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FOR GC/HRMS ANALYSES: SW8290

.

GC/HRMS Analyses

Data Qualifier Flag

Detects Non-detects
Quality Control Non-
Itermn Evaluation Biased | Biased Sample(s) Qualified
Holding Times | 1) Holding time exceededby2| J J- uJ Sample
(Extraction/Analysis) times or less
2) Holding time exceeded by J J- R
greater than 2 times
Cooler 1) > 6 and <20 degrees J J- uJ All samples shipped in
Temperature Centigrade the affected cooler
‘ _ (Shipping Batch)
2) >20 degrees Centigrade J J- R
3) < 2 degrees Centigrade No No No qual.
' qual. | qual. 4
w
Instrument Tuning, |1) Resolution criteria not metf JN JN R All samples associated
Window Defining Mix | to an initial calibration
. o (Run Batch), if tune is
2) Valley resolution criteria JN JN R associated 1o an initial
not met . .
‘ calibration; or all
| samples associated to
j a continuing calibration
! (Analysis Batch), if
! tune is associated to a
continuing calibration. ||
Initial ‘ 1) Internal standard %RSD > J J uJ All samples associated
Calibration | 30% to the initial calibration
‘ (Run Batch)
- 12) Natives %RSD > 20% J J uJ
| _
5 3) lon ratios within limits, and] N JN uJ I
SN <2.5
4) RRTs within criteria JN JN 0
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TABLE 3.4-1. DATA VALIDATION FLAGGING CONVENTIONS

Data Qualifier Flag

GC/HRMS Analyses Detects Non-detects
Quality Control Non- _
Item Evaluation Biased | Biased Sample(s) Qualified
Initial Calibration | 1) Internal standard %D > J J R All samples associated
Verification | 30%of avg ICAL RRF to-the ICV-(Run Bateh) {f—
(ICV) J J+ no qual.
and 2) Natives %D > 20%of avg or
Continuing ICAL RRF J J- uJ
Cal_il?rat_ion All samples associated
Verification 3) lon ratios within limits to the CCV (Analysis
(CCV) Batch)
AN\ DDT, H : H H J J- R
4) RRTs within criteria
Method Blank 1) Compound results less uJ uJ No qual. All samples in the sameg!
Contamination than or equal to 5 times Preparation Batch as
blank contamination the method blank
internal Standard | 1) % Recovery < CL but > J J- Ud Sampie
(Surrogate) 10%
Recovery‘ J J- R
2) % Recovery <10%
J J+ no qual.
3) % Recovery > CL
JN JN Evaluate
4) S/N ratios <10:1
Matrix Spike/matrix | 1) If Original Sample Result Parent Sample
Spike Duplicate >4X Spike Concentration,
(MS/MSD) (Optional)| MS/MSD Not Evaluated
%Zo Recovery < CL but > J J- UJ
3) % Recovery <10% J J- R
4) % Recovery > CL J J+ no qual.
77777 o ) J uJ
|| 5) RPD > C N ||
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TABLE 3.4-1. DATA VALIDATION FLAGGING CONVENTIONS

Data Qualifier Flag

—

Page 12 of 18

GC/HRMS Analyses Detects Non-detects
Quality Control _ Non-
ltern Evaluation Biased | Biased Sample(s) Qualified
| All samples in the same
- |1) % Recovery < CL J J- uJ Preparation Batch as
taboratory Controt but>10% the LCS
Sample Recovery _
2) % Recovery <10% J - J- R
3) % Recovery > CL J J+ no qual.
4) RPD > CL J J uJ
Reporting Limits | Reporting limits not matchingf No No No qual. Sample (noted on
the project specified limits. qual. | qual outlier report)
Results reported below the
project reporting detection J J No qual.
imit. Y
w
Field Duplicates |1) RPD > CL if 25X PQL or No No no qual. Noted in outlier report
If results <5X PQL: qual. | qual.
2) Difference >1X PQL (W)
3) Difference >2X PQL (S)
Field Blanks ° 1) Compound results within| UJ uJ No qual. All samples in the sam
Equipment Blanks |5 times blank contamination sampling event
|————.——__%=




TABLE 3.4-1. DATA VALIDATION FLAGGING CONVENTIONS

FOR HPLC ANALYSES: SW8310 & SW8330

Data Qualifier Flag

HPLC Analyses
Detects Non-detects
Quality Control Non-
Item Evaluation Biased | Biased Sample(s) Qualified
Holding Times 1) Holdingtime exceeded by 2 J J- uJ Sample
(Extraction/Analysis) times or less
2) Holding time exceeded by| J J- R
greater than 2 times
Cooler 1) > 6 and <20 degrees J J- UJ All samples shipped in
Temperature Centigrade the affected cooler.
(Shipping Batch)
2) >20 degrees Centigrade J J- R
3) < 2 degrees Centigrade No No No qual.
qual. qual.
Initial 1) %RSD > 20% J J uJ All samples assccéatej
Calibration with initial calibration
2) r<0.995 J J w (Run Batch)
Initial Calibration | 1) % Difference > +15% J J+ No qual. All samples associated
Verification with initial calibration
(ICV) 2) % Difference < -15% J J- uJ verification (Run
and and > -50% Batch)
Continuing
Calibration 3) % Difference < -50% J J- R or
Verification
(CCV) All samples associated
with continuing
calibration (Analysis
|| Batch)
I
Method Blank 1) Sample results less than uJ uJ No qual. All samples in the sam
” Contamination or equal to 5 times the blank Preparation Batch
7 contamination.
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TABLE 3.4-1. DATA VALIDATION FLAGGING CONV

ENTIONS

Data Qualifier Flag

——

HPLC Analyses
Detects Non-detects
Quality Control Non- _
ltem Evaluation Biased | Biased Sample(s) Qualified
1) % Recovery < CL but > J J- UJ Sample
Surrogate 10%
Recovery ‘ J J-
2) % Recovery <10% R
3) % Recovery > CL J J+ No qual.
Matrix Spike 1) if Original Sample Resuit J J- uJ Parent Sample
Recovery >4X Spike Concentration,
MS/MSD Not Evaluated
2) % Recovery < CL but > J J- R
10%
J J+ No qual
3) % Recovery <10% ‘
)% v ’ J J uJ e
4) % Recovery » CL
5) RPD > CL
Laboratory Control |1) % Recovery < CL but > J J- uJ All samples in the samJn
Sample Recovery 10% Preparation Batch
2% Recovery <10% J J- R
| 3) % Recovery > CL J J+ No qual.
4) RPD > CL J J uJ
Reporting Limits:, Reporting limits not matching No No No qual. Sample (noted in I
i | the project specified limits. qual. | qual. outlier report) I
|
i Results reported below the
i project reporting detection J J No qual. Sample
limit.
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TABLE 3.4-1. DATA VALIDATION FLAGGING CONVENTIONS

HPLC Analyses

Quality Control

Item

Data Qualifier Flag

Detects

Non-detects

Evaluation

Non-

e Biased | Biased

Sample(s) Qualified

‘Page 15 of 18

,%Iuﬁ_l

Field Duplicates |1) RPD > CL if 25X PQL or No No No qual. Non-compliant results
If results <5X PQL: qual. | qual. listed in the ADR outlienj
report
2) Difference >1X PQL (W)
3) Difference >2X PQL (8)
Field Blanks 1) Compound results withing UJ uJ No qual. All samples in the sam
Equipment Blanks times blank contamination sampling event 1]




'TABLE 3.4-1. DATA VALIDATION FLAGGING CONVENTIONS

FOR NON-METALS INORGANIC ANALYSES:
E160.1, E160.2, E300.0, CADHS 300.0-Mod, E365.2/365.3, E415.1, AND SW9060

Non-metals Inorganic

Data Qualifier Flag

Analyses Detects Non-detects
Quality Control -Non-
Itemn Evaluation Biased | Biased Sample(s) Qualified
Holding Times | 1) Holding time J J- uJ Sample
i exceeded by
i 2 times or less
g J J- R
1 2) Holding time
3 exceeded by
greater than
2 times
Cooler 1) > 6 degrees Noted on outlier report for
Temperature Centrigrade Noqual. |No qual. samples shipped in
No Qual |affected cooler
2) < 2 degrees
! Centigrade
Initial 1) %RSD > 20% J J uJ All samples associated
Calibration with initial calibration
2) r < 0.995 J J uJ (Run Batch)
Initial Calibratio:p 1) % Difference > J J+ No qual. | All samples associated
Verification | [+10% with initial calibration
icvy | J J- UJ  |verification (Run Batch)
© | 2) % Difference < -
10% and > -50% '
J J- R
3) % Difference < -
50%
Calibration 1) % Difference > J J+ . No qual |All samples associated
Verification +10% with continuing calibration|
J J-- uJ (Analysis Batch)
2) % Difference < -
10% and > -50%
J J- R
3) % Difference < -
50%
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TABLE 3.4-1. DATA VALIDATION FLAGGING CONVENTIONS

Data Qualifier Flag

Non-metals Inorganic

Analyses Detects Non-detects
Quality Control Non-
Item Evaluation Biased | Biased Sample(s) Qualified
Blank Sample results less u uJ No qual. |All samples in the same
Contamination than or equal to Preparation Batch
5 times the blank
contamination
Matrix Spike 1) if Originai Sampie All samples in the same
Recovery Result >4X Spike Method Batch
Concentration,
MS/MSD Not
Evaluated
2) % Recovery < CL J J- uJ
but > 10%
3) % Recovery J J- R
<10%
J J+ No qual.
4) % Recovery > CL
J J uJ
5) RPD > CL
Laboratory Control | 1) % Recovery < CL J J- uJ All samples in the same
Sample Recovery but > 10% Preparation Batch
2) % Recovery J J- R
<10%
J J+ No qual.
3) % Recovery > CL
J J uJ
4) RPD > CL
Reporting limits not
Reporting Limits | matching the project| No qual. |[Noqual.| No qual. |Sample (noted in outlier
specified limits. report)
Results reported J J
below the project
reporting detection Sample
limit.
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TABLE 3.4-1. DATA VALIDATION FLAGGING CONVENTIONS

Data Qualifier Flag

Non-metals Inorganic

Analyses Detects Non-detects -
Quality Control Non-
item i Evaluation Biased | Biased Sample(s) Qualified

Field Duplicates |1) RPD > CLif >5X | Nogual. |No qual.| No qual. Non-compliant results
i PQL or listed in the ADR outlier
If results <5X report
PQL:

2) Difference >1X
PQL (W)

3) Difference »2X

DML e
rdL (O)

Field Blanks 1) Compound resu|tsl uJ uJ No qual. | All samples in the same
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and Analysis .

Precision
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Achieved
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Review All QC Data
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Review Data.
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Review Data,
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—
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Complete?
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QA/QC Data Flowchart

Figure 3.2-1
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Nonconformance Report
(NCR) NCRNo.

Project Project No.

Activity Location

R e

.

Significant condition adverse 1o quality Yes No
Work stoppage required Yes No Impacts previous data/reports Yes No
Remarks
Evaluated by Date Title
Approved by Date _ Date
Project Manager Program QA/QC officer

Evaiuated by Date Title

Approved by

Date Date
Program QA/QC officer

"Project Manager

Completed by Date

Remarks

Corrective action approved and NCR closed by:

Date Date
Project Manager " Program QA/QC officer

Nonconformance Report Form

Figure 3.3-1
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Fioure 2.4-1

Data Validation Summary Sheet

Aroject Lab Job No Validation Level
Matrix No. of Samples DUP— TB — EB— AB —— Sampling Date
Reviewer Date Validator. Date
Rinal Reviewer. Date Final Validator, Date
Report Needs Revision O Yes Q No . J Revision Received 3 Final Date final
Qualifiers are Needed O Yes O No |
| Q | Method Blanks 0 LMB 278 2 AB 2 EB JFB
3 Yes Sample No. Analyte(s)
QO No
Hold Time Sample No. Qualifier
Q Yes
O No
Confirmation Sample No.
Q Yes
QO No;N/A
Surrogates Sample No. Qualifier
QO Yes
O No
O N/A
QC Samples Q Ms/mMsSD aLes O DUP
O Yes Sample No, Analyte(s) Qualifier
O No
Field Duplicates  sample No. Analyte(s)
Q Yes
Q No;N/A
Preservation Sample No. Problem
Q Yes :
QO No;N/A
Other Problems

(Chain of Custody, Analysis not Performed per Request, Tuning, Calibration, Internal Standards, etc.)

Form DV-005a
2/99



Figure 3.4-2

0C Level
Chain-of-Custody Documentation
Project Lab Job No.
Matrix No. of Samples DUP T8 EB AB Sampling Date (s)
Shipment No.
Chain of Custody Record
1. Project Name Yes No
2. Project No. Yes No
3. Shipment No. Yes No
4. Airbill No. Yes No NA
5. Cooler No. Yes No
6. Samplers' Signature Yes No
7. Field Sampie ID Yes No
8. Matrix Yes No
8. Sample Depth Interval Yes No NA
10. Sampling Date Yes No
11. Sampling Time Yes No
12. Type/Size of Container Yes No
13. Preservation Yes No
14. Filtered/Unfiltered Yes No
15. No. of Containers Yes No
16. Analysis Required Yes No
17. MS/MSD Yes No NA
18. Relinquished By/Received By Yes No
19. Relinquished/Received Date and Time Yes No
20. Special Requirements Yes No NA
Ifield Sample Identifier/Code Reference Sheet
21. Project Charge No. Yes No COCMatch? Y N
22. Shipping Date Yes No COCMatch? Y N
23. Shipment No. Yes No COCMatch? Y N
24. Field Sample ID/Base/Location/Extension Yes No COCMatch? Y N
25, Sample Type Yes No
26. Matrix Yes No COCMatch? Y N
27. Sampling Depth/BeginVEnd Yes No COCMatch? Y N
28. Sample Date Yes No COCMatch? Y N
29. Sample Time Yes No COCMatch? Y N
It all information is complete and correct, check "yes".
if not, check "no*, and enter item number in comments and explain.
Gomments:
ere changes made to COC or Cross Reference Sheet? Yes No

hanges:

Form DV-007
2-98



ARTN@TIGH Figure3.4-3
Data Review Sheet
. _ Project Lab Lab Job No
iethod Matrix —_ Batch No
QC SAMPLE ID E/A DATE SURROGATESA.S. % RECOVERY RPD
MS/MSD
LCS/LCD
| MB CONTAMINANTS
LAB | FIELD SAMPLEID | S/E/A DATE SURROGATESA.S. HITS/ND;2ND CO; DUP | FLAG

12/94



EARTH %%D T ECwN Figure 3.4-4
Blank Evaluation Sheet

Prbject Lab Lab Job No.
Matrix

Contaminants are present in the following blanks:

S/E/A Assoclated
Blank ID Date Method Contaminant Result Sample ID

Result

Flag

Fe N S S o SO P T el e sess Sedhtl 4 sesse sl




EARTH ¥ £E € N
@ Figure 3.4-5
Calibration and Instrument Information - Organics
J ' Review Sheet
Project Lab Lab Job No.
Method Matrix Batch No.
(3C Analyses: Instrument ID
DATE | TIME | FREQUENCY | ASCERT | ResuLts | RAWDATA |
rz0.995
INITIAL CALIBRATION by
CONTINUING CALIBRATION Daily +15% D
CALIBRATION CHECK 10%
(CCV) + 15% D
End
COMMENTS
w
GCMS Analyses: Instrument ID
DATE | TIME | FREQUENCY | SGEEET | REsuLts | RAWDATA
LC Before I.C
BFB/OFTPPTUNING : \
Every 12 hrs -
INITIAL CALIBRATION
CONTINUING CALIBRATION Every 12 hrs
INTERNAL STANDARDS
IN CALIBRATION CHECK Every 12 hrs
COMMENTS
' Form DV-006A
12/94
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Figure 3.4-6

Calibration and Instrument Iinformation - Inorganics
Review Sheet

Project Lab Lab Job No.
Method Matrix Batch No.
Metals Analyses: Instrument ID
Date | Time | Frequency éﬁfgﬁ; Resuits H%vr‘&aga
INITIAL CALIBRATION Daily
ICP HIGH STANDARD
After initial
ICV calibration
10%
ccv
End
After initial
ICB calibration
10%
ccB
End
Beginning +20%
ICS End + 20%
ICP SER. DIL.
MSA
Inorganic Analyses: Instrument ID
Date | Time | Frequency Ascept Results Raw Data I
iNiTIAL CALIBRATION
CONTINUING CALIBRATION Daily or
OR ICV after I.C,
10%
ccv
End
ICB After I.C.
10%
ccB
End
Comments

Form DV-006B
1/95
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4.0 FEASIBILITY STUDY APPROACH

The scope of the work for the FS at the Project Site will be conducted in
accordance with the objectives and procedures presented in this Work Plan. The
purpose of the FS is to evaluate site characteristics, cleanup goals, and the
performance of remedial technologies in order to select the most cost-effective
alternative for each area of interest.

Existing data and data collected during the RI will be used to identify areas
exceeding clean-up goals based on the intended clean closure of the Project Site.
Areas of interest where no further action is considered appropriate will be
identified, but will not be evaluated in the FS process. Areas of interest where
further action is required will be addressed in a focused FS, as clean closure is
the approach being taken at the Project Site. The areas of interest to be
addressed in the focused FS include:

. Sites with detected contaminants of interest above the established
background concentrations for the Project Site (developed during
the site characterization)

The overall FS process includes three phases to select appropriate remedial
actions:

deveio, pTe“ of aiternatives
The screening o Iternanves

The detailed analysns of alternatives.

[ ] * @
ﬁl

The following sections present the approach to conducting each phase of the
focused FS and a description of the governing criteria.

DEVELOPMENT OF ALTERNATIVES

4.1.1 Development of Remedial Action Objectives

Medium-specific or site-specific remedial action objectives to protect human health
and the environment will be developed based on existing information and
information collected during the RI. The objectives will specify the contaminants
and media of interest, the exposure route(s) and receptor(s), and an acceptable
contaminant level or range of levels for each exposure route (e.g., nondetect and

cal. L E LT e s T

established background concentrations for clean closure).

In addition, action-specific ARARs will be identified. These will include federal
requirements, and California requirements that are either more stringent than
federal ARARSs or that specify requirements where no federal ARARs exist.
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4.1.2 Development of General Response Actions

General response actions that wili satisfy the remediai action objeciives wiii be
developed for each area of interest. For example, based on existing data and
clean closure requirements, the general response actions for contaminated soils
are likely to include excavation, treatment (if necessary), and off-site disposal.
The No Action response will be included as it is always considered as a baseline
for comparison with other remedial alternatives in accordance with the National

Contingency Plan (NCP).

The volume of contaminated media to be remediated at each area of interest will
be estimated based on the clean-up goals, site conditions, and the nature and
extent of contamination. In general, areas and volumes of media to be remediated
will be estimated on the bases of contaminant concentrations and distribution
exceeding the clean-up goals.

4.1.3 Identification and Screening of Remedial Technologies and Process

PNend® s
vptions

For the general response actions developed for each area of interest, waste
treatment technologies and process options will be identified. For example,
TNT-contaminated soil treatment may be accomplished by technologies such as
bioremediation and thermal destruction; process options for thermal destruction
may include such technologies as incineration and thermal desorption.

‘ A
Technology types and process options will be identified based on a literature '
search to identify accepted, demonstrated, and emerging remedial approaches for
water and soil. Sources to be included in the literature search include EPA’s
Superfund Innovative Technology Evaluation (SITE) Program, EPA publications,
journals, and trade publications. The performance information gathered in the
literature search will be evaluated to identify technologies that have been proven
successful at sites with similar conditions.

The technology types will then be screened on the basis of technical feasibility to
ensure that only those applicable to the detected contaminants, their physical
matrix, and other site characteristics are considered.

4.1.4 Evaluation of Process Options

The process options will be evaluated using effectiveness, implementability, and
cost criteria to select one or more representative processes for each technology
type retained. The selected options will then be carried forward into alternative
development.

Evaluation of the effectiveness of each of the process options will focus on the
following: potential effectiveness in handling the estimated areas or volumes of
media and meeting the remediation goals; potential impacts on human health and

Non-Ordnance and Explosives RI/FS Work Plan
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the environment during the construction and implementation phase; and the proven
rellablhty of the process with respect to the contaminants and conditions at the

Project Site. For example, a treatment process that generates a hazardous

degradation product may not be effective in meeting the clean closure remediation
goal for the Project Site.

The implementability evaluation will assess both the technical and administrative
feasibility of implementing the process options. As technical implementability was
used as the screening tool for technology types in the previous step, this
evaluation will focus on the institutional aspects of implementability such as the
following: the ability to obtain necessary permits for off-site actions; the availability
of treatment, storage, and disposal services; and the availability of equipment and
skilled workers to implement the option. For example, TNT-contaminated soil may

remnrp treatment to render it nonreactive orior to h'anspcﬁ and landéin diSﬁﬁsal

e treatn render it nonreactive pr
The cost evaluation of the process options will be based on relative capital and
operations and maintenance (O&M) costs. The cost analysis will be made on the
basis of engineering judgment of whether costs are high, medium, or low relative
to other process options in the same technology type. For example, costs for
disposal at a Class |, II, and |1l landfill will be high, medium, and low, respectively.

IDENTIFICATION AN‘D SCREENING OF ALTERNATIVES

The potential technologies and process options will be combined into media-
specific or area of interest-specific alternatives. For example, an alternative for
TNT-contaminated soils may be excavation/windrow composting/Class |l landfill
disposal. The developed alternatives will be defined with respect to size and
configuration of the representative process options, the time frame for
remedlatlon the rates of treatment, l::nnhnl rnnlurnments for ampleulwututiuu,
distances for disposal technologies, and required permits for off-site actions and
imposed limitations such as emissions control requirements.

In thic nha tha antive mlén A A

In this phase, the entire alterna ative, in contrasttoa s spec ecnnmogy Or process
option, as in the previous phase, will be screened on a general basis against the
short- and long-term aspects of the effectiveness, implementability, and cost
criteria.

Each alternative will be evaluated to assess its effectiveness in providing protection
of human heaith and the environment, and to assess the reductions in toxicity,
mobility, or volume that it will achieve.

The implementability evaluation of each alternative will also consider technical and
administrative feasibility. Technical feasibility refers to the ability to construct,
reliably operate, maintain, and monitor process options. Administrative feasibility
refers to the ability to obtain approvals from regulatory agencies, the availability of
treatment, storage, and disposal services and capacity, and the availability of
required equipment and skilled workers.
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The bases for the screening cost estimates may include generic unit costs, vendor
information, conventlonal cost-estimating guides, and cost estlmates for similar

proj
(e.g., engineering, contlngencnes) will not be considered during the screening
effort unless an alternative involves substantially higher or lower indirect costs than

other alternatives.
4.2.1 Treatability Studies

For well demonstrated remedial technologies, the area of interest-specific
information collected during the Rl may be sufficient to evaluate the performance
and cost of these alternatives without conducting treatability studies. For

technologies that have not been sufficiently demonstrated, or when site
characterization alone is not sufficient to nraan treatment performance or to

i IEAT CANAANS T Tt e AT VT T Y S gl

‘ estimate equipment sizes or costs, a treatablllty study may be desirable.

Treatability studies may be conducted at the bench- or pilot-scale as part of the
site characterization. The decision of whether to conduct bench- or pilot-scale
treatability studies is generally governed by the level of development of a particular
technology. Bench-scale studies, which are typically performed in a laboratory, -
are often adequate to confirm the anticipated effectiveness of a demonstrated
technology on new wastes. Innovative technologies generally require pilot-scale
testing since cost and performance data are not readily available. Bench-scale
studies would probably be conducted for an innovative technology prior to
conducting a pilot-scale treatability study in order to establish a range of optimal
conditions and to determine whether the technology is capable of achieving the

clean-up goals.

If treatability studies are necessary, a treatability study work plan will be developed
to execute the tests. The work plan will include the following: a waste sampling
plan; waste characterization; treatment goals; data requirements for estimating the
cost of the technology being evaluated; and information needed for procurement

. - : .
of equipment and analytical services. The results of the treatability studies will be

included in the FS report, and will be used to support detailed analysis of remedial
| alternatives and full-scale design efforts, if appropriate.. Treatability studies, if
i necessary, will be conducted in accordance with the Guide for Conducting
Treatability Studies under CERCLA (Environmental Protection Agency, 1989) and
with EPA guidance on treatability studies for specific technologies. ’

i
4.3 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES
‘ The detailed analysis of remedial alternatives will consist of an individual analysis
of each alternative against a set of evaluation criteria, and a comparative analysis
of all options against the evaluation criteria with respect to one another.
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The individual analysis will include the following: a technical description of each
alternative that outlines the waste management strategy involved and identifies the

significant ARARSs associated with each aiternative; and an assessment of the
performance of each alternative with respect to each of the evaluation criteria.

EPA has developed nine evaluation criteria for detailed analysis of remedial

| alternatives as codified in the NCP (40 CFR 300.430). These criteria include:

Overall Protection of Human Health and the Environment. The assessment of
this criterion addresses how the remedial alternative, as a whole, achieves and
maintains protection of human health and the environment. This evaluation
describes how site risks posed through each migration pathway are eliminated,
reduced, or controlled through treatment, engineering controls, or institutional
controls.

Compliance with ARARs. This evaluation criterion is used to determine whether
each alternative will meet all ARARs identified in the RI/FS process, and/or

RS PUGV S P 3 wr—emoma oA

provides the justification for a waiver as aliowed under CERCLA.

Long-Term Effectiveness and Permanence. This criterion is used to evaluate
the ability of a remedy to maintain reliable protection of human health and the
environment over time, once cleanup goals have been met. The evaluation will
address the magnitude of residual risk as well as the adequacy of associated
controls (i.e., engineering or institutional).

Reduction of Toxicity, Mobility, or Volume Through Treatment. This
evaluation criterion addresses the statutory preference for remedial alternatives
capable of permanently and significantly reducing toxicity, mobility, or volume of
the hazardous substances through treatment. This assessment will describe
specific requirements and limitations of the treatment process and both the
quantities and characteristics of the treatment residuals or byproducts.
Shont-Term Effectiveness. This evaluation criterion addresses the time period
needed to achieve protection and any adverse impacts on human health and the
environment that may be posed during the construction and implementation phase
until the clean-up goals are achieved.

Implementability. This evaluation criterion addresses the technical and
administrative feasibility of a remedial alternative, including the availability of
services and materials required during implementation.

Costs. This evaluation criterion requires the development of estimated capital
(direct and indirect) and annual O&M costs, and a present-worth analysis to
evaluate the total costs of a remedial action alternative, including the post-closure
period.
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5.0 PROJECT ORGANIZATION AND SCHEDULE

PROJECT ORGANIZATION

The organizational structure for this project is shown on Figure 5.1-1. This
organizational structure provides the PM with a dedicated project team, including
project engineers, technical and administrative support staff, and subcontracting
managers. A detailed description of Project Team member responsibilities is
presented in this chapter.

This project organization is designed to provide a clear line of management
responsibility and authority; facilitate delegation of authority to the management
level responsible for completing the RI/FS and related work products; and
maintain appropriate cost, schedule, and quality control. The organization
reflects strong technical and management leadership and provides a direct line of
communication between Earth Tech managers and Granite’s representative,
Russell Resources, Inc. Lines of communication from Earth Tech to the DTSC
and the CESPK are through Russell Resources, Inc.

overall coordination of the project with the DTSC. Additional responsibilities
include receiving all notices, comments, approvals, and other communication
from the DTSC. The Project Coordinator works closely with the Project Engineer
and all other Project Team members to ensure that project goais and objectives,
including the project schedule, are met. Lines of authority for the Project
Coordinator flow directly from the responsible parties named in the Order. The
Project Coordinator serves as the primary point of contact for the Project
Engineer.

Project Coordinator - The Project Coordinator's primary responsibility is for the

Program Management Responsibilities. It is the responsibility of all
management personnel who may affect the quality of the RI/FS, studies,
operations, or other quality-related functions to be aware of and implement the
policies and practices set forth in this document, which includes the FSP, the
QAPP, and the SSHP. The Project Engineer may delegate authority to

appropriate personnel to assure activities are conducted in a compliant, cost-
effective, and timely manner. However, responsibility for the project will remain
with the Project Engineer. A summary of the responsibilities of project

management personnel is provided as follows:

Project Engineer. The Project Engineer, who is responsible for the overall
direction, coordination, technical consistency, and review of the RI/FS, will
monitor the performance of all project staff through the PM. The Project Engineer
will have the authority to select or dismiss staff, select or terminate major
subcontractors; approve or disapprove budgets and schedules; stop work; and
communicate with Russell Resources, Inc., and the City of Benicia, as

Non-Ordnance and Explosives RI/FS Work Plan 5-1
Tourtelot Cleanup Project, Benicia, California



necessary, to evaluate the progress on any task and ensure the early resolution
of any problem. Communication with DTSC and the CESPK will be coordinated

with Russell Resources, Inc. The Project Engineer is responsible for overall

direction, coordination, technical consistency, and review of the entire contract.
Specific responsibilities include:

. Final approval and review of project plans, all project
deliverables, schedules, contract changes, and manpower
allocations for each task

. Approval of budgets and schedules, and changes in budgets or
schedules

. Designation of a PM for the RI/FS

. ‘Ensuring availability of key personnel assigned to the project for

the duration of the project

. Overseeing coordination among management, field teams, and
support personnel to ensure consistency of performance

. Communicating, as necessary, with the City of Benicia Program
Manager to evaluate the progress of the program and to facilitate
the early resolution of any potential problem.

Project Manager. The PM, who will report directly to the Project Engineer, will be
fully responsible and accountable for all project activities, and will serve as the

focal point and main channel of communication between Russell Resources, Inc.,
and the project team regarding technical and scheduling matters. The PM will

T RN AT

establish and interpret project pO|ICIeS, monitor schedule and cost; coordinate all
reporting and other forms of communications; ensure necessary resources are
made available; prepare RI/FS project plans; identify and resolve potential
problems or conflicts; and provide for safe performance and quality of the work.
Other duties, as appropriate, will include;

. Allocating work assignment, budgets, and schedules to members
of the project team, and orienting the staff to the goals and
objectives of the RI/FS

. Evaluating the qualifications of project staff and critical

subcontractor personnel, and identifying individuals who need
additional training

. Assigning project field mana

e e L

and providing them with the necessary resources

. Tracking the performance of the RI/FS
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. Reviewing, approving, and consistently implementing the project
planning documents (e.g., this Work Plan) and procedures
including approval of monitoring well site locations, chemical
analysis parameters, geophysical techniques, schedules, and
manpower allocations

. Addressing specific.tasks for compliance with federal, state, and
local regulations/laws, and directives

. Providing overall technical, quality, and performance consistency
throughout the RI/FS
. Identifying procurement needs (e.g., materials, services,

subcontracts) and coordinating project procurement with the
subcontract administrator

. Identifying, documenting, and notifying the PE, the QCSM, the
Health and Safety Officer (HSO), the OE Safety Manager
(OESM), and project staff of changes in project scope

. Reviewing procurement documents, sampling logs, laboratory

reports, and final reports

. Interacting with regulatory or public agencies at the request of
Russell Resources, Inc., and preparing progress reports

. Disseminating project-related information from Russel|
Resources, Inc.

. Preparing the RI/FS Report and related presentations at
progress meetings between the project team and Russell -
Resources, Inc.

. Reporting any significant conditions adverse to quality and
obtaining concurrence by the QCSM on proposed resolutions

. Reviewing quality assurance audit reports and any resulting
corrective action disposition.

Quality Control Systems Manager. The QCSM will be appointed by the PM to be
principally responsible for execution of all QC operations. The QCSM will be
directly responsible to the PM.

The QCSM, or her/his designee, will interface with the client and regulatory
agencies on the quality functions of the project and will coordinate activities with
the PM. In addition, he/she will, as necessary, perform audits, surveillance,

document reviews, and other quality functions as required to determine the
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continued effectiveness of the QAPP. The QCSM will, as necessary, audit
compliance with the QAPP, and will perform QC review of selected project tasks.
The QCSM will work closely with the Project Chemist, who is responsible for all
aspects of the investigation that may affect data quality. Other responsibilities of
the QCSM will include, but will not be limited to:

. Reporting regularly to the PM on the status of QAPP
implementation
. Providing quality orientation training and disseminating

applicable quality information to the project staff

. Maintaining the authority to stop work that is not in compliance
with the project

« - Coordinating all QC functions on the project
. Identifying the need for corrective actions, and initiating,

recommending, and coordinating solutions for project-wide
issues; maintaining a formal corrective actions tracking system

. Reviewing project-generated procurement documents to assure
that applicable quality requirements are adequately stipulated
and followed

. Performing periodic quality inspections of project records

. Coordinating submittal of all quality-related reports.

Project Chemist. The Project Chemist will have knowledge of environmental
analytical chemistry methodologies as described in EPA SW-846, and quality
control procedures as applicable to environmental analytical chemistry. The
Project Chemist will report directly to the Project Manager and will have a direct
line of communication to both the Analytical Laboratory and the QCSM. The
Project Chemist will have, as a minimum, the following qualifications:

A minimum of a 4-year college degree in chemistry from an accredited post-
secondary institution. Also required is a minimum of 4 years of combined -
professional experience at the level of a commercial environmental analytical
laboratory and employment as a part of a Contractor project management team,
of which a minimum of 1-2 years must be directly related to environmental
investigations and/or remedial actions as a part of a project management team
(i.e. not primarily employed at a laboratory).

The Project Chemist will have a "hands‘on" role in management of project tasks
associated with sampling and analysis i§ncluding preparation of the QAPP,
preparation of the FSP, instruction of field personnel in sampling and

54
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preservation requirements, general oversight of field personnel involved in
sampling activities, coordination with the analytical laboratory to insure readiness
to implement project specific requirements, review of analytical data as it
becomes available to ensure conformance with quality standards, implementation
of corrective actions in accordance with these specifications when review of data .
uncovers deficiencies, and service as a point of contact for the responsible

parties for issues related to environmental chemistry. Other responsibilities will
include, but not be limited to:

e Oversight of all on-site analytical testing including field-
screening tests and Quality Assurance testing that verifies the
chemical data.

o Review and verification of all chemical data for hazardous waste

manifests. The Chemist shall also prepare all data validation
reports or review for accuracy all data validation reports prepared
by subcontractors.

. Verification that the laboratory audit requirements in Section
3.3.2.3 have been fulfilied, including carrying follow-on audits
while project samples are in house.

Health and Safety Officer. The HSO will be principally responsible for execution
of all health and safety operations for field activities. The HSO will have
knowledge of the Occupational Safety and Health Administration (OSHA)
requirements and corporate health and safety requirements.

The HSO is responsible for the implementation of the SSHP and will provide

overall direction of the health and safety function for field activities. The HSO, or
her/his designee, will administer health and safety functions of the project and will
coordinate activities with the PM. in addition, the HSO will perform any
necessary audits, surveillance, document reviews, and other health and safety
functions as required to determine the continued effectiveness of the SSHP.
Other responsibilities will include, but will not be limited to:

. Coordinating the Program Certified Industrial Hygienist (CIH)
review of the SSHP and obtaining the CIH certification of the
SSHP

. Ensuring regulatory and operational compliance with OSHA

requirements, the SSHP, and Earth Tech corporate health and
safety requirements

) Reviewing health and safety training and medical monitoring

sater ~
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. Working with the PM and the FTL to ensure that all health and
safety requirements outlined in the SSHP are implemented in the

field

. Performing document reviews, and other health and safety
functions as required to determine the continued effectiveness of
the SSHP

. Performing random health and safety assessments in the field,

implementing corrective measures for site-specific health and
safety deficiencies, and verifying resolution of any resulting
corrective actions

. OVEI’SIDht of a SS(‘ who will manitor the |nh=||r|r| :hlnp.lng' and
control of hazardous or potentially hazardous samples and
materials, and brief all field personnel concerning health and

safety requirements.

Ordnance and Explosives Safety Manager. The OESM will be appointed by the
PM to be principally responsible for execution of all O operations for field
activities. The OESM should have an adequate understanding of the Department

of Defense Explosive Safety Board Guidelines and be recognized by the USACE
as capable of performing the necessary OE work required under the order. The
OESM will have knowledge of all requirements mandated by OSHA, USACE,
U.S. EPA, 8 CCR, and the Earth Tech Corporate Health and Safety Program.
The OESM will be directly responsible to the PM.

The OESM is responsnble for the |mplementat|on of the OE avondance

OE escort and avoidance functions for field activities. The OESM, or his/her
designee, will interface with the Field Team Leader (FTL) on OE safety functions
of the project and will coordinate activities with the PM. In addition, he/she will,
as necessary, perform audits, surveillance, document reviews, and other OE
safety functions as required to determine the continued effectiveness of the
SSHP. The OESM will, as necessary, audit compliance with the SSHP, and will
perform OE safety reviews of selected project tasks. Other responsibilities will
include, but will not be limited to:

. Performing and documenting regular and frequent OE site
hazard inspections and observing employees at work

. Stopping work when necessary to prevent injury or iliness

associated with OE and to ensure personal and environmental
health and cafnh:

LRS- 11— )

. Investigating all injuries and illnesses resulting from OE-related
incidents

Non-Ordnance and Explosives RI/FS Work Plan
Tourtelot Cleanup Project, Benicia, California



. Implementing OE avoidance procedures to eliminate or mitigate
hazards

. Providing the OE safety portions of training sessions or briefings
for site and visitor personnel.

Field Team Leader. The FTL reports to the PM and is responsible for project
setup in the field, including identifying and scheduling personnel resources,
materials, and equipment. The FTL is assigned to oversee and control all field
activities, and is responsible for field cost tracking through administrators and
project billing. The FTL will also conduct project control assessments and
provide purchasing support for small purchases necessary to initiate the project.
The FTL will provide site level implementation of environmental protection, fire
protection, occupational safety and health requirements, and permitting for this
project. The FTL has the organizational freedom and authority to implement
changes to work practices; identify problems and proposed solutions; and if
necessary, stop work activities that could pose a threat to personnel or the
environment. The FTL will coordinate activities with the PM and other project
personnel as appropriate. Duties of the FTL include, but are not limited to:

. Initiating the non-OE investigation field activities with the

required resources, materials, and equipment

. Directing all field activities, supervising field staff and any
subcontractors, and ensuring that field procedures described in
the FSP/SSHP are implemented

. Maintaining daily records of work performed, personnel on site,

and any work stoppages or communications with other agencies

pertaining to the project

. Managing equipment preventive maintenance, decontamination,
and calibration programs

. Assisting the QCSM with instruction of field personnel in the
sample management techniques included in the QAPP

. Ensuring that the samples taken meet the sampling requirements
. Ensuring the collection of equipment rinsate samples
. Assisting the QCSM in ensuring preventive maintenance is

conducted on instruments used for sampling and analysis

. Using a correction tracking system in order to ensure correction
of field work and laboratory deficiencies.
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Site Safety Coordinator. The FTL will also serve as the SSC for this Project. The
SSC is responsible for performing the routine duties for health and safety, and
will coordinate any necessary assistance from the designated HSQ. The SSC
will administer the SSHP and the applicable site-specific safety guidance
document. Additional SSC responsibilities include:

Reading and becoming familiar with the SSHP

Enforcing the requirements of the SSHP and other applicable
safety requirements

Stopping work, if necessary, to prevent injury or illness and
ensure personal and environmental health and safety

Determining excavation routes, and establishing/posting local
emergency contact telephone numbers

Ensuring that all applicable site personnel and visitors have
received the proper training and medical monitoring before
entering any controlled areas

Presiding over any tailgate safety meeting and maintaining
appropriate training documentation/attendance records

Implementing air monitoring according to directives in the SSHP

Implementing changes in health and safety procedures as
directed by the HSO and/or approved addenda to the SSHP.

52  Project Schedule
|

The RI/FS includes development of this Work Plan, the field investigation, and an

documents, including the RAP, Remedial Design Plan, and California
Environmental Quality Act documents, will also be prepared as part of the overalll

|
‘ RI report documenting the results of the field investigation. Several follow-on
i
|

project investigation and remediation. A schedule of the activities associated
| with the Non-OE RI/FS activities is provided in Table 5.2-1.
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Table 5.2-1. RI/FS Schedule of Activities

Activity Start Date Completion Date
Issue Revised Draft - November 9, 1999
RI/FS Work Plan
Issue Draft Final - November 16, 1999
RI/FS Work Plan
Agency Interim Approval November 22, 1999 ' November 23, 1999
of Draft Final
RI/FS Work Plan
Field Work December 1, 1999 December 24, 1999
Prepare Intemal Draft . December 24, 1999 TBD
RI/FS Report
Issue Administrative Draft - 8D
RI/FS Report
Issue Draft RI/FS Report - TBD
Issue Final RI/FS Report - TBD

RI/FS = Remedial investigation/Feasibility Study
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g w | DATE OF BORING: February 13, 1939 N qu IN PLACE
~ E = S.P.T. UNCON
[ i .
w g Z I | SURFACE ELEVATION: Approx. 380.0 feet BLOWS/FT COMP . DRY MOIST.
w 3 a 3 STRENGTH | UNIT | CONTENT
¥ w Su (TSF) WEIGHT
E J o° *MODIFIED
o & < w DESCRIPTION FOR *FIELD
u g S 3" 0.0, PENET. % ORY
8 - SAMPLER APPROX. (PCF) | WEIGHT
?&’ Dark brown silty CLAY, stiff,
7/ moist. :
é&’ /]
/ / Brown silty CLAY, stiff, moist. f
Grey fine SANDSTONE, hard, dry.
1-1 § : | Easier drilling. 37% 116.4 | 13.6
: £ | Brown SANDSTONE, damp, moist,
completely weathered, highly
jointed with some iron oxide
stains.
1e Do
1-2 ﬂ 5 46*
~18
Brown CLAYSTONE, highly
fractured, highly weathered
with oxide staining, moist.
~20
28%* 113.1 | 17.7
~295
Grey fine grained SANDSTONE, 70%
hard, dry, moderately
- = | fractured, moderately
. < 1 weathered.
-NG Southamption-Units D-1 through D-7 BORING NO.: 1 FI$JRE
. ED DATE: Fubruary 1996 ﬂ
NCORFPORATED Bericia, California
’ JOB NO.: N@~-1736-Mi2 L)




g w | DATE OF BORING:  February 13, 1989 N qu IN PLACE
- i g §.P.T. UNCON
- a .
w e & Z | SURFACE ELEVATION: Approx. 380.0 feet BLOWS/FT CoMP. DRY uoxsg.
E 2 gy STRENGTH UNtT ;gg.n-_'
~ w gy (TSF) WEIGHT
z - 8o *MOOIFIED
o & - w ‘ DESCRIPTION FOR *FIELD
8 & o | 3 0.D. PENET. % ORY
o g | SAMPLER APPROX . (PCF) WEIGHT
30 |
i 1-5 i 50%
Bottom of boring at
38 approximately 33.5 feet.
| No free water encountered.
|
~ae
a5
58
- i
~s55
60
" \ §5uuth¢mptiun-Unit= D-1 through D-7 BORING NO. % 1 FINGOURE
ENGEO ‘ DATE: Februasry 1990 ‘:;
INCORPORATED Benicia, californis
’ JOB NO.: N9-1736-M12 =




DEPTH (FEET)

T T

SAMPLE

SAMPLE NUMBER
LOCATION AND

Loa,
TYPE OF

DATE OF BORING:  February 13, 1989

SURFACE ELEVATION: Approx. 200.0 feet

DESCRIPTION

N
S.P.T.
BLOWS/FT

*MODIFIED
FOR
3v o.p.
SAMPLER

qu
UNCON.
COMP.

STRENGTH
(1SF)

*FIELD
PENET.
APPROX.

IN PLACE

DRY
UNIT

uctouT
maaang

(PCF)

MOIST.
CONTENT

% DRY
WEIGHT

Dark brown silty CLAY, soft,

wet.

\Brown silty CLAY, soft, wet.

Hines Wilan

Dark brown silty CLAY, very

\stiff, moist.

Brown sandy silty CLAY, stiff
to very stiff, moist with
occasional rounded gravel.

Brown silty CLAY with some fine
rounded gravel, medium stiff to
stiff, moist, lost sample.

—15

-

# weathered,

-] Orange. brown CLAYSTONE and

interbedded grey shale, highly
fractured and jointed, highly
moist.

f&; Grey fine SANDSTONE, moderately

fractured, moderately

. © | weathered, damp.

—20

'“\KVery shale like)

VE, thinlv bedded
athered, moderately

Bottom of boring at
approximately 25.25 feet.

20%*

O*

25%

50/3"=*

50/3"*%

112.3

15.7

ENGEO

INCORPORATED

Southamption~-Units D-1 through D-7

Benicia, California

BORING NO.: 2

DATE: February 19960

JOB NO.:

NS~1736-M12

FIGURE
NO.

3




. g w | DATE OF BORING:  February 13, 1989 N qu IN PLACE
~ & J S.P.T. UNCON
- w > 0 .
w a 5 I | SURFACE ELEVATION: Approx. 205.0 feet BLOWS/FT COMP. DRY Mms.
i 2 "5 STRENGTH | uwIT | cont
- w g (TSF) WEIGHT '.
z w S *MOD1FIED ‘
& : - DESCRIPTION FOR *FIELD
o & o 3% 0.D. PENET. % DRY
S = SAMPLER APPROX. (PCF) WEIGHT
i
-0 ! .
7 Dark brown silty CLAY, soft,
- J wet
7\ f
42? Brown silty CLAY, stiff, moist.
Fal
| Brown CLAYSTONE, completely
weathered, highly fractured,
moist.
| 3g%* 116.6 | 14.8
|
|
|
23/3"% 13.5
Gﬁey CLAYSTONE, moderately
weathered, moderately
fractured, dry, hard.
|
|
|
|
|
|
i
|
|
Southamption-Units D-1 through D-7 BORING NO.: 3 Fiﬁ?R
: DATE: February 1990 J;
Benicia, Califarnia e

JOB NO.: N9-1736-Mi2




®

" % w | DATE OF BORING: February 13, 1989 N qu IN PLACE
~ i z 2 S.P.T, UNCON.
w g 5 I | SURFACE ELEVATION: Approx. 205.0 feet BLOWS/FT COMP. DRY MOIST.
L b4 ol STRENGTH |  UNIT | CONTENT
- w [ S (TSE) | WEIGHT
z w 8o *MODIF1ED
o ¢ “w DESCRIPTION FOR *FIELD
8 g : % 3" 0.D. PENET . % DRY
hs SAMPLER APPROX. (PCF) | WEIGHT
—36
3-4
- Bottom of boring at
i approximately 30.5 feet.
No free water encountered.
‘Gd
~ 40
45
50
~55
s
69
E:NGEO Southamption-Units D-1 through D-7 BORING NWO.: 8 F:;%JRE
o DATE: February 1990 .
INCORPORATED Benicia, California 4
JOB NO.: N9-1738-M12




o 2 w | DATE OF BORING: February 14, 1989 N qu IN PLACE
;: = ij S.P.T. UNCON
m z .
5 g & I | SURFACE ELEVATION: Approx. 250.0 feet BLOWS/FT COMP. DRY MOIST
L 3 ] ; STRENGTH |  UNIT CoNTENYw
< : g, } (TSF) WEIGHT
P J o° | *MOD1FIED
a Fo|-w | DESCRIPTION FOR *FIELD
o » cr 3% 0.0, PENET. % DRY
g - SAMPLER APPROX. (PCF) WEIGHT
-0 : .
Dark brown silty CLAY, soft.
- ‘ .
|
Becoming moist, hard.
L | :
N %
|
-5 !
I 4-1 / ‘ 18% 114.0 | 15.6
|
i
- ‘||| Brown sandy SILT to siltstone,
e ‘Il completely weathered, weak,
‘1| | damp, highly fractured.
- 4-2 W" 24%*
I Grey brown CLAYSTONE,
completely weathered, closely
—18 fracture, damp to moist.
|
- !
4-3 ‘ 52
| |
Grey-light grey CLAYSTONE,
- moderately weathered,
0 moderately fractured, hard,
dry. . ‘
- 4-4 ; 62 10.3
i Bottom of boring at
approximately 21 feet.
- No free water encountered.
!
28 i
|
-
30 {‘I'
E %Southlmptinn-Units D=1 through D-7 BORING NO.: 4 FiIGDURE
ENG D | ’ DATE: February 1998 —
INCORPORATED Benicia, California 0B MO+ Mo-i7em-mis -




LOCATION AND

DEPTH (FEET)
SAMPLE NUMBER

Log,

DATE OF BORING: February 14, 1989

SURFACE ELEVATION: Approx. 170.0 feet

DESCRIPTION

TYPE OF SAMPLE

N
S.P.T.
BLOWS/FT

*MODIFIED

qu
UNCON .

STRENGTH
(TSF)

*FIELD
PENET.

I Y-Y-1-T.)'4
AFFRVA,

IN PLACE

DRY
UNIT
WEIGHT

:::::

MOIST.
CONTENT

L2 LA

p—

Brown silty CILAY, stiff, moist

1R

to wet.
\

r

Orange brown silty CLAY,
moist.

stiff,

B N

v
|
’_)
I
N

4 Tan sandy silty CLAY, stiff,
.¥moist.

/

Tan silty SAND, to silty
sandstone, moist, dense, weak,

- highly weathered with abundant,
caliche deposit (to 50
percent) .

{

f

J

Interbedded grey CLAYSTONE and
brown SANDSTONE, moderately
bedded, moderately weathered,
moderately strong.

Fest

Interbedded sandy SILTSTONE and
CLAYSTONE, very weathered, very
fractured, moderately
weathered.

—36

Bottom of boring at
approximately 21.5 feet.
No free water encountered.

22%

50%

64

34

96.9

16.6

35.7

INTORPDRATED

ENGEO

Southamption-Units D-1 through D-7

Benicia, California

BORING NO.: )

DATE:

February 1996

JOB NO.:

NS=-1736~M12

FIGURE

NO.
-

o




o E w | DATE OF BORING:  February 14, 1989 N qu IN PLACE
e w . S.P.T. UNCON..
w g & T | SURFACE ELEVATION: Approx. 145.0 feet BLOWS/FT CoMP. ORY "OIST.
m 3 |B& STRENGTH |  UNIT | CONTE
< ; g (TSF) WEIGHT Y
z J o ° *MOOIFIED
o & “w DESCRIFTION FOR *FIELD
8 S |or 3n 0.0. PENET. % DRY
oF SAMPLER APPROX . (PCF) WEIGHT
|
e 7/, Brown-dark brown silty CLAY,
- 4%% medium stiff, moist to wet.
i ///2 |
2,
I /% Re‘d brown sandy silty CILAY,
-5 7 hard moist with approx1mate1y
| 6-1 /// 1 percent fine rounded gravel. 26% 113.2 | 16.6
: 2
I # | Grey brown CLAYSTONE with some
= interbedded brown fine
- - A&\IDSTONE hlghly to moderately
o “ -+| weathered, highly fracture, »
o "t moderately hard, damp.
! 6-2 B \ 26% 105.5 | 19.2
’ A
15 :
I 2 38
i Grey CLAYSTONE, highly
fractured, moderately to
- slightly weathered, moderately
. hard, damp.
‘ - 855
i Bottom of boring at
approximately 20 feet.
- No free wvater encountered.
' |
28 !
-390 | : 1"’
iSnuth-mptiun-Unitl D-1 through D-7 BORING MO.: © FI,%{’QE
ENGED ‘ ' DATE: Flbru.ry 19960 —
INCORPORATED : Benicia, California 0B NO.: NO-1736-mMi2 i




8 w | DATE OF BORING:  February 14, 1989 N q IN PLACE w
- i 2 S.P.7. UNCON ;
- z 0 . :
w e G I | SURFACE ELEVATION: Approx. 200.0 feet BLOWS/FT COMP . DRY MOIST. |
w 3 H& : STRENGTH UNIT CONTENT !
v u <y (TSF) WEIGHT ;
L o 00 *MOD I F 1ED \
o e < w DESCRIPTION FOR *FIELD
[T q -8 : 3" 0.0, PENET. % ORY |
* 18 SAMPLER | APPROX. | (PCF) | wElgHT
-
° % Brown to dark brown silty clay,
- % stiff, moist.
[ . [Bro ly
5 7-1 | : | weathered, moderately 50*
| - @ | fractured, hard, dry.
.o Grey-brown CLAYSTONE with
- interbedded brown sandstone,
- moderately fractured,
| moderately weathered, dry to
damp, moderately hard to hard.
mis|  7-2 . 55/6"
i Bottom of boring at
- approximately 15.5 feet.
i No free water encountered.
~20
-26
—30
o3 GUR
Southamption-Units D-1 through D-7 BORING NO i F:i‘o &
ENGED DATE: Fabruary 1996 iy
INGORPORATED Senicia, Californias 308 NO.: NS-1738-Mi2 D




. g w | DATE OF BORING:  February 14, 1989 N ‘qu IN PLACE
0 W g S.P.T. UNCON. .
w o 5 E | SURFACE ELEVATION: Approx. 170.0 feet BLOWS/FT COMP . DRY MO1ST
L 3 H & ‘ STRENGTH UNIT. | CONTE
w Tu (TSF) WEIGHT
& ur o ° *MOD1F1ED
o & - w DESCRIPTION FOR *F1ELD
=1 & o > 3" 0.D. PENET. % DRY
9 i SAMPLER APPROX . (PCF) HETCHT
° /4 Dark brown to black silty CLAY,
- / soft, wet.
W
- Dark brown to grey silty CLAY,
i stiff to very stiff, moist.
/A
- .
s i
8-1 | 21% 104.6 | 23.6
I |
i
e X
Dark brown to grey silty CLAY,
- 8-2 stiff to very stiff, moist. 18%* 105.0 | 23.7
: v
-15 %
i V Dark brown to grey silty CLAY,
8-3 % stiff to very stiff, moist. 15% 109.7 | 22.5
| Grey brown CLAYSTONE and
SANDSTONE, moderately
- fractured, very weathered.
20
25
- ; Bottom of boring at
a0 +" | approximately 30 feet. .
1.‘.’»l:n.athlm;:ﬂ'..i.l:ln-Un.i.tl D-1 through D-7 BORING NO.: 8 FLGOURE
ENGED DATE: February 1996 H
INCORPORATED Benicia, California — — -
JOB NO.: N9-1738-M12




. g w | DATE OF BORING:  February 17, 1989 N o IN PLACE
a x 2 §.P.T. UNCON.
. ! g 3 Z | SURFACE ELEVATION: Approx. 150.0 feet BLOWS/FT COMP . DRY MOIST.
w 3 oS STRENGTH | UNIT | CONTENT
' ¥ w &y (TSF) WEIGHT
£ J 6 ° *MOD1F1ED |
o e “w DESCRIPTION FOR *FIELD
8 g e 3 0.0. PENET. % DRY
g SAMPLER APPROX. (PCF) | WEIGHT
J
~° Dark brown silty CLAY, medium
- stiff to stiff, moist.
%
S
[ 9-1 14% 94.9 | 26.2
v
10 %f V4 . . .
Brown silty CLAY, medium stiff,
~15 %}%
[ 9-3 21% 98.3 | 28.4
—20
. )
- . = )| Greyish brown SANDSTONE, highly
i 9-4 K | weathered, very fractured, 50/5"* 121.6 | 15.9
- = | moderately hard, saturated
25 ;-1 along all joints.
[ . & | Very hard drilling.
[ 9-5 Bottom of boring at 50/1"
- approximately 28 feet.
0-
Southamption-Units D-1 through D-7 BORING NO.: ° Fi%URE
E!\I DATE: February 1990 gy
INCORPORATED Benicia, California 308 NO.: NO-1736-miz 41 ¥




2 | DATE OF BORING:  February 17, 1989 N Qu IN PLACE
~ x <] S.P.T. UNCON
[ z a -
m ® G I | SURFACE ELEVATION: Approx. 185.0 feet BLOWS/FT COMP. DRY .
- [ = — eTOEMATU LAt ey
& - W - C AR L Rl L EN
< < T . (TSF) WEIGHT
E o' 8o *MODIFIED
o & < w DESCRIPTION FOR *FIELD
W q - & 3" 0.0, PENET. % DRY
e 18k SAMPLER APPROX. (PCFY | WEIGHT
-
-0 g%’ Brown to dark brown silty CLAY,
- hard, dry at surface, moist and
I / medium stiff at 1 foot.
9?( Brown silty CLAY, very stiff to
' CJ? hard, damp.
5 z/é i
A 10-~1 %¢f Oﬁange brown sandy CLAY, hardqd, 50/4"*
?éé damp to moist, (residual soil).
- |
% |
Lo Grey brown CLAYSTONE, hard, dry -
to damp, moderately weathered,
- moderately fractured. 50/6"*
15 72 |
I Bottom of boring at
g approximately 15.5 feet.
i No free water encountered.
—28
-25 l
L
®
? BORING NO.: 10 FIGURE
- Southamption-Units D=1 through D-7 ORT NO.
ENGED ) DATE: February 1990 B A A
INCORPORATED Benicia, California JOB NO.: N&-1736-Mi2 de L ‘




2 1 | DATE OF BORING:  February 17, 1989 N - IN PLACE |
;'_‘ E q a'l S.P.T. UNCON. .
w £ | & E | SURFACE ELEVATION: Approx. 175.0 feet BLOWS/FT COMP . BRY MOIST.
W 3 & STRENGTH |  UNIT | CONTENT |
~ u <y (TSF) WEIGHT
z 4 09 *MOD I FIED
o e “w DESCRIPTION FOR *FIELD
a8 g s 5 3" 0.D. PENET. % DRY
m g '- CAMDI =0 amAmnAy | smas. feemoa oo
o SAMPELER ArPFROX . (FLF) WEIGHT
-J
e ??’ Red brown silty CLAY, moist,
r / Stiff .
- - 7 /é
- ;%ﬁ Red brown sandy CLAY, hard,
damp.
j ;é
s ,//
11-1 / 33% 115.1 | 15.5
j _
‘o /74 Brown s1ITy CLAY with
7] occasional gravel, fine, hard,
- 11-2 K moist, (residual soil). 58
! 24
- | Grey CLAYSTONE, highly
| weathered, moderately
fractured, moderately hard,
—15 damp.
- 106
] Bottom of boring at
- approximately 18 feet.
20 No free water encountered.
-285
—-30
Southamption-Units D-1 through D-7 BORING NO.: ti F::LURE
NGEO DATE: February 199¢ - ;_L
iNéFﬁﬁOﬁATED Benicia, California 308 NO.: NO-1736-miz L=




o g w | DATE OF BORING:  February 17, 1989 N qu IN PLACE
- w S B §.P.T. UNCON.
H T ] E SURFACE ELEVATION: Approx. 100.0 feet BLOWS/FT COMP . DRY MOIST
Y 2 H o STRENGTH UNIT | CONTE
- u Ty (TSFY WEIGHT
z o 86 *MOD 1 F IED
a & - DESCRIPTION FOR *FIELD
i ry .2 ' 3" 0.D. PENET. % DRY
o |8F SAMPLER | APPROX. | (PCF) | WEIGHT
N
0 % Brown silty CLAY, stiff, moist.
- %/ Red brown sandy silty CLAY,
i 7 very stiff to hard, damp.
%% ;
7
L 12-1 % ‘ 40%* 117.6 | 14.9
7/
- % / |
/ |
i /
10 %
- | 12-2 yﬁ 38
i % Brown silty CLAY, hard, damp,
(residual soil).
i Brown clayey SILTSTONE, highly
12-3 M weathered, moderately 27
~15 fractured, weak, moist.
-
L
r 12-4 32
_ae .
Bottom of boring at
- approximately 19.5 feet.
i No free water encountered.
—25
- |
\
" ®
Southamption-Units D-1 through D-7 BORING NO.: 12 FIN%URE
ENGED ‘ DATE: February 1990 a 4—|
INCORPORATED Benicia, California 208 NO.: NE-1738-MiZ e |




x g w | DATE OF BORING: February 17, 1989 N qu IN PLACE '
= ¥ olzg ' S.P.T. UNCON. -
w T G % | SURFACE ELEVATION: Approx. 105.0 feet BLOWS/FT COMP, ORY MolsT. |
w = H§ STRENGTH unsT CONTENT !
- w Su (TSF) WEIGHT ;
= 4 10° , *MOD1F1ED |
& a - w DESCRIPTION FOR *FIELD
u g ry 3w 0.0. PENET. % DRY

or SAMPLER APPROX. (PCF) UEIGHT
-l
e . .
% Red brown silty CLAY, moist,
- / stiff.
i % Grading to damp.
L 7 7
i /] Brown clayey SAND to sandy
77| CLAY, dry, hard with occasional
-s | 13-1 % rounded pebbles. 28%* 123.0 | 13.3
' Z
- “ .| CLAYSTONE, completely
i weathered, highly fracture,
dry, moderately hard. 61 10.9
1o Bottom of boring at
o approximately 9 feet.
- No free water encountered.
15
20
25
-39
ENGED Southamption-Units D-1 through D-7 BORING NO.: s FZG:RE
DATE: February 1990 a :‘
INCDRPORATED Banicis, California e e
JOB NO.: N9-1736-M12




2 . | DATE OF BORING:  February 20, 1989 N o IN PLACE
~ % < _. s.p.T. UNCDN
- o .
w 2 5 | SURFACE ELEVATION: Approx. 105.0 feet BLOWS/FT CoMP. DRY MOIST,
IS % l'-_i ] : STRENGTH UNIT CONT
~ T . ! (TSF) WEIGHT
z w 8o : . *MODIFIED
[ e - w DESCRIFTION FOR *FIELD
W g | -8 3" 0.0. PENET. % DRY
S - SAMPLER APPROX. (PCF) | WEIGHT'
-8 N B
Brown silty CLAY, moist, very
- stiff.
] )
-l
| 14-1 23%* 111.7 | 17.8
—10 %
L | 14-2 % 24% 109.5 | 19.8
i Grey brown CLAYSTONE,
completely weathered, very
15 fractured, moderately weak.
i 71/11"
~20
- 84
[ Bottom of boring at
- approximately 21.5 feet.
i No free water encountered.
—2s5
|
- |
|
—-38 1
‘ BORING NO.: 14

INCORPORATED

ENGEO |

. Southamption-Units D-1 through D-7

Benicia, California

DATE: February 1990

<08 NO




DATE OF BORING: February 20, 1989

IN PLACE

g w N qu
a A 5.P.T. UNCON.
w e & E | SURFACE ELEVATION: Approx. 130.0 feet BLOWS/FT coMp., DRY MOIST.
W 3 K STRENGTH UNIT CONTENT
~ w Tu (TSF) WEIGHT
z u 96 *MODIF1ED
o [ < w DESCRIPTION FOR *FIELD
g g S a 3" 0.0. PENET. % DRY
.—
3 SAMPLER APPROX . (PCf) WEIGHT
B Brown silty CLAY, moist, very
- stiff.
- %
| % 20% 108.9 | 18.0
e % Color change to lighter brown.
% 39%* 100.0 | 24.8
i -7 | Brown, completely weathered
. © | silty SANDSTONE, moderately
~15 . © | fractured, weak, damp.
i A 93/10"
r Grey CLAYSTONE, moderately
weathered, very fractured,
hard, dry to damp.
—-20
- 94/11"
Bottom of boring at
approximately 21 feet.
- No free water encountered.
—a5
30
ENGEO Southamption-Units D-1 thrsugh D-7 BORING NO.: 18 Fi‘%URE

INCORPORATED

Benicia, Califormia

DATE:! February 199

MO am a
WA TWJe «

16




" % w | DATE OF BORING:  February 20, 1989 N qu IN PLACE
P w g S$.P.T. UNCON,
w a 3 Z | SURFACE ELEVATION: Approx. 140.0 feet BLOWS/FT COMP. DRY MOIST.
my 2 Ha STRENGTH UNIT CONTEN g
v u Ty (TSF) WEIGHT
E J o ®° *MOD 1 F1ED
o e - w DESCRIPTION FOR *FIELD
8 o o 3" 0.0. PENET. % DRY
3 = SAMPLER APPROX. (PCF) WEIGHT
o) . . .
Brown silty CLAY, stiff, moist,
o with some gravel sized angular
L rock.
I %
~5
L
16-1 30% 118.8 | 15.8
=" Grey brown to brown CLAYSTONE,
- completely weathered, to a 33% 14.6
i brown silty CLAY, very
fractured, dry, moderately
- weak.
—15
I 40 13.8
20
- Grey CLAYSTONE, moderately
i weathered, moderately
fractured, hard, damp.
—25 [ 50/6"
|
Bottom of boring at
- approximately 25.5 feet.
| No free water encountered.
|
L |
|
-3e ‘
ENG D iEmauthlmpt.i.|:|r'1-Un.i.1'.l D-1 through D-7 BORING NO.! e FI'fOURE
* DATE: February 1990 a ."
INCORPORATED Henicia, CalitTornia JOB NO.: N9~1736-M12 L l




. g w | DATE OF BORING:  February 20, 1989 N qu IN PLACE
: & i.‘ S.P.T. UNCON.
lu 2 . | SURFACE ELEVATION: Approx. 135.0 feet BLOWS/FT COMP. DRY NOIST.
5 3 X STRENGTH UNIT CONTENT
w &u (TSF) WEIGHT
E = c° _ *MOD I FIED
a : - DESCRIPTION FOR *FIELD
B g G > 3" 0.0, PENET. % DRY
3 F SAMPLER APPROX (PCE) WEIGHT
...e (]
W Brown to dark brown silty CIAY,
- / soft to medium stiff, wet.
| %
| Brown sandy silty CLAY with
17-1 % ample angular rock fragments, 4% 101.2 | 23.5
~S % very stiff, damp.
[ 7
L
Grey brown CLAYSTONE very
- 17-2 highly weathered, highly 30%*
R fractured, much dlscoloration,
moderately weak.
—-16
- 17-3 Grey CLAYSTONE, moderately 67
weathered, very fractured, Adry,
- hard.
—20
~-25
i Bottom of boring at
approximately 25 feet.
I No free water encountered.
360
D Southamption-Units D-1 through D-7 BORING NO.: 17 FJ'::)URE
DATE: February 1990 a ‘._...
INCORPORATED Senicia, CaliTornia 208 NO‘ s NO-1738-M12 _Lc




% o | DATE OF BORING:  February 20, 1989 N qu IN PLACE
- & & S.P.T. UNCON,
i £ | & I | SURFACE ELEVATION: Approx. 155.0 feet BLOWS/FT COMP. DRY MOIST,
W 3 g STRENGTH | UNIT | CONTE
< : g, (TSF) WEIGHT
z o o © *MOD I FIED
o o < w DESCRIPTION FOR *FIELD
| g 2% 3" 0.D. PENET. % DRY
g - SAMPLER APPROX. (PCF) | WEIGHT
e 8 inch asphalt pavement
- '\section. /‘
i Grey to grey silty CLAY, medium
r stiff, moist, to wet. (FILL)
L . //C
—5 Brown to dark brown silty CILAY,
i medium stiff, moist.
18-1 % le* 100.1 | 24.7
- | Grey-brown CLAYSTONE,
4o moderately weathered,
moderately fractured,
- moderately hard, dry. 40%
—185
~20
I S:Z 56
[ Bottom of boring at
r approximately 21.5 feet.
-285
* o
o3 18 FI
Southamptiom-Units D-1 through D-7 BORING NO :DU.RE
ENGED DATE: February 1990 1 CI
INCORPORATED Benicia, California JOB NO.: N9=-1736-M12 -




Z | OATE OF BORING:  February 20, 1989 N o IN PLACE
a & Yy S.P.T.
- : a UNCON.
ﬂ o 3 L | SURFACE ELEVATION: Approx. 160.0 feet BLOWS/FT CoNP . ORY MOIST.
L % : o STRENGTH UNIT CONTENT
< z gy (TSF) WEIGHT
z W 8o *MODIFIED
a & - DESCRIPTION FOR *FIELD
& & ox 3 0.0. PENET. % DRY
8 - SAMPLER APPROX. (PCF) | WEIGHT
B ;// Brown silty CLAY, stiff, moist.
| Brown grey CLAYSTONE, weathered
to an orange silty CLAY, hard,
—5 damp, very fractured. ‘
L 39%
—10
I 78
i Grey CLAYSTONE, moderately
weathered, very fractured,
- hard.
—15
=8 50/6"
—-265
i Bottom of boring at
- approximately 30 feet.
a0 No free water encountered.
E Southamption~Units D-1 through D-7 BORING NO.: 19 Fi.G:RE
NGED DATE: February 1996 p
INGORPORATED Benicia, California . pﬂ
. SJUB NO.: N8~17d6-M12 —_—




g w | DATE OF BORING:  October 12, 1989 N qu IN PLACE
- i z S.P.T. UNCON.,
w e & Z | SURFACE ELEVATION: Approx. feet BLOWS/FT CoMP., DRY MOIST
m 3 H & \ STRENGTH UNIT co»ms.
L T (TSF) WEIGHT e of
z ! o © *MODFIED
o & - w DESCRIPTION FOR *FIELD
8 g o> . 3" 0.0. PENET. X DRY
q L SAMPLER APPROX . (PCF) WEIGHT
|
=~ . .
/] Dark brown silty CLAY with some
- ] gravel, slightly moist.
12 -
i ”
2
- 2
%
%
I %
4
-5 /] Light olive clayey SILT with
i 20-1 ] some sand and gravel, hard, 50/9%"*% | 4.5+* [126.3 | 9.3
g slightly moist.
A %
2
e Light olive fine SILTSTONE with
20-2 § rust stains, hard, slightly 50/6"% | 4.5+*[113.1 | 10.3
- moist.
i 20-3 Mottled olive SILTSTONE, with 68 | 4.5+* .
rust stains, hard, moist.
—18 L
| Bottom of boring at
approximately 14.5 feet.
—20
-286 : |
|
i |
i |
e ®
E N 0 i Southampton Units D1 through D7 BORING NO.: 20 FL%URE
GE ? ' DATE: January 1990 :
INCORPORATED Benicia, Califarnia ﬂ 1
’ JOB NO.: N9S-~1736-Mi2 s il




. g w | DATE OF BORING:  October 12, 1989 N qu IN PLACE
a x 7 S.P.T. UNCON.
E E % E SURFACE ELEVATION: Approx. feet BLOMS/FT COMP. DRY MOIST.
w 3 oS STRENGTH UNIT CONTENT
e w Su (TSF) WEIGHT
z u o _ *MODIFIED
o : “w DESCRIPTION FOR *FIELD
g b g 3% 0.D. PENET. % DRY
g - SAMPLER APPROX. (PCF) WEIGHT
) . .
Dark brown silty CLAY, moist.
21-1 Brown silty CLAY with gravel, 30+ 109.6 | 15.7
i i i tiff,
= /]
21~2 Q<] olive sandy SILT with gravel, 50/6"*

' \moist, hard.

Olive SILTSTONE.
21=-3 Olive sandy SILTSTONE with rust 74 | 4.5+*
stains, moist, hard.

Bottom of boring at
approximately 9.5 feet.

BORING NO.: 21 FIGURE
NO.

Southampton Units D1 through D7
O DATE: January 1990

F_ N
NGOT‘POQQTED . Senicia, Caiifornia JOB NO.: NS~1738~Mi2 d d




2 | DATE OF BORING: October 12, 1989 N qu IN PLACE
4 ay |
o w o ‘ S.P.T. UNCON.
w e 3 £ | SURFACE ELEVATION: Approx. feet BLOWS/FT COMP. DRY Mo1ST
w 3 K STRENGTH UNIT | CONTE
. W S (TSF) WEIGHT
£ | o © *MODIFIED
o 5 - w DESCRIPTION FOR *FIELD
o c - & 3" 0.0. PENET. % DRY
0] [w]
8 - SAMPLER APPROX. (PCF) | MEIGHT
I 7
7
%
- /i
7
- 2 %é Dark brown silty CLAY with
i 22-1 éé gravel and sand, moist, very 28% | 4.5+% [108.0 | 15.9
?/? stiff.
. 7
I 2747, -
22-2 I 50/ | 4.5+%(112.4 | 12.2
- Olive SILTSTONE with carbonate 7.5"%
i veining, hard, slightly moist. ‘
o Olive SILTSTONE with carbonate
22-3 veining and rust stains, hard, 50/3" | 4.5+%
- slightly moist.
I Bottom of boring at
- approximately 11.5 feet.
-16
L
I
—20
-25
L
= *
i Southampton Units D1 through D7 BORING NO.: 22 FINGC:J RE
ENGED | DATE: January 1990 — -
INCORPORATED f Benicia, California 30B NO.: N9-1736-M12 =)
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DEPTH
(FEET)
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WATER
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%
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%
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PASSING
NO. 200
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UNIFIED
SOIL
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CATION
SYMBOI

PN bl Nl

15.7

[\
|
(]
(=]
N

11 19.2
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24
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23
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ENGEO

BENICIA, CALIFORNIA

ATTERBERG LIMITS
SOUTHAMPTON UNITS D-1 THROUGH D-7

FIGURE
NO.

24

INCORPORATED

ENGINEERS AND QEOLOGISTS

SCALE --

COMRLILTANTS 10 TME AOER 185

EARTM SCIENCES

DATEDecember

1989

JOB N9-1736-M12
NO.




———————————

TRENCH #/ WEST WALL
140 130 120 o 100 00 80 T 60 50 0 30 20/ 10
I | } | |

BEDDING N3oW, 40 W

220 210 -1 100 180 7o 180
I | | |

150 140

]
174

= — L@/ ~{ @/
f ~ FAULT: NBow, 288

@
{801 zoNE, With

. BoFAcT Naow, 20w
THIN, RED IROQN_ . ... L j
N4OW, 35W CONTACT BURROWS - NOOE, 158 TREND STAINED w)ZU,04OZJ,

BEDDING NioW, 20 W

LEGEND

1, gray brown ta dark brown allty clay Soll with minor 9cavely prismatlc structure; moiat,
Eiem to very compact st depth,

2. medlum brown allty clay Soil, minor gravel, damp, compact,

- 3. weathered Sandstone *C* soil horison; yellow highly weathezed rack Eeagments ln a mateix
TRENCH #2 WEST WALL of brown mandy clay.

4. Shale/Claystoner gray but moderately weathered to red brown in moat pleces, flnely beddea,
damp.

5. Bandstone; yellow to red oxidized aurfaces

+ genarally very hard and well cemanted; grafny
of quarts or plagioclase 1 tine to madiua gralned,

.i.o_-n-nn: Borted and raunded,
6. Stltstonas yellow, weathared, highly fractured.

0]
@/ [ [ a7
N

eALCHE HiRouaHoyT uNIT,

BEODDING NSoW; 5388 ALONG &e#bif FLANES & PARTINGS.

J SOUTHAMPTON TRENCH LoGs FIGURE
y SOUTHAUPTON '

mZﬁO—N —UOW)..—ImD BENICIA, CALIFORNIA m

ENGINEERS AND QEOLOGISTS SCALE: 110’ JoB
VRN [DATE iy w08 No-1735-uie




THRUST FAULT:
Naow, 20S

————————

TRENCH # 3 . NDRTHWALL TREND N8OE

70
QOUGED AREA

VERY WEAK

FRACTURE ZONE l'_

to¢

CONTACT
Néow, 88 8

LEGEND

modium brown stlty clay Soll; poorly developed structucey animal burrowlngsy Indistinct
basal contact with stoneline lo some places, minor callche along basal portlaons of soll
to approximately Statlon 43,

Sandstone; yellow oxidised surfaces; light gresn/gray where fresh, very hard, wetl
cemented very flna gralned, moderats to moderately severs weathering, fractured.

h..n— .- 1 small aress of olive ta dark greenlsh 9ray competent but
closaly €Eractured rock surrounded by extensive areas saverely weathered to llght ollve
brown and dusky yallow; soft ta moderately hard, very Intenasly closely fractured; much
calclum carbanate,

Siltstone/Claystona; light ollva to dark greanish gray; modarately hard; sllght to
A ing; £ a

Siltstons; light olive brown with reddish and oranga staining; moderate to moderatesly
savere weathering; closely fractured; stone-line present at contact with overlying soll.

sllty clsy Collovium with gravel) damp, medium brown to reddish brown, stiff, well
developed prismatlic soll structors,

VERY LiTTLE
AOCK FABAIC

180

TN 17
ENGEO
INCORPORATED

ENGINEERS AND QEOLOQISTS
CONSULTANTS IN THE APPLIED
AATH SCIENCES

SOUTHHAMPTON TRENCH LOGS
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compacl. at depth, A and B soll horlzons,

Clay: olive gray) very ficm, moist,
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a matr

of brown sandy clay.
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A ones containkng >S50V caliche disseminated throughout westhered rock.
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- -
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