic maps, geologic maps, and air photos
(if available) of the disposal site area.
Include locations of all springs, seeps, and
surface flows within one mile of the facility
boundaries.

{3) Regional geologic cross sections.

{4) Regional soil surveys {available through the
U.S. Soil Conservation Service} within one mile
of the facility boundaries.

{5} All available well lois within one mile of the
facility boundaries, along with a map showing
locationsand functionsof all wells {i.e.,
monitoring, production, etc.}.

I0
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b. SITE-SPECIFIC DATA:

(I) Surface and subsurface geologic maps, and a
description of the geologic structure of the
waste site, including the lithology, thickness,
strike, and dip of bedding; the location,
attitude, and condition (tight, open, clay- or
gypsum-filled, etc.) of any fractures or faults;
the nature, type (anticlinal, synclinal, etc.),
and orientation of any folds; and all other
structural data relevant to ground water and
pollutant movement.

(2) Logs and a location map of all monitoring and
other wells drilled for this facility (see
Appendix 3: Geologic Well Log Description).

(3) Trench logs (if available).

(4) Geologic cross-sections: These sections should
be both perpendicular to, and along the regional
structure.

2. HYDROGEOLOGIC OVERVIEW

a. REGIONAL DATA: Include a Summary of all relevant
published regional hydrologic and hydrogeologic
information. If referenced reports are not readily
available, copies of the appropriate data should be
submitted (Section 2595(c)).

b. SITE-SPECIFIC DATA: Include the following:

(1) Well logs and completion reports from pilot
holes, wells, or any prior piezometer
construction (see Appeneix 3: Geologic Well Log
Description).

(2) All prior water level mea_u _^nt data (see
Appendix 5: Piezometer Design and placement).

(3) All prior analytical data from surface waters,
ground waters or vadose zone soil pore liquids
under or adjacent to the landfill (see
Appendix 5: Physical Analysis of Soil Samples).
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C. PROPOSED MONITORING/SAMPLING STATIONS

I. SURFACE WATER SAMPLING: Proposed locations and

sampling methodology together with supporting ratlenale
for each.

2. VADOSE ZONE SAMPLING: Proposed locations and vadose zone
sampling methodology together with supporting rationale
for each (see Appendix 6: _adose Zone Monitoring)
(Section 2559).

3, GROUND WATER SAMPLING: Proposed locations and ground
water monitoring well design, along with supporting
rationale for each (see Appendix 7: Monitoring Well
Design and Placement) [Section 2555(c),(d),(e),(f),(g) &
Section 2596(a)].

D. PROPOSED SAMPLING PROCEDURES

Full details should be provided on all proposed surface,
vadose, and ground water sampling methods (see Appendix 2:
SamDling Procedures) (Section 2855).

E. PROPOSED CHEMICAL ANALYTICAL METHODS

An important consideration in implementing the SWAT program
is the assumption that solid waste disposal sites will
contain some wastes that were not expected to be present. [t
is easy to picture circumstances where site users have
brought in hazardous wastes, knowingly or unknowingly, for
disposal at a site intended for common domestic waste only.
Therefore, the chemical analytical methods used must be aimed
not at the determination of what is known to be present, but
rather, what might be present (see Appendix 2, Section G:
Methods of Analyses).

F. PROPOSED QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PROCEDURES

One of the responsibilities of the operator is to ensure
the reliability and validity of field and analytical
laboratory data gathered as part of the overall ground
water monitoring program.

The operator's sampling and analysis plan must explicitly
describe the QA/QC program that will be used in the field
and laboratory. (see Appendix 2, Section H: Quality
Assurance/Quality Control).
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IV. SWAT REPORTS

All SWAT reports will be thoroughly reviewed to determine

whether they fully comply with the law and provide adequate

data to support the required findings. Matters of special

importance include:

A. DOES THE REPORT CONTAIN AN EXECUTIVE SUMMARY OF THE KEY
FINDINGS AND CONCLUSIONS? The SWAT report's executive

summary should contain the following:

I. For each type of sampling (monitoring) method

<surface, vadose zone, and ground water):

• Number of monitoring points.

• Number of sampling events per monitoring point.

• Evidence of waste leakage (hazardous, non-
hazardous, or none).

2. Is there evidence of hazardous waste in the waste
disposal site?

B. IS THE PERSON CERTIFYING THE REPORT @UALIFIED? Water Code
Subsection 13273(b) states:

(b)...a registered geo,ogist, ...a certified
enZiDeering geologist, ...or a civil engineor,
...who ha_ at least five ears' experience in
groundwater hydrology, shall certify that the
report contains all of the following
information ...."

The report must contain clear evidence that the person
certifying the report fully meets the 8h_,,_ requirements.
The person's license number and expiration date should be
given together with a thorough descri,' _ of their
qualifying experience.

C. IS ALL THE REQUIRED INFORMATION PROVIDED? Water Code
Subsection 13273(b) continues with a description of
required data:

"(I) An analysis of the surface and groundwater on,
under, and within one mile of the solid waste disposal
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site to provide a reliable indicatlon whether there is
any leakage of hazardous waste.'

"(2) A chemical characterization of the soil-pore

liquid in those areas which are likely to be affected
if the solid waste disposal site is leaking, as
compared to geologically similar areas near the solid
waste disposal site which have not been affected by

leakage or waste discharge.'

Emphasis should be placed on the following consideratlons:

i. ARE YOU CONVINCED THAT THE MONITORING STATIONS PROVIDE
RELIABLE DATA ON THE CHEMICAL CHARACTER OF THE WATER?

Do all monitoring stations comply with Subchapter 15,

Articles 5 and 97 Does the sampling program provide
representative samples of ground water, surface water
(if appropriate), and unsaturated zone water from all
significant potential pollutant escape routes? Are
the sampling points capable of intercepting pollutant
movement that occurs for only a short period each year
(i.e., after a heavy rainfall or as a result of nearby
seasonal heavy pumping)?

2. DOES THE REPORT PROVIDE ADEQUATE DATA FROM THE
FOLLOWING LIST TO VALIDATE THE FINAL LOCATION AND AS-
BUILT DESIGN FOR EACH MONITORING POINT?

• Site improvements and locations of waste.

• Site geology.

• Site hydrogeology.

• Site soils data.

• Other relevant information.

Enough data should be provided so that the reviewer,
given the same information, would select the same
monitoring network locations and designs as those
constructed. The report should include geologic
cross-sections, ground water gradient data, and other
supporting rationale for the location, depth, and
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methods for each sampling point. This discussion also
should support the numbers of monitoring points
relative to the size, shape, and location of each
significant potential escape route.

Much of this information may have been included im the
proposal; however, initial assessment of site
conditions may prove to be significantly different
than actual subsurface conditions discovered during
drilling and exploration. If actual conditions are
similar to those initially described, a brief
discussion here with reference to the proposal would
be appropriate.

3. DOES THE REPORT DESCRIBE ADEQUATE INSTALLATION QUALITY
CONTROL AND QUALITY ASSURANCE MEASURES TO ENSURE THAT
ALL MONITORINGSTATIONSWILL WORK PROPERLY?

Improperly installed stations can be a vehicle for
movement of pollutants into heretofore clean aquifers.
In addition, if they produce non-representative
samples (i.e., diluted or de-gassed) they can lead to
erroneous data and a false sense of security. An
incorrectly installed lysimeter that cannot obtain a
water sample gives false aata on the presence of water
in the formation and prevents one from obtaining data
on its quality. The SWAT report should contain as-
built details and rationalu for locations and
construction designs for all sampling (monitoring)
stations.

4. WERE THE SAMPLING METHODS APPROPRIATE TO OBTAIN
RELIABLE AND REPRESENTATIVE DATA?

The sampling procedures should have been capable of
obtaining fresh, representative samples of the water
with no significant loss of volatile m-ganic chemicals
or undue dilution of the samples.

5. WERE APPROPRIATE CHEMICAL ANALYTICAL AND QUALITY
CONTROL METHODS USED?

The analytical methods used should have been capable
of providing data on any significant quantities of
hazardous substances that could be leaking from the
disposal site. Have standard quality control
procedures (blanks, spikes, etc.) been employed?

z
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Did the analytical laboratory have the appropriate
certifications?

6. HAVE ENOUGH SAMPLES BEEN TAKEN TO PROVIDE INDICATION
OF ANY SEASONAL VARIATIONS OF WATER QUALITY?

This is especially important where pollutant movement
is related to periods of heavy rainfall. Unless

exceptional circumstances are demonstrated, quarterly v
samples should be required.

D. DOES THE REPORT CONTAIN A REASONABLE INTERPRETATION OF THE
BASIC DATA INDICATING WHETHER HAZARDOUS WASTE IS LEAKING
FROM THE SOLID WASTE DISPOSAL SITE?

• There should be a full description of the chemical
quality of surface, vadose zone, and ground water
under and adjacent to the waste disposal site.

• The report must contain all relevant analytical
data, not just a summary of results.

• Chemical data should be accompanied by a
description of the analytical methods used and a
discussion of all quality control measures,
including chain-of-custody documents, spikes,
blanks, etc.

• Are the SWAT report conclusions consistent with the
findings and conclusions of the Air-SWAT report?

i. DETERMINATION OF LEAKAGE

As discussed above, chemical analytical work must be
aimed at a determination of what constituents might be
present. [f a chemical constituent is found that is
not naturally occurring in water (e.g., vinyl
chloride) and is absent from upgradient waters, these
facts alone indicate the heavy probability of site
leakage. In some cases, a positive determination of
whether leakage has occurred may require a statistical
analysis of data from upgradient and downgradient
wells.

16
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2. FINDING OF HAZARDOUS WASTE LEAKAGE

Water Code Subsection 13273(e) requires the Regional

Board to make a finding whether any hazardous waste

has migrated into the water. The question of whether
a water sample from one of the site's monitoring

(sampling) points is hazardous can be answered by

referring to the California Code of Regulations,

Title 22, Article II, Sections 66693 et seq.

More frequently, however, sample analyses will

indicate the presence of hazardous constituents listed
in Title 22, Article 9, Section 66680 rather than

hazardous waste, per se. Most of the constituents
will be at concentrations below the Soluble Threshold
Limit Concentration (STLC) or equivalent levels. When
this occurs, all the circumstances of the determin-
ation must be examined. Certainly, any finding of a

hazardous waste constituent at levels above background
concentrations is a cause of concern.

In some cases, hazardous waste will be the source of
the pollutants found at the monitoring point.
Preferring to err on the safe side, assume that
significant dilution andJ_r attenuation of the
hazardous waste constituent has occurred.

In those cases where it is nuestionable that the
pollutant source i__sshazardou_ waste in the disposal
site, continued monitoring is critical. It must be
determined whether the given c'_emical concentrations
are indicative of a hazardous _.aste source which will
continue to degrade the water, or are temporal or
naturally occurring constituents which do not indicate
a problem.

E. REJECTION OF INADEQUATE REPORTS

Water Code Section 13273 states:

"(d) The regional board shall examine the report
submitted pursuant to subdivision (b) and determine
whether the number, location, and design of the wells
and the soiling (sic) testing could detect any
leachate buildup, leachate migration, or hazardous
waste migration. If the regional board determines
that the monitoring program could detect the leachate

_" 17
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and hazardous waste, the regional board shall take the

action specified in subdivision (e). If the regional

board determines that the monitoring program was

inadequate, the regional board shall require the solid
waste disposal site to correct the monitoring program
and resubmit the solid waste assessment test based on

the results from the corrected program."

The SWAT report must meet all the criteria set forth in

Section 13273. A SWAT report should be returned for
modifications if:

• The report fails to fulfill any of the law's
requirements.

• It lacks the required professional certification,

as per Subsection 13273(b).

• It is not complete in its sampling of ground water,
surface water (if applicable), and unsaturated zone
water, as required by Subsections 13273(b)(i) and
(2); both with regard to space (consider three-
dimensions!) and time.

• It does not provide adequate rationale for the
location and design of each monitoring station to

allow the Regional Board to make the determination
specified in Subsection 13273(d).

• It does not provide convincing evidence that
supports its conclusions regarding hazardous waste
leakage and does not allow the Regional Board to
make the determination specified in
Subsection 13273(e).
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APPENDIX I: APPLICABLE LAWS
A. GOVERNMENT CODE

TITLE 7.3. Solid Waste Management, Resource Recovery, and
Recycling

CHAPTER 3. Enforcement Program
ARTICLE 4. Administrative Enforcement and Remedies

Aval]able to an Enforcement Agency

Section
66796.53. Enforcement order or action; explanatory and

justifying statement to other agencies; time;
inspection of site; receipt of complaint by
wrong agency; action by agency or written
explanation required

(a) At least I0 days before issuing an enforcement order
whlch i_ not for an emergency, within 5 days after issuing an
enforcement order for an emergency, and within 15 days after
discovering a violation of a state law, regulation, or permit,
or a local ordinance, rule, regulation, license, or permit,
for a solid waste disposal site which is likely to result in
an enforcement action, the following agencies shall provide s
_¢ritten statement providing an explanation of, and
justification for, the enforcem_ t order or a description of
the violation in the following manner:

(I) The enforcement agency sha'] provide the statement to
the local California regional water quality control board, the
iuual air pollution control district or air quality management
district, and the State Department of Health Services.

(2) A California regional water quality control board
shall provide the statement to the enforcement agency, the
local air pollution control districL or air quality management
district, and the State Department of r,qalth Services.

(3) An air pollution control district or- air quality
management district shall provide the st_ t to the
enforcement agency, the California regional water quality
control board, and the State Department of Health Services.

19
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(4) The State Department of HeaLth Services shall provide
the statement to the enfo_'cement agency, the local ta!} fornia
l'egion._} water qualit} control hoard, an(] the fiscal air
poilutiu:_ control distr_ct or _[r quality ma_i_gement distrlut.

(b) Within lO days after re,_eiving _ notice of the
issuance of, or the proposal to issue, an enforcement order,

pursuant to subdivision (a), the local California regional
water quality control board, the enforcement agency, the lo_-.a[
air pollution control district or the a_r quality management
district, and the State Department of Health Services shall
inspect the solid waste disposal site to determlne whether any
state law, regulation, or permit, which that board or agency

is authorized to enforce, is heinz violated.

(c) If any board or agency specified in subdivision

(a) receives a complaint concerning a solid waste disposal
site and the board or agency determines that it is not

authorized to take action concerning the complaint, the board

or agency shall refer the complaint within I0 days of receipt
to another state agency which it determines is authorized to
take action.

(d) if any agency or board specified in subdivision

(a) receives a complaint concerning a solid waste disposal
site which the agency or board does not refer to another stat_

agency pursuant to subdivision (c), or if such an agency or

board receives a complaint referred to it by another agency oT

board pursuant to subdivision (c), the agency or hoard shall

either take enforcement action concerning that facility or

provide the person who filed the complaint with a written

statement within I0 days explaining why an enforcement action

would not be appropriate.

HISTORY:

+Added Stats. 1984, ch. 1532, Section I.
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GOVERNMENT CODE

Section
66796.54. Report to the legislature; extent of hazardous

wastes; potential effects on water quality;
accuracy of tests

(a) On or before January I, 1989, January I, 1990, and
January i, 1991, the State Water Resources Control Board shall
submit a report to the Legislature summarizing the extent of
hazardous waste in solid waste disposal sites and the
potential effects these hazardous wastes may have upon the
quality of waters of the state, and recommending actions
needed to protect the quality of water. Each report shall
summarize the data from those solid waste water quality
assessment test reports which have been submitted during the
preceding year to California regional water quality control
boards pursuant to Section 13273 of the Water Code, and shall
evaluate the accuracy of the solid waste water quality
assessment tests conducted.

(b) On or before July I, 1988, and July I, 1989, the State
_, Air Resources Board shall submit a report to the Legislature

summarizing the extent of hazardous waste in solid waste
disposal sites and the potential effects these hazardous
wastes may have upon the ambient air quality of the state, and
recommending actions needed to protect the quality of air.
The reports submitted on July l, 1988, and July l, 1989, shall
summarize the data from the solid waste air quality assessment
test reports submitted to air quality maintenance districts
and air pollution control districts on or before July i, 1987,
and January [, 1988, respectively, pursuant to Section 41805.5
of the Health and Safety Code, and shall evaluate the accuracy
of the solid waste assessment tests conducted.

HISTORY :

+Added Stats. 1986, ch. 1055, Section 3, effective
September 24, 1986, operative January l, 1987.

+Former Section: Former Section 66796.54, similar to the
present section was added by Stats. 1984, ch. 1532,
Section 2, amended by Stats. 1986, ch. 971, Section i,
and repealed by Stats. 1986, ch. 1055, Section I,
effective September 24, 1986.
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B. WATER CODE

DIVISION 7. kater Quality
CHAPTER 4. Regional Water Quality Control
ARTICLE 4. Waste Discharge Requirements

Section
13273. Solid waste disposal sites; ranking based on

threat to water quality; submission of water
quality assessment test reports by rank; waiver;
evaluation; procedure upon discovery of inadequate
monitoring or contamination of the water; revision
of discharge requirements

{a) The state board shall, on or before January I, [986,
rank all solid waste disposal sites, as defined in
Section 66714.1 of the Government Code, based upon the threat
which they may pose to water quality. On or before
Jul Z i, 1987, the operators of the first 150 solid waste
disposal sites ranked on the list shall submit a solid waste
water quality assessment test to the appropriate Regional
Board for its examination pursuant to subdivision (d). On or
before July 1 of each succeeding year, the operators of the
next 150 solid waste disposal sites ranked on the list shall
submit a solid waste water quality assessment test to the
appropriate regional board for its examination pursuant to
subdivision (d).

(b) Before a solid waste water quality assessmenttest
report may be submitted to the regional board, a registered
geologist, registered pursuant to Section 7850 of the Business
and Professions Code, a certified engineering geologist,
certified pursuant to Section 7842 of the Business and
Professions Code, or a civil engineer regis[ered pursuant to
Section 6762 of the Business and Professions Code, who has at
least five years' experience in groundwater hydrology, shall
certify that the report contains all of the following
information and any other information which the state board
may, by regulation, require:

(I) An analysis of the surface and groundwater on, under,
and within one mile of the solid waste disposal site to
provide a Reliable indication whether there is an}' leakage of
hazardous waste.

(2) A chemical characterization of the soil-pore liquid in
those areas which are likely to be affected if the solid waste

22
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disposal slte is leaking, as compared to geologically similar
ar'eas near tho solid waste disposal site which have not been
:_ffeeted by leakage or waste discharge.

(c) if the regional board determines that the information
_peeiftt,d in paragraph (ll or (2) ts not needed because other
information demonstrates that hazardous wastes are migrating
into the t4ater, the regional board may waive the requirement
to submit this information specified in paragraphs (i) and (2)
of subdivision (b). ]'he regional board shall also notify the
State Department of Health Services, and shall take appro-
priate remedial actlon pursuant to Chapter 5 (commencing with
Section [3300).

(d) The regional board shall examine the report submitted
pursuant to subdivision (b) and determine whether the number,
locatlon, and design of the wells and the soiling testing
could detect any leachate buildup, leachate migration, or
hazardous waste migration. If the regional board determines
that the monitoring program could detect the [eachate and
hazardous waste, tileregional board shall take the action
specified in subdivision (e). If the regional board
determines that the monitoring program was inadequate, the
regional board shall require the solid waste disposal site to
correct the monitoring program and resubmit the solid waste
assessment test based upon the results from the corrected
monitoring program.

(e) The regional board shall examine the approved solid
waste assessment test report and determine whether any
hazardous waste migrated into the water. If the regional
board determines that hazardous waste has migrated into the
water, it shall notify the State Department of Health Services
and the California Waste Management Board and shall take
appropriate remedial action pursuant to Chapter 5 (commencing
with Section 13300).

(f) When a regional board revises the waste discharge
requirements for a solid waste disposal site, the regional
board shall consider the information provided in the solid
_aste assessment test report and any other relevant
site-specific engineering data provided by the site operator
for that solid waste disposal site as part of a report of
waste discharge.
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HI S'FoR _ •

+Added Stats. 1984, oh. [53Z, Section 6' Amended Stats.
[986, ch. 97], Section 3.

Z-I
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WATER CODE

Section
13273.1. Solid waste assessment questionnaires

(al Except as provided in subdivision Ib), an operator of
a solid _¢aste dlspo_a[ site may submit a solid waste
assessment questionnaire to the appropriate regional board at
least 24 months prior to the site's solid waste _¢ater quality
assessment test due date as established pursuant to Section
13273. 1"he regional board shall require the operator to

submit any additions[ information, as needed, or require
or:_ite _erifi,tation nf the solid ,_aste assessment

questionnaire data in order to render a decision pursuant to
subdivision (c).

b) Any solid waste disposa] site which is larger than
5¢),000 cubic yards or is known or suspected to contain
hazardous substances, other than household hazardous wastes,
=hall be prohibited from submitting a solid waste assessment
questionnaire under this section.

(c) The L'egional board shall complete a thorough analysis
of each solid _aste assessment questionnaire submitted
put'sushi to this section by a date 18 months prior to the
solid _aste assessment test due date. Based upon this
analysis, the regional board shall determine whether or not
the site has discharged hazardous substances which will impact
the beneficial uses of water. If the regional board
determines that the site has not so discharged hazardous
substances, the regional board shall notify the operator that
the operator i_ not required to prepare a solid waste water
quality assessment test pursuant to Section 13273.

(d) If the re_ional board does not make the determination
specified in subdivision (c), the operator shall submit all,
or a portion of, a solid waste water quality assessment test.
The regional board shall notify the operator of this
determination and indicate if all, or what portion of, a solid
waste water quality assessment test shall be required. The
operator shall submit the solid waste water quality assessment
test, or a portion thereof, by the date established pursuant
to Section 13273.
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(e) [he st_te board _hall develop a sol_d waste assessment

questionnaire and _uidelines for submittal r_(Jlater than thi'_.

months af!er th_ effective date of this statut+! _dding rh_s
sectLon. The questionnaire shall eot_tain, bu_ :,__,r be [_m_t_.,_
to, a characterization of the wastes, siz,. uf the slr_, age ,,f
the site, and other appropriate, fautors.

(f) ]'hose operat,0_s of solid _aste disposal sites [i_ted
by the state board pursuant to Section 13273 in i_ank 3 and

zueking :_n exemption under this section _hall submit thelr

solid wa.te assessment questionnaire no later than July !,
1988. I the regional board does not make the determination

specifie in _ub(_jvisJon (c), the regional b,_ard _hal]

require _ne opera ,r to submit ;_II, or a povti_,n of, a soli,i

_aste water qual[ . assessm_t_t t.est by July [, 19!_0.

HI_TOR¥:

+Added Stats. 1987, oh. 932, Section 2, effective
September 22, 1987.

Section

13273.2. Reevaluation of solid waste disposal site status;
requirement to submit or revise solid waste water
quality assessment test

Notwithstanding subdivision (b) of Section 13273.1, a
regional board may reevaluate the status of any solid waste
disposal site ranked pursuant to Sectlon 13273, includlng
those sites exempted pursuant to Section 13273.1, and may
require the operator to submit or revise a solid waste _ater
quality assessment test after July i, 1989. The regional
board shall give _ritten notification to _he operator- that :_
solid waste assessment test is required and the due date.
This section shall not require submittal of a solid waste
water quality assessment test by a date earlier than
established in accordance with Section 13273.

HISTORY:

+Added Stats. 1987, ch. 932, Section 3, effective
September 22, 1987.
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Section

13273.3. Operator defined

A_ uso,1 it, ._,.,.t,_,r,._[:}273, [3Z73.1, and !32771.2, "opeta_or
_n_ans a petal,i, _.hr,oi,erates or mar_a_es, or" who has operated or
ma.,]'-_ged,th,_ s,.{td uaste ,Ifsp,J._als_t_-. If the opera_ot" r,f
_},_._oI t(i _.as,e _ll_l.,osa[alto' no l,:,llgerexi_.ts, r,t'ts unable.
a._ _],.t.r,nit,edl,yth<'c_,gl,Jnalhoard, to) uol]lply _.Lth the
requl,,,m,.nt ..... f 4,._ti,,n 13>'77',, [3273.1, or 13273.2, 'ope:ator"
:nean_. any l,erson t;h., ot:ns oI" t.,h,, has ot.n,.d the solid ,;ast.e
d 1.gp,,sai sit,'.

+4, t,tod _1 _ta. 19;_7, ,'h. q32, Section 4, effective
S,_ptembet" 2'. , !997.
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C. HEALTH AND SAFETY CODE

DIVISIC_ 26. Air Resources

PART 4. Nonvehicular Air Polluti,,n Co,_tro[

CHAPTER 3. Emission Limitations

ARTICLE 2. NonaKricultural Burning

Section

41805.5. Solid waste air quality assessment test report;
contents; questionnaires; exemptions

(a) Except as provided in subdi_ tst_Jns (b) and (c) , t.hu
operator of a solid waste dlsposai site shall submit to the
district on or bei'ore July I, 1987, a solid waste air quality
assessment test report that contains all of the following:

(I) Test results to determine if there is an_ underground
landfill gas migration beyond the solid waste disposal site's
perimeter.

(2) Analyses for specified air contaminants in the ambient
air adjacent to the solid waste disposal site to determin_ _h_
effec% of the site on air quality.

(3) Chemical characterization test results to determine
the composition of gas streams immediately above the solid
waste disposal site, or immediately above the solid waste
disposal site and within the solid waste disposal site, as
appropriate, as determined by the district.

(4) Any other information which the district board may
require, by emergency regulation.

The solid waste air quality assessment test report shall
be prepared in accordance with the guidelines developed by the
state board pursuant to subdivision (d).

(b) The operator of an inactive solid waste disposal site
shall complete and submit the screening questionnaire,
developed pursuant to subdivision (e), to the district on or
before November i, 1986, unless the operator is required to
submit a report containing the same information specified in
subdivision (a) pursuant to a federal, state, or district
order, or unless exempted pursuant to subdivision (c). The
district shall evaluate the submitted screening questionnaires
in accordance with the guidelines developed pursuant to
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_lhdLvlsion (_) and _haI[ determlne whether the operator of

the site be required to submit alL, or a portlon of, the

informat ion required to be reported in a solid waste air

t]_Jallt>° assessment test report. The district shall notify the
_:perator [n wrLtLt_ on or before January !, 1987, of the
information identified in s_bdivisLon _a) to be submitted for

the _:,te. Affter re_'._iving this notification, the operator of

the- inactive solid _'as_e disposal _ite shall submit a solid

_aste air quality assessm,_n_ test report containing the

r_quired information on or before January I, 1988, to the
di_Lri,_t.

(,) \ district may ex_:mpt from subdivisions (a) and (b) a
solid w_stc disposal site or inactive solid waste disposal
_Lte which has accepted or now contains only inert and
nonde_omp_)sab[e solids. To receive an exemption, the operator
of the site shall submit, on or before November I, 1986, a
_ol)y of all p,,rmits, all waste discharge requirements
pertinent to the site, and any other data necessary for the
distr tot to determine whether an exemption should be granted
t,_ the site.

_v (d) On or before February I, 1987, the state board, in
,',:,_rdination with the districts, shall develop and publish
teal guidelines for the solid waste air quality assessment
report specifying the air contaminants to be tested for and
identifying acceptahle testing, analytical, and reporting
methods to be employed in completing the report.

(_) On ,_L" before October l, 1986, the state board, in
,'o,rdination with _he districts, shall develop and publish a
s_.r,_eni:l£questionnaire for inactive solid waste disposal
sit_s and guidelines for evaluating the questionnaire by the
districts pursuant to subdivision (b). The screening
questionnaire and guidelines shall require an inactive solid
waste disposal site to be evaluated based on the nature and
age of materials in the site, the quantity of materials in the
site, the size of the site, and other appropriate factors.
The _uidelines for evaluating the screening questionnaire
shall require a district to weigh heavily the proximity of the
site to residences, schools, and other sensitive areas, and to
pay particular attention to potential adverse impacts on
facilities such as hospitals and schools, and on residential
areas, within one {nile of the site's perimeter.
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(f) A district may reevaluate the status ot' e solld _aste
dlsposa[ site, including sites exempted pursuant to subdi-
vision (c), and require the operator to submlt ,,r revise >I
solid waste alr quality assessment test report after
January i, 1987. The district shell give wr[tt,.n noti[icati_;n
to the operator of the solid waste disposal sit_ that. a so[_d
waste air quality assessment test r,_[)ortis to be submitted,
or that the existing report is to be revised, and the date by
which the report is tu be submitted.

(g) A distric,t shall evaluate any solid waste air qua[it?
assessment test reports submitted pursuant to subdivisions
(a), (b), and (f) , and determine if the report's testln£,
analytical and reporting methods comply with the guidelint_
developed pursuant to sl,bdivision (d). If the distrtc?t
determines that the solid _aste air quality assessment test.
report complies with the guidelines, it shall evaluate the
date. If the district determines, after evaluation of the
report and consultation with the state department and the
California Waste Management Board, that levels of one or more
specified air contaminants pose a health risk to human belnNs
or a threat to the envlronment, the district shall take
appropriate remedial action.

(h) [f a district determines that a solid waste air
quality assessment test report does not comply with the
_uidelines developed pursuant to subdivision (d), the distr_ct
shall provide the operator of the site with a _ritten notlce
specifying the inadequacies of the report and shall require
the operator to correct the deficiencies and resubmit the
report by a date determined by the district.

(i) For the purpose of this section, the follc,wing
definitions apply:

(]) "Inactive solid waste disposal site" means a solid
waste disposal site which has not received any solid waste for
disposal after January I, 198_.

(2) "Landfill gas" means any untreated, raw gas derived
through a natural process from the decomposition of organic
waste deposited in a solid waste disposal site or from the
evolution of volatile species in the waste.
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(3) "Operator" means the person who operates or manages,
or _:ho has operated or managed, the solid waste disposal site.

If the. operator of the solid waste disposal site no longer

exists, or is unable, as determined by the district, to comply

with the requirements of this section, "operator" means any

person who owns or who has owned the solid waste disposal
site.

(4) "Perimeter" means the outer boundary of the entire

solid waste disposal site property.

(5) "Solid waste disposal site" means a place, location,

tract of land, area, or premises in use, or which has been
used, for the landfill disposal of solid waste, as defined in

Sectlon 66719 of the Government Code, or hazardous waste, as

defined in Section 66714.8 of the Government Code, or both.

(6) "Specified air contaminants" means substances
,{etermined to be air contaminants by the state board in
coordination with the districts. The state board and the
districts shall consider determining the followin_ compounds
to be air contaminants for purposes of this paragraph:

benzene, chlorc0ethene, 1,2-dibromoethane, 1,2-dichloroethane
benzy] chloride, chlorobenzene, dichlorobenzene,
I,l-dichloroethene, dichlomomethane, formaldehyde, hydrogen
sulf}de, tetrachloroethy]ene, tetrachloromethane, toluene,
l,l,l-trichloroethane, trich[oroethylene, trichloromethane,
xy}_ne, and any other substance deemed appropriate by the
state board ,_ra district.

.Added Stats. 1984, ch. 1532, Section 4. Added Stats. 1986,
ch. 1055, Section 5, effective September 24, 1986; Amended
Stats. 1987, ch. 932, Section I, effective September 22,
1987.

+Former Section: Former Section 41808.5, similar to the
present section, was repealed by Stats. 1986, ch. 1055,
Section 4, effective September 24, 1986.
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['he operator should specify the indicator parameters and waste

c.onst]tuents to be monitored after considering the following
factors:

• The possible types, quantities, and concentratlons of
constituents in wastes at the waste site.

• The mobi{ity, stabi lity, and persistence of possible
_¢aste c'onstituents or their reaction products.

A. FREWUENCY OF SAMPLING

Water quality sampling should consist of measuring
indicator parameters (temperature, electrical
conductivity, DH) and testing for various waste
constituents quarterly for one year. The sampling for an
entire year should account for errors in sampling and
analyses as well as seasonal fluctuations. The site
operator should take a minimum of one sample from each
sampling point for each sampling event.

B. SAMPLING PLAN

The site operator should prepare a formal sampling plan
addressing all elements contained in this section. Water
levels should be noted before each samplinz event. The
})fan should include appropriate quality control/quality
a_sl,ranc._pract ices includ£ng standards, laboratory

C. GROUND WATER SAMPLE COLLECTION

]. WELL PURGING: The chemical properties of water that
has been sitting inside the well bore for an expended
period of time may differ substantially from that of
the formation water. Therefore, it is a common
practice to pump from three to five well volumes of
water from the well prior to sampling.

The purging rate should never be fast enough to cause
_ater to vigorously cascade down the sides of the
screen.
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Low yield aquifers may require substantial time to
obtain several well volumes. This uould lead to

degassing of th_ formation water. Thes_ :_qulfers may

ne,_d to be sampled with varying purged _oium_:_ ,_r
time to determine adequate purging value_. A low
yield aquifer which has onl_ one casin_ volume of
fluid removed should hav_ th_ sample tested for pH,

temperature, and speuific conductance. After
recovery, the well should b_ rete_ted for these

pa/'ameters, it full recovery of the _ell exceeds t_._-_
hours, the sample fo[ retesting sho_Jld be collected

as _oon as a sufficlent sample _s a_ailabl_, but
_ithin two hours of the original sampllng.

2. SAMPLING DEVICES: The sole task of a sampling device
is to obtain a thoroughly representatlv,., tel[able
sample of the formation water. [t _s recommended
that an individual sampling device be dediuateo to
each well to save the time, cost, and difficult}" o£
decontaminating the equipment between well sampling.
It is critical that there be no significant gain or
loss of chemical constituents. [t is especially
critical to prevent the loss (degassing) of xol_ti[e
organic constituents such as vinyl chloride and other
related chemicals. Extreme ,tare should be taken when
transferring the sample from the sampling device to
the sampl_ container. Loss of volatiles can be
minimized by using a "bottom-emptying device', _hich
eliminates the need to turn the sampling device
upside dol_n.

Acceptable sampling devices for these parameters
include fluorocarbon resin or stainless steel
bailers, syringe bailers, or bladder pumps.

a. BAILERS: A bailer consists of a tube with a check
ball valve at the bottom or bottom and top. The
single check ball valve model is not capable of
sampling discrete intervals. It is difficult to
transfer the sample from the bailer to the sample
container without contaminating the sample,
especially in tubes that are not designed for
using a bottom-emptying device.

b. SYRINGE BAILERS: A syringe bailer pulls th_
sample into the bailer tube e[ther by direct

movement of a plunger in the tube or a pump on the
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surface moving the p£unger. This delivers a
highly representative sample.

c. BLADDER PUMPS: Bladder pumps have a flexible
bladder inside a rigid body. Rhythmical inflation
and deflation of the bladder causes the fluid to
rise t_ the surface. A sampling tube attached to
the intake of the pump retains the sample, which
may then be withdrawn from the well and
t_'ansferred to an appropriate sample vial.

D. SURFACE WATER SAMPLE COLLECTION

Sul.face _ate_ sampling methods also vary according to the
circumstances. Deeper water bodies are normally sampled
_ith a bai let or "thief" type sampler. Shallo_ water
bodies or seeps must be sampled by construction of a
small "p,,nd". Affter it has filled, the sample bottle can
be immersed in the water and filled.

_[i surfa, e ,_:_ters_nd sprin_s within a mile both up-
KradLent _nd downgradient from the disposal site should

_, be sampled. Perennial streams should be sampled
quarterly, intermittent streams should also be sampled
when water is present, but not during storm events or
other periods of high flow. A map showing all sampling
points must be included in the report.

Under eir(_mslances _here the _4ater body originates on
lhe sLte, _'on_idet"yo,Jr upgradient sample as the sp,-in_s
,,r seeps (l'isi_ watel') :it lhe headwater_ of' the st.ream.
[f there is no evidence of rising water, presume that the
upgradient water quality is that of the precipitation in
the area.

E. SAMPLE STORAGE

Different methods of sample storage are used dependin£ on
whether the sample is being tested for metals or organic
chemicals.

I. METAL ANALYSES: For metal analyses, the containers
should be ,_ashed in non-phosphate detergent and tap
water, and rinsed with a I:I mixture of nitric acid

and tap water, a i:[ mixture of hydrochloric acid and

tap water, and Type ]I reagent water. Only fluoro-
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carbon resin or polyethylene containers with

polyprop}°[ene caps should be used.

}1_ta[ anaiyszs samples should be split into two
portions. The first portion should be filtered
through a 0.45 micron membrane filter, then trans-
ferred to a c_,nt_iner, and preserved kith nitric acid
with pH less than Z. The remainin_ sample should be
treated the same way; however, wlthout filtration.
(Cr(VI) should not be acidified. )

2. ORGANIC CHEMICALS: For organic chemicals, glass
bottles with fluorocarbon resin-lined caps should be
used. The containers should be washed first with a
non-phosphate detergent in hot water, then rinsed
with tap _ater, distilled water, acetone, and
pesticide-quality hexane.

3. OTHERS: Storage of other constituents such as
pesticides, extractable organic chemicals, etc.,
require specific methods of treatment beyond the
scope of this document.

[n some cases h_ating and/or treatment of storage
containers with chromic acid may have occurred and the
presence of chromic acid may result In a sampling error.
Residue analysis from clean containers should be avail-
able before sampling, if necessary, to document the
presence of chromic acid.

F. SAMPLE PRESERVATION

• After transferring the sample from the sampling
device to a container, it should not be re-
transferred from one container to another as loss
of organic material and aeration may occur.

• No headspace should exist in samples for total
organic halogens, total organic carbon, and
volatile organic chemicals.

• Organic samples should not be filtered.

• An estimate of the turbidity (NTU's) should be made
for turbid samples.

35



- TECHNICAL GUIDANCE MANUAL APPENDIX 2
SWAT PROPOSALS AND REPORTS SAMPLING PROCEDURES

G. METHODS OF ANALYSES

The test_n£ program should include a pollutant scan
including U.S. Environmental Protection Agency (EPA)
methods 601/B02. Laboratory orders should request that
all peaks be _eported. The Regional Board has the option
of requiring EPA methods 624/625 (instead of 601/602) or
to identify peaks found in initial testing. The Regional
Board may also _ish to require additional analyses when
circumstances indicate that constituents not detected by
these tests may be present (see 40 CFR, Part 136 for
information on the various analysis methods).

An Inductively Coupled Plasma-Emission Spectroscopy (ICP)
scan (EPA Method 6010) or Atomic Absorption Spectroscopy
(AA), covered under EPA's 7000 series, should be run for
metals and salts. As a minimum, the following substances
should be reported from ICP metals procedure: Ag, As, Ba,
Be, Ca, Cd, Cr, Cr(VI), Co, Cu, Fe, Hg, K, Mn, Mo, Na, Ni,
Pb, Se, Sb, TI, V, and Zn. Due to the limited detection
limits of the ICP metals method for As, Cr(VI), Hg, Mg,
and Se, thc:AA method may be used to analyze for these
five elements, if conditions warrant.

For initial screening, performing an electrolyte scan or
testing conductivity upgradient and downgradient could
indicate whether leaching has occurred.

The analytical laboratory performing the chemical analysis
must be a hazardous waste testing laboratory certified by
the Hazardo_J_ Materials Laboratory of DHS.

H. @UALITY ASSURANCE/QUALITY CONTROL

The following QA/QC procedures are excerpted in part from
"Department of Health Services Procedures for Conducting a
Comprehensive Ground Water Monitoring Evaluation of
Hazardous Waste Disposal Facilities" (July, 1986) and
EPA's RCRA publication, "Ground-Water Monitoring Technical
Enforcement Guidance Document" (September, 1986).
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i. Field _A/QC Program

Various types of field blanks should be used to verify

that the sample collection and handling process has
not affected the quality of the samples. The
operator's sampling plan should provide for the

routine collection and analysis of two types of

Quality Control blanks: trip blanks and equipment
blanks. These should he:

Trip Blank: Each time a group of bottles is prepared
for use in the field, one bottle of each type (e.g.,
glass, fluorocarbon resin, polyethylene) should be
selected from the batch and filled with deionized
water. The bottles filled with the blank should he

transported to the sampling location and returned to
the laboratory in a manner identical to the handling
procedure used for the samples. One trip blank per
sampling event is recommended.

Any contaminants found in the trip blanks could be
attributed to (I) interaction between the sample and
the container, (2) contaminated rinse water, or (3) a
handling procedure that alters the sample analysis
results.

Equipment Blank: To ensure that the nondedicated
sampling device has been effectively cleaned (in the
laboratory or field), the device should be filled with
deionized water (or pump deionized water through the
device). The water should then be transferred to the
sample bottle(s), and returned to the laboratory for
analysis. Handling procedures should be identical to
those used for ground water samples. A minimum of one
equipment blank for each day that ground water
monitoring wells are sampled is recommended.

The results of the analyses of the blanks should not be used
to correct the ground water data. If contaminants are found
in the blanks, the concentration levels of any contaminant
should be noted and the source of the contamination should be
identified. Corrective action, including resampling, should
be initiated.

All field equipment that will be used should be calibrated
prior to field use and recalibrated in the field before
measuring each sample. The SWAT proposal should describe a
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pro£ram for ensurin_ proper calibration of field equipment.

Other' Q_/Qt prac_ ices such as samp[in_ equipment decontam-

ination procedures and chain-of-custody procedures shouid also

be described in the proposal.

2. Laborator[_9_A/QC Program

Any samp[e analyses performed for the SWAT should be
done only at a certified laboratory. When a com-

mer,tial laboratory is used to conduct analyses of

ground water samples, the operator must ensure that

the laboratory of choice is exercising a proper QA/WC

program. The QA/QC program used by the laboratory

analyzing samples must conform to that described in

the SWAT proposal.

The sampling and analysis plan should provide for the
use of standards, laboratory blanks, duplicates, and

spiked samples for calibration and identification of

potential matrix interferences. The quality control

program for the laboratory must ensure that the

t'ollow[ng actions are completed:

Calibration of laboratory instruments to within

acceptable limits according to EPA or manufac-

turer's specifications before, after, and during
use. Reference standards must be used when

necessary.

Periodic inspection, maintenance, and servicing
(as necessary) of al] laboratory instruments and
equipment.

The use of reference standards and quality control
samples {e.g., checks, spikes, laboratory blanks,
duplicates, splits), as necessary, to determine
the accuracy and precision of procedures,
instruments, and operators.

The use of adequate statistical procedures (e.g.,
quality comtrol charts) to monitor precision and
accuracy of the data and to establish acceptable
limits.

A continuous review of results to identify and
correct problems within the measurement system
(e.g., instrumentation problems, inadequate
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operator training, inac<3urate measurement
methodologies).

Documentation of the performance of systems ;_nd
operations.

Regular participation in external laboratory
evaluations to determine the accuracy and overall
performance of the laboratory. This should
include performance evaluation and interlaboratory
comparison studies and formal field
unit/[aboratory evaluations and inspections.

3. Chain-of-Custody

An owner must include plans for "chain-of-custody' in
the sampling and analysis plan to assure the integrity
of the sample from the time of collection until it has
been analyzed. Adequate chain-of-custody can be
described as the ability to trace the possession and
handling of samples from the time of uollection
through analysis and final disposition.

A chain-of-custody program must include:

Sample labels which prevent misidentiflcation of
samples;

Sample seals to preserve the integrity of the sample
from the time it is collected until it is opened in
the laboratory;

Field log book to record information about each sample
collected during the ground water monitoring program;

Chain-of-custody-record to establish the documentation
necessary to trace sample possession from the time of
collection to ultimate disposition;

Sample analysis request sheets which serve as official
communication to the laboratory of the particular
analysis(es) required for each sample and provide
further evidence that the chain-of-custody is
complete; and
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Laboratory log book which is maintained at the labor-
atory and records all pertinent information about the
sample.
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"[he geolo£1c _ei[ log gives meaning to analytxcal results and
Ls the cornerstone of site characterlzation. A geologic well
Io£ should be a complete descrlption of the materials
penetrated and a history of activities associated with the
drilling. ]he Keolo£tc log should be constructed as drilling
advances.

If the observations or data recorded on the geologic log need
no be changed or modified, the changes should be made by
drawing a single line through the words or phrase which is to
be changed a_,d the ,_ew notation made. Erasures should not be
m_de on a geol ogica[ _e[l log. Erasing notations call result
in the loss of val,_able in[ormation and the change may prove
_c_ be less accurate than the initial observation. A geolo£ic
[_,£of a boring should, at a minimum, contain the follo_ing
, leman ts :

l k_y Nume_:

Xame o£ dI'i[[in¢ contractor.

_ame of dr il le,'.

Name and employ-at of person lo_ging the boring, and

Name of service companies called onto site, (e.g.,
electric lo£ging, cementing, etc.).

2 _ake and model of drilling equipment.

3 Dri[Iin_ method.

4 _lethod of sample collection and preparation.

5) Sampling interval(s).

6) Complete and detailed [ithologic description of materials
penetrated.

7) Depth interval and estimated rate of discharge for all
encountered ground water.

4_lodified from The California Site Mitigation Decision Tree
_lanual, DHS, May, 1986, pages 3-23 and 3-24.
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8 ['ransient data such as penetratlon rate IASTM D1586), blt
pressure, drilling fluid weight and _ Is,_ostty, drill

chatter, adjustments made to the drliling machlne or

drilling procedure, problems or successes and other

incldental information that may provide an indication ut
subsurface conditions.

9 Date_ of starting and completion for all phases of the

well drilling and construction le.g., sampling,
cementing, et_. ).

I0 As-built drawings of wells, piezometer, or other devices
constructed or installed in the borehole.
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5e\_,r_l tests _hould be performed to determine possible
transport path,_ays and relative rates of leakage. This

i_'_f,,rmation, a[on_ _.ith the other requested data, should help
to d,t_rmine ,,'hereleak mig_'ation is most likely to oc.cur.
Fhus, the corr,_c'tm_,n]torin_ layout and deszgn can be achieved
f,_rboth vadose and grollnd water monitogin£.

The f"rst anal: _es should [;e for grain slze distribution
(steve analys_,_: \_'F_ID 4Z2-630). Fhe report should _:ontaln
I},t• f,,]lowin£ _formation:

[ ,_!a_:imumsize ,,f particles.

Z _'ercenta£e retair,ed on each sieve.

3 Descriptlor, of s_ind and _rave] partit-[es (shape arid
}Lardness).

4 Specific gravity (ASTM D _:54-83).

_' Fhe pH (AST._IG51-77) of the discrete soil intervals should be
submitted, qhis shou]d be performed by a pH meter.

Soil moisture content (_,,ST}ID 2216-80) should be submitted for
discrete soil intervals.

(ation exeht%n£e capacity (EPA Method 9080) should be deter-
mined to zid i.,.design of vadc,se zone monitoring. This test
consists of I'uD_laeingthe original adsorbed nutrients by
barium, potassL_m, or ammos,lureions and determination of the
amo_Jnt of ions adsorbed.

Perme_Lbility of on-site soils should be determined by testin£
nearby soils that have characteristics similar to soils
underlyin_ the disposal area. Permeability shou]d be
determined by laboratory and field methods.

['he laboratory permeability test method (ASTM D 2434) is
d,_signecifor gt'anular soils and is not as reliable for fine-
grained soJ]._. Granular soils should also have their
permeability determined by field methods.
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An infiltrometer is recommended for permeability determination
of fine-grained soils. A double-ring infiltrometer
(ASTM D 3385-75) is the preferred method. The report should
contain a description of the soils underlying the infiltration
lest site down to the water table, temperature and pH of fluid
used, and difference in rates of flow for inner ring and
annular space between rings. Although this test [s usually
used only on man-made clay liners, it may have some
applicability for fine grained solid waste disposal site
soils.
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The purpose of piezometers is to measure ground water
gradients (pressure). They may also be used as sampling wells
(monitoring wells) in some cases. If so, this should be
stated as such in the SWAT proposal. However, this section
will focus sol_[y on ground water gradient measurement.

Piezometers should be capable of determining horizontal and
vertical components of' flow for the uppermost saturated zone.
Seasonal and temporal variations should be accounted for. The
well screen should be not more than ten feet in length and
often may be as short as one foot. Piezometers screened
through the water table may have a screen length of up to
20 feet; however, it should be documented by water level data
that a significant variation in water table elevations over
time necessitates this modification. The filter pack should
not extend more than two feet above the screen.

The location and elevation of the top of the well casing
should be surveyed to an accuracy of 0.01 feet and permanently
,narked. The water level measurements should have the same

accuracy. The _urvey mark should be placed on the casing and
may need to be resurveyed periodically.

Piexometer water level measurements of all points in the
piezumete1" network should be taken as close together timewise
as possible, preferably within a few hours, s and definitely
within a 24 hour time span. This is necessary to minimize
temporal variations in the water level.

The inside diameter of the piezometer casing may be as small
as one inch. Ho_4ever, if this well also serves as a
monitoring well, a larger size casing is necessary (see
Appendix 7: Monitoring Well Design And Placement). Also,
most pressure transducers require a one and one-quarter inch
or larger inside diameter casing.

A minimum of three piezometers screened at the same depth is
needed to determine horizontal gradients. Clustered single
completion piezometers are recommended for determination of

3Where piezometers are located near surface waters having

significant water level changes (such as tides or flood flows),

tide tables or stream gage data should be provided over the
sampling period.
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vertical gradients. Each cluster should be installed at one
location according to the following guidelines:

• aquifers 50 feet or less in thickness: two depth-
staggered piezometers.

• aquifers 50 to I00 feet in thickness: three deptn-
staggered piezometers.

Piezometer construction should follu_ the same guidelines as
monitoring well construction except for screen length. These
guidelines are outlined in Appendix T: Mohitoring Well Design
And Placement.

A map showing all piezometer locations and ground water flow
directions and equipotential lines (flow net) should be
included in the SWAT report along uith a full description of
piezometer placement and design.
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APPENDIX 6: VADOSE ZONE MONITORING

A. INTRODUCTION

Water Code Subsection 13Z73(b_,(2) requlres a chemical
characterlzation of the soil-pore liquid in those areas
which are likely to be affected if the solid waste
dlsposal site is leaking, as compared to geologically
similar areas near the solid waste disposal site which
have not been affected by leakage or waste discharge.

Vadose zone (unsaturated zone) monitoring is especially
useful where thick unsaturated zones underlie disposal
facilities. The contaminant plume may be identified and
leakage stopped long before a ground water monitoring well
would show any evidence of a problem.

B. PRESSURE/VACUUM LYSIMETERS

I. DESCRIPTION:

The best device for obtaining water samples from the
vadose zone is the pressure/vacuum lysimeter. This
device consists of a closed cylindrical chamber made
of inert material. The soil water intake portion
{cup) is made of a porous material of low permea-
bility. Soil moisture is drawn by vacuum into the
chamber and collected by access tubes.

Lysimeters may be placed in either shallow trenches or
in borings (either vertical or drilled at an angle
below the landfill). The lysimeters should be put in
place with a silica flour filter pack to provide
continLJity with the surrounding formation.

The placement of lysimeters is critical. These
devices should be installed at locations which will
optimize their efficiency in relation to fluid
movement in the vadose zone. The lysimeter should be
pieced in fine-grained soils (silt or clay) as these
materials tend to absorb fluid. Moisture in the

vadose zone tends to move rapidly through porous soils
thus requiring an excessive vacuum to obtain useful
quantities of soil-pore fluid.
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Although fluid transport tends to be vertical in the
vadose zone, migration will afro occur laterally along
geologic contacts. Fluid movement also <,ften occur_
alo_Ig small cracks and irregu[aritles.

2. PRELIMINARY WORK:

Continuous soil coring should be performed prior to
designing a vadose zone monitoring system. Soils data
must be obtained to identify the best depths for
placement of the ]ysimeter. The structure, litholog}
and soil characteristics of the vadose zone must _e

determined for correct lysimeter placement. This
information can be derived from continuous soil cores.

A complete lithologic and soil analysis of the cores
should be performed (see Appendix 4: Physical Analysis
Of Soil Samples, and ASTM D 422-63 and D 854-83).

3. QUALITY CONTROL PROCEDURES:

Lysimeters have earned an unwarranted reputation amon_
many as being undependable. Much of the problem can

be ]aid to an absence of good quality control work.
There is a need for the lysimeter and all tubing to b_
pressure tested prior to placement in the ground.
Further, the whole installation must be field tested
after it has been placed at the target location. The
system should be placed under vacuum to determine
whether there are any significant leaks in the system.
Next, the continuity of the lysimeter and its silica
flour jacket with the formation should be tested.
Distilled water is poured down the tubing and allo_ed
to stand for several days. The lysimeter is then
placed under vacuum. If the device fails to produce a
relatively steady flow of water, the installation is
faulty and should be replaced.

C. ALTERNATIVE DEVICES

Some field conditions create difficulties in using
pressure/vacuum lysimeters. These include fractured rock
areas or dry gravels. Many have proposed to conduct
chemical analyses of soils obtained from drilling. This
method fails to obtain representative soil pore fluid
samples in that the volatile organic chemicals will be
mostly lost.
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The following alternatzve de\'ice_ do not provide the

information required in Subsection 13273(b)([) (i.e.,
_hemical characterization) but onl_ provide an indication

of moisture content. Consultation with the Regional Board

is recommended prior to installing an alternative device.

In very d:> soils u[" _n _ranular solls, vacuum/pressure

lysimeters [nay not be able to overcome the soil tension.

In this case, tensiome+e_ may be required. A tensiometer

consists of an inert cup attached to the bottom of a rigid
tube. A smaller tube leads below the sealed top to a

recording device. The tens[ometer [s filled with de-aired

water, a solution of ethylene or polyethylene glycol, or a
solution of methanol. The_e devices measure the vacuum

that is caused by the fJuid leaving the vessel and going
into the soil.

An_" change in pressur_ indicates fluid movement through

the vadose zone, assuming all components are operating

correctly. The same considerations for placement of

lysimeters apply to tensiometer_.

Soil moisture blocks may be used under some circumstances.

These consist of two electrodes embedded in a porous

material that is in equilibrium wlth the soil in the

vadose zone. Gypsum, ceramic, capstone, fiberglass, and

nylon can be used as the porous material. These devices

measure only the presence of moisture and do not yield

qualitative results. Calibration curves should be run for

each block used. The blocks are tested by being placed in
distilled water and the resistance is measured. If it

varies more than 50 ohms, the block is defective. The

results should be submitted to the Regional Board.

A combination of soil moisture blocks and vacuum/pressure

lysimeters may be used. First, soil moisture blocks are
installed in a borehole to determine the location of fluid

if present. Then a vacuum/pressure lysimeter may be

installed in this location to sample the fluid.

Electrical resistivity net methods arc not recommended.

The results are not reliable except in ideal situations

where ]eachate and soil conductivity are vastly different.

Borehole neutron logs may be used to estimate moisture

content. They are the same devices used in downhole

geophysical measurements. The device senses the presence
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of hydrogen a[oms surrounding the cased hole. A hole can
be slant drilled under the landfill, cased, and covered.
At various testing intervals, this device can be lowered
down the hole, the presence of water response noted, and
determination of fluid migration (and possible leak) made.

D. REFERENCES

For additional information on vadose zone monitoring
techniques, the following publications are recommended:

• Murrison, Robert D., Ground Water Monitorin_
Technolog Z, published by Timco Manufacturlng, Inc.,

Wisconsin, 1983.

• Everett, L.G., L. G. Wilson, and E. W. Hoylman,
Vadose Zone Monitoring For Hazardous Waste Sites,
published by Kaman Tempo, Santa Barbara,
California, 1983.

There are numerous other articles on the various
techniques for vadose zone monitoring. As the field of
vadose zone sampling is rapidly changing, it is important
to review the latest literature.
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TECHNICAL GUIDANCE MANUAL
SWAT PROPOSALS AND REPORTS

APPENDIX 7: MONITORING WELL DESIGN AND PLACEMENT

A. iNTRODUCTI{gN

Fhe primary p_rpose of a m¢nJtoring well is to obtain

representative _al:er quallt? samples, in most cases, it
is als_ _:rtticai that _oo,_ soil and ground water samples

can be obtalned durJn_ the drilling of the well. In this

_ay, the hydrogeo[ogic database for the site can be

augment ed .

2n some cases, these wells may be utilized for piezometric

measuremen1_ as well as for aquifcr testing.

For" most solid waste disposal sites, a minimum of four

monitoring _ells should be required including at least

one upgrad_nt and three downgradient wells. The
monitoring wel]_ shall be in full compliance with
Section 2555(c), (d}.

B. DRILLING METHODS

I. HOLLOW STEM AUGER:

hoiio'_ stem auger is the method of choice whenever

conditions permit (unconsolidated material and shallow

depth). The auger leaves the borehole relatively

undisturbed. There is no mud cake formed, therefore,

no adverse change in the permeability and chemical
characteristics of the formations immediately

murrounding the borehole. In addition, continuous

,zorin_ is more easily accomplished with this method.

2. CABLE TOOL:

This drilling technique has been used by well drillers

for many decades. It is particularly effective for

penetrating cobbles. Its main drawback, however, is

the inability to obtain good soil samples.

3. ROTARY DRILL:

This driliing technique is widely used in both

dlilling of oil wells, water wells, and foundation

borings. Drilling fluids or compressed air are

required to bring the cuttings up to the top of the
hole.



TECHNICAL GUIDANCE MANUAL APPENDIX 7
SWAT PROPOSALS AND REPORTS MONITORING WELL

DESIGN AND PLACEMENT

This method is particularly useful where reslstant
geologist formations are present and greater completion

,_ptn_ are required.

Most commonl}, drilling mud is c_rculated as the

drilling fluid, forming a mudcake which supports the
borehoie and reduces caving. Because the mud (or

other drilling fluld) may affect formation permea-
bility as _ell as the chemical characteristics of the
aquifer, considerable effort must be employed to clean
mud from the borehole and the formation. In many
cases, the: mud or other florid cannot be entirely
removed; thus, the chemistry of any drilling fluids
used should be analyzed in order to determlne their
effects on ground water samples. Further, it is
almost impossible to identify small inflo_¢s of ground
_ater.

Less commonly, compress_:d air is used. The disadvan-
tages of this method are lack of support for the
borehole during drilling and substantial air pressure
neede_i to remove the cuttings from the hole. The
high-_elocity air flow may dry out a seep to the point
_4here _t ts not recognized.

4. CASING HAMMER:

This tool is operated by driving the casing into the
ground at or a short distance behind the drill bit.
In this way, caving of the hole is prevented without
any degradation of the formation with drilling mud.
It is particularly useful for drilling in unconsol-
idated materials such as gravels and cobbles. Depth
limitations are inherent with driving casing due to
the friction between the casing and the surrounding
formation.

C. WELL DESIGN

Drawings and data should show construction details of
monitoring facilities. These data should include:

• map of well locations
• borehole depth
• casing diameter and length
• casing materials (PVC, stainless steel, etc.)
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• type, _ize and position of perfocations (provide
.justittcat._on)

• method of ioin[ng sections of casing
• description of filter material {provide

.justi fJ,:ation)
• deptl_ and composl,tkon o[" seals
• method of cementlrlg
• method and l_ngth of time of _tevelopment (provide

0usti[ icution!

D. MATERIAL SELECTION

Casing _ne screen _naterla] selection is important for
cepresentative samp[in_ results. The material should be
chemically inert and should ha_e high tensile and
compressive strength. The selection of materials should
be based on downhole conditions.

I. POLYVINYL CHLORIDE (PVC):

Drinking water quality PVC casing and screen are often
used in shallow, corrosive environments. However,
ketones, esters, and aromatic hydrocarbons tend to
adsorb and desorb from this material. Thus, deter-
mination of absolute concentration is not possible and
very low concentrations may not be detected. The
relatively weak tensile strength of PVC will usually
not allow placement much past 300 feet. The annular
space should be larger than the three inches needed to
accommodate centralizers (see section on Well
Integrity) wlthout placing undue stress on the PVC.
No glued 3oints should be used in the casings; only
threaded joints should go into the hole.

2. FLUOROCARBON RESINS (FR):

The FR have the same structural limltations as PVC.
However, it is a more inert material and is more
resistant to corrosives. Some adsorption and desorp-
tlon occur here, also, although at a far lesser degree
than PVC. Scratching of the FR will cause accelerated
adsorption and desorption.

3. STAINLESS STEEL (SS):

Use of SS 316 is often a good choice. It is more
chemically resistant overall then PVC and has a high
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tensile strength. Ho_,e\eu, it may corrode and leach
some trace meta[_ over _me. Stainless stee_ may act

a<t _s a ba,2tec:a[ 5ubstrate and _s s,_cept idle tcj
_nrrt,ston [_'_,m ,_hlor_de. S_ 304 ts _<,_ as resistant
tO ,2OFFO_ [o_ as SS _! [6 .

The above matez ials can be cumhined to create hybrid
wells. These consist of mode than one material bein£ used
in the casln£ and screen. H,J_e_er, two .JJt't'erentmetals
c_nnor be {rl_ta[[ed ne_:t to _aeh other' due t_, ,-,athodic
_]orrosion.

The cost of installation is usually given t,-,o much
priority. (Jonsi_lering tilecosts for chemical analyses or,
a 20-year well, t}_e initkal ,-onstruction costs are less
tha_ one percent o[ the total cost.

E. WELL FILTER PACK DESIGN

Proper filter pack 6 design ensures correct screen entrance
velocity so volatile organic chemicals will not be
stripped out of the water sample. The filter pack also
prevents clogglng of the perforations. The filter pack
design is governed by the aquifer material. A sieve
analysis (described in Appendix 4: Physical Analyses of
Soil Samp|es) should be performed on the portion of the
aquifer open to the filter pack. If this is not posslble,
representative samples (at least three) should be taken at
similar portions of the aquifer.

The sieve data is plotted on semi-log paper &nd a curve
constructed. The uniformity coefficient (UC) is then
calculated. _ The P70 size [s then multipli_:d by a n_mber

between 4 and 9, depending on the bL':

_See The California Site Mitigation Decision 'Free )lanual, DHS,

May, 1986, pages 3-64 through 3-68.

_This coefficient is determine_] by dividing the dimension of

the mesh openin_ of the sieve which retains 40 percent of the
sample (D40} by mesh openin£ which retains 90 percent , (D_)_ .
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• It tn_ [_ _s [e_s than _ equal fo 2.5, use a

muLt'pLe of 4 ot 5. [f [U percent or more of the
tormation passes throuzh the ZOO sie,'e, use 4 as the
multiplier; otherwise, use 5.

• If the UC [s Oet_een Z.5 and 5, use a number between
5 and 7. if I0 percent or more of the formation
passes through, use 6; etherwrse, use 7.

This value _s plotted on _h_ graph and a ._urve parallel to
the original curve ks constructed.

[f the UC is greater than or equal to 5.0, a different
method is used. The DT0 is multipiied by 6 and 9, and the
result plotted. ParalLel lines with a UC of less than or
equal to 2.5 are constructed. These are the boundaries of
the filter pack. If i0 percent or more of the formation
passes through the 200 sieve, the filter pack curve is to
be near the ]o_:er boundary line. [f less than I0 percent
passes through, the filter pack curve is near the upper
boundary line.

The filter pack should be no less than three inches wide
and no larger than five inches.

F, SCREEN DESIGN

The screen Js designed after the filter pac£ design is
determined. _or a filter pack having a UC less than or
equal to 2.5, a slot size small enough to keep out
90 percent of the filter pack should be used. If the UC
is lar_er than 2.5, use a slot size small enough to keep
out 80 percent of the filter pack.

The entrance welooity through the well screen is a
function of the open area of the screen and the pumping
rate.s The _g_Lim_l water entrance velocity is 0.I feet

per accord or less. If it is any faster, volatile organic
chemicals may be stripped array.

8The pumping rate is determined by the transmitting capacity

of the screen. Multiply the number of square inches of open area
per foot of casing by the conversion factor of .31. This is the
capacity of that screen in gallons pep minute per foot. Multiply
this by the total feet of screen to determine the pumping rate.
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G. WELL DEVELOPMENT

For optimum ,.ell performance, a[l fine-grained soil that

may _ave been introduced into the formation during the

drilling process should be removed. (Turbid samples

indlcate that the well was not correctly designed or

developed.) The recommended method for _el[ development
Js the use of vented surge blo,_ks.

H. WELL INTEGRITY

__ntralizers are commonly used for centering the well
screen and blank casing in the borehoie. Without the
centralizers in place, it is likely that the casing will
be lying against the borehole at many points. These areas
thus would not receive a cement grout mixture in suf-
ficient quantity to assure a seal on the well. A poor
seal can occur anywhere along the casing and cause surface
infiltration and cross-contamination,

The annular space of the well should be at least three
inches wide. This allows centralizer placement (as _ell

as filter pack placement). -_ smaller annular space will
p,t too much stress on the casing and not allow adequate
development. {n the case of PVC casing, an even larger
annular space is required due to PVC's relatively slight
tensile strengths. Hollow stem augers do not require th,:
use of centralizers.

Centralizers in all types of wells should be placed every
20 feet on well screens longer than 20 feet in length.
The beginning one is set at the bottom. If the screen is
less than 20 feet in length, a centralizer should be set
at the bottom and the top. The blank casing should have
centralizers placed every 40 feet. The centralizers
should be lined up to avoid interference with the tremie
pipe during cementing. They should be set equidistant
around the casing (120°).
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I. CEMENTING

,\ _eal shoal[ t h_ p(,_ced ahov_ th_ fi irer pac_ to _al it
from the _" ,ut 9. The _al sh,_uid _'ons:st of thr_e to five

feet of sodium bentonite placed directly on the filter
p_xck. The benLonite _s usoa[[y _<,piaced by a conductor
(tremie) pipe or, z[ _Jniy r, f'_._feet beio_ the ground
_urf_ce, poured _nto the annulus. The bentonite mixture
must be allowed sufficient time to hydrate before
emplacement of the grout.

Two types of cement are acceptable for grouting of the
ue[is. One is a cement-sand grout, and the other (for
_ituations requiring lower density materials) is a cement-
bentonite grout. The cement mixture should be .jet mixed,
and injected through a tremie pipe into the annular space.
All ingredients should be dry, uniform, uncontaminated,
and lump free.

The cement-sand grout formulation should consist of API

Class A Portland cement, 20-40 grade sand, and potable

wate[. The proportions should be 5.2 gallons of water per

85 pounds of cement (added last,) to yield 1.70 cubic feet
of grout.

The cement bentonite grout mix may be prepared by either
prehydr_tlng the bentonit_ or dr/ batching the cement _nd
benton i te.

• Tt_e i,rehydration formulation consist.s of a 94 pound
_,_k of AP[ _;las_ A Portland cement being added to a
smooth jet mixed mixture of API cement-grade
bentonite and water (proportions of I0 g_llons
water/2.0 pounds of bentonite). ]'his yields 1.85
cubic feet of grout.

• Dry batchin_ consists of mixing the cement and
bentonite as dry ingredients in a special portable
mixin_ plant. 7'he formulation is 9.1 gallons of
water (added at job site), 5.6 pounds of bentonite,
and a 94 pound sack of cement, yieldin_ 1.73 cubic
feet of grout. If bentonite that is not API cement-

_If grout has been placed below the filter pack, a bentonite
seal should likewise be placed on top of the _rout below the filter
pack.
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grade is used, the mixture may be unpumpahle. If

the driller has had experience with proprietary
gr'out_ (i.e., Volclay), use of these grouts may be
considered.

The end of the tremie pipe should be submerged in the
g_out at a]l times during cementing. The pipe should be
n:a11_ta_nedfull.

Man' "E-Loggers" are prepared to conduct a cement bond log
to determine the quality of the cementing job. This
valuable tool wo['ks _ell with steel casing_ however, it
gives highly suspect data in PVC-cased _ells.

J. WELL CONSTRUCTION

Multiple-screened wells are not recommended for the
reasons outlined in Appendix 5: Piezometer Design and
Placement.

The dlameter of the wells should be related to the
drilling conditions, transmissivity of the aquifer and
size of the equipment to be lowered down the well. Larger
diameter wells generally allow faster purging and }lave a
larger area of influence. Small diameter wells, on the
other hand, _-equire far smaller purging quantities.

K. WELL PLACEMENT

At a minimum, four monitoring wells are usually required,
one upgradient, and three downgradient from the solid
waste disposal site.

The number, location, and depths of background (up-
gradient) monitoring wells must be capable of yielding
ground water samples that are representative of background
ground water quality in the uppermost aquifer beneath the
landfill. The wells must be in the area of the aquifer
not affected by the facility. Depending on the hydro-
geologic characteristics of the site, more than one
background well may be needed. In instances where it is
impractical to get an upgradient well to serve as a
background well (such as in steeply dipping aquifers), it
may be possible to monitor a downgradient well. However,
it must not be in a portion of the aquifer affected by the
facility.
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Downgradient wells should be located so as to detect any
waste constituents migrating from the landfill as well as
seasonal or temporal and naturally or artificially induced
variations in ground water flow. The wells should be
installed as close as physically possible to the edge of
the landfill, ideally at the point where a plume will
first enter the ground water. In most cases, this will be
the uppermost aquifer; however, conduits (solution
channels, open fractures, etc.) may actually provide a
faster migration path to a deeper aquifer. These deeper
aquifers may require monitoring also.
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APPENDIX 8: DETERMINATION OF SUBSURFACE HYDRAULIC CONDUCTIVITY

Subsurface hydraulic conductivities should be determined
for the uppermost aquifer and any boundary conditions
(confining zones, flow restrictions, etc.) underlying the
site. Without this information, proper monitoring well

placement is uncertain. Monitoring wells should be
screened in areas of greatest flow within the uppermost

aquifer.

Field methods provide the most accurate hydraulic
conductivity data but should be augmented by laboratory
testing. Field hydraulic conductivity and transmissivity
testing consists of either single well tests or multiple
well tests.

Single well tests involve the addition or removal of a
known volume of fluid (or air pressure increase and
decrease). Rates of recovery are determined from this
well. Multiple well tests consist of the pumping of one
well while recording the levels of ground water in
adjacent observation wells. The latter method gives more
accurate results as it takes into account inhomogeneities
in the aquifer. This latter method should always be used,
with the single well tests used as supplementary testing.

Packer tests, consisting of packing off a section of
borehole and injecting fluid, may also be used to measure
hydraulic conductivity. However, these tests only provide
semi-quantitative results. It may be difficult in some
cases to differentiate confining beds from low yield

aquifers. A full description of ground water flow rates
should be presented.

The reader is referred to Groundwater And Wells by
Fletcher G. Driscoll, 1986, Johnson Division, St. Paul,
Minnesota, for a more thorough description of hydraulic
conductivity testing.
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APPLIEDACTION LEVELS

NOIE: Applied Action Levels (AALs) ore developed according to procedures outlined In The Calltornla Site Mitigation Decision Tree Manual (CHDS, 1986). AALsore not
*clean-up numbers," but are Intended only for use In the riskapprolsal process described In Chapter 7 of The Decision Tree Manual. Please refer to the last page o1 thislist
for explanatory notes.

AALsoll
Biological AALwate r AALal r contact Test I Test 2 Test 3

Substance Receptor l_g/L pg/m _ mg/kg Comment Summation/Comment Summation/Comment

Acenaphthene Human 20 2 Sum over all medla Sum wlth NON-CARCINOGENIC PAHs*

Acenaphthylene Human 20 2 Sum over all medla Sum with NON-CARCINOGENIC PAHs*

Aldlcarb Human 20 2 Sum over all media Sum with (_HOLINESTERASEINHIBITORS

Aldlcazb Sullone Human 40 4 Sum over all medla Sum with CHOLINESTERASEINHIBITORS

Anthracene Human 20 2 I00 Sum over all media Sum with NON-CARCINOGENIC PAHs"

Arsenic Human 0.01_ 0.0002 Detection limit for Sum over all media Sum with CARCINOGENS
arsenic In water Is
5 l_g/l'*

State ambient air level
is0.002iAg/m3_** -"

Arsenic Aquatic 70 Freshwater species

Arsenic Aquatic 20 Saltwater species

Barium Human 350 5 Sum over all media Sum with RENALTOXINS

Benzene Human 0.2 0.07"I' Detection limit for Sum over all media Sum with CARCINOGENS
benzene In alr
Is3 l_g/m3.*

Benzene Aquatic I Freshwater species

Benzene Aquatic I Sallwater species

Benzo(o)pytene Human 0.09 0.009 Sum over all media Sum with CARCINOGENS

Cadmium Aquatic 0.2 Freshwater species

Cadmium Aquatic 5 Saltwater species

• PAHs = Polycycllc Aromatic Hydrocarbons.

°" Detection limit as reported by lhe Hazardous Malerlal Laboratory, CDHS. Contact TSCP Headquarters Ioxlcologlsts tar guidance when the detecllon limit for a subslQnce Is gzealer than
the health-based crilefion.

•*" See Proposed Identification el Inorganic Arsenic as a Toxic Air Contamlnanl, May 1990.

ol -



4r
STATEOF CAL• IA--ENVIRONMENTAL PROTECTION AGENCY • DEPARTMENT OF TOXIC ,_r qlCESCONTiIOL
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AALsoil

Biological AALwale r AALai r contact Test 1 Test 2 Test 3
Substance Receptor I_g/L l_g/m_ mg/kg Comment Summation/Comment Summation/Comment

Chloroform Human 6 0.6 Sumover all media Sum with CARCINOGENS

Chromium (III) Human 50.000 50 Sum over all media No toxic effects at the highest dose lesled;
lest 3 not applicable

Chromium Aquatic 50 Freshwater species ........................................................
Chromium Aquatic 2 Saltwater species

Copper Human 4,000t 200 Above 1,300 l_g/L.Cu Sum over all media Sum with HEMATOPOIETICTOXINS
in waler produces
bad taste/color*

Copper Aquatic 4 Freshwaterspecies
...........................................................................................................................................

Copper Aquatic 6 Saltwater species

Cyanide (as CN) Human I,[X]0 50 Sum over all media Sumwith THYROIDTOXINS

2,4-D (2,4-Dlchloro- Human 40 4 Sum over all media Sum with RENALTOXINS
phenoxyacetic
acid)
....................................................................................... ..............................................................

Diazinon Human 30 3 Sumover all media Sum with CHOLINESTERASEINHIBITORS

Dicofol Human I 0.I Sumover all media Sum with CARCINOGENS
Dioxins

2, 3, 7, 8-|CDD Human 0.[]00002 0.0000001 Sum over all media Sum with CARCINOGENS

2, 3, 7, 8PsCDD Human 0.000004 0.0000002 Sum over all media Sum with CARCINOGENS

2, 3, 7, 8-H6CDD Human 0.00002 0.000001 Sum over all media Sum with CARCINOGENS

2. 3, 7, 8-H7CDD Human 0.0002 0.00001 Sum over all media Sum with CARCINOGENS

2, 3, 7, 8-OCDD Human 0.002 0.[3001 Sum over all media Sum with CARCINOGENS
.....................................................................................................................................................

Ethylbenzene Human 2,000 100 Sum over all media Sum wlth DEVELOPMENTALTOXINS

Fluoronthene Human 20 2 Sum over all media Sum wlth NON-CARCINOGENIC PAHs'*

Fluomne Human 20 2 Sum over all media Sum wlth NON-CARCINOGENIC PAHs'*

Heptochlor Human 0.1 0.01 Sum over all media Sum with CARCINOGENS

Heptachlor Human 0.02 0.002 Sum over all media Sum with CARCINOGENS

Epoxlde

• Forlest I, useAALwaler = 1,300IAglL,based on ofganoleplicdata. Forlosls2and 3, useAALwaloi = 4,000 pg/L.a hoallh-Dasedcfllorlon.
"" PAHS= PolycycllcAromalicHydfocalbons.
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AALsoll
Biological AALwate r AALai r contact Test I Test 2 Test 3

Substance Receptor I_g/L iJg/m_ mg/kg Comment Summation/Comment Summation/Commenti i i i

nHexane Human 100 200 Sumover all media Sum with NEUROTOXlNS"

Lead Aquatic 10 Freshwater species

Lead Aquallc 4 Saltwater species
....................... p:. ............ . ..................... . .................................

Lindane " Human 0.2 [:).02 Sum over all medlo Sumwith CARCINOGENS

Malathlon Human 800 80 Sum over all media Sumwlth CHOLINESTERASEINHIBITORS

Mefcu;_/(Inolganlc) Human 2 0.07 Sum over all media Sum with RENALTOXINS

Melhyl Ethyl Human 2.000 300 Sum over all medla Sum wllh DEVELOPMENTALTOXINS
Kelone

(2-Bulanone)

Melhyl n-bulyl Human 30 4 Sum over all media Sum wllh NEUROIOXINS
Ketone

Naphthalene Human 20 2 Sum over all media Causes serum chemlstry aberrations;
Sum with NON-CARCINOGENIC PAHs'"

Naphlhalene Aquatic 600 Freshwaterspecies

Naphthalene Aquatic 70(] Saltwoter species..................... . ............. . ..................................... . ............................

Nickel Human 400 0.1 AALalr not tar nickel lest 2not applicable lest 3 applicable to air only;
corbonyl or nickel Sum with PULMONARYTOXINS
subsulfide

Nickel Aquatic 1 Freshwater species

Nickel Aquatic 8 Saltwater species

Paraquat Human 200 4 Sumover oUmedia Sum with PULMONARYTOXINS

Parathion. Ethyl Human 40 0.3 Sumover all media Sumwith CHOLINESTERASEINHIBITORS

Paratholn. Methyl Human 66 7 Sum overall media Sumwith CHOLINESTERASEINHIBITORS

Penlachlorophenol Human 2 0.2 Sum over all media Sum wilh CARCINOGENS

Pentachlorophenol Aquatic 5 Freshwater species

Penlachlorophenol Aquatic 10 Saltwater species

Phenanthrene Human 20 2 100 Sum over all media Sum with NON-CARCINOGENIC PAHs'"

Phenol Human 5.[X:]O 400 Sum over all media Sum wlth RENALTOXINS

Pyfene Human 20 2 Sum over all medla Sum wllh NON-CARCINOGENIC PAHs°"

° AAL Ioi n-hexane may need to De leduced when melhyl elhyl kelone (MEK) is also present. (MEK may polenllote the neulolox|clly of n-hexone). Conloct ]SCP Headquadefs loxlcologlsls
for guidance.

•" PAH$ = PolycycUc Aromatic Hydrocarbons.
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Biological AALwate r AALalr contact Test I Test 2 Test 3
Substance Receptor I_Q/L l_g/m _ mg/kg Comment Summation/Comment Summation/Comment

Silver Human 200 2 Sum over all media Causes ARGYRIA: Test 3 not applicable

Silver Aquatic ! Freshwater species

Silver Aquatic 6 Saltwater species

letrochlorophenols Human 875 88 Sum over allmedia

loluene Human 2,000 200 Sum over allmedla Sum wlthDEVELOPMENTAL TOXINS

_ToLue_n_e_............_A_q__u?_tic_........9?_...........................Fj_e_s_h.w_o_t_ej.sp_e_c_i_e.s.........................................
Ioluene Aquatic 20 Saltwater species

I. 1,1qrichloro- Human 300 300 Sum over all media Sum with _I_PATOTOXINS
elhone

Ilichloroethylene Human l 7 Sum oval (:]ttmedia Sum with CARCINOGENS
.....................................................................................................................................................

Vinyl Chloride Human 0.5 O.I Sum over all media Sum with CARCINOGENS

Xylene (all Isomers) Human 2,000 400 30,000 Sum over all media Sum wllh DEVELOPMENTAL IOXlNS

Xylene Aquatic 40 Freshwater species

Xylene Aquatic 70 Saltwater species

Zinc Human 8,000 800 Sum over all media Sum with HEMATOPOIETIC TOXINS

Zinc Aquatic 30 Freshwater species
.................................................................................................................

Zinc Aquatic | 0 Saltwater species
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APPLIEDACTION LEVELSAND RISKAPPRAISALMECHANISM

The California Site Mitigation Declslon Manual (CDHS, 1986)describes a receptor recelves an excessive exposure to any toxic substance via
standardized approach to setting waste site mltlgatlon crlterla. One of contact with all pertinent media exposure. The exposures via various
the major elements In the riskassessment process Is speclfying how media are assumed to be cumulative unless an exception Is noted In
exposure criteria, known as Applied Action Levels (AALs) will be the lest 2 Comment. Test2 is:
developed. The AALs listed In this table represent the established
exposure criteria for the speclfled blologlcal receptors (human or Cwater . Calf + Csoll
aquatic species) for each substance of each medium (water, air, or AALwater AALalr AALsollcontact
soil). With this information, the RiskAppraisal Mechanism (described In
Chapter 7 of The Decision Tree Manual) is ready to be used to answer If the sum above exceeds unity, then the test falls, the receptor is
the question: *Are the sensitive biological receptors of concern at considered to be at riskof an adverse Impact, and a riskmanagement
significant risk?" processshould be Initiated.

The evaluation of riskassociated with exposure to contaminants on a Test 3: The third test In the riskappraisal process evaluates multiple
hazardous waste site can be accomplished by applying a series of chemical/multiple media exposure. It determines whether a biological
three riskappraisal tests. If any of the tests fall, It Is concluded that a receptor receives an excessive exposure In all pertinent media to an
sensitive biological receptor of concern is considered at significant rlsk aggregate of substances which produce the same toxic manlfeslaflon
for an adverse Impact. Thisshould Initiate a riskmanagement process upon which the AALsfor these substances are based. Test3 In this table
leading to a decision on whether a remedial action Iswarranted, assumes addltlvlty of such exposures, and appropriate summation Is

Indlcated In the Test3 Comment. Thistest can be expressed as:
Test I: The first test in the risk appraisal process evaluates single
chemical/single medium exposure. It determines whether a biological Cwater,1 Calr,1 Csoll,1

+ . .
receptor receives an excessive exposure to any toxic substance via AALwate;,l AALol;, I AALsollcontacl, l

contact with a contaminated medium (e.g., water, air, soil,or biota).
The test compares the level of exposure to a chemical In a medium, Cwaler. 2 . CalL2 . CsolI.2 . ... . Cmedlum.n
abbreviated as Cmedlum, with the AAL criterion for that chemical In AALwalef.2 AALoh,2 AALsoilconlacl.2 AAlmedlum,n

the same medium, AALmedlum, I.e.,
lest 3 Is undertaken for each group of chemicals which produce the

C medium same toxic effect. If the sum for any group exceeds unity, then the test
AALmedlum fails, the biological receptor is considered to be at riskof an adverse

effect, and a riskmanagement processshould be initiated.
If the resulting value Is greater than one, then the test fails, the
biological receptor Is considered to be at riskof an adverse Impact, The riskappraisal mechanism repeats Test I through Test 3 for all toxic
and a riskmanagement process should be Inltlate,_. substances and the Identlfled sensitive biological receptor(s) at a

waste site. When any cumulative ratio of concentrations over AALsIs
Test 2: The second test In the riskappraisal process evaluates single greater than I, then the receptor of concern Is considered at riskof on
chemlcallmultlple media exposure. It determines whether a biological adverse effect, and a riskmanagement process should be Initiated.
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APPENDIX C

FIELD METHODS

1.0 UTILITY CLEARANCE

All proposed borehole locations were located by JMM and cleared for buried utilitiesor other subsurface

obstacles by PWC prior to drilling. If locations were not approved by PWC, the boring location in question was

moved to a nearby location that was clear and approved by PWC.

2.0 FIELD DOCUMENTATION

Tasks conducted at NAS Alameda were documented in field notebooks, daily equipment calibration

logbooks, lithologic boring logs, well construction logs, well development logs, groundwater sampling logs,

chains-of-custody (COC) forms, sample registers, and sample summary manifests. Blank copies of the lithologic

boring log, well construction log, groundwater sampling/development log, COCs, and sample summary manifest are

attached (Figures C-l, C-2, C-3, C-4, and C-5).

Chronologicalinformationforeachsamplingteamconcerningstartandstoptimes,dailyeventsand

_, activities,problems,equipmentused,crewmembers,weather,andmiscellaneousfieldobservationswererecordedin
boundfieldnotebooks.If a specificformor logdid notexist,informationwasrecordedin thesefieldnotebooks.

Dailyequipmentcalibrationswererecordedin notebooksforeachtypeofequipment.Soildescriptions,sample

locationdepths,geotechnicalblowcountsandsampledepths,timeanddepthIn'stwaterencountered,GeigerMueller

readings,and relevantfieldobservationswererecordedon the lithologiclogs. Theselithologiclogsalongwiththe

wellconstructionlogsalso recordedthe monitoringwellscreenintervals,blankcasingintervals,sandfilterpackand

bentonitesealdepths,groutintervals,surfacecompletionsetup,andamountandtypeof wellmaterials.

Groundwaterdevelopmentandsamplinglogsrecordedmeasuredfieldparameters.Theparametersmeasured

weredepthto water,wellvolumecalculations,amountof waterpurged,turbidity(developmentonly),pH,

conductivity,temperature(°C),andwatercharacteristics(color,odor,etc.). Salinitywasrecordedin someof the

wellsthatappearedto thesamplingteamto havesignificantinfluencesfromthebay. Duplicateandrinsatesample

datawasrecordedon the groundwatersamplinglog. COCformsandsampleregisterswereusedto trackthe

analyticalsamples,duplicates,rinsates,andtravelblanks. ThelaboratoryprovidedpreprintedCOCformsand

samplelabelsallowingthe fieldpersonnelto recordthedate,time,andsampler'sinitialsonthe labelsandCOCs.

Samplesummarymanifestswereusedto inventorysamplesin eachcoolerthat wasshippeddailyto the laboratory.
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3.0 BOREHOLE DRILLING AND SOIL SAMPLE COLLECTION

BetweenNovember1990andJune1991,70 soUboringsweredrilledat AlamedaNAS. Groundwater

quality monitoring wellswereconstructedin allof theseborings. Water Development Corporation (WDC) of

Woodland,Californiadrilled58of thesoilboringsduringCTONo. 107. Theremainingsoilboringsweredrilledby

ExplorationDrillingServicesof RedwoodCity,California,a WDC'ssubcontractorfromNovember1990to

December1990underContractTaskOrder(CTO)No.085.

3.1 SOIL BORING AND MONITORING WELL NOMENCLATURE

Thereare fournomenclaturedesignationsfor the soilboringsandmonitoringwellsbaseduponwell

construction.The "A"wellswerecompletedwiththescreensWaddlingthe watertablein the In'stwater-bearingzone

in thefillmaterial.The "E"wellswerecompletedwiththe screenin the firstwater-bearingzoneat the baseof the

fdl material,topof the confiningHoloceneBayMudclayunit. The"B"wellswerecompletedwiththe screenin the

secondwater-bearingzoneat thetopof theLatePleistocene/HoloceneAlluvial/Eoliandeposits(MerrittSand

equivalen0 belowthebaseof the HoloceneBay Mud. The"C"wellswere completed withthescreenin the second

water-bearingzoneat the baseof theLatePleistocene/HoloceneAlluvia!/Eoliandepositsabovethetop ofthe Late

PleistoceneEstuarinedeposits(SanAntonioFormationequivalen0.To evaluatethe hydrogeologyof the area,many

of the wellswereclusteredwithin10feet of eachother. Thewell locationsmapforactualwell locationsand
clustersare shownin Figure2.2of the maintext of thisreport.

3.2 DRILLING METHODS

Threedifferenttypesof welldrillingmethodswereusedto drillandinstallthesesoilboringsand

groundwatermonitoringwells. DuringCTONo. 085,six shallow"A"boringsweredrilledusinga GEFCOCF-15

mudrotaryrig withhollow-stemcontinuous-flightaugers. Sixdeeper"B"boringswerealsodrilledusingthisrig

andmethodto an approximatedepthof 20to 30feetbelowgroundsurfaceso that lowcarbonsteelconductorcasing

couldbe installedpriorto penetratingthesecondwater-bearingzoneto preventanypossiblecrosscontamination

betweenthe twowater-bearingzones. Themudrotaryrigcirculationsetupwasthenusedto the totaldepthofeach

ofthese"B"borings.

DuringCTONo. 107,the 58soilboringsweredrilledusingan all-terrainvehiclemountedCME750

hollow-stemcontinuous-flightauger(HSA)rigwith8-inchoutside-diameter(OD)augerflightsanda truck-mounted

air rotarycasinghammer(ARCH)rig witha 7-inchODrollertri-conebit. The HSArig wasusedto drill34

shallow"A"and 14shallow"E"borings,andthe ARCHrigwasusedfor the fourintermediate"B"andthe sixdeep

"C"borings.
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3,3 SOIL SAMPLE COLLECTION AND LITHOLOGIC DESCRIPTION

Duringbothphases of drilling, the soil boringswere continuouslysampled. The HSA methodemployed

the use of eithera 5-foot long,3-inch inside-diameter(ID) stainlesssteel continuouscorebarrelsamplersor a 1.5-

foot long, 2.5-inch-ID stainlesssteel Californiamodified split-spoonsampler. The split spoonsamplerswere

primarily used in the secondphase to collect geotechnical samplesand were advanced using a 140-1bhammer with a

30-inch drop. However, due to drilling conditions and time constraintswith the ARCHrig, samples were not

always collected continuously on all "B" and "C" borings. Instead, the analytical and geotechnical samples were

collected using a 2-foot-long, 2.5-inch-ID stainless steel split-spoon sampler that was advanced using a 300-1b

hammer with a 30-inch drop.

Once the sample wasretrieved, the samplerswere opened andplaced in clean plastic-coveredtroughs or on

clean aluminum foil. The soil was described by the site geologist in terms of color, consistency, grain size, and

percentages of various constituents as well as according to ASTMs Unified Soil Classification System. Plans

originally indicated that each individual soil boring wouldbe logged, but due to time constraints and some drilling

difficulties, approval was granted to completely log each soil boring cluster. This was achieved by first drilling the

shallow "A" and/or "E" soil borings, then the deeper "B" and/or "C" soil borings. Lithologic description for the "B"

or "C"borings would start at the depth where the "A" or "E" borings description ended.

As the geologist was describing the soil sample, a small portion would be placed in a plastic reclosable bag

for field screening with a photoionization detector (PID). The bag was labeled with depth and time and allowed to sit

for 15 minutes. After 15minutes, the sample was checked with aPID and the reading recorded on the lithologic log.

Soilsampleswerecollectedassoonaspossibleafterthe samplerswereopened. DuringCTONo. 085,

sevensurfacesoilsamplesandoneduplicatesamplewerecollectedfromeachof thesixwellclusters.Three

subsurfacesoilsampleswithinthe vadosezonewerecollectedfromeachof theRunwayAreaborings(M103A,M-

10S-A,M-108-A).Accordingto the approvedSWATworkplanapproximatelythreesoilsampleswerecollected

fromeachwellduster duringCTONo. 107. Onesurfacesoilandtwosubsurfacesoilsamplesfromthe vadosezone

andthefirst and/orsecondwater-bearingzonewerecollected.Thesurfacesoilsamplewascollectedat the ground

surfaceor immediatelybeneathanyasphaltor concretepresent.

OncethePIDscreeningsamplewasremovedfromthe sampler,two 8-oz.clearglassjars andtwo 500-ml

amberglassjars withTeflon-linedlidswerefilledwithsoil. The8-oz.jarswereforvolatileorganiccompoundsso

theywerefilledas quicklyas possiblewithzeroheadspaceto inhibitvolatilization.Duplicateswerecollectedon

approximately10percentof thesamples.Whereverpossible,theanalyticalandduplicatesamplesweretakenfrom

thesamesampler.If therewasnotsufficientsamplerecovery,the remainderofthe duplicatewastakenfromthe

nextsampler.Assoonas thebottleswerefilledandlabeled,the sampleswereplacedin coolerswithice.
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3.4 GEOTECHNICAL SAMPLE COLLECTION

One to two geotechnicalsampleswereretainedf_omeachboring. To collect a geotechaical sample, the

split-six)onsamplerwas lined withthreeor fourclean 6-inch long, 2.5-inchOD brass sleeves. Once the samplewas

retrieved,the sleeve ends werelined with cleanaluminumfoil, capped with tightly fittingplastic caps,and labeled

with the date, boring name, and depth. Geotechnical samples werecollected from both saturatedand unsaturated soil

and all the major lithologies that were encountered. Emphasis was placed on collecting geotechnical samples from

the screened intervals and the confining units at the base of the "C" and "E" borings. Selected geotechnical samples

from the aquitard and screened intervals were sent to a geotechnical laboratory for analyses. Samples sent in for

analyses are listed on Tables 7-1, 8-1, and 9-1.

Borings that were abandoneddue todrilling difficultieswere grouted to the surface at the completion of

drilling. Grout consisted of neat cement with approximately 5 percent bentonite powder. The grout was installed

through tremie pipes to ensure that all water in the boring was displaced and that the boring did not collapse.

3.5 DEC ONTAMINATION

Proper decontaminationis important to ensure that analytical samplesare representativeand that there is no

_, cross contamination. Prior to moving to a new boring or cluster location, the drill rig, augers, drill tools, and

samplers were steam cleaned with the base's approved watersource. Before drilling each day, the rig geologist

inspected the drill rig for oil, fuel, and hydraulic fluid leaks that could contaminate the samples or site. The area

around and over each borehole location was covered with a clean plastic tarp prior toplacing the drilling rig and

equipment to prevent possible surface contamination from the subsurface soil cuttings.

During drilling,the drillerscleaned the samplersbetween samples with a four-stepdecontaminationsystem

using two buckets and two hand sprayers. The firststep was a bucket containingLiquinox detergentand waterfrom

the approved base source. The second step was a bucket containing rinse waterfrom the approvedsource. The third

step was a hand spraypump containing deionized watersupplied by AlhambraWaterCo.; and the fourthstep was a

hand spray pump containing laboratory-gradeisopropyl alcohol. The runoffdeionized waterand isopropyl alcohol

were containedin buckets and placed with the generatedwaste water. Equipment blanks were collected every other

day to monitorthe quality of the decontamination system. Blanks werecollected by pouring deionized water through

a decontaminatedsplit-spoon sampler into the watersample containers.

3.6 HEALTH AND SAFETY MONITORING

_€ Besides field screeningthe soil samples, the PID was used forhealth and safety monitoring. While drilling,

readingswere collected from the worker'sbreathingzoneevery 5 to 10 minutesand recordedin the field log book.
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Simultaneously,readingswerecollectedandrecordedfroma combustiblegas indicator,a totalparticulatemonitor,a

_, noisedosimeter,anda GeigerMuellermeter. Personalradiationdosimeterswerewornbyall fieldpersonnel.All
instrumentswerecalibrateddailyin accordanceto manufacturer'sinstructionsandrecordedin individualinstrument

calibrationlog books.

During at least the first 15 minutes of drilling, all personnel around the drill rig within the exclusion zone

wore modified level C protection. Once it was determined from the monitoring instruments that the breathing zone

was within limits for level D work, protection was downgraded to a modified level D. Modified level C protection

included the wearing of tyvek (polycoat if encounteringliquids was expected), rubber or leather steel-toedboots and

boot covers, nitrile under and over gloves, hardhat, safety glasses, hearing protection, and half-face or full-face

respirator with organic vapor/high efficiency particulate absolute cartridges. Modified level D protection included all

of the modified level C protectionrequirements except the respirators. Respirator cartridges were changed daily and

the downgrading to level D was considered optional for each field worker. Due to the proximity of the runway, all

field personnel were provided with hearingprotection to be worn while on base near the runway or other high noise

generatingareas.

4.0 WELL CONSTRUCTION

_, Seventywellswereinstalledin Sites 1and2, andthe RunwayAreaduringCTONo.085 andCTONo. 107
investigations.Figure2-2 illustratesthe monitoringwell locationsandclusters. As discussedin Section2.1of

thisappendix,"A","B","C",and "E"wellswereconslructedbaseduponlocationwithinthefin'standsecondwater

bearingzones. Boringlogsin AppendixE summarizethe monitoringwellconstructiondatafor thesewells.

Duringmonitoringwellinstallation,10-footscreenintervalswereprimarilyused. Whenaquitardswere

encountered,shorterscreenintervalswereused. For pull3osesof thisfieldprogramthegeologistconsideredclay

layersgreaterthan1-foot-thickto be aquitards.Monitoringwellsthatdonothave 10-footscreenintervalsareM-

002A,M-020E,M-021E,M-010B,andM-103B.

All 70 of these monitoring wells were completed flush to ground surface using flush-mounted Christie

boxes and locking steel stove pipes. The monitoring wells were constructed of 2-inch diameter, schedule 40 PVC

well casing, points, expandable caps, and 0.010-inch slotted screens. Low carbon steel conductor casing, 0.188

inches thick, was used on six of the "B"wells installed during CTO No. 085. All monitoring well joints were flush

threaded and watertight and no solventor glue was used. Well consu'uctionmaterials used included #2/16 sand for

the screen filter pack interval, 1/4 inch bentonite pellets for the seal, and neat cement with 5 percent bentonite for the

grout. Some wells were drilled past the eventual total well depth. In these wells, bentonite chips were used to

_, backfdl the borehole to the appropriate depth prior to installing casing.
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Monitoring wells installed using the ARCH and HSA method wereconstructed inside the drillcasing or

_, auger flights. The drill casing or auger flights were slowly pulled up while the sand, bentonite, or grout was added

to the annular space. The sand level in the auger or drill Casingwas constantly monitored with a weighted tagline to

ensure that a small amount of sand remained in the augers at all times to prevent borehole sloughing. Centralizers

were used on the deeper "B" and "C" wells to assure plume monitoring wells. When flowing sands were

encountered, water from the base's approved sourcewas added to the boreholeprior to installing the casing. The

waterprovided hydraulichead tokeep the sand from flowing into the augers during well construction. The amount

of wateradded to theborehole was estimatedso that during development, this watercould be removedin addition to

the threewell volumes. Monitoring wells installed using the mudrotarymethod during CTO 085 are discussed in

detail in the CTO No. 085 West Beach Landfill and Runway AreasInterim Data ReportFinal, August 1991.

Filter pack thickness ranged from 1 to 6 feet above the top of the screen. The bentonite seal thickness

ranged from 1 to 3 feet and grout, installed through a tremie pipe, to the surface. However, there was concern about

the hydrating properties of bentonite in the brackish groundwater encounteredat NAS Alameda. To assure that a

proper hydrated bentonite seal formed prior to installing the grout, a small cup of bentonite pellets was hydrated with

the same water from the well simultaneously with the seal installation. The seal was considered complete when the

pellets in the cup were hydrated.

A State of California-licensed surveyor then surveyed the top of the well casing and ground surfacerelative

to the State Plane Coordinate System (Zone 3, NAD 27) with a horizontal control accuracy of 0.1 foot, and the

Mean Low Low Tide markers with a vertical control accuracy of 0.01 foot.

4.1 WELL DEVELOPMENT

Well development techniquesincludedbailing andswabbing by WDC using a SMEALrig, decontaminated

stainlesssteel bailers, and a waste water tankon a 16-foot trailer. Water levels and totalwell depths were measured

prior to development to calculate well bore volumes. Initially, 20 to 30 gallons of water were bailed from the well

which was then swabbed for20 to 30 minutes. After swabbing, well bailing continued. Water was removed until

the turbidityof the waterdecreasedand measured field parametersbecame stable. However,a minimum threewell

boreholevolumes wereremoved. All bailer, bailerparts,and steel-cableassembly were steam cleaned between wells.

Fieldparameters were measured at thebeginning of developmentand every 10 gallonsafterward.
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5.0 QUARTERLY GROUNDWATER SAMPLE COLLECTION

Groundwatersampleswerecollected from the70 wells installedduringCTO No. 085 andCTO No. 107.

The quarterlyroundswere conductedas follows: firstroundfrom June 17, 1991 to July 19, 1991;the secondround

from September 19, 1991 to October 14, 1991; thethirdroundfrom January14, 1992 to February8, 1992;and the

fourthround from March 24, 1992 to April 27, 1992.

Groundwatersampling followed a six-stepproceduredescribedbelow. Equipmentused and calibrateddaily

included Orion 250A pH meters,YSI conductivity meters, water level indicators,dual-phase indicators, and a PID.

A tape measure, litmuspH paper,and centigrade thermometerwerereadilyavailable in case of equipment

malfunction.

1. The water level was measured relative to topof casing and the volume of the water in theweb
casing and f'dterinterval was computed.

2. Each well was purged a minimum of three wellborevolumes prior to sampling. Decontaminated
Teflon bailers, peristalticpumps, or a 2-inch Grunfos pump with check valves was used. If a well
purged dry, it was allowed to recoverto approximately80 percentof itsoriginal water level. The
well would be purged dry a totalof three times before sampling. While purging, field parameters
and miscellaneousfield observations were recorded initially and at least every well volume.

Purging was consideredadequate when the field parameter measurementsbecame stable.

3. Afterpurging was completed, sample bottles were labeled. Samples were collected with the same
bailer used for purging or a decontaminatedbailer if a pump was used. Glass and plastic water
samplecontainers with Teflon-lined lids were used. The analysis type, container, and minimum
requirednumberof boules are listed in Table C-1. All samples werecollected fromthe bottom of
the screeninterval of each well. Only new clean nylonropeor a decontaminatedsteel-cablereel
assembly setup was used to lower and raise the bailer and/orpumps. Duplicate samples were
collected from 10percentof the "A", "B", "C", and "E" wells. Rinsate samples were collected
every other day prior to purging or sampling. The rinsate sample was collected by pouring
delonized water intoa Teflon bailer used to collect the analytical sample.

4. The samples fordissolved metals were filteredat each well locationusing disposable 0.45 micron
fdters. Acid and base preservativeswereadded to water containersas instructedby the laboratory
immediately aftersample collection. The following preservativesused were nitric acid in the
dissolved metals and radionuclidesamples; sulfuric acid in oil & grease,TRPH, and nutrient
samples; and sodium hydroxide in the cyanide samples. The pH in each watercontainerwas
checked with litmus paperafterthepreservativeswere added. The aromaticvolatile samplebottles
werepre-preservedby the laboratorywith hydrochloricacid and pH was not checked inaccordance
to VOA requirementlisted in SW846. All sample bottles foreach well were supplied by the
laboratory in samplekits. The same procedureapplied to all the rinsate and duplicatesamples.
All duplicate samples were collected after the well sample had been collected with the exception of
the aromatic volatile sample.

5. At the end of each day, samples were packed for shipment to the lab as described in Section 9.0 of
this appendix.

_, 6. Proper decontaminationprocedures were used to insure that all equipment that maypotentially
come in contact with the sample were clean to avoid cross contamination. All bailers, bailer parts,
pumps, pump parts, metal vessels, and water level probes were washed ina Liquinox and approved
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water source solution, rinsed and steam cleaned with the approvedwater source, and then given a
deionized water rinse prior to using in another well. The bailers and bailer parts were given a Final

_, isopropyl alcohol rinse during the In'stand second quarters of sampling. However, due to
suspected isopropyl alcohol contamination in samples, this rinse was stopped for the third and
fourth quarters. To further minimize tifiaespent decontaminating equipment, an adequate supply of
Teflon bailers was available to do a complete day of sampling. These bailers were cleaned
according to the protocol stated above and wrapped in clean poly-tubing.

However, a slight variation to the decontamination procedure was used on the pumps. A
Liquinox solution was circulated through the pump and hosing, followed by a deionized water
rinse. Enough deionized water was used to ensure that the Liquinox solution was removed. The
outside of the Grunfos pump and hosing was steam cleaned and rinsed with deionized water. The
outside of the peristaltic pumps and hosing were rinsed withdeionized water between wells and
steam cleaned at the end of each day.

Due to the length of quarterlygroundwater sampling, various field modifications were made. During the

first round of quarterly sampling, JMM's Smeal #3 was used to purge and sample all wells using the bailing method

and Teflon bailers. Tide charts were consulted and all monitoring wells suspected of being influenced by the tides

were purged after the daily high high tide. Samples were collected as the tide moved out (ebb tide) within the range

of 2 feet above or below sea level datum. Bay tide lag times were also considered. Most sampling occurred during

the evening/night hours. Transportable light sources were used to provide adequate illumination to conduct this field

work. Monitoring wells M-108A and M-108B were not sampled since the endangered Least Terns were in the

mating season. These wells are located next to the Least Tern Sanctuary.

During the second round of quarterlysampling, JMM's Smeal #3 was used, along with a 2-inch stainless

steel Grunfospump. All purging and sampling from this second roundto the fourth roundoccurredduring regular

daylight hours and tides were not monitored. The pump was used to purge thewells. However,near theend of the

second quartersampling effort, the pump was not operable and all shallow wells were then hand bailed while deeper

wells were bailed using Smeal #3.

Sampling during the third roundof quarterly sampling was delayed approximately one month due to the

laboratory being closed for renovations. JMM's Smeal #3 was used along with a 2-inch stainless steel Grunfos

pump. However, the pump was not operable after the first week of sampling and all shallow wells were then hand

bailed while deeper wells were bailed using Smeal #3.

Thefourthquartersamplingbeganas originallyscheduled.A 2-inchstainlesssteelGrunfospumpanda

varietyof 1,2, and 3-stageperistalticpumpswereusedto purgethemonitoringwells. TheGrunfospumpwasused

in all the deeper"B"and "C"wells. Theperistalticpumpswereusedin the shallow"A"and "E"wells. Ratherthan

placeallvolatilesampleswiththe travelblankcanisteruponshippingas donein thefirst threequarters,the volatile

travelblankcanisterwasopenedandplacedwithallvolatilesamplesimmediatelyaftercollection.Thevolatile

_, canisterwassealeduponshipmentto the laboratory.
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6.0 SURFACE SOIL SAMPLING

Surface soil samples were collected in Site 1 (1943-1956 Disposal Area) and Site 2 (West Beach Landfill)

on a 200-foot by 200-foot grid. Samples were not taken on the runway or water covered areas. Sixty-nine surface

soil samples were collected at Site 1 by Canonie. One-hundred-fifty surface soil samples, 15 duplicates and three

resampled locations were collected from May 6, 1991 to May 16, 1991 at Site 2.

The Site 2 grid was surveyed and staked prior to sampling by John Koch Land Surveyors. The ground

surface at each location, relative to the State Plane Coordinate System (Zone 3, NAD 27), was surveyed with a

horizontal accuracy of 0.1 feet and vertical accuracy of 0.01 feet. To improve map accuracy, two known locations in

the Northeast and Southeast comers of Site 2 were later surveyed using aerial photography.

Before and during sampling, each Site 2 surface sample location was monitored with a Geiger Mueller meter

and PID. No radiation or volatile hits were detected. Two 500-ml amber glass jars with Teflon-lined lids were filled

with surface soil at each location using decontaminated stainless steel bowls, trowels, spoons, and a shovel. All

samples were placed in coolers with ice immediately after collection. Decontamination procedures for surface soil

sampling in Site 2 included a Liquinox solution wash, deionized water rinse, and an isopropyl alcohol rinse.

7.0 WETLANDS SURFACE WATER AND SEDIMENT SAMPLING

Sedimentand surface watersamples were collected in the designatedwetlandarea located in Site2. Surface

watersamples were collected from May 22, 1991to May 29, 1991at 23 locations in the waterbodies present. All

surfacewatersamples werecollected duringthis one timeperiod ratherthan over two separatetimeperiods as stated

in the SWAT work plan. Each location was marked with a wooden stake for latersurveying. Sediment sampling

fromthe wetlandarea followed the completion of the surfacewatersampling task. Sediment sampleswere collected

fromMay 30, 1991 to May 31, 1991. The 12sediment samples collected were paired with 12 of the locations of

the surface watersamples.

7.1 WETLAND SURFACE WATER

Tocollectthewetlandsurfacewatersamples,a fiberglassrowboatwasusedto locatethesamplingteamin

the waterbodiespresentat Site2. Thewaterbodiespresentrangedin depthfroma fewinchesto approximately5 to

6 feet. Adecontaminateddipperwasusedtocollectandpour thewatersampleintothe watersamplecontainers.

Theanalysistype,container,andminimumrequirednumberof bottlesare listedin TableC-2. All sampleswere

placedin coolerswithiceaftercollection.
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7.2 WETLAND SEDIMENT SAMPLING

A decontaminatedstainless steel Ponar grab samplerwas used to collect sediment samples where the water

was deep; and in areas where the water was shallow, a decontaminated shovel. The rowboat was used to locate the

sampling team. Collected sediment from each location was placed into a decontaminated stainless steel bowl prior to

Idling the sample containers. All samples were placed in coolers with ice after collection. Decontamination

procedures for sediment sampling in Site 2 included a Liquinox solution wash and deionized water rinse. However,

the Ponar grab sampler was steam cleaned prior to the deionized water rinse.

8.0 WASTE HANDLING

All soil, water, and solid waste generated during borehole drilling, monitoring well development and

sampling, and other sampling tasks were contained transportedto a centraldecontamination areaon the NAS

Alameda base airfield near the field trailer. This waste was transported on base in 1.5 or 3.0 yardbins, 55-gallon

drums, or in a dedicatedwaste water tank priorto being transferred.Soil was placed in DOT approvedroll-off bins

and water in DOT approved BakerTanks. Any excess water in thebins containing soil was siphoned off into the

BakerTanks. Waterfrom equipment decontaminationwas pumped directlyinto the BakerTanks fromthe

decontamination pad. Solid waste (personal protectiveequipment, plastic, etc.)that was potentially contaminated

from drillingwas placed in labeled 55-gallondrums. This solid wastematerial was later found to be suitable for
disposal in a municipal landfill. The soil and water will be properlydisposed when waste characterization laboratory

resultsarereceived.

9.0 SOIL SAMPLE SHIPMENT

Atthe endofeachday,allcollectedsampleswerecarefullyre-packedintothecoolerswithfrozenblueice.

Includedin eachcoolerwasa samplesummarymanifest,a travelblank(withvolatilesamplesonly),anda COC

form. Thecoolersweretapedshutandtamper-evidenttapeplacedoverthelid openings.Thesecoolersweretaken

dailyto the localFederalExpressofficeforovernightshipmentto theNISSA-approvedlaboratory.However,on

occasions,deliverytimesto FederalExpresswerenotmetandsampleswerereceivedonedaylater. In thesecases,

additionalicewaspackedintothecoolersto ensurethat the sampleswerereceivedcold. Soilsamplescollected

duringCTONo.085 weresent to AnalyticalTechnology,Inc.of SanDiego,California.Allsoil andwatersamples

collectedduringCTONo. 107weresenttoEnvironmentalScienceandEngineering,Inc.of Gainesville,Florida.

10.0 IN-SITU PERMEABILITY TESTING (SLUG TESTS)

_, Falling and rising head slug tests were performed in each monitoring well to determine the in-situ
permeabilities of the water-bearing zones. Equipment used to conduct these tests included continuous data loggers
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(Hermit 1000B and 2000C), 10 psipressuretransducers, water level indicators, and slug bars. The slug bars were

constructed of flush-threaded 5-foot lengths of 0.1-foot diameter PVC pipe. The pipe was filled withclean sand and

both ends capped witha watertight seal. The slug bars, .tr'4nsducers,and water level indicators were decontaminated

between wells using a Liquinox solution wash,approved source water rinse, deionized water rinse, and a final

isopropyl alcohol rinse. New nylon rope was used between wells. Depending on the well depth and water column,

varying slug bar lengths of 5, 10, and 15 feet were used.

Water level and total well depth readingswere recorded and water columnscalculated. The transducers were

placed no deeper than 20 feet below the water surfaceand the cable securely anchored outside of the well with duct

tape to prevent movement. Preference was to keep the transducer as close to 10-feetbelow the water surface as

possible. However, in the shallow wells with less than 10feet of water column, the transducer was placed

approximately one-half to 1-foot above the bottom of the well. In a few of the wells, the water column was less

than 5-feet thick. Since the shortest slug bar was 5-feet in length, care was taken to measure the rope and slug bar

and record the submerged slug bar length.

Immediatelypriorto activatingthecontinuousdataloggerfordatacollectionand "instantaneously"

insertingor removingtheslugbar,a staticwaterlevelreadingwasrecorded.Theslugbarwasinsertedintothe well

andcompletelysubmerged.Thewaterin the wellwasthenallowedto recoverto the staticwaterlevel. In most

wells,recoverywaswithina few minutes. However,manyof the wellsweretidallyinfluenced.So if recoverywas
withina fewinches,it wasconsideredcompleteandthedataloggerprogrammedfor the nexttest. Inwellswhich

recoverywasslow,the waterlevelwasallowedtorecoverto at least80percentof itsoriginallevelbeforethetest

wasstopped.Thedataloggerrecordedthe changein waterlevelsuntilthewellrecoveredto staticor nearstatic

conditions.

Datafromthedataloggerwastransferredtoa computer.Datawereplottedandanalyzedusingthe Bouwer

andRicemethodforunconfinedaquifersandCoopereLal. methodforconfinedaquifers.Bothfallingandrisinghead

datawerecollected.However,fallingheaddatawerecollectedformostof thewellsbutnotanalyzedsincequestions

concerningits accuracyexists. Slugtestresults,assumptions,andmethodologyare presentedin AppendixG.

11.0 TIDAL INFLUENCE STUDY

The workplanfor theNASAlamedaRemedialInvestigation/FeasibilityStudy(RI/FS)preparedby Canonie

Environmental(Canonie)includedabriefdescriptionof a minimaltidalinfluencestudy. However,thescopewas

expandedto includea largernumberof wellstoascertainoverallgroundwatergradientsandto evaluatepotential

connectionsbetweenthe underlyingaquifers.Theobjectivesof thisstudywereto determinethemagnitudeand

extentof tidalinfluenceson groundwaterlevelsin the shallowwaterbearingzone(fallmaterial),andthe second

water-bearingzonesaroundSites1,2, andtheRunwayArea.
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Thetidal influencestudywasconductedfromApril 16,1992to April 19,1992duringthe monthlyhigh

andlowtides. Waterleveldatawasrecordedevery15minutescontinuouslyfor72hourson26 dataloggers(Hermit

1000Band 2000C)using57 10-psipressuretransducersin 55monitoringwellsandtwo marinetidal stations.The

monitoringwellsused in thisstudyarelistedin TableC-3.

The two marine tidal stations provided the baseline water level changes in the tide for this study. These

stations were installed at Pier 4 in the Oakland Harbor and in the dock area of Building 15at the Sea Plane Lagoon.

Schedule 40 PVC casing and 0.010-inch slotted screen was used at these stations to keep the transducers from

moving during the 72 hour test. A barometric pressure transducer was also used at the Pier 4 location. Barricades

were placed at all the well locations to protect the monitoring equipment.

The data loggers were coded, assigned monitoringwells, transducers,and accordinglyprogrammed.All data

loggers were synchronizedwithin 30 seconds. This datawasrecorded on amaster data summarylog.

Priorto installing transducers in each of the wells, water levels were recorded. Once transducerswere placed

in each of the wells respective to the data logger being used, transducer calibrationswere performed. The calibration

consisted of reading the water level off the data logger, then pulling the transducer up approximately 1foot and

reading the new water level. If the change in head was approximately the 1 foot, it was assumed that the transducer
was functioning properly. If the change in head did not reflect the 1foot, the transducer was checked for silted vents.

All transducers used appeared to be functioningproperly. Once the transducers were calibrated, they were securely

anchored to prevent movement and the datacollection began. After the last data logger was activated, the 72-hour

continuous water level monitoring began.

Manual water level readings were recorded twice fromM-008A, M-011A, M-106A, M-107A, M-110A, and

M-1llA monitoring wells on April 17 and 18, 1992. After the 72 hours were completed, data loggers were collected

and transducerscleaned,and datawas transferredto a computer. A time-weightedaveragehead was calculated for each

well to help determine the average direction of groundwater flow,def'megroundwater flow patterns, potentiometric

head distribution, and hydraulic gradients. An understanding of these flow components is useful to assess the

potential for chemical transportat Sites 1and 2.
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TABLE C-1

ESE LABORATORY ANALYSIS FRACTION CODES

Type Code Preservative Container Analysis Type

Soils SS 4°12 G, 500 ml All except Volatiles

SV 40C G, 60 ml Volatiles

Water B 4°(2, NaOH, pH> 12 P, 1-4 L Cyanides

C 4"12 P, 1-4 L Various Inorganics

EC 4*(2 G, 1 L Chlorinated Pesticides

F - P, 4 L Collected prior to Field Filtering

MS 40C G, 1 L GCMS Extractable Organics

NF HNO3, pH< 2 P, I L Metals (Dissolved)
Mercury (Dissolved)

O 4*(2, H2SO4, pH < 2 G, 1 L TRPH

R HNO3, pH < 2 P, 1-4 L Radionuclides

S 4'12, H2SOo pH < 2 P, 1 L Nutrients

TEM -- P, 1 L Asbestos

VP 40C, HCI, pH<2 G, 3x60 ml Aromatic Volatiles

Notes: G glass containerswith Teflon-lined lids.
- volatile bottles with Teflon-lined rubbersepta.

P - plasticcontainerwith Teflon-lined lids.
L - Liter
ml - n_lifiter

GCMS - Gas ChromatographMass Spectrometer
TRPH - TotalRecoverablePetroleumHydrocarbons
Samplespreserved with provided reagentsas instructedabove (VPs are pre-preserved).
Chain of Custodys(COCs) indicate the numberof actualboules for each analysis code thatwere shipped
to the laboratory. See the attachedblank sampleCOC.



TABLE C-2

_,' MONITORING WELLS USED IN TIDAL INFLUENCE STUDY
APRIL 1992

Shallow Wells Deep Wells
Well Cluster (First Water-Bearing Zone) (Second Water-Bearing Zone)

Site 1, 1943-1956 Disposal Area Wells
M-001 A E B
M-003 A
M-O04 A
M-O05 A
M-006 A
M-007 A C
M-009 A
M-025 A E C
M-026 A E
M-027 A E B C
M-028 A E
M-029 A E

Site2, WestBeachLundrdl(WBL)Wells
M-O10 A B
M-012 A B
M-OI3 A C

M-014 A B
M-015 A
M-016 A
M-018 A E
M-020 A E B
M-021 A E
M-023 A E B

Runway Area Wells
M-101 A
M-102 A
M-103 A B
M-104 A C
M-105 A B
M-108 A B
M-109 A

Marine Tidal Stations
OaklandChannel (Pier 4) - transducer

and barometricpressuregauge.
Sea Plane Lagoon (Bldg. 15)
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o. SCREENDIA,:

TYPEOF BLANKCASING: SlOT WIDTH:
FT. SCHEDULE:

MXTERU..:OPVC QST_JNU_SS
" STEEL

I-I OTHER(DESCRIBE)

TOP OF FT. ,
I

TOPOF'FILTERPACK FT.
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-- FT. Z FILTERPACKMATERIAL

FILTERPACK TYPF.:

i BACKFILLMETHOO:

BOTTOMOF _4EEN FT.
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COMMENTS,EXPECTED MATERIAL USE CALCULATIONS:
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CLient Total welt depth *__ Sin number well vot to be purged.

.i u Site Well diameter rot per ft casing (gat)

Q Welt _r Borehote diameter__ rot per ft borehote (gat)Job number (Less casing and filter pack)

Date Static water Level (ft)* Amt one welt vot(gat) DeveLopment method
Standing uater cotumn(ft) Total gat to be purged__ Presampting purging method

SampLing method

* ALL memsurements taken fr_:__Top of casing, __Protective casing,__Ground Level
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TIME AMOUNT FIELD
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Enviror_# tal Science & Engineering 08-29-91 J_ FIELD LOGSHEET *** FIELD GROUP: A_
PROJECT_UMBER 3914042 0201 PROJECT NAME: JMM/A_nMEDA NAS-CTO-]07 LAB COORD. JACKIE HARG_

ESE # SITE/STA HAZ? FRACTIONS(CIRCLE) DATE TIME PARAMET[RLIST
FIELD PH SP COND H20 T[MP SIT[ TYP[ D[PTH

STD UNITS UMHOS/CM C FEEl
*I M-001A- B C EC EC F MS ALQI.I

MS MS NF 0 0 0 R
S TEMVP VP VP VP VP

*2 M-00IB- B C EC EC F MS ALQI.I
MS MS NF 0 0 0 R
S TEMVP VP VP VP VP

*3 M-00IE- B C EC EC F MS ALQI.]
MS MS NF 0 0 0 R
S TEMVP VP VP VP VP

*4 M-002A- B C EC EC F MS ALQI.I
MS MS NF 0 0 0 R
S TEMVP VP VP VP VP

*5 M-002E- B C EC EC F MS ALQI.I
MS MS NF 0 0 0 R
S TEMVP VP VP VP VP

*6 M-003A- B C EC EC F MS ALQI.I
: MS MS NF 0 0 0 R

S TEMVP VP VP VP VP

*7 M-004A- B C EC EC F MS ALQ].]
MS MS NF 0 0 0 R
S TEMVP VP VP VP VP

NOTE -CHANGE OR ENTER SITE ID AS NECESSARY; UP TO 9 ALPHANUMERIC CHARACTERS MAY BE USED
-CIRCLE FRACTIONS COLLECTED. ENTER DATE,TIME,FIELD DATA (IF REQUIRED), HAZARD CODE AND NOTES
-HAZARD CODES: I=IGNITABLEC=CORROSIVER:REACTIV[T:TOXICWASTEH:OTHERACUTEHAZARD: IDENTIFY SPECIFICS IF KNOWN
-PLEASE RETURN COMPLETED LOGSHEETS WITH SAMPLES TO Environmental Science & Engineering, Inc.

RELINQUISHED BY: (NAME/0RGANIZATION/DATE/TIME) VIA: REC'D BY (NAME/ORGANIZATION/DATE/TIME)
l

2

3

SAMPLER: MORE SAMPLES TO BE SHIPPED? IF YES, ANTICIPATED # TO SHIP ON / /
SAMPLE CUSTODIAN: Custody Seals Intact? Samples Iced? Preservations Audited? Problems?

Figure C-4



Figure C-5

Job No.
CTO -

ALAMEDA NAVAL AIR STATION
SUMMARY OF SAMPLE SHIPMENT TO ESE

Page _ of

Sample I.D. Depth Sample Type ESE Type and No. Date Sampled Time
(feet) (H20/Soil) Sample No. of Containers

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
i

20

21

22

23

24,

25

26

27

28

TOTAL:

Cooler No.: Fed. Express No.:

Date Shipped: Completed By:

Received by (ESE): Date Received:

Attach COC and include this form in each cooler.
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Appendix D- Runway Area - Soil Sam_cs in Fill Material - General Chemicals

M-101A-000 M-101A-004 M-102A-000 M-102A-004 M-103A-000 M-103B-000 M-104A-002
05/30/91 06/03/91 05/30/91 06/03/91 12/12/90 11/28/90 05/30/91

Parameter Reported 0.0 ft 2.0 ft 0.0 ft 2.0 ft 5.5 ft 0.5 ft 0.5 ft

Physical Parameters-Lab
%Solids (% OfWet Wt 99.2 87.1 99.8 83.7 82.9 98.4 89.4
Moisture (%WetWt) 0.8 12.9 < 0.5 16.3 NA NA 10.6
Ph, (Std.Units) NA 9.2 NA 8.4 7.5 6.0 8

Total OrganicCarbon(% Dry Wt)
Carbon,TOC,As%Om/1.724 NA 0.522 NA 0.174 222 NA 0.696
OrganicContent,TotalAt440 C NA 0.9 NA 0.3 NA NA 1.2

Asbestos (%)
Asbestos,Total NA NFAD NA NFAD ND NA NFAD

Radiochemicais (Pci/G-Dry)
Alpha,Gross 1.3 4.9 1.8 1 0.5 1.0 1.1
Alpha,Gross, Count Error 0.6 1.38 0.5 0.48 0.3 0.7 0.56
Beta,Gross 1.01 < 0.344 3.62 0.597 1.6 3.8 < 0.336
Beta,Gross,CountError 0.6 1 0.6 0.6 1.0 1.2 0.6
Radium 226 2J 1J 0.9J 2J 0.31 0.5 3J
Radium 226, Count Error 0.37 0.31 0.29 0.42 0.10 0.1 0.46
Radium 228 < 0.3 < 0.3 0.4UJ < 0.3 < 0.3 0.6 0.4UJ
Radium 228, Count Error 0.4 0.4 0.4 0.4 0 0.2 0.4

Notes: NA= Notanalyzed
UJ= Qualified,estimatednotdetected
J= Qualified,estimatedvalue
R = Qaalified,notusable
<= Analytereportedbelowdetectionlimit

Page 1of Runway Area - Soil Samples in Fill Material - General Chemicals



( Appendix D- Runway Area Soil S ( (- ampl_ in Fill Material - General Chemicals

M-106A-003 M-107A-000 M-107A-002 M-108A-000 M-108B-000 M-37 (DUP) M-109A-000
06/03/91 05/16/91 06/03/91 06/03/91 06/03/91 06/03/91 05/16/91

Parameter Reported 2.0 ft 0.0 ft 0.5 ft 0.5 ft 0.5 ft 0.5 ft 0.0 ft

Physical Parameters-Lab
% Solids (% Of Wet Wt 82.6 98.6 96.9 82.3 97.1 97.0 94.7

Moisture(% WetWt) 17.4 1.4 3.1 NA NA NA 5.3
Ph, (Std.Units) 8.3 NA 8.2 8.6 7.2 7.9 NA

Total Organic Carbon (% Dry Wt)

Carbon,TOC,As %Om/1.724 0.116 NA 0.174 333 NA NA NA

Organic Content,Total At 440 C 0.2 NA 0.3 NA NA NA NA

Asbestos (%)
Asbestos,Total NFAD NA NFAD ND NA NA NA

Radiochemicals (Pci/G-Dry)
Alpha,Gross 1.1 3.5 2.5 < 0.6 1.1 1.6 0.5
Alpha,Gross, Count Error 0.48 0.77 0.62 0 0.8 0.9 0.75
Beta,Gross < 0.363 2.8 0.516 2.0 4.5 5.0 1.67
Beta,Gross,Count Error 0.6 0.9 0.6 1.0 1.2 1.2 0.7
Radium 226 2J 2J 2J 0.64 0.4 0.4 5J
Radium226, Count Error 0.4 0.5 0.43 0.14 0.1 0.1 0.72
Radium 228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.2 < 0.2 < 0.3

Radium 228_CountError 0.4 0.4 0.5 0 0 0 0.4

Notes: NA = Not analyzed
UJ = Qualified, estimated not detected
J = Qualified, eslimated value

R = Qaulified, not usable

< = Analyte reported below detection lin
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Appendix D - Runway Area - Soil Samples from Second Water-Bearing Zone - General Chemicals

M-104C-062
05/29/91

Parameter Reported 62.0 ft

Physical Parameters-Lab
%Solids (%Of Wet Wt 81.4
Moisture(%WetWt) 18.6
Ph, (Std.Units) 8.9

Total Organic Carbon (% Dry Wt)
Carbon,TOC,As%Om/1.724 0.348
OrganicContent,TotalAt 440 C 0.6

Asbestos (%)
Asbestos,Total NFAD

Radiochemicals(Pci/G-Dry)
Alpha,Gross 1.2
Alpha,Gross,CountError 0.49
Beta,Gross 0.369
Beta,Gross,CountError 0.6
Radium226 3
Radium226,CountError 0.52
Radium228 < 0.3
Radium228_CountError 0.4

Notes: NA = Not analyzed
UJ= Qualified, estimated not detected
J = Qualified, estimatedvalue
R = Qaulified, not usable
< = Analytereportedbelow detection limit
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Appendix D - Site 1 Disposal Area - Soil Samples in Fill Material- General Chemicals

Duplicate
M-001A-013 M-001B-0_ M-001E-005 M-002A-000 M-002A4100 M-002A-006 M-002E-022

04/24/91 04/24/91 04/26/91 05/16/91 05/16/91 05/23/91 05/23/91
Parameter Reported 13.0 ft 0.0 ft 5.0 ft 0.0 ft 0.0 ft 6.0 ft 22.0 ft
Physical Parameters-Lab

% Solids (% OfWet Wt 73.9 94.6 80.9 97.9 97.9 94.9 67.5
Moisture (% Wet Wt) 26.1 5.4 19.1 2.1 2.1 5.1 32.5
Ph (Std.Units) 7 NA 6.9 NA NA 9.1 8.5

Total Organic Carbon (% Dry Wt)
Carbon,TOC,As%Om/1.724 0.383 NA 3.36 NA NA < 0.058 0.116

OrganicContent,TotalAt 440 C 0.7 NA 5.8 NA NA < 0.1 0.2

Asbestos(%)
Asbestos,Total NFAD NA 6 NA NA NFAD NFAD

Radiochemicals(Pci/G-Dry)
Alpha,Gross 1.7 2.9 4.7 5.5 4.3 0.5 7
Alpha,Gross, Count Error 1.53 0.9 1.69 1.18 1.36 0.47 1.94
Beta,Gross < 0A06 1.2 3 3.75 5.12 2.24 1.67
Beta,Gross, Count Error 2.8 0.9 1.9 0.8 0.8 0.7 1.1
Radium 226 < 0.1 0.1 0.1 4 3 8 9
Radium 226, Count Error 0.15 0.14 0.14 0.57 0.57 0.79 0.95
Radium 228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Radium 228_Count Error 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Notes: NA = Not analyzed
UJ= Qualified, estimated not detected
J = Qualified, estimated value
R = Qaulified, not usable
< = Analyte reported below detection limit
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Appendix D - Site 1 Disposal Area - Soil S'_n,ples in Fill Material- General Chemicals (

Duplicate
M-003A-000 M-003A-005 M-004A-000 M-004A-004 M-005A-000 M-005A-000 M-005A-003

05/17/91 05/23/91 05/17/91 05/28/91 05/17/91 05/17/91 05/29/91

Parameter Reported 0.0 ft 5.0 ft 0.0 ft 2.0 ft 0.0 ft 0.0 ft 0.5 ft
Physical Parameters-Lab

%Solids (% Of WetWt 98.8 85.3 97.5 75.5 98.7 98.8 96.9
Moisture (% Wet Wt) 1.2 14.7 2.5 24.5 1.3 1.2 3.1
Ph (Std.Units) NA 9 NA 9.2 NA NA 9

Total Organic Carbon (% Dry Wt)
Carbon,TOC,As%Om/1.724 NA 0.116 NA 1.1 NA NA 0.696

OrganicContent,TotalAt 440 C NA 0.2 NA 1.9 NA NA 1.2

Asbestos (%)

Asbestos ,Total NA NFAD NA NFAD NA NA NFAD

Radiochemicals (Pci/G.Dry)
Alpha,Gross 4 2.8 2.8 3.6 2.8 3.1 1..4
Alpha,Gross, Count Error 1.12 0.79 0.97 1.72 0.81 0.91 0.72
Beta,Gross 2.74 0.739 2.74 1.19 3.41 2.84 0.413
Beta,Gross, Count Error 0.7 0.8 0.7 0.9 0.8 0.8 0.5
Radium 226 4 5 3 4 3 1UJ 2
Radium 226, Count Error 0.54 0.68 0.5 0.62 0.5 0.29 0.36
Radium 228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Radium 228 Count Error 0.4 0.4 0.5 0.4 0.5 0.4 0.4

Notes: NA =Not analyzed
UJ =Qualified, estimated not detected
J = Qualified, estimated value

R = Qaulified,not usable

< = Analytereportedbelow detection lin
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Appendix D - Site 1 Disposal Area - Soil Samples in Fill Material- General Chemicals

M-006A-000 M-006A-005 M-007A-000 M-007A-004 M-008A-000 M-008A-004 M-009A-000
05/17/91 05/29/91 05/17/91 05/29/91 05/17/91 05/29/91 05/16/91

Parameter Reported 0.0 ft 2.5 ft 0.0 ft 1.0 ft 0.0 ft 0.5 ft 0.0 ft
Physical Parameters-Lab

% Solids (% Of Wet Wt 97.5 89.7 95.5 85.6 96.8 84.2 93.9
Moisture (% Wet Wt) 2.5 10.3 4.5 14.4 3.2 15.8 6.1
Ph (Std.Units) NA 8.5 NA 9.1 NA 7.6 NA

Total Organic Carbon (% Dry Wt)
Carbon,TOC,As%Om/1.724 NA 0.522 NA 0.348 NA 0.29 NA
Organic Content,Total At 440 C NA 0.9 NA 0.6 NA 0.5 NA

Asbestos (%)
Asbestos,Total NA NFAD NA NFAD NA NFAD NA

Radiochemicais (Pci/G-Dry)
Alpha,Gross 4.6 1.2 1.3 0.7 3.1 0.8 0.6
Alpha,Gross,Count Error 1.14 0.56 0.6 0.47 0.75 0.36 0.51
Beta,Gross 3.12 2.56 < 0.314 < 0.350 2.74 < 0.356 1.51
Beta,Gross, Count Error 0.8 0.8 0.8 0.5 0.9 0.6 0.6
Radium 226 2UJ 2 4 2 2UJ 3 2UJ

Radium 226, Count Error 0.35 0.43 0.61 0.42 0.49 0.46 0.45
Radium 228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Radium 228_Count Error 0.5 0.4 0.5 0.4 0.5 0.4 0.5

Notes: NA =Not analyzed
UJ = QualifieA,estimated not detected

J = Quali_ed, estimatedvalue
R = Qaulified, not usable
< =Analyte reported below detection lin
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Appendix D - Site 1Disposal Area - Soil Samp es in Fill Material- General Chemicals
(

i

M-009A-003 M-025A-004 M-025C-000 M-025E-022 M-026A-000 M-026A-004 M-026E-020
05/30/91 05/24/91 04/25/91 05/24/91 04/25/91 05/02/91 05/02/91

Parameter Reported 2.0 ft 4.0 ft 0.0 ft 22.0 ft 0.0 ft 2.0 ft 15.0 ft
Physical Parameters-Lab

% Solids (% Of Wet Wt 88.2 92.5 91.8 80.8 95 89.9 83
Moisture (% Wet Wt) 11.8 7.5 8.2 19.2 5 10.1 17
Ph (Std.Units) 9.2 9.4 NA 9.5 NA 9.3 8.8

Total Organic Carbon (% Dry Wt)
Carbon,TOC,As%Om/1.724 0.522 0.348 NA 0.696 NA 0.696 0.638

OrganicContent,TotalAt 440 C 0.9 0.6 NA 1.2 NA 1.2 1.1

Asbestos(%)
Asbestos,Total NFAD NFAD NA NFAD NA NFAD NFAD

Radiochemicais (Pci/G-Dry)
Alpha,Gross 1.5 2.1 1.4 1.9 0.9 3.3 0.8
Alpha,Gross,CountError 0.57 0.65 0.72 0.62 0.61 0.89 0.41
Beta,Gross < 0.340 0.432 1.86 < 0.371 0.989 0.867 0.542
Beta,Gross, Count Error 0.6 0.5 0.8 0.6 0.9 0.8 0.7
Radium 226 3 3 0.2 3 < 0.1 1UJ 1UJ
Radium 226, Count Error 0.54 0.52 0.16 0.53 0.13 0.33 0.28
Radium 228 < 0.3 < 0.3 < 0.3 1 < 0.3 0.3 < 0.3

Radium 228r CountError 0.4 0.5 0.5 0.6 0.5 0.4 0.4

Notes: NA = Not analyzed
UJ = Qualified,estimatednot detected
J = Qualified, estimatedvalue
R = Qanlified, not usable
< = Analyte reportedbelow detection lin
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Appendix D - Site 1 Disposal Area - Soil Samples in Fill Material- General Chemicals

Duplicate
M-026E-020 M-027A-003 M-027B-005 M-027C-000 M-027C-090 M-027E-019 M-028A-000

05/02/91 05/13/91 04/29/91 04/25/91 05/31/91 05/13/91 04/25/91
Parameter Reported 15.0 ft 0.5 ft 5.5 ft 0.0 ft 88.0 ft 16.5 ft 0.0 ft
Physical Parameters-Lab

% Solids (% Of Wet Wt 80 93 82.5 94.7 78 78.6 98.7

Moisture (% Wet Wt) 20 7 17.5 5.3 22 21.4 1.3
Ph (Std.Units) 8.7 8.3 6.9 NA 8.7 9.4 NA

Total Organic Carbon (% Dry Wt)
Carbon,TOC,As%Om/1.724 0.87 0.522 0.522 NA 0.812 0.348 NA
OrganicContent,TotalAt 440 C 1.5 0.9 0.9 NA 1.4 0.6 NA

Asbestos(%)
Asbestos,Total N-FAD NFAD NFAD NA NFAD NFAD NA

Radioehemieals(Pci/G-Dry)
Alpha,Gross 4.5 2.6 1.6 1.8 3.2 1.9 I

Alpha,Gross, Count Error 0.94 0.82 0.78 0.87 1.03 0.66 0.52
Beta,Gross 3.9 0.774 1.79 1.13 1.15 < 0.636 0.314
Beta,Gross,Count Error 0.9 0.7 0.7 1 0.9 0.8 0.6
Radium 226 1UJ 2 2UJ 0.2 7 0.9UJ 0.2
Radium 226, Count Error 0.33 0.39 0.37 0.14 0.76 0.33 0.16
Radium 228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
Radium 228 Count Error 0.4 0.6 0.4 0.5 0.4 0.5 0.4

Notes: NA =Not analyzed
UJ = Qualified, estimated notdetected
J = Qualified, estimatedvalue
R = Qaulified, not usable
< = Analyte reportedbelow detectionlin
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Appendix D - Site 1 Disposal Area - Soil Samples in Fill Material- General Chemicals

M-028A-007 M-028E-006 M-029A-000 M-029A-004 M-029E-002
04/30/91 05/01/91 04/24/91 04/29/91 04/29/91

Parameter Reported 2.5 ft 3.0 ft 0.0 ft 4.0 ft 2.0 ft
Physical Parameters.Lab

% Solids (% Of Wet Wt 84.8 76.7 91.8 91.2 93.2

Moisture (% Wet Wt) 15.2 23.3 8.2 8.8 6.8
Ph (Std.Units) 8.4 7.1 NA 7.5 7.9

Total Organic Carbon (% Dry Wt)
Carbon,TOC,As%Om/1.724 1.16 1.28 NA 0.754 < 0.290

OrganicContent,TotalAt 440 C 2 2.2 NA 1.3 < 0.5

Asbestos(%)
Asbestos,Total NFAD 6 NA TRACE NFAD

Radiochemicais (Pci/G-Dry)
Alpha,Gross 6.8 2.3 1.2 1.5 1.9
Alpha,Gross,Count Error 2.7 3.65 0.88 1.55 0.7
Beta,Gross 3.16 4.58 2.43 1.13 1.59
Beta,Gross, Count Error 3 5.7 1.1 2.2 0.7
Radium 226 < 0.1 9 0.2 1UJ < 0.1
Radium 226, Count Error 0.16 0.79 0.14 0.34 0.11
Radium228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
Radium 228, Count Error 0.5 0.4 0.5 0.4 0.4

Notes: NA = Not analyzed
UJ= Qualified, estimatednot detected
J = Qualified, estimatedvalue
R = Qaulified,not usable
< = Analyte reported below detection lin
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Appendix D - Site 1 Disposal Area - Soil Samples n Second Water-Bearing Zone - General Chemicals

Duplicate
M-001B-057 M-007C-078 M-007C-078 M-025C-080 M-027C-090

05/10/91 06/03/91 06/03/91 05/22/91 05/31/91

Parameter Reported 57.0 ft 78.0 ft 78.0 ft 80.0 ft 88.0 ft
Physical Parameters-Lab

%Solids (% Of Wet Wt 82.6 79.8 83.4 85.4 78
Moisture (% Wet Wt) 17.4 20.2 16.6 14.6 22
Ph (Std.Units) 6.2 7.3 8.3 8 8.7

Total Organic Carbon (% Dry Wt)
Carbon,TOC,As%Om/1.724 < 0.290 0.406 0.464 0.116 0.812

OrganicContent,TotalAt 440 C < 0.5 0.7 0.8 0.2 1.4

Asbestos (%)
Asbestos,Total NFAD NFAD NFAD NFAD NFAD

Radiochemicals (Pci/G.Dry)
Alpha,Gross 1 1.6 2.3 5.7 3.2
Alpha,Gross,CountError 0.73 0.63 0.72 1.41 1.03
Beta,Gross < 0.605 0.501 1.44 4.92 1.15
Beta,Gross, Count Error 1.2 0.6 0.7 0.9 0.9
Radium 226 2UJ 4 3 3 7J
Radium 226, Count Error 0.52 0.63 0.6 0.54 0.76
Radium 228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Radium 228 Count Error 0.4 0.4 0.4 0.4 0.4

Notes: NA =Not analyzed
UJ = Qualified,estimatednot detected
J = Qualified, estimatedvalue
R = Qaulified, not usable

< = Analyte reported below detection limit
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Appendix D - Site 2 West Beach Landfill - W_euandSedimentSamples- General Chemical <

301SD 302SD 303SD 304SD 305SD 306SD 307SD 308SD 309SD
05/31/91 05/31/91 05/31/91 05/31/91 05/31/91 05/30/91 05/30/91 05/30/91 05/30/91

Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
% Solids (% Of Wet W0 81.2 59.3 65 52.7 53.3 72.9 52.9 75.9 50
Moisture(% Wet Wt) 18.8 40.7 35 47.3 46.7 27.1 47.1 24.1 50

Total OrganicCarbon(% DryWt)
Carbon,TOC,As%Om/1.724 0.58 1.74 1.97 2.49 2.44 0.986 3.36 0.812 2.96
OrganicContent,TotalAt440 C 1.0 3.0 3.4 4.3 4.2 1.7 5.8 1.4 5.1
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Appendix D - Site 2 West Beach Landfill - Wetland SedimentSamples - General Chemical

Duplicate
310SD 310SD 311SD 312SD Count Max Min

05/30/91 05/30/91 05/30/91 05/30/91

Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
% Solids (% Of WetWt) 55.3 50.4 77.2 52.3 13 81.2 50
Moisture(% WetWt) 44.7 49.6 22.8 47.7 13 50 18.8

Total Organic Carbon (% Dry Wt)
Carbon,TOC,As%Om/1.724 3.02 4.29 0.232 1.39 13 4.29 0.232
OrBanicContent,TotalAt 440 C 5.2 7.4 0.4 2.4 13 7.4 0.4
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Appendix D - Site 2 West Beach Landfill - Surface Soil Samples - General Chemicals

Resample Resample
A-201 A-202 A-202 A-203 A-203 A-204 A-205 A-206 A-207 A-208

05/06/91 05/06/91 05/28/91 05/06/91 05/28/91 05/07/91 05/07/91 05/07/91 05/07/91 05/07/91
Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

PhysicalParameters-Lab
% Solids(%Of WetWt 98.1 98.7 NA 82.9 NA 97.8 91.1 97 90.7 94.2
Moisture(%WetWt) 1.9 1.3 0.6 17.1 1.2 2.2 8.9 3 9.3 5.8

Radiochemicais (Pci/G-Dry)
Alpha,Gross 1.9 3 NA 2.8 NA 2.5 1.9 1.4 1.8 2
Alpha,Gross,CountError 0.94 1.17 NA 0.94 NA 0.64 0.58 0.47 0.6 0.56
Beta,Gross 0.479 3 NA 2.53 NA 1.11 2.39 0.659 1.69 1.11
Beta,Gross, Count Error 1 1.4 NA 1.2 NA 0.6 0.6 0.6 0.7 0.5
Radium 226 2UJ 2UJ NA 1UJ NA 3 2 1UJ 2 2

Radium 226, Count Error 0.36 0.39 NA 0.32 NA 0.46 0.41 0.31 0.4 0.39
Radium 228 0.8 0.4 NA 0.4 NA 0.3 0.5 < 0.3 < 0.3 0.4

Radium 228, Count Error 0.4 0.4 NA 0.4 NA 0.4 0.5 0.5 0.4 0:.4

Notes:NA= Not analyzed
UJ= Qualified,estimatednot detected
J = Qualified,estimatedvalue
R = Qualified,notusable
< = Analytereportedbelowdetectionlimit

Page 1 of Site 2 West Beach Landfill - _ _.eSoil Samples - General Chemicals



Appendix D - Site 2 West Beach Landfill-_urface Soil Samples - General Chemicals {

Duplicate
A-208 A-209 A-210 B-201 B-202 B-203 B-204 B-205 B-206 B-207

05/07/91 05/07/91 05/07/91 05/07/91 05/07/91 05/07/91 05/07/91 05/07/91 05/07/91 05/07/91

Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
%Solids (% OfWet Wt 95.2 87.8 92 92.9 88.1 92.3 83.9 92.2 92.8 94.9
Moisture(% WetWt) 4.8 12.2 8 7.1 11.9 7.7 16.1 7.8 7.2 5.1

Radiochemicals (Pci/G-Dry)
Alpha,Gross 1.3 1.2 1.4 2.7 3.3 3.1 5.6 2.5 7.3 2.6
Alpha,Gross, Count Error 0.53 0.47 0.51 0.86 1.02 1.19 2.15 1.08 2.26 0.95
Beta,Gross 1.58 1.2 1.11 0.538 2.95 2.93 6.08 2.17 2.69 1.48
Beta,Gross, Count Error 0.6 0.5 0.6 0.6 0.8 0.9 1.1 0.8 0.9 0.7
Radium 226 1UJ 1UJ 2 2 2 2 3 2 1UJ 10J

Radium 226, Count Error 0.3 0.34 0.46 0.47 0.39 0.42 0.52 0.38 0.3 0.31
Radium 228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 0.4 < 0.3 < 0.3 < 0.3

Radium 228r CountError 0.3 0.4 0.5 0.5 0.4 0.5 0.5 0.5 0.4 0:.4

Notes: NA = Not analyzed
UJ- Qualified, estimatednot d_
J = Qualified, estimated value

R = Qualified, not usable
< = Analyte rel_rted below delt
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Appendix D - Site 2 West Beach Landfill - Surface Soil Samples - General Chemicals

Duplicate Duplicate
B.208 B.209 B-209 B-210 C-200 C-201 C-202 C-203 C-203 C.204

05/07/91 05/07/91 05/07/91 05/07/91 05/07/91 05/07/91 05/07/91 05/07/91 05/07/91 05/07/91
Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
% Solids (% Of Wet Wt 93.3 92.4 89.6 99.4 90 98.2 94.6 96.8 97.5 91.2
Moisture(% WetWt) 6.7 7.6 10.4 0.6 10 1.8 5.4 3.2 2.5 8.8

Radiochemicals (Pci/G-Ih-y)
Alpha,Gross 10.9 2.2 3.1 1.2 4.1 5 1 4 3 2
Alpha,Gross, Count Error 1.61 0.76 0.89 0.4 1.44 1.02 0.74 1.34 0.98 0.88
Bela,Gross 3.64 < 0.541 3.24 0.503J 5 2.75 2.85 3.72 2.8 2.85
Beta,Gross, Count Error 0.9 0.6 0.8 0.5 1 0.8 0.6 0.8 0.8 0.7
Radium 226 1OJ 2 4 2 4 2UJ 4 5 2 4
Radium 226, Count Error 0.31 0.4 0.65 0.39 0.67 0.42 0.66 0.66 0.38 0.67
Radium 228 < 0.3 < 0.3 0.3UJ < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Radium 228 Count Error 0.4 0.5 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Notes: NA = Not analyzed
UJ = Qualified, estimated not di
J = Qualified, estimatedvalue
R =Qualified, not usable
<=Analytereportedbelowdeu

Page 3 of Site 2 West Beach Landfill - _ :e Soil Samples - General Chemicals



Appendix D - Site 2 West Beach Landfill ,urface Soil Samples - General Chemicals

C-205 C-206 C-207 C-208 C-209 C-210 D-200 D-201 D-202 D-203
05/07/91 05107/91 05/07/91 05/07/91 05/07/91 05/07/91 05/08/91 05/08/91 05/08/91 05/08/91

Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

PhysicalParameters-Lab
% Solids(%OfWetWt 93.3 97.4 91.2 91.5 96.1 98.3 97.1 94.7 99.1 95
Moisture(%WetWt) 6.7 2.6 8.8 8.5 3.9 1.7 2.9 5.3 0.9 5

Radiochemicais(Pci/G-Dry)
Alpha,Gross 2.4 1.6 3.7 5 1.6 2.1 2.6 1.9 2.1 2.1
Alpha,Gross,CountError 0.86 0.62 1.54 1.31 0.52 0.61 1.13 0.63 0.81 0.84
Bern,Gross 1.07 2.16 4.39 1.2 < 0.520 < 0.509 0.721 0.528 1.01 2.42
Beta,Gross,CountError 0.9 0.6 0.9 0.8 0.5 0.6 0.7 0.6 0.5 0.6
Radium226 3UJ 5 4 4 2 2 4 4 3 3
Radium226,CountError 0.57 0.72 0.58 0.61 0.42 0.43 0.54 0.6 0.41 0.46
Radium228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
Radium228rCountError 0.5 0.5 0.4 0.4 0.4 0.4 0.5 0.5 0.4 0.4

Notes: NA = Not analyzed
UJ= Qualified, estimated not di
J = Qualified, eslilnaled value

R = Qualified,not usable
< = Analyte reportedbelow deu
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Appendix D - Site 2 West Beach Landfill - Surface Soil Samples - General Chemicals

Duplicate
1)-204 D-205 D-205 D-206 D-207 D-208 D-209 D.210 E-200 E-201

05/08/91 05/08/91 05/08/91 05/08/91 05/08/91 05/08/91 05/08/91 05/08/91 05/09/91 05/09/91
Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
% Solids (% Of Wet Wt 92.9 96.9 96.4 95.4 93 94.7 91.7 98.4 92.8 93.8
Moisture(% WetWt) 7.1 3.1 3.6 4.6 7 5.3 8.3 1.6 7.2 6.2

Radiochemicais (Pci/G.Dry)
Alpha,Gross 3 2.4 1.2 2.3 1.2 1.1 1 2.7 2.9 2
Alpha,Gross,CountError 1.08 0.72 0.61 0.84 0.65 0.42 0.55 0.71 0.88 0.71
Beta,Gross 2.05 < 0.516 1.06 1.15 2.8 1.16 2.73 1.73 2.32J 1.49
Beta,Gross, Count Error 0.6 0.6 0.6 0.6 0.6 0.5 0.8 0.6 0.8 0.7
Radium 226 3 3 1UJ 3 4 3 2 3 2UJ 2UJ
Radium 226, CountError 0.5 0.49 0.34 0.46 0.65 0.49 0.43 0.45 0.34 0.36
Radium228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
Radium 228, Count Error 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Notes:NA= Notanalyzed
UJ= Qualified,estimatednot d_
J= Qualified,estimatedvalue
R = Qualified,notusable
< = Analytereportedbelowdeu
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Appendix D - Site 2 West Beach Landfill urface Soil Samples - General Chemicals

Duplicate
E-201 E-202 E-203 E-21NI E-205 E-205 E-206 E-207 E.208 E.209

05/28/91 05/09/91 05/09/91 05/09/91 05/09/91 05/09/91 05/09/91 05/09/91 05/09/91 05/09/91
Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
% Solids (% Of WetWt NA 96.7 92.7 87.5 91.2 88.8 94.2 90.1 96.3 92.1
Moisture(% WetWt) 7.6 3.3 7.3 12.5 8.8 11.2 5.8 9.9 3.7 7.9

Radiochemicals (Pci/G-Dry)
Alpha,Gross NA 3 3.9 4.2 5.2 3.3 3.5 4.3 2.3 2.9
Alpha,Gross, Count Error NA 0.79 1.53 1.61 2.14 1.63 0.97 1.11 0.92 0.93
Beta,Gross NA 2.64 4.03 5.14 5.41 6.88 2.98 4.59 2.47 2.88
Beta,Gross, Count Error NA 0.8 0.9 0.9 0.9 1.1 0.7 0.9 0.8 0.8
Radium 226 NA 3 2UJ 3UJ 5 3UJ 6 5 5 6
Radium 226, Count Error NA 0.49 0.33 0.46 0.7 0.53 0.8 0.8 0.72 0.8
Radium 228 NA 0.3 < 0.3 < 0.3 0.7UJ < 0.3 1UJ 0.5UJ 0.8UJ < 0.3

Radium 228r CountError NA 0.4 0.4 0.4 0.3 0.5 0.3 0.3 0.3 0.5

Notes: NA = Not analyzed
UJ = Qualified,estimated not &
J = Qualified,estimated value
R = Qualified,notusable
< = Analytereportedbelowdelt
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Appendix D - Site 2 West Beach Landfill - Surface Soil Samples - General Chemicals

Duplicate
E-210 F-200 F.201 F-202 F-202 F-203 F-204 F-205 F.206 F-207

05/08/91 05/09/91 05/09/91 05/09/91 05/09/91 05/09/91 05/09/91 05/09/91 05/09/91 05/09/91
Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
%Solids (%Of WetWt 97.7 89.4 74.5 82.4 82.8 94.9 85.1 89.1 96.5 92.4
Moisture(%Wet Wt) 2.3 10.6 25.5 17.6 17.2 5.1 14.9 10.9 3.5 7.6

Radiochemicals(Pci/G.Dry)
Alpha,Gross 1.5 1UJ 3.1 2.2 1.3 2.2 4.5 6.4 1.9 1.9
Alpha,Gross,CountError 0.6 0.56 0.94 0.7 0.57 0.66 1.52 1.59 0.64 0.71
Beta,Gross 1.22 1.97 1.3 < 0.364 < 0.362 1.26 3.38 3.4 0.881 2.24
Beta,Gross,CountError 0.6 0.6 0.9 0.7 0.6 0.7 0.9 0.8 0.7 0.7
Radium226 4 3UJ 3 3 3UJ 4 4 4 3 4
Radium226,CountError 0.58 0.54 0.62 0.61 0.58 0.57 0.71 0.7 0.51 0.7
Radium228 < 0.3 0.4 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 0.5UJ < 0.3 < 0.3
Radium228_CountError 0.4 0.4 0.3 0.3 0.4 0.4 0.3 0.3 0.3 0.3

Notes:NA= Notanalyzed
UJ= Qualified,estimatednotd_
J = Qualified,estimatedvalue
R = Qualified,notusable
< = Analytereportedbelowdett
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Appendix D - Site 2 West Beach Landfill -_')urface Soil Samples - General Chemicals (

F-208 F-209 F-210 G-200 G-201 G-202 G-203 G-204 G-205 G-206
05/09/91 05/09/91 05/09/91 05/10/91 05/10/91 05/10/91 05/10/91 05/10/91 05/10/91 05/10/91

Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
%Solids (%Of Wet Wt 89.8 97.4 94.5 98.1 82.1 67.4 64.5 92.9 89 84.5
Moisture(%WetW0 10.2 2.6 5.5 1.9 17.9 32.6 35.5 7.1 11 15.5

Radiochemicals(Pci/G-Dry)
Alpha,Gross 3.4 1.7 2.8 3.2 3.9 9.2 8.3 3.6 3.9 6.6
Alpha,Gross,CountError 1.12 0.61 0.8 0.91 1.71 3.68 4.68 1.09 1.19 2
Beta,Gross 3.22 1.33 1.47 1.95 5.54 8.78 9.38 2.33 3.08 5.5
Beta,Gross, Count Error 0.8 0.6 0.7 0.7 0.9 1.5 1.7 0.7 0.8 0.9
Radium 226 5 3 3 3 3 3 4 2 3 4
Radium 226, Count Error 0.75 0.64 0.56 0.46 0.62 0.62 0.68 0.43 0.52 0.57
Radium228 0.4UJ 0.3UJ 0.6UJ < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Radium 228_Count Error 0.3 0.3 0.3 0.5 0.4 0.3 0.3 0.3 0.3 0.3

Notes:NA =Not analyzed
UJ = Qualified,estimated not &
J = Qualified, estimatedvalue
R = Qualified, not usable
< =Analytereportedbelow deu
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Appendix D - Site 2 West Beach Landfill - Surface Soil Samples - General Chemicals

Duplicate
G-207 G-208 G-208 G-209 G-210 H-200 H-201 H-202 H-203 H-204

05/10/91 05/09/91 05109191 05/09/91 05109191 05/10/91 05/10/91 05/10/91 05/10/91 05/10/91

Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

PhysicalParameters-Lab
% Solids(%Of WetWt 98.2 98.3 98.2 98.7 96.1 98.1 70 65.7 75.7 61.3
Moisture(%WetWt) 1.8 1.7 1.8 1.3 3.9 1.9 30 34.3 24.3 38.7

Radiochemicals (Pci/G.Dry)
Alpha,Gross 2.1 1.7 1.5 1.9 1.2 1.3 3.5 5.8 14.1 13.8
Alpha,Gross, Count Error 0.68 0.57 0.51 0.66 0.57 0.75 2.34 2.02 4.02 4.73
Beta,Gross 0.916 0.366 0.916 1.57 0.739 0.795 6.47 5.53 10.4 12.5
Beta,Gross, Count Error 0.6 0.6 0.5 0.6 0.7 0.7 1.1 1.1 1.4 1.9
Radium226 1UJ 2 4 2 2 2 5 5 6 5

Radium226, Count Error 0.36 0.32 0.54 0.39 0.41 0.4 0.71 0.84 0.7 0.75
Radium228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Radium 228_Count Error 0.3 0.3 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0,3

Notes:NA=Not analyzed
UJ= Qualified,estimatednot d_
J = Qualified,estimatedvalue
R =Qualified,notusable
< =Analytereportedbelowdeu
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Appendix D - Site 2 West Beach Landfill - 3urface Soil Samples - General Chemicals

Duplicate
H-205 H-206 H-207 H-208 H-209 H-210 H-210 1-200 1-201 1-202

05/10/91 05/10/91 05/10/91 05/10/91 05/10/91 05/10/91 05/10/91 05/13/91 05/13/91 05/13/91
Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
%Solids (% Of WetWt 83.6 96.3 92.1 90.1 96.7 95.8 95.5 92.3 71.7 82.7
Moisture(% WetWt) 16.4 3.7 7.9 9.9 3.3 4.2 4.5 7.7 28.3 17.3

Radiochemieais (Pci/G.Dry)
Alpha,Gross 8.8 3.2 6 6.9 2.7 7.1 3.7 0.8 4.6 6.8
Alpha,Gross,CountError 2.89 0.84 1.32 2.94 0.91 2.65 0.94 0.86 1.53 2.2
Beta,Gross 7.89 4.25 3.87 7.14 2.77 5.28 2.09 2.69 3.49 5
Beta,Gross,Count Error 1.2 0.9 1.1 0.9 0.8 0.8 0.7 0.7 1 1.1
Radium 226 4 3 2 5 1UJ 2 3UJ 4UJ 12 2
Radium 226, Count Error 0.56 0.46 0.45 0.69 0.3 0.39 0.64 0.7 1.35 0.41
Radium 228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Radium 228r Count Error 0.3 0.3 0.3 0.3 0.2 0.4 0.4 0.4 0.4 0.6

Notes: NA = Not analyzed
UJ = Qualified, estimated not d_
J= Qualified, estimatedvalue
R = Qualified,not usable
< = Analytereportedbelow delt
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Appendix D - Site 2 West Beach Landfill - Surface Soil Samples - General Chemicals

Duplicate
1-203 1-204 1-205 1-206 1-207 1-208 1-208 1-209 1-210 J-200

05/13/91 05/13/91 05/13/91 05/13/91 05/13/91 05/13/91 05/13/91 05/13/91 05/13/91 05/13/91

Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
%Solids (% Of WetWt 79.9 83.7 81.3 87.5 95.6 95.7 96.7 94.7 95.4 93
Moisture(% WetWt) 20.1 16.3 18.7 12.5 4.4 4.3 3.3 5.3 4.6 7

Radiochemieals(Pci/G-Dry)
Alpha,Gross 13.6 7 6.8 5.3 1.2 2 2.2 1.3 1.9 1.3
Alpha,Gross,CountError 3.38 2.75 1.97 1.26 0.52 0.63 0.79 0.74 0.73 0.86
Beta,Gross 6.01 7.29 5.9 4.11 1.15 1.12 1.99 1.9 1.15 0.753
Beta,Gross, Count Error 1.4 1.3 1 1 0.6 0.7 0.7 0.7 0.7 0.8
Radium 226 9 8 10 3 4 0.6UJ 2 4 3 4
Radium 226, Count Error 1.08 0.88 1.11 0.47 0.52 0.21 0.39 0.54 0.5 0.6
Radium 228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Radium 228_Count Error 0.4 0.4 0.4 0.4 0.4 0.6 0.5 0.4 0.4 0.4

Notes: NA = Not analyzed
UJ = Qualified, estimated not &
J = Qualified, estimatedvalue
R = Qualified,not usable
< = Analyte reported belowdelt
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Appendix D - Site 2 West Beach Landfill -(_urface Soil Samples - General Chemicals

Duplicate
J.201 J-201 J-202 J-204 J-205 J-206 J.207 J-208 J-209 J-210

05/13/91 05/13/91 05/13/91 05/13/91 05/13/91 05/13/91 05/13/91 05/13/91 05/13/91 05/13/91

Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
% Solids (%Of WetWt 75.6 74.3 74.2 77.4 71.1 80.1 87.2 94.6 92 86.2
Moisture(%Wet Wt) 24.4 25.7 25.8 22.6 28.9 19.9 12.8 5.4 8 13.8

Radiochemicals(Pci/G-Dry)
Alpha,Gross 2.1 9.3 2.4 3.5 6.6 2.9 2.4 3.6 3 4.6
Alpha,Gro_,CountError 0.79 2.83 0.94 1.03 2.57 0.87 0.92 1.16 0.87 1.62
Beta,Gross 3.57 5.38 4.31 5.04 7.57 7.37 3.9 2.96 0.543 3.02
Beta,Gross,CountError 0.9 1.3 1.1 0.9 1.6 1 0.8 0.7 0.7 0.9
Radium226 3 4 5 3 3 3 3 2 3 3
Radium226,CountError 0.48 0.71 0.69 0.56 0.53 0.52 0.52 0.45 0.52 0.43
Radium228 < 0.3 < 0.3 0.5UJ < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Radium228 CountError 0.4 0.4 0.4 0.4 0.5 0.5 0.4 0.4 0.4 0.,4

Notes: NA = Not analyzed
UJ = Qualified,estimatednot &
J = Qualified, eslimalPdl value

R = Qualified,not usable
< = Analytereportedbelow deu
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Appendix D - Site 2 West Beach Landfill - Surface Soil Samples - General Chemicals

K-200 K-201 K-202 K-203 K-204 K-205 K-206 K-207 K-208 K-209
05/14/91 05/14/91 05/14/91 05/14/91 05/14/91 05/14/91 05/14/91 05/14/91 05/14/91 05/14/91

Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
%Solids (% Of Wet Wt 87.2 96.4 96.6 95.1 96.9 83.6 83.7 88.8 96.6 95.8
Moisture(% Wet Wt) 12.8 3.6 3.4 4.9 3.1 16.4 16.3 11.2 3.4 4.2

Radiochemicals (Pci/G-Dry)
Alpha,Gross 2.9 2.9 2 1.6 1.8 6.6 1.9 2.4 2.3 1.5
Alpha,Gross,Count Error 0.92 0.73 0.68 0.53 0.62 2.03 0.84 0.79 0.75 0.63
Beta,Gross 0.459 < 0.311 1.35 < 0.315 < 0.310 3.83 1.08 2.14 1.83 1.25
Beta,Gross, Count Error 0.7 0.6 0.6 0.6 0.6 0.8 0.7 0.7 0.7 0.7
Radium 226 3 2 2 2 4 13 10 7 3 7
Radium 226, Count Error 0.46 0.34 0.4 0.39 0.73 1.3 1.18 0.9 0.46 0.94
Radium 228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Radium 228 Count Error 0.4 0.5 0.5 0.4 0.4 0.4 0.4 0.4 0.6 • 0.4

Notes: NA = Not analyzed

UJ = Qualified, estimated not d_

J = Qualified, estimated value

R = Qualified, not usable

< = Analyte reported below deu
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Appendix D - Site 2 West Beach Landfill-_:burface Soil Samples - General Chemicals

Duplicate Duplicate
K-209 K-210 L-200 L-201 L-202 L-203 L.204 L-204 L-205

05/14/91 05/15/91 05/14/91 05/14/91 05/14/91 05/14/91 05/14/91 05/14/91 05/14/91

Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
% Solids (%Of WetWt 83.1 95 94.6 78 96 97 92.8 94.7 91.9
Moisture (% Wet Wt) 16.9 5 5.4 22 4 3 7.2 5.3 8.1

Radioehemicals (Pci/G-Dry)
Alpha,Gross 3 2.4 1.1 < 0.4 1.4 1.5 0.6 0.8 1
Alpha,Gross, Count Error 0.96 0.63 0.53 2.18 0.42 0.62 0.43 0.42 0.54
Beta,Gross < 0.361 0.632 1.9 < 0.385 3.54 < 0.309 0.431 < 0.317 < 0.326
Beta,Gross, Count Error 0.7 0.5 0.7 0.8 0.7 0.7 0.8 0.6 0.5
Radium 226 3UJ 4 4 8 4 4 3UJ 5 4
Radium 226, Count Error 0.6 0.69 0.57 1 0.65 0.61 0.53 0.73 0.7
Radium228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Radium 228_Count Error 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Notes: NA =Not analyzed
UJ = Qualified,estimatednot d_
J = Qualified, esl_nated value

R = Qualified,not usable
< = Analyte reportedbelow det_
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Appendix D - Site 2 West Beach Landfill - Surface Soil Samples - General Chemicals

L-206 L-207 L-208 L-209 L-210 M-201 M-202 M-203 M-204
05/14/91 05/14/91 05/14/91 05/14/91 05/15/91 05/15/91 05/15/91 05/15/91 05/15/91

Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
% Solids (%Of WetWt 89.4 60.8 96.9 88.6 93.4 89.9 95.5 92.1 83.7
Moisture(%WetWt) 10.6 39.2 3.1 11.4 6.6 10.1 4.5 7.9 16.3

Radiochemicais (Pci/G-Dry)
Alpha,Gross 3.4 4.1 0.8 3.2 1.2 1.2 0.8 3.1 2.3
Alpha,Gross,Count Error 1.12 1.65 0.93 1.13 0.86 1.11 0.63 0.87 0.62
Beta,Gross 0.895 3.49 0.619 1.24 1.39 3.23 0.628 0.543 < 0.597
Beta,Gross, Count Error 0.8 1.1 0.6 0.7 0.6 0.9 0.6 0.7 0.7
Radium 226 2UJ 2 2UJ 4 4 7 4 6 2J

Radium 226, CountError 0.48 0.54 0.38 0.64 0.71 0.98 0.68 0.77 0.44
Radium 228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 0.5UJ 0.5UJ < 0.3

Radium 228_CountError 0.4 0.5 0.4 0.4 0.5 0.5 0.4 0.4 0.5

Notes: NA = Not analyzed
UJ = Qualified, estimated not d_
J = Qllalified, estimatedvalue
R =Qualified,not usable
< = Analy_ reportedbelow deu
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Appendix D - Site 2 West Beach Landfill -¢,arface Soil Samples - General Chemicals {

Duplicate
M-205 M-206 M-207 M.207 M-208 M-209 M-210 N-200 N-201

05/15/91 05/15/91 05/15/91 05/15/91 05/15/91 05/15/91 05/15/91 05/15/91 05/15/91

Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
%Solids (% Of WetWt 87.7 84.6 60.6 86.4 94.6 82.5 87.5 96.1 98
Moisture(% WetWt) 12.3 15.4 39.4 13.6 5.4 17.5 12.5 3.9 2

Radiochemicals(Pci/G-Dry)
Alpha,Gross 1.5 1.8 4.8 1.7 3 5.7 3.1 0.6 2
Alpha,Gross,CountError 0.68 0.59 4.46 0.58 0.85 1.94 1.37 0.73 1.02
Beta,Gross < 0.342 < 0.355 5.78 < 0.347 < 0.317 5.7 2.29 0.624 < 0.306
Beta,Gross,CountError 0.6 0.6 1.3 0.6 0.6 1.1 0.9 0.6 0.6
Radium226 4 3J 7 4 6 2 7 7 4UJ
Radium226,CountError 0.68 0.67 1.07 0.59 0.77 0.42 0.95 0.94 0.61
Radium228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
Radium228_CountError 0.4 0.5 0.4 0.5 0.3 0.6 0.4 0.4 0.4

Notes: NA = Not analyzed
UJ = Qualif'_A,estimated not d_
J = Qualified, estimated value

R = Qualified, not usable

< = Analyte reportedbelow deu
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Appendix D - Site 2 West Beach Landfill - Surface Soil Samples - General Chemicals

Duplicate Duplicate
N.201 N-202 N-203 N-204 N-205 N-206 N-207 N-207 N-208

05/15/91 05/15/91 05/15/91 05/15/91 05/16/91 05/16/91 05/16/91 05/16/91 05/16/91

Parameter Reported 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft

Physical Parameters-Lab
% Solids (% Of Wet Wt 98 90.7 97.4 96.2 96.5 96 98.2 98.5 98.7
Moisture(%Wet Wt) 2 9.3 2.6 3.8 3.5 4 1.8 1.5 1.3

Radiochemicais(Pci/G-Ih'y)
Alpha,Gross 2.2 2.9 3.1 2 2.3 1.8 4 2.1 4.2
Alpha,Gross,CountError 0.92 1.32 1.03 0.62 0.83 0.63 1.22 0.91 1.01
Beta,Gross 1.02 2.43 2.01 0.624 0.415 0.417 0.305 < 0.305 < 0.304
Beta,Gross,CountError 0.8 0.8 0.7 0.6 0.6 0.6 0.8 0.7 0.6
Radium226 6 5 2 5 9 4UJ 4UJ 2UJ 2UJ
Radium226,CountError 0.83 0.88 0.41 0.76 1.04 0.6 0.64 0.41 0.52
Radium228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
Radium228rCountError 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.5 0.4

Notes:NA= Notanalyzed
UJ= Qualified,estimatednotd_
J= Qualified,estimatedvalue
R = Qualified,notusable
< = Analytereportedbelowdelt
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App.od_DoSi_2W.s,_achLan,°,,_o,lf_c.Soi,Samp,es_enera,Ch.mica,s

N-209 N.210
05/16/91 05/16/91

Parameter Reported 0.0 ft 0.0 ft

Physical Parameters-Lab
% Solids (% Of WetWt 97.9 99.2
Moisture(% WetWt) 2.1 0.8

Radiochemicais (Pci/G-Dry)
Alpha,Gross 0.5 3.1
Alpha,Gross,CountError 0.51 0.81
Beta,Gross < 0.306 0.302
Beta,Gross,Count Error 0.5 0.6
Radium226 2UJ 3
Radium 226, Count Error 0.51 0.49
Radium 228 < 0.3 < 0.3

Radium 228_CountError 0.4 0.6

Notes: NA = Not analyzed
UJ= Qualified,estimatednot&
J = Qualified, eslimated value

R = Qualified, notusable
< = Analytereportedbelow deu

Page 18 of Site2 West Beach Landfdl- SurfaceSoil Samples- GeneralChemicals



Appendix D - Site 2 West Beach Landfill - Soi_3amples in Fill Material - General Chemicals (

M-011A-000 M-011A-004 M-012B-000 M-013A-003 M-013C-000 M-014B-000 M-015A-000
05/16/91 05/28/91 12/1/90 05/28/91 05/16/91 12/1/90 05/16/91

Parameter Reported 0.0 ft 2.0 ft 0.5 ft 1.5 ft 0.0 ft 0.5 ft 0.0 ft

Physical Parameters-Lab
% Solids (% OfWet Wt) 98.2 89.7 98.4 90.8 98.3 99.1 96.8
Moisture(%Wet Wt) 1.8 10.3 NA 9.2 1.7 NA 3.2
Ph (Std.Units) NA 8.7 7.4 7.6 NA 6.3 NA

Total Organic Carbon (% Dry Wt)
Carbon,TOC,As%Om/1.724 NA 0.29 NA 0.232 NA NA NA
OrganicContent,TotalAt 440 C NA 0.5 NA 0.4 NA NA NA

Asbestos(%)
Asbestos,Total NA NFAD NA NFAD NA NA NA

Radiochemicals (Pci/G-Dry)
Alpha,Gross 3.9 2.5 < 0.6 2.2 1.1 1.5 1.4
Alpha,Gross,CountError 0.84 0.67 0 0.55 0.54 0.8 0.61
Beta,Gross 0.764 5.57 1.7 0.661 < 0.305 1.0 0.713
Beta,Gross,Count Error 0.7 0.9 1.1 0.7 0.7 0.5 0.6
Radium226 3J 4J 0.79 3J 4J 0.67 3J

Radium 226, Count Error 0.55 0.62 0.28 0.52 0.62 0.21 0.61
Radium228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Radium 228 r Count Error 0.5 0.5 0 0.5 0.4 0 0.5

Notes: NA=Not analyzed
UJ = Qualified, estimatednot detected
J = Qualified, estimated value
R = Qaulified, not usable
< = Analyte reportedbelowdetection liJ
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Appendix D - Site 2 West Beach Landfill - Soil Samples in Fill Material - General Chemicals

M-015A-005 M-016A-000 M-016A-004 M-016A-004 M-017A-000 M-017A-005 M-018A-000
05/28/91 05/16/91 05/22/91 08/09/91 05/16/91 05/22/91 05/03/91

Parameter Reported 2.0 ft 0.0 ft 4.0 ft 4.0 ft 0.0 ft 5.0 ft 0.0 ft

Physical Parameters-Lab
%Solids (% OfWet Wt) 94 93.8 96.3 BK 94 95.7 96.7
Moisture(%WetWt) 6 6.2 3.7 3.8 6 4.3 3.3
Ph (Std.Units) 8.3 NA 8 NA NA 9 NA

Total Organic Carbon (% Dry Wt)
Carbon,TOC,As%Om/1.724 0.232 NA 0.116 NA NA 0.116 NA
OrganicContent,TotalAt 440 C 0.4 NA 0.2 NA NA 0.2 NA

Asbestos(%)
Asbestos,Total NFAD NA NFAD NA NA NFAD NA

Radiochemicais (Pci/G.Dry)
Alpha,Gross 0.6 3.2 1.2 NA 2.1 1.5 1.4
Alpha,Gross,CountError 0.43 0.9 0.51 NA 0.78 0.56 0.8
Beta,Gross 0.638 2.96 < 0.519 NA 2.84 0.94 2.74
Beta,Gross, Count Error 0.5 0.7 0.6 NA 0.8 0.6 1.2
Radium 226 4J 3J 4 NA 4J 4 0.2
Radium 226, Count Error 0.55 0.59 0.51 NA 0.76 0.53 0.16
Radium228 < 0.3 < 0.3 < 0.3 NA < 0.3 < 0.3 < 0.3

Radium 228t Count Error 0.5 0.5 0.4 NA 0.5 0.4 0.4

Notes: NA = Not analyzed
UJ = Qualified,estimatednotdetected
J = Qualified, estimatedvalue
R = Qaulified,not usable
< = Analytereportedbelowdetectionli]
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Appendix D - Site 2 West Beach Landfill - Soi_amples in Fill Material - General Chemicals

Duplicate
M-018A-006 M-018E-046 M.018E-046 M.019A-000 M-019E-004 M.019E-034 M-020A.004

05/22/91 05/21/91 05/21/91 05/03/91 05/20/91 05/20/91 05/16/91

Parameter Reported 3.0 ft 45.0 ft 45.0 ft 0.0 ft 4.0 ft 34.0 ft 3.0 ft

Physical Parameters-Lab
%Solids (%OfWetWt) 96.5 82.2 85.8 96.8 95.1 83.6 95.6
Moisture(%Wet Wt) 3.5 17.8 14.2 3.2 4.9 16.4 4.4
Ph (Std.Units) 8 8.3 8.3 NA 9.3 9.2 9.7

Total Organic Carbon (% DryWt)
Carbon,TOC,As%Om/1.724 0.058 < 0.058 1.04 NA 0.348 0.058 < 0.290
OrganicContent,TotalAt440 C 0.1 < 0.1 1.8 NA 0.6 0.1 < 0.5

Asbestos(%)
Asbestos,Total NFAD N-FAD NFAD NA NFAD NFAD NFAD

Radiochemicais (Pci/G-Dry)
Alpha,Gross 1.3 2.4 1.5 1.5 2.2 1 2
Alpha,Gross,CountError 0.53 1 0.71 0.82 0.66 0.54 0.64
Beta,Gross < 0.518 < 0.608 0.991 1.91 1.86 0.61 < 0.314
Beta,Gross,Count Error 0.7 1.4 0.6 1 0.8 0.6 0.7
Radium 226 3 3 2 < 0.1 2 2 3J

Radium 226, Count Error 0.46 0.55 0.42 0.11 0.42 0.51 0.49
Radium 228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Radium 228 rCount Error 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Notes: NA =Not analyzed
LlJ= Qualified,estimated not detected
J = Qualified, estimated value

R = Qaulified, not usable

< = Analyte reportedbelow detection lh
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Appendix D - Site 2 West Beach Landfill - Soil Samples in FillMaterial - General Chemicals

M-020B-000 M-020B-058 M-020E-033 M-021A-005 M-021C-000 M-021C-092 M-021E-034
05/03/91 05/20/91 05/16/91 05/15/91 05/03/91 05/16/91 05/14/91

Parameter Reported 0.0 ft 57.0 ft 32.0 ft 3.0 ft 0.0 ft 92.0 ft 34.0 ft

Physical Parameters-Lab
% Solids (% Of WetWt) 97.1 82.7 81.7 90.8 94.7 65.5 80.9
Moisture(% WetWt) 2.9 17.3 18.3 9.2 5.3 34.5 19.1
Ph (Std.Units) NA 8.8 8.7 9.2 NA 8.3 9.5

Total Organic Carbon (% Dry Wt)
Carbon,TOC,As%Om/1.724 NA 0.464 < 0.290 < 0.058 NA < 0.290 0.406
OrganicContent,TotalAt440C NA 0.8 < 0.5 < 0.1 NA < 0.5 0.7

Asbestos(%)
Asbestos,Total NA NFAD NFAD N-FAD NA NFAD NFAD

Radiochemicals(Pci/G.Dry)
Alpha,Gross 4.3 I 2.I 0.9 3.5 5.3 1.5
Alpha,Gross, Count Error 1.2 0.52 0.69 0.51 1.05 2.09 0.53
Beta,Gross 3.53 < 0.605 < 0.367 0.628 < 0.317 43.5 < 0.618
Beta,Gross,Count Error 1.1 0.6 0.7 0.7 1.6 3.1 0.7
Radium 226 0.2 2 3J 1UJ 0.2 5J 2J
Radium 226, CountError 0.17 0.37 0.58 0.32 0.13 0.81 0.41
Radium 228 < 0.3 < 0.3 < 0.3 < 0.3 0.6 < 0.3 < 0.3

Radium 228_x__CountError 0.5 0.4 0.5 0.6 0.5 0.5 0.5

Notes:NA= Not analyzed
UJ= Qualified,estimatednot detected
J= Qualified,estimatedvalue
R = Qaulified,notusable
< =Analytereportedbelowdetectionlh
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Appendix D - Site 2 West Beach Landfill - Soil Samples in FillMaterial - General Chemicals

Duplicate
M-022A-005 M-022A-005 M.022B-000 M-022E-035 M-023A-000 M-023A-004 M-023E-025

05/10/91 05/10/91 05/03/91 05/09/91 05/03/91 05/07/91 05/08/91

Parameter Reported 2.0 ft 2.0 ft 0.0 ft 32.0 ft 0.0 ft 3.5 ft 20.0 ft

Physical Parameters-Lab
% Solids (%OfWet Wt) 83.7 85.1 89.9 87.1 95.1 90.3 81.9
Moisture (% Wet Wt) 16.3 14.9 10.1 12.9 4.9 9.7 18.1
Ph (Std.Units) 8.4 8.7 NA 8.7 NA 8.6 9

Total Organic Carbon (% Dry Wt)
Carbon,TOC,As%Om/1.72A 0.29 0.812 NA < 0.290 NA < 0.290 < 0.290
OrganicContent,TotalAt440C 0.5 1.4 NA < 0.5 NA < 0.5 < 0.5

Asbestos (%)
Asbestos,Total 2 NFAD NA NFAD NA NFAD NFAD

Radiochemicals (Pci/G-Dry)
Alpha,Gross 2.5J 2.2.1 1.5 4J 1.1 2.3 3
Alpha,Gross,CountError 1.19 0.82 0.87 1.03 1.1 0.82 1.04
Beta,Gross 3.23J 2J 2.86 2.64J 3.38 < 0.332 3.02
Beth,Gross, Count Error 1 0.7 1 0.9 1.7 0.6 0.7
Radium 226 3UJ 4J < 0.1 3J 0.2 3J 4J

Radium 226, Count Error 0.57 0.63 0.12 0.57 0.12 0.48 0.71
Radium228 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Radium 228 Count Error 0.4 0.4 0.4 0.4 0.5 0.4 0.5

Notes: NA = Not analyzed
UJ= Qualified,estimatednot detected
J= Qualified, estimatedvalue
R = Qaulified,not usable
< = Analytereportedbelow detection1_
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Appendix D - Site 2 West Beach Landfill - Soil Samples in Fill Material - General Chemicals

M-024A-000 M-024A-003 M-024E-010 M-024E-019
05/03/91 05/03/91 05/06/91 05/06/91

Parameter Reported 0.0 ft 1.0 ft 10.0 ft 17.2 ft

Physical Parameters-Lab
%Solids (% Of Wet Wt) 96.2 92.3 81.1 82.2
Moisture(% WetWt) 3.8 7.7 18.9 17.8
Ph (SKI.Units) NA 8.1 8.5 9.2

Total Organic Carbon (% Dry Wt)
Carbon,TOC,As%Om/1.724 NA < 0.290 NA 0.522

OrganicContent,TotalAt 440 C NA < 0.5 NA 0.9

Asbestos
Asbestos,Total NA NFAD NA NFAD

Radiochemicals (Pci/G-Dry)
Alpha,Gross 1.7 1.8 NA 5.2
Alpha,Gross,CountError 1.08 0.96 NA 1.68
Beta,Gross 2.15 0.791 NA 1.48
Beta,Gross,Count Error 1.3 1.3 NA 0.8
Radium 226 0.3 0.9 NA 6J
Radium 226, Count Error 0.14 0.26 NA 0.75
Radium 228 < 0.3 < 0.3 NA < 0.3

Radium 228 Count Error 0.5 0.4 NA 0.4

Notes: NA = Not analyzed
UJ = Qualified, estimatednot detected
J = Qualified, estimated value
R = Qaulified,notusable
< = Analytereportedbelow detectionliJ

Page 6 of Site 2 West Beach Landflll - Soilt '_les in Fill Material - General Chemicals



Appendix D - Site 2 West Beach Landfill - Soil Samples from Second Water-Bearing Zone - General Chemicals

M-013C-070 M-020B.058 M-021C-092
05/24/91 05/20/91 05/16/91

Parameter Reported 70.0 ft 57.0 ft 92.0 ft

Physical Parameters-Lab
% Solids (%Of WetWt) 81.4 82.7 65.5
Moisture(% WetWt) 18.6 17.3 34.5
Ph (Std.Units) 8.2 8.8 8.3

Total Organic Carbon (% Dry Wt)
Carbon,TOC,As%Om/1.724 < 0.290 0.464 < 0.290

OrganicContent,TotalAt 440 C < 0.5 0.8 < 0.5

Asbestos(%)
Asbestos,Total NFAD NFAD NFAD

Radiochemicals 0Pci/G-Dry)
Alpha,Gross 1 1 5.3
Alpha,Gross,Count Error 0.49 0.52 2.09
Beta,Gross < 0.369 < 0.605 43.5
Beta,Gross,Count Error 0.6 0.6 3.1
Radium226 5 2 5J
Radium 226, Count Error 0.74 0.37 0.81
Radium 228 < 0.3 < 0.3 < 0.3
Radium 228, Count Error 0.5 0.4 0.5

Notes: NA = Not analyzed
UJ = Qualified, estimated not detected
J = Qualified, estimatedvalue
R = Qaulified, not usable
< = Analyte reported below detection limit

Page 1of Site 2 West Beach Landf'dl - Soil Samples _'-, Second Water-Bearing Zone - General Chemicals
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LEGEND

GRAPH LETTER
MAJOR DIVISIONS SYMBOL SYMBOL SECONDARY DESCRIPTIONS

CLEAN _ GW WELL43RADED GRAVELS,GRAVEL-SAND MIXTURES,

GRAVEL GRAVELS _ LITFLE OR NO FINES
AND '<15% FINES)COARSE GRAVELLY

GRAINED SOILS L_"_ _ I POORLY GRADED GRAVELS,GRAVEL.SANDSOILS MORE GP MIXTURES, LII-n_E OR NO FINES
THAN 50%

(GRAINS OF
VISIBLE TO COARSE

FRACTION GRAVELS _ GM SILTY GRAVELS,NAKED >.187" WITH FINES
EYE) (4.75mm) (>15% FINES) GRAVEL-SANI_SILT MIXTURES

GC CLAYEY GRAVELS,GRAVEL-SAND-CLAYMIXTURES

SAND AND ! CLEAN SAND SW WELL GRADED SANDS, GRAVELLY SANDS. LIT[LEOR NO FINES
MORE THAN SANDY SOILS (<15% FINES)

50% OF MORE THAN
MATERIALIS 50% OF

LARGER COARSE SP POORLY-GRADED SANDS.GRAVELLY SANDS.
THAN NO. FRACTION _ LITTLEOR NO FINES
200 SIEVE < .187"

SIZE (4.7Smm)

SANDS WITH SM SILTY SANDS, SAND-SILT
FINES MIXTURES

(> 15% FINES)

SC CLAYEY SAND-CLAY
SANDS,

MIXTURES

INORGANIC SILTS AND VERY FINE SANDS. ROCK

FINE ML FLOUR. SILTY OR CLAYEY FINE SANDS OR CLAYEY
GRAINED SILTS WiTH SLIGHT PLASTICITY

SOILS
LOW

INORGANICCLAYS OF LOW TO MEDIUM

SILTS PLASTICrTY
v_ (GRAINS AND FINES CL PLASTICITY, GRAVELLY CLAYS, SANDY CLAYS,

NOT CLAYS (Modifiers SILTY CLAYS, LEANCLAYS
VISIBLE usedat 30%)

TOEYE)NAKED _ OL ORGANICPLASTICITySILTSAND ORGANIC SILTY CLAYS OR LOW ;

MH INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS
MORE THAN FINE SAND OR SILW SOILS

5O%OF

MATERIAL SILTS HIGH

IS SMALLER AND PLASTICITY _ CH INORGANIC CLAYS OF HIGHTHAN NO. CLAYS FINES PLASTICITY, FAT CLAYS _
200 SIEVE

SIZE _ OH ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,
ORGANIC SILTS

HIGHLY ORGANIC _ PT PEAT, HUMUS. SWAMP SOILS WITH HIGH

SOILS _ ORGANK; CONTENTS

Contact --- Screened Interval

......... Gradal_onalContac_ :

-_ Water Table

UNIFIEDSOILCLASSIFICATIONSYSTEM



JAMES M. MONTGOMERY
CONSULTING •-.,_-r.,,--,-_-,.-.LINb£1NLLHb,TNC. PAGE_OF I
365 LENNON LANE, WALNUT CREEK, CALIFORN£A, 94598 / {415} 975-3400

AZNG/WELL NUMBER H-OOIA CLIENT PRC/USNAWY
E STARTED 4/25/91 COMPLETED 4/25/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 7.25 SURFACE ELEVATION GEOLOGIST CINDY FONG

= _ _ _ GEOLOGIC DESCRIPTION COMMENTS

2". GW fo I _ 'P I CHRISTYBOX,•".-I I sandyG<AVEL G )lightbrown 6Z3. ,o I1=11tolPO:EC,IVE
";'/ t loose, dry to moist, medium sand, granule to _[_ _ STEELCASING,

• " "r y sandyGAAVEL(GWIblack(7.5Y_2/01,loose, m_ _GROUT
"" •I ! medium sand, granule to cobble clasts, nigh _ _--BENTONITE

"'; "1/ I| estfillK, broken glass, wood and metal fragments, _ _ PELLETSEALt

/ SP _ SAN0 (SP), brownish yellow (,0YR 6/61, medium ! _ 40 PVCCASING
/ / dense, very coarse, angular sand, high est K, ! I--I

fill, (cuttings) I I--I 7 WATERLEVEL@
ILLi GW I --SANDand GRAVEL (SW/GW), black (7.5YR 2/0l, very 'i ''l----i 4.67 feet ono. I 1

"I:::l _-- sand, broken glass and metal fragments (up to

t1_1 4/25/9I
I " 1_ CL CLAY (CLI, grey (2.5YR 5/01, (cuttings) F_1----2-,_chZD,

l !_t o.osoincm
SANDand GRAVEL (SW/GW), black (7.SYR 2/0l, I }--I SLOTTEO,SCH40

loose, trace fines, medium to very coarse sand, I i___I PVCCASING

broken glass and metal fragments (up to 2-3"),
moderate est K, fi11

I I_1"--- FILTERPACK.
I1 l #2-16 SANO

@ 13 feet-same as above, nazls also in debris [I-!
fill

I I--EI_CAP
TOTAL DEPTH _5 feet _ _ BOTTOMOF

BORING15 feet

- Note: All samples were screened with a Geiger-
Mueller meter; no radiation was detected.

METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 15 FEET WELL COMPLETION DEPTH I4.5



dAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE I OF 4
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-OOIB CLIENT PRC/US NAVY

DATE STARTED 5/09/9i COMPLETED 5/i3/gl PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 7.79 SURFACE ELEVATION GEOLOGIST D. KRAMER/R. HALKET

Z co t._

_ _ o _ _ __ o _n GEOLOGIC DESCRIPTION COMMENTS

SM I_1 -- [oI CHRISTY0 silty SANO (SM], dark olive brown (2.5Y 3/3), I0]
BOX,

E_J L..] PROTECTIVE
loose, dry, medium sand, gravel up to 1.5 inches
in diameter, moderate est K, contains nails, STEELCASING,
glass, wire, meta] fragments, fill LOCKINGCAP

I

/. / SC clayey SAND (SC}, black (7.GYR N2/OI, loose, dry,/ / 30% fines, fine sand trace gravel low est K

/ // nails, glass, wood, brick, fil] --GROUT
/ / --
/

/ /
0 / / _ WATERLEVEL

/ Y 5.21 feet on
/ 5/30/91 -

// - @ 6 feet-same as above, wet

SM silty SAND (SM], black (7.5YR N2/O}, medium
- dense, wet, 20 to 25% fines, medium sand, <_0%

gravel, moderate est K, nails and wire, fill
I

F

I
_- @ 10 feet-same as above dense --2-inch IO,SCH --

>5o 8 I ' 40 pvc CASINGI

I

J
11 34.5 :.:.>: SW SAND (SW], very dark gray (2.5YR N3/O], loose,

.... wet, trace fines, medium to coarse sand, <10%
12 ....

.... gravel, moderate est K, glass, wire, wood, brick,
4 .i.i-1<, paper, fill
5

," • ' ,

I >>1.1.
SM silty SAND (SM), black (7.5YR N2/O), loose, wet,

-- 20 to 30% fines, fine sand, moderate est K, plant
material and brick fragments, glass

[ @ 17.5 feet-same as above, very loose

I
for
18"

DRILLING METHOD/RIG TYPE SS-iG-II/ARCH DRILLING CONTRACTOR/DRILLER WATER DEV./K. CHIVRELLE

HOLE OIAMETER 7.25 INCHES BIT TYPE 7" TRICONE AIR ROTARY CASING HAMMER

TOTAL DEPTH OF BORING 77 FEET WELL COMPLETION DEPTH 72.5



dAMES M.MONTGOMERY
CONSULTING

r-L,_T_,r-r-_r--i_l,qb_l_lNl_El_lb,INC. PAGE 2 OF 4
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

_II_ING/WELL NUMBER M-OO1B CLIENT PRC/US NAVY
DATE STARTED 5/Og/Di COMPLETED 5/13/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 7. 79 SURFACE ELEVATION GEOLOGIST O. KRAMER/R. HALKET

r.._o
z _ _n

_ _ o_ =_ o _< GEOLOGIC DESCRIPTION COMMENTS
_ U dOJ

U3 -J O

2 0 7 -"----" °j °
_/ SC clayey SAND (SC), very dark gray (2.5Y 3)0}, do,-4

2 _/ /'-C--_-_ loose, wet, 30 to 40% fines, fine sand, low o o

2 _/ / \ust K, nails, asphalt, fill ° d ° o
// o o2 q]LAY to silty CLAY (CL), dark gray (2.5Y N4/01, Q o

2 / _ -_ soft, damp to wet, medium to coarse shell frag- o ° do

/ _ ments, low est K, possible burn zone at 21 feet o ° oo °

2 _,, _/ (black color, ash) °o c2 / / o o
/ / -_ 22 feet-same as above, 22 to 23 feet, fill ash, o c

2 / / 23 to 23.5 feet, medium to coarse shell fragments °o °c

2 _ / % o o --/ 24 feet-same as above, 24 to 25 feet, fill ash, o° o c
3 /, / 25.5 to 26 feet, shell fraD_ents o c
5 0 / / _ o :qb--- GROUT

/ ° o c
'0

5 / oa o _
CLAY to silty CLAY (CL}, dark gray (2.5Y N4/OI , a c

/
1 / o 'o

/ / soft, wet, low est K e ioc2 / o
3 /, / @27 feet-same as a_ove, zncreasing silt medium o ° o c' <3 €/ / stiff to stiff o o
2 / / ° c c
2 / / - @ 2B feet-same as above, oyster shell fragments, _ c --

/ low est K o
2 / / c c

/ / o c _c
2 / / 'o o

/ / c c6
/ _- o

2 0 / / @ 30 feet-same as above, approximately 10 to 20% c "o _2-inch ID, SCH --

2 / / shell fragments c c 40 PVCCASING¢ o/ L c c
2 / _ 31 feet-same as above kerosene odor _ o

/ / ' c ° c
2 / /

/ // c °_
_- silty CLAY (CLI dark gray (2.5Y f14/O} soft to _c

/ medlum stiff, moist to wet, coarse to medium Dc o3 / L st]ell fragments {1 to 5%), low est K, kerosene _c o
2 / / odor o o

/ oc o
2 / - c _
3 / / o o

/ _/ o o
6 / / c
4 If ML " sandy SILT (ML}, olive gray (SY 3/I), medium ° c ° c

II dense, 20 to 30% fine sand, 5 to 10% coarse shell o o
11 _ fragments, low est K, kerosene odor o€ o q

d3 SP AND (SP), dark olive gray (SY 3/21, medium oc o o

6 dense, wet, trace fines, fine sand, high Oc °o
g est K, quartz and feldspar grains o o

o
_9 o o

_ o
o o

oq oO
O o

O O
O C

O O
O ¢

O O

LOG OF SOIL BORINGM-OO1B (continued)



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE30F
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (4151 975-3400

BORING/WELL NUMBER M-OOIB CLIENT PRC/US NAVY

DATE STARTED 5/09/91 COMPLETED 5/13/9I PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738. 0213

REF. ELEVATION 7.7g SURFACE ELEVATION GEOLOGIST O. KRAMER/R. HALKET

o z _ __ _ _ GEOLOGICDESCRIPTION COMMENTS

_ _E Z _

I ;

0 SP _a !_c
3o 13c

- SAND (SP), dark olive gray (5Y 3.21, medium ic °c
dense, wet, [race fines, fine sand, high c _c

42- est K quartz and feldspar grains _ I_' c _ -- GROUT
3 3

3 o
- C C

3 0
¢ d

3 0

44- 0_ o_
c d

0 o
c c

- 0 0 O(
' 0

46- I o_ o_
I c (
i o o

- --_ -- 2-inch IO, SCH
I _ 47 feet-same as above (cuttings) o c _o

c c 40 PVCCASING
c (An

0 C 0 {

c o¢
- o¢

• o(o

0 ( 0 (

50- 0 o_ o_
' 0 ( 0 (

_ C (

_ ..

_2- @52 feet-same as above (cuttings) _ ..

" ' _ ...'_"--BENTONITE

_4- SM silty SAND (SM), olive yellow (2.5Y 6/6), loose, _ .. PELLETSEAL
wet, 15 to 25% fines, very fine to fine sand _/
moderate est K ' _ >'/

//;

_- CHEM 14 0 ;

. 17

- CHEM 14 @ 57 feet-same as above, medium dense, 5 to I0% [.--FILTERPACK,

58- 12 fines, moderate to high est K I #2-16 SAND
7

25 !

17 I
41

LOG OF SOIL BORINGM-OOIB (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE_OF4
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415} 975-3400

_lm_RING/WELL NUMBER M-OO1B CLIENT PRC/US NAVY
DATE STARTED 5/09/91 COMPLETED 5/i3/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 7.79 SURFACE ELEVATION GEOLOGIST O. KRAMER/R. HALKET

,,, _ _z o _ ___ _< GEOLOGICDESCRIPTION COMMENTSC
E_ ___ _ _-= _ d i

_ _ ._ _ z_ __

/ 7 0 SM

I GE0- 14 silty SAND (SM), olive yellow (2.5Y 6/6), loose,
TECH wet, 15 to 25% fines, very fine to fine sand, ,_----2-inc17 IO, SCH

21 I moderate est K, kerosene odor 40 PVCCASING
31

62- - = -

=I
I __,

54- --'- _- e-- FILTER PACK, --
i --' #2-15 SAND

66- _-_ 6 38 - @ 66 feet-same as above I -

12 , i __-- !
I :z_ -- -- 2-incll IO,

20 I _ O.0_0inch
50 ,_ i SLOTTED,SCH40

_i# l- -- i _ i PVCCASING --
i

I-_-

I
70- - I-- -

I

72- - -_--F -

_!_--EmCAP

74- I ¢_
S _--_---SANO hEAVE,

_ FORMATION

@75 feet-same as above (cuttings) _ _ _ S COLLAPSE

76- - _s _ss _

TOTAL DEPTH 77 feet , i _ BOTTOM OF
BORING77 feet

78-

Note: All samples were screened with a Geiger- r

Mueller meter; no radiation was detected, [
I

LOG OF SOIL BORINGM-001B (continued)



JAMES M. MONTGOMERY
CONSULTING INC. PAGE OF
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415)975-3400

BORING/WELL NUMBER l_-OO1E CLIENT PRC/US NAVY
DATE STARTEO 4/25/9] COMPLETED 4/25/gi PROJECT/JMM PROJECT NO. NAS ALAkIEOA/2738. 0213

REF. ELEVATION 7.97 SURFACE ELEVATION GEOLOGIST OONNA COURZNGTON

z _ _ GEOLOGICDESCRIPTION COMMENTS

--J _ r-c"

SM {oI _ ,nlllPROTECTIvEChRISTYgOX,
0 silty SAND (SM}, dark olive brown (2.5Y 3/3}, _ {olloose, dry, medium sand, gravel up to 1.5 inclles o L_.JSTEELCASING,

in diameter, moderate est K, contains nails, o LOCKINGCAP
I glass, wire, metal fragments, fill o _
I -- GROUTc

clayey SAND (SC), black (7.5YRN2/O), loose, dry, c

SC L 30% fines, fine sand, trace gravel, low est K,

nails, glass, wood, brick, fill ! --2-inch Ifl,SCH40 PVC CASING _

:HEM

0 WATERLEV_ @5
feeton 4/26/91

TzWATERLEVEL# _
@ 6 feet-same as above, wet 5.71 feeton

5/I7/91

BENTONITE

SM silty SAND (SM), black {7.SYRN2/O), medium PELLETSEAL d
- dense, wet, 20 to 25% fines, medium sand, <10% ""

gravel, moderate est K, nails and wire, fill

i
i

>50 8 -- @ 10 feet-same as above very dense --FILTER PACK --' 12-16SALVO

I

I

SAND (SW}, very dark gray (2.SYRN3/O), loose,
wet, trace fines, medium to coarse sand, <10%

gravel, moderate to high est K, glass, wire,
wood, brick, paper, fit1, sheen on water from

split spoon sampler
ID,

O.010 inch

SLOTTED,SCH 40
silty SAND (SM), black {7.SYRN2/O}, wet, fine PVC CASING
sand, 20 to 30% fines, moderate est K, plant
material, brick and glass fragments

@ 17.5 feet-same as above, very loose

ORILLING METHOO/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER OEV./Ivi. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING 29 FEET WELL COMPLETION DEPTH 20



JAMES M MONTGOMERY
CONSULTING

F.mT._Em_£mLLma, INC. PAGE 2 OF 2
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

_RING/WELL NUMBER M-OO1E CLIENT PRC/US NAVY
DATE STARTED 4/25/91 COMPLETED 4/25/91 PROUECT/JMMPROJECT NO. NAS ALAMEDA/2738.0213
REF. ELEVATION 7.97 SURFACEELECTION GEOLOGIST DONNACOURINGTON

= _ _6 _ _ _ <_ GEOLOGICDESCRIPTION COM_NTS

o
clayey 5ANU (5UJ, very dark gray [8.b¥ 5/ul,
loose, wet, 30 to 40%fines, fine sand, nails,
asphalt, fill

very soft, wet, fines, shell fragments, trace
plant material

23 feet-same as above, one inch of shell hash
with silty fine sand and gravel

24
-- I_ inch

8ENFONZ_

silty CLAY (CL), very dark gray (7.5YR 4/0), PELLE_FOR

very soft, wet, fines SEAL
26 @25 feet-same as above, abundant large shell --

fragments

l'/ TOTALDEPTH29 feet _ BOTTOM_
B_ZNG_ feet

B0

B2

B4

B6

Note: All samples were screened with a Geiger-
Mue]ler meter; no radiation was detected

LOG OF SOIL BORINGM-OOIE (continued)



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE I OF 1

365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-OO2A CLIENT PRC/US NAVY
DATE STARTED 5/4/91 COMPLETED 5/4/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 9. 17 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

z _ _ _ GEOLOGIC DESCRIPTION COMMENTS

SP _° ! I-F=_J'_ 'nI I_PROTECTIvECHRISTYBOX,
SAND (SP), grayish brown (2.5Y 5/2), loose, dry, _k_-l°!

]RILL <5% fines, fine to medium sand, 10% gravel up to L__J STEELCASING,
c __ ---TLOCKING CAPto I/2 inch, fill, (cuttings) o
c _ GROUT

3.5' __ _ _/_./ 2-inctl ID, SCH

_/---_ 40 PVCCASIN5k_

gravelly SAND (SP), olive brown (2.5Y 4/3), j _BENTONITEPELLETSEAL

l CHEM 3 - loose, trace of silt, I0% gravel, shell -
dry, i

5 0 fragments, fill
3 ML -_ -----i

-c layey SILT (ML), very dark grayish brown _ ,'--FILTER PACK
GE0- 2 (2.5Y 3/2), loose, dry, 55 to 65% fines, 25 to '---- #2-15 SAND
TECH 1 0 I----

SP _-_35% fine sand, roots, fill __ _
3 -_SAND (SP}, reddish brown (GY 4/3), loose, moist, --

3 race fines, fine to medium sand, high est K ---- _ WATERLEVEL@
4 0 -I_ 6.5 feet-same as above, wet i--i_ 5.95 feet on

1 - ___ z 2-inch IO, -

0 /// CL CLAY (CL), dark gray (5Y 1/1), very soft, wet , 0.010 inch
SLOTTEO,SCH40

I [ PVCCASING

_m _ -E_ --

TOTAL DEPTH :I0.5 feet _ -<----BOTTOM_-
BORINGI_0.5
feet

Note: All samples were screened with a Geiger-

Mueiler meter; no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER OEV./M. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I0.5 FEET WELL COMPLETION DEPTH 10.5



JAMES M.MONTGOMERY
CONSULTING

_" IB T " '_LINblINLLMb, [NC. PAGE I OF 2
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

_I_ING/WELL NUMBER M-OO2E CLIENT PRC/US NAVY
DATE STARTED 5/23/91 COMPLETED 5/23/91 PROJECT/JMM PROJECT NO. NAS ALAWEDA/2738. 0213

REF. ELEVATION _. 98 SURFACE ELEVATION GEOLOGIST CRAIG FANSH!ER

Z u'_
o _ GEOLOGICDESCRIPTION COMMENTS

"_. (_D

I°l ___ ',°-4-CHRISTYOOX,
Iol :=fl toI _ROTECT.'VE

SP SAND (SP}, loose, dry, very fine to fine sand, L-_-F4-yL-JSTEEL CASING,

I -- @2 feet-same as above, shell fragments ° c Io._-__GROU I --

0 ML sandy SILT (ML}, very dark grayish brown _i }o11.]!t/d

(IOYR 3/2), medium stiff, moist, trace clay,
very fine to medium sand, low est K, rootlets,

_ •_ shell fragments, fill WATERLEVEL@4 --

@ 5.5 feet-same as above, very dark gray

-- (2.5Y 3/2), Increaslng percent clay to 20% °o _-_----2-incn IO, SCH --
0 Ol

SP SAND (SP), olive brown (2.5Y 4/3), loose, wet, o a oi
40 PVC CASING

Ir  ,oo  o,om ono,SP -1 cl'ayey SILT (ML), very dark gray (2.4Y N3/O) ,

--Ltrace very fine sand _/_BENTONITE --__ PELLETSEE
CL I-_medium sand, color change to dark gray (5Y 4/I)

t 8 feet, snell fragments, fi11

L-EIAY IEll, dark orav 15Y 41ii, safl, wPf, in tn l-J FIL TERPACK

@ 12 feet-same as above, I/2 inch angular rock i_i 1 5/30/91
fragments, fill

i

@ 15 feet-same as above, increasing percent I I I_--_ -2-incl7 ID,I I--I I ooloJnc_
gravel to 15%, snell fragments, fill / I----[ SLOTTED,SCH 40

Itl-I
@ 18 feet-same as above, rock, snell and woodcnip I II-I
fragments, fill

DRILLING METHOD/RIG TYPE AUGER/CWE 750 DRILLING CONTRACTOR/DRILLER WATER OEV./W. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING 23 FEET WELL COMPLETION DEPTH 20.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 2 OF 2
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER N-OO2E CLIENT PRC/US NAVY

DATE STARTED 5/23/91 COMPLETED 5/23/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213
REF. ELEVATION 8.98 SURFACE ELEVA T_TON GEOLOGIST CRAIG FANSHIER

z _ _o _ GEOLOGICDESCRIPTION COMMENTS

CHEM 2 /_ CL L'_----FILTERPACK

S NO
6

27 CLAY (CL), dark gray (5Y 4/1), soft, wet, 10 to '-ENO CAP
GEO- 25 20% silt, fill

-- --- BENTONITE --

22- TECH 12 I PELLETSEAL
1 L

TOTAL DEPTH23 feet _ BOTTOMOF
BORING23 feet

24- -

Note: All samples were screened with a Geiger- _, _,_
Mueller meter; no radiation was detected. r"

LOG OF SOIL BORINGM-OO2E (continued)



dAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE I OF 1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (4151 975-3400

_RING/WELL NUMBER H-OO3A CLIENT PRC/US NAVY

DATE STARTED 5/23/91 COMPLETED 5/23/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213
REF. ELEVATION 9. 03 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

I,I _ Z ;_ I o _< GEOLOGIC DESCRIPTION COMMENTS

oo_ L ;,_ I CHRISTYBOX,SP _ o_
I I 0 PROrEC7I VE10 gravelly SAND (SP} dark grayish brown (2 5Y c STEELCASING,' LOCKINGCAP

4/2}, loose, dry, trace silt, fine to medium l_C q_c_--ZGROUT4 sand, pebble to cobble gravel clasts, fi11 _c o

2- I CHEM 2 0 2 feet-asphalt and sand, fill
_ _ --BENTONITEPELLETSEAL1 2

-q-- 2-inch It?, SCHCHEM 2 0

4-- 2 -- SAND (SP}, very dark grayish brown (2.5Y 3/2), __ 40 PVCCASING _
loose, moist, trace fines, medium sand, high i_ _---FILTERPACK

4 est K, she]] fragments, fill ---

,-- ,2<6
i 4 0 5 feet-same as above, wet6 5 !_- _ WATERLEVEL@

6 5.o
40 = _5/4/91- 3 SAND (SP), very dark gray (GY 311), loose, wet, ___- WATERLEVEL@
7 trace fines, medium sand, high est K 6.5 feet on

_I_-- _ 4 0 -- 5/23/9! -

- I 8 --_----2-inch IO,
6 O.010 inci7

SLOTTED,SCH40
10 -- GEO- 4 0 -- PVC CASING -

TECH 5

4 @ 11 feet-same as above, silty SAND (SP), lens,

_2-- 3 0 olive (GY 4/3}, shell fragments, high est K

! - -

4 -- @ 14 feet-same as above
;-.---END CAP

- 5
TOTAL DEPTH 15 feet _ BOTTOMOF

BORINGI5 fee_

16- -

Note: All samples were screened with a Geiger-

Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/CNE 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON

HOLE DIAMETER B.O INCHES BIT TYPE HOLLOW STEM AUGER
TOTAL DEPTH OF BORING I5 FEET WELL COMPLETION DEPTH I4.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGEI0Fi
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415_ 975-3400

BORING/WELL NUMBER M-OO4A CLIENT PRC/US NAVY

DATE STARTED 5/28/91 COMPLETED 5/28/91 PROJECT/JMM PROJECT NO. AlAS ALAMEDA!2738. 0213

REF. ELEVATION 8. 49 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

• z _ _ I GEOLOGICDESCRIPTION COMMENTSo - _g_Z
t

• _ q-_ dl

"_ _ _ I

{J'3 r'm E

I I I0 t I -_ _ I CHRISTY _OX,

, swI gravellySAND (SW), grayish brown (2.5¥ 5/2), toI 17= 1toI _ROTE_TI_E
- loose, dry, 10 to 15_ fines, fine to medium sand, _ _ STEELCASING,

Io I o pebble to cobble gravel clasts, moderate _7_ _/_LOCKING CAP

5 f est K, wood chips, sl]ell fragments, f111 _ _7GROUT
2- :HEM 4 I _ _ z. BENTONITE

_ 4 I O l ] J--L--. _'EL_ETSEAL
_ : I I I I _2-_chZO,SCH

. SANO (SP), dark gray (5Y 4/1), loose, wet, medium

- sand, small shell fragments, wood, roots, fill 1 I-4-1 I WATERLEVEL@
I I_[ I 5,0 feet on

___ 2 I 0 SM ' silty SAND (SM), very dark gray [5Y 3/1), loose, I I-_--I IV _5/28/9! ioo loe  .0m o. l l--I1"7SP \moderate to low est K ' i i i i WATERLEVEL@
I I \ I I_I I 5,92 feet on

5 1 0 medium sand, small shell fragments

8- !3! -
1 II-t _ FItTEl?PACKI 4 I o

" I: d_ I' _ #2-15 SAND
I l=_q_-f--2-i_n Io,

I0- GEO-[ 21 I1_11 0.010 incl7
TECHI I I 0 l l--ll SLOTTEd,SCHAO

• - [ I_[ I PVCCASING1 3 I .ML,--, silty CLAY (ML), trace of sand

I 4 I _Sp _-SAND (SPI, dark gray (SY 4/_), loose, wet,
_[2- 1 4 1 0 medium sand, small shell fragments

1 4 1

- 1 4 I SM silty SANO (SM), very dark gray (5Y 3/I], loose,
wet, I0 to 20% fines, fine to medium sand,

I 3 I moderate to low est K I _'i--q-_EAf?14- CAP
I 4 I [i _,_ BOTTOMOFTOTAL DEPTH 14.5 feet

BORING14.5
feet

Note: All samples were screened with a Geiger-

Mueller meter; no radiation was detected•
Ii

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I4.5 FEET WELL COMPLETION DEPTH I4



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE ! OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

_RING/WELL NUMBER H-OOSA CLIENT PRC/US NAVY

DATE STARTED 5/29/91 COMPLETEO 5/29/9! PROJECT/JMM PROJECT NO. NAS ALAMEDA/273S. 0212
REF. ELEVATION 8. 75 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

I z cri• 4-J GEOLOGICDESCRIPTION COMMENTS

_ _i _ _ ::_ Z eJ [
u31 _ C) -r 4_aJ

Cr) rth El
i

I°{ i_ 'r I c_zsTYBox,

I CHEM 7 0 SP I gravelly SAND (SP), olive brown (2.5Y 4/3), tol I1=71!oI P_o_Ec.vE
loose, dry, trace fines, fine to medium sand, lO L__ _--L?STEEL CASING,

12 to 25% grave], angu]ar clasts, moderate to high _ _ /LOCKING CAP

I _: eS[ K, fill _ _TGROUT
2--IICHEMIJ4 0 II .LJ---%BENT°NIE

11
) _ i /PELLET SEAL

8 ' sandy GRAVEL (GM), dark yellowish brown (_OYR I I_---I I _ 2-Zncn IO, SCH

' 4/4), trace flnes, medium sand, pebble to cobble i _ 40PVCCASING

4-- CHEM 8 0 ' clasts, _igh est K, fiii
26 ',

20 ', I I-'t--_l I WATERLEVEL#
_' B 0 , l I_---II_ 4.75 feet on

5-- 24 ,' I [_---I I L_WATERLEVEL@
' I Iz! I 5.33 feet on

_l so/3" o ,,,,, I ____][ s/5/gl
R_r_--_-_ 7 0 ,' silty GRAVEL [GM), very dark gray {SY 3/lJ, l I_-I_-----FILTERPACK

, dense, wet, 15 to 20% silt, very fine to fine i_l 1 #2-15 SAND

&O , sand granu]e to cobble clasts, angular moderateq p

16 , est K, fill
i

' I I_M--f---2-inch zo,10- so/5" ,, I I--I I oo_o_cn
' l l----ll SLOrTEO,SCH_0

' i _ I PVCCASING

I GEO- 21 ,' @ _1.5 feet-same as above
_2-- TECM 50 ,'

q
i

i

14-- ' TOTALOEPTH 14 feet L-----J.._---BOTTOH OF

I BORING14 feet

16-
I

I

18-
I

i Note: All samples were screened with a Geiger-
Mue]ler meter; no radlation was detected.

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./W. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 14 FEET WELL COMPLETION OEPTH 13.4



JAMES M. MONTGOMERY

CONSULTING ENGTNEERS, INC. PAGEI0F_
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-OOGA CLIENT PRC/US NAVY
DATE STARTED 5/29/91 COMPLETED 5/29/91 PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738.0213

REF. ELEVATION 8.50 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

z _ _ _ GEOLOGICDESCRIPTION COMMENTS

I11 -_ 15 to 20% fines, fine sand STEELCASING,
22 SP L o c LOCKINGCAP
22 SAND (SP), dark grayish brown (2.5Y 4/2), dense, °a

dry, trace fines, medium sand, trace gravels, o _-_GROUT2- CHEM
moderate to nigh est K i___BENTONITE

15 0

22
PELLETSEAL

18 @ 3 feet-same as above, color change to dark

CHEM 14 0 yellowlsh brown (IOYR 3/4) .-----2-inch IO, SCH

4- 18 _ __ ! 40 PVC CASING _i -- . WATERLEVEL#
15 -- 4.38 feet on

4 0 i 5/6/9 !
4 ----

_- 6 -- SAND (SP), very dark gray (GY 3/I), loose, wet. z-- -
medium sand, shell fragments, wood fragments, __I o---FILTER PACK

4 0 oily black staining around grains, fill -- #2-16 SAND
6 ----

8- 9 _,J-- i --

7 0 I----

i 7 @8.5 feet-same as above, slight rainbow sheen ----I
7 on sample --F --2-inch IO,

_ O.010 1neffi
SLOTTED,SCH40

lo- • GEO- 4 0 -- _ PVC CASING -

1 i

TECHi 7 I
12 ---

12 0

X ---i12-- 24 ----:

11 ' __--I

X 2 o [

14- I _ CL - CLAY (CL) ' very dark gray (2"5Y 3/0) ' very s°ft' iL

wet, trace silt. trace very fine sand, low
est K ----EI_ CAP

BOTTOMOF
-x-TOTAL DEPTH 15 feet BORING_5 feet

16- -

Note: All samples were screened with a Geiger-
Mueller meter; no radiatlon was detected. F

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER OEV./M. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING I5 FEET WELL COMPLETION DEPTH I4.5



dAMES M. MONTGOMERY

CONSULTING ENGTNEERS, INC. PAGEIOF 1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / {415) 975-3400

_qING/WELL NUMBER M-OO7A CLIENT PRC/US NAVY

DATE STARTED 5/29/91 COMPLETED 5/29/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 5. 44 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

Z _1 a.__, o _ GEOLOGICDESCRIPTION COMMENTS

_ _ < ° =_l d: ogJl
Cl3 r_ E C.9 (J3

SP SAND (SP), dark reddish brown (SYR 3/2), loose, o _-I }
dry, 10% silt medium sand rootlets fill PROTECTIVE

' ' ' STEELCASING,

CHEM 9 0 SP "_SAND (SP), dark grayish brown (IOYR 4/2}, medium o 'eC_LOCKING CAP

2- 1210 _ dense, moist, trace fines, medium sand, angular _ __ y_._/_GROUT__,___tBENTONITE--
CHEM 4 0 I @ 2.5 feet-same as above, color ctlange to dark [ : PELLETSEAL

6 -_xolive gray (SY 3/2), wet I ..____I WATERLEVEL@2
7 -_ 3 feet-same as above, 5 to I0% shel! fragments i -- I feet on 5/29/91

i i -
- -- WATERLEVEL# -

4 5 0 I __ i 2.25 fee_ on
J 6 ' _ ! 6/7/91

5 _ I 2-iflc_ ID, SCH
15 0 _--- I 40 Pvc CASING

6-V 25 - -- i -
A 15 _ _I--FIL TERPACK

i #2-16 SAND
1 0 @ 7 feet-same as above, flowing sand '-_

I '=GEO- 2 I---- -
-- TECH 4 --

I_---- 2-.znchIO,

9 0
- 9 , _ 9 feet-same as above. 10 to 15% shell fragments --- 0.010 inch

I SLOTTED,SCH40
_ I PVCCASING

10-_ 9 - _ -
6
6

i -4 _

12- 2 - @ 12 feet-l/2 inch silt lens _ --

4 _I

SAND {SP), dark grayish brown (IOYR 4/2}, medium --[
dense, wet, trace fines, medium sand, angular ip----ENDCAP

III = BOTTOMOF_4-- TOTAL DEPTH t4 feet
BORINGI4 feet

8- -

Note: All samples were screened with a Geiger-
Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 14 FEET WELL COMPLETION DEPTH 14



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE I OF 5
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (4151 975-3400

BORING/WELL NUMBER H-O07C CLIENT PRC/US NAVY
DATE STARTEO 5/3/9I COMPLETED 5/4/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 5.51 SURFACE ELEVATION GEOLOGIST RICH HALKET

_ _ ___ 6o_z "-._z_, _ GEOLOGICDESCRIPTION COMMENTS

SAND {SP}, dark reddish brown {GYR 3/2}, loose, [Ol _OX,
dry, 10% silt medium sand rootlets fo] PROTECTIVE

' ' _ STEELCASING,
9 0 (SP}, dark grayish brown (IOYR 4/2), medium LOCKINGCAP
10 dense, moist, trace fines, medium sand, angular

12

4 @2.5 feet-same as above, color change to dark

6 olive gray (GY 3/2)
WATERLEVEL@

7 .t. 42 feet on
5 5/7/91

6

7 0

15

25

15

I @ 7 feet-flowing sands

4 -- GROUT -

9 @ 9 feet-same as above, I to 2 inch shell lens,
IO to 15% shells in sand matrZx

10 11
9 0
6

6

2 _ 12 feet-same as above, I/2 inch silt lens,

4 coarsens downward

fill
wet, 40 to 50% fines, very f zne to fine sand,

low to moderate est K, trace oyster shells, ZO, SCH
I 0 occasional clay rich zones 40 PVCCASING
I

I

I

DRILLING METHOD/RIG TYPE SS-I5-II/ARCH DRILLING CONTRACTOR/DRILLER WATER OEV./K. CHZVRELLE

HOLE DIAMETER 7.25 INCHES BIT TYPE 7" TRICONE AIR ROTARY CASING HAMMER

TOTAL DEPTH OF BORING 87 FEET WELL COMPLETION DEP.TH 82.5



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE 2 OF 5
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (4151 975-3400

_ORING/WELL NUMBER W-O07C CLIENT PRC/US NAVY
DATE STARTED 5/3/91 COMPLETED 5/4/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION 5.51 SURFACE ELEVATION GEOLOGIST RICH HALKET

E _ z _ _ _-i o, _J GEOLOGICDESCRIPTION COMMENTS

_ _1 o
SM _

I 0 C

)
o C

silty SAND (SM} dark gray (2.5Y 4/1} loose, _
, , O DC

wet, 40 to 50% fines, very fine to fine sand, io c

22-- low to moderate est K, trace oyster shells, )c

occasional clay rich zones o 3
o

3
<3 C

) 3
o C

3
c c

24- 1 0 @24 feet-same as above, 30 to 35% fines _<3 c
3 O

1 Dc c

I _c o_ -- GROUT

¢ o¢
_. _, o

¢ c
I @ 27 feet-same as above, 40 to 45% fines _ o

c C

1 3 o

o

c c

c c

30- , oc ,,---e-- 2-incf7It?,SCH
• D 0

¢ < 40 PVCCASING
o

0 C 0 C
c (

o

C (
0 0

0 C 0 C

2 0 oc o<

34- 3 o_ o_
3 o o

( (

5 o o( o_

1 i SP SAND (SP), loose, wet, I0 to 15% fines, very fine ° c oC

36- 2 to fine sand, high est K o°C oC
0 ( (, 0

7 o( o<
( (

o o
( (

0 0

38- o_ o(
: 0 0

0 ¢ 0 (

I o oI
1

( (I
, 0 o

LOG OF SOIL BORINGM-O07C (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 3 OF
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / 1415} 975-3400

BORING/WELL NUMBER M-O07C CLIENT PRC/US NAVY

DATE STARTED 5/'3/91 .COMPLETED 5/4/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION 5.51 SURFACE ELECTION GEOLOGIST RICH HALKET

z _ GEOLOGICDESCRIPTION COM_NTS
Z _ _C

SP 'c "c

c c
)

SAND (SP), loose, wet, 10 to 15% fines, very fine c c
to fine sand, high est K, occasional clay rich _c

)C
42- zones, trace oyster shells _c

2 0 c 'c
)c4 _

c (

c (

9 )C 1(

44- 3 SM silty SAND (SM), brown (IOYR 4/3), medium dense, 'c )c
moist, 15 to 20% fines, fine to medium sand, _

(

5 moderate est K c _--GROUT(

7 0 , _¢

) )
c (

) )

)¢ ()

) 3

I _

) )
( (

) 3

3( D I

< €
) 3

50- _i ° _ --2-inch N, SCH, 40 P_ _SI_

( i

20 0 SP SAND (SP), grayish brown (IOYR 5/21, dense, wet, _ o
10 to 15% fines, fine to medium sand, moOerate _' o'

52- 30 est K 3' o I

23 _ o
q

27 _ o
I

3 o

9 o

54- _' o
i

3 0
i

_ 0
t

_ o
q

56- °
o o

o o
q

o o

0 0

58- 15 o o
O o

22 ,
o o

38 o o _t_45 o o

LOG OF SOIL BORINGM-O07C (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE40F
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

__.qlNG/WELL NUMBER M-O07C CLIENT PRC/US NAVY
DATE STARTED 5/3/91 COMPLETED 5/4/91 PROJECT/JMM PROJECT NO. NAS ALANEOA/2738. 0213

REF. ELEVATION 15.5I SURFACE ELEVATION GEOLOGIST RICH HALKET

Z u3
o _ _ coco GEOLOGIC DESCRIPTION COMMENTS

J
[_3

n Q3 _ ELi

0 Z (lJ

GOE

9 0 SP _c ' _c
D 1

17 c I C

22 SAND (SP}, grayish brown (10YR 5/2), dense, wet, _c _--GROUT
10 to 15% fines, fine to medium sand, moderate _c 'c

22 est K _c _c
3 )¢d
D )

#,

"////_,"_-- BENTONITE
z/

... _ PELLETSEAL

@ 67 feet-same as above, (cuttings}

•" - -- 2-inch IO, SCH
40 PVCCASING

@72 feet-same as above, heaving sands,
(cuttings) __

__ i, -- FIL TEl?PACK,
--__ #2-15 SAND

SM silty SAND (SMI, dark gray (2.5Y 4/0}, dense, __---
wet, 15 to 20% fines, very fine to fine sand, __
moderate est K, (cuttings)

---_ ---- 2-inch IO,CHEM 2 0
---- O.010 inch

3 _ SLOTTED,SCH40
I _ PVC CASING

38

2

4
.... __

LOG OF SOIL BORINGM-O07C [continued)



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE 5 OF
365 LENNON LANE, WALNUT CREEK. CALIFORNIA, 9459B / (415I 975-3400

BORING/WELL NUMBER M-O07C CLIENT PRC/US NAVY

DATE STARTED 5/3/gl COMPLETED 5/4/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 5.51 SURFACE ELEVATION GEOLOGIST RICH HALKET

_ _ GEOLOGIC DESCRIPTION COMMENTS

_ _ _ Z _

m _

37 o I SM '--------2-_c_ ID,
50 silty SAND (SM), dark gray (2.5Y 4/0), dense, 0.010 inch

- wet, _5 to 20% fines, very fine to fine sand, SLOTTED,SCH40
moderate est K PVCCASING

8_- CL CLAY (CL), dark gray [2.5Y 4/0), very hard, --EWO CAP
moist, trace of fine sand, low est K,

_ (cuttings)
IIGEo-I_

ITECH 4

-- FILTER PACK,
84- 5 "-- #2-15 SAND

11
9 0

86- 5
B

16
TOTAL DEPTH87 feet < 80TTOMOF

BORING87 feet

88- _g-

90-

• i

92-

94-

96-

I

!98-
I
I Note: All samples were screened with a Geiger-

Mueller meter; no radiation was detected T"i L

LOG OF SOIL BORINGM-O07C (continued



JAMES M. MONTGOMERY
CONSULTING ,-.,,-.T.,,-,-r,,-.LINbZlNLLVib,INC. PAGE I OF I
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / [415) 975-3400

_RZNG/WELL NUMBER W-OO8A CLIENT PRO/US IVAVY

DATE STARTED 5/29/91 COMPLETED 5/29/91 PROJECT/JMM PROJECT NO. NAS ALAWEDA/2738. 0213
REF. ELEVATION 7. 45 SURFACE ELEVATZON GEOLOGIST CRAIG FANSHIER

_ _ _n GEOLOGICDESCRIPTION COMMENTS
(D rm ._ /I,1 z _-4 t--

Z _ 13... __1
Co ,,:£ (:C_, i 4.._ .,:_

°o_ - '_ I CHRISTYBOX,o,,vo_oCHEW 5
molst, medlum sand, nigh est K STEELCASING,

7 0 _° _/'_-_LOCKINGCAP
8 _ GROUT _

2-- CHEM 3 -- _ BENTONITE

3 " _ WATERLEVEL@3

4- V 2 feet on 5/29/9I3 0 - @ 4 feet-same as above, trace of fines - ,2-incl) IO, SCH --

A _ _ 40 PVCCASING
2 , --_, !

3 _ _l L WAfeetTERonLEVELG/14/91@ 4

- ' _ "--- FILTER PACK --
1

22-15SAND

i I i _ I

I 0 @7 feet-same as above I --

I -- !
_qll_-- I0 _--_--_G____/ GRAVEL (GW), l-inch layer, cobble clasts,

5 SP angular, gray sand matrix, (rig behavior) _ --2-inch IO,i O.010 inei7

5 !_ SLOTTED,SCH40
PVCCASING

I0--i GE0- 5 - SAND (SP), dark olive gray (5Y 3R), loose, wet, 'Iw

TECH 5 trace of fines, fine to medium sand, high est K

7

[] 7
_-- I -- @ 12 feet-same as above, shell fragments --w

10 ---

I---- CAP_4- - TOTAL DEPTH I4 feet -- -_---BOTTOHOF -
BORING14 feet

" Note: All samples were screened with a Geiger-

Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER OEV./W. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING I4 FEET WELL COMPLETION DEPTH 14



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. PAGEIOF
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / [415) 975-3400

BORING/WELL NUMBER H-OOgA CLIENT PRC/US NAVY

DATE STARTED 5/30/91 COMPLETED 5/30/91 PROJECT/JMM PROJECT NO. NAS ALANEOA!2738.0213
REF. ELEVATION 5. 43 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

Z CO C-9
o _ _ _ o, _n GEOLOGICDESCRIPTION COMMENTS

-u OCD
CO 1:13 E U3

1ol i___ _ CmZSTYBOX,
14 0 SP SAND (SP}, very dark gray (5Y 3/1}, medium dense, to I ltF:_l to PROTECTIVE

14 moist medium sand nigh est K L--JB-H _ STEELCASING,
' ' _ _ 'LOCKINGCAP

20 _/_ _ GROUT
2- CHEM 9 0 SAND (SP), olive brown (2.5Y 4/3), medium dense, _ _ IWATERLEVEL@

18 moist, medium sand, subrounded, high est K l I_I l 1.17 feet on

" 20 I I q-W !_/I7/gl
18 o i _-lI BENTOmTE

I !PELLET -AL -
4- 15 !1_11 2-i_hza,scH

" I 0 @5 feet-same as above
I I--I I WATERLEVEL# 4

6- I ____ fee t on 5/30/9I
I I--I,_----FILTERPACK

" 4 SP :'-CLAY (CL), dark olive gray (5Y 3/2), wet

5 _-SAND (SP), gray (5Y 3/2), loose, wet, medium _II
8- 2 0 I sand, est K --I ID,

6 _-%AND(SP} olive (5Y 4/2] loose wet trace 1 I_I I 0.010 inch
5 fines, fine to coarse sand, nigh est K I l_l I SLOTTED,SCH40

PVCCASING

_0- B 0 - _ 10 feet-same as above, fine to medium sand,

GEO- 6 10 to 15% fines
i

" TECH 4

t2- 33
" 2 0 }l SM silty SAND (SM}, olive gray (5Y 4/2), loose, wet,trace fines, very fine to medium sand, slight

3 II bedding, moderate est K EI_?CAP
TOTAL DEPTH 14.5 feet < BOTTOM

. BORING14.5
feet

16-

I

18- i

Note: All samples were screened with a Geiger-

[ Mueller meter; no radiation was detected. T"
DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 14.5 FEET WELL COMPLETION DEPTH 14



JAMES M.MONTGOMERY
CONSULTING .-.,.._.,_-r._._LNUZlNLLMb,INC. PAGEI0FI
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, g4598 / (415) 975-3400

_RING/WELL NUMBER H-iOA CLIENT PRC/US NAVY

DATE STARTED i2/17/90 I COMPLETED I2/I7/90 PROJECT/JMM PROJECT NO. NAS ALAMEDA/27380143

REF ELEVATION 5.20 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

u", _ (z")

o _ cm_ _ _ GEOLOGICDESCRIPTION COMMENTS

Q- _ n _ "-b €._ I

SP SANO (SP), tan, loose, _ry, fine sand o .F_!_ !o _ _>_ PROTECTIVE

_ STEELCASING

,--GROUT
2

8ENTONZTE

silty SAND (SM), mottled green and brown, !.__z_PELLET SEAL

0 SM loose, wet I I"-i i WATERLEVEL

I I 3.00 feet on

i l /8/91
@ 5 feet-same as above, green _-_---2 inch ID, SCH

4O Pvc CASING

@ 6 feet-same as above, green with some black

zones I _ FZLTERPACK,

12-16 SA_

0 fine sand t } 0.010 inchI i SLOTTED,SO._0
0 PVCCASING

_ silty SAND (SM), green brown, loose to medium
dense, wet, very f lne to fine sand

14

i I_E_cAP
TOTAL DEPTH 16 feet - ZBOTTOM OF

BORING 16 feet

Note: All samples were screened with a Geiger-
Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/GEFCO CF-I5 DRILLING CONTRACTOR/DRILLER WATER DEV CORP/D. KRUGER

HOLE DIAMETER 7.88 INCHES BIT TYPE SOLID STEM AUGER

TOTAL DEPTH OF BORING ]5 FEET WELL COMPLETION DEPTH 15.75



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE I OF _
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-lOB CLIENT PRC/US NAVY

DATE STARTED 12/0i/90 COMPLETED I2/14/90 PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738. 0143

REF. ELEVATION 5.58 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

_ u_ GEOLOGIC DESCRIPTION COMMENTS

GRAB SP SAND (SP), tan, loose, dry, fine sand [oo "_-_ ,o PROTECTIVE

MIOB same as above, moist E-_-o STEELCASINGGROUT
o 09 ooo
0 0 (3 Oo o

o .--c--2 inch IO, SCH
o o o o 40 PVC CASINGco

SM silty SAND (SMI,mottled green and brown, o o
loose wet o o = o' 0 0

0 o cO
0 0
0 C

0 o o o oo c

5 feet-same as ab0ve, green o Do ,OcO
o °o i°_o

_ o o !" _ _- - WATERLEVEL@6 feet-same as above, green with some black o
o i.o 5.98 feetono c

zones o o Io o I/gig!
I 0 o c0 r° 01

o o 1o ol _'d
o I°c _c 0

o _ "---CONOUCTOR

I c oc

o _€ o, CASING,LOWSC clayey SAND (SC), green brown, loose wet c
0 fine sand ' ' o _ _ o CARBONSTEEL,c c O.188 inches

_, _ o j°c °_0 _

o

oi°
0 _ o 0

0 :) o 0
C

" " SM - silty SANO (SM), green brown, loose to medium o _c _(_---GROUT -

dense, wet very fine to fine sand o c o
0

0 c ( 0D 0

O c 0 ¢0 0
-- C ¢ --

' o o o 'o
0 ' 0 C 0 (

0 c 0

0 o c 0

-- 0 o.¢ o(_'0

0 o "0

0 ¢ ¢0
0 ¢ qO

o o

o oc o alo
-- 0c o°_O'O

¢ 0

io°_ Ooioo o

o ( DO _I_

o 0Oo0 Io Q Q

DRILLING METHOD/RIG TYPE MUD ROT./GEFCO CF-i5 DRILLING CONTRACTOR/DRILLER WATER ]EV CORP/D. KRUGER

HOLE OIAMETER I2.25/7.88 INCHES BIT TYPE ROLLER CONE

TOTAL DEPTH OF BORING 85 FEET WELL COMPLETION DEPTH 43.35



JAMES M.MONTGOMERY
CONSULTING

,-,,,-,T,,rFn_LINL311NLLHb,INC. PAGE 2 OF 5
.... . 365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / i415) 975-3400

_rlNG/WELL NUMBER M-10B CLIENT PRC/US NAVY
DATE STARTED 12/01/90 COMPLETED 12/14/90 PROJECT/JMMPROJECT NO. N,4S ALAMED.4/2738. 0143
REF. ELEVATION 5...58 SURFACEELEVATION GEOLOGIST CRAIG STEVENS

_Z _ I __ ' O_ COCO GEOLOGICDESCRIPTION COMMENTS

c_

SM o o o oo c
silty SAND (SMJ, green brown, 1o0se to medium o o
dense wet fine sand o o co_' ' o o __" GROUT

0 o c o
o :o I

o c
o o o o

0 -- o 'o€ I --
o o o- CONDUCTOR

o° [o_ I CASING,LOW0 0 0

l .oo12 CARBONSTEEL,o o c o 0.188 inches
0 -- o o ° c _

c
0 , IO 3 0

° c I
rO

o _ _ _ -GROUT
' i

I O [0 C 3 c 0

o 3

- =_ o_ -0 o o

C oc
I 0 o 0

0 I_/c, CLA_{CL_dorkgrayg_eenstiff .et slight oo__#---2 i_ ID,SCH..... c c o 40 PVCCASING//

/ H2S/organlc decay odor --_ o --
/ _C 0¢/

/ @29.2-one foot layer of clayey gravel (rig _/.
/ behaviorl

BENTONITE
/ --_ 30.2-same as above, dark grey

SM _ PELLETSEAL

silty SAND(SMI, dark gray, mediumdense, wet

N _

0 ,/'i" gravelly CLAY (CLI, dark gray, dense, wet, fine
gravel (to I"]

0 - o- -- FILTEl:?PACK, --
2-16 SANG

SM silty SAND(SM], dark gray, loose to medium
dense, wet, trace shell fragments

o - !_

0 SP - gravelly SAND(SP], dark gray, dense, wet fine --_F_--2 1neff IO, -

SM -_sand ' 0.010 inchSLOTTED,SCH40
0 " silty SAND(SM), dark gray, loose to medium PVCCASING

dense, wet, trace shel.l fragments

LOG OF SOIL BORINGM-IOB (continued)



JAMES M. MONTGOMERY
CONSULTING

_-,,,-,TL,r-rr,,--LINUZINLLMb,INC. PAGE3OF
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-]OB CLIENT PRC/US NAVY

DATE STARTED 12,/0],/90 COMPLETED ]2/14/.90 PROJECT/JMM PROJECT NO. NAS ALAHEDA/2738, 0143
REF. ELEVATION 5.58 SURFACE EZ.EVAT_TON GEOLOGIST CRAIG STEVENS

(,3 L._

o GEOLOGICDESCRIPTION COMMENTSz

U3 r'r _

SM _

SM silty SAND (SM), dark gray green, loose, wet, --- _ --FILTER PACK,
-- 2-,t5 SAND

0 fine sand, trace fine gravel

42 I -- "_ _ 2 inc_7 IO, -

O.0]0 Znch
----_ SLOTTED,SCH40
--- PVC CASING

- Z END CAP
44 -

s11ty CLAY (CL), gray green, soft to medium
stiff, wet, fines, trace sand, trace coarse

X 0 / _" CL
gravel/

/// _
46- o //

/ /
/

/ /

48-- / / -- from 48 to 51 feet-flowing sand or soft clay
/ / (rlg behavior)/ /
/ /
/ /
/ /

50- / // / -- -- BENTONITE -
/ /4 PELLETSEAL

• /

52-- / -- from 52 to 55 feet-soft clay or flowing sand/ /
/ / (rig behavior)
/ /
/ /
/ /
/ / _

54- / /
/

/

56- // _/ - clayey SAND (SC),gray green, loose to medium -

0 ///_/ SC dense, wet, 20-45% fines, very fine sand
//

58- -

'r'0

LOG OF SOIL BORINGM-IOB (continued)



JAMES M. MONTGOMERY
CONSULTING

_-.,_T.,r_.Lr_bzmEEMb,INC. PAGE 4 OF 5
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400

_ING/WELL NUMBER M-lOB CLIENT PRC/US NAVY
DATE STARTED 12/01/g0 COMPLETED I2/14/90 PROJECT/JMMPROJECT NO. NAS ALAMEDA/2738. 0143
REF. ELEVATION 5.58 SURFACEELEVATION GEOLOGIST CRAIG STEVENS

_ _ GEOLOGICDESCRIPTION 1 COMMENTS
IC ._j

_///_/SC clayeySAND (SC),gray green,softto medium _Y / CL \ (ense,20 to 45% fines,very finesand

/ / lltyCLAY (CL),graygreen,stiff,wet, fines
/ /
/ / --
/ /
/ /

/

/ clayeySAND (SC),graygreen,mediumdense,wet,
_- traceshell fragments0

/ _ 64.5 and 65.5 feet-oneinch layersof clay (CL)

/ _ _ gray green, stiff

/ _ I _

'
/

/ // - i --BENTONITE -
/ / , PELLETSEAL

/ /

/
/ _ -J
/
/

/ /

// // @ 73 feet-sandyclay layer
1 /
/ / --

SM siltySAND (SM),gray green,mediumdense,wet,

fineto mediumsand,traceshell fragments

I

I I

' L
LOG OF SOIL BORINGM-10B (continued



JAMES M.MONTGOMERY

CONSULTING ENGINEERS,INC. PAGE5OF_
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (4i51 975-3400

BORING/WELL NUMBER M-lOB CLIENT PRC/US NAVY

DATE STARTED 12/0i/90 COMPLETED I2/i4/90 PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738.0143
REF. ELEVATION 5.58 SURFACE ELECTION GEOLOGIST CRAIG STEVENS

o _ _ o GEOLOGICDESCRIPTION COM_NTS

_ SLY.M___/s_ity SAND (SM), gray green, medium dense, wet, _
• " " CL fine to medium sand, trace shell fragments ..........
,//

,zl

_2-- --/, CLAY (CL), gray green, very stiff, moist to wet, " .........
• _ - fines, iO to 15_ plant material and organic ..........

_ _ _ _ stringers, linear partings (pockets, gaps) in _//////_--BEN_
, /, clay, organic stringers are lamelli _///////_ PELLET_
, / / 2>2_>>5

84.... ".........
/l'/ Y///////_
,_, _//////,_,

_//I////_
_ _/ / _///////_

, / / _///////_
/II//IZlII

86-- "// TOTAL DEPTH 86 feet .......... _---BOTTOM
B_I_ _ feet

88- -

90-

92-

94-

98-

- Note: All samples were screened with a Gelger-
Mueller meter; no radiation was detected

I

LOG OF SOIL BORINGM-IOB (continued



JAMES M. MONTGOMERY
CONSULTING _.,.-.T.,,-_-n,-.LNblINLLMb,INC. PAGE I 0F I
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / [415) 975-3400

BORING/WELL NUMBER H-OIIA CLIENT PRC/US NAVY

DATE STARTED 5/28/91 COMPLETED 5/28/91 PROJECT/JMM PROJECT NO. HAS ALAMEDA/2738.0213
REF. ELEVATION 7.08 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

z _I _ _ GEOLOGIC DESCRIPTION COMMENTS

O0_ O_F_S IO l CHRISTYBOX,

i - " SAND (SP), dark brown (7.5YR 3/3), medium dense, _ _____/PROTECTIVE

9 0 SP __ dry, 10 to 15% fines, fine to medium sand U STEELCASING,
16 moderate to high est K ' o LOCKINGCAP
18 _ L GROUT

2- CHEM 14 0 -- SAND (SP), olive brown (2.5Y 4/3), medium dense, _ _moist, medium sand, 10% fines, medium high _---_SENTONITEPELLETSEAL

23 est K, trace shell fragments I_ ! _ 2__inC_ ID, SCH22
I -- 40 PVC CASING

CHEM 13 0 '
4-- -- _-

21
WATERLEVEL @

24 --- 4.5 feet on

- _ 4 O I i_'-- 7 5/30/91_0 -- i L WATERLEVEL@
5-- 12 -- @6 feet-same as above, 1 inch silty lens :-- 5.25 feet on -

--- i 5/24/91
B 0 I---
4 SAND (SP), dark gray (SY 4/1), loose, wet, 10% --

fines, medium to coarse sand, high est K
3

-- j "- FILTER PACK -_- 4 0 , #2-I5 SAND
5

4 --_

F --_,----2-incll IO, --1o-I GEO- 3 -- _ 0.010 inch

I TECH 4 0 _ SLOTTED,SCH40

- 5 @ 11 feet-same as above -- PVCCASING

i!2- - --I -i

_ 3

8

14 to I
I0 -- @ 14 feet-same as above ----EA(? CAP --

TOTAL DEPTH 15 feet _ 80TTOMOF
BORINGI5 feet

_6- -

Note: All samples were screened with a Gelger-

Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON
HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5 FEET WELL COMPLETION DEPTH I4



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGEIOF
365 LENNONLANE, WALNU'TCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-12A CLIENT PRC/US NAVY

DATE STARTED i2/05/90 COMPLETED 12/05/90 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0143
REF. ELEVATION 9.05 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

z _ _ _ GEOLOGICDESCRIPTION COMMENTS
Z

.,_.j
rm _ Z QJ n

0 SP SAND (SP) tan loose dry fine to medium sand I° -- I°l

.... _ ----'_ h-,l PROTECTIVEI_ _ STEELCASING

:_i r. i _ GROUT
¢

- @2 feet-same as above, damp _ _, --

_ -- BENTONITE

PELLETSEAL

Y- --WATER LEVEL
3.I! feeton

1/18/91
I -- @ 4 feet-same as above, green brown loose,

moist ' I -----2 inch ID, SCH
40 PVC CASING

L _ _ "---FILTER PACK, --
0 @ 6 feet-same as above, medium dense, wet --t 2-15 SANG

__--!
---I
_[

-- .__ 2 inch [0, --
-- O.010 inch
--l SLOTTED,SCH 40
_i PVC CASING

I --

-- I

@ II feet-same as above, medium dense, some --
gravel

- SAND (SP), green brown, medium dense, wet, f_ne
to medium sand

i

14- - _1 -

i --E_ CAP
0

_- I -- TOTAL DEPTH 16 feet - • -,_--BOTTOMOr= -
BORING16 feet

-! Note: All samples were screened with a Geiger-

i l Mueller meter; no radiation was detecte_}.

DRILLING METHOD/RIG TYPE AUGER/GEFCO CF-I5 DRILLING CONTRACTOR/DRILLER WATER OEV CORP/D. KRUGER

HOLE DIAMETER 7.88 INCHES BIT TYPE SOLID STEM AUGER

TOTAL DEPTH OF BORING I6 FEET 'WELL COMPLETION DEPTH 15.1



JAMES M. MONTGOMERY
CONSULTING

,--,,,-,-,-,,,-,-n,-,LP_bllNLLf_ib,INC. PAGE _ OF 4
j. 365 LENNONLANE, WALNUT CREEK, CALIFORNIA, 9459B / {415) 975-3400

_RING/WELL NUMBER M-I2B CLIENT PRC/US NAVY

DATE STARTED ]2/02/90 COMPLETED ]2/05/90 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0]43

REF. ELEVATION 8.89 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

Z u3 o u_ GEOLOGICDESCRIPTION COMMENTS
Lul Z _ ___

i

0 SP SAND (SP), tan, loose, dry, fine to medium sand PROTECTIVE
STEELCASING

- GROUT

- @2 feet-same as above, damp
-2 inch It], SCH

40 PVCCASING

Z WATERLEVEL
3 17 feet on

-- @4 feet-same as above, green brown, loose, ]/]7/91 --
moist

12 0 -- @6 feet-same as above, medium dense, wet

2O

44

14

18 --

27

14

25

37 -- - CONDUCTOR -
CASING,LOW

7 CARBONSTEEL,
16 @ 11 feet-same as above, medium dense, some 0]88 incRes

22 gravel

8 -- SAND (SP), green brown, medium dense, wet, fine
5 to medium sand

I

GROUT

0 SP -- @ 16 feet-same as above, olive green, trace
silt, fine sand

0 _/ SC -- clayey SAND (SC), olive green, soft, wet, very
fine sand

DRILLING METHOD/RIG TYPE MUD ROT./GEFCO CF-15 DRILLING CONTRACTOR/DRILLER WATER OEV CORP/O. KRUGER

HOLE DIAMETER 12.25/7.88 INCHES BIT TYPE ROLLER CONE

TOTAL DEPTH OF BORING 74 FEET WELL COMPLETION DEPTH 73.4



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 2 OF 4
365 LENNON LANE. WALNUT CREEK, CALIFORNIA, 94598 / [415) 975-3400

BORING/WELL NUMBER M-12B CLIENT PRC/US NAVY
DATE STARTEO 12/02/90 COMPLETEO t2/05/90 PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738.01d3

REF. ELEVATION 8.89 SURFACEELEVATION GEOLOGIST CRAIG STEVENS
t.Q

z o _ o, _ GEOLOGICDESCRIPTION COMMENTS

_ _ -

m _ c_

0 D C o C 0
o

o c o

o _c oc o - GROUT
o o

0 o o '022 --- -- ¢ o

0 o o 0
c _ --- CONDUCTOR

'0 o o, o_o CASING,LOW

Io o o CARBONSTEEL¢ 0 0

0 SM o o O.I88 incl_es

X °24- - Oo o o -
o

I o o o 0
q o

o o

@25 feet-gravelly zone (rig behavior) o o co
0 0

0 0 C 0

26-- -- o oa o o--i GROUT -
o

O C0 o 0 /

12 _ CL gravelly CLAY (CL], olive green, soft, wet, o° .o--_-_-2 inch IO. SCH14 coarse gravel (to 2 inches) o o ioc o 40 PVCCASING

2830 _ GC ---"-clayeygravelGRAVEL(t01inch)(GC)'olive green, soft, wet, fine °°°,°aolo -

9 _/ CL gravelly CLAY (CL), °live green, s°ft, wet, fine i° oc
28 gravel (to 1 inch) --c o_--

-- C C --

30 i_/_ GC o

9 _ clayey GRAVEL(Gel, olive green, soft, wet, fine c oc
gravel {tO 1 inch) c c8 o

11 SM _layey SAND(SC), olive green, mediumdense, wet, c oC
fine sand c ° c _

0 °
llty SAND(SMI, dark gray green, mediumdense, _c olmoist to wet, fine to mediumsand, trace shell

fragments, organic decay odor _c ° do
q_ 32 feet-same as above, trace shell fragments, °c o

0 -_slight organic decay odor o€ o°
-_ 34 feet, same as above, no shell fragments °c °o
- 0 0

0

0¢ O0

I -- 0 0
0 0

o_ o C
o o

c_ oI o o
o c

o o

38..... o° 0°
o c

0 o
o c

o 'o

o o T0 c
o 0

LOG OF SOIL BORINGM-12B [continued



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 3 OF 4

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415_ 975-3400

%,,,
BORING/WELL NUMBER M-12B CLIENT PRC/US NAVY

DATE STARTED I2/02/90 COMPLETED 12/05/90 PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738. 0143

REF. ELEVATION 8. 89 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

Z co o _ GEOLOGICDESCRIPTION COMMENTS

0 c 0 Q
0 0 i

0 °
o _--e--2 !nch IO, SCH -

0 SM silty SAND (SN), dark gray green, medium dense, o o
wet, very fine sand, trace shell fragments o ° o 40 PVC CASINGo

o c
0 o

0 c

0 ////_, CL silty CLAY {CL), dark gray green, soft, wet, °o i°cf ines o ,oo c

O _

3

/ • SC "-clayey SAND (SC), dark gray green, medium dense,
¢

• / " wet, very fine sand, trace shell fragments, _o
c c

'o 3
/ / slight organic odor c c
/ / _ [o
/ • c oc
/ _c
• _ o

¢¢ c0 _
c ¢1

/ / @47.5 feet-same as above, loose _c o
• / -- O O C --

/ _" oc
¢

o '

// • oc o c
0 / / @49 feet-same as above fine to medium sand c fl/ ' o ol

• • c d
• / oc o __ GROUt -
/ /_ -- o o I

/ !; o

/ o o
• 0 0 0
/ q o
• o oo o
/ -- 0 0 --

0 "/ o c
o o

• 0 0

0 / • o° _oc
/ • o c
• / _ °o i°_ _

SM silty SAND (SNJ, light gray green, medium dense, o ,o
o I cwet, medium sand o :o

0 0 3 C
0 C

°e 3 C

I L- -- BENTONITE
I PELLETSEAL

o I -
•- _--- FIL TEll PACK,

: 2-16 SANG

@ 59.5 feet-same as above olive green, moist to
wet, dense to very dense

LOG OF SOIL BORINGM-12B (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC. PAGE4OF_
365 LENNON LANE. WALNUT CREEK, CALIFORNIA, 94598 / (415) 97_-3400

BORING/WELL NUMBER M-12B CLIENT PR_US NAVY

DATE STARTED ]2/02/90 COMPLETED ]2/05/90 PROJECT/JMM PROJECT NO. NAS ALAMEDA/27280143

REF. ELEVATION 8.89 SURFACE _E_TZON GEOLOGIST CRAIG S_VENS

_ _ o _ GEOLOGICDESCRIPTION COM_NTS

I
SM silty SAND (SM), light gray green, medium dense,

wet, medium sand
_----2 inch _, SCH

40P_ _SI_

I
-- @ approximately 62 feet-mottling with orange

__rown spots
62.2 feet-same as above, orange brown i _--FILTER_,

-- 2-15 _

@ 64.3 feet-same as above, medium dense, wet

0 I @ 66 feet-rust-red laminations present _i -
--i

:::_--2inch _, -
_1 o.o]o inc_

' I -- _orTEo,sc.,oI
0 i _ 69 feet-same as above, very dense, moist, no _ P_ _SING
0 rust-red laminations

I

I

-

I _-- I E_ _P

.... TOTAL DEPTH 74 feet = BOTTOM_
B_ING74feet

76--

78--

Note: All samples were screened with a Geiger- _._
Mueller meter; no radlation was detected. F

LOG OF SOIL BORINGM-12B (continued)



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE1 OF1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / [415) 975-3400

_ING/WELL NUMBER M-O13A CLIENT PRO/US NAVY

DATE STARTED 5/28/91 COMPLETED 5/28/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION 8.54 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

z _ _ _ GEOLOGICDESCRIPTION COMMENTS

°o___ i '_ ' CHRISTYBOX'
_ I,-,] PROTECTIVE5 0 SP SAND (SP), light olive brown (2.5YR 5/3), loose, i

X flne to est K STEELCASINO,dry, coarse sand, high8 c

L GROUT

CHEM 4 0 - _ _ BENTONITE
4 PELLETSEAL

6 _-- -- 2-inch ID, SCH

4 0 _ 40 PVCCASING

6 !_ _ WATERLEVEL
9 -- 4.29 feet on

@ 5 feet-same as above I_ 6/24/914 0

6 -_ "--- FILTER PACK

6 - .-15
o i=_- WATERLEVEL

6 i 6.5 feet on
-- 5/28/91

8 ___
- _ 7 0 -- @ 8 feet-same as above, color change to ollve _

9 brown (2.SYR 4/3)

I_ _ 9 feet-shell fragments

10-- GE0- 7 -- __ --2-inch IO, --
__-- O.010 mci_

TECH 5 _ SLOTTED,SCH40

6 --i PVCCASING
_.2- _/ 5 _i

A 5 0 --i

--i

14 4 _- @ 14 feet-same as aDove , --EAD CAP --
3 I -=- BOTTOMOF

-'_-FOTAL DEPTH 14.5 feet BORING14.5

feet

16- -

Note: All samples were screened with a Geiger-
Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/OWE 750 DRILLING CONTRACTOR/DRILLER WATER DEV./W. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL BERTH OF BORING I4.5 FEET WELL COMPLETION DEPTH I4



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE i OF _
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / [4t5) 975-3400

BORING/WELL NUMBER M-O13C CLIENT PRC/US NAVY

DATE STARTED 5/24/9I COMPLETED 5/29/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 8.52 SURFACE ELEVATION GEOLOGIST RICH HALKET

z _ _ _ GEOLOGICDESCRIPTION COMMENTS
w <

L_3 J

r,r" O

5 0 SP SAND (SP), light olive brown (2.5Y 5/31, loose, o_ PROTECTIVEdry, fine to coarse sand, high est K
8 STEELCASING,
9 LOCKINGCAP

4 0

4

6

4 0 -- GROUT

6

9

4 0 @5 feet-same as above _ WATERLEVEL@

6 5.17 feet on
-- 5/21/91 -

6
WATERLEVEL@

5 0 5.5 feet on
6 5/24/91

8 _j
7 0 _- @ 8 feet-same as above, color change to olive

brown {2.5Y 4/3}, shell fragments
9

11

_0- _ 7 _-- --2 inch IO, SCH -
40 PVCCASING

5

6

:12- i 5
5 0 - @ _2 feet-same as above

5

X14- 4
3

4 0.2 SAND (SP), brown (IOYR 5/3), medium dense, wet,
_0 to 15% flnes, very flne to flne sand, moderate4

_ to high est K
6- 4

3

4 0.4

8- 4
4

3

@ 19 feet-same as above _iI#
I

DRILLING METHOD/RIG TYPE SS-15-II/ARCH DRILLING CONTRACTOR/ORILLER WATER DEV./K. CHIVRELLS

HOLE DIAMETER 7.25 INCHES BIT TYPE 7" TRICONE AIR ROTARY CASING HAMMER

TOTAL DEPTH OF BORING 87 FEET WELL COMPLETION DEPTH 79.5



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 2 OF 5
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-013C CLIENT PRC/US NAVY

DATE STARTED 5/24/91 COMPLETED 5/29/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 8.52 SURFACE ELEVATION GEOLOGIST RICH HALKET

z _ _ _ GEOLOGICDESCRIPTION COMMENTS
LLJ Z _ C

'0 3 C
SP SAND (SP} brown (IOYR 5/3} medium dense wet, ° c' ' ' o

10 to 15% fines, very fine to fine sand, moderate c c
to high est K 3¢ ° c

3 0
C C

3 0

¢

° C ° 0
o o

o
o o

24 13 0 GC - clayey GRAVEL (GC), gray (5Y 5/11, medium dense, o o °
wet, 10-25_ fines, 10w t0 moderate est K, o

o

18 granule clasts _ o _---GROUT
14 ° o o

26- 24 _. od o°°7 0.2 / -- o Q o° --

I 4 _/€ Do o

o

2 / ° o co c

4 o o
-- 0 0

_- - / I o° Oo -
// o oo c

,I, P o oQ C
0 '0

z/ /_ ° o c
30- / " -

SM (rig behavior/cuttings) oQ ,' _-'_--2 inch IO, SCH --

o c _c 40 PVCCASING
!o c oc

c c
ro o

C OC __]2-- -- 3
c c

3 o
c

_ 3 o

i _ 0.2 silty SAND (SMI green gray (SY 4/21 loose, wet, oc c

P o

15 to 20_ fines, very fine to fine sand moderate c

34- i _ est K, heaving sand ' _c o
1 o o¢ o

I oc °d
0 o
{ o

o oc Q

36-4 - o o _0
o o

o
o o

0
0 o

o
o o _

38- - o_ oo
o 0

o o

39 feet-same as above (cuttings), heaving sands ° o ° c
o o

0 0

LOG OF SOIL BORZNGM-O13C (continued)



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE 3 OF 5
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415/ 975-3400

BORING/WELL NUMBER H-013C CLIENT PRC/US NAVY

DATE STARTED 5/24/9I COMPLETED 5/29/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION 8.52 SURFACE ELEVATION GEOLOGIST RICH HALKET

_ r_ _ o _n GEOLOGICDESCRIPTION COMMENTS

SM silty SAND(SM), green gray (5Y 4/2), 100se, wet, 'o _¢
15 to 20% f_nes very fine to fine sand moderate )o, i c

- est K, heaving sand _° ic
o

42- _ _
)O DC

)Q D C
0 C

) 3
0 C

) 3

44 o , c
Q C

0 ¢

e _E_-- GROUT
D

¢ D¢46 "o c

_c PC
3 D

¢ c

c c
3 D

o o_ __
48 @48 feet-same as above (cuttings), heaving sands _3c 3c

c c

3 c o

¢ C

50 _ o¢ " _--2 inch ZO, SCH
D 0
c c 40 PVCCASING

o
c (

5 o o
c ° C

6 silty SAND(SM), tan (SY 5141, very dense, wet, ° c oc
5_ I0 estt5LOK20% fines, very fine to fine sand, moderate c_ oc

_ C 0 C

3
C C

D 0

11 oc o c
c (

54 CHEM 19 oc oc
24 o oC (

_ 0
_ (

0 i 0

, 0

0 0

D 0
¢ (

0 _ 0

0 , 0

0 0

o_1 o _
( (

o I o
! ci (

1-o( I o(I
I o , o

LOG OF SOZL BORINGM-OI3C (continued)



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE 4 OF 5
365 LENNONLANE, WALNUTCREEK, CALIFORNIA. 94598 / 1415) 975-3400

BORING/WELL NUMBER W-013C CLIENT PRC/US NAVY

OATE STARTED 5/24/91 COMPLETEO 5/29/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION B. 52 SURFACE ELEVATION GEOLOGIST RICH HALKET

Z ....
o _ o ":; o, _ GEOLOGICDESCRIPTION COMMENTS

_ _- _ _ _: -
.--I -r i
,-_ El o

lO _ SM silty SAND (SM), tan {SY 5/4), very dense, wet,

272647 : estl5toK20% fines, very fine t0 fine sand, moderate --GROUt

62- GEO-lo
TECH 10 PELLETSE__

21

54-

56-

inchIO, SCH
40 PVC CASING

CHEM 16

18

70- 12 070 feet-same as above, medium dense

11

72-

FERPACK,
#2/16 SAND

74-

incl7 IO,
O.010 inch
SLOTTED,SCH40

7_- @76 feet-same as above {cuttings) heaving sands PVC CASING -

78-

-- EI_ CAP

LOG OF SOIL BORINGM-013C (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 5 OF =

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / [4_.5} 975-3400

BORING/WELL NUMBER H-013C CLIENT PRC/US NAVY
DATE STARTED 5/24/91 .COMPLETED 5/29/gl PROJECT/JMM PROJECT NO. NAS ALAklEDA/2738. 0212

REF. ELEVATION 8.52 SURFACE ELEVA TZON GEOLOGIST RICH HALKET

u_ _D

_z _ _ _ _< GEOLOGICDESCRIPTION COMMENTS
_ _ Z

_.o _13 E r.j3

/_/SC_ L silty SAND (SM}, tan (SY 5/4), very dense, wet, ]15 to 20% fines, very fine to fine sand, moderate J I

- est K _----F----FZLTER PACK,

l #2-I5 SAND82-

4 CLAY (CL), very dark gray (SY 3/1), hard, damp,

8 fines, low est K i

84- 8
8 /'_/// SC clayey SAND (SC), very dark gray (5Y 3/1), very

/// dense, damp, 40 to 50% fines, very fine to fine
4 sand, low est K

86- 8 W/// CL _-k_CLAY (CL), very dark gray (5Y 3/1), nard, clamp

8 _/ trace of fines, low est K8 i
TOTAL DEPTH87 feet _ BOTTOMOF

BORING87 feet

88- -

90-- L--

92--

94_

96--

98--

Note: All samples were screened with a Geiger-
Mueller meter; no radiation was detected. F

LOG OF SOIL BORINGM-013C (continued)



JAMES M.MONTGOMERY
CONSULTING _"_""-'-'_'_LINbINLLHb,INC. PAGEIOF
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

_ING/WELL NUMBER M-14A CLIENT PRC/US NAVY
DATE STARTED 12/i7/90 COMPLETED 12/17/90 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0143

REF. ELEVATION 8. 45 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

z _ _ cn GEOLOGIC DESCRIPTION COMMENTS

0 SP SAND (SP), light tan loose dry fine to medium !°L_pROTECTIVE
sand 2_]°_ STEELCASING

GROUT

-- @2 feet-same as above damp 8ENTONITE
PELLETSEAL

@ 3 feet-same as above moist _ Y-'_4_WATER LEVEL

_ _. 315 feet on
@ 4 feet-same as above, green-brown, moist ----/]/2/9]

__ _ 2 inch IO, SCH

_I 40PvcCASING
@ 5 feet-same as above, green-brown, moist to wet

--i

FILTER PACK ---- 0--- t- @ 6 feet-same as above wet
2-15 SANG

-- @8 feet-same as above, light green

0

7 -- I

0.5 I
-- 2 inch IO,

O.OiO inch

I I SLOTTED,SCH 40
-- @ 12 feet-same as above, 5 to 10% fines PVCCASING --

I i

22

2 EI_ CAP

- TOTAL DEPTH 15 feet _ 80TTOMOF
80RING 15 feet

15-

18-

Note: All samples were screened with a Geiger-
Mue]ler meter; no radiation was detected

DRILLING METHOD/RIG TYPE AUGER/GEFCO CF-I5 DRILLING CONTRACTOR/DRILLER WATER DEV CORP/D.KRUGER

HOLE DIAMETER 7.88 INCHES BIT TYPE SOLID STEM AUGER

TOTAL DEPTH OF BORING 15.0 FEET WELL COMPLETION DEPTH 14.55



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE i OF 4
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-14B CLIENT PRC/US NAVY
DATE STARTED 12/03/90 COMPLETED 12/14/90 PROUECT/JMM PROJECT NO. AlAS ALAMEDA/2738 0143

REF. ELEVATION 8.50 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

z _1 _ _ GEOLOGICDESCRIPTION COMMENTS
_I z_ __ _I-_ 5

, _ _ STEELCASING

o i o_-GRouT
m

C 0 c O

@ 2 feet-same as above, damp o =c ,,'_ _2 inch I0, SCHo o o 40 PVCCASING
@ 3 feet-same as above, moist c oc

o _c I'_ e--_-WATERLEVEL
o c oc o 3,30 feet on

- @ 4 feet-same as above, green brown, moist _c °c I/3/91 -
o _ o o

c (

@ 5 feet-same as above, green brown, moist t0 wet o c oc o
0 3 c O( 0

3 € 0
- @ 6 feet-same as above, wet o = oc o -

0 3 c o ¢ 0

c ° co € c o

o °co _ _'

-- @ 8 feet-same as above, light green o c °c oo _---CONDUCTOR
o oc c0o i CASING,LOW0 ( o

0 :

o _c oo:O CARBONSTEEL,
0.7 o oc Fo O.188 inches-- o

°€ °o!0
i° o Oo

015

jo oc 0oiO
_1 ro o o Io

- 0 O_ Q
@ 12 feet-same as above, 5 to 10% fines \ 0 c 0 °_-GROUT -

t ro o_ ooo
to O' o°o

22 io o€ oo 0

I0 o( ° 0 0

2 I0 °€ oO O
o o

O oOO
1.9 c

-- 0 o o _

o C
i.2 o c °

O
o co

o

1.4 o oc o

- 0o _ _
o o° ooo

0 o o° Oco
0 oo oco _lJ

0 0
i . o 0o :al_o

DRILLING METHOD/RIG TYPE MUD ROT./GEFCO CF-15 DRILLING CONTRACTOR/DRILLER WATER DEV CORP/O.KRUGER

HOLE DIAMETER I2.25/7.88 INCHES BIT TYPE ROLLER CONE

TOTAL DEPTH OF BORING 51 FEET WELL COMPLETION OEPTH 59.4



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 2 OF 4

365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

_ING/WELL NUMBER M-14B CLIENT PRC/U5 NAVY
DATE STARTED 12/03/90 COMPLETED 12/14/90 PROJECT/JMM PROJECT NO. NAS ALAHEDA/2738. 0143

REF. ELEVATION 8.50 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

u_ GEOLOGICDESCRIPTION COMMENTS
C _j

C,_ _1: _j C,

0 SP @20 feet-possible flowing sand (rig behavior} o _c 040

_c o_0o: o€ _-- GROUt

o- o
!o °c -

0 Fi/_, SC clayey SAND (SC), gray green, soft, wet, fines [otrace silt, fine sand ' Oc o 9__CONDUCFORY/# o o °cto CASING,LOW

//_/ CL silty CLAY (CL), gray green, soft, wet, slight °c °4o CARBONSTEEL,H2S/organzc decay odor o ( oj 0.]_ lncfles

wet, slight H2S odor, trace shell fragments, o v ° o o
0

fine to medium sand o dO i GROUT

I .0 o IO _ --

0 I I - .o° _ -_ SC clayey SAND (SC}, dark gray green, soft, wet, ;oavery fine sand, 20 to 30% shell fragments, i°€c • --2 inch IO, SCH
SM -_slight H2S odor lo_ 40 PVCCASING

0 -'-s- ilty SAND (SM), dark gray green, medium dense, _ lil

wet, fines, fine sand trace shell fragments _c
Oc

I @ 29.5 feet-3 inch silty clay bed with i foot of Oc

0 -- abundant shells o€ to_ --
oc
oC
o¢

I o c
' -- _ANr) (£P) nrav areen, lnnse to medium dense, --

wet, up to 10% fines, fine to medium sand, trace
shell fragments

clayey SAND(SC), gray green, mediumdense, wet,
fines, fine sand, trace shell fragments

I

LOG OF SOIL BORINGM-14B (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. _AGE30F A
360 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER H-14B CLIENT PRC/US NAVY

DATE STARTED I2/03/90 COMPLETED 12/14/90 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0143

REF. ELEVATION "8.50 SURFACE ELEVATZON GEOLOGIST CRAIG STEVENS

u_ GEOLOGICDESCRIPTION COMMENTS

Z (_ {3-

_/_/ SC clayey SAND (SO) gray green medium dense wet oc oj
, , ' ' l 0/ fine sand trace snell fragments °c o

// o, o __

0

-- BENTONITE

PELLETSEAL

0 --

SM silty SAND (SM), bright green, dense to very

___dense, moist to wet, very fine to fine sand --2 inch IO, SCH
I -@ 45 feet-same as above, yellow brown 40 PVCCASINGI

0
i

o
- @ 48 feet-same as above, rust colored mottling t _ --

I

@ 49 feet-same as above, loose to medium dense i__
I----

0 -- s11ty SAND (SM), orange/yellow brown, medium ,_ ,,---FILTER PACK, -
dense, wet, trace clay, fine sand ,_ 2-]6SAAIP

,

I _-
o I -- @52 feet-same as above, solid rust color -----

I __--[

---_ -- -- 2 inch IO,0
-- O.010 inch

_ SLOTTED,SCH 40 _
-- _ PVC CASING

i

i__

I --i

I !---

'-i -- EAg CAP

LOG OF SOIL BORINGM-14B (continued



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE4OF4
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

_ING/WELL NUMBER H-14B CLIENT PRC/US NAVY
DATE STAATED 12/03/90 COMPLETED 12/14/90 PROJECT/JMM PROJECT NO. NAS ALAklEOA/2738. O143
REF. ELEVATION 8.50 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

(D _o
I I Z _ 0 U_ GEOLOGIC DESCRIPTION COMMENTS

u_

rr

" lqIVl silty SAND (£M), orange/yellow brown, medium --FILTER PACK,
!A! dense, wet, trace clay, fine sand 2-16 SALVO

_-TOTAL DEPTH 61 feet - !BOTTOM OF
BORZNG51 feet

52-

64-

66-4

70-

72--

74-

78-

Note: All samples were screened with a Gezger-
Mueller meter; no radiation was detected,

LOG OF SOIL BORINGM-I4B (continued)



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE I OF I
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415/ 975-3400

BORING/WELL NUMBER M-O15A CLIENT PRC/US NAVY
DATE STARTED 5/28/gl COMPLETED 5/28/gi PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION 8.51 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

z _ _ _ GEOLOGICDESCRIPTION COMMENTS
_ It'_ _ .U

°°°°_//- -'_'CHRISTYBOX'of°

V _ FL _----,TI I

5 0 <7_ FILL (FL), gravel]y sand o PROTECTIVE

i STEELCASING,
I1 SP -_--SAND (SP), light olive brown (2.5Y 5/3), loose, c LOCKINGCAP
12 moist, medium sand, high est K °c

-- 0

2-_ CHEN 6 0 oc o GROUT -

6 ! PELLETSEAL
CHEM 7 0

4- - . -- -- 2-inch IO, SCH -
6 40 PVC CASING

l i---
4 0

_z_ WATERLEVEL#6-" 4 --- 5.5 feet on

4 Ii SM -silty SAND (SM), olive brown (2.5Y 4/3), loose, _ 5/28/9!

i wet, 15 to 20% fines, fine to medium sand,

5 0 moderate est K ____--\
6 SP AND [SP), olive brown, (2.5Y 4/3}, loose, wet, _ WATERLEVEL @ •

__ 7 _ trace fines, medium sand, high est K _I 76 feeton -

7 0 _i 5/25/917 _J.-L-[-S__S_MvM- SAND (SM), olive brown (2.5Y 4/3), loose, wet, _ .- FILTERPACK,
9 SP 15 to 20% fines, fine to medium sand, moderate _ #2-16SAND

_--_estK , --
10-- _ 4 0 --LSANO (SP), light olive brown {2 5Y 5/3), medium , _

I GEO- I dense, wet, medium sand, high est K ECH: !__--

._= 2-inch IO,

I 0 ----- O.010 mcll _

_[2-- 4 -- I -- SLOTTED,SCH 40
2 -- I PVC CASING

-i 2 !14 2
-- 5 _-- @ 14 feet-same as above

-- "_'_-BOTTOM0¢TOTAL DEPTH 15 feet
BORING15 feet

16-

Note: All samples were screened with a Geiger- _I_Mueller meter; no radiation was detected.
I

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5 FEET WELL COMPLETION DEPTH I5



JAMES M.MONTGOMERY
CONSULTING

t" I_ T " l_rn_LD_blINLLDIb,INC. PAGEIOF I
365 LENNONLANE, WALNUTCREEK. CALIFORNIA. 94598 / (415) 975-3400

80RING/WELL NUMBER M-O15A CLIENT PRO/US NAVY
DATE STARTED 5/22/91 COMPLETED 5/22/9I PROJECT/JMM PROJECT NO. WAS ALAWEOA/27Z 3213

REF. ELEVATION I0.04 SURFACE ELEVATION GEOLOGIST CRAIG FANSH!ER

_ _ __ _o GEOLOGIC DESCRIPTION COMMENTS

14 0 I SP SAND (SP), grayish brown (2.5Y 4/21, loose, dry, _- PROTECTIVE

X 10% fines, very fine to medium sand, 10% gravel, STEELCASING,9 high est K , LOCKINGCAP
11 ocl a,P-_GROUT

2-- 10 0 -- SAND (SP), grayzsh brown (2.5Y 5/2), loose, dry, _ _ -
trace fines, fine to medium sand, high est K _j½. y_/-BENTONITE12

PELLETSEAL
CHEM 10

-----2-incf_ IO, SCH

4-- 9 0 40 PVC CASING
11

10 @4.5 feet-same as above, molst3 0 ' ,- -- FILTER PACK
i #2-15SAND7

6- 7 -- @ 6 feet-same as above, damp __[

i o =i7 ---=_i 2-i_ci7 ID,
O.010 mch

@#_ - 6 -- SLOTTED,SCH 40.... I

3 0 SAND (SP), black (2.5Y 2/0), loose, saturated, _I PVCCASING

I 5 trace fines, fine to medium sand, subrounded
--I

4 [ ----_

! _- _ WATERLEVEL@ _

! -I0- GEO- 3 -- I _' 9.81 feeton
TECH 4 5/26/91

,--,1 ---

12- - SAND (SP), very clark (SY 3/11, loose, wet, i -- : -
trace fines, medium sand, subrounded, i_igl_est K

3 -- I
l

-i 34 -- 1
14- 3 ---- __, -m -- E_ CAP

l

TOTAL DEPTH 15 feet ._=----BOTTOMOF
BORINGI5 feet

16- -

Note: All samples were screened wiUl a Ge_ger-

Mueller meter; no radiatlon was detected.

DRILLING METHOD/RIG TYPE AUGER/OWE 750 DRILLING CONTRACTOR/DRILLER WATER OEV./W. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING I5 FEET WELL COMPLETION DEPTH I4.5



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGEI OF1
355 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-34(]0

BORING/WELL NUMBER M-OL7A CLIENT PRC/US NAVY
DATE STARTED 5/22/91 COMPLETED 5/22/91 PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738.02.f3

REF. ELEVATION I0.2I SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

g3

_, jo _ GEOLOGICOESCRIPTION COMMENTS
...3

4-_ ":C 0

, . GP _-

i 7 0 "o'. sandy GRAVEL (GP), loose, dry, fine to medium PROTECTIVE

•/> and, f i I i STEELCASING,
6 c LOCKIIV5CAP

5 SP silty CLAY (CL), verydark gray (IOYR 3/1), °c! o,q_GROUT

7 _AND (SP), dark grayish brown (2.5Y 4/21, loose, --BENTONITE
dry, fine to medium sand, high est K _ PELLETSEAL

5
-- -- 2-inch IO, SCH

4- _< 6 o " 40ProCASING
CHEM 5 0 i

7 i_
5 0 _ 5 feet-same as above, slight ]ayering _ ,,---FILTER PACK

i I_ #2-15SAND6- 6
, 7 - i___----2-inchID, -

O.010 inch

i 5 0 '_ SLOTTED,SCH 40
6 _ PVCCASING

7 I _
8- 5 o I

X Tl WATERLEVEL
6

7 SAND (SP),very dark gray (SY 3/II, loose, wet, -
trace fines, fine to medium sand, trace shell 9.0 feeton

_ fragments I 5/19/9!
lO-x- 2 o

, vow. --ITECHI 5 SP -_wet

2 %AND (SP), very dark olive gray (5Y 3/2), loose, ---i _
_2-- V 5 -_wet, trace fines, medium sand, high est Kf_ 5 _SAND (SP}, dark olive gray (SY 3/2), loose, wet, I ZI__

trace fines, medium sand mostly rounded --I
2 , ---I

14- - I -
I [ I --EI_ CAP

TOTAL DEPTH 15 feet ' _ 80TTOM
BORING15 feet

_5- -

Note: All samples were screened with a Gelger-

Mueller meter; no radiation was detected. _P"
I

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER OEV./M. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 15 FEET WELL COMPLETION DEPTH I4.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE I OF i
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / I415) 975-3400

uORING/WELL NUMBER M-O18A CLIENT PRC/US NAVY
DATE STARTED 5/22/9I COMPLETED 5/22/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 8.98 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

03 (-_
_ o _ GEOLOGIC DESCRIPTION COMMENTS

_ ,i,lo z

SP gravelly SAND (SP), loose, dry, very fine to I° II TII-, iPROTECTIvECHRISTYBOX,
f,ne sand, high estK _o_Jr_'F:_:::utj_h_

STEELCASING,AND (SP), olive brown (2.5Y 4/3), loose, dry to o ° oc LOCKINGCAP
moist, fine to medium sand, sligtlt subrounded to o a C__GROUT

2- -- rounded, moderate est K _// _ --
-- BENTONITE

PELLETSEAL
CHEM 6 0 SAND (SP}, olzve brown (2.5Y 4/3}, loose, dry, I

fine sand, trace flnes, moderate to high est K .----2-inci_ ID, ._qCH

4- 6 40 PVC CASING

7 _
6 _I

6 0 ! -- .--- FILTERPACK

7 [ =__ ,2-16SA_
6- - @'6 feet-same as above, moist _ --

i-
z I

i __

-- V WATERLEVEL@

-- I 8.42 feet on
I_ 5/25/91

!--
_0-- GEO- 4 0 - SAND (SP), dark olive gray (5Y 3/2), loose, wet,

I0% silt, fine to medium sand, angular, shell I_
TECH 2 fragments i_

5 I_ 2-inch IO,
-- O.010 _nch

SLOTTED,SCH 40
_2-- -- PVC CASING -

I

, 1--
14- I--

' - II ENDCAP
I

TOTAL DEPTH 15 feet < BOTTOMOF
BORINGI5 feet

_5- -

Note: All samples were screened with a Ge]ger-

Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER OEV./M. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL OEPTH OF BORING I5 FEET WELL COMPLETION DEPTH I4.5



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE i OF _
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / /415) 975-3400

BORING/WELL NUMBER M-OIBE CLIENT PRC/US NAVY

DATE STARTED 5/21/91 COMPLETED 5/21/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213
REF. ELEVATION 8.58 SURFACE ELEVATION GEOLOGIST CRAIG FANSHEER

,,, d z 2, ,__ _ _j _o GEOLOGICDESCRIPTION COMMENTS

=

i 7 0 gravelly SAND (SP), loose, dry, very fine to fine CHRISTYBOX,

10 sand, pebble to cobble grave] ciasts, high est K I I PROTECTIVESTEELCASING,
9 SAND (SP), olive brown (2.5Y 4/3], loose, dry, LOCKINGCAP

-- trace fines, fine to medium sand, subrounded to
_- CHEM 5 rounded, moderate est K

4

5

4- CHEM3
5 - -- GROUT --

i 3 0 _ 4.5 feet-same as above

5

4
- WATERLEVEL@5 -

_- _ 5 feet on 5/21/91

4

8- 5 _m#

I 3 -- SAND (SP}, olive brown (5Y 4/3), loose, moist,

2 trace fines, medium sand, angular to subrounded

2 WATERLEVEL@

///_ CL silty CLAY (CL), olive brown (5Y 4/3}, brown f_ 9.75 feet on
_0-_ ] 2 0 SP -_mottling, soft, moist, 50% silt, low est K 5/27/9I

" I 4 _AND (SP), olive brown (5Y 4/3), loose, wet,trace fines, medium sand, trace shell fragments,
5 high est K

12_ 2
1

: 1

1 SAND (SP}, dark olive gray (SY 3/2), very loose,
wet, medium sand, angular to subangular, high

14-- 0 _ est K
I

I -- 2-inch IO, SCH
- [] 3 o I 40PVCCASING

t6- 1
i

1
A_

IU--[] 4 ' -- @ 18 feet-same as above, fine sand

2

5 0

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER OEV./M. PETERSON
HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 50 FEET WELL COMPLETION DEPTH 45.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 2 OF 3
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (4151 975-3400

_RING/WELL NUMBER M-O18E CLIENT PRC/US NAVY
DATE STARTED 5/2I/gl COMPLETED 5/21/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 8.58 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

z _ _o _o
_ _ j co GEOLOGICDESCRIPTION COMMENTS

°1_ -c <
_ ...J

' 5 SP )1 )1' o_ o

5 i
_ -- GROUT

5 i )c_ ) Q

22- 6 , , o
8 . ' SAND (SP), very dark gray {SY 3/1), loose, wet, o --

2 ' 5 to 10% fines, very fine to fine sand, trace )4
shell fragments, high est K )

silty SAND (SM], very dark gray (5Y 3/1), loose, _ o

24- 3 _ wet, _5 to 25% fines, very fine to fine sand, c
3 0 moderate est K ) )a

) 3

3 _ • c
4 &"_ rl 1-inch CLAY lens, black, soft, wet _--2-inch ID, SCH

) 40 PVCCASING
S_._W--_AND (SW), very dark gray (5Y 3/1), loose, wet, _ c

2_-- r SP -- fine to coarse sand, high est K ) c

5 ! -"-SANO (SP}, very dark gray (SY 3/t}, loose, wet, _ c

5 trace fines, fine to medium sand, subrounded to ) c
rounded black clay balls c

7 ' )

II me- I0 __
12 _ c
17 _ c

30- 9 0 _ _
6 @30 feet-same as above, very dark grayish _ c

5 brown (2.5Y 3/2 ?__c

_ -- 8ENFONITE
3_- 3 //, PELLE[ SEAL

,//,
CHEM 3

- 4 e 33 feet-same as above

GEO- 6

34- TECH 9

7 0
- " -- F!L TEl7PACK,

OUr 3 #2/I5 SAND
3

36- _
OUP 6 --

9 SAND (SP), very dark gray (5Y 3/1), loose, wet, ----

I0 I0% fines, fine to medium sand, high est K

3.8- 20 -] --2-inch zo,
28 I_ O.010 inch'_ SLOTTED,SCH40

30 !_ PVC CASIN6

LOG OF SOIL BORINGM-O18E (continued)



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE 3 OF
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / [415) 975-3400

BORING/WELL NUMBER M-O18E CLIENT PRC/US NAVY
OATE STARTED 5/21/91 COMPLETED 5/21/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 8.58 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

z _ _ _ GEOLOGICDESCRIPTION COMMENTS
z

_ I=_ _

T- -t3 0 " : _ e--- FIL rER PACK
14 SM __ #2/15 SANDII silty SAND (SM), very dark gray (SY 3/i), medlum15

17 'i I dense, 15 to 20% fines, very fine to fine sand,
SP ___moderate est K27

42 feet-same as above, decreasing percent flnes

38 0 to < _0% I -_ 2-Zncn IO,

GEO- 11 i 0.010 inch
TECH 24 -- SLOTTED,SCH40

I PVC CASING16 ,i

18 - _ -- EAI9CAP -

our t8 r// SC clayey SAND (SC}, very dark gray (5Y 3/tl, hard,
mo;st, 15% flnes, medium sand, subrounded to

27 I rounded, low est K, hematite staining

36 _, #

f - -
27

29

4O

-- TOTAL DEPTH50 feet = BOTTOMOF -
BORING50 feet

Note: All samples were screened with a Geiger- _
Mueller meter; no radiation was detected. T

LOG OF SOIL BORINGM-O18E (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGEIOFI
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER f"I-O19A CLIENT PRC/US NAVY

DATE STARTED 5/I7/91 COMPLETED 5/17/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 9.07 SURFACE ELEVA TZON GEOLOGIST DAN KRANIER

-_ _ o, _ GEOLOGICDESCRIPTION COMMENTS

Z Q_ _

E m

SM [o , I_; In I CHRISTY80X,
F=tl toI PROEC  VE0 SAND (SM), loose, dry, 20 to 30% flnes, very fine iOl

- to fine sand, moderate to high est K STEELCASING,

!i!iili CAP
SW -'-gravelly SAND (SW), loose, dry to slightly damp,

\ dry to slightly damp, 15 to 25% fines, fine to GROUT
2-- 0 SP \ medium sand, 10 to 20% gravel, pebble to cobble

_clasts, moderate to higfl est K _ m--BENTONITE

_AND (SP), loose, damp to moist, I0%fines,, , _ _ PELLETSEALmedium sand trace gravel high est K
4- - I "4---2-i_hto,sc_ I

0 i _ ,,---- FILTERPACK

#2-16 SAI_

6- :

0 i @ 7 feet-wet [+--_I WATERLEVEL@
_- I---[ 7.5 feet on

I--I_75/Iz/g_
z_WATERLEVEL@
z_8.33 feet on

I_I o.oIoinc_
I_2-- @ 12 feet-same as above I--I SLOTTED,SCH 40

SM _'-siitySAND (SM), loose, wet, 40% fines, very fine [ ]_I PVCCASING

- 0 \sand, low to moderate est K
L

-SAND (SP), loose, wet, 5 to I0% fines, medlum
_4- - sand, higl_ est K

- Iii---E cA
TOTAL DEPTH 15.5 feet _ _BOTTOH OF

15- BaqZNG15.5
, feet

!8-

Note:All samples were screened with a Geiger-
Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/C#IE 750 DRILLING CONTRACTOR/DRILLER WATER DEV./W. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING I5.5 FEET WELL COMPLETION DEPTH I5.5



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE1 OF_
365 LENNONLANE, WALNUT CREEK, CALIFORNIA, 94598 / {4i5} 975-3400

BORING/WELL NUMBER M-OlgE CLIENT PRC/US NAVY
DATE STARTED 5/20/91 COMPLETED 5/20/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION "8.79 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

co GEOLOGIC DESCRIPTION COMMENTS• co

- Z
{J

0
GO (13 (_0

SM lo I __ : r,I CHRISTYBOX,

37 SAND (SM), loose, dry, 20 to 30% fines, very fine fol PROTECTIVE
- to fine sand, moderate to high est K _ STEELCASING

37 a LOCKINGCAP
20 SW X-gravelly SAND (SW), loose, dry to slightly damp, ;a

2- 15 to 25% fines, fine to medium sand, tO to 20% o
7 SP _ gravel, pebble to cobble clasts, moderate to o
12 \ high est K

. - _- o
11 _3AND (SP), loose, damp to moist, 10% fines, o
9 medium sand, trace gravel, high est K

_ I ,c
4 a

b

5 c

6 _c-- GROUTr

5 c
6- cB

C5
¢

4 _c

4 c
B-- ) --

4 c WATERLEVEL@
)

c 8.33 feet on
)

@ 9 feet-same as above < 7/10/91
)

)(

10-
4

{
4

)(

3 )<
3 <

)

2 SM s11ty SAND (SM}, loose, wet, 30 to 40% fines, <
\very fine sand, low to moderate est K4 SP k_

3 _SAND (SP), loose, wet, 5 to 10% fines, medium _<

_4- 4 -- sand, high est K
3 I

I SAND (SP),olive gray (SY 4/2}, very loose, wet, _--2-incn IO, SCH
trace fines, fine to medium sand, high est K _' 40 PVCCASING

16- I ,
I o

I o

2 @ 17 feet-same as above, shell fragments o

3 o!

18- 12 o
12 ! o

o

Q

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 44.5 FEET WELL COMPLETION DEPTH 4I



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE2 OF3
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / [415} 975-3400

_RING/WELL NUMBER #t-OIgE CLIENT PRC/US NAVY

OATE STARTEO 5/20/91 COMPLETED 5/20/91 PROJECT/JMM PROJECT NO. NAS ALAHEDA/2738.0213

REF. ELEVATION 8. 79 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

GEOLOGICDESCRIPTION COMMENTS

4 0 SP SAND (SP), olive gray (SY 4/2), very loose, wet, °o ec
3 trace fines, fine to medium sand, high est K o ° ,._----2-inc/7 IO, SCH

o oc 40 PVCCASING
o

2 o 0 c
o c

22- - ° °0 C
0

Oo C
0 '0

-_-_ 6 SAND (SP}, dark olive gray (SY 3/2), loose, wet, o° [oc
trace fines, fine to medium sand, shell frog- dO ,o:c

24- 6 _ ments, high est K, broken glass fragments a c
9 0 3 --C C

2 0 F

26 - 4-- - -- BENTONITE --

i 3 1 PELLETSEAL

3 @27 feet-same as above, aligned shell fragments

5 _ C,_L silty CLAY (CL}, 4-inch lens
_- _ 2 SP -_SANO (SP}, very dark gray (5Y 3/t), loose, wet,

I trace fines, medium sand, angular to subrounded,
2 high est K, wood fragments

2 0

30--_ 2 //_///. CL - CLAY (CL), very soft, wet, 10 to 20% silt, low ,,. -- FIL TERPACK --

8 _// est K _____ #2-16 SANfl
32- _ 7 " SP - SAND {SP), o]ive (5Y 5/3), loose, moist, trace _

v_ fines medium sand suDrounded moderate est K '_

i

341 CHEM tO
II -- @ 34 feet-same as above, shell fragments ,_

14 ---

i _--2-inch IO,

GEO- 6 0 ---- 0.010 incl_

TECH 8 @35.5 feet-same as above, small pieces of wood ___ SLOTTED,SCH40
36 X 12 - ___ PVCCASING -

38-- 6 -- SAND (SP), very dark grayish brown (2.5Y 3/2}, ---- -

X loose, wet, 10% fines, medium sand, subrounded,
4 moderate to high est K, trace shell fragments
6

I

LOG OF SOIL BORINGM-O19E (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE3OFq
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / {4151 975-3400

BORING/WELL NUMBER M-O19E CLIENT PRC/US NAVY
DATE STARTED 5/20/91 COMPLETED 5/20/9I PROJECT/JMM PROJECT NO. NAG ALAMEDA/2738.02.!,3

REF. ELEVATION 8. 79 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

z _ _ _ GEOLOGICDESCRIPTION COMMENTS

E_ _j z _ o_= _ d

t 50 SP SAND (Sp} , very dark grayish brown /2.SY 3/2) , Li'_F--FILTERPACK
3 loose, wet, 10% fines, medium sand, subrounded, 1|#2-I5 SANO

42- _ 2 _/# CL --slity CLAY (CL), very dark green (SY 2.5/1),2 -- soft, wet, 20% silt, low est K, trace shell I
fragments

3

i GEO- 3 /// SC sandy CLAY (SC}, black (5Y 2.5/t1, soft, wet,TECH 2 0 _/, very fine to fine sand, subrounded, low est K44- 2 -
TOTAL DEPTH 44.5 feet _ _-----BOTTOM

BORING44.5
feet

46- -

48- -

Note: All samples were screened with a Geiger-
Mueller meter; no radlation was detected.

LOG OF SOIL BORINGM-O19E (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGEIOFI
36_LE..o.LA.E,WAL.UT_REEK,c_L_FOR._,94_98/ _4,_97_-3_oo

BORING/WELL NUMBER W-O20A CLIENT PRC/US NAVY
DATE STARTED 5/17/g] COMPLETED 5/17/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION 8. 17 SURFACE ELEVA T_TON GEOLOGIST DAN KRAWER

z _ o cn GEOLOGICDESCRIPTION COMMENTSGO

°o_o_ i I_ ' CHRISTYBOX'

][ SM silty SAND (SM} light yellowish brown (IOYR _ _oI PROTECTIVE
tt 0 6/4) loose dry, 20% fnies, fine to medium sand, STEELCASING,
16 ' '

moderate to high est K _c _._----TLOCKING CAP2O SP
--_-SANO (sg), brown (10YR 5/3), loose, moist, _ _GROUT _

12 medium sand, high est K, very thin clay interbeds _ "_---ZBENTONITE
15 PELLETSEAL

I_ -- -4

14 _2-incn ID, SCH

12 ,_ 40 PVCCASING

12 _-
--- o-- FILTER PACK

14 i _ #2_I 5 S_

7 0 @ 5 feet-same as above

IL I _ WATE R LEVEL _ 5 15 I ML - silty CLAY (ML}, very dark gray (2.5Y N3/0), _ feet on 5/I7/91

i 2 SP edium stiff, moist, low est K

\m
3 ML _AND (SP), light yellowish brown (IOYR 6/4), _ _ WATERLEVEL#

2 --__loose, wet, medium sand, high est K [ 7.35 feet on
I - 3 -- clayey SILT (ML), black (2.5Y N2/0), medium _-- 5/28/9I --

X -stiff, wet, t0 to 20% very fine sand, low to
4 moderate est K '
2

- I :::m-- 2-incflIO, --
GE0- 3 0 _ 0.010 inch
TECH 5 ___ SLOTTED,SCH40

8 SP SAND (SP), black (2.5Y N2/O], loose, wet, trace I PVCCASING
fines, fine to medium sand, high est K !_

!2- 2 _ _ _
2 --_

' .... ' "L _layey SILT {_L) , black (2 ,GY N2/0) , soft, moist I--_

3 I trace fine sands, low est K i
14-- 2 0 SP -- SAN0 (SP), dark gray (5Y 4/2), loose, wet, 15 to E/_ CAP -

-1 25% fines, very fine to fine sand, high est K, = BOTTOMOF
-/ coarsens downward to fine to medium sand, with BORING14.5

_I0% f ines feet
16- _-FOTAL DEPTH 14.5 feet

Note: A11 samples were screened with a Geiger-

Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/CWE 750 DRILLING CONTRACTOR/DRILLER WATER DEV./W. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING I4.5 FEET WELL COMPLETION DEPTH 14



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGEiOF
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / {415) 975-3400

BORING/WELL NUMBER M-O20B CLIENT PRC/US NAVY
DATE STARTED 5/20/91 COMPLETED 5/21/91 PROJECT/JMM PROJECT NO. NAS ALAREDA/2738. 0213

REF. ELEVATION 8. 35 SURFACE ELEVATION GEOLOGIST RICH HALKET

_
o '_ _ o _ GEOLOGICDESCRIPTION COMMENTS
Z £o J

• _ ___ (_3
CL _ _

_J o

II 0 I SM silty SAND (SMI, light yellowish brown (IOYR Iol BOX,

I - 6/4), loose, dry, 15 to 25% fines, fine to medium _ PROTECTIVE
16 sand, moderate to high est K STEELCASING,

_k_S LOCKZ_ CAP20 SP AND (SP}, brown (IOYR 5/3), loose, moist, medium
12 sang, high est K, very thin clay interOeds

_4

12

12

14

7 0 @ 5 feet-same as above Y WATERLEVEL@
5 5.5 feet on
5 ML silty CLAY (ML}, very dark gray {2.5Y N3/0), _ 5/20/91

medium stiff, moist, low est K " _7WAREfl2 SP LEVEL
k-SAND (SP), light yellowish brown (IOYR 6/4), 5.33 feet on

@

23 ML -_ loose, wet, medium sand, nigh est K 5/28/91 _ If
--'-clayey SILT (ML), black (2.5Y NE/O), medium

3 stiff, wet, 10 to 20% very fine sand, low to
4 moderate est K
2

-- 2-inch IO, SCH
3 0 40 PVCCASING
5

8 SP SAND (SP), black (2.5Y N2/O), loose, wet, trace
fines, fine to medium sand, high est K

2 estimated K
2

I

1 'II ML clayey SILT (ML), black (2.5Y NE/0), soft moist,

II trace fine sands, low est K
3
2 i l SP SAND (SP), dark gray (SY 4/2), loose, wet, 15 to

25% fines, very fine to fine sand, high est K,
_ coarsens downward to fine to medium sang, with

2 0 10% fines

1

1

1

1

1

I @ 18 feet-same as above

DRILLING METHOD/RIG TYPE SS-15-II/ARCH DRILLING CONTRACTOR/DRILLER WATER DEV./K. CHIVRELLE

HOLE DIAMETER 7.25 INCHES BIT TYPE 7" TRICONE AIR ROTARY CASING HAHbIER

TOTAL DEPTH OF BORING 92 FEET WELL COMPLETION DEPTH 55.5



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE2OF5
- 365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 9459B / /415} 975-3400

BORING/WELL NUMBER M-O20B CLIENT PRC/US NAVY
DATE STARTED 5/20/91 COMPLETED 5/21/gl PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION 8.35 SURFACE ELEVATION GEOLOGIST RICH HALKET

o GEOLOGIC DESCRIPTION COMMENTS6 z __ _ _j U3t.J

PUSH SP _c o
D 0

C (

SAND (SP), dark gray (5Y 4/2), loose, wet, 15 to _c o
15% fines, very fine to fine sand, high est K, _ o

-- 0 CPUSH coarsens downward to fine to medium sand, with o ° _
[ I0% fines oc o

( o
o o

o
PUSH o o

I °o o
o o

_/ CL - CLAY (CL) dark gray (5Y 4/11 soft, wet, low o o
' ' 0 0

est K o o
a o

o ._---2-inc# IO, SCHPUSH o oo 40 PVCCASINGo
o o

o o
-- o Q --

o o
0 <3

1 o o
o c

1 o o
o c

2 o oo <3

I SP - SAND (SP}, dark olive gray (5Y 3/21, loose, wet, o ° Oc --
fine to medium sand, high est K o o

1 o c
o o

3 _ CL estCLAYK(CL}'dark gray (5Y 4/_}, soft, moist, low °Do '°cco I% GROUt
2 0 SP - SAND (SP) , dark olive gray (5Y 5/2) , loose, wet, oa :_,_:-- --

4 5% fines, fine to medium sand, high est K oC IoC
c c

'o 3

4 '° G 3c
19

c oc;€%
i

d_ c c
id 'o
7 Ioc oc
3 @ 33 feet-!-inch thick silty SAND lens reddish c oc

2 yellow (7.5YR 7/81 ' ,[°c_ oc
-- C C --

2 3 o
c (

_/ CL CLAY (CL), black (2.5Y 2/0), soft, wet, 10w _c o<

I 0 / / est K, shell fragments to 30% _c_C _c1 /

2 _ // - _c o _o o1
3 ¢¢ o°
2 0.2 / / CLAY (CL), very dark gray (5Y 3/11, medium oc o

¢¢ , 02 stiff damp, low est K o o
-- C Q --

_ d
<3 o

4 0.2// / c q
2 0.2 / / _ 39 feet-same as above trace shell fragments oc o

, 0
0 0

2 / / c o
/ o o

LOG OF SOIL BORINGM-O20B (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 3 OF
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (4_.5}975-3400

BORING/WELL NUMBER M-OBOB CLIENT PRC/US NAVY

DATE STARTED 5/20/91 COMPLETED 5/21/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION 8.35 SURFACE ELEVATION GEOLOGIST RICH HALKET

• z _ o co GEOLOGICDESCRIPTION COMMENTS

_i='F: -_ it_

) [ CLAY (CL), very dark gray (SY 3/lJ, medium o ,,
stiff, damp, low est K o ,_

42- o 2-izTctl ZD, SCH

t:1

t:1f:o )c
GROUT

0 )(

46- 2 o _<

: medium dense, damp, ,5 to 20% fines, very fine t0 __ _L_ _II_

4B- fine sand, low to moderate est K _, _
BENTONITE

l_i PELLETSE_

50- i
55'

52- tl _'_----FZLTE_PACK,
#2-16 SAND

54-

SAND(SC), olive gray (SY 3/2}, medium dense,
wet, 10 to 15% fines, very fine to fine sand,

0.2 moderate est K

56- I l__i-f--2-in_nzD,

]1/!CHE_ 2

LOG OF SOIL BORINGM-O20B (continued)



JAMES M.MONTGOMERY
CONSULTTNG ENGINEERS, INC. PAGE 4 OF 5
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-O20B CLIENT PRC/U5 NAVY

DATE STARTED 5/20/91 COMPLETED 5/21/gl PROJECT/JMM PROJECT NO. NA5 ALAMEDA/2738. 0213
REF. ELEVATION 8.35 SURFACE ELEVATION GEOLOGIST RICH HALKET

• z
o _ ._ _ GEOLOGICDESCRIPTION COMMENTS

Q3 d • !
O- _ _E {.t3 ,_ __

Z

--J {_
O3 OD E

RILL i 2-inch IO,

to :[ I [ O" 0¢0 _ nC _

67' SAND (SC], olive gray (5Y 3/2), medium dense, _--I 1 SLOTTED,SCH40
wet, 10 to 15% fines, very fine to fine sand, /_1 I PVCCASING

62-- moderate est K

I pACK,

64- -

-- EA_ CAP

66-

14 0.2 silty SAND (SM}, olive gray (5Y 3/2), very dense,15 to 20% fines, very fine to fine sand, moderate
"'_' 27 est K

IV 8 0.2

IA 12 [_ S _ S

)RILt @ 70 feet-same as above, flowing sands rl_ 5 "_I_-_----SLOUGH

to I_ S _

¢ S ¢¢S

b5_5

@ 75 feet-same as above, no flowing sands IiI_ iI5
I_ _

IV 9 0.2 Ii_ i_
rA 30 Fs'_

]RILl I_ 5 _ 5

to i_(_ ¢ _
83'

LOG OF SOIL BORINGM-O20B (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC. PAGE50F_

365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / 1415) 975-3400

BORING/WELL NUMBER M-O20B CL{ENT PRC/US NAVY
DATE STARTEO 5/20/91 COMPLETED 5/21/91 PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738.0213

REF. ELEVATION 8.35 SURFACE ELECTION GEOLOGIST RZCH HALKET

_ _ o _ GEOLOGICDESCRIPTION COM_NTS_C

J

silty SAND (SM), olive gray (5Y 312), very dense, ¢ 5 ¢15 to 20% fines, very fine to fine sand, moderate

_ est K ¢% _

?

silty SAND (SM}, olive (SY 5/3}, very dense, wet, ¢ S _ %15 to 20% fines, fine sand, moderate est K, minor

)F I _ Fe staining ¢ _ ¢ _ _

' _ --_O_H

S_-- _ _? -

I Is__? _ €
_S S_

GEO- _// CL CLAY (CLI, black (5Y 2.5/I], hard, moist, low CjS %?!
TECF est K, organic stringers ¢ _ _

TOTAL DEPTH 92 feet _ _mTT_U_
B_IN6 _ feet

Note: All samples were screened with a Geiger-
Mueller meter; no radiation was detected. T

LOG OF SOTL BORINGM-O20B (continueO)



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE i OF 2
365 LENNONLANE, WALNUTCREEK. CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-O20E CLIENT PRC/US NAVY

DATE STARTED 5/]5/91 COMPLETED 5/15/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213
REF. ELEVATION 8. 11 SURFACE ELEVATION GEOLOGIST DAN KRANER

_:_ _ °z" --_z _-__m=_ coco<_j GEOLOGICDESCRIPTION COMMENTS

Z _ --I

_ _' _ _ _ _ .

Io i _ CHRISTYBOX,
11 0 SM silty SAND (SM), light yellowish brown (f0YR iol

- 6/4), loose, dry, 15 to 25% fines, fine to medium _ PROTECTIVE
t6 sand, moderate to high est K STEELCASING,

-_-S LOCKINGCAP20 SP AND (SP), brown (10YA 5/3), loose, moist, medium

2 i 14

12 sand, high est K, very thin clay interbeds
15

12

46 12

[4

7 0 - @5 feet-same as above

6 !
-- 5 ML silty CLAY (ML), very dark gray {2.5Y N3/O), • WATERLEVEL@5

2 SP medium stiff, moist, low est K fee_ on 5/I5/9I

3 ML -X_SANO (SP), light yellowish brown (IOYR 6/4), _ WATERLEVEL@
2 loose, wet medium sand high est K' ' 7.33 feet on

3 ----_-clayey SILT (ML), black (2.5Y N2/O), medium 5/29/91
stiff, wet, 10 to 20% very fine sand, low to

4 moderate est K
2

• --2-incl7 IO, SCH
3 0 4O PVC CASING
5

8 SP SAND (SP], black (2.5Y N2/0), loose, wet, trace

2 fines, fine to medium sand, high est K

2

i

I ML clayey SILT (ML), black (2.5Y N2/O), soft moist,

3 trace fine sands, low est K

2 SP SAND (SP), dark gray (5Y 4/2), loose, wet, 15 to
25% fines, very fine to fine sand, high est K,
coarsens downward to fine to medium sand, with

2 0 _0% f ines

1

1

1

1

I @ 18 feet-same as above

2

i 0

DRILLING METHOD/RIG TYPE AUGER/CWE 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON
HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 39.5 FEET WELL COMPLETION DEPTH 35



JAMES M. MONTGOMERY

CONSULTING ENGTNEERS, INC. PAGE 2 OF -

365 LENNONLANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-O20E CLIENT PRC/US NAVY

OATE STARTED 5/15/91 COMPLETED 5/16/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION 8.11 SURFACE ELEVATION GEOLOGIST DAN KRAMER

(z) (__

_5 z _ o _ GEOLOGICDESCRIPTION COMMENTS

¢_ -'_ _ "T" _jC_3 _ _ Z OJ rl
o_, ,-

PUSH SP o oo
o q .m----2-inch IO, SCH

o c 40 PVCCASING
SAND (SP) dark gray (SY 4/2) loose wet 15 to o op , i , <3 C

25% fines, very fine to fine sand high est K ° o <3, t c

22- PUSH coarsens downward to fine to medium sand with o o-- ' c --
I0% fines o ° :o

<3C D C

PUSH il
_d- //_/ CL CLAY (CLI, dark gray (SY 4/11, soft, wet low --BENTONITE --est K ' PELLETSEAL

PUSH

26- I-- _ '-- FILTER PACK --
#2-16SAND

28- 2 __ _ #
I " SP - SAND (SP),dark olive gray (5Y 3/2), loose, wet, _

I fine to medium sand, high est K !--I--
3 S/// CL CLAY (CL), dark gray (SY 411), soft, molst, low

]0-- 2 0 // SP - SAND (SP), dark ollve gray (SY 5/2), loose, wet, ___----2-incI_ IO, -

GEO- 4 5% fines, fine to medium sand, high est K _ 0.010 inch--I SLOTTED,SCH 40
TECH 4 --' PVCCASING

19 [
32- CHEM 12 -- _ -

3 @ 33 feet-4-inch thick silty SAND lens, reddish ----i

_4- 2 yellow (7.SYR7/8) _i__,
2 -- i _I -

_ CL CLAY (CLI, black (2.5Y 2/0), soft, wet, low [ iI O est K, shell fragments to 30% "--EADCAP

/ / - _35- GEO- 2 /

TECH 3 // /

3 ¢¢
1 / /

38- 2 I I - TOTAL DEPTH 39.5 feet

/ Note: All samples were screened with a Geiger- BOTTOMOF _
/ /_ BORING39.5

Mueller meter; no radiation was detected, feet I
LOG OF SOIL BORINGM-O20E (c0ntinued)



JAMES M. MONTGOMERY
CONSULTTNG ENGINEERS,INC. PAGE i OF I
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415] 975-3400

BORING/WELL NUMBER M-O21A CLIENT PRC/US NAVY
DATE STARTED 5/15/91 COMPLETED 5/I5/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 5.45 SURFACE ELEVATZON GEOLOGIST DAN KRAMER

z _ _ _o
Oz _ _ - _ _ GEOLOGIC DESCRIPTION COMMENTS

"-' N ..< o -,- _

_o _;__ 'r_ _ C/47ISTYBOX,(SP),lightyellowishbrown(2.5Y6/3}, Io[__SAND PROTECTIVE

5 SP L loose, dry, I5% fines, very fine to medium sand, _ STEELCASING,

9 8 trace shell fragments high est K o ,'€---TLOCKING CAP

1_ ' _////_ @ _ GROUT

4 -- BENTONITE
5 4 PELLETSEAL

5 ,_---- 2-inc17ID, SCH
4 __---------t_l 40 PVC CASING

4 2 - SAND (SP), dark gray (5Y 4/I), loose, wet, medium _I'__---_FILTERPACK, --
to coarse sand, thin clay lenses _--_---W'---7#2-15 SAND5

4 I SM silty SAND (SM), very dark gray (5Y 3/1), loose, [ ____.,. L-/WATERLEVEL @

4 8 I _ wet, 20 to 30% fines, fine to medzum sand J ---I_i --/4"4 feet on
B GM gravelly SAND (GM), very dark gray to black (5Y [ _ LsS/24/91WATERLEVEL@5 -

(5Y 3/1, 2/0), loose, wet, fine to medium sand, l -- feet on 5/I5/9I

3 20 to 35% gravel, clay nodules and lenses I --

3 5t _--
6

_ / _ 50/4" 32 - --- --
/

i -'- 2-inch IO,__ O.010 1nell
gravelly SAND (GM), black (2 5Y 2/0), loose, wet, ! SLOTTED,SCH40
fine to coarse sand, 30 to 45% gravel, moderate I _ PVCCASING

_ est K, weathered concrete fragments z _

I0-_ 93 2.2 i_ i

GEO- 2 IX i
TECH 9

12- 12 0.7 -- gravelly sand (GM}, black (2.5Y 2/0}, loose, wet, __l---
very fine to fine sand, 20 to 25% gravel, low to

18 moderate est K, oily waste
3

-- EA_ CAP
I 4 -- 5 0 __JI -- BOTTOMOF -

6 -- TOTAL DEPTH 14 feet BORINGI4 feet

8- -

Note: All samples were screened with a Ge_ger-

Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON
HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 14 FEET WELL COMPLETION DEPTH 14



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGEtOF
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-02IC CLIENT PRC/US NAVY

OATE STARTED 5/I5/91 COMPLETED 5/17/91 PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738. 0213
REF. ELEVATION 5. 35 SURFACE ELEVATION GEOLOGIST RICH HALKET

u_ GEOLOGICDESCRIPTION COMMENTS

]RILL SP SAND (SPI, light yellowish brown (2.5Y 6/31, CHRISTYBOX,
to loose, dry, 15% fines, very fine to medium sand, I I PROTECTIVE
35' trace shell fragments, high est K STEELCASING,

LOCKINGCAP
_ _

4-- -- SAND (SP), dark gray (5Y 4/t), loose, wet, _ WATERLEVEL@4 --
medium to coarse sand, thin clay lenses feet on 5/23/91

I " SM " silty SAND (SM), very dark gray (5Y 3/1), loose, _ WATERLEVEL@5

wet, 20 to 30% fines, fine to medium sand feet on 5/Ls/gL

_-- GM - gravelly SAND (GM), very dark gray to black (5Y --
' 3/I, 2/0), loose, wet, fine to medium sand, 20

to 35% gravel, clay nodules and lenses

_ _

gravelly SAND (GM), black (2.5Y 2/0), loose, wet,
fine to coarse sand, 30 to 45% gravel, moderate

10- _ est K, weathered concrete fragments --2-inch ID, SCH
40 PVCCASING

_2_
gravelly SAND (GM}, black (2.5Y 2/01, loose, wet

" very fine to fine sand, 20 to 25% gravel, low
est K, oily waste

14 .... SM -- silty SAND (SMI, black (2.5Y 2/0), soft, wet,
25% fines, fine to very fine sand, trace gravel,

pebble clasts, moderate est K, thin clay lenses --GROUT

16-

I

18-- ML -- clayey SILT (ML), black (2.5Y 2/0), medium stiff
damp to moist, trace gravel, pebble clasts, low

est K, trace wood fragments %_S
I

DRILLING METHOD/RIG TYPE SS-i5-II/ARCH ORILLING CONTRACTOR/DRILLER WATER OEV./K. CHIVRELLE

HOLE DIAMETER 7.25 INCHES BIT TYPE 7" TRICONE AIR ROTATRY CASING HAMMER

TOTAL DEPTH OF BORING g5 FEET WELL COMPLETION DEPTH 92.5



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE 2 OF 5
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415} 975-3400

BORING/WELL NUMBER M-021C CLIENT PRC/US NAVY

DATE STARTED 5/I6/91 COMPLETED 5/17/9I PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738. 0213

REF. ELEVATION 5.35 SURFACE ELEVATION GEOLOGIST RICH HALKET

z _ _ _ GEOLOGICDESCRIPTION COMMENTS

eJ _._ -r
o

20.8 ML °e _c
clayey SILT (ML) black (2,5Y 2/01 medium stiff o' ' C C

damp to moist, trace gravel, pebble clasts, low ,o
est K, trace wood fragments c oc

c
o C

22-- GM silty GRAVEL (GM), black (2.5Y 2/01, loose, wet, c oc --
15 to 20% fines, fine gravel, high est K, trace _c
wood fragments (cuttings) _c o(

o o
c

D O

24 _ °-- -- 0 0 --
o

o o
c o

o q'Go-- GROUT
° C ° o
o o

26- - _ o -ii o o
o

oo

_ °
_1 0 0a o

o o

Q 0
o o

o o
o o

Q °
oo

o c
o o

30-- -- _ 30 feet-same as above ° o o--e--2-inctTo ZD, SCH --
o c 40 PVCCASING

0 0
0 C

0 0
0 C

0 _0
0 C

0 (3 ¢

'0 3

/ / CL @ 33 feet-rig behavior !oc oc

_/ / c c
34- / / _ _ o _/ 3 o

c c
/ / _ o

¢¢ 0

I GEO-2 0.8¢ // _ s_ltyCLAY(CLI,verydarkgray(SYa3/_/,medium , o

TECF 3 _ _ stiff, damp, low est K, trace shell fragments o¢ _c_ O __

36- 4 o_' 0

o_
I 3.4 _ / oc o

/ oc oq
38- 3 / / _ _ o _

4 _/ / o o o
/ o o

5 / / c o
/ / o o

_m_ / / o o°
/ / ol °/ o

LOG OF SOIL BORINGM-021C (continued)



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE 3 OF --

365 LENNONLANE. WALNUTCREEK. CALIFORNIA, 94598 / [415) 975-3400

BORING/WELL NUMBER M-021C CLIENT PRC/U5 NAVY

DATE STARTED 5/15/gl COMPLETED 5/I7/9I PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738 0213

REF ELEVATION 5.35 SURFACE ELEVATION GEOLOGIST RICH HALKET
CO_ t_9

z .-. o _ GEOLOGICDESCRIPTION COMMENTS

/ _" CL :oc _c
/ / '0 3

¢¢ °silty CLAY (CL) very dark gray (SYR 3/11 medium _c

/ stiff damp low est K, trace shell fragments _ o
' ' C OC

¢¢ °°42- - _ o_ -

/ /" oC o/ c

/ // °c o/ o o

/ // c o

_/ 0 o 0
I 3 oc q,- -- GROUT

L 4 ¢< o°I

7 --// // _ oC o°46_
3 12.4_ / o o°o o °

/

/ ( 0
0

3 / °o o

48- 4 °o o
/ -- 0 0 --0 C
/ 0 0

/ 0 0 C0
/ e c
/ '/ o o

50- / _/ o° io_
// /, -- o o .[-e--2-incn IO, SCHoo c 40 PVCCASING -

G ¢
0 3

_ '0 3

0 O c52- - ,o -c c

' SP SAND (SP}, olive green (SY 4/21, loose, wet, I0 ;oc oc
to t5% fines very fine to fine sand high est K o, , C (

o
1 (cuttings) _¢ c

54- 1 _ o-- ¢ ¢ --

O 0

2 3C O(

- D c 0 ¢

i @55 feet-same as above, trace shell fragments c ° c

D

56- _ _° O_
2 3 C 0 {

¢ 0 (

0 0

0 0

58- - o_ o°
o

_// SC clayey SAND (SO) olive green (SY 4/2) medium o o ¢

' ' ( 0

dense, wet, 25 to 30% fines, very fine to fine o o

_, sand, moderate est K, trace shell fragments o o °(cuttings) o°1 o °

LOG OF SOIL BORINGM-O2_C [continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 4 OF 5
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 9459B / (415} 975-3400

BORING/WELL NUMBER W-021C CLIENT PRC/US NAVY

DATE STARTED 5/]5/91 COMPLETED 5/17/91 PROJECT/JMM PROJECT NO. NAS ALAIqEOA/2738. 0213
REF. ELEVATION 5.35 SURFACE ELEVATZON GEOLOGIST RICH HALKET

03 (-_

6 z _ _, o _ GEOLOGICDESCRIPTION COMMENTS

/ _ SC °c
/ / 'o
/ / [oc
/ • c
/ o
/

_--_ 2 _ _ - clayey SAND (SC), olive green (5Y 4/2), medium c --dense, wet, 25 to 30% fines, very fine to fine c

2 // // sand moderate est K trace shell fragments _c
2 • / (

64- 3 // / °/ -- 0 --
4 / •

9 /// CL sandy CLAY (CL), olive green (5Y 4/21, medium o-GROUT

18 //'/._/ dense, wet, 25 to 30% very fine to fine sand, ° oo
o

low est K

6_-- 4 0.BS/S// SC %layey SAND (SC), olive green (SY 4/2}, medium °o

5 _ dense wet 35 to 40% fines very fine to fine °o

- p , l

8 sand, low to moderate est K ° o

Im@_- 10 Oo _
4 1.0 _ / CL - sandy CLAY (CL), olive green (5Y 4/2}, stiff, ° o
4 • / wet, 35 to 45% very fine sand, low est K, trace o

/ shell fragments oc

4 • o

70- 3 / o• -- ,,o--e--2-;nchIO, SCH --
/ / c 40 PVCCASING
/ • o
• • ,oc

• • [o¢
/ • c

72- // SC @72 feet-(cuttings] =c --

74- • -
/
/ /x_ BENTONITE

/ _ PELLETSEAL

clayey SAND (SC),olive green (5Y 4/2}, medium
I 0.6 _ dense, wet, 25 to 30% fines, very fine to fine

76- I • _ sand, moderate est K _

, ¢
1 •//

78- 4 / / -- "*---FILTER PACK, -
5 _ / #2-16 SAND

11 _ •

/

LOG OF SOIL BORINGM-021C (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC.

PAGE 5 OF

355 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / {4_5) 975-3400

BORING/WELL NUMBER M-02iC CLIENT PRC/US NAVY

DATE STARTED 5/I5/91 COMPLETED _17/gi PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738,0213
REF. ELEVATION 5.35 SURFACE _E_ON GEOLOGIST RICH HALKET

z _ _ _ GEOLOGICDESCRIPTION COM_NTS
d

_/ sc
clayey SAND (SOl, olive green (SY 4/21, medium _----2-inc_ _, SCH
dense, wet, 25 to 30% fines, very fine to fine I 40 P_ _SI_

_2-- _ sand, moderate est K : __ i

m_

84- 0.4 sP SAND (SP}, olive green (SY 4/2}, loose, wet, _--_--F_TER _, -
very fine to fine sand, high est K, flowing

sands (cuttings) I_

86- - -
---- 2-inc_ _,

o.oloi_h _
_OTTED, SCH40

8_-- -- @88 feet-same as above (cuttings} P_ _SIN6 -

i-
90-- -_ @go feet- (cuttings} i_ -

92- I CHEM 2 0.2 -- CLAY (CL}, black (7.5YR N2/), very stiff, damp,

I 3 /// low est K ' --E_P

94- 3 /_ _
3 0.4

96- 3 TOTAL DEPTH 96 feet = BOTTOM_
8_IN6 _ feet

8- -

Note: All samples were screened with a Geiger- _#
Mueller meter; no radiation was detected. [

LOG OF SOIL BORINGM-021C (continueO)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE I OF B

.... 365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400

BORING/WELL NUMBER M-O21E CLIENT PRC/US NAVY

DATE STARTED 5/I3/9I COMPLETED 5/14/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 5. 72 SURFACE ELEVATION GEOLOGIST CZNOY FONG

z _ o_ _ GEOLOGICDESCRIPTION COMMENTS

< o z .,-, .<

sp IZ I°IcIsrBOX,
5 SAND (SP), light yellowish brown to light olive L__ o_ PROTECTIVEbrown (2.5Y 6/3, 5/3), loose, dry, 15% fines,
g 8.0 fine to medium sand, 5 to _0% shell fragments, _ STEELCASING,
11 high est K D LOCKINGCAP

% o4 2 feet-same as above, damp with rootlets, no ¢

5 4.0 shell fragments o
c

6 o¢
o

4 Y WATERLEVEL@4 -
4 2 0 -- SAND (SP}, dark gray (5Y 4/I}, loose, moist to o

wet, very fine to coarse sand with 20% clay ol feet on 5/13/91
5 lenses

_- SM "_ o(_ -_3
_-silty SAND (SM} very dark gray (SY 3/I) loose, o' ' o2 8.0 wet, 20 to 25% fines, fine to medium sand, clay o

-- o --
4 lenses and concrete waste, trace shell fragments o

o

3 GM %ravelly silty SAND (GM}, very dark gray (5Y 3/I} ° o _ WATERLEVEL# 73 5._ to black (2.5Y 2/), loose, wet, fine to medium o ° feet on 5/22/91
6 sand, 20 to 35% gravel, some clay nodules o °

0 -_ o_--_ _0/4"32. 8 to 8.3 feet-concrete, breaks easily °o
O

0
¢

0
¢

-- _c -- GROUT --
10-_ 9 gravelly SAND (GM}, black (2.5Y 2/), loose, wet,

D¢fines, fine to coarse sand, 30 to 45% gravel,

3 2.2 moderate est K, weathered concrete at bottom of _c
2 sample, oily waste c

9 andy GRAVELLY (GM), black (2.5Y 2/1, loose, wet, Dc
_- 12 0.7 fines, 30 to 40% fine to medium coarse sand, c -

18 moderate est K, oily waste °c
D¢

3 "" GW --'-gravelly SAND (GW), black (2.5Y 2/}, loose, wet, oi,m

5 .,. fines, 20 to 25% very fine to fine sand and oc
14- ., • - gravel, low est K, oily waste c -

, • , o
¢

4"O0 0

-_ 32 0 SM silty SAND (SM), black (2.5Y 2/), soft, wet, 25% o • --2-inch IO, SCH
18 fines, very fine to fine sand, trace gravel o_ 40 PVC CASING

U

0__(pebbles) , moderate to high est K

o16-- 36 16 feet-clay layer °o

17 16.5 to t8 feet-same as above/clay layer at o
_ 17.75 to 18 feet, black, soft, moist to wet, low °o

_8-- 5 est K, wood debris at approximately 17.5 feet ° o _

-'X-silty CLAY (CL), black, medium stiff, damp to o_
2 moist, trace gravel (approximately t inch

3 - pebbles}, trace wood matter, low est K o°a
3 1.0 Q c

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER OEV./M. PETERSON

HOLE DIAMETER 8.0 [NCI'IES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING ,#I.5 FEET WELL COMPLETION DEPTH 37.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 2 OF -

365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-O2IE CLIENT PRC/US NAVY
DATE STARTED 5./1.3./91 COMPLETED 5/14/.91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.02]3

REF. ELEVATION 5. 72 SURFACE ELEVATION GEOLOGIST CINDY FONG

zl _1_1_1

I V _ _ _ _ GEOLOGICDESCRIPTION COMMENTS

1:3-

3= Z _ r_ d

I _l) IT- I
I rn E _._ Do

1°41;4_CL @ 19.5 to 20 feet-same as above, rock stuck in GROUT

- 3 ML [ML), moist o ox_@21 to 22.5 feet-same as above, to o o

I , finesandto

wet, slig_t]y more silt trace
22- - ° °

o o

: 1.ol1111/ siltySANOIs.l da_kolivegrayI III 11 SM I ' (SY 3/2), loose, o 2-inch ID, SCH

!/III'Lwet, 20%fines veryfinetoflne ofin sand i

1.0

26-

_5%fines very fine t

BENTONITE'_m#1
__8- silty CLA {ML , gray, soft, moist, trace very PELLETSEAL _

I 1/ IIII1SM I silty SAND (SM), reddish yellow, loose to medium
30- . / . f _ _ _ _ stiff, wet, 20 to 40% fines, very fine to fine

sand, moderate to high est K

AND (SP], dark olive gray (2.5Y 3/31, loose,2
trace fines, medium sand, highI "II I I | wet, est K, glass

t : :: / I I----II o.oloincn
@35 tO 35.5 feet-thin clay layers I I I_I I SLOTTED,SCH40

CL , (2.5Y 3/3 to EAD CAP
2/0), trace fine sand, low est K

38-
I _'////_ BENTONITE

LOG OF SOIL BORINGM-021E (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 3 OF 3
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / [415) 975-3400

BORING/WELL NUMBER M-O21E CLIENT PRC/US NAVY

DATE STARTED 5/I3/91 COMPLETED 5/14/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213
REF. ELEVATION 5. 72 SURFACE ELEVA TZON GEOLOGIST CINDY FONG

u_ £D

,,, _ _z _ o _< GEOLOGICDESCRIPTION COMMENTSJ

I _////_/CL CLAY (CL), dark olive gray tO black, stiff, _/J_.////._I'_I--_B£NTONZTE

X 2 moist, trace fine sand, trace stlell fragments //////##/_[PELLET
SEAL

andwood,io. est K i_[=_1
BOTTOMOF

----TOTAL DEPTH41.5 feet BORING41.5 _42-
feet

4- i

0- -

r Note: All samples were screened with a Geiger-

Mueller meter; no radiation was detected.

LOG OF SOIL BORINGM-O21E (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGEIOF
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415} 975-3400

BORING/WELL NUMBER W-O22A CLIENT PRC/US NAVY
DATE STARTED 5/9/91 COMPLETED 5/9/91 PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738. 0213

REF. ELEVATION 5.52 SURFACE ELEVATION GEOLOGIST CINDY FONG

_ _n GEOLOGICDESCRIPTION COM_ENTSZ -_ O

g

g o, = < o

Oo_.Q___SolnI C/-IRISTYBOX,
GM16 0.7 sandy GRAVEL (GMI, gray brown (2.5Y 5/21, loose PROTECTIVE

dry, 5 to 10% fines, 40% very fine sand, trace STEELCASING,
t2 rootlets, moderate est K LOCKINGCAP

12 -- BENTONITE

7 2.2 PELLETSEAL

13 "------z2-inch IO, SCH

CHEM 45 @ 3.5 feet-O.5-inch clay interbed --i 40 PVCCASING

8 0.7 _ 4 feet-same as above, grayish brown (2.5Y 5/2) --

3 loose, wet, trace fines, very fine to medium --
sand moderate est K , ----i _ WATERLEVEL#

2 ' ---I 4.92 feet on
4 9.6 , --_-- 5/22/9I

9 ---

14 sandy GRAVEL (GM}, black (2.5Y 2/0}, loose, wet, -- |
trace fines, very fine to medium sand i _F--FILTERPACK,

t2 8 ----

9 5 SM --

8 silty SAND (SM}, very dark gray (2.5Y N3/}, 25% -----
fines, fine to medium sand, moderate to high

4 est K
GE0-1 9 .---

-- _::t-- 2-inch ILl,
TECHI 8 _---- 0.010 inch

7 -- SLOTTED,SCH40

7 @ 11 feet-same as above, slight odor --I PVCCASING
8 9.6 ---

9

SAND (SP), light yellow brown (2.5Y 6/3), loose, _i7 SP
wet, fine to medium sand, trace gravel, high

--I

12 est K _--_ --Ei_ CAP

...... TOTAL DEPTH 14 feet -- _---BOTTOM
BORING14 feet

_8--

Note: All samples were screened with a Geiger-
Mueller meter; no radiation was detected. I

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV.!M. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING 14 FEET WELL COMPLETION DEPTH 14



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE I OF 3
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / [415) 975-3400

BORING/WELL NUMBER M-O22E CLIENT PRC/US NAVY
DATE STARTED 5/9/91 COMPLETED 5/g/91 PROJECT/JMM PROJECT NO WAS ALAMEDA/2738. 0213

REF. ELEVATION 5.29 SURFACE ELEVATION GEOLOGIST CINDY FONG

z _ _ _ GEOLOGICDESCRIPTION COMMENTS
z

Q_ -J

GM I°1cm;srYBOX,sandy GRAVEL (GM), gray brown (2.5Y 5/2), ]Dose Io[0.7 L_ PROTECTIVEdry, 5 to 10% fines, 40% very fine sand, trace
rootlets, moderate est K _ STEELCASING,

LOCKINGCAP
¢

C Y- WATERLEVEL#2.2 .... o
c 2.63 feet on

o
c 5/22/9 ]

@3.5 feet- 0.5-inch clay interbed o

0 7 , -_ 4 feet-same as above, grayZsh brown (2.5Y 5/2] o I WATERLEVEL@loose, wet, trace fines, very fine to medium o
4.5 feet onsand, moderate est K o

o _ 5/9/91
o

9.6 o
-- o --

o

sandy GRAVEL (GMI, black (2.5Y 2/0), loose, wet, o °
trace fines, very fine to medium sand o ° --GROUT

o

8 o <3/
• -- 0 --

5 SM o
s11ty SAND (SM), very dark gray (2.5Y N3/), 25% °o
fines, medium to fine sand, moderate to high o o

est K o
<3

0
-- o _ --2-inctl IO, SCH --

o
a 40 PVCCASING

° C

_- @ 11 feet-same as above, slight odor o
C

9.6 _¢

SP c
SAND (SP), light yellow brown (2.5Y 6/3), loose, _c
wet, fine to medium sand, trace gravel, hzgh _€

_ est K °c _

4 ° c
o

c
o

9.6 - _ 16 feet-same as above o -
color change to dark gray (5Y 4/I}, trace shell o_
fragments o o

I o <3
o

__ o _

0 ° o
CLAY (CL), very dark gray to black (2.5Y 3/0,
2/0}, soft, moist, trace of silt, low est K

-- BENTONITE
PELLETSEAL

DRILLING METHOD/RIG TYPE AUGER/CHE 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING 43 FEET WELL COMPLETZON DEPTH 38



JAMES M.MONTGOMERY
CONSULTING

_-,,,-T,ir_-n_.LmL_imCrMb,INC. PAGE 2 OF _
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER N-O22E CLIENT PRC/US NAVY

DATE STARTED 5/9/gl COMPLETED 5/9/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION 5.29 SURFACE ELEVATION GEOLOGIST CINDY FONG

o _ GEOLOGICDESCRIPTION COMMENTS

"1-

<c o .<

t @ 20.5 feet-same as above, increasing percent PELLETSEAL

8 GM -_silt and sand to 20%
3 "-sandy gravel (GM), gray brown (2.5Y 5/2), loose,

- wet, trace fines, fine to coarse sand, moderate
14 5. I est K
11

,_-- -- 2-inch IO, SCH8 3.7 40 PVCCASING
9

15 - @ 24 feet-same as above, gray to dark gray
(5Y 4.5/1)

12
-- FZLTERPACK,9 8.1

#2-15 SAND
12

11 _ -

7 6.6

7
d14 - _ --

18 @ 28 feet-same as above, gray brown (2.5Y 5/2), __-- i
stiff I15

7 _

_.0 - _ -- 2-inch IO, -
O.010 inch

6 SLOTTED,SCH40
9 3.6 @ 31 feet-same as above,2-3-inch sand interbed I PVCCASING

9 fine to coarse grain I--

CHEM 9 ;_

8
9 '_
8 3 '_

9

7 @35 feet-same as above

6 _-
l
l3

3

23 __.// CL silty CL_Y (CL}, dark gray (2.5Y N4/OI, soft, _ ._ S__;_--

moist, 15% silt, trace shell fragments, low est --EI_ CAP
_ K, green tinge to the sediment .1. _

1 2.2

LOG OF SOIL BORINGM-O22E (continued)



JAMES M.MONTGOMERY
CONSULTING

r-.,,--T.,,--,--,-,.-.LrlblINLLMb, INC. PAGE 3 OF 3
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415} 975-3400

BORING/WELL NUMBER H-O22E CLIENT PRC/US NAVY
DATE STARTED 5/9/91 COMPLETED 5/9/91 PROJECT/JMM PROJECT NO NAS ALAAfEDA/2738. 0213

REF. ELEVATION 5.29 SURFACE ELEVATION GEOLOGIST CINDY FONG

u_ GEOLOGIC DESCRIPTION COMMENTS
J

3 _///_ CL silty CLAY (CL], dark gray (2.5Y N4/O), soft, J
3 moist, 15% silt, trace shell fragments, low est _ _

2 K, green tinge to the sediment, sewage odor _

3 _s _ s42-
3 %

- TOTAL DEPTH43 feet _ _ BOTTOMOF
BORING43 feet

44- -

0q -

8- -

Note: All samples were screened with a Geiger-
Mueller meter; no radlation was detected.

LOG OF SOIL BORINGM-O22E (continued



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE OF
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-O23A CLIENT PRC/US NAVY

DATE STARTED 5/7/9I . COMPLETED 5/7/9] PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738.02]3

REF. ELEVATION 5.50 SURFACE ELEVATZON GEOLOGIST CZNOY FONG
_o (_9

6 z _ <o _ GEOLOGICOESCRIPTION COMMENTS

_ _ z_ _ o

°o__ ; _o_ CHRISrYBOX,
SP @0.5 ft. fill-spud hole _- PROTECTIVE

!,7 0 _-_-gravelly SAND (SP} grayish brown (2.5Y 5/2) %fEELCASING,

- i , ,

40 loose to medium dense, dry to damp, f,5 to 40% _ ,_----7LOCKING CAP

gravel, moderate est K, rootlets, asphalt _ _---_GROUT2-F_
50 -"-SAND (SP), very dark grayish brown (2.5Y 3/2) _ Y/_ BENTONITE

with dark brown stain (2.5Y 4/4), medium dense, PELLETSEAL

damp, low est K • -Z2-inch IO, SCH

l _ 40 PVCCASING4- ICHEM5 [
9 -- SAND (SP} , dark gray (5Y 3/2} , medium dense, __ --WAZERLEVEL# 4 -

damp, medium sand, moderate est K, slight odor -- feet on 5/7/91
14 --__

7 o ,
_-- V_ 3 SAND (SP), dark gray to very dark gray (2.5Y 4/0, -_-- 3/0}, loose, wet, 5% silt, 10 to _5%gravel, i _

2 moderate to 17igI_ est K, 30 to 40% wood --

3 [ I _ WATER LEVEL #
5 i-

8-_ 5 - SAND (SP}, dark gray to very dark gray (2.5Y 4/0, i -- 5/17/91 _
3/0), loose, damp, iO to 15% gravel, moderate est -- I

4 K, I0 to 15% wood -- FILTER PACK- lJ- --
7 -- #2-16 SANO
0 ---

I0- • GEO- 4 - SAND (SP), black (N2/O, 2.5Y}, wet, loose, ,__-- I

I medium to fine sand, waste (metalic material), ----
TECH 4 0 I0 to 15% wood, slight odor, green tinge --

--i 2-inch IO,

:12 O.010 incl)

i 15 SLOTTEO,SCH40
_2 -- 12 -- , PVCCASING

16 0

3

i 4 SAND {SP}, piece of wood, oii soaked, sheen,IA-- 4 -- strong petroleum odor _----END CAP
TOTAL DEPTH 14.5 feet -_ 80TTOMOF

BORING14.5
feet

16-

_8--

Note: All samples were screened witl_a Geiger- I_
Mueller meter; no radiation was detected. J

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON

HOLE OIAMETER 8.0 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL OEPTH OF BORING 14.5 FEET WELL COMPLETION DEPTH ]4



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE I OF 7
355 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / [415) 975-3400

BORING/WELL NUMBER W-O23B CLIENT PRC/US NAVY

DATE STARTED 5/114/9] COMPLETED 5/15/9] PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213
REF. ELEVATION 5. 40 SURFACE ELEVATION GEOLOGIST RZCH HALKET

,,, 6 _ _ _ J _< GEOLOGICDESCRIPTION COMMENTS
_ r.J

u'J ,_ _j -r" -_ ._ o

SM _ CHRISTYBOX,

silty SAND (SM) black (5YR 2.5/11 loose dry _ _o---IPROTECTIVE.... STEELCASING,

30 to 35% fines, fine sand, low est K, 50 to 70% o io LOCKINGCAP
2- _ wood chips, fill, (cuttingsl o o -

O_ 0 C
0 0

0 C
0 0

0 C

o !.P-zc_WATER LEVEL"#

4- o __ _-- o _- 3 75 feet on
c

o [oC/5-14-91
° '- WATERLEVEL @o €
o _ 4.08 feet on
o a _c 5/2.t/9I
0 3

[0 C O ¢

C 3C8.2 silty SAND (SM), black (5YR 2.5/11, loose, wet, mc ¢

30 to 35% fines, fine sand, low est K, 50 to 70% _¢ pc
_8-- _ wood chips, f111, (cuttings) _ o --

D c ¢o
C

o o
c q

o o

° C o
IO-- -- o __ GROUT -

0 o
0

o o
Q o

0 o
o O

o o
0 0

__ _ o o _
o c

o o
o C

0 0
o c

0 o
o C

o o

J.4- - oO o_ -

I o c
0 0

I - ° . _-- 2-inct7IO, SCH
i @ 15 feet-as above, (cuttings) °° ¢ 40 PVCCASING

0
0 ¢

_-. - NO cuttings, formation has lots of void space _€ _ -

(rig benav loT) ioc
@17 feet-possible gravel-ric_ layer beglns c oc

c ¢
(cuttings) _ o

40 ¢ ¢
.[C]-- -- 3 0

¢
3 o

, c (
0 o

c

i 0 0
¢ o

Q O

OAILLING METHOD/RIG TYPE SS-15-II/ARCH DRILLING CONTRACTOR/DRILLER WATER DEV./K. CHIVRELLE

HOLE DIAMETER 7.25 INCHES BIT TYPE 7" TRICONE AIR ROTARY CASING HAMHER

TOTAL DEPTH OF BORING 122 FEET WELL COMPLETION DEPTH 93.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC.

PAGE 2 OF

365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (4151 975-3400

BORING/WELL NUMBER M-O23B CLIENT PRC/US NAVY

DATE STARTED 5/I4/91 _COMPLETED 5/I5/9I PROJECT/JMM PROJECT NO. NAG ALAMEDA/2738. 0213
REF, ELEVATION 5. 40 SURFACE ELEVATION GEOLOGIST RICH HALKET

• z I
o ,-, , -'-' GEOLOGICDESCRIPTION COMMENTS

____4,_ LL Z LID j_ C

Z m

c_ N I co oE

SM _o ¢

0 c

" silty SAND (SM), black (5YR 2.5/1), loose, wet, ia _c30 to 35% fines, fine sand, low est K, 50 to 70%

22-- wood chips, fill, (cuttings) a c
D

! G C

- _° " _--2-inctl ZD, SCH
c c 40 PVCCASING
o ¢24- , o
G C

- 3C C

C C

C C26- : °_
3 D

¢ C
3 D

- C ¢

j _ o¢ (

C oC --

_8- silty SAND (SM),black (5YR 2.5/I), loose, wet, _c c30 to 35% fines, very fine to fine sand, I to 5% o
C ¢

_ fine gravel, low est K _ o
i 0 3 C 0 (

c c

30- _ °¢ ¢

¢ c
3 0

. , _c _ -- GROUt
I 3 C 0 c

¢ ¢

i 3c 0 c
¢ c

3 o
C c

-- C (
0 o

• C (
3 0
C {

CL silty CLAY (CL),dark gray (2.5Y N4/), medium _ 0

V _ stiff, wet, fines, 5% fine sand, low est K, c c

0

5 to 30% fine shell fragments oc oc
' _/I ¢ (3_- , 0 ilty CLAY (CLJ, dark gray (2.5Y N4/), medium oc o(

stiff moist fines, 5 to I0% fine sand low oc
- -- , , , O(

est K o o

A38- 2 1 °_ °c (

- 2 o! o

" _ : i:I 0 I @ 39 feet-as above, soft ._cj°C,o°co< y

LOG OF SOIL BORINGM-O23B (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC.

PAGE 3 OF 7
" 365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (4_5} 975-3400

BORING/WELL NUMBER !-023B CLIENT PRC/US NAVY

DATE STARTED 5/]4/gl COMPLETED 5/15/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213
REF. ELEVATION 5.40 SURFACE ELEVATION GEOLOGIST RICH HALKET

z _ _ co GEOLOGICOESCRTPT[ON COMMENTS
L_J (C3 ._ U

co = _ _ co

Oo
2 / / o

/ o( o
1 // / silty CLAY (CL) dark gray [2.5Y N4/) stzff o o

/ m0ist, fines, 5 to 10% fine sand, 10w est K o o
1 // / o ° o°

/ -- 0 0 O --t / / o

I 0 // / o ° o c
/ o .--_--2-inch IO, SCH
/ o o/ o o o c 40 PVCCASING

/ _ o c
/ 0 0 --

/ / o ° ioc
/ / o ° ,oc
/ / @ 45 feet-as above (cuttings] ° o c/ / o
/ o
/ o-- o --

/ / ° o !°c
/ / o 'o

o o Co

/ / o o
// _ o c

I _ / @ 48 feet-fines, _ t0 5% very fine to fine sand oo Oc -
/ 0 0

I / / ° o ° c

/ o cI 0 / o _o

1 _ / o° .oc
2 / / -- o c -

// 0 '0/ o C

2 / / o G a
2 / / o :_--- GROUT/ G C

2 0 / _oc c
/ -- '0 3 --

/ / c c/ / o

¢¢ ° oF @ 53 feet-as above, cuttings J°c _c
/ / 'o
/ / ° c c

- !oc _
/ '° c c

// // c oc3 c 0 c

/ / c oc

/ // -- c oc -
/ 3C C

// , o
_/ C 0 c2 64.2 / _c (

2 / / _ o

/ _ c oc _
2 / / c oc
2 _/ / _€ €/ 3 o
3 / / c c

// , o_. / oc/ o

LOG OF SOIL BORINGM-O23B (continued)



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE 4 OF

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-0238 CLIENT PRC/U5 NAVY
DATE STARTED 5/.(4/9I COMPLETED 5/15/91 PROJECT/JMMPROJECT NO. AlAS ALAAYEDA/2738.0213
REF. ELEVATION 5.40 SURFACEELEVAT_TON GEOLOGIST RICH HALKET

z _ _ co GEOLOGICDESCRIPTION COMMENTS
uJ

r_ _ Lo C)j Z oJ
I3S CO

£,'3 r_ _

2 _/ CL _c °c
/ D o

3 / c

oc
3 o

62- - _ ° -
° O_

// _ o
o( o

/ silty CLAY (CL) dark gray (2.5Y N4/) medium o e--_--2-inch ID,SCHi , o

/ stiff, moist, fines, 5 to 10%fine sand, low ° c ° o 40 PVCCASING
-- 064- / est K (cuttings) o o -

/ o o

/ o_ o
/ 0 0 0

/
/ oq o°o o
/ o o

66-- 4 _ - @66 feet-as ab0ve, fines, 15 to 20%very fine o° DO -
, 0 00 _ sand 1 to 5%of sand o o

- /_ 0 C

2 _ o o0 C

68- 2 Oo4 / -- @68 feet-as above, fines, 10 to 15%very fine Do o -
2 / sand, 5 to 10%of sand o Ioc

I/ 0 O D C

3 / a c
/ 0 C D

70 -- 4 / o o c/ -- !o_ oc -

/ C 0 (/
c

/ _ _- GROUT
/ C 0 (/

72- / I _ C 0 C --

/ C 0 c

0c o c
/ c (
/ o o

// c _74- - o o
c

/ _ oc 0

- 5 12.6 _ SC_CI" CLAY (CL} and clayey SAND (SC)interbedded, oc o_2 / CL: dark gray (2.5Y N4/), very stiff, damp, 5-I0% oc o a

/ _ very fine sand, SC: black (5YR 2.5/_), medium oc o76-. 2 dense, damp, 35 to 40%fines, very fine to fine o o°

3 // sand, low estK o o°
24.3

78 s •/9 / -
- / -- 8ENTONIZE

9 / _ __ PELLETSEAL ¢11 19.6 / @79 feet-as above, (clayey SAND(SC), 25 to 30% _//_9 // fines, fine to mediumsand)
/

LOG OF SOIL BORINGM-023B (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 5 OF 7
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (4_5} 975-3400

BORING/WELL NUMBER H-O23B CLIENT PRC/US NAVY

DATE STARTED 5/14/g1 COMPLETED 5/15/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 5. 40 SURFACE EIEVATZON GEOLOGIST RZCH HALKET

co

c; _z _ --._ J° <_° GEOLOGICDESCRIPTION COMMENTS

CO _ _A O

25 _/ C.I__16 SC

-_-_ 11 81.2/// SC clayey SAND (SC), very dark gray (5YR 3/1), .---2-inch lO, SCH
medzum dense, wet, 25 to 30% fines, fine sand, 40 PVCCASING

82-- 2 _ moderate est K

5

84- sP - _ -

-- _ -- FILTER PACK,

___ #2-15 S,4NO

86- -

SAND (SP), very dark gray, (5YR 3/1), loose, __---
wet, I0 to 15% fines, fine sand, high est K,

I__ _ (cuttings} --_F--2-_nch IO, --
--- O.010 inch
--- SLOTTED,SCH40

PVC CASING
i
I

90- -

1--

92- - ---- -
i--
l--

i EAIJCAP

94- - _ -

S SS S

S

96- - _s_ sss -

S15 _--NATIVE MATERIAL

98- - _s _s _

SS

LOG OF SOIL BORINGM-O23B (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 6 OF -

365 LENNON LANE, WALNUT CREEK, CALIFORNIA. 94598 / (415) 975-3400

BORING/WELL NUMBER M-O23B CLIENT PRC/US NAVY
OATE STARTED 5/]4/91 COMPLETED 5/15/91 PROJECT/JMMPROJECT NO. NAS AI._AMEDA/2738.0213
REF. ELEVATION 6. 40 SURFACEELEVAT_TON GEOLOGIST RZCH HALKET

z _ _oc_ -- cm_ - _n GEOLOGICDESCRIPTION COMMENTS<

SP _

SAND(SP}, very dark gray, (5YR 3/1), loose, _ _ _f_wet, l0 to 15%fines, fine sand, high est K,

SS5102- __ (curt ings) _f_ _

S _f_

104- - _s_ _ss -

_f5 Cf_

106- - _ ¢%_ -

108- - _ -
I _<_ _<

f_

I0- - s,_'> _--NA[ZVE HATERIAL -

!12- -
:S_5 ¢_

S__ _

114- -

116- _ CL --

f_ Sf_

118-- 3 36 -- CLAY (CL) very dark gray (2.5Y N3/) stiff, f
, , _3 damp, low est K, trace shell fragments _ _%

3 SfS Sf_ _ II_

I

LOG OF SOIL BORINGM-023B (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC.

PAGE 7 OF 7
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415} 975-3400

BORING/WELL NUMBER M-0239 CLIENT PRC/US NAWY

DATE STARTEO 5/]4/9] COMPLETED 5/]5/91 PROJECT/JMM PROJECT NO. NAS ALA ZOA/2738.0213

REF. ELEVATION 5.40 SURFACE E&E_TZON GEOLOGIST RICH HALKET

z _ _ _ GEOLOGIC DESCRIPTION COM_NTS

I BE0- 5 27 _/'//_CL CLAY (CL}, very dark grey (2.5Y N3/), stiff, #

TECH 6 damp, low est K, trace snell fragments _%_ 9 -_TERIALy/j
_2__ 9 //_ - TOTAL DEPTH t22 feet < S _ S __ BOT_M _ --

B_ING, ]_
feet

_24- -

126- -

130- -

132- -

134- -

136- -

138- -

Note: All samples were screened with a Gelger-
Mueller meter; no radiatlon was detected.

LOG OF SOIL BORINGM-O23B (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE I OF
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-O23E CLIENT PRC/US NAVY
DATE STARTED 5/7/91 COMPLETED 5/8/91 PROJECT/OMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION 5.23 SURFACE ELEVATION GEOLOGIST CINDY FONG

• Z O_ (-9
o _ .__ _ _ GEOLOGIC DESCRIPTION COMMENTS

-- _ u

SP Io i
CHRISTYBOX,

20 gravelly sand (SP), gray brown (2 5Y 5/2),ioose io_
- dry, medium sand, 40% gravel, moderate to high _ PROTECTIVE

20 est K, trace rootlets, rust mottling, fill STEELCASING,

2-- 17 LOCKINGCAP

4

7 O

4- te Y WATERLEVEL#
5 @4.0 feet-same as above, dark gray to very dark "

gray (25Y N2/}, moist, coarse gravel up to 4cm 40 feet on
12 in diameter, moderate to high est K, trace of 5/7/91
7 wood, flll
8

6- 9

7 _ WATERLEVEL@
- 6 SC clayey SAND (SC), very dark gray to black (2.5Y

N3/}, loose, wet, low est K, I0-15% wood chips, 592 feet on

8- g ,, f i 11 5/17/9i __ _II
7 SP

x-SAND (SP}, dark gray (2.5Y N4/}, loose, moist,
I0 high est K, trace wood
15

10- _o
3 @ _,0 feet-same as above, medium sand, trace

4 rootlets, green tinge to the sediments

3

12- 7 --2-inc17 IO, SCH -
2 40 PVC CASING
9

5

SEO- 7
IA- TEC_2

SM silty SAND (SM), dark gray (2.5Y NA/), soft, wet,

CHEF I 30 to 40% fines, very fine to medium sand

16- 2
3

I

2

2

18- )FELl
to

• 25' PELLETSEAL

T'
DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON

HOLE DIAMETER 8. 0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 35.5 FEET WELL COMPLETION DEPTH 35.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 2 OF 2
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / {415} 975-3400

BORING/WELL NUMBER M-O23E CLIENT PRC/US NAVY
OATE STARTED 5/7/91 COMPLETEO 5/8/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738,0213

REF. ELEVATION 5.23 SURFACE ELECTION GEOLOGIST CINDY FONG

z _ _ _ GEOLOGIC DESCRIPTION COM_NTS

)BILL SM @ 20 feet-same as above, 10-15% fines, trace
to shell fragments (flowing sands)
25' ._----2-inch _, 5CH

40 P_ _SI_

[

I i

i
I

-- ,- _ FILTER PACK,

4 I #2-_5 SAND
5 @25.5 feet- 1 foot silty clay interbed, soft. ----

7 -- wet, low est K __-- --
--- I
i--
i__

i_-i

[]
3 _ I___
2 ----

2 SP SAND (SP), _ark gray with green tinge (5Y 4/1}, --
loose, wet, medium sand, high est K, trace shell i

4 _ fragments --_----2-inch IO, -
7 '--

_- O.010 incl7

i 14 _- SLOTTED,SCH40

12 _ PVC CASING

PUSH
to __--
35' ----

__--I

i 1/18" 0 ML CLAY (CL), dark gray (2.5Y A/O), very soft,

moist, low est K, trace shell fragments iL--ENOCAP

- TOTAL DEPTH36.5 feet ' = BOTTOMOF
BORING36.5
feet

Note: All samples were screened with a Geiger-
Mueller meter; no radiation was detected.

LOG OF SOIL BORINGM-O23E (continued)



JAMES M. MONTGOMERY
CONSULTING

,-,,_--r,,,-,-r,,-,LINbllNLLHb,INC. PAGE i OF

365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-O24A CLIENT PRC/US NAVY

DATE STARTED 5/3/9I COMPLETED 5/3/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION 8.5 SURFACE ELEVATION GEOLOGIST CINDY FONG

z _
6 _ o _n GEOLOGICDESCRIPTION COMMENTS
z I_'_

".'. sandy GRAVEL (GP), gray brown 5/2),• " to dense, dry, 40% fine to medium sand, wood, STEELCASING,
C I

I CHEM 18 160 .'." rubber, strong odor, f111 ioc 3 LOCKZIVGCAP

9a .. - _ _ -
• " • " %/ "._ BENTONITE

30 .:.: PELLEt15 !
t2 . . .---_2-Znct7 IO, SCH

4-- 18 ". ". __ __ 40 PVCCASING _

ii• -- FIL TERPACK
16 ---- i #2-I5 SAND

6-- 5 "" " _- ' _ WATERLEVEL# -
4 .'." -- sandy GRAVEL (GP), dark gray (SY 3/2), loose, I_- •

'-- 5.0 feet on

34 "." dry, 30-40% medium sand, wood, rubber, fill !z:_:z 5/]3/9]
"." 7WATERLEVEL

72 "." I----__7.o feet on _
8-- 12 .•. sandy GRAVEL (GP), black (SY 2.5/1), loose, moist __-- 5/3/9_f -

• fine to medium sand, high est K, wood, fi118

l 6 3.5 SP SAND (SP), olive (5Y 4/3), loose, wet, tracefines, fine to medium sand, light gray mottling,7 I
moderate est K, green liquid, fill I_IO- I GEO-! 7 -- __ -- 2-inci7IO, -

I O.0]0 inch

TECH 6 4.9 I ---- SLOTTED,SCH40
5 @ II feet same as above, black (2.5Y N2/), high _ PVCCASING

est K, fill

_2- // 3 _ ---,-- --

5
9

12 I @ t3 feet-wood with sand, very dark gray (7.SYR

X N3/), loose, to medium dense, 45% sand, strong

]4-- 14 _ odor, green tinge to formation water, fill i T -- ENOCAP -[4
TOTAL DEPTH 14.5 feet __I...,____80TTOM OF

BORING 14.5
feet

:[6- -

Note: All samples were screened with a Geiger- _u,_#
Mueller meter; no radiation was detected. F

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON
HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I4.5 FEET WELL COMPLETION DEPTH 14.5



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE I OF 2
365 LENNONLANE, WALNUTCREEK, CALIFORNIA. 94598 / {415) 975-3400

BORING/WELL NUMBER M-O24E CLIENT PRC/US NAVY

DATE STARTED 5/5,/91 COMPLETED 5/5/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/273802!3

REF ELEVATION 8 I9 SURFACE ELEVATION GEOLOGIST CINDY FONG

z _ _ _ GEOLOGIC DESCRIPTION COMMENTS

&_l _

_ _ o_ z_ _-

•.".GP p _,, io--FcmzsrY8ox,

i t2 ".'. sandy GRAVEL (GP), dark gray brown (2.5Y 4/2), -_ -rl to l PROTECTIVE

L
• , _3 5-]L-J STEELCASING,

12 5 8 "°. ". glass.1°°sedamp,fillmoderate est K, wood and broken oc_ o_LOCKING CAP

2_![ lo ., _ °1 'it---4 _

8 ",'. o o
10 "•"• o o

9 _ WOOD with sand, f111 o GROUT

-- '0 9 --

7 _<_ =J°J: WATERLEVEL#

5-_ 5 _ _Jo _ 5.46 feet on _

7 _ _]" o] 7WATERLEVEL @
- _<h WOOD wlth gravelly SAND _]o_ 55 feet on

7 52 <_ sand: black (2 5Y 2/0), wet, low to moderate _o_ 5/6/916
_ est K, strong odor. green liquid, fill

7 % o o

o° il iCHEWl 4 _

I d _---_--2-1nc17 IO, SCN --
_0-- 2 _ SP -- SAND, very dark gray (2.5Y N3/], loose, wet, °_°o 40 PVCCASING

6 medium sand, nigh est K, green tinge ° °o

3 °1 °o

3 0 °O °o
-- o O ° C

12- 2 °o °_ -

I_ I oo Oc- 2 0 / CL CLAY (CL), very dark gray (2 5Y N3/), very soft, °o °o

14- _ / wet, trace sand, low est K, strong odor/ __ 0 0 0 C __

1 / ° ° ° e
// oo °c

/ ,//,| TECH ! / _
16- 5 //-_-_-'- SAND (SP), very dark gray (SY 3/I), loose, wet, _//

CHEM 5 medium sand, nigh est K, trace shell fragments _/ "_/--BENTONITE# PELLETSEA

18- I1 5 - ,_----FILTERPACK
3 #2-15 SAND

DRILLING METHOD/RIG TYPE AUGER/CWE 750 DRILLING CONTRACTOR/DRILLER WATER OEV./W. PETERSON

HOLE OIAMETER 8. 0 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING 40 FEET WELL COMPLETION DEPTH 32.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE2 OF
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, g45gB / (4151 975-3400

BORING/WELL NUMBER #I-024E CLIENT PRC/US NAVY

DATE STARTED 5/5/91 COMPLETED 5/6/9I PROJECT/JMM PROJECT NO. NAS ALANIEDA/2738.0213

REF. ELEVATION 8. I9 SURFACE ELEVATION GEOLOGIST CINDY FONG

z _ _ _ GEOLOGICDESCRIPTION COMMENTS

_ "_'_Ni g _

GEO- 5 SP @ 20 feet-same as above, fine to medium sand
-- 2-inch It?, SCH

TECH 3 " 40 PVCCASING
5

22- - I -- -

i -4 _
i

4 i :
24- - -I -

i 4 @25 feet-same as above, fine to very fine sand ._ FILTER PACK

#2-15 SAND
4 I _

26- 5 - _ I

::_-_-- 2-inch ZO,

O.010men _
8 0 -- SLOTTED,ECH40

X - -28-- 9 -- SAND (SP}, dark gray (SY 4/11, loose, wet, fine _ PVCCASING

18 to very fine sand, lligh est K

3°-M 5 -
M 8

10

32- - -- -

2 --_, ----ENO CAP- 2 S _ CL sandy CLAY {CL), dark gray {5Y 4/I), soft,

3 _ /, moist to wet, fine to medium sand, 40% snell
34- _ fragments up to 3cm in diameter

2
I/ /

/
2 / /

36- 2 / // / -- @ 36 feet-same as above, trace of silt trace of2 / /

2 // / shell fragments
/ -- BENTONITE

PUSH / /to / PELLETSEAL

38-- 40' // /
/ / -- TOTAL DEPTH 40 feet
/ //

_ / Note: All samples were screened with a Geiger- BOTTOMOF _

_ / Mueller meter; no radiation was detected. BORING@40 F/ feet/

LOG OF SOIL BORINGM-O24E (continued)



,JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE10Fi
365 LENNONLANE. WALNUTCREEK. CALIFORNIA. 94598 / (415) 975-3400

BORING/WELL NUMBER M-O25A CLIENT PRC/US NAVY

DATE STARTED 5/24/91 COMPLETED 5/24/gl PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738.0213
REF. ELEVATION 5. 78 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

co

_ _, _ _ GEOCOGIC DESC_IPT I0N COMMENTS

SP _;4_; _ L CHRISTYBOX'
PROTECTIVE

-I CHEM 32 0 gravelly SAND (SP), very dark brown (2.5Y 3/2), _ STEELCASING,
loose, dry, 5% fines, 80% fine to medium sand, _-_TLOCKING CAP

31 _ 20% t" to 1/2" gravel, high est K, 2 inch cobble "_S--47GROUT _

2-- 20 blocked shoe _ ,_ L2-inch IO SCH
CHEM 5 0 _ _ ---7 40 PVCCA'SIN6

BENTONITE4

4- 6 I - _-- _ PELLETSEAL-- _ " z WATERLEVEL# --
3.83 feet on

I 5/I2/9I

!--

"- FILTERPACK

#2-15 SAND

- I -- ----2-inch IO, --
_0 GEO- 14 gravelly SAND (SP), black (2.SYR 2.5/01, medium _I

dense, wet, 10 to 15% fines, medium to coarse _ 0.010 inci7
TECF 12 sand, 10% _/2" rounded gravel, high est K ___ SLOTTED,SCH40

-- PVCCASING11

=--I12.... --,
--I

! --

14- - _ -EI_ CAP
i @ _5 feet-same as above (cuttings]

BOTTOMOF--k
"-rOTAL DEPTH 15 feet BOILING15 feet

-

1

18_ -

Note: All samples were screened with a Geiger-

Mueller meter; h0 radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER OEV./H. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5 FEET WELL COMPLETION DEPTH I4.5



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE I OF

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER 14-025C CLIENT PRC/US NAVY
DATE STARTED 5/2.2/91 COMPLETED 5/23/91 PROJECT/JMM PROJECT NO. hAS ALAMEOA/2738.0213

REF. ELEVATION 5.25 SURFACE ELEVATION GEOLOGIST RICH HALKET

Z u_ (.9
o _ GEOLOGIC DESCRIPTION COMMENTS

_ ,,, _ - __, _ <
Q_ -J

i 25 SP gravelly SAND (SPI, very dark grayish brown, __] PROTECTIVE

(2.5Y 3/2), dense, dry, trace fines, 80% fine
36 to medium sand, 10% gravels I/2 inch diameter to _¢ STEELCASING,
32 2 inches, moderate est K, fill LOCKINGCAP

2_/- 11 -
10 c

11 gravelly SAND (SP), very dark reddish brown, oc
(IOYR 2/2), medium dense, moist, I0 to 15% c _ WATERLEVEL.#

4-- _ I_ _ fines, fine to medium sand, black asphaltic oc 3.42 feet on _
4 meterial 2 inches in diameter, 65% sand, 20% oc 5/12/91q
7 gravel 1/4 to I/2 inch in diameter, moderate c

5 best K °€
°€ ! WATERLEVEL@

5 -_ 5 feet-same as above, wet ° C 5.5 feet on _
4 -// SC -'-clayey SAND (SC), loose, wet, 20 to 25% fines, o 5/22/91

6 _/ fine to medium sand, 10 to 15% gravel, moderate oc

X to low est K c
10 o

10 SP ----SAND (SP}, black (2.5YR, 2.5/0), medium dense, o € _11II_
-- wet, I0 to 15% fines, medium to coarse sand, 10 o c

8-- 16 to 20% gravel to I inch diameter, high °st K c
X o

20 o9
21 o°

o°
-- o ,_ -- 2-inch ILl,SCH -_0-- B @ 10 feet-approximately 10% gravel I/4 to I/2 o

inch round to angular o 40 PVCCASING
8 o °
7 ° o

6 oo
_2- 5 Oo -

6 @12.5 feet-blockage in shoe, appears to be o°

- _ g -_spnalt °ao14-- 11 0 _ANO (SP}, very dark gray (5Y 3/_}, loose, wet, o°-- 5% fines, fine to medium sand, high est K, trace o

8 shell fragments _o

oa -- GROUT
15 a

16-X o :o7 a
0

i 4 o €5 0 'o°
c

6 o
:18- - o_ -

! c

l_ I0 'o- !o¢

7 0 I @ 19 feet-same as above °c _iq
I, , 'Q

DRILLING METHOD/RIG TYPE SS-15-II/ARCH DRILLING CONTRACTOR/DRILLER WATER DEV./K. CHIVRELLE
HOLE DIAMETER 7.25 INCHES BIT TYPE 7" TRICONE AIR ROTARY CASING HAMMER

TOTAL DEPTH OF BORING 87 FEET WELL COMPLETION DEPTH 80.5



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE 2 OF 5
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / [415) 975-3400

BORING/WELL NUMBER M-025C CLIENT PRC/US NAVY

DATE STARTED 5/22/9I COMPLETED 5/23/gl PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213
REF. ELEVATION 5.25 SURFACE ELEVA TZON GEOLOGIST RICH HALKET

• Z 03
,-,- _ GEOLOGIC DESCRIPTION COMMENTS

m _ co

6 SP SAND (SP), very dark gray (5Y 3/i), loose, wet, l_c °c
6 0 5% fines fine to medium sand, high est K, trace _c o, C

5 - shell fragments _ o
D C 0 c

3 SM --Silty SAND (SMJ, dark olive gray (5Y 3/2}, cD 0 c

4 0 -- loose, wet, 20 to 30% fines, very fine to medium c oc
sand, high est K _c c

8 o o
c "--_ -- 2-inch IO, SCH3 3 o
c oc 40 PVCCASING

3 0 0¢ c
2 o oc (

3 0
c (

o 0

3 oC CO

3 OC C
O(

3 oc
c o(

I o o

1 CL CLAY (EL), alternating layers 1 to 3 inches of o< o <
very dark gray (5Y 3/2) and olive (5Y 4/3} Oc c, 0

t , , C (I very soft wet low est K sample is bedded, o o
3 parts along bedding planes c; c

0 o
1 c c

D 0 C
1 oc

o(
0 C 0

4 0.4 SP SAND (SP), dark gray (5Y 4/1}, loose, wet, 5 to oc c
°_

4 I0% fines, very fine to fine sand, high est K oc o
oc d_ -- GROUT4
0 ¢ (

6 CL silty CLAY (CL}, dark gray (2.5Y N4/), medium cl °c
stiff, wet, 10 to 15%very fine sand, low to o o

(

3 0.4 moderate est K, trace shell fragments oc o c
4 oc o
3 @ 33 feet-same as above, 3-4" sand stringer, °c <

2 very fine to fine sand c °c
3C 0' ¢

)RILL 0 o
c c

to _ o
39' I C C

c ¢
D O
C (

o occ

o I o
cl (

o o
C (

O o
( (

o o
c (

o o

o!
¢ (

2 @ 39 feet-same as above, fossiliferous oyster °c °c
bed, moist o , o

3 o<i °<

LOG OF SOIL BORINGM-025C (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC. PAGE30F-
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (4_5) 975-3400

BORING/WELL NUMBER M-025C CLIENT PR_US NAVY
DATE STARTED 5/22/g] COMPLETED 5/23/gi PROJECT/JMMPROJECT NO. NAS ALAMEDA/2738.0213
REF. ELEVATION 5.25 SURFACE_E_ON GEOLOGIST RICH HALKET

o _ GEOLOGICDESCRIPTION COM_NTS

2 _ _ silty CLAY (CL), dark gray (2.5Y N4/}, medium _c °c

42-- 2 _ moderate est K, trace snell fragments oc ocO
2 / o o°

2 /_ / oc o
)RILL y / t --/ o _ 2-Jnch_, SCH

to _ / °o oo 40P_ _SI_48' / / - °44- /
/ 0 0 --0 C

/ o o
/ 0 0 0

/ o Do/ o o

/ °o c
o

46- / - o _ -

_/ o oo c
/ o o

_/ o c/ o o0 C

/ o c

4_- _ 23 _ /// -- @48 feet-same as above, 5-10% oyster shells o°°°° 'oc°c -3 / a I°€
/ o _o4 / oa c

-- 0 ¢ --50 2 / @ 50 feet-sameas above o

I ¢/ o°3 // c/ o _--GROUT
-- C 3¢

15 / _ SC 'o
D C 0 C

52- ]RILL // / _ clayey SANO(SC], dark gray (2.5YR N4/}, medium ¢ c
to / _ stiff, damp, 20-25% fines, very f_ne to fine _c °c

57' / sand, low to moderate est K, trace oyster shells 3C
o

¢¢ - ; -
/ _ o

¢

/ < @55 feet-same as above, interbedded clayey sand o o
/ / and clay (cuttings) D¢ o
// c

56- _ / _ o o _:/ O 0

SP SAND(SP), dark olive gray (5Y 3/2), loose, wet, c
5-I0% fines, fine to very fine sand moderate DIe o(

i est K ' o o
(cuttings) c

' I ° o_ ¢ _

1 _ oc

I °c °l

I @59 feet-same as above, heaving sand °c 04
o o

0 ( 0 O

LOG OF SOIL BORINGM-025C [continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 4 OF 5

365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / [415) 975-3400

BORING/WELL NUMBER M-025C CLIENT PRC/US NAVY
DATE STARTED 5/22/91 COMPLETED 5/23/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION 5.25 SURFACE ELEVATION GEOLOGIST RICH HALKET

z _ _ _ GEOLOGICDESCRIPTION COMMENTS

_J o

SP o o o c
0 0

O C

" SAND (SP) , dark olive gray (5Y 3/21 , loose, wet, o° _--GROUTc
5-10% fines, fine to very fine sand, m0aerate ° o r° c
est K (cuttings] o _ _

-- BENTONITE

l PELLETSEAL _
- @65 feet-same as above (cuttings)

• J -- FILTER PACK, --
#2/15 SAND

• ---- 2-inch IO, SCH -
40 PVCCASING

@ 70 feet-same as above (cuttings)

-

-

2-inch IO,
__ O.010 inch

SLOTTED,SCH40 _
PVCCASING

@ 77 feet-same as above (cuttings]

_-- EAI_CAP

LOG OF SOIL BORINGM-025C (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE5 OF=

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415J 975-3400

BORING/WELL NUMBER M-025C CLIENT PRC/US NAVY
DATE STARTED 5/22/9I COMPLETED 5/23/91 PROJECT/dMM PROJECT NO. AlAS ALAMEOA/2738.0213
REF. ELEVATION 5.25 SURFACEELEVATION GEOLOGIST RICH t-tALKET

°_ _ GEOLOGTCDESCRIPTION COMMENTS
z

n --J

CHEM12 SP SAND(SP), dark olive gray (5Y 3/21, loose, wet,
12 5-_0% fines, fine to very fine sand, moderate

tO / _ CL V st K (cuttings)12 / / -CLAY (CL}, black (5Y 2.5/1), hard, damp, fines,
82- 5 / _ - low est K y/.//////_ --

6 // // _

/

GEO- 10 /
/ i -- BENTONITE

TECH87'_ // / _ PELLETSEAL

84- )RILL / / -
to / //

/ @ 85 feet-same as above (cuttings)/

86- / _/ / --
/ /
/ /
" TOTALDEPTH87 feet _ BOTTOMOF

BORING87 feet _
88- -

0- -

_ i

4q -

g6--

98--

Note: All samples were screened with a Geiger- ,_
Mueller meter; no radiation was detected.

LOG OF SOIL BORINGM-025C (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGEIOF2
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / {415) 975-3400

BORING/WELL NUMBER M-O25E CLIENT PRC/US NAVY
DATE STARTED 5/24/9] COMPLETED 5/24/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION 5.54 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

6 z _ _o cn GEOLOGICOESCRIPTTON COMMENTS

U3 ._ (_l -r ._ -:[ 0

flc zsrY
BOX,

f 25 SP gravelly SAND (SP), very dark grayish brown, o_ PROTECTIVE

(2.5Y, 3/2), dense, dry, trace fines, 80% fine
36 to medium sana, 10% gravels 1/2 inch diameter to STEELCASING,
32 2 inches, moderate est K, fill LOCKINGCAP

I -10
gravelly SAND (SP), very dark reddish brown,

1_ (IOYR, 2/2), medium dense, molst, 10 to 15%

I 11 fines, fine to medium sand, black asphaltic

4 - material 2 inches in diameter, 65% sand, 20% --GROUT --

7 gravel I/4 to I/2 inch in diameter, moderate
est K WATERLEVEL@

5 % 5 wet 5.0 feet on
feet-same as above,

5 _ 5-24-91
4 I SC - clayey SAND (SC), loose, wet, 20 to 25% fines, 7 WATERLEVEL#

i fine to medium sand, 10 to 15% gravel, moderate 5.92 feet on

_. to low est K 5/12/91
6

tO "// SP SAND (SP), black (2.SYR, 2.5/0), medium dense,
% 10 _ wet, _0 to 15% fines, medium to coarse sand, 10

16 to 20% gravel to I inch diameter, high est K
2O

-- 2-incl7 ID, SCH
21 40 PVCCASING

6 -- @ 10 feet-approximately t0% gravel t/4 to 1/2
inchroundto angular

8

7 i

6

5

6 @ 12.5 feet-blockage in shoe, appears to be

B -\asphalt --BENTONITE
11 0 -SAND (SP}, very dark gray (5Y, 3/I), loose, wet, PELLETSEAL

-- 5% fines, fine to medium sand, high est K, trace
8

shell fragments

f 15

8 0
-- -- FILTER PACK -

7 #2-]5 SAND
4

5 0

6
-- -- 2-incl7 IO, -

O.010 inch

10 SCH40SLOTTED,
7 0 @ 19 feet-same as above PVCCASING

I 6

DRILLING METHOD/RIG TYPE AUGER/CHE 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING _31 FEET WELL COMPLETION DEPTH 27.5



JAMES M. MONTGOMERY
CONSULTING

_-,,_-T,,r-r_Lm_ZmLLmb,INC. PAGE 2 OF _
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / [415) 975-3400

BORING/WELL NUMBER M-O25E CLIENT PRC/US NAVY

DATE STARTED 5/24/91 COMPLETED 5/24/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213
REF. ELEVATION 5.54 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

z _ coo _n GEOLOGICDESCRIPTION COMMENTS
=_ _ z _ ___ _

, -

I GEO- 6 SP SAND (SP), very dark gray (5Y, 3/11, loose, wet, z i
TECH 6 0 5% fines, fine to medium sand, high est K, trace __-- I

- 5 shell fragments _-_--FILTER PACK,_I #2-]5 SAND
CHEM 3 SM --'-sllty SAND (SM), dark olive gray (5Y, 3/2), _- i

22-- 4 0 -- loose, wet, 20 to 30% fines, very fine to medium J_
sand, high est K --

-_ 3 _
3 0 , --

24- 2 - I--_---- 2-inchIO, -
O.0]0 1neff

i %LOTTEO,SCH40

-_ --3 , _ PVCCASING

25- 3
3

- I CL CLAY (CL), alternating layers I to 3 inches of

__/ very dark gray (SY, 3/2) and olive (5Y, 4/3), ENDCAP _

1 _ very soft, wet, low est K, sample is bedded
_-- _ 3 parts along bedding planes, ' _ -

I GEO- 1 _ _S_ss'_

TECH I _ _-- SLOUGH

30-- _ _ -- _ 30 feet-several I/4 inch lenses of medium sand _ -
I'

I -_ 30.5 feet- several t/4 inch lenses of shell _SS _#S

- _fragments
"_------ BO T ]'OM OF

BORING31 feet
-TOTAL DEPTH3_ feet

32- -

4 I _

Note: All samples were screened with a Gezger-
Mueller meter; no radlation was detected. F

LOG OF SOIL BORINGM-025E (continued)



JAMES M.MONTGOMERY
CONSULTING ,-,,_T,,_r-mr-,LINblINLLI_Ib,INC. PAGE i OF I
36__E..o.LA.E,.A_.UTcREEK,c_oR._ 9.,_98z _ 97_-3_oo

_RING/WELL NUMBER M-O26A CLIENT PRC/US NAVY

DATE STARTED 5/2/91 COMPLETED 5/2/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION 5.31 SURFACE ELEVA T_TON GEOLOGIST CINOY FONG
€.m (-9

6 z _ o _ GEOLOGIC DESCRIPTION COMMENTS

:::: sw '°lIJ CHRISTYBOX,

X )RILL :::::::: grave]ly SAND (SW), dark gray brown (2.5Y 4/2), tol PROTECTIVE
to :::::::1 loose, damp, medium sand, 20% gravel, up to 5cm L_-o-Lc _-] STEELCASING,
3' : :.:.:.I in dlameter, moderate est K, concrete, fi11 _ _._LOCKING CAP

2- o :!:!:!:! _ _ l_sRour _:.:. :.1. z_ BENTONITE
.'." .'." "-----_ PELLETSEAL

.....
-I CHEM' 7 i.:':-: : " _t2-incl7 IO, SCH

I .:.:.:.: 40 PVCCASING

A-- 8 i::::[: -- IWATERLEVEL@3 -
9 0 .:.>>

.... I--- feet on 5/2/91
sandy GRAVEL (GW), olive brown (2.5Y, 5/3), loose i--__ Z11

g 0 0

GW
-_ ." to medium dense, wet, 40% flne to coarse sand WATERLEVEL@

12pq • " _ 3.83 feet on
14 • °" _ 5/13/9]

5- 3 ''' i-- -
• •

6 ''' ---

- 9 SP SAND (SP), gray to very dark gray (2.5Y N3/) with _ .---FILTER PACK
and olive green tinge, loose, wet, fine to medlum _ #2-]6 SALVO

_II __ 5 0 _ sand, high est K, shell fragments _ _7 ----
--" -- -- 2-inc17 IO,

12 ---- O.010 men
5 ___1 SLOTTED,SCH40
7 ----i PVCCASING

O- t2 - @ 10 feet-same as above, o11ve gray (5Y 5/21, I, -
trace gravel

GEO- 2 ! _
TECH 3 ' ----,

7

t2- 9 o - ' _ -I

i 9 ---- IB SAND (SP}, light olive gray (SY 6/2}, loose, wet, : --_ |
trace silt, very fine to fine sand, high est K I--_-----EAI9 CAP

_1 L__BOTTOMOF -_,4-- -- TOTAL DEPTH 14 feet
BORING14 feet

16--

18-

Note: All samples were screened wltn a Geiger-

'_Im_' Mueller meter; no radiation was detected.
I

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./W. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 14 FEET WELL COMPLETION DEPTH 14



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE I OF 2
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (4151 975-3400

BORING/WELL NUMBER M-25E CLIENT PRC/US NAVY

DATE STARTED 5/2/91 COMPLETED 5/2/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF. ELEVATION "6.29 SURFACE ELEVATION GEOLOGIST CINDY FONG

z _ _ _ GEOLOGIC DESCRIPTION COMMENTS

_o ! ,n _ CHRISTYBOX,

)RILL SC H I I

to clayey SAND (SC], dark gray (IOYR A/l), stiff, o_J PROTECTIVE

3' .[']"'"-.-.."SW -_ dry, low est K, rootlets ' c LOCKINGSTEELCASING,cAP
.:.:.i-: _-gravelly SAND (SW), brown HOYR, 5/3), loose

2-- i:Z:::[: -- wet, medium sand, t5-20% gravel, fill --GROUT --'.'.'.L

0 '1":'1": oc

- ] ""'"" oc --2-inctl IO, SCH
5 '.'.'.'.'1":':': oc 40 PVCCASING

4- X 5 1:1111:1 - oc WATERLEVEL@4 -
4 0 :::::::: oC feet on 5/24/91''''

X 4 :::::::: c
.....

4 . :i:i:il SAND (SW}, gray (SY 5/1) with olive green tznge, _ _ WATERLEVEL@
6-- 8 ::::::::1 -- loose, wet, very fine to medium sand, trace _ 5.58 feet on -

7 ''..'J.... gravel, black mottling, high est K _ 5/13/91

12 :!:i:!:!- '.. ".. -- BENTONITE

14 :.:.:.:., _ PELLETSEAL

24 :i:i:i:i 8"7.5 feet-same as above, black (2.5Y N2/O} , _/.
, .....

8-- 26 0 :::i:::i, -- asphalt, metal pieces, wire. fill _
22 "i:i:i::
12 SP SAND (SP}, very dark gray (2.5Y N3/O}, loose, --FILTER PACK,

wet, medium sand, trace snell fragments, high #2-15SAND

_0-- 16 0 _ est K, fill
20 I

4 I
6

13 SAND (SP), gray (5Y 5/1} with green tinge, loose,
-- wet, very fine to fine sand, high est K, fill9

7 [
t2 SAND (SP), gray to dark gray (5Y 5/t} with a

green tinge, medium sand, trace shell fragments,
2 _ high est K, fill
3

5

3

3

4 0 -- -- 2-incl7IO, -

O.010 inct_
GEO- 3 SLOTTED,SCH 40
TECH 4 PVC CASING

4

8 -- @ 18 feet-same as above, bearing sands

5

3

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON
.OLEDIAMETER NC.E TYPE.OLLO TE.AUGER
TOTALOEPTHOFBORING WFLL OEP H



JAMES M.MONTGOMERY
CONSULTING

r,,_s,,_rn_rmUZmEEHb, INC. PAGE 2 OF 2
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-26E CLIENT PRC/US NAVY

DATE STARTED 5/2/91 COMPLETED 5/2/91 PROJECT/JMM PROJECT NO. A!AS ALAMEDA/2738.0213
REF. ELEVATION 5. 29 SURFACE ELEVATION GEOLOGIST CINOY FONG

Z ¢t_ t_o
o _ GEOLOGIC DESCRIPTION COMMENTS

_o rr
rm _ _ DO

1 CL "- rO.010 inch

- 1 CLAY (CL}, very dark gray (2.5Y N3/0}, very soft, [ -- SLOTTED,SO-t40

I wet, gray mottling, trace sand PVCCASING

S _i S , _ FILTER PACK,22- 2 - _2-16SANO --
PUSH _ S % S ! i END CAP

to f._'> ¢ ,>i

S
__5.5'

24- o -- ;_<S >m SLOUGH --

@25 feet-same as above
-"'TOTALDEPTH25.5 feet

BOTTOMOF

26- - BORING25.5 _
feet

0- -

4q -

Note: All samples were screened with a Geiger-
Mue]ler meter; no radiation was detected.

LOG OF SOIL BORINGM-26E (continued)



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE I OF

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / [4i5) 975-3400

BORING/WELL NUMBER H-O27A CLIENT PRC/US NAVY

DATE STARTED 5/13/91 COMPLETED 5/._3/9I PROOECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 7.52 SURFACE ELEVATION GEOLOGIST CINDY FONG

z _ _ _n GEOLOGICDESCRIPTION COMMENTS

,--4

_ r'r-

°o_ _ ,n I CHRISTYBOX,6 ":':':' SW gravelly SAND (SW), dark red brown (5YR 3/2), dry I [Iolo_t___ol_L_j PROTECTIVE:':':': medium sand, 15-20% grave], trace fines, trace STEELCASING,
8 0 ::.:. glass moderate est K. o "_----/LOCKING CAP
20 :.:. :.: L GROUT _

• " _ BENTONITE
VOID, concrete and steel pler, f111 PELLETSEAL

• -Z2-inch ID, SCH
-- 40 PVC CASING

I

i _ WATERLEVEL f!

SAND {SP) , very dark gray [SYR 3/_) , loose, wet, _ I 5.08 feet on1 SP
_ fine to medium sand, high est K, fil1 , 5/I5/9I _
\
-@ 6 feet-same as above, dark gray (2.5Y N4/O) --_ ,

9 !_ ---- FILTERPACK,
7 , _ #2-16SAND

7 0 -- SAND (SPl, dark gray (2.5Y N4/O), loose, wet,

14 _ fine tO medium sand, trace shell fragments, high ----2-inch ID,
est K :_ 0.0]0 inch

7 ___ SLOTTEO,SCH40

I _ 0 _ PVCCASING

3

6 @ 11.5 feet-same as above

3

6 i _

B
_ii-- ENGCAP

5 LI
- TOTAL DEPTH 14 feet L'_IBOTTOM _ -

BORING14 feet

Note: All samples were screened with a Geiger-
Mueller meter; no radiatlon was detected. F

DRILLING METHOD/RIG TYPE AUGER/CHE 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I4 FEET WELL COMPLETION DEPTH I4



JAMES M MONTGOMERY
CONSULTING .-.,_.T.,_-_-r._.LP4blINLLHb,INC. PAGE I OF 4
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400

RING/WELL NUMBER M-O27B CLIENT PRC/US NAVY

OATE STARTED 4/29/91 COMPLETED 5/03/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF ELEVATION "7.58 SURFACE ELEVATION GEOLOGIST DAN KRAHER

• _ _ o _ GEOLOGICDESCRIPTION COMMENTS

0 "0

RIL _ CHRISTYBOX,

_- _°I_Ror_crzv_
_o, NO recovery to 5 feet c l tq STEELCASING,

i --
loose, slightly moist, grades to gray (2.5Y

_. _ N5/), loose, moist, less than I0% fines, nigh °o _ WATERLEVEZ# 5 --

_- 9 1i[?]i1 medium dense, wet, &O to &5%fines, fine to

9 [[1[i:{ medium sand, moderate to high est K

!i!i! o Do
_o- iiiiiii - GRouT

o o °

o o °

I _ o :!:!:i: o o

12- B 0 i:i:i:! o o -
10 0 iiliI]I o oc

o o C
18 0:L:: o Do

o 0 c

iiiiiii SAND (SW), very dark gray (5Y 3/I}, loose to o oc
_4-

medium dense, wet, grades downward to very fine o o

sand, piece of glass in sample, one large bolt, o --2-.zncl_ IO, SCH

. i°loooliiooi:i ZZ'' CL CLAY (CL), very dark gray (5Y 3/11, soft, wet, I 0 O(

homogenous-no bedding, low est K ! o o(
_8- 6 55 o

i I_I I_((0 O(_0 I 0 SP SAND (SP), loose, wet, medium grains, fines o o(

downward to fine sand, high est K I Io4 Ioc

DRILLING METHOD/RIG TYPE _S-15-II/ARCH DRILLING CONTRACTOR/DRILLER WATER DEV./K. CHIVRELLE
HOLE DIAMETER 7.25 INCHES BIT TYPE 7" TRICONE AIR ROTARY CASING HAMMER

TOTAL DEPTH OF BORING 72 FEET WELL COMPLETION DEPTH 55.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 2 OF 4
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415/ 975-3400

BORING/WELL NUMBER H-O27B CLIENT PRC/US NAVY

DATE STARTED 4/29/91 COMPLETED 5/03/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 7.58 SURFACE ELEVATION GEOLOGIST DAN KRAMER

z _ _
_ _ _ o_j <_n GEOLOGIC DESCRIPTION COMMENTS

o

4 0 SP SAND (SP) light olive brown (2.5Y 5/4) loose °o c

i 13 wet, medium grains, trace fines, high est K o o

o o -_
o o

5 0 0 0 C
6 o o

-- -- c
1 0 o o o

3 0 _I!_ SM silty SAND (SM], very dark gray (SY 3/11, medium o° ioc_tiff, wet, trace fines, very fine t0 fine sand, o: c
2 0 S_ ow est K, shell fragments c

0 D
¢ C

9 S_M-7-_ _ 23 feet-appr0ximately 1 inch clayey SAND (SC), 'o _ --

ML \very clark gray (SY 3/t] [°cc Dec

"-clayey SILT (ML), very dark gray (SY 3/t), soft, _ _GROUT
low est K, trace shell fragments c o

o

-- o c ° C --
c

3 o
c

0 0
( (

o o

-- o o
c Q

o o
o

o o
o

o o
o

o-- o --
o o

o o
0

o o
o o

0 o
o c

-- 0 0 --
o c

o o
o c

o 'o
o c

o o I° C
o o

3 _ CL - silty CLAY (CL), very dark gray to black (2.5Y o a .Ioc -

3 /_/ 3/ to 2/), stiff, wet, I0% fine sand o_
o° • --2-inct7 IO, SCH

68 _ loCOa C_C 40 PVC CASING
5 ML - clayey SILT (ML), very dark gray (2.5Y 3/), soft, c ¢

wet 15% very fine to fine sand 20% shell _o o, t C C

5 material _ o
¢ C

8 /CL -__ _ o

21 / silty CLAY (CL) , very dark gray to black (2.5Y 3c oc
/ ___ 3/ to 2/), soft, wet, trace fine sand, trace c c _

3 Loyster shells _c :c
4 silty CLAY (CL), very dark gray to black (2.5Y Dc o
6 / 3/ to 2/I medium stiff approximately 20% silt ¢

/ ' ' ' _ o _ff7 / low est K co o

LOG OF SOIL BORINGM-O27B (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 3 OF 4
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (4t5} 975-3400

_ORING/WELL NUMBER M-O27B CLIENT PRC/US NA VY

DATESTARTED4/29/9I COMPLETED5/03/gi PROJECT/JMMPROJECTNO. NASALAMEDA/2738.0213
REF. ELEVATION 7.58 SURFACE ELEVATION GEOLOGIST DAN KRAMER

o _ GEOLOGICDESCRIPTION COMMENTS
LLJ r'h _ __1

OD I:l. _ ED
OJ _ --a __ :32

R Qa 1:I:

0 ///// CL silty CLAY (CL), iterbedded oyster hash layers _c
several inches thick and sand lenses approxi- _c

mately 1 inch or less, soft to very soft, wet, °¢increase to _5% fine sand at base to medium sand oc
, - at 41.5 to 42 feet --GROUT --oC

0 SP X-SAND (SP}, (5Y 3/1}, loose, wet, medium sand, o_trace fines, some shell fragments, high est K (
o

(

°(

0 -- SAND (SP), medium dense, wet, trace fines, o°°medium sand, high est K
o °

o° --2-inch IO, SCH
//// CL CLAY (CL}, layer, aooroximately 3 to 4 inches o 40 PVCCASING

o

SP __ontaining oyster shell fragments DO _
0 _AND (SP), dark olive gray (5Y 3/2), medium oa

dense, wet, trace fines, high est K ° o
c

'o

ii:

-- BENTONITE

0 -- SAND (SP}, light olive brown {2.5Y 5/4), loose PELLETSEAL _
to medium dense, wet, medium sand, high est K

0

III I SM- siltYestK SAND (SM), gray mottling, moist, moderate --FILTERPACK,,2/i6SAND -
III

0 SP SAND (SP), very dark gray (5Y 3/2], loose to
medium dense, trace fines, medium sand, trace

oyster shell fraqments _ _

-ilty SAND (SM), light olive brown (2.5Y 5/4),

medium dense, wet, 15% fines, fine to medium 3 --2-inch IO,

__isand, angular to subrounded, moderate to high

0.010 inch

st K _ SLOTTED,SCH40ilty SAND (SM), light olive brown (2.5Y 5/4), _ PVCCASING
orange mottling and gray mottling, medium dense,
wet, medium sand, moderate to high est K

LOG OF SOIL BORINGM-O27B (continued)



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE40F
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-O27B CLIENT PRC/US NAVY

DATE STARTED 4/29/9I COMPLETED 5/03/9;I PROJECT/JMM PROJECTNO. NAS ALAMED.4/2738. 0213
REF. ELEVATION 7.58 SURFACEELEVATION GEOLOGIST DAN KRAPIER

z _ GEOLOGICDESCRIPTION COMMENTS

_ _- _ co '
co _ 0 T -_ 0J CD

M 4 SM silty SANO(SM), ligl]t olive brown (2.5Y 5/4), i /--'1
V_ 6 orange and gray mottling, mediumdense, wet, 1-14--_ mediumsand, moderate to high est K, silt FILTERPACK

increases toward base of split spoon from 1_f1"2/15SAN0

60 to 61 feet

62- s--p-_SAND (SP), very dark gray (5Y 3/2), loose, wet,

tO% fines, fine to mediumsand, high est K 1_-_---_2-._nch ID,
-_ o o /--I / ooIoi_ch

64- 7 /--l ! SLOTTED,SCH40

7 l_ll PVCCASING

20

" 0 from 65 to 72 feet-same as above, heaving sands

4 _

66- 6 EA_CAP
51

_4
68-

- ___/'//_ BENTONITE

_ PELLETSEAL

70-

72- TOTALDEPTH72 feet _-_-_-_-_----80FTOMOF
BORING72.0
feet

74-

76-

78-

Note:All sampleswerescreenedwitha Geiger-
I Muellermeter;no radiationwas detected• l

LOG OF SOIL BORINGM-O27B (continued)



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE _ OF 5

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / {415} 975-3400

_II_ING/WELL NUMBER M-027C CLIENT PRC/US NAVY

OATE STARTED 5/5/91 COMPLETED 5/7/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF ELEVATION 7. i7 SURFACE ELEVATION GEOLOGIST DAN KRAMER

_ _ GEOLOGIC DESCRIPTION COMMENTS

E __ z _. _ .
r_ _ Z _ m _-_

:oto

5' No recovery to 5 feet _ L__IPROTECTZVE.STEELCASING,

_o o c
LOCKINGCAP

-- -- 0 o C --0
o c

O o ° C
O 'o

° 0 c
o I° c

4_ - o o -
ic c _ WATERLEVEL@
¢ C

o 4.52 feeton

_I 0 SP SAND (SP), dark yellowish brown (IOYR 3/6} _€

, c 6/4/91
loose slightly moist grades to gray (2.5Y 3c o

18 N5/} , loose, moist, less than I0% fines, high _ o

5 est K _€ oc

2 0 _c °c

g ........""--"SW SAND (SWl, very dark gray (5Y 3/1], loose to °c °qd
o o

m_r}-- .... - medium dense, wet, 10 to 15% fines, fine to9 :.:.>> medium sand moderate to high est K o o °
13 :1111::: ' o

.... O O

- ' :'['Z'l o£ o.'.:.:.] o
,>>>, Do o.... o

10- :::::::: - o_ _--GROUT -o

F:<.>: o oo c
.'.'-'. o o

.'.'". 0 0-'-'"- 0

12 _ 5 o .:.:.:. Do
8 0 ".'.'." o': c

10 0 :i:1111: o': _c
18 0 ::1:::: o': c

-- I .', ", ". O C C.','.'. D

14- :::..... - SAN0 (SW), very dark gray (SY 3/1) , loose t0 :oc pc -
11111:1 medium dense, wet, grades downward to very fine c c
•1.1,1. sand, piece of glass in sample, one large bolt, c ,_o_1 2-inchID, SCH
1:1:::: fill € < 40 PVCCASING
','.'." D 0

".'.'." C O (16- :::::.: - _c -
::::: : o€ o_

¢ o

CL CLAY (CL), very dark gray (5Y 3/_), soft, wet, oC o

o
homogenous-no bedding, low est K o o

!8__ _ °_ o
6 55 _/// ° o

Y/I o

7 12.5 °o o
SAND (SP} loose wet medium grains fines o ' o

' ' ' ' 0 0

10 0 SP downward to fine sand, high est K o ° o
c

__ j 13 0 : Q

DRILLING METHOD/RIG TYPE SS-IS-II/ARCH DRILLING CONTRACTOR/DRTLLER WATER OEV./K. CHZVRELLE

HOLE DIAMETER 7.25 INCHES BIT TYPE 7" TRICONE AIR ROTARY CASING HAMMER

TOTAL DEPTH OF BORING 94 FEET WELL COMPLETION DEPTH 90.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 2 OF 5
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415} 975-3400

BORING/WELL NUMBER M-027C CLIENT PRC/US NAVY

DATE STARTED 5/5/9I COMPLETED 5/7/91 PROJECT/JMM PROJECT NO. NAS ALA#'IEOA/2738. 0213

REF. ELEVATION 7. 17 SURFACE ELEVATION GEOLOGIST DAN KRANER

_,3 t r_ £13

-'J .,:r.
E _ _ _u_!_ _ o cn_j GEOLOGICDESCRIPTION COMMENTS

4 0 SP SAND (SPJ, light olive brown (2.5Y 5/41, loose, Do =c
13 wet, medium grains, trace fines, high est K Do [Oc

0 3

5 0 C 3 C
C C

0 c c
c

3 0 [[ SM silty SAND (SM), very dark gray (5Y 3/1), medium c °c
stiff, wet, trace fines, very fine to fine sand, c

2 0 S_ Llow est K, shell fragments _c o(
4 S_ q_ 23 feet-approximately I inch clayey SAND {SCI c o

very dark gray (5Y 3/tl od

6 - -clayey SILT (ML), very dark gray (5Y 3/11, soft oc q_o--GROU T
IO trace shell fragments, low est K oc o

o

2 _--_ 25 to 26.5 feet-same as above, 20 to 30% o o 0

2 medium to coarse shell layer, low to moderate o o °

2 _-_cst imated K o o °3 layey SILT (ML) dark olive gray, very soft o ot , 0
0 C50 moist, trace very fine to fine sand, trace shell o

2 - fragments o d Do -

2 e
o o

2 ° _ co

3 @2g to 30 feet-same as above clayey silt with od o

2 -- shell hash o° ca -
o c

2 @ 30 to 30.5 feet-same as above, clayey sllt o o
with shell hash layer, medium to coarse shell o ° oc

3 fragments, 5 to _0% fine sand with shell layers o ° oc
3 o c

-- 0 '0 --
2 o c

o 'o

2 o e toC
3 o° !oc
4 o° 3c

-- C C --

)RILL o

to. _ CL silty CLAY (CLI, very dark gray to black (2.5Y o°o 3Cc

60 3/ to 2/I, stiff, wet, 10% fine sand o ,_---2-inc17 ZO, SCH
o c 40 PVCCASING

'0 3 C

l ML -- clayey SILT (ML), very dark gray (2.5Y 3/1, soft, c
wet, 15% very fine to fine sand 20X oyster toC o
shells ' IoC oc

_CC -_ °ilty CLAY (CL), very dark gray to black (2.5Y 3c °c

3/ to 2/), soft, wet, trace fine sand, trace _c 3c0

yster shells c co
C

- 3/ to 2/), medium stiff, approximately 20% sllt, _c

10w est K, very soft from rig behavior _c _c

LOG OF SOIL BORINGM-027C (continued)



JAMES M.MONTGOMERY
CONSULTING _"_""_-_-_'_LNUINLLMb,INC. PAGE 3 OF 5
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

_I_RING/WELL NUMBER M-027C CLIENT PR_US NAVY
DATE STARTED 5/6/9i COMPLETED 5/_91 PROJECT/JMM PROJECT NO. NAS ALAHEDA/2728.0213

REF. ELEVATION 7.17 SURFACE _E_TION GEOLOGIST DAN KRANER

z _ _ _ GEOLOGICDESCRIPTION COMMENTS

_ _%_

CL silty CLAY (CL), iterbedded oyster hash layers
several inches thick and sand lenses approx[-

_ mately I inch or less, soft to very soft, wet,
increase to 15% fine sand at base to medium sand
at 41.5 to 42 feet

-S
SP

_-£AND (SP), (5Y 3/I), loose, wet, medium sand,
trace fines, some shell fragments, high est K

-- SAND (SP), medium dense, wet, trace fines, medium
sand, subangular to subrou_ded/rounded

--GROUT

----///_CL CLAY (CL), very soft, clay layer approximately 3
SP -- to 4 inches containing oyster shell fragments

_-SAND (SP), dark olive gray (SY 3/2}, medium
dense, wet, trace fines, high est K

I

I

-- SAND (SP}, light olive brown (2.5Y 5/4l, loose
to medium dense, wet, medium sand, high est K

:fillSM- siltySANOestK (SM}, gray mottling, moist, moderate
SAND (SP), very dark gray (5Y 3/2], loose to : _ 2-inch fl_, SCH

' 40 PVCCASING
medium dense, trace fines, medium sand, trace _

__sOySter shell fragments o

ilty SAND (SMI, light olive brown (2.5Y 5/4}, _,
medium dense, wet, 15% fines, fine to medium

1sand, angular to subrounded, moderate to high o'

st K o'.ilty SAND (SM), light olive brown (2.5Y 5/4J, o
orange mottling and gray mottling, medium dense o
wet, medium sand, moderate to high est K I o

0

LOG OF SOIL BORtNGM-027C (continued



dAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 4 OF 5
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER ##-027C CLIENT PRC/US NAVY

DATE STARTED 5/5/gl COMPLETED 5/7/gl PROJECT/JMM PROJECT NO. AlAS ALAMEDA/2738. 0213

REF. ELEVATION "7. ]7 SURFACE ELEVATION GEOLOGIST DAN KRAMER

z _ _ co GEOLOGICDESCRIPTION COMMENTS_Z3
tJJ

CZ3 _ E CJ3 co
0

6 32.9 S_ SAND (SP], olive gray (SY 3/2), medium dense, o ° [°c3

50 SP wet, 10 to 15% fines, very fine to fine sand, ° o =c
21 18.6 high est K, silt increases slightly from 6t to c c

62 feet (25% fines) o
, C ¢

50 SN - I° c o
62- 11 15.3 silty SAND (SMJ, olive (5¥ 5/4], medium dense, = c --

wet fine t0 medium sand, high est K c c
50 ' c o __ GROU[
7 12.2 _c °c

o o

64- 39 I c c3 SP - SAND (SP}, dark olive gray (5Y 3/2), medium oc o -
dense, wet, 5 to 10% fines., fine to medium sand, o o

13 0 high est K, flowing sands o o °
)RILL o o o
to 09 o°

66- 87' - Q o -
o o 00
o o

0 c
0 o

o C
o o

58-- -- o ° ,,_5---2-inch ILl, SCH _- _
oo 'oc 40 PVCCASING

0 (3 I0 C

@ 69 feet-same as above {cuttings) 0(3 c3
(3 C

io 3
70- - (3 _ -

io o
c c

[° C ° c
3 o

3 C 0 c

72- - _ °_ -
D ¢ 0

SAND (SP] olive gray (5Y 3/2) wet _/. ///_' ' _ -- BENTONITE

7 4- - f//,_ _ PELLETSEAL -

_--- FILTER PACK,
#2/16 SAND

78-

LOG OF SOIL BORINGM-027C (continued



JAMES M.MONTGOMERY
CONSULTING

•-,,,-.-r,,,-,-,-,,-,LINblINLLHb,INC. PAGE 5 OF 5
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-027C CLIENT PRC/US NAVY
DATE STARTED 5/5/gl COMPLETED 5/7/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 7. I7 SURFACE ELEVATION GEOLOGIST DAN KRAMER

6 z _ _ co GEOLOGICDESCRIPTION COMMENTS

Z

SP SAND (SR), dark olive gray {5Y 3/2), medium
dense, wet, 5 to 10% fines, fine to medium sand,
high est K, flowing sands ----

i--

---..----2-incl7 ID,
_- O.010 lnch

-- _I SLOTTED,SCH 40
PVCCASING

/ CI @85 to 87 feet-CLAY (CL) and SAND (SP), in --[
/ _ cuttings/ _[

SAND (SP), dark olive (5Y 3/21, medium [.---FILTERPACK3 SP gray
dense, wet, 15 to 20% fines, very fine to fine --- #2/I5 SAND

2 sand, moderate to high est K
- --[, _2 I

22

8 --[

6 . i iL5 //_, CL CLAY (CL], dark grey (5Y 4/1), very stiff to

6 hard, moist, clay, silt, trace organic material --EI_7 CAP

CHEM 7 0 [-

5 -- _ 92 feet-same as above, organlc material
increases from 92 to 94 feet

5 L
5

6 i
- TOTAL DEPTH94 feet _ BOTTOMOF -

BORING94 feet

Note: All samples were screened with a Geiger-
Mueller meter; no radiation was detected.

LOG OF SOIL BORINGM-027C (continued)



JAMES M.MONTGOMERY
CONSULTING _.,_.,r_-_.l_Nb/iNLl_Hb, INC. PAGE 1 OF
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415I 975-3400

BORING/WELL NUMBER M-O27E CLIENT PRC/US NAVY

DATE STARTED 5/10/91 . COMPLETED 5/13/91 PROJECT/JMM PROJECT NO. AlAS ALAMEOA/2738.02!3
REF. ELEVATION 7.44 SURFACE ELEVA T_TON GEOLOGIST CINDY FONG

z _ _o uo GEOLOGICDESCRIPTION COMMENTS
L_JI

6 :>:" SW gravelly SAND (SW), dark red brown (5YR 3/21, dry CHRISTY80X,
:::'1 medium sand, 15-20% gravel, trace fines, trace L_] PROTECTIVE

8 0 1111111 glass, moderate est K STEELCASING,
20 :i:i:i: LOCKICAP2-_

VOID, concrete and steel pier, fill
-- GROUT

4--

_ WATERLEVEL
1 " " SP SAND (SP), very dark gray (SYR 3/I}, loose, wet, /5.45 feet on

9 feet-same as above, dark gray (2.5Y N4/O} CWATER LEVELg

7 5.5 feet on
5/I0/9I

8-} 7 _d

7 0 -- SAND (SP}, dark gray (2.5Y N4/0}, loose, wet,
fine to medium sand, trace shell fragments, high --BENTONITE

14 est K PELLETSEAL
7

II 0

10- 11 -

_ 2-inch IO, SCH
3

- 5 I 40 PVCCASINGI CHEM 6 @ 11.5 feet-same as above i
12- I I

t t
6

- 8

14- 6 - @ 14 feet-same as above

I EILTEllPACK

1 I #2-15 S_Vfl

16- t /1

CHEM 3

5 4.7 SAND (SP], dark gray (2.5Y N4/OJ, loose, wet,
fine to medium sand, trace oyster shell

_8-- 4 _ fragments, high est K I 2-incl_ It],
3 1 O.010 inch
5 I _ SLOTTED,SCH40

8 I PVC CASING

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 29.5 FEET WELL COMPLETION DEPTH 22.5



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE2 OF 2
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (4i51 975-3400

_RING/WELL NUMBER 1@-027E CLIENT PRC/US NAVY

DATE STARTED 5/10/91 COMPLETED 5/13/9i PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738. 0213

REF. ELEVATION "7. 44 SURFACE ELEVATION GEOLOGIST CINDY FONG
tm I £._

• ZZ 4-_ (J3

E _ _ uo __ _ o __j GEOLOGICDESCRIPTION COMMENTS
• rJ3 I -r

0 Z 83 J

GO .j Z 4-_

GEO- 8 SP

TECH 10 SANO (SP), dark gray (2.5Y N4/O), 1Dose, wet, ,_--2-Znch ID,
fine to medium sand, trace oyster shell 0.010 inch

12 fragments, high est K SLOFTED,SCH40

22- 8 PVCCASING
7 ---ZEND CAP

6 ---ZFILTERPACK

2 ML clayey SILT (ML), dark gray (2.5Y N4/O), soft, i S _ 5 #2/J5 SAND

2 moist, low est K _$5 _%S24-

26- _ _st -- SLOUGH

PUSH _¢S _ S

to _1S _ S!9.5

TOTAL DEPTH29.5 feet _ BOTTOMOF
BORING29.5
feet

Note: All samples were screened witrl a Geiger-
Mueller meter; no radiation was detected.

LOG OF SOIL BORINGM-O27E (continued)



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE OF
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400

BORING/WELL NUMBER M-O28A CLIENT PRC/US NAVY

DATE STARTED 4/30/9] COMPLETED 4/30/91 PROJECT/JMM PROJECT NO. NAS ALANEOA/2738. 0213

REF. ELEVATION 8.55 SURFACE ELEVATION GEOLOGIST CINOY FONG

_ u_ GEOLOGIC DESCRIPTION COMMENTS

oco r,r

Oo_o_ _,r_ J CHRISTYBOX,}RILL SP o_to SAND (SP],olive (SY 5/3), loose to medium dense, PROTECTIVE
- 2.5' r fine to medium sand, 20% gravel up to 1.5" in STEELCASING,

o LOCKINGCAPdiameter, high est K rootlets oal
' _° o---_ GROUT

-- BENTONITE

i 7 PELLETSEAL8 @ 3 feet-same as above, very dark brown
-- (iOYR 2/2}, white and blue precipitate, iron .r----2-inch IO, SCH

g _ staining, rootlets --I 40 PVCCASING _
4- _] 7

--' ."-- FILTERPACK
B _ --i #2-16SANO

__ _ 9 • • GW 3" clayey sand lens, stiff, rootlets i _-• ". - i _: V --
5 . . . _ ----_: WATERLEVEL@

"" " _ 6. Ig feet on

2 . _____75/Io/g I[] i ':" sandy GRAVEL (GW}, dark gray brown (2.5Y 4/2), --

I ... loose to dense, wet, fine gravel to I/2 inch, _-WATERLEVEL _ 7
• _ high est K, assorted metal and concrete i _ I feet on 4/30/91 __

_- 2 " :" fragments, fill i ___ I

I :::::: SW I ---

.'....

2 .:.:.- gravelly SAND (SW} black (2.5Y N2/O) loose I --_ 2-inchIO,' ' ' O.OIO inch
'.. wet, 70% fine to medium sand, 25% fine to coarse : i SLOTTED,SCH4022 :'JJJ _ gravel, assorted wood and metal pieces, fill

_0- GEO- 24 " ' SP _ I PVCCASING -

TECH 28 '_

22 SAND (SP), black (2.5Y N2/), medium dense, wet, I_
medium sand, high est K ----

12- - _ -
i--

10 2B i_

i 18 @ 13 feet-same as aDove, very dark gray (2.5YN3/O), shell fragments, 2 inch olive gray clay

14- 16 _ layer at 13.25 feet _ _
9 [] _-- -- EI_ CAP
10 10

8 @ 15 feet-same as above

_'-TOTAL 0EPTH 15.5 feet _ BOTTOMOF
BORING]5.5 _16- feet

Note: All samples were screened with a Geiger-
Mueller meter; no radiation was detected. r--

ORILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV. iM. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 15.5 FEET WELL COMPLETION DEPTH 14.5



JAMES M. MONTGOMERY
CONSULTING

,-,,,-,T,,r-r-n,-,LINblINLLI_Ib,INC. PAGE I OF 2
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / /415) 975-3400

BORING/WELL NUMBER M-O28E CLIENT PRC/US NAVY

DATE STARTED 5/I/9/ COMPLETED 5///9/ PROJECT/JMM PROJECT NO. NAB ALAMEOA/2738.02]3
REF. ELEVATION 8.23 SURFACE ELEVATION GEOLOGIST CINOY FONG

Z u_ (-9
_ _ o _ GEOLOGICDESCRIPTION COMMENTS

OJ r_

)RILL SP o_ _ __
to L SAND (SP), light olive brown (2.5Y 5/3), loose, , C/47ISTYBOX,

- 3' moist, medium sand, 20% gravel, rootlets, 5 ___] PROTECTIVE

moderate to high est K o _ STEELCASING,
LOCKIAGCAP

2- 0 //I"/ CL ---_sandy CLAY (CL) lens, light gray (2.5Y 7/I), o o -

stiff, moist, iron mottling o o
Do-- GROUT

o o

CHEM iO 0 SP o o

10 SAND (SP},red brown and black (2.5YR4/4 and _ "_o--:--2-inchIO, SCH
4- -- 2.5/I), moist, 20% gravel, rootlets, 4-inch o9 o ° 40 PVCCASING _16

layer blue/white precipitate beginning @ 3.0' _ o
10 o oo o

o o

12 o o
oo

__ 8 @ 5.5 feet-same as above, assorted refuse, o ° c-- including film negatives, metal chunks (up to 3" ° o 7 c WATERLEVEL@5 -_

5 long) yellow precipitate fill o ° o feet on 5/I/91
' ' c

_ 8 o o and 5/10/9/

20 1.3 "'" GW
• : -- sandy GRAVEL (GW], black (5Y, 2.5/1), wet, 40% --BENTONITE --

coarse sand, assorted refuse including, copper
PELLETSEAL

19 "•" wire, metal pieces, film negatives, noticeable_ i • •

i 12 12.8 .-- oily sheen moderate est K

• o •

27 • • •

_0 45 • • •

i _- SAND (SP) dark gray (2.5Y N3.5/0) with a green/ _ = --FILTER PACK

12 1.3 SP

14 , _-

- olive tinge, loose to medium dense, wet, medium [ -- #2-15 SAND
14 _ sand, shell fragments, high est K --

12- 1o
12 ---

18
7 0.2 ------

14- 6 - @ 14 feet-same as above, flowing sands _ --

7

6

! -GEO- 8

_- TECH 10 - _ -

@ 16 feet-same as above, color grading to gray _--2-inch IO,

i 7 0 (SY 5/I), 20% shell fragments _ O.OlO inch

-- SLOTTED,SCH40
8- 9 - _ PVC CASING -

I0

@ 19 feet-same as above, shell fragments

increasing in diameter up to 2 cm

DRILLING METHOD/RIG TYPE AUGER/CtqE 750 DRILLING CONTRACTOR/DRILLER WATER OEV./H. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING 2g.5 FEET WELL COMPLETION DEPTH 21.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 2 OF 2

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (4151 975-3400

BORING/WELL NUMBER M-O28E CLIENT PRC/US NAVY

DATE STARTED 5/1/9I COMPLETED 5/I/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 8.23 SURFACE ELEVATION GEOLOGIST CINDY FONG

GEOLOGICDESCRIPTION COMMENTS

0 CO <:: -r _._ 0

i 2 SP SAND tSP), gray (5Y 5/1), with a green tinge, l---_----2-incl7 IO,

5 loose, wet, medium sand, 15 to 20_ medium size I_ 0.010 inch

I.-_o_-----7 SLOTTED,SCH40_ 3 --_s e_0h511 fragments, high est K /PVCCASZNG
2_-- I/ 2 . foot clayey SAND interbed, gray (5Y 5/I), 7"/-R777-R---_ENDCAP _

-- loose, wet, fine to medium sand, fine clay _ LFILTER PACK

l lamentations, shell fragments
2 #2-15SAND

1 _ /CL
I / / CLAY (CL), dark gray (7.SYR 4/0), soft, moist,

24- 2 / // _-- 15% silt/fine sand, trace shell fragments, fzne --

/ laminations, low est K

PUSH /

to ¢¢ ,I
__9.5' / /

26" / / - ,//////_//_/ -- BENTONITEHOLE -/ PLUG
/ /
/ /
/ @ 27 feet-same as above

28. // // -
/ /
/ / CLAY (CL} 6-inct_ layer of clay with
/ / ' = BOTTOMOF

-_pproximately 50% shell fragments BORING29.5 _
30-- --_OTAL DEPTH29.5 feet feet

6- -

38--

Note: All samples were screened with a Geiger-
Mueller meter; no radiation was detected,

LOG OF SOIL BORINGM-O28E [continued)



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGEIOFi
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 9459B / [415) 975-3400

_P#ORING/WELL NUMBER M-O29A CLIENT PRC/US NAVY

DATE STARTED 4/29/9] COMPLETED 4/29/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213
REF. ELEVATION 7. 59 SURFACE ELEVA TION GEOLOGIST CINDY FONG

In LD
o _n GEOLOGICDESCRIPTION COMMENTS,,,6 z .

_ m

]_ILL 'ii:i:i I SW I°t,._k_Q-JF-C]'_qISTYBOX,

to • " " GW gravelly SAND (SW), brown (IOYR 5/3) , very loose oL_ _- o [ PROTECTIVE2.5" r'.;; to loose, medium sand, high est K _STEEL CASING,
c LOCKINGCAPo.o o c0

... sandy GRAVEL (GW), very dark gray (IOYR 3/I) c ---Z' o GROUT

.... very loose to loose, high est K __/,: ///. --
2- 0 ...

''" _ _ BENTONITE,B ... I _ PELLETSEAL
14 " :: @ 3 feet-same as above, assorted refuse including

• glass, metal, asphalt, concrete, fill ._ --2-inch IO, SCH14 ° °°
I,• ° -- __ 40 PVCCASING

4-• CHEM 24 •° •

I 18 t.;"
°

50

6- 12 I,""z - __-- 5.58feeton -
to I;° ,Z _ 5/9/9]5 . -- 7

- [] 14 22 /_" sandy GRAVEL (GW} black (SY 2.5/2} wet, medium i WATERLEVEL#. , , 6.5 feet on

I; sand, metal pieces, wire, wood, nigh est K, i-- 4/30/9]36 ;° _ strong petroleum odor, black oil drops, fill __ _

m_'_-- 38 1 ..: i--
[] 22 " °

• " " --. -- 2-incl_ IO,

5 L"]'} __ 0.010inch
7 ., . _ SLOTTED,SCH 40

GEO- 5 '..; -- @ I0 feet-same as above _ PVCCASING -

|TECH 5 . ;"
18 • • __

i g SP SAND (SP), very dark gray (2.5Y 3/0), loose, wet,

-- medium sand, subrounded, metal pieces up to 0.75" .---FILTER PACK, -
_2-- 12 long, copper wire, tligh est K, fill ___ #2-16 SAND

_ 14 ---

14 14
14 -- ,----- EA_ CAP -

" TOTAL DEPTH 15 feet _---BOTTOM OF
BORINGI5 feet

15- -

Note: All samples were screened with a Geiger-

Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON

HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING ]5 FEET WELL COMPLETION DEPTH ]4.5



JAMES M.MONTGOMERY

CONSULTING ENGTNEERS, INC. PAGE I OF 2
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-O29E CLIENT PRC/US NAVY

DATE STARTED 4/29/91 COMPLETED 4/30/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213

REF, ELEVATION 5.85 SURFACE ELEVATION GEOLOGIST CINDY FONG

_ _ GEOLOGICDESCRIPTION COMMENTS

Z QJ r_

sP I° I°I c,zsrY8ox,SAND (SP), o]ive gray (5Y 4/2), loose, damp, Io Ioi

• .'." SW medium sand , 15 to 25% grave] L_ _- L_] STEELPROTECTIVEcAsING,
• • • LOCKINGCAP

;;; grave]]y SAND {SW). dark olive gray (SY 3/2),
• "" loose, damp, medium sand, 40 to 50% coarse --GROUT

0 ;;; grave], white precipitate, wood, fi11
• .. --2-inch ID, SCH
".." _oPVCCASING

refuse including metal pieces, nails, glass, 4.5 feet on
"_, f i 11 5/I/9% and

• • 5/9/91

SP SAND (SPJ, black (7.5YR 2/0], very loose, wet, i
70% medium sand, 20 to 25% gravel, metal pieces,
nails, wire cable, fi11

-- BENTONITE _iI _#PELLETSEAL _

SAND (SP), black (7.SYR 2/0}, very loose, wet, FILTERn""_
medium sand, I0-15% shell fragments, trace metal #2-15SAND
pieces, glass, high est K, fill

14 feet-same as above, loose to medium dense,
I0-_5% Silt, _0% shell fragments

-- 2-inch IO,
O.0]0 inch
SLOTTED,SCH40
PVCCASING

si]ty SAND (SM), dark gray (2.5Y N4/I, loose to
medium dense, wet, 20% fines, medium to coarse
sand, shell fragments

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON
HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL OEPTH OF BORING 25 FEET WELL COMPLETION DEPTH 20,5



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. :_GE 2 OF 2
365 LENNONLANE. WALNUTCREEK, CALIFORNIA, 94598 / (415} 975-3400

_I_ING/WELL NUMBER H-O29E CLIENT PRC/US NAVY

DATE STARTED 4/2g/91 COMPLETED 4/30/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.02_3

REF. ELEVATION 5.85 SURFACE ELEVA TZON GEOLOGIST CINDY FONG

6 z _ '@,_.,_ _, _ GEOLOGICDESCRIPTION COMMENTS
i-1 _ u

_ o_ _

PUSH medium stiff, wet, 10% shell fragments ENDCAP

2 _FILTERPACK' __//_ #2-J5 SAND

22- - _
silty CLAY (CL), dark gray (2.5Y 4/0), very soft, _/_-- BENTONITEHOLE
moist to wet, laminated, 30% silt, trace snell _//_PLUG

24- _ fragments _
TOTAL DEPTH 25 feet _//_ BOTTOMOF

BORING25 feet

Note: All samples were screened with a Gelger-
Mueller meter; no radiation was detected.

LOG OF SOIL BORINGM-O29E (continued)



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE10F1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400

BORING/WELL NUMBER M-IO1A CLIENT PRC/US NAVY

DATE STARTED 5/3/gl COMPLETED 5/3/gl PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213
REF. ELEVATION 7. 18 SURFACE ELEVATZON GEOLOGIST CRAIG FANSHIER

z _ _
_ _ I _ I J _ GEOLOGICDESCRIPTION COMW_NTS

I°!l_ I _ _ I Cmzs_Y BoX,

SP °_°-_< _-_1 ol PROTECTIVE

8 0 SAND (SP), dark reddish brown (SYR 3/2), medium

18 - dense, dry, 10% fines, fine to medium sand, high G---J STEELCASING,"€ --z LOCKINGCAP

25 est K, fi11 _/ _ ZGROUT

2- CHEMI 17 0 i _ -_-Z BENTONITE
19 PELLETSEAL

24 //_ SC " clayey SAND (SM), very dark gray (SY, 3/1), "_---72-incn IO, SCH
-1 dense, slightly moist, 30% fines, fine to medium

14 0 SP __Lsand, low est K 40 PVCCASING

4- 18 _SAND (SP), very dark gray {5Y, 3/I), dense, wet, B--Y._WATER LEVEL@

18 Ill fine to medium sand, high est K /4.42 feet on

X 7 0 SM %ilty SAND (SM] , olive brown (2.5YR, 4/3} , dense, /5/I3/91

6-- 2 _ -_mWet' 30% fines, 10 to 20% snell fragments, L-WATER LEVEL@

3 SP oderate est K 4.5 feet on
5/3/9.f

1 0 -8 6.2 feet-SAND (SP), same as 3.5 feet, loose,
2 - wet, 5% fines, medium sand

8- 3 --__% 7.4 feet-one inch silty clay lens and I/2 inch _i_
-_ clayey sand lens, 10% shell fragments, occasional

4 17 _S___/ \ r_lay ball mixed in
2 _U
3 SP -_ silty CLAY (CL), very dark gray (5Y, 3/I], soft, .---FILTER PACK,

\ wet, several one inch long brown rust mottled #2-15 SAND

i _Iroottraces o
10- GEO- 3 0 -_ 9 feet-as above SAND (SP}, with 10 to 20%

TECH 5 _ shell fragments
6

12_X 3
2 "-- 2-inch ID,

O.0]0 inc17
5 SLOTTED,SCH40

X 10 0 - SAND (SP}, slightly lighter green tint, dark PVCCASINGolive gray (5Y, 3/2), loose to medium dense, wet,
_4-- 11 _ some silty sand or very fine sand lenses t/2 J5 inch thick, very fine sand

Ef_ CAP

• TOTAL DEPTH 15 feet _ BOTTOMOF
BORINGI5 feet

16-

18-

- Note: All samples were screened with a Geiger- . A
Mueller meter; no radiation was detected. ?"

DRILLING METHOD/RIG TYPE AUGER/CWE 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON
HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 15 FEET WELL COMPLETION DEPTH I4.5



JAMES M.MONTGOMERY
CONSULTING ,-,,,-,T,,,-,-,-,,-,LNI_IINLLHO,INC. PAGE 1 OF 1
365 LENNONLANE. WALNUTCREEK. CALIFORNIA. 94598 / (415} 975-3400

BORING/WELL NUMBER M-IO2A CLIENT PRC/US NAVY

DATE STARTED 5/3/91 COMPLETED 5/3/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA!2738. 0213
REF. ELEVATION 8.03 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

z _ L_o _ GEOLOGICDESCRIPTION COMMENTS

u'_ com _ c_

°o_,_ i '° ' CHRISTYBOX,

SP ' -F_ I )

5 0 SAND (SP), olive brown (2.5Y 4/3), loose, dry, PROTECTZVE

8 5% fines, fine to medium sand, high est K ' STEELCASING,
.c 7 LOCKINGCAP

2-- ICHEM 7 0 -- i _----ZBENTONITE
B @2.5 feet-slightly moist I PELLETSEAL

"_ 2-incn IS, SCH9

6 0 _ 40 PVC CASING
4-

7 -- @ 4 feet-wet ::__L:---_WATER LEVEL# 4 -

10 -"_ 4.5 feet-color change to very dark gray (5Y I___-_ feet°nS/3/91
- 2 0 3/I) medium sand ' __ WATERLEVEL@' -- 4.42 feet on

5 __ 5/]4/915- -- I -5 I

i 5 o
6

___ - 8 @7 feet-same as above-- -- "---FILTER PACK, --
#2-16 SAND

4 0 @8.5 feet-sand, mediuB to COarSe with shells

I GEO- 5 __----[TECH 7 --r
I0- - -- -

14 0 _1

I0 _ _---2-inc# IO,O.OIO inc_

:[2- _ 14 --'[ SLOTTED.SCH 40
5 0 _ PVC CASING

14- 2 Cx_L @ 13.4 feet-one inch silty CLAY lens (CL)SP - -- EAD CAP --
4 SAND (SP), very dark gray (5Y 3/1), loose, dry,

5% fines, fine to medium sand, high est K t

" TOTAL DEPTH 15 feet : _ BOTTOMOF
BORING15 feet

15- -

Note: All samples were screened with a Ge_ger-

Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/CHE 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON
HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 15 FEET WELL COMPLETION DEPTH I4



JAMES M. MONTGOMERY
CONSULTING _''''-'"--'-'-"'-'LNb/Nb__l-Mb,INC. PAGE I OF

365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / t4_5) 979-3400

BORING/WELL NUMBER M-IO3A CLIENT PRC/US NAVY
DATE STARTED 12/]2/90 COMPLETED 12/I2/g0 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0143

REF. ELEVATION 8.55 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

,_, _ _ _ GEOLOGICDESCRIPTION COMMENTS

_ _ = _I_ == d

1°tPROTECTIVESP SAND (SP), tan, very loose, dry, fine to medium I_ __]
0 sand

STEELCASING

_ GROUT

0 - T<_ _ -
-- BENTONITE

t PELLETSEAL

0
- _--- 2 incl) IO, SCH -

40 PVCCASING

0 @5 feet-same as above, medium dense, moist
MI03/_

GRABi ------ _-_ WATERLEVEL -

I _ 5.16 feet on

@ 7 feet-same as above, brown, moist to wet I 1/11/91

w#
-- @ 8 feet-same as above, wet ,---FILTER PACK -

2-15 SANG

10- _ - 2 inch IO,
O.010 incl7

SLOTTED,SCH 40

i _ PVC CASING

12-- 0 -- SAND (SP), dark gray green, medium dense, wet, _ -
very fine to fine sand, trace shell fragments,

_ slight H2S odor

14- SM - silty SAND (SM), dark gray green, loose to medium ___ -
dense, wet, fine sand, 5 to 15% shell fragments, __
slight H2S odor, bits of organic matter

m -- EIW_CAP
_6-_ o - TOTAL DEPTH _6 feet BOTTOMOF

BORINGI6 feet

Note: All samples were screened with a Geiger-Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/GEFCO CF-15 DRILLING CONTRACTOR/DRILLER WATER DEV CORP/O. KRUGER
HOLE DIAMETER 7.88 INCHES BIT TYPE SOLID STEM AUGER

TOTAL DEPTH OF BORING I5 FEET WELL COMPLETION DEPTH 15.5



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE; OF 4
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (4!5) 975-3400

_RING/WELL NUMBER M-iO3B CLIENT PRC/US NAVY

DATE STARTED ll/28/90 COMPLETED 12/13/90 PROJECT/OMM PROJECT NO. NAS ALAMEDA/2738.0143
REF. ELEVATION 8.89 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

,,, _ _z ,._ _ __ <_ GEOLOGICDESCRIPTION COMMENTSJ

SR SAND (SPI, tan, very loose, dry, fine to medium o _ o - PROTECTIVE
GRAB 0 sand o o
_I_03[ 5- 5-a "_- 5- STEELCASINGC

oi ,c"- - GROUT0 c ¢ o

0 -- a --
0 3 ¢ 3 C 0

3C C0 o o

3c 3c
O 0 c ¢o

-- 3 c O --0 ¢ 0

3 c o
o C0 3 o5 0 _ 5 feet-same as above, medium dense, moist

3c c14 o o-u--o--2 1net7IO, SCH
c 40 PVCCASING --

21 -- o c ° c o

7 0 _c °c 0

21tB _ 7 feet-same as above, brown, moist to wet o _c !-.,._,_°---WATER LEVEL
-- D C 7.7 @ 8 feet-same as above, wet o o o 59 feet on --

(

0c oC 1/10/91
14 o oc o20 o

0 ° c o

4 I0 o ¢ °c17 [ -- o q_- - CONDUCTOR --

8 [o oc o 0 o CASING,LOWc o CARBONSTEEL,
4 o od oo_o O.I88 inches

6 o i_ o
7 0 -- SAND (SP), dark gray green, medium dense, wet, o °° -
7 very fine to fine sand, trace shell fragments, o o°o

slight H2S odor o o a o°o
0 0

0 o ol oo0

r SM - silty SAND (SM), clark gray green, loose to medium o ° o
dense, wet, fine sand, 5 to 15%shell fragments, o o o°°

0 slight H2S odor, bits of organic matter o o_--GROUT
Q 0

0 0 0 0 0

o °0 °ce o

O0 Oo 00

Oo _ooo"/// CL silty CLAY (CL), olive green, very soft, wet, o

-_ o o€ -SP ines, slight H2S odor o o
0 C

_SAND (SP), dark gray green, medium dense, wet, o o€o

%t o_ C_._L race fines, fine sand, 5 to 10% shell fragments o o °c o
_s °SP ilty CLAY (CLI, black very soft, wet, fines, o o o

_light H2S odor o 0° Io_ o
- _3AND (SP), gray green, medium dense, wet, fine o c

sand, trace shell fragments, slight H2S odor o oo !oc o
o °a _o

-- 3C 0 I --

SAND (SP), gray green, medium dense, wet, fine Oa _c d_-GROUTsand, trace shell fragments, slight H2S odor oio

DRILLING METHOD/RIG TYPE MUD ROT./GEFCO CF-15 DRILLING CONTRACTOR/DRILLER WATER DEV CORP/O. KRUGER
HOLE DIAMETER I2.25/7.88 TNCHES BIT TYPE ROLLER CONE

TOTAL OEPTH OF BORING 75 FEET V_ELL COMPLETION DEPTH 37.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 2 OF 4
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-lO3B CLIENT PRC/US NAVY

DATE STARTED 1.f/28/90 COMPLETED 12/13/90 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0143

REF. ELEVATION 8.89 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

• _ _ _ _ GEOLOGICDESCRIPTION COMMENTS
_ z° _ _

0 Z oJ

o!ol@23.5 feet-abundant snell fragments o o o o
• o o CONDUCTOR

° 61 oi ° I CASING,LOW

25- "_ e !, loose, wet, fine sand, very strong H2S odor, IIoi:o oI q oI_, CARBONSTEEL

o O.188 inches

@26 feet-same as above, 25-40% snell fragments o io

o o 2 inch IO, SCH
27- SM | silty SAND (SM), gray green, medium dense to 40 PVCCASING

L-silty sandy CLAY (CL), dark gray green, soft, °°
29- £M i \ wet, fines, trace snell fragments, very strong o- odor

I | -silty SAND (SM), gray green, loose to medium

_- CL ___dense....wet fines fine sand 15 to 30% shell BENTONITE
fragments, very strong H2S odor

_ PELLET SEAL

SM Fl-silty CLAY (CL) gray green, stiff wet, fines %Jl_

0 _ tracesand,tracesnellfragments,verystrong

33- FLHaSodor
| silty SAND (SM), gray green, medium dense, wet,

5 to 30% fines, fine sand, 15 to 25% snell frag- I I--l'J ----FILTERPACK,

ments,verystrongodor I I III I----'t-f 2i/3chIO,
35- SC clayey SAND (SC), gray green, medium dense, wet, 1 |_I | 0.010 inch25 to 45%I L fines, fine sand, trace snell I I_I I SLOTTED,SCH40

37- _ fragments, very strong H2S odor i_ PVCCASING
!

silty CLAY gray [ "_-_ ENDCAPCL [- (CL), green, stiff, wet, fines,

very H2S odortrace

sand, strong
39-

clayey SAND graySC | (SC), green, loose to medium
dense, wet, 20 30% finesto , 15 to 20% snell

I odorfragments,

very strong H2S BENTONITE
41- PELLETSE_

silty CLAY (CL) gray green,CL , stiff, wet, fines,

I trace fine sand 20 to 30% shell

43- , fragments,very
strong H2S odor

45- trace fine sand, 20 to 30_ snell fragments, very _
strong H2S odor

LOG OF SOIL BORINGM-IO3B (continued)



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE 3 OF 4
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / {415} 975-3400

_ORING/WELL NUMBER M-103B CLIENT PRC/US NAVY
DATE STARTED I1/28/90 COMPLETED 12/13/90 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0143

REF. ELEVATION 8.8£ SURFACE ELE_ TION GEOLOGIST CRAIG STEVENS

GEOLOGICDESCRIPTION COMMENTS

///'//_, SC clayey SAND (SC), gray green, loose to medium

-\
_dense, wet II, 20 to 30% fines, 15 to

• CL fragments, very strong H2S odor

silty CLAY (CL), gray green, stiff, wet, fines,

_ SC ___sllg ht H2S odor
q clayey SAND (SC), loose to medium dense, wet,

slight H2S odor_/ CL-\1o to 15_shells,0

"-silty CLAY (CL), gray green, stiff, wet fines,
- slight H2S odor

-- --SENTONI_ -
PELLETSEAL

_/_/_ SC clayey SAND (SC), gray green, medium dense, wet,

trace shell fragments, slight H2S odor

SM -- silty SAND (SM), gray green, medium dense, wet

[

clayey SAND (SC), gray green, medium dense, wet,! SC _- fine sand, trace shell fragments, slight H2S odor

_/ CL clayey SAND (SCI, gray green, medium dense, wet,

fine sand, trace shell fragments, s]ight H2S odor

ilty CLAY (CL), gray green, stiff, wet, fines,
light H2S odor

57.7 feet-6 inch th&ck clayey sand layer

LOG OF SOIL BORINGM-IO3B (continued)



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 4 OF 4
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (4_.5} 975-3400

BORING/WELL NUMBER M-IO3B CLIENT PRC/USNAVY

DATESTARTEDII/28/90 COMPLETEDI2/I3/gO PROJECT/UM.PROUECTNO. NASALAMEOA/273S.0143
REF. ELEVATION 8.89 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

) ) • I z I _I 5 I u_ I GEOLOGIC DESCRIPTION COMMENTS

,,,oLo I-I I

! PELLETSEAL
71 o

73

75 TOTAL DEPTH 75 feet BORING75 feet

!77

79 -_J

81

Note: All samples were screened with a Geiger- _i_
Mueller meter; no radiation was detected. F

LOG OF SOIL BORINGM-IO3B (continued)



JAMES M. MONTGOMERY
CONSULTING

_-.,.-.T.,,--,-,-,,-,LNbllNLLH_,INC. PAGE i OF I
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

_ORING/WELL NUMBER M-IO4A CLIENT PRC/US NAVY
DATE STARTED 5/30/9I COMPLETED 5/30/91 PROJECT/JMM PROJECT NO. AlAS ALAMEOA/273a. 0213

REF. ELEVATION 7.95 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS
co

o _ GEOLOGICDESCRIPTION COMMENTS
t.o _J

___'F_--i ln ILJCHRISTYBOX,

SP
, , Ioi PROTECTIVECHEM 3 0 SAND (SP), dark grayish brown (2.5Y 4/2) loose

moist medium sand high est K. _ STEELCASING,

8 ,_ L GROUT __

2-- [:HEM 7 0 - _ _'---ZBENTONIT E
9 :---L, PELLETSEAL

t2 _ I! WATERLEVEL@

-- 2.75 feet on

i 7 0 !5/I8/91 __

-- @A feet-same as above, wet
4- 9 i 2 inch IO, SCH

11 40 PVCCASING

WATERLEVEL@4

12 o -- i__ 6 _ !--__ feet on 5/3/91 _
8 I--

i 8 08 ,

-- _- FIL TEl?PACK, -

_C_ 15 0 2-I5 SA_
IT @ B feet-same as above, snell fragments :

_ 14

10- 5 0 _ 2 inch IO, -
O.010 inch

I GEO- 8 SLOTTED,SCH 40

- TECH 10 SAND (SP}, very dark gray (5Y 3/I}, medlum PVCCASING
dense, wet, fine to medium sand, I_0%snell

GEO- 5 0 _ fragments, lqighest K
:12- TECI-I6

7 __--[

"_ 9

:i4- 5 -- _---lF-ENGCAP
5

TOTAL DEPTH 14.5 feet = BOTTOM
BORINGI4.5
feet

16- -

Note: A11 samples were screened with a Gelger-

Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE HSA/CiVE 750 DRILLING CONTRACTOR/DRILLER WATER DEV CORP/M. PETERSON
HOLE DIAMETER 8 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 14.5 FEET WELL COMPLETION DEPTH I4.5



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE I OF 4

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER H-104C CLIENT PRC/US NAVY
DATE STARTED 5/29/9] COMPLETED 5/30/91 PROJECT/JMM PROJECT NO. HAS ALAMEDA/2738.0213

REF. ELEVATION 8.01 SURFACE ELEVATION GEOLOGIST RICH HALKET

i _[ ,
- =_ _ ._ I GEOLOGICDESCRIPTION COMMENTS

l
• _ "_ r.- _.j

, r ,o, ,o,SP I I
SAND (SP), dark grayish brown (2.5Y 4/21, loose, o_o_ _-F_LiTIol CHRISTYBOX,

3 moist, medium sand, high est K. L__ _-__J PROTECTIVE
6 I {o11 t_ STEEL CASING,

_. 8 LOCKINGCAP
d--1 7 0

9

d_ 9 _ 4 feet-same as above, wet

11

12 0

6-_ 6 / to3--'t°3 WATERLEVELB I io7 )o7 5.B_eeton

Q_
u_ _5 o

_i @ B feet-same as above, shell fragments

14

10 -_ 5 0 GROUT

i 8

10 SAND (SP}, very dark gray (SY 3/1}, medium
l dense, wet, fine to medium sand, 10%shell

_ 5 0 fragments, high est K
6

/ I
9 I |o,.J Io,.J 12.92 feeton

SM

- silty SAND ,SM}, dark gray ,2.5Y N4/), medium 2-_'nc_ !_O'_SC__H
dense, wet, fine to medium sand, 15-20% fines, 40PVCUASI N5

_6-- 4 moderate est K, trace shell fragments
4

4

4 0.8

_8-- 73 @ 18 feet-same as above, 5-10% shell fragments

6

I -- )RILl

, to F[ 24'_ :
DRILLING METHOD/RIG TYPE ARCH DRILLING CONTRACTOR/DRILLER WATER OEV CORP/K. CHIVRELL_

HOLE DIAMETER 7 INCHES BIT TYPE 7" TRICONE AIR ROTARY CASING HANHER

TOTAL DEPTH OF BORING 73 FEET WELL COMPLETION DEPTH 70



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE 2 OF 4
365 LENNONLANE, _ALNUT CREEK, CALIFORNIA, 94598 / {415) 975-3400

_RING/WELL NUMBER M-i04C CLIENT PR_US NAVY
DATE STARTED 5/2_9I COMPLETED 5/30/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA_738.0213

REF. ELEVATION 8.0I SURFACE _E_ON GEOLOGIST RICH HALKET

z _ o _ GEOLOGICDESCRIPTION COM_NTS

u O

,RILL SM silty SAND [SM), dark gray (2.5Y N4/), medium
to dense, wet, fine to medium sand, 15-20% fines,
24' moderate est K, trace shell fragments

22- -

_/ CL

24- 4 015 I CLAY (CL), dark (2.5Y N3/), stiff, wet, very

3 fine sand, low est K, 15-20% snell fragments

5

26- 6
3 B

3

3 SM silty SAND (SM}, dark gray (2.5Y N4/), medium
dense, wet, 15-20% fines, very fine to fine sand,

4 _ low to moderate est K, 5-10% shell fragments
_&- DRILL

to
33'

32-4 -

B42 _] 5 _
5 I

5
_J

4 @ 35 feet-same as above • --2-inch IO, SCH

i 40 PVCCASING

36- 9 _
7

_00.B

)RIU
to

38-- 42' --

LOG OF SOIL BORINGM-I04C (continued)



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE 3 OF 4
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER 1'4-'I04C CLIENT PRC/US NAVY

DATE STARTED 5/29/91 COMPLETED 5/30/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0213
REF. ELEVATION "8. O.f SURFACE ELEVA T_TON GEOLOGIST RICH HALKET

0 COu_ GEOLOGICDESCRIPTION COMMENTS
.u

_ m ..J

SM silty SAND (SM}, dark gray (2.5Y N4/), medium o¢ oc
dense, wet, 15-20% fines, very fine to fine sand, °c °c

3 O

low to moderate est K, 5-t0% shell fragments oc o
c

__ D O

4 2-- 5 oc o -- GROUT --
5 0 C 0

- 0

5 /// CL sandy CLAY (CL) , dark gray (2.5Y N3/] , very oc o o
stiff very fine sand, low est K trace shell ° c o' ' o

44- 25 _ _ fragments oct ° o° I

2 I SM silty SAND (SM) dark gray (2.5Y ND// medium o o
dense, wet, 10-15% fines, fine sand, moderate3
est K, trace snell fragments

46_ 3
)RILL -- _/. I

t0 I _.//-- 8ENTONITE
51' PELLETSEAL

48- -

50- - ,_-----2-inch IO, SCH -
l 40 PVC CASING

i 4 @ 51 feet-same as above

52- 3 0.4
4

5 _ CL CLAY (CL) and silty SAND (SMJ lnterbeds,
- / I SM approximately 0.5 to 0.75 feet thick

2 0.2 _ CLAY: dark gray (2.5Y N3/) very stiff ---
/ damp, low est K

oq
3 / - silty SAND'. clark gray (2.5Y N3/), medium _ -

/ dense, wet, 15-20% fines, fine sand, moderate3 l est K
/ --- _"-- FILTERPACKDRILl
/ _ #2-_5SAND

to /
56- 60' / _ _ _¢ -

/ ---
/ --

58- ¢ - --- Io,
/ _ O.O]O-inch
/ SLOTTED,SCH 40/
/ _ PVCCASING

/ --

LOG OF SOIL BORINGM-t04C (continued)



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE 4 OF 4
365 LENNONLANE. WALNUTCREEK, CALIFORNIA, 94598 / (415} 975-3400

BORING/WELL NUMBER M-I04C CLIENT PRC/US NAVY

DATE STARTED 5/29/91 COMPLETED 5/30/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 8.01 SURFACE ELEVATION GEOLOGIST RICH HALKET
I u_

z _ _ GEOLOGICDESCRIPTION COMMENTS

_ 5 _ _- --O Z 03 £

E

CHEM 3 0.4 _ CLAY (CL] and silty SAND (SM) interbeds, 2-1rich ID,

2 _ approximately 0.5 to 0.75 feet thick _-I 1 O.010-inch
- 3 _ CLAY: dark gray (2.5Y N3/), very stiff, ! SLOTTED,SCH,fO/

damp, low estK _[ I PvC CASING
4 /. szlty SAND: dark gray (2.5Y N3/} medium/

52- 2 0.2 / I dense, wet, 15-20% fines, fine sand, moderate [ I_I.q__FILTERPACK
--I

I

3 / est K , ,--] ,2/15SAN0

l i__4 /,
5 _ --END CAP

54- IRILL / CLAY (CL], dark gray (2.5Y N3/], hard, damp,
to / low est K

- 69' / -
/,
/
/,

66- /,/
/.

/

-- BENTONITESEAL

_ /

GE0- 2 // @69 feet-same as above

TECH 3 / _ _ BOTTOMOF70- /
2

# BORING70 fee#3 /

/ @ 7_ feet-same as above, 1-2" silty sand
2 _/ interbeds3

72- /3 /
/

3 /
TOTAL DEPTH 73 feet

74-

75-

78-

Note: A11 samples were screened with a Geiger-
Mueller meter; no radiation was detected

LOG OF SOIL BORINGM-I04C (continued)



JAMES M.MONTGOMERY
CONSULTING ENGTNEERS, INC. PAGE10FI
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER M-IOSA CLIENT PRC/US NAVY
DATE STARTED 12/I0/90 COMPLETED I2/11/90 PROJECT/JMMPROJECT NO. NAS ALAMEDA/2738.0143
REF. ELEVATION 9. O0 SURFACEELEVATION GEOLOGIST CRAIG STEVENS

6 _z o _ _o_ _ GEOLOGICDESCRIPTION COMMENTS

n

CO

SP SAND{SP),tan, loose, dry, fine to mediumsand, t:1 _ ,o{ PROTECTIVE
highest.K L:_] _--°L__. - STEELCASING

_@ I foot-same as above, damp o° o°____GROUT
o ¢

- -

I _ -- BENTONIrE

" @3 feet-same as above, brown, moist PELLETSEAL
• .../- 2 inctl IO,SCH

_ _ 40PVCCASING _

I-_--- WATERLEVEL

0 ! 4.55 feet on
GRAB i -- 12/19/90
MIO5J I

- I -

i __

,_-- FILTERPACK _II"#-- 2-15 SANG
-- _ I

]

- I -
:::_----2 inch IO,
:_ O.010 inc_
___ SLOTTED,SCH40

PVCCASING
0 -- _' --

no samplerecovery,possiblyclueto wet, flowzng,
=tfine sand

14- - -- -

2---i
i --
[ --

--i

_---- EIVDCAP

16- _-

0 SP SAND (SP),brown,loose,wet, fineto medium I Ii

-_and, highest. K = BOTTOMOFOTALDEPTH17 feet BORING17 feet
_8- -

Note: All samples were screened with a Geiger- 'r'Mueller meter; no radiatZon was detected.

DRILLING METHOD/RIG TYPE AUGER/GEFCOCF-15 DRILLING CONTRACTOR/DRILLER WATERDEV CORP/DKRUGER
HOLE DIAMETER 7.88 INCHES BIT TYPE SOLID STEM AUGER
TOTAL DEPTH OF BORING 17 FEET WELL COMPLETIONDEPTH 15.5I



JAMES M.MONTGOMERY
CONSULTING .--.,.-.T...--_-,-,,-.LNblNLLHb,INC. PAGE I OF 4
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415] 975-3400

_RING/WELL NUMBER N-IOSB CLIENT PRC/US NAVY

DATE STARTED 1/25/91 COMPLETED 1/25/91 PROJECT/JNN PROJECT NO. NAS ALANEDA/27380143

REF. ELEVATION " 9.53 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

co GEOLOGICDESCRIPTION COMMENTS

o_ d

SP SAND (SP} tan 100se dry fine to mediur_ sand o __ o..... -- PROTECTZVE
high est. K o o

-_ I foot-same as above, damp 5- _ _5- STEELCASING

o _ _--GROUT

-- 0 C --

o °c .I_, :o
o o " _- - WATERLEVEL

@ 3 feet-same as above, brown, moist o ° d °° 2.58 feet on
o o o 1/30/9.10

-- O o oeO --o
o

O o o cO
o €

o o "_- _'---2incfl IO, SCH
o

0 0 O O Co c o 40 PVCCASING
o o

-- o oo ° C o --

0 0 Co o o

o °o roc o
o c

o Oo ict° o,, - o,Oo,Oo
0c _c

o o _c -CONDUCTOR
, C

o !Pc _c o CASING,LOW

_ o i°c _€ o CARBONSTEEL, _
o O.]88 inches

0 c ¢ 0

c o
0 3 0

c 0 C0 =, 0
C (

0 o _° c 0c _---GROUT
o c o

o 0 c_

, c oO, 0no sample recovery, possibly due to wet flowing, o o
fine sand c o

;o o o o
-- C 0 0 --

[O o O
O O O

O oOO
o °o

__ 0 0 0 0

o °o
0 SP SAND (SP) brown, loose wet, fine to medium o Oo c°' ' 0 0

sand, high est. K o o € o
o o

o o €o o o

- ° ioC -0 o . o
0 c

SAND (SP), brown, loose, wet, fine to medium sand

sandy CLAY (CL), tan, very soft, wet, low est. K

DRILLING METHOD/RIG TYPE AUGER/MOBILE 8-53 DRILLING CONTRACTOR/DRILLER WATER DEV CORP/R. DEIKE

HOLE DIAMETER I2.25/7.88 INCHES BIT TYPE SOLID STEM AUGER

TOTAL DEPTH OF BORING 73 FEET WELL COMPLETION DEPTH 58.8



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE2 OF4
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (4151 975-3400

BORING/WELL NUMBER M-IO5B CLIENT PRC/US NAVY
DATE STARTED 1/25/9I .. COMPLETED 1/25/91 PROJECT/JMMPROJECT NO. NAS ALAMEOA/2738. 0143
REF. ELEVATION 9.53 SURFACEELEVATION GEOLOGIST CRAIG STEVENS

0 GO6 z 2o _ -_ m GEOLOGICDESCRIPTION COMMENTS

U-I Z _ _
_.J

_ m

_ C,_LF-_sandyCLAY (CL),tan, verysoft,wet,low est. K o io _ o
0 C I

SP -SAND (SP),brown,looseto mediumdense,wet, o J'°c _co ,
'0 3 C

tracesiltand finesand high est.K o' c o_-GROUT

o_z C,._L o Io_ _ o _
SP y CLAY (CL),tan,verysoft,wet, low est.K Ic c

(SP),brown looseto mediumdense,wet, o o o
, C C

trace silt and fine sand, high est. K o =¢ c o
D 0

SC -_-clayeySAND (SC) tan verysoft,wet lowest. K o c coc (

" SP -SAND (SP) brown medium dense wet fine sand, o _ o o --, , i t c (

high est.K o _ o o
c (

0.3 //_/ CL CLAY (CL) graygreen,soft,wet, lowest.K o _ o _--CONOUCTORo CASING,LOW
0 C "0

o CARBONSTEEL,
- o oc o_° O.188inches -

S0 3 o 0

SC clayeySAND (SC), olivegreen,soft,wet,very o °co °'q_-6ROUTa_°

o od

fine to fine sand, 10w est. K o c o _I
0 ,

io oc 0 ° o

oc oOLo
¢ o

o o

0.4 o o°

CL - CLAY (CL) olivegreen,stiff,wet low est.K o ,_---eL----2inc17_rE,SCH -

' ' °o #0PVCCASING

o o
o

o o

° c oo
o

0 - oj oo -
o_ o0.3 ' SM s;itySAND (SM),black,mediumdense,wet, f;ne a

o
sand,traceshells °a o

o o

o o
-- c_ o --

o 0
c_ o2.7 o o
cl o

SP SAND (SP) darkgray green,mediumdense,wet, o o' 0 (3

fine sand, trace silt and shells, high est. K, o o
(3

_ slight H2S odor o° o _
0 c

o o
0 c

o o
0 C

I 0 0

j 0 0 C0
__ 0 C --

0 _o

I o° roc
0 c

o [0

ill Oo 00I. 9 SM o

LOG OF SOIL BORINGM-IO5Br (continued)



JAMES M.MONTGOMERY
CONSULTING

rL,_Tk,f-,-m_LI%IIO_[INLLHb,INC. PAGE 3 OF 4
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, g4598 / (4151 975-3400

_qlNG/WELL NUMBER I'4-I058 CLIENT PRC/US NAVY
OATE STARTED 1/25/9I COMPLETED 1/25/9I PROJECT/JMM PROJECT NO. NAS ALAHEOA/2738.0143

REF. ELEVATION 9.63 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

z _ _-_o _ GEOLOGICDESCRIPTION COMMENTS

o o °
SM silty SAND (SM), dark gray green, loose to o o

mediumdense, wet, trace clay, very fine sand, oo r,_ -- GROUT
low to moderateest.K, slightH2S odor o

o o
o

__ o o

0 q 0 O
Q C

0 0
0 0

0 0
0 0

0 0
0 C

0 C

1 4 o ° 'o• C
o io

oo io
c c

- De "_--2inch ZO,SCH --
c 40 PVC CASINGc

o ¢
2.5 I 0

C c
:o 3

c c
-- !0 o --

1.9 I :,c :_c
c c

I ro o
2.4 c c

3 o
¢ ¢

I 3 o
-- ¢ c --

3 o
C c

2.1 _ o
¢ (

2.7 _ o
c c

:) o
I c ¢

o
c

to medium sand, high est. K PELLETSEAL

0 " ' SM silty SAND(SM), orange Drown, dense, moist,
trace clay, fine sand, some rust-colored

_ laminations, low to moderate est. K ,---FILTER PACK, -
2-15 SAND

I
I

2 inch IO,
O.010 inc17

SLOTTEO,SCH40
PVCCASING

LOG OF SOIL BORINGM-_O5Br (continued)



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE4OF4
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (4_51 975-3400

BORING/WELL NUMBER NI-IOSB CLIENT PRC/US NAVY

DATE STARTED 1/25/91 COMPLETED 1/25/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0143
REF. ELEVATION 9.53 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

GEOLOGICDESCF_IPTION COMMENTS

, SM silty SAND (SM), orangebrown, dense, moist, --_!
trace clay, fine sand, some rust-colored z

-_ laminations, low to moderate est. K I -- e---FILTERPACK,\- i _ 2-16 SAAI]
-@ 61 feet-same as above, varies to wet and

- dense, some mottling

I --
I s11ty SAND (SM), orange brown, moist to wet, __--

medium dense to dense, trace clay, fine sand, z

rust-colored mottling, low to moderate est. K

::i -- -- 2 lnc17 IO,

I _- O.010 inch
I _ SLOTTEO,SCH 40 _

-- -- CASING

-- silty SAND (SM), green brown, wet, medium dense _

EI_ CAP
i

Ii

I -- I -
I

I
i

i

0 - @ approximately 72 feet-some rust colored
I laminar lens

TOTAL DEPTH 73 feet, hole reamed with 7 7/8 inch _ BOTTOMOF
bit to 71 feet 80RING73 feet

74-

76--

78--

Note: All samples were screened with a Geiger- ,.__,d
Mueller meter; no radiation was detected.

LOG OF SOIL BORINGM-IOSBr (continued)



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGEI OFI
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

_RING/WELL NUMBER M-IOSA CLIENT PRC/US NAVY

DATE STARTED 5/3/9I COMPLETEO 5/3/9] PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213
REF. ELEVATION 7. g3 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

L,, z6 _ GEOLOGICDESCRIPTION COMMENTS
-3

Z
"_ I 4.,

_o°Ii_',_ I CHRISTYBOX,
i SANDCsPJ,oi.ebrow°(2.5YA/3J,loose,NO,St, I_f foI PROTECTIVE

trace fines, 90% medium sand, trace gravel _ _ STEELCASING,

pebble size, high est K _ _7__---TLOCKINGCAP

_GRO_T
, PELLETSEAL

I !t _/2-i,_cnIO,scH
I r_l v I _oPVCCASING

L WATERLEVEL@,oo,.ooo, l I--) 3.79 fee# OR

l_f 5/25/91

]7} #2-15 SAND
I I_F -- 2-inchIO,

@ iO feet-same as above l I_-I o.o_o,_h
I I---I SLOTTEO,SCH_o

I _ PVC CASING

@ 14 feet-same as above l _j-.-- ENZ?CAP

l _
TOTAL DEPTH 15 feet BOTTOMOF

BORING15 feet

Note: All samples were screened with a Ge_ger-
Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/ORILLER WATER OEV./W. PETERSON
HOLE QIAMETER 8.0 ZNCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF 80RING 15 FEET WELL COMPLETION DEPTH 14



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGEIOFi
365 LENNON LANE, V_ALNUT CREEK. CALIFORNIA, 94598 / /415) 975-3400

BORING/WELL NUMBER M-IO7A CLIENT PRC/US NAVY

DATE STARTED 5/3/91 COMPLETED 5/3/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213
REF. ELEVATION 5, 79 SURFACE ELEVATION GEOLOGIST CRAIG FANSHZER

L9

6 z _ o _ GEOLOGICDESCRIPTION COMMENTS

°o_ - '_ i CHRISTYBOX,CHEM 3 0 SP SAND (SP), dark grayish brown (2.5Y 4/2), loose, I Flolo_4__@_i I PROTEC'IVEdry to moist @ 1.5 feet, medium sand. high est K STEELCASING,
5 o _ _ LOCKINGCAP

10 _ ,. __ _ BENTONITEGROUT _3 0 -- "_.

SAND (SP), very dark gray (5Y 3/I), medium to _ __/PELLET
EAL2

3 coarse sand, high est K .------_-;WATER LEVEL

3 0 _--_L-- 2.5 feet on
_ __ : / f6/3/91 --2 I

L 2-inchID SCH

2 --__ / _oPVCCA'SZNG
1 0 @5 feet-same as above _ L WATERLEVEL@

-- 3.67 feeton

2 ----I 6/17/914
--- II 0 i--
'_ _ -- FZLTER PACK,

I IX ' #2-16SAND

I o I ,___
I I--

O- 3 -- @ 10 feet-same as above, approximately I0% very _----2-inci7 IO, -

!GEO- 3 fine to fine sand ----_ 0.010 inch_- SLOTTED,SCH40
I

TECH 2 PVCCASING

2 3 --,

_1 -- -- EADCAP7

4 I0 -- @ 14 feet-same as above I
i 'I

TOTAL DEPTH 15 feet - 80TTOMOF
BORINGI5 feet

16- -

_.8--

Note: All samples were screened with a Geiger- _._,#
Mueller meter; no radiation was detected. T

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON
HOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING _5 FEET WELL COMPLETION OEPTH 14



JAMES M.MONTGOMERY
CONSULTING

r-.,,-.T.,,-,-,-,,-,LINblINLLHb,INC. PAGE i OF I
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

_I_RING/WELL NUMBER M-IOBA CLIENT PRC/US NAVY
DATE STARTED 12/11/90 COMPLETED 12/11/90 PROJECT/JMMPROJECT NO. NAB ALAMEDA/2738.0143
REF. ELEVATION g.81 SURFACEELEVATION GEOLOGIST CRAIG STEVENS

_ _ GEOLOGICDESCRIPTION COMMENTS

zIc .._ .,__J o

, brown,
ll_ GM siltyGRAVEL(GMI 20%silt and sand PROTECTIVE

SP
-LSAND (SP),Drown, lOOSe, moist, occasional _- _ __J STEELCASING

gravels (to 3 inches) c cc -- GROUT
C (

__ _. c_/__ BENTONITE --

_i PELLETSEALI.
_---z WATERLEVEL

_ 2.81 feet on#/7/gi

i -----2inch IO,SCH

0 @ 5 feet-sameas above,is moist 40PVCCASING
4108A
GRAB

-- "--- FILTEl?PACK, --
--- 2-16SAA_

L
--I

-- _[

i @ 8 feet-sameas above,wet ____

i --

l--

M_ clayeySILT (ML),greenbrown,dense,wet, fines I ----_2CL l-'-siltyCLAY (CL),greenbrown,soft,wet, fines I _ O.Oi0inChmchID'

]l ML i_ISLOTTEO, SCH40
__ i

- clayeySILT (MLI,greenbrown,soft,wet, fines ' _ I PVCCASING "

i--z-_Ck__-"-siltyCLAY (CL),greenbrown,dense,moist,fines _ i
!

SP --k_SAND(SP),blackgreen,looseto mediumdense, _ !
wet, mediumsand, trace s_ell fragments ' ---- I

EA_CAP -
-- @ 16 feet-sameas above,slightH2S odor

TOTALDEPTH _7 feet .... : BOTTOMOF
BORING17 feet

18- -

Note: All sampleswerescreenedwith a Gelger-
Muellermeter;no radiationwas detected.

DRILLING METHOD/RIG TYPE AUGER/GEFCOCF-15 DRILLING CONTRACTOR/DRILLER WATERDEV CORP/D.KRUGER
HOLE DIAMETER 7.88 INCHES BIT TYPE SOLID STEM AUGER
TOTAL DEPTH OF BORING 17 FEET NELL COMPLETIONDEPTH I5. g



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. PAGEi OF B
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (4151 975-3400

BORING/WELL NUMBER H-IOBB CLIENT PRC/US NAVY

DATE STARTED 11/27/90 COMPLETED 12/12/90 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0143

REF. ELEVATION .I0.15 SURFACE ELEVATION GEOLOGIST CRAIG STEVENS

03

6 Z _ _ GEOLOGIC DESCRIPTION COMMENTS

m _ r'r

Tit GM silty GRAVEL (GM) brown 20% silt and sand o _ o- - ' ' PROTECTIVE
GRAB SP _'k-S o o_108E AND (SP), brown, loose, moist, occasional _ L- STEELCASING

gravels (to 3 inches) 5-- . -_-_, Z WATERLEVEL
o c o 1.15 feet on

-- D'C --
o 0 oc o I/4/91

c c
o o o 0

c

O 0_0
0 oC o

_ :o oc oo:o.__ GROUT -

[o o_ °ro
° o

6 0 _ 5 feet-same as above, moist Io o o Fo

6 o o o°[oo
o c o7 -- o oo -
O o

Q
5 Oo_ o o
7 o o q e'-ao o--2 inch IO, SCH

Q o 40 PVCCASING
12 o o °e oo ,_'

O O --
g - @ 8 feet-same as above, wet o o co

o o

13 o o
0 0 C 0

17 o c
0 o o o

4 oo c0
= _ o o c o _ CONDUCTOR -
.J 0 0

3 _/x__ clayey SILT (ML} green brown, dense, wet, fines o o c o CASING,LOW

, o ,o CARSONSTEEL,

5 CL --"-siltyCLAY (CL),green brown, soft, wet, fines o o° r.ocO 0.188inches0 C

-- o ° l_c m-_-GROUT -14 clayey SILT (ML),green brown, soft, wet, fines o

7 _'-z--_C_L -"-silty CLAY (CL) green brown, dense, moist,fines o o c o' 0 '0

-'_ o c 0SP AND (SP], black green, loose to medium dense, o o o
wet, medium sand, trace shell fragments o o o

-- o --

o o 3 o
0 C

0 3
0(3 cO

[O O

0 c ¢ 0
0

¢ ¢

I -- @ 16 feet-same as above, slight H2S odor o _ o o _
I o o o

o
0 ( c 0

o

O 3 c _ O0
-- C C --

O 3 o 'O
C (

0 :_ o 0
C C

0

@ 19 feet-4 inches of clayey sand o c o

-- 3 0

O ,¢ o1O

DRILLING METHOD/RIG TYPE MUD ROT./GEFCO CF-15 DRILLING CONTRACTOR/DRILLER WATER DEV CORP/D.KRUGER

HOLE OIAMETER 12.25/'7.88 INCHES BIT TYPE ROLLER CONE

TOTAL DEPTH OF BORING 58 FEET WELL COMPLETION DEPTH 57.5



JAMES M.MONTGOMERY
CONSULTING _H_T__LNbINLLHb, INC. PAGE 2 OF 3
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

_RING/WELL NUMBER H-lOSS CLIENT PRC/US NAVY
DATE STARTED II/27/90 COMPLETED 12/12/90 PROJECT/JMM PROJECT NO. NAS ALAMEDA!2738.0143

REF. ELEVATION ]0.15 SURFACE ELE_TZON GEOLOGIST CRAIG STEVENS

z _ _ _ GEOLOGICDESCRIPTION COM_NTS

g _ N z
_ m

SP SAND (SP), gray green, loose to medium dense, _ o

wet, fine sand, trace shell fragments o
- _ _- GROUT

0

I o
22_ ML clayey SILT (ML), gray green, very soft, wet, o,

15 to 25%, shell fragments
o I

q
0

24- : - _- CON_CT_ --
04 _SZNG, LOW

_RBONSTEEL,

SC clayey SAND (SC),gray green, very soft, wet, o! 0.188 inches

very fine sand, t5 to 25% snell fragments, o;

26 feet-same as above, fine grained sand,
trace shell fragments o

0

o GROUT
SM silty SAND (SM], gray green, medium dense, wet,

very fine sand, trace shell fragments o

@ 29 feet-6 inches of abundant shell fragments

h

I

@ 31.5 feet-sameas above,abundantshell
-- fragments • --2 inchIt?,SCH -

40 PVCCASING

- SP SAND (SP),olivegreen,mediumdense, wet, very
finesand,abundantshells

@ 35 feet-sameas above,organicodor

i SM silty SAND (SM), gray black, very loose, wet,

SM \very fine sand, abundant shell fragments
---silty SAND (SMI, green-orange brown, dense,

moist, fine to very fine sand

i _ @39 feet-same as above, mottled green and orange
' brown, some rust-colored spots

LOG OF SOIL BORINGM-IO8B (continued)



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE 3 OF _
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415)975-340Q

BORING/WELL NUMBER H-lOSB CLIENT PR_US NAVY

DATE STARTEO ii_90 COMPLETED 12/12/90 PROJECT/JMM PROJECT NO. NAS ALAMEDA.738.0143

REF. ELEVATION 10.15 SURFACE_E_TION GEOLOGIST CRAIG STEVENS

GEOLOGIC DESCRIPTION COM_NTS
Z _C

SM silty SAND (SM),green-orange brown, dense, molst _

fine to very fine sand _ _
_--BEN_I -_ 41 feet-same as above, less green mottlmg _ PELLETSEAL

e-_ 2 inch _TO,SCH
40 PVCCASING

I

I qpi__ FILTERPACK,
2-I5 SAAD

I

,,d

I--

0

0 -- i1------2 inch IO, -

_- O.010 inch
SLOTTED,SCH 40
PVC CASING

[

@ 55.5 feet-dense zone

- EI_ CAP

-- TOTAL DEPTH 5B feet '" _ _-80TTOMOF -
BORING58 feet

Note: All samples were screened with a Geiger-
Mueller meter; no radiation was detected.

LOG OF SOIL BORINGM-IO8B (continued)



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE10Fi
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (4151 975-3400

B_fRING/WELL NUMBER M-IOgA CLIENT PRC/USNAVY

DATE STARTED 5/30/gi COMPLETED 5/30/91 PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738. 0213

REF ELEVATION I3.45 SURFACE ELEVATION GEOLOGIST CRAIG FANSHZER

I I _ _ GEOLOGICDESCRIPTION COMMENTS
z

SP ---- I I
--- PROTECTIVE

STEELCASING,
0 SAND (SPl, olive brown (2.5Y 4/31, medium dense, c co LOCKINGCAP

moist, medium sand high est K ac, (

_ -- GROUT-- d
0 0

( J
0 o o

-- 8ENlONITE _
0 PELLETSEAL

@5 feet-same as above -----2 inch IO, SCH
40 PVC CASING

0

--I

___ _--TWATER., LEVEL@0 --: f et _
llm - @ 8 feet-same as above _i 15/3]/91

__ L WATERLEVEL@
7.58 feet on

-- i 6/25/!7I
/// SC clayey SAND (SC), olive (5Y 4/31, dense, wet
//L

i

-- fine to medium sand, low est K --- j --0 SP
_X-SAND (SP), olive brown (2.5Y 4/3), medium dense, '--l---

wet, high est K, trace shell fragments I----'---FILTERPACK,
2-16 SAA_

0

0 i---t----2 incl) IO,O.010 inch
SLOTTED,SCH40

-- @ 14 feet-same as above -- PVCCASING

-- -_--- EAI_CAP -
__ _ L____ _._TTf)M ,,%c

TOTAL DEPTH 16.5 feet BORING16.5
feet

Note: All samples were screened with a Geiger-
Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE HSA/CME 750 DRILLING CONTRACTOR/DRILLER WATER OEV CORP/M. PETERSON

HOLE DIAMETER 8 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET WELL COMPLETION DEPTH I5.5



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGEIOFI
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (4151 975-3400

BORING/WELL NUMBER M-]iOA CLIENT #RC/US NAVY

DATE STARTED 5/30/91 .COMPLETED 5/30/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION 5. 54 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

z _ o_ _ GEOLOGICDESCRIPTION COMMENTS

llll Z I_
E_ - _m

V _ FL Asphalt o _:_- '_ _ CHRISTYBOX,

--'" GW _ °°_o--_ _U PROTECTIVE!_RAVEL (GW), roadbase STEELCASING,
Q

; t: ° "_LocKINGCAP
2- CHEM _.6 0 SP SAND (SP', medium sand, low estZmated K _ _GROU[ __22 ////._. SC -"-CLAYEY SAND (SC), dark yellowish brown (IOYR 4/4) L_BENTONITE

_8 " sp__en_e,_oist,40__lay -- wPELLE__AL

3 0 - '-SAND (SP}, olive (SY 4/3), dense, moist, fine to ?--_2-incn ID, SCH
4- 6 -_ @ 3feet-wetmediumsand, subrounded to rounded, high est K, [ _ ZI40 PVCCASING

7 _ ! --- WAFERLEVEL@ --
-SAND (SP], very dark gray (5Y 3/I}, loose, wet, ___ _ 3.29 feet on

6/20/gI
medium sand , /

i 5 0 i WATERLEVEL @
6- 5 i -- ! 3.5 feet on

6 - --I 5/30/9I -
3 0 i --

i - e---FILTER PACK,
4 ---

8- 6 _ ] _2-_6SANO
9 0 -- i

X 9 ;_-- i

lO I---
-- I

I0- A o I___ o.oIoinch
3 @ I0.5 feet-same as above, trace fines, 50% fine :_ SLOTTED,SCH40

- 2 sand, 45% medium sand _ PVCCASING

2
12-y" 2 - _ -

f_ 4 @ 12.5 feet-same as above, color change to very --
dark grey (2.5Y N3/), trace fines, 80% medium i
sand ,--

2 0
i

14- 2 _//_ CL _',_SiltyCLAY (CL), very clarkgrey (2.5Y N3/), very I EA_ CAP -

I ///H soft, wet, approximately 60% clay, 40% silt .( BOTTOMOF
---_TOTAL DEPTH _4.5 feet BORING14.5

feet

_6- -

Note: All samples were screened with a Geiger- _
Mueller meter', no radiation was detected.

DRILLING METHOD/RIG TYPE AUGER/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV./M. PETERSON

'dOLE DIAMETER 8.0 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING I4.5 FEET WELL COMPLETION DEPTH I4



JAMES M.MONTGOMERY
CONSULTING _.,_T.,_-_..-ENUINLLHb, INC. PAGE I OF

365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

_ORING/WELL NUMBER M-IlIA CLIENT PRC/US NAVY

DATE STARTED 5/3I/9I COMPLETEO 5/31/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0213

REF. ELEVATION "8.53 SURFACE ELEVATION GEOLOGIST CRAIG FANSHIER

z _ _ GEOLOGICDESCRIPTION COMMENTS

SP _ Ioi PROTECTIVE0 SAND (SP), olive brown (2.5Y 4/3), loose, dry i
90% medium sand, high est K STEELCASING,

c ---7 LOCKINGCAP

0 _ i _---7BENTONITE
__ L- GROUT

PELLETSEAL

" -----72 Zncl_ IO, SCH

o _ 40PVCCASIAG
-- @4 feet-same as above, wet :-- -

I__-6--- WATERLEVEL@4.5 feet on
0 5/31/91

__ WATERLEVEL #

- @6 feet-same as above, medium to coarse sand -- 4.79 feet on

0 gray mottiing 5/21/91i
--I

0 - @ 8 feet-same as above, color change to dark
olive gray (5Y 3/2) ---

.--FILTER PACK,
-- 2-15 SAND

0

_ -- 2 incfl IO,
-- O.010 inch

0 _ SLOTTED,SCH40

-- SAND (SP), black {GY 2.5/2, loose, wet, _0% !__ PVCCASING --
fines, fine to medium sand

--EwCAP
#/ CL - silty CLAY (CL),very dark gray (2.5Y N3/), very
//

- SAND (SP), very dark gray (2.5YN3/), loose,

\ wet, 10% fines, medium to coarse sand, trace ..e--BOTTOMOF

\shell fragments BORING15.5
i -FOTAL DEPTH 15.5 feet fee_

Note: All samples were screened with a Ge_ger-
Mueller meter; no radiation was detected.

DRILLING METHOD/RIG TYPE HSA/CME 750 DRILLING CONTRACTOR/DRILLER WATER DEV CORP/M. PETERSON

HOLE DIAMETER 8 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL OEPTH OF BORING 15.5 FEET WELL COMPLETION DEPTH 14
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ALAMEDA POINT
SSIC NO. 5090.3

APPENDIX F - GEOTECHNICAL LABORATORY
REPORTS

FINAL
SOLID WASTE WATER QUALITY ASSESSMENT

TEST AND DATA SUMMARY REPORT FOR
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

FOR PHASES 5 AND 6

DATED 30 APRIL 1993
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TABLE 1

SUMMARY OF LABORATORY TEST RESULTS

PROJECT NAME: NAS-Alamecla TETC NO: 92-220-7003

PROJECT NUMBER: 2738.0215 CLIENT: James M. Montgomery

DATE: Sept. 27, 1991 SUMMARIZED BY: S. Sayawatana

SAMPLE DEPTH MOISTURE DRY SPECIFIC CATION EXCHANGE CAPACITY

NO. CONTENT DENSITY GRAVITY CEC DETECTION
LIMIT

ASTM D2216 ASTM D2937 ASTM D854 EPA 9080

(ft) (%) (pcf) (mecl/100g) (meQ/100g)
M-001B 60.5-61.5 20.5 109.5 2.73 7.2 3.3

M-013C 62-63 19.5 105.0 2.74 22.7 3.3
M-027B 57.5-58 20.0 110.5 2.73 28.2 3.3

M-001A 10.5-11 - - 26.0 0.3

M-003A 10.5-11 - - I 6.1 0.3
M-028A 10.5-11 13.5 108.5 2.71 10.8 0.3

M-026A 11.5-12 22.0 109.0 2.74 I 4.2 0.3 .It

M-024A 11-11.5 _'

M-022A 10-10.5 14.5 104.5 2.71 4.6 0.3

M-020A 10.5-11 20.0 104.5 2.81 7.6 0.3

M-018A 10.5-11 18.5 91.0 7.5 0.3

M-016A 10.5-11 20.0 110.5 2.70 11.6 0.3

M-015A 10.5-11 22.0 105.0 2.70 5.3 0.3

M-05A 11.5-12.5 .... 2.60 10.2 0.3

M-023A 11-11.5 26.0 85.5 2.71 5.9 0.3
M-104A 10.5-11 18.0 104.5 2.72 5.7 0.3

M-013A 11-11.5 21.0 115.0 2.73 8.6 0.3

M-011A 10.5-11 19.5 106.0 2.74 6.8 0.3
M-007A 8-8.5 19.5 103.5 2.74 5.5 0.3

M-09A 11-11.5 23.5 96.5 2.74 8.0 0.3

Missing Sample
"" DisturDedSample



TABLE 2

SUMMARY OF LABORATORY TEST RESULTS

PROJECT NAME: NAS-Alamecla TETC NO: 92-220-7003

PROJECT NUMBER: 2738.0215 CLIENT: James M. Montgomery

DATE: Sept. 27, 1991 SUMMARIZED BY: S. Sayawatana

SAMPLE DEPTH MOISTURE DRY P E R M E A B I L I T Y
NO. CONTENT DENSITY EFFECTIVE HYDRAULIC

STRESSES CONDUCTIVITY

ASTM D2216 ASTM D2937 (EPA 9100)

(ft) (%) (pcf) (psi) (cm/$)
M-022A 10-10.5 14.5 104.0 6 1.50E-05

M-001E 28.5 43.5 78.0 15 3.16E-08
M-O02E 20.5 68.5 62.5 10 2.53E-08

M-104C 69-69.5 48.0 74.0 35 2.07E-08
M°027C 91 45.5 74.5 30 4.22E-09

M-025C 83-83.5 29.0 84.0 42 3.13E-09

M-025E 28.5-29 39.0 83.0 15 4.56E-08
M-020B 89.5-90 45.5 75.0 40 3.38E-08

M-020E 37 39.0 81.5 19 3.06E-08
M-024E 15.5-16 78.5 53,0 7 4.20E-07

M-023B 120-120.5 51.5 68.0 40 7.31E-09
M-007C 83.5-84 46.5 74.0 42 4.64E-09

M-013C 83-83.5 47.0 75.5 43 4.93E-09

M-019E 43-43.5 19.0 103.5 25 2.87E-07

M-021C 35.5-36 38.0 84.5 19 2.20E-08



I GRAUEI I SANO I SILT OR CLAY 1¢O_RSE I FINE JCOARSEI_OIUM [ E_
U.5. STANDARD SIEVE OPEHIt4G U.S. STANDARD SIEVE NUMBER HYDROMETER @

3" 1&/e"3/4" 3/8" 4 le 2e "40 60 lOe 280

,ilIIII'IIII91 i -- _

I

-r

H
m

m !
i

Z 50

' }Illn, _ , :I11
a :

" Ill lJ !1111
,' : Ill

' IlllElilll' I
I

I11!1 -
•75 J.o 1 o.l o.oi o.ool

GRAIN SIZE IN MILLIMETER

BORING SAMPLE OEPTH SAMPLE SOIL LIQUID PLASTI-
SYMBOL CITY

NO NO (in) TYPE TYPE LIMIT INDEX

M-eOIB 6e.5-61.5 TUBE

I PROJECT NAME:

_ The Earth TachnologW NAS-Aiameda
Corporation

Grain Si ze
Distribution Curve

_X_ql _E1 GuR£ 1__



3e 1S

7S Z@ I @. i @. @I @.@@Z

GRAIN SIZE IN MILLIMETER

!
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SYMBOL BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-CITY
NO. NO. (FT) TYPE TYPE LIMIT INDEX
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NO. NO. (FT) TYPE TYPE LIMIT INDEX
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SYMBOL BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-cITY
NO. NO. (FT) TYPE TYPE LIMIT INDEX
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PROJECT NAME :

E Tha Ttchnologw NAS-Alamlda
Earth

Corporation
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SYMBOL BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-cITY
NO. NO. (FT) TYPE TYPE LIMIT INDEX
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PROJECT NAME ;
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GRAIN SIZE
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SYMBOL BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-cZTY
NO. NO. (FT) TYPE TYPE LIMZT INDEX
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Corporation
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SYMBOL BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-CITY
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[T*BLE3i
SUMMARY

OF

CONSOLIDATION TEST RESULTS

(ASTM D2435)

PROJECT NAME: NAS-Alameda TETC #: 91-220-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT: J.M. MONTGOMERY

DATE: Sept. 25, 1991 SUMMARIZED BY: S. Sayawatana

Sample No.: M-022A Depth (ft.): 10-10.5

Dry Density (pc{): 104.93 Specific Gravity: 2.70 (Assumed)

Initial Moisture (0): 25.20 Final Moisture (o/5): 23.95

Initial Length (in.): 0.8000 Initial Void Ratio : 0.606

Initial Dia! Rdg (in): 0.3115 Wt. of Dry Soil (g.) 64.79

Dia.of sample (in.) 1.935

PRESSURE FINAL THICKNESS VOID STRAIN LOAD CORRECTED

(p) READING RATIO O/oOF SAMPLE COMPLIANCE STRAIN
(ksf) (in) (in) THICKNESS (%) (o_)

0.25 0.3103 0.7988 0.605 0.150 0.06 0.09

H20 0.3103 0.7988 0.605 0.150 0.06 0.09

0.50 0.3088 0.7973 0.602 0.337 0.12 0.22

1.00 0.3061 0.7946 0.596 0.675 0.22 0.45

2.00 0.3012 0.7897 0.587 1.287 0.38 0.91

4.00 0.2951 0.7836 0.574 2.050 0.57 1.48

8.00 0.2869 0.7754 0.558 3.075 0.88 2.19

16.00 0.2771 0.7656 0.538 4.300 1.24 3.06

4.00 0.2809 0.7694 0.546 3.825 0.96 2.86

1.00 0.2845 0.7730 0.553 3.375 0.85 2.53



_TABLE 4 i

SUMMARY

OF

CONSOLIDATION TEST RESULTS

(ASTM D2435)

PROJECT NAME: NAS-Alameda TETC #: 91-220-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT: JM. MONTGOMERY

REPORTED DATE: Sept. 25, 1991 SUMMARIZED BY: S. Sayawatana

Sample No.: M-024E Depth (ft.) : 15.5-16

Dry Density (pcf): 48.42 Specific Gravity: 2.70 (Assumed)

Initial Moisture (%): 98.60 Final Moisture (%) : 57.89

Initial Length (in.): 0.8000 Initial Void Ratio : 2.481

Initial Dial Reading: 0.3416

PRESSURE FINAL THICKNESS VOID STRAIN LOAD CORRECTED

(13) READING RATIO % OF SAMPLE COMPLIANCE STRAIN

(ksf) (in) (in) THICKNESS (o_) (o_)

0.25 0.3289 0.7873 1.741 1.587 0.08 1.51

H20 0.3289 0.7873 1,741 1.587 0.08 1.51

0.50 0.3270 0.7854 1.734 1.825 0.20 1.62

1.00 0.3112 0.7696 1,679 3,800 0.35 3.45

2.00 0.2452 0.7036 1.449 12,050 0.54 11.51

4.00 0.1669 0.6253 1.177 21.837 0.72 21.12

8.00 0.1027 0.5611 0.953 29.862 1.00 28.86

16.00 0.0372 0.4956 0.725 38.050 1.54 36.51

4.00 0.0501 0.5085 0,770 36.437 1.27 35.17

1.00 0.0732 0.5316 0.851 33.550 1.07 32.48



TABLE 5 i

SUMMARY

OF

CONSOLIDATION TEST RESULTS

(ASTM D2435)

PROJECT NAME: NAS-Alamecla TETC #: 91-220-7003

CLIENT PROJECT NO.: 2738,0215 CLIENT: J.M. MONTGOMERY

DATE: Sept. 25, 1991 SUMMARIZED BY: S. Sayawatana

Sample No.: M-002E Depth (ft.) : 20.5-21

Dry Density (pcf): 63.80 Specific Gravity: 2.70 (Assumed)

Initial Moisture (%): 63.00 Final Moisture (%) : 31.60

Initial Length (in.): 0.8000 Initial Void Ratio : 1.642

Initial Dial Rclg (in): 0.2913 Wt. of Dry Soil (g.) 39.39

Dia.of sample (in.) 1.935

PRESSURE FINAL THICKNESS VOID STRAIN LOAD CORRECTED

(p) READING RATIO % OF SAMPLE COMPLIANCE STRAIN
(ksf) (in) (in) THICKNESS (%) (%)

0.25 0.2593 0.7680 1,538 4.000 0.02 3.98

H20 0.2593 0.7680 1.538 4.000 0.02 3.98

0.50 0.2504 0.7591 1.508 5.112 0.06 5.05

1.00 0.2253 0.7340 1,426 8.250 0.10 8.15

2.00 0.1790 0.6877 1,273 14.037 0.19 13.85

4.00 0.1193 0.6280 1.075 21.500 0.35 21.15

8.00 0.0789 0.5876 0.942 26.550 0.55 26.00

16.00 0.0452 0.5539 0.830 30,762 0.78 29.98

4.00 0.0497 0.5584 0.845 30.200 0.53 29.67

1.00 0,0576 0,5663 0.871 29,213 0.40 28.81



_TABLE 6 i

SUMMARY

OF

CONSOLIDATION TEST RESULTS

(ASTM D2435)

PROJECT NAME: NAS-Alameda TETC #: 91-220-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT: J.M. MONTGOMERY

DATE: Sept. 25, 1991 SUMMARIZED BY: S. Sayawatana

Sample No.: M-025E Depth (ft.) : 28.5-29

Dry Density (pcf): 82.45 Specific Gravity: 2.70 (Assumed)

Initial Moisture (%): 39.58 Final Moisture (o/o): 29.29

Initial Length (in.): 0.8000 Initial Void Ratio : 1.044

Initial Dial Rdg (in): 0.3222 Wt. of Dry Soil (g.) 50.91

Dia.ot sample (in.) 1.935

PRESSURE FINAL THICKNESS VOID STRAIN LOAD CORRECTED

(p) READING RATIO % OF SAMPLE COMPLIANCE STRAIN
(ksf) (in) (in) THICKNESS (o/o) (o/o)

0.25 0.3095 0.7873 1.013 1.587 0.07 1.52

H20 0.3095 0.7873 1.013 1.587 0.07 1.52

0,50 0.3093 0.7871 1.012 1.612 0.17 1.44

1,00 0.3037 0.7815 0.998 2.312 0.31 2.00

2.00 0.2813 0.7591 0.941 5.112 0.51 4.60

4.00 0.2561 0.7339 0.876 8.262 0.77 7.49

8.00 0.2300 0.7078 0.810 11.525 1.07 10.45

16.00 0.2010 0.6788 0.736 15.150 1.49 13.66

4.00 0.2051 0.6829 0.746 !4.637 1.23 13.41

1.00 0.2113 0.6891 0.762 13.862 1.03 12.83



l F,_.TABLE 711

SUMMARY

OF _€'

CONSOLIDATION TEST RESULTS

(ASTM D2435)

PROJECT NAME: NAS-Alameda TETC #: 91-220-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT: J.M. MONTGOMERY

DATE: Oct. 10, 1991 SUMMARIZED BY: S. Sayawatana

Sample No.: M-001E Depth (ft.): 28.50

Dry Density (pcf): 69.70 Specific Gravity: 2.70 (Assumed)

Initial Moisture (%): 53.50 Final Moisture (%) : 30.00

Initial Length (in.): 0.8000 Initial Void Ratio : 1.418

Initial Dial RcIg (in): 0.2803 Wt. of Dry Soil (g.) 43.04

Dia.of sample (in.) 1.94

PRESSURE FINAL THICKNESS VOID STRAIN LOAD CORRECTED

(p) READING RATIO % OF SAMPLE COMPLIANCE STRAIN

(ksf) (in) (in) THICKNESS (%) (%)

0.10 0.2738 0.7935 1.400 0.812 0.00 0.81

0.25 0.2601 0.7798 1.358 2.525 0.02 2.50

0.50 0.2360 0.7557 1.285 5.538 0.06 5.48

H20 0.2350 0.7547 1.282 5.663 0.06 5.60

1.00 0.2134 0.7331 1.217 8.362 0.10 8.26

2.00 0.1717 0.6914 1.091 13.575 0.19 13.39

4.00 0.1280 0.6477 0.959 19.037 0.35 18.69

8.00 0.0879 0.6076, 0.838 24.050 0.58 23.47
I
I

16.00 0.0460 I 0.5657'. 0.711 29.287 0.87 28.42
i II

400 0.04881 0.5685 0.719 28.938 0.57 2837,
i
!

1.00 0.0584 I_ 0.5781 0.748 _ 27.737 0.37 2737 '



I

TABLE 8

SUMMARY

OF

CONSOLIDATION TEST RESULTS

(ASTM 02435)

PROJECT NAME: NAS-Alameda TETC #: 91-220-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT: J.M. MONTGOMERY

DATE: Oct. 10, 1991 SUMMARIZED BY: S. Sayawatana

Sample No.: M-019E Depth (ft.) 43-43.5

Dry Density (pcf): 99.00 S0ecific Gravity: 2.70 (ASsumed)

Initial Moisture (%): 28.40 Final Moisture (%) : 23.50

Initial Length (in.): 0.8000 Initial Void Ratio • 0.703

Initial Dial Rdg (in): 0.2575 Wt. of Dry Soil (g.) 61.14

Dia.of sample (in.) 1.9350

PRESSURE FINAL THICKNESS VOID STRAIN LOAD CORRECTED

(p) READING RATIO oioOF SAMPLE COMPLIANCE STRAIN

(ksf) (in) (in) THICKNESS (%) (%)

0.10 0.2558 0.7983 0.700 0.212 0.00 0.21

0.25 0.2506 0.7931 0.688 0.863 0.07 0.79

H20 0.2466 0.789! 0.680 1.363 0.07 1.29

0.50 0.2403 0.7828 0.667 2.150 0.17 1.98

1.00 0.2333 0.7758 0.652 3.025 0.3! 2.72

2.00 0.2267 0.7692 0.638 3.850 0.51 3.34

4.00 0.2162 0.7587 0.615 5.163 0.77 4.39

8.00 0.2063 0.7488 0.594 6.400 1.07 5.33

16.00 0.1949 0.7374 0.570 7.825 1.49 6.33
I k
l '4.00' 0.19901 0.7415 0.579 7.312 1.23 6.08

i i
1.00 I 0.2033 ; 0.7458 0.588 6.775 1.03 5.75



TABLE 9

SUMMARY

CONSOLIDATION TEST RESULTS

(ASTM 02435)

PROJECT NAME: NAS-Alameda TETC #: 91-220-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT: J.M. MONTGOMERY

DATE: Oct. 10, 1991 SUMMARIZED BY: S. Sayawatana

Sample No.: M-020E Depth (ft.) : 37.0

Dry Density (pcf): 81.80 Specific Gravity: 2.70 (Assumed)

Initial Moisture (%): 39.00 Final Moisture (%) : 31.50

Initial Length (in.): 0.8000 Initial Void Ratio : 1.061

Initial Dial Rdg (in): 0,2895 Wt. of Dry Soil (g.) 50.53

Dia.of samole (in.) 1.9350

PRESSURE FINAL THICKNESS VOID STRAIN LOAD CORRECTED

(13) READING RATIO % OF SAMPLE COMPLIANCE STRAIN

(ksf) (in) (in) THICKNESS (%) (%) _,

0.10 0.2890 0.7995 1.059 0.062 0.00 0.06

0.25 0.2875 ! 0.7980 1.056 0.250 0.06 0.19

0.50 0.2850 0.7955 1.049 0.562 0.12 0.44

H20 0.2850 0.7955 1.049 0.562 0.12 0.44

1.00 0.2783 0.7888 1.032 1.400 0.22 1.18

2.00 0.2584 0.7689 0.981 3.887 0.38 3.51

4.00 0.2277 0.7382 0.902 7.725 0.57 7.15

8.00 0.1865 0.6970 0.795 12.875 0.88 11.99

16.00 0.1451 0.6556 0.689 18.050 1.24 16.81

4.00 0.1504 0.6609 0.702 17.388 0.96 16.43
L I

1.00 0.1607 _ 0.67121 0.729 16.100 0.85 15.25



1

TABLE

SUMMARY

OF

CONSOLID'ATION TEST RESULTS

(ASTM D2435)

PROJECT NAME: NAS-Alameda TETC #: 91-220-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT: J.M. MONTGOMERY

DATE: Oct. 10, 1991 SUMMARIZED BY: S. Sayawatana

Sample No.: M-021C Depth (ft.): 35.5-36

Dry Density (pcf): 82.70 Specific Gravity: 2.70 (Assumed)

Initial Moisture (%): 40.80 Final Moisture (%) : 30.40

Initial Length (in.): 0.8000 Initial Void Ratio : 1.038

Initial Dial Rdg (in): 0.2956 Wt. of Dry Soil (g.) 51.1

Dia.of sample (in.) 1.9350

PRESSURE FINAL THICKNESS VOID STRAIN LOAD CORRECTED

(p) READING RATIO % OF SAMPLE COMPLIANCE STRAIN

(ksf) (in) (in) THICKNESS (%) (%)

0.10 0.2950 0.7994 1.036 0.075 0.00 0.07
I

0.25 0.2878 0.7922 1.018 0.975 0.02 0.95

0.50 0.2812 0.7856 1.001 1.800 0.05 1.75

H20 0.2812 0.7856 1.001 1800 0.05 1.75

1.00 0.2641 0.7685 0.958 3.937 0.10 3.84

2.00 0.2340! 0.7384 0.881 7.700 0.16 7.54

4.00 0.2019 0.7063 0.799 11.713 0.26 11.45
r

8.00 0.1657 0.6701 0.707 16.238 0.38 15.86

16.00 0.1278 0,6322 0.610 20.975 0.50 20.47
P
I

4.00 0.1334 I 0.6378 0.625 20.275 0.31 19.97

r I
1.00 _ 0.1432 i 0.6476 ! 0.650 ,, 19.050 0.16 , 18.89



CONSOLIDATION TEST RESULTS
(ASTM D2435)

PROJECT: NAS-Alameda SML / TETC NO. • 91-220-7003

CLIENT PROJECT NO." 2738.0215 CLIENT ' JAMES M. MONTGOMERY

DATE: Sept. 25, 1991 SUMMARIZED BY • S. Sayawatana

SAMPLENO. : M-022A DEPTH : 10-10.5 ft.

INITIALDRY DENSITY: 104.93 pcf. INITIALMOISTURECONTENT• 25.2 pct.

INITIALVOIDRATIO : 0.606

SPECIFIC GRAVITY : 2.71 (assumed)
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Figure 49



CONSOLIDATION TEST RESULTS
(ASTM D2435)

PROJECT: NAS-Alameda SML / TETC NO. • 91-220-7003
CLIENT PROJECT NO.: 2738.0215 CLIENT • JAMES M. MONTGOMERY

DATE: Sept. 25, 1991 SUMMARIZED BY • S. Sayawatana

SAMPLE NO. : M-024E DEPTH : 15.5-16 ft.

INITIAL DRY DENSITY : 48.42 pcf. INITIAL MOISTURE CONTENT : 98.6 pct.

INITIAL VOID RATIO : 2.481

SPECIFIC GRAVITY : 2.70 (assumed)
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10 -1 1 10 10 '
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Figure 50



CONSOLIDATION TEST RESULTS
(ASTM D2435)

PROJECT: NAS-Alameda SML / TETC NO. • 91-220-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT • JAMES M. MONTGOMERY

DATE: Sept. 25, 1991 SUMMARIZED BY • S. Sayawatana

SAMPLE NO. : M-002E DEPTH : 20.5-21 ft.

INITIAL DRY DENSITY : 63.82 pcf. INITIAL MOISTURE CONTENT : 63.0 pct.

INITIAL VOID RATIO : 1.642

SPECIFIC GRAVITY : 2.70 (assumed)
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CONSOLIDATION TEST RESULTS
(ASTM D2435)

PROJECT: NAS-Alameda SML / TETC NO. • 91-220-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT • JAMES M. MONTGOMERY

DATE: Sept. 25, 1991 SUMMARIZED BY " S. Sayawatana

SAMPLE NO. : M-025E DEPTH : 28.5-29 ft.

INITIAL DRY DENSITY : 82.45 pcf. INITIAL MOISTURE CONTENT : 39.58 pct.

INITIAL VOID RATIO : 1.044

SPECIFIC GRAVITY : 2.70 (assumed)
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CONSOLIDATION TIME CUR VE

SAMPLE NUMBER: M-O22A DEPTH: 10.0- 10.5

COMPRESSIVE STRESS 1.0 KSF



CONSOLIDATION TIME CURVE

SAMPLE NUMBER: M-O24E DEPTH: 15.5-16.0

COMPRESSIVE STRESS I. 0 KSF



CONSOLIDATION TIME CURVE

SAMPLE NUMBER: M-OO2E DEPTH: 20.5-2 t.O

COMPRESSIVE STRESS I. 0 KSF



CONSOLIDATION TIME CURVE

SAMPLE NUMBER: M-O25E DEPTH: 28.5-29.0

COMPRESSIVE STRESS 1.0 KSF



CONSOLIDATION TEST RESULTS
(ASTM D2435)

PROJECT: NAS-Mameda SML / TETC NO. • 91-220-7003 _#'

CLIENT PROJECT NO.: 2738.0215 CLIENT ' JAMES M. MONTGOMERY

DATE: Oct. 10, 1991 SUMMARIZED BY • S. Sayawatana

SAMPLENO. : M-001E DEPTH : 28.5 ft.

INITIALDRY DENSITY: 69.7 pcf. INITIALMOISTURECONTENT: 53.5 pct.

INITIALVOIDRATIO: 1.418

SPECIFICGRAVITY : 2.70 (assumed)
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CONSOLIDATION TEST RESULTS
(ASTM D2435)

_' PROJECT: NAS-Alameda SML / TETC NO. • 91-220-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT ' JAMES M. MONTGOMERY

DATE: Oct. 10, 1991 SUMMARIZED BY • S. Sayawatana

SAMPLE NO. : M-019E DEPTH : 43-43.5 ft.

INITIAL DRY DENSITY : 99.0 pcf. INITIAL MOISTURE CONTENT : 28.4 pct.

INITIAL VOID RATIO : 0.703

SPECIFIC GRAVITY : 2.70 (assumed)



CONSOLIDATION TEST RESULTS
(ASTM D2435)

PROJECT: NAS-A1ameda SML / TETC NO. : 91-220-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT : JAMES M. MONTGOMERY

DATE: Oct. 10, 1991 SUMMARIZED BY : S. Sayawatana

SAMPLE NO. : M-020E DEPTH : 37 ft.

INITIALDRY DENSITY: 81.8 pcf. INITIALMOISTURECONTENT : 39.0 pct.

INrrlALVOID RATIO: 1.081

SPECIFICGRAVITY : 2.70 (assumed)

Figure 59



CONSOLIDATION TEST RESULTS
(ASTM D2435)

PROJECT: NAS-Alameda SML / TETC NO. : 91-220-7003

CLIENT PROJECT NO.: 2738.0215 CLIENT : JAMES M. MONTGOMERY

DATE: Oct.i0,1991 SUMMARIZEDBY : S. Sayawatana

SAMPLENO. : M-021C DEPTH : 35.5-36 ft.

INITIALDRY DENSITY: 82.7 pcf. INITIALMOISTURECONTENT: 40.8 pct.

INITIALVOIDRATIO: 1.038

SPECIFIC GRAVITY : 2.70 (assumed)
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CONSOLIDATION TIME CUR VE

SAMPLE NUMBER: M-OOIE DEPTtI: 28.5

COMPRESSIVE STRESS 1.0 KSF



CONSOLIDATION TIME CUR VE

SAMPLE NUMBER: M-O / 9E DEPTtI: 43-43.5

COMPRESSIVE STRESS 1.0 KSF



CONSOLIDATION TIME CUR VE

SAMPLE NUMBER: M-O20E DEPTH: 37

COMPRESSIVE STRESS 1.0 KSF



CONSOLIDATION TIME CURVE

SAMPLE NUMBER: M-021C DEPTH: 35.5-36

COMPRESSIVE STRESS 1.0 KSF
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Project : JAMES M. MONTGOMERY

Project No,: 90C0137A
Location:

Date : Fri Mar 22 1991

GRAVEL .SAND

COBBLES I SILT OR CLAY

COARSE FINE COARSEI MEDIUM FINE

m

Symbol Boring No. Sample No. Depth Filename Ch]ssification / Description
M- 10A M- 10A 4.0' M10A BROWN CLAYEY SILT'( SAND
M- 14A M- 14A l5.0' M14A YELLOW/fAN CLAYEYSILTY SAND
M- 14B M- 14B 60.0' M 14B YELLOW/IAN CLAYEYSILT'( SAND

----( " "C .......... ( :,I_ '
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Project : JAMES M. MONTGOMERY
Project No,: 90C0137A
Location:

Date : Fri Mar 22 1991

U.S. STANDARD SIEVE SIZE

€' 2" I" 0,5" t4 flO f20 #40 f60 #100 f200 f400
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GRAIN SIZE IN MILLIMETERS

GRAVEL SAND

COBBLES COARSE -SILl" OR ClAY
COARSE FINE MEDIUM FINE

Symbol Boring No. Sample No. Depth Filenarne CIGssification / Description
M-IO3A M-103A 15.0' MIO3A GRAY CLAYEY SILTY SAND

-A- M- 108B M- 108B bO.O' M108B YELLOW,/IAN CLAYEYSILTY SAND



Fri Mar 22 10:52:44 1991 Page :

GEOTECHNICALLABORATORYTESTDATA

Project : JAMES M. MONTGOMERY Filename : M14A

Project No. : 90C0137A Depth : 15,0' Elevation :

Boring No. : M-14A Test Date : 03/20/91 Tested by : N. JOHNSON

Sample No. : M-14A Test Metho<:l: D422 Checked by : S. CAPPS

Location :

Soil Description : YELLOt_/TAN CLAYEY SILTY SAND

Remarks :

HYDROMETER

Hydrometer ID : 1734

Weight of air-dried soil = 120 gm

Specific Gravity = 2.65

Hygroscopic Moisture Content :

Weight of Wet Soil = 120 gm

Weight of Dry Soil = 116.57 gm

Moisture Content = 0.0294244

Elapsed Reading Temperature Corrected Particte Percent Adjusted

Time (min) (deg. C) Reading Size (mm) Finer (_) Particle Size

......................................................

2.00 12.00 22.00 3.64 0.0_ 3 0.036

5.00 11.50 21.90 3.09 0.023 3 0.023

15.00 11.00 21.70 2.50 0.013 2 0.013

30.00 11.00 21.70 2.50 0.009 2 0.009

60.00 10.50 21.70 2.00 0.007 2 0.007

120.00 10.50 22.10 2.18 0.005 2 0.005

300.00 10.00 23.00 2.09 0.003 2 0.003

1440.00 9.80 22.30 1.57 0.001 1 0.001



Fri Mar 22 10:52:44 1991 Page : 2

GEOTECHNICAL LABORATORYTEST DATA

Project : JAMES M. MONTGOMERY Filename : M14A

Project No. : 90C0137A Depth : 15.0' Elevation :

Boring No. : M-14A Test Date : 03/20/91 Tested by : N. JOHNSON

Sample No. : M-14A Test Method : D422 Checked by : S. CAPPS

Location :

Soil Description : YELLOW/TAN CLAYEY SILTY SAND

Remarks :

COARSE SIEVE SET

Sieve Sieve Openings Weight Cu_lative Percent

Mesh Inches MiLLimeters Retained Weight Retained Finer

(gm) (gm) (%)

.........................................................

#4 0.187 4.75 O.O0 O.O0 100

#10 0.079 2.00 0.00 0.00 100

#16 0.046 1.18 0.08 0.08 100

#30 0.024 0.60 0.35 0.43 100

#50 0.012 0.30 15.07 15.50 87
#100 0.006 0.15 61.31 76.81 34

#200 0.003 0.07 32.87 109.68 6

Total Weight of Sample - 116.57

Tare Weight : 0

D85 : 0.2934 mm

D60 : 0.2112 mm

050 : 0.1852 mm

D30 : 0.1357 mm

D15 : 0,0933 mm

DIO: 0,0823 mm

Soil Classification

ASTM Group Sym_=ot : N/A

ASTM Group Name : N/A

AASHTOGroup Symbol : A-l-b(O)

AASHTO Group Name : Stone Fragments, Gravel and Send



Boring No. : M-14A Project : JAMES M. MONTGOMERY

Sample No.: M-14A Project No.: 9OC0137A

Tested by' : N. JOHNSON Location:
Filenome : M14A Dote : Fri Mar 22 1991

U.S. STANDARDSIEVESIZE
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Classification Remarks:
0

Visual Description
YELLOW/TAN CLAYEY SILLY SAND
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Fri Mar 22 10:53:21 1991 Page : 1

GEOTECHHICALLABORATORYTEST DATA

Project : JAMESM. MONTGOMERY Filename : M14B

Project No. : 90C0137A Depth : 60.0' ELevation :

Boring No. : M-14B Test Date : 03/20/91 Tested by : N. JOHNSON

Sample No, : M-14B Test Method : 0422 Checked by : S. CAPPS

Location :

Soil Description : YELLOW/TAN CLAYEY SILTY SAND

Remarks :

HYDROMETER

Hydrometer ID : 1734

Weight of air-dried soil = 120 gm

Specific Gravity = 2.65

Hygroscopic Moisture Content :

Weight of Wet Soil = 120 gm

Weight of Dry Soil = 118.24 gm

Moisture Content = 0.014885

Elapsed Reading Temperature Corrected Particle Percent Adjusted

Time (min) (de9. C) Reading Size (mm) Finer (_) ParticLe Size

.......................................................

2.00 23.80 22.00 15.44 0.033 13 0.033

5.00 22.50 21.90 14.09 0.021 12 0.021

15.00 21.00 21.90 12.59 0.012 11 0.012

30.00 20.00 21.90 11.59 0.009 10 0.009

60.00 19.50 21.70 11.00 0.006 9 0.006

120.00 17.50 22.20 9.23 0.004 8 0.004

300.00 16.20 23.00 8,29 0.003 7 0.003

1440.00 15.00 22.20 6.73 0.001 6 0.001



Fri Mar 22 10:53:21 1991 Page :

GEOTECHNICALLABORATORYTESTDATA

Project : JAMES M. MONTGOMERY Filename : MI4B

Project No. : 90C0137A Depth : 60.0' ELevation :

Boring No. : M-14B Test Date : 03/20/91 Tested by : N. JOHNSON

Sample No. : M-14B Test Method : D422 Checked by : S. CAPPS

Location :

Soil Description : YELLOW/TAN CLAYEY SILTY SAND

Remarks :

COARSESIEVE SET

Sieve Sieve Openings Weight CumuLative Percent

Mesh Inches MiLLimeters Retained Weight Retained Finer

(gm) (gm) (_)
.................................

#4 0.187 4.75 O.O0 O.O0 100

#10 0.079 2.00 0.00 0.00 100

#16 0.046 1.18 0.07 0.07 100

#30 0.024 0.60 0.35 0.42 100

#50 0.012 0.30 16.10 16.52 86
#100 0.006 0.15 64.88 81.40 31

#200 0.003 0.07 18.09 99.69 16

Total Weight of SampLe= 118.24

Tare Weight = 0

D85 : 0.2963 mm

D60 : 0.2162 mm

DSO: 0.1906 mm

030 : 0.1433 mm

D15 : 0.0603 mm

DIO : 0.0095 mm

Soil Cta$lificetion

ASTNGroup Syebot : M/A

ASTMGroup Name : N/k

AASNTOGroup Symbol : A-l-b(O)

AASHTOGroup Name : Stone Fragments, Gravel and Send



( ( (
Boring No.: M-14B Project : JAMES M. MONTGOMERY

Sample No- M-14B Project No,: 90C0137A

Tested by : N. JOHNSON Location:
Filename : M14-B Date : Fri Mar 22 1991

U.S. STANDARD SIEVE SIZE
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GRAIN SIZE IN MILLIMETERS

G_AV_ SAND

COBBLES ] SILT OR CLAY

COARSE FINE CO't_RSEI MEDIUM FINE

Classification " Remarks •
0

Visual Description
YELLOW/TAN CLAYEY SILLY SAND

t i,l,_ I



Fri Mar 22 10:54:37 1991 Page : _f

GEOTECHNICALLABORATORYTESTDATA

Project : JAMES M. MONTGOMERY Fitename : MIOBB

Project No. : 90C0137A Depth : 50.0' Elevation :

Boring No. : M-IOBB Test Date : 03/20/91 Tested by : N. JOHNSON

Sample No. : M-IOBB Test Method : 0422 Checked by : S. CAPPS

Location :

Soil Description : YELLOW/TAN CLAYEY SILTY SAND

Remarks :

HYDROMETER

Hydrometer ZD : 1734

Weight of air-dried soil = 120 gm

Specific Gravity = 2.65

Hygroscopic Moisture Content :

Weight of Wet Soil = 120 gm

Weight of Dry Soil = 117.81 gm

Moisture Content = 0.0185893

Elapsed Reading Temperature Corrected Particle Percent Adjusted

Time (min) (deg. C) Reading Size (mm) Finer (%) Particle Size

................................................................

2.00 21,00 22.10 12.68 0.034 11 0.034

5.00 20.00 22.00 11.64 0.021 10 0.021

15.00 19.50 21.90 11.09 0.012 9 0.012

30.00 19.00 21.90 10.59 0.009 9 0.009

60.00 18.50 21.90 I0.09 0.006 9 0.006

120.00 18.00 22.20 9.73 0.004 8 0.004

300.00 17.00 22.80 9.00 0.003 8 0.003

1440.00 17.00 22.00 8.64 0.001 7 0.001



Fri Mar 22 10:54:37 1991 Page : 2

GEOTECHNICALLABORATORYTESTDATA

Project : JAMES M. MONTGOMERY Filename : MIO8B

Project No. : 90C0137A Depth : 50.0' ELevation :

Boring No. : M-IO8B Test Date : 03/20/91 Tested by : N. JOHNSON

Sample No. : M-IO8B Test Method : D422 Checked by : S. CAPPS

Location :

Soil Description : YELLOW/TAN CLAYEY SILTY SAND

Remarks :

COARSE SIEVE SET

Sieve Sieve Openings Weight Cumulative Percent

Mesh Inches Millimeters Retained Weight Retained Finer

(gm) (gm) (_)

...............................

#4 0.187 4.75 O.O0 0.00 100

#10 0.079 2.00 0.00 O.O0 100

#16 0.046 1.18 0.00 0.00 100

#30 0.024 0.60 0.52 0.52 100

#50 0.012 0.30 20.28 20.80 82

#100 0.006 0.15 70.30 91.10 23

#200 0.003 0.07 13.65 I04.75 11

Total Weight of Sample = 117.81

Tare Weight = 0

D85 : 0.3343 mm

D60 : 0.2316 mm

DSO : 0.2063 mm

D30 : 0.1636 mm

015 : 0.0949mm

DIO : 0.0227 mm

Soil Classification

ASTM Group Symbol : M/A

ASTM Group Name : N/A

AASHTOGroup Symbol : A-l-b(O)

AASHTOGroup Name : Stone Fragments, Gravel and Sand



Boring No. : M-IO8B Project : JAMES M. MONTGOMERY

Sample No.: M-IO8B Project No.: 90C0137A

Tested by : N. JOHNSON Location:
[ilename : MIO8B Date : Fri Mar 22 1991

GRAVEL SAND

COBBLES l SILTQR CLAY

COARSE FINE COARSEI MEDIUM FINE

Classification : Remarks :

0
Visual Description :

YF:LLOW/TAN CLAYEY SIL [Y SAND

( ....................................( ................................ ( :,,.,
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Boring No. : M-108B Project : JAMES M. MONTGOMERY

Sample No- M-IO8B Project No.: 90C0137A

Tested by : N. JOHNSON Location:
Filename : MIOBB Date : Fri Mar 22 1991

U.S. STANDARD SIEVE SIZE
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0

Visual Description
YELLOW/fAN CLAYEYSILTY SAND
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Fri Mar 22 10:52:07 1991 Page :

GEOTECHNICALLABORATORYTEST DATA

Project : JAMES M. MONTGOMERY Filename : MIOA

Project No. : 90C0137A Depth : 4.0' Elevation :

goring No. : M-IOA Test Date : 03/20/91 Tested by : H. JOHNSON

San_ole No. : M-IOA Test Method : D422 Checked by : S. CAPPS

Location :

Soil Description : BROt_NCLAYEY SILTY SAND

Remarks :

HYDROP4ETER

Hydrometer [D : 1734

Weight of air-dried soil = 120 gm

Specific Gravity = 2.65

Hygroscopic Moisture Content :

Weight of Wet Soil = 120 gm

Weight of Dry Soil = 119.02 gm

Moisture Content = 0.00823391

Elapsed Reading Ten_oerature Corrected Particle Percent Adjusted

Tim_ (min) (deg. C) Reading Size (mm) Finer (_) Particle Size

................................................................

2.00 21.50 22.10 I].18 0.034 11 0.034

5.00 19.20 22.10 10.88 0.022 9 0.022

15.00 17.50 21.90 9.09 0.013 8 0.013

30.00 17.00 21.90 8.59 0.009 7 0.009

60.00 16.00 21.80 7.55 0.006 6 0.006

120.00 15.10 22.10 6.78 0.005 6 O.OOS

300.00 14.80 23.00 6.89 0.003 6 0.003

1440.00 13.50 22.20 5.23 0.001 4 0.001



Fri Mar 22 10:52:07 1991 Page : 2

GEOTECHNICALLABORATORYTEST DATA

Project : JAMES M. MONTGOMERY Filename : MIOA

Project No. : 90C0137A Depth : 4.0' Elevation :

Boring No. : M-IOA Test Date : 03/20/91 Tested by : N. JOHNSON

Sample No. : M-IOA Test Method : D422 Checked by : S. CAPPS

Location :

Soil Description : BROWNCLAYEY SILTY SAND

Remarks :

COARSESIEVE SET

Sieve Sieve Openings Weight Cumulative Percent

Mesh Inches Millimeters Retained Weight Retained Finer

(gm) (gm) (Z)

#4 0.187 4.75 0.00 0.00 100

#10 0.079 2.00 0.00 0.00 100

#16 0.046 1.18 0.27 0.27 100

#30 0.024 0.60 0.94 1.21 99

#50 0.012 0.30 18.04 19.25 84
#100 0.006 0.15 57.42 76.67 35

#200 0.003 0.07 21.53 98.20 17

Total Weight of Sample = 119.02

Tare Weight = 0

085 : 0.3169 mm

D60 : 0.2132 mm

DSO: 0.1847mm

030 : 0.1211 mm

D15 : 0.0549mm

010 : 0.026_m

Soil CLassification

ASTMGroup SymboL : N/A

ASTMGroup Name : N/A

AASHTOGroup Symbol : A-l-b(O)

AASNTOGroup Name : Stone Fragments, Gravel and Sand



Boring No. : M-1OA Project : JAMES M. MONTGOMERY

Sample No- M-IOA Project No.: 9OCO137A
Tested by : N. JOHNSON Location:

Filename : MIOA Date : Fri Mar 22 1991
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Classification : Remarks :
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Visual Description:
BROWN CLAYEY SIL]Y SAND
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Fri Mar 22 10:54:02 19<_1 Page : 1

GEOTECHNICALLABORATORYTEST DATA

Project : JAMES M. MONTGOMERY Filename : MIO3A

Project No. : 90C0137A Depth : 15.0' ELevation :

Boring No. : M-103A Test Date : 03/20/91 Tested by : N. JOHNSON

Sample No. : M-IO3A Test Method : D422 Checked by : S. CAPPS

Location :

Soil Description : GRAYCLAYEY SILTY SAND

Remarks :

HYDROMETER

Hydrometer IO : 1734

Weight of air-dried soil = 120 gm

Specific Gravity = 2.65

Hygroscopic Moisture Content :

Weight of Wet Soil = 120 gm

Weight of Dry Soil = 113.9 gm

Moisture Content = 0.0535558

ELapsed Reacling Temperature Corrected Particle Percent Adjusted

Time (min) (deg. C) Reeding Size (mm) Finer (_) Particle Size

2.00 17.00 22.10 8.68 0.035 8 0.035

5.00 15.50 22.10 7.18 0.022 6 0.022

15.00 14.90 21.90 6.49 0.013 6 0.013

30.00 14.00 21.90 5.59 0.009 5 0.009

60.00 13.50 21.90 5.09 0.006 4 0.006

120.00 13.00 22.20 4.73 0.005 4 0.005

300.00 12.10 23.00 4.19 0.003 4 0.003

1440.00 12.00 22.20 3.73 0.001 3 0.001



Fri Mar 22 10:54:02 1991 Page : 2_

GEOTECHNICALLABORATORYTEST DATA

Project : JAMES M. MONTGOMERY Filename : MIO3A

Project No. : 90C0137A Depth : 15.0' Elevation :

Boring No. : M-IO3A Test Date : 03/20/91 Tested by : N. JOHNSON

Sample No. : M-IO3A Test Method : 0422 Checked by : S. CAPPS

Location :

Soil Description : GRAY CLAYEY SILTY SAND

Remarks :

COARSESIEVE SET

Sieve Sieve Openings Weight Cumulative Percent

Mesh Inches Millimeters Retained Weight Retained Finer

(gm) (gm) (_)

#4 0.187 4.75 0.00 0.00 100

#10 0.079 2.00 0.00 0.00 100

#16 0.046 1.18 0.00 0.00 100

#30 0.024 0.60 0.03 0.03 100

#50 0.012 0.30 6.33 6.36 94

#100 0.006 0.15 48.78 55.14 51

#200 0.003 0.07 38.52 93.66 17

Total Weight of Sample = 113.9

Tare Weight = 0

D85 : 0.2582 mm

060 : 0.1729 mm

050 : 0.1465 mm

D30 : 0.0968 mm

D15 : 0.0628 mm

DIO : 0.0419 mm

Soil Classification

ASTM Group Symbol : N/A

ASTM Group Naml : N/A

AASHTO Group Symbol : A-l-b(O)

AASHTO Group Name : Stone Fragments, Gravel end Sand
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Boring No. : M-IO3A Project : JAMES M. MONTGOMERY

Sample No- M-IO3A Project No.: 90C0137A

Tested by : N. JOHNSON Location:
Filenome : MIO3A Date : Fri Mar 22 1991
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0

Visual Description :
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Boring No : M-IO3A Project : JAMES M MONTGOMERY

Sample No M-IO3A Project No: 90C0137A

Tested by : N JOHNSON Location:
Filename : MIO3A Dote : Fri Mar 22 1991
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Visual Description :
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