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December 9, 2005
Project No.: 015-01-008

Jerry Wickham

Hazardous Materials Specialist
Alameda County Environmental Health
1131 Harbor Bay Parkway, Suite 250
Alameda, CA 94502-6577

Subject: Preliminary Soil and Groundwater Data Submittal and Proposed Boring and
Monitoring Well Locations for 160 Holmes Street, Livermore, California

Dear Mr, Wickham:

On behalf of Manwel and Samira Shuwayhat, Allterra Environmental, Inc. (Allterra) has
prepared this document to provide Alameda County Environmental Health — Local Oversight
Program (ACEH) with preliminary soil and groundwater data from recent investigation activities
and propose locations for new groundwater monitoring wells for the property located at 160
Holmes Street in Livermore, California (Site).

Should you have any questions please contact Allterra at (831) 425-2608.

Sincerely,
Allterra Environmental, Inc.

Nathaniel Allen ST
Project Scientist o
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December 9, 2005
Project No.: 015-01-008

Manwel and Samira Shuwayhat : \\‘ '*
54 Wolfe Canyon Road oo
Kentfield, California 94904 - N,

Subject: Preliminary Soil and Groundwater Data Submittal and Proposed Boring and
Monitoring Well Locations for 160 Holmes Street, Livermore, California

Dear Mr. and Mrs. Shuwayhat:

On your behalf, Allterra Environmental, Inc. (Allterra) has prepared this document to provide
Alameda County Environmental Health — Local QOversight Program (ACEH) with preliminary
soil and groundwater data from recent investigation activities and propose locations for new
groundwater monitoring wells for the property located at 160 Holmes Street in Livermore,
California (Site).

Soil and Groundwater Investigation Activities

The following is a brief discussion of recent Geoprobe® drilling activities that were conducted at
the Site in order to evaluate the subsurface geology and hydrology and determine the vertical and
lateral extent of hydrocarbon in soil and groundwater beneath and down-gradient of the Site.
The data collected during recent investigation work was reviewed and evaluated in order to
determine the best groundwater monitoring well network for the Site. The data discussed herein
will be formally presented in a technical report (with laboratory analytical reports, permits,
boring logs, data tables, etc.) upon completion of soil and groundwater investigation activities.

Geoprobe® Borings
On November 10, 11, and 14, 2005, Allterra supervised the installation of Geoprobe® soil

borings (continuous core and/or hydropunch) MB-1, MB-2, MB-3, DB-1, DB-2, DB-3, DB-4,
DB-5, B-1, B-2, B-3, and HP-1. Boring locations are presented in Figure 1. Nine borings were
continuously logged to approximately 32 feet below ground surface (bgs), two borings (MB-1
and MB-2) were continuously logged to approximately 52 feet bgs, and one boring (HP-1) was a
hydropunch to approximately 28 feet bgs. Hydropunch borings, which were not logged, were
installed at borings MB-1 through MB-3 in order to collect depth discrete groundwater samples,
Groundwater samples were collected at 28 feet bgs from all borings, at approximately 52 feet bgs
from borings MB-1 through MB-3, and at approximately 70 feet bgs from borings MB-1 and
MB-3. A formal presentation of Geoprobe® boring installations and sample collection will be
presented in a technical report following completion of investigation activities.

Allterra Environmental, Inc., 849 Almar Avenue, Suite C, No, 281, Santa Cruz, California 95060
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Soil and Groundwater Sample Analyses
Selected soil and all groundwater samples were submitted for chemical testing to McCampbell

Analytical, Inc., of Pacheco, California, a state of California certified laboratory (ELAP #1644).
Soil and groundwater samples collected from Geoprobe® borings were analyzed for total
petroleum hydrocarbons as gasoline (TPHg) and as diesel (TPHd) by EPA Method 8015Cm and
benzene, toluene, ethylbenzene, xylenes (BTEX), and methyl tertiary butyl ether (MTBE) by
EPA Method 8021b. Groundwater samples were also analyzed for MTBE, di-isopropyl ether
(DIPE), ethyl tert-butyl ether (ETBE), tert-amyl methyl ether (TAME), and tert-butyl alcohol
(TBA) by EPA Method 8260B.

Soil and Groundwater Investigation Results
Subsurface Geology and Hydrogeology
The local soil conditions encountered during drilling at the Site generally consisted of:

* Clayey silt with varying amounts of gravel and sand, from the ground surface to about 5-
10 feet bgs;

* Gravel-sand-silt and gravel-sand-clay of variable composition underlying the clayey silt
and generally extended to the depth of first-encountered groundwater, approximately 28
feet bgs. (However, this layer may extend to depths of up to 50 feet bgs near MW-3 and
MB-2),

* Brown silty clay, with an average thickness of about 5 feet, was encountered within the
above-referenced gravel-sand-silt/gravel-sand-clay layer; _

* Relatively small and discontinuous lenses of clayey sand and clay were encountered in
some borings near the groundwater table;

* Coarse-grained materials, generally consisting of sandy gravel with varying amounts of
clay/silt, were encountered in borings logged below the uppermost groundwater table;
and

* Possible clay layer at about 70 feet bgs. Water samples were collected from the bottom of
two hydropunch borings that were advanced to 70 feet bgs. Although logging of soil was
not possible in these borings, resistance encountered at 68-70 feet bgs by the driller in
both hydropunch borings may be indicative of the clay aquitard described by other
consultants in surrounding nearby areas. Furthermore, water subsequently rose within
both borings, after retrieving water samples, to about 44 feet bgs, suggesting this water-
bearing zone may be confined or partially confined, and distinct from the zone
encountered at approximately 30 feet bgs.

Boring logs from Geoprobe® drilling are presented in Appendix A. The generalized geology
and updated site conceptual model (SCM), simplified to show potentially water-bearing coarser-
grained material and finer-grained material that is generally not considered water bearing, shows
interlayering coarse- and fine-grained strata that are sometimes discontinuous above the water
table and an upper aquifer consisting of sandy gravel with varying amounts of clay/silt. We
present the hypothesis that hydropunch borings advanced to 70 feet bgs may have hit the top of a
clay aquitard, and propose to confirm our hypothesis during future drilling that includes
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advancement of a deep monitoring well. The generalized cross section is presented in Appendix

B.

Soil and Groundwater Analytical Data

Soil and groundwater analytical results are presented in Tables 1 and 2, respectively. A formal
presentation of the soil and groundwater data will be included in a technical report following
completion of the soil and groundwater investigation. A general discussion of laboratory
analytical results from soil and groundwater samples is presented below:

Soil analytical results generally indicated moderate levels of hydrocarbon contamination
between approximately 22 and 28 feet bgs in on-site borings adjacent to the former UST
pit.

High levels of dissolved TPHg (up to 42,000 pg/L), TPHd (up to 41,000 pg/L), and
MTBE (up to 85,000 pg/L.) were detected in groundwater samples collected at 28 feet bgs
(initial groundwater) from borings MB-1, MB-3, B-2, and B-3. These borings were
installed adjacent to the former UST pit (MB-1, B-2, and B-3) and directly down-gradient
to the north (MB-3).,

Depth-discrete groundwater samples collected from borings MB-1 and MB-3 at depths of
approximately 50 feet bgs indicated levels of TPHg up to 1,400 pg/L (MB-3) and MTBE
up to 1,500 ug/l. (MB-1).

Depth-discrete groundwater samples collected from borings MB-1 and MB-3 at depths of
approximately 70 feet bgs indicated levels of TPHg up to 990 ug/L (MB-1) and MTBE
up to 1,200 pg/L (MB-1).

Conclusions
Based on field observations and laboratory data from Geoprobe® drilling activities, Allterra
concludes the following:

*

Subsurface soils encountered while advancing the Geoprobe® borings consisted of
clayey silt, silty clay, sandy clay, gravel-sand-silt and gravel-sand-clay, and sandy gravel
from near ground surface to at least the total depth of the logged portion of the borings,
which ranged from 28 to 52 feet bgs.

During drilling, initial groundwater was encountered at approximately 28 feet bgs and the
static groundwater surface stabilized at approximately 22 feet bgs. The rise of
groundwater surface suggests the shallow aquifer beneath the Site is locally confined to
semi-confined.

Soil types encountered from approximately 28 feet bgs (initial groundwater) to
approximately 52 feet bgs consisted of coarse-grained material and no apparent aquitard
{clay layer) was encountered within this interval.

Groundwater analytical results indicate lateral definition of the dissolved hydrocarbon
plume up-gradient to the south (MB-2) and cross-gradient to the west (DB-2).

il e e WSS




Preliminary Soil and Groundwater Data Submittal and Proposed Bering und Menitaring Well Tocations,
Project No.: 013-01-008
160 Holmes Street, Livermore, California

Page 4

When compared to data from borings in the core of the dissolved plume (MB-1, MB-3,
B-2, and B-3), concentrations of petroleum hydrocarbons are relatively low in samples
from cross-gradient borings (B-1, DB-1, and DB-5 to the east and DB-2, DB-3, DB-4,
and HP-1 to the west).

In general, the highest levels of hydrocarbon concentrations in groundwater were
detected at approximately 28 feet bgs and levels generally decrease with depth.

Previously installed groundwater monitoring wells MW-1, MW-2, and MW-3 extend to
approximately 30 feet bgs and have a screen interval from 15 to 30 feet bgs. These wells
appear to be appropriately constructed and do not appear to have a screen interval that
extends through multiple water-bearing zones.

Previously installed groundwater monitoring wells MW-4, MW-5, and MW-6 extend to
approximately 50 feet bgs and have a screen interval from 20 to 50 feet bgs. These wells
appear to be appropriately constructed and do not appear to have a screen interval that
extends through multiple water-bearing zones.

Previously installed well EX-1 extends to approximately 55 feet bgs and is screened from
30 to 35 feet bgs. While well EX-1°s screen interval does not appear to extend through
multiple water-bearing zones, its construction is not ideal for use as an extraction well for
remediation. Dual-phase extraction will likely be the best approach for cleanup of the
site and, therefore, extraction wells should have a screen interval that extends above the
water table,

Hypothesis and Recommended Actions Regarding Subsurface Conditions

The following discussion presents Allterra’s general hypothesis for subsurface conditions

beneath and down-gradient of the Site. Our hypotheses are based on previous investigative
findings at the Site, discussions with ACEH, a review of files for other LUFT projects in the
Livermore area, and field observations and analytical results from recent Geoprobe® drilling.

Hypothesis 1;

Shallow groundwater (at approximately 30 feet bgs), in the immediate vicinity of the
former UST pit and directly north (inferred down-gradient direction), is highly
contaminated with petroleum hydrocarbons. The core of the dissolved plume extends
laterally down-gradient to the north, directly toward boring MB-3, and appears to be
fairly narrow (limited laterally to the east and west).

* +Hydrocarbon levels within the groundwater plume gencrally decrease with depth; yet

appear to have impacted Aquifer 1 throughout its vertical extent.

Fourth quarter 2005 sampling data indicate TPHg and MTBE levels in well MW-1 of
58,000 ug/L and 170,000 pg/L, respectively; while TPHg and MTBE levels in well EX-1
(located approximately 5 feet from MW-1) were <50 pg/L and 31 pg/L, respectively.
Allterra’s hypothesis for the disparity of contaminant levels is based on each well’s
screen interval: Well MW-1’s screen interval extends approximately 2 feet into the top

- L TERIT.
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of the first aquifer and virtually “skims” LNAPL contaminants, such as hydrocarbons, off
the top of the aquifer, resulting in elevated contaminant levels. By contrast, well EX-1’s
screen interval extends from just below the top of the aquifer to 55 feet bgs, which
appears to block off the top 2 feet of the aquifer (where it appears that the majority of the
LNAPL contaminants reside) and allows the surrounding formation groundwater to dilute
the hydrocarbon contaminants in the well.

Recommended Action 1:

* In order to evaluate hydrocarbons levels with depth and measure vertical hydraulic
gradients, groundwater monitoring wells with depth-discrete screen intervals will be
installed in two key locations. One location will be at boring MB-3 and will consist of
three separate 2-inch diameter wells designated MW-7A, MW-7B, and MW-7C. Well
MW-7A will be constructed with a screen interval from 15 to 30 feet bgs, MW-7B will
be screened from 45 to 50 feet bgs, and MW-7C will be screened from 65 to 70 feet bgs.
The other depth-discrete sampling location will be at well MW-1, and will consist of two
separate 2-inch diameter wells designated MW-1B and MW-1C (MW-1 will be renamed
MW-1A). Well MW-1B will be constructed with a screen interval from 45 to 50 feet bgs
and MW-1C will be screened from 65 to 70 feet bgs. The new wells will allow for depth
discrete data collection from within the core of the hydrocarbon plume. A typical well
construction diagram for the proposed wells is presented in Figure 3.

*  Well MW-5 is located directly down-gradient of “hot” well MW-1 and “hot” boring MB-
3, yet historical groundwater monitoring data indicates relatively low levels of TPHg and
MTBE (when compared to MW-1 and MB-3). Allterra’s hypothesis for the relatively
low hydrocarbon levels is based on well MW-5"s screen interval and is as follows; Well
MW-5 has a screen interval that extends from 20 to 50 feet bgs, which allows formation
water from approximately 28 to 50 feet bgs into the well. Allterra believes that
groundwater from the deeper portions of the aquifer enters the well and dilutes LNAPL
hydrocarbon contaminants that enter the well from the top portion of the aquifer.

Recommended Action 2:

* In order to evaluate hydrocarbon levels in the uppermost portion of the shallow aquifer
down-gradient of MB-3, Allterra recommends installing a Geoprobe® boring (MB-4)
near well MW-5 (see Figure 2) and collecting a groundwater sample from the top of the
aquifer (at approximately 28 feet bgs).

* In order to evaluate hydrocarbon concentrations at approximately 50 feet bgs, a
hydropunch Geoprobe® boring will be installed adjacent to MB-4 in order to collect a
depth discrete groundwater sample at approximately 50 feet bgs.

* Data collected from boring MB-4 will be used to evaluate the need for re-installing well
MW-5 with a different screen interval.

R < | By yf o f rops
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Hypothesis 3

* Based on the high levels for petroleum hydrocarbons observed in borings B-2, B-3, and
MB-1, it appears as though the source of hydrocarbon contamination is the area
surrounding the former UST pit. Therefore, in order to begin interim remediation of the
suspected source area, dual-phase extraction wells should be installed in appropriate
locations and an interim remediation system should be installed.

Recommended Action 3;

* Well EX-1 appears to be appropriately located, however, its screen interval is not ideal
for remediation. Therefore, Allterra recommends drilling out well EW-1 and re-installing
it to a depth of 40 feet bgs with a screen interval from 15 to 40 feet bgs.

* Allterra recommends installing a second extraction well (EX-2) at boring B-2. Well EX-
2 will also be installed to an approximate depth of 40 feet bgs and have a screen interval
from 15 to 40 feet bgs.

*  After the new extractions wells are installed, Allterra recommends performing dual-phase
extraction pilot testing using the new extraction wells. Pilot testing at the new extraction
wells will provide Allterra with the necessary data to design, permit, and construct an
interim remediation system at the Site.

Hyvpothesis 4:

* The first aquifer (Aquifer 1) beneath the Site begins at approximately 28 feet bgs and
extends to approximately 70 feet bgs and is locally confined to semi-confined.

* An aquitard of undetermined thickness (estimated to be approximately 40 feet) exists
beneath Aquifer | and a second aquifer (Aquifer 2) underlies the aquitard.

* Aliterra hypothesizes that the hydrocarbon plume originating from the Site has not
mmpacted Aquifer 2.

Recommended Action 4:

Over the next several quarters, Allterra recommends monitoring groundwater quality at
70 feet bgs from within Aquifer 1 using data from the proposed “C-level” wells (MW-1C
and MW-7C).

If monitoring data indicates that hydrocarbons have impacted the lower portion of
Aquifer 1, then it may be necessary to install a boring to the second aquifer, estimated to
be approximately 110 feet bgs, and complete the boring as a groundwater monitoring
well in order to monitor groundwater quality in Aquifer 2. The well will be sealed off
from Aquifer 1 and be constructed with a five-foot screen interval at the top of Aquifer 2.
The well will be designated MW-7D and its proposed location is presented in Figure 2.
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Limitations

Allterra prepared this document for the use of Mr. Manwel and Mrs. Samira Shuwayhat and
ACEH m evaluating site conditions at selected on-site locations at the time of this study.
Statements, conclusions, and recommendations in this document are based solely on the field
observations and analytical results related to work performed by Allterra and there is no
warranty, expressed or implied. Site conditions and data can change over time; therefore, data
presented in this report is only applicable to the timeframe of this study. Allterra’s services have
been performed in accordance with environmental principles generally accepted at this time and
location.

Should you have any questions, please contact Allterra at (831) 425-2608.

Sincerely,
Allterra Environmental, Inc.

IS A

Lar
James Allen, REA. Michael Killoran,
Project Scientist Senior Geologist

Attachments:

Figure 1, Site Plan

Figure 2, Proposed Boring and Well Location Plan
Figure 3, Typical Well Construction Diagram

MICHAEL 4.
KILLORAN

Table 1, Preliminary Soil Analytical Results
Table 2, Preliminary Groundwater Analytical Results

Appendix A, Boring Logs
Appendix B, Generalized Cross Sections

cc: Mr. Jerry Wickham, ACEH

LA TEREY




Page 1 of 1

Table 2

Preliminary Groundwater Analytical Results

160 Holmes Street, Livermore, California

o - . 1 - Jotal Petroloum Aromatic Volatile Organic Compounds 1 . Oxygenated Volatile Organics
: Sample - |, Hydrocarbons &5 : . B s
Sample ID| Depth | Date Collected ). _ (gl _ C (e
- (fect) _ Gasoline | Diesel | Bengene | Toluene | EtbyT- |- Total MIBE |  DIPE EIBE | TAME | . TBA
MB-1-A** 28 11/11/05 21,000 4,300 970 <25 3,300 1200 100,000  <2,500 <2500 <2,500 <25,000

MB-1-B 50 11/11/05 470 210 78 0.97 31 48 1,500 <25 <25 <25 <250
MB-1-C 70 11/11/05 990 --* 17 1.3 89 160 1,200 <25 <25 <25 <250
MB-2-A 28 11/10/05 <50 <50 0.5 0.5 <05 <0.5 <0.5 <(.5 <0.5 <0.5 <5.0.
MB-2-B 50 11/11/05 <50 <50 <0.5 0.5 <(.5 <f).5 <0.5 <05 <0.5 <0.5 <5.0
MB-3-A 28 11/11/05 40,000 41,000 120 130 1,700 2,800 | =4,500 <50 <50 <50 2,500
MB-3-B 50 11/14/05 1,400 210 0.93 93 14 27 190 <50 <50 <50 6,200
MB-3-C 70 1114/05 930 260 1.7 38 33 100 330 <100 <100 <100 16,000
DB-1-A 28 1/10/05 160 - <05 <0.5 <0.5 <(}.5 86 <l.7 <1.7 <1.7 <17
DB-2-A 28 11/11/03 <50 <50 <0.5 <0.3 <0.3 .5 <(.5 <0.5 <(.5 <0.5 <5.0
DB-3-A 28 11/14/05 <50 51 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <5 <0.5 <50
DB-4-A 28 11/14/05 <30 57 <0.5 <().5 <0.5 <0.5 <15 <0.5 <0.3 <A}.5 <5.0
DB-5-A 28 11/11/03 <50 910 <5 <0.5 <0.5 <0.5 <35 <05 <05 <(L5 <5.0

B-1-A 28 11/10/05 <50 230 <0.5 <0.5 <0.5 <{(.5 28 <0.5 <0.5 <3 <5.0

B-2-A 28 11/10/05 25,000 6,200 900 <50 2,000 2,600 | 80,000 <1,700 <1,700 <}, 700 <17,000

B-3.A 28 11/10/05 42 000 14,000 530 140 2,400 7.800 | 19,000 <500 <500 <300 <5,000
HP-1-A 28 11/14/05 <50 —* <0.5 <0.5 <0.5 080 12 <50 <50 <30 24

Notes:

pe/L = micrograms per liter

NS = Not Sampled
NA = Not Analyzed

TPHg and TPHd were analyzed by EPA Method 8015CM
Benzene, foluene, ethylbenzene, and xylenes were analyzed by EPA Method 8021B
MTRE, DIPE, ETBE, TAME, and TBA were analyzed by EPA Method 8260b,

--* = insufficient groundwater available TPHd analysis
**: MB-1-A samples tested for fuel oxygenates by EPA Method 8260 were past laboratory hold time

MTBE = methyl tertiary butyl ether
DIPE = Di-isoprpopyl Ether

ETBE = Ethy! tert-Butyl Ether
TAME - tert-Amyl Methyl Ether
TBA = teri-Butano]
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Table 1
Preliminary Soil Analytical Results
160 Holmes Street, Livermore, California

: Sample S.am' le | :
Sample ID| Depth | “2'P€ | TpHg | TPHd | Benzene |
. Date
MB-1 13 11/11/05 <1.0 <10 | <0.005 <0.005 <(}.005 <0005 <0.05
MB-1 22 11/11/05 7 23 0.028 6.073 1.0 438 23
MB-1 26 11/11/05 110 18 0.27 0.51 20 1.7 14
MB-3 20 11/11/05 <1.¢ <1.0 <0.005 <0.005 <0.005 <0,005 <0.05
MB-3 23 11/11/05 <10 | <10 | <0005 <0.005 <0.005 <0005 <005
MB-3 32 11/11/03 1,400 100 <0.5 50 20 67 <5.0
B-1 28 11/10/05 <1.0 <1.0 <0.005 <0.005 <0.005 <0.005 <005
B-2 16 11/10/05 <1.0 - <0005 <0005 <0.005 <0.005  <0.05
B-2 20 11/10/05 <10 - <0.005 <0.005 <0.005 <0005 <0.05
B-2 24 11/10/05 57 95 <(.005 0.018 0.076 025 1.7
B.2 28 11/10/05 I 24 0.075 0.073 0.26 0.14 72
B-3 16 11/10/05 <1.0 -- <0.005 <0.005 <0.005 <005 <0.05
B-3 20 11/10/05 <].0 - <0,005 0.0058 0.0071 0.024 <Q.05
B-3 24 11/10/05 9.0 1.4 0.077 0.037 032 1.1 <1.0
B-3 28 11/10/05 48 6.1 0.053 0.20 0.53 0.49 <1.0
DB-1 26 11/10/05 <1.0 <1.0 <0.005 <0.005 <0.005 <0.005 <005
Notes and Definitions:

Pagelofl

All results are in milligrams per kilogram (mg/kg)

TPHg and TPHd were analyzed by EPA Methed 8015CM

Benzene, toluene, ethylbenzene, and xylenes were analyzed by EPA Method 80218
= : not analtyzed

ND: Not Detected at or above laboratory reporting limits

TPHg; Total Petroleum Hydrocarbons as gasoline

TPHd: Total Petroleum Hydroearbons as diesel

MTBE = methyl tertiary butyl ether
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BORING INFORMATION 1
WELL 1.D. B TOTAL DEPTH _A%'
LOGGED BY MiCHAEL MiLLORAN CASING [HA. NONE
CONTRACTOR _ECA DRILLED DEPTH_52
METHODE GED PHOGE START DATE  _IWIDJ0S
| BORING DIA, 2ur COMPLETION _llh0J05 |

LEGEND
USCS CLASSIFICATIONS

USCS CLASSIFICATIONS

BENTONITE PT BEET sp POOM.Y GRADED SAND
NQ, 2 SAND oL OIRGAMIT S0, T 08 O &Y SW WELL GRADET Sahil
CONCRETE cL SILTY Ol SANDY CLAY GC CLAVEY GRAVEL

L AMDSCAPE ML CLATEY 8117 GM STV GRAVE

ASPHALT SC CLAYEY BAND GP POCHAY GHADED GRAVEL
NEAT CEMENT SM SiL TV S0 GW WELL GRADED [FeavEd

NOTE: "H" USED fNPLACE OF "L* FOR THE SECOND LETTER OF THE ABOVE DENQTES LAQUID & =TS

= GROUNDWATER ELEV. (INITIAL) N/A

z GROUNDWATER ELEV, (STATIC) *r—

SOIL DESCRIPTION KEY

A BT 12 <5% CLAY sMl S T 23
HMELLM WROWH 13 = CLAv A0 ST 24

W AP 14 MR CLAY MWD 521 25
LIGHT RUST 75, 4o CLAY AhD ST 26
AT 16 + % COARSE MUTERIAL « L.75 27

NTY Srw 17 S COAPSE SATETRL © 4,1 e 28
S OIS 18 e CowSE 1 TS e 29
MEDNLH 0L (Ve 19 <M%C L Cimee 30

WT i 20 < COME HATEAL 5 LS = 31
TR HECMA 21 ¢ 2% COMSEF MATEDAL 5 413 32
T RET 22 AN, COASRE MATEMAL + L. 7% wie 33

¥ 5iF% (W GREATER

NOT AFFYLICARLE
GICARIDAYATER SAMPLE

NGT USED
! - =
v - L]
B BOCs
WELTHERED ROCE
i
M ]

WET (FREE WATER)
NO PRODUCT DDOR

BORING LoG B-l

LS AL MR AGE . BT b I
SANTA O, TELFOENE

W, AL TESSRLi N, LT

Pt O TS
LSO LAl

=
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LITHALOGY
USCS CLASSIFICATION

|

M
S ML

e

L

Lt

ran
{

il
—

| EXTE LY

PID VALUES FPMV)

0.0

0.6

.0

70
104

125

0.0

BLOW COUNT

Nr &

N/A

41 fa

GROUNCWATER ELEY.

w
2
w
=
&
a
55
Bgt e
L -
B B
LS
-2 1
50
B2 16
B2-20 55
i-E-24f
60
B-2-28
65
B8-Z-A
0

WELL CONSTRUCTION

# N
I 5 ™ =i | a. S R TH
BORING INFORMATION
WELL 1.0 B-2 TOTAL DEPTH _32°
LOGGED BY:  _MICHAEL KiLLORAN CASING DIA NONE
CONTRACTOR _ECA DRILLED DEPTH _52° )
METHODE GEQ PROBE START DATE 110405
BORING DIA. i | ek COMPLETION 13005
LY
LEGEND
- WELL CONSTRUCTION USCS CLASSFICATMNS USCS CLASSEICATIONS
@ LEMTORITE Pl EES g POCFA Y GRADED SAND
O 2 LD i ORGAME. SILT OR CLA =t wELL GRADED SAND
i CoNeRETE el STy DR SakDY CLA . CLAYEY GRAVEL
L AHDSLAPT M CLAYEY SILT GH i Bl T GRAVEL
. ASPHALT st I CLAYEY SahD POORLY GRADED GRAVE
q
MEAT CEMEMIT uH STV Sl GW NELL GRADED GRAVEL
i IR MRLE OF L ol TEE AESTmE AT
3 GHOUMTWATER ELEV (MaITIAL) HOT APPLICARE

¥ GHOUMOWATER ELEY. (STATI)

7  DARK BROWN
2 MEMUM BROWN
3  LIGHT BROWN
4 T ST

5

& RUSTY BROWN
7 eegeep e

g ¥ .
9

10 "y

12
13
14
15
16
17
18
19
20
21
22

-—

SOIL DESCRIPTION KEY

<5% CLAY MG ST
<Z20% CLAY AND SILT
<35% CLAY AND ST

L

< 5% COARSE MATERIAL < 475 1
A JhJ H i -
% COMRSE MATE -
A COAR r ey

< 5% COARSE MATERIAL > 4.75 MM
< 20% COASRE MATERAL > 4.75 MM

23
24
25
26
27
28
29
30
31
32
33

GHOLM[MYATER SAMFLE

NOT USED

NOT USED

NOT LSED

FRACTURED ROCK
WEATHERED ROCK

DEY

HOIST

NO PRODUCT QDOR
MODERATE PRODUCT OROR

TROND PFEODUCT (D0R

BoRING LOG B-2
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[\ FEh0




DEPTH BEL.OW GROUND SURFACE
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M 10,13,17.28.32

:__._ _______ oo
2 1528 12

229,31
Ml 30

I AN

rIrr B
SR xon
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2,29,32 59
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BLOW COUNT

[ cro nwaT

-

SAHF’Li

(

B-3-16

B-3-20

B-3-28

45—

20

55
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65
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/
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[ GRoUNDWATER Sty |

TRUCTION

THOLOGY

| Rl VALUES (PPry)
LOW COINT

N e

R sl S

(

WELL CONSTRUCTION USCY CLA?

e

e

W om N3 G b W -

- e
-, D

CASING D)
DRILLED PEFTH
START DATE
COMPLETION

WEM TR TE PT FLET SP PO GRADED S50
hlh. 7 SakD oL s ST 08 01 S NELL  GRADED 50
UMEWETE CcL SILTY OR- SN LLAY GC =] CLATEY GHAVE]

| ANTISCARY ML CLAYEY SILY oM BE SETY GiAVEL

ARPHAL T S LATEY SAND GP PN JalED CRAY

T CEMENT SHM SIL TV S&ND GW WELL GRabDED A
i i E 5 L Ty
2 GROUNDWATER CLEV. (INITIAL) N2 NOT &PPLICAR &

x GROUNDWATER ELEY. {STATIC) ——— GROUNDWATER SAMPLE

SOIL. DESCRIPTION KEY

DARK SROWS 12 <5 CLAY AN 23

MEDILRM BRIOWN 13 < ( ; 24

LIGHT BR0WN 14 < v At 25

LIGHT RLST 15 < ik 26

RUST 16 £ 4,78 M 27

RUST ¥ BROWH 17 28

ML < b MM 29

o—— 1O 2ot COMSE MATERA < b 30

LIGHT oL IvE 20 1 5% COMERE MATE 4.7 37 0 FROCCS

CRE N 21 4 20% COMEE MATERIA > £ 75 1 32 MOOERATE TR CROR

T GREY BROWN 22 ¢ W COASRE MATERM > ».75 om 33 STROMG FEOOUCT (OOR

e It len
-
=~ |z
Yy
4
=
I

DARK, QLIVE 18

12105
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MONITORING WELL LOCATION

EXTRACTION WELL. LOCATION

MB-
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BORING INFORMATION
WELL LD, MB-1A,8,C TOTAL DEPTH _1Q'

'
;

|

)

|
|
S

.

o 1

i = L‘ } 2 : E

AL I : | Al i LOGGED BY; _JaMES ALLEN CASING DIA, _NONE

4| 21E] JE] ; 13| |EiE |E CONTRACTOR _ECA_ DRILLED DEPTH_32'

2| IL“Hg “"JI £ !t‘i ¢ D!F;! ] METHODE GEQ PROGE START DATE _LA/0S
— _J - L. (Neltt - J ‘i: N a

BORIMNG DIA. o e COMPLETION {1£41/00

Sk

LEGEND
WELL CONSTIETION USCH CLASSH ICATHMY USCS CLASSIFICATIONS

00 N/a MB-I-2

BN TN LR 1”1 FEET SB POMCPA, Y GRUADHE T SUAND

155

TETTEFENTESNENTEE RS- | Wil)

TR T TN RN TR TN TR AN A NN TRy -,
B

. .?ﬂ'n:l S ST OL ORGAMIC SILT OF CLAY SW WELL GRADED 5/ND
3T, 1

COMNCRETE CL SA.TY O SANER CLA GC ek CLAYEY GRAVEL

00 N/A MB-1-8 LAMlISC AR ML CLATYEY SaL1 M SITY CRAVEL

L5 ASPHALL SC CLAYEY SAND GP POGH Y GHAED GHAVEL

LX) R = d
oG B oo

0.0 N/A MB a7 MEAT CEMENT SM SILTY SanD GW WELL GRARD GRAYEL

0.0 W MB-1-12 222300

|k TOFE] " USED INPLACE OF ™7 FOR THE SECONG |ETTER OF THE AIOUE DEACTES LIGAD LIMITS OF 50% OR GREATER

i - 74 CROUNDWATER LLEY, UNITIAL) NeA - NOT APPL ARG
| | D0 Na MB-1-15 | | ey HME-1a
15 ' | i an 50 b 4 GROLBIWATER ELEY, (STATIC) ®—— GROUNDWATER SAMPLE

SOIL BESCRIPTION KEY

0.0 MN/A MB-1-18* DARK BROWN 12w AT ME = 29 WOT T

20 -1 [ ) Lo 55 MM BROWN 13  <Hw CLAY AMD T 24 ot =

} : LIGHT BROWN 14 5% CLAY anD %Y 258 hOT 58T
LIGHT FUsi 15  clts LAY Ap fILT 26 riaCTURED oo
RUST 16 < Bm CHAREE sATESIA s 2T wEATHESR
RUSTY 3R2WN 17 < FOW CORRSE MATERUN, © 4 75

Gl BOE  N/A MB |-22°

DEFPTH BELOW GROUND SURFACE

' e | 28
= i : cl 89 N/A L MBI26 60 ARk OLIVE 18 < 35% COARSE MATERIAL 4 4[1% & i HOIST
31

T D0 ONm G A W

MELALM DLVE 19 < AW CDAFSE MATERA L= WET [T W

LIGRT OLIVE 20 o Ym TUASSE MATESAL 3 4.7 e O Py L

GREY BROWN 21 < % COLSE HATER o J2 HEERATE FROLCT CROR
LT GREY BROWN 22 < 35N COASEE MATERIN. 5 LFS - 533 sTPOR0 FROIAET (O0R

30—+ HB-1-a 65

ORING LOG MB-|
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DEPTH BELOW GROUND SURFACE
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BORING INFORMATION

WELL LD. MB-ZAR TOTAL DEPTH _50'
LOGGED BY:  _JAMES AILEN CASING DIA,  _MONE
CONTRACTOR _ECA DRILLED DEPTH_50'
METHOOE GEQ_PROBE START DATE  _LAI0/0S
BORING DIA. 2 12 COMPLETION  _LL/11/08

L

WELL COMS T LI 110W

LEGEND

USCE L ASSIFICATIONS

HEMTOMITE PT FEET &
RL & SAND oL ORGAMIC LY OF CLAY o
COMCRETE cL SILTY OF SAMIN CLAY Gl
L ANDSE APE ML pusvEY BT FAT
ASPHAL | SC Lof  CLAYEY SaD GP
HUAT CEMENT SM SILTY 'SAND b
WU S S WLAST OF LT FOR TH MBCING LETTIN OF T ANDEY CERGTIN |

L | GROUMNDMATER ELEV. (®UTRIL) MHiA

L 4 GROUMBDWATER ELEY. [STATIC)

DARK BROWN
MEDIUM BROWN
LIGHT BROWN
SLEITY fFOWh

12
13
14
15
16
17
18
19
20
21
22

SOIL. DESCRIPTION KEY

—

<5% CLAY D ALY
<20% CLAY AND SILT
<35% CLAY AND SILT
<45% CLAY AND ST

o CONIS FATEFLAL = " .
< 20% COARSE MATERAL < 4L.75 M4
< 353% CQARSE MATERIAL < 4,73 MM
< L% CDARSE MATERIAL < 4 75 HM
< 5% COARSE MATERIAL > 4 75 MM
< 20% COASRE MATERIAL > 4.75 MM
< 35% COASRE MATERIAL > L.75 MM

23
24
26
26
27
28
29
30
31
32
33

o LT I S

USCS O ASSIFICATIONS

POCEAL Y GRADET) SAkE

WELL GRADED HadEl

CLAYEY GRAVEL

STV GRAGTEL

POCHLY GRADED GHAVEL

WELL GRADED GRAVE]

R ——
FOT PP CALR

GREILUNDWATER SaMFL i

NOT USED

MOT LEED

NOT LEBED

FRACTURED ROCK

WAL T HERET ROk

DRY

MOIST

WET (FREE WATER)

ND PRODUCT QDOR
MODERATE PRODUCT OROR
STRONG PRCDUCT DDOR

BLLTERE

L AL MER AVE. SUITE €, M5 P8
BEMTA CRUT, T FUEMNIA

RN AL T Oy T

BORING LOG

MB-2

100 =L M STREET

fptes—y, A

¥ O

12105




DEPTH BELOW GROUMND SURFACE
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SAMPLE 13

IACOM AT £LEY

(

MB-3-4

MB-3-8°

MB-5-12"

MB-3-16°

Z 1B 328

MB-3-A

MB-3-52

L5

50

56

&0

&5

0

!ﬂmrﬂmlﬂwtlﬂtﬂlﬁi’_m:l WELL CONSTRUC TICN
ATCTEEN -

V)

UACS O, ARSIFICAT N

=

[P walEs e

.

BLOW C

SUNI

[ GROUNwAT IR LY.

=3 -1}

L 1 B B

WELL 1.B.
LDGGED BY:
CONTRACTOR
METHODE
BORING DA

MB-34.8.C
ERIK ALLEN
ECA

GED PrOoaE

a5 _{Jar
rall.

BURING INFORMATION
TOTAL DEPTH _JI0¢
CASING A MNONE
DRILLED DEPTH
START DATE
COMPLETICH

1111405
| T -

WELL COMNSTIUIC TION

@ BENTOMITE

Fh, 2 S0

COMCRETE
D LAMIrSCAR
| S
i

KA T CEMENT

MOTE) "H' MSED INFLACE OF “L' FCR THE SECOND LETTER M TM
=2 GHTRUNDWATER CLEY

¥ GROLUNDWATER FLEV. (STATIE)

DaR= BROWN

ST

T30 @Nm b W

PT

oL

Gl

Mi

o

SH

USCH CLASRIFICAT

ONITIAL) NAA

M USCS CLASSK ICATIONS
PEET 54 POOFLY GRADTD SaD
ORGARN. LT OF €AY Sy WELL GHAINTD SaMD
SILTY O SAMDYT CLAY G ELAYEY GRAVHE
LAYEY Sl GM i SILTY GRAVEL

CLAYL SAND GP POORLY GRADED CRAVEL

SIL T GD A WELL GRADED CRAVEL
AFCVE DEMCTES LIGIAD LIFITS OF S0% R GREATER
NOT APPLICABLE

o——— OGROUNDWATER SAF¥1E

SOIL DESCRIPTION REY

12 « L ALY 23 w7 U
MEDM 8RO 13 i AND 5 24. W7 ST
LIGHT BROWN 14 ~= LY 25 WOV USED
_GHT RLST 15 < mlli 1Lt 25 FHACTURED BOle
16 < H% [oaSS MATERL e 2T WLATHEREN BOCE
RUSTY BROWN 17 < Fow CORSSE MATEMA Py e 28
LASK OLIVE 18 < M4 COLASE MATESAL « 3.5 e 29 ]
MEDIUM GLIYE 19 < uw% B MATEREAL ¢ U M 30 WET (FREE WATE
LIGHT OLIVE 20 - (A METERAL 5 A.75 WM 51 e LT e
GREY BROWN 21 - T PATERAL 7 4,75 e S2 MOERATE PROOUCT OROR
LT GREY BROWN D9 M COAEE WATEEN » A0 93 STRONW PRODUCT (DOR
MLLTEAT.Y BoRrING LOG MB-3 ———

dald AL HES ANT

WTa

WA AL

. BT

T, Gy, PO

T

=

215

i WO BT
I-P'l-"' Ly *TRRRE




il “
I BORING INFORMATION
& & g & & s g WELL 1.D DB | TOTAL DEPTH _32'
7 15 |E o 5 5| |E @ = = :
l E 8 [ = 5 i = g & b = § & LOGGED BY MICHAEL KILLORAN CASING DIA MOME
0 o w o = g g o~ 1]
g g 1g |9 z|[2 : 2 g g |8 |z % CONTRACTOR _ECA DRILLED DEPTH_32
] (5} = & ] bl
3 : gl | 213 : - g B (=E METHODE GED PROSE START DATE  _WWI0/0S
2 5 - BORIMG DiA a U - COMPLETION  _IIJJQJOG
C 7 . .- T I
| ‘ - LEGEND
I::: WELL CONSTRUCTION USCS CLASSIFICATIONS USCS CLASSE|CA TIONS
I 1e! r —
I ié ‘ ppramy (00 WA RER - @ RENTONITE PT PEET sp POOFL Y GRADED SAND
3] ; | 1110 N =) HO. 2 5240 oL ORGANIC SILT OR CLAY  SW WELL GRADFD SAND
" el ~
I [ E : L _.zu.m- - I L SILTY O SANIIY CLAY GC CLAYEY GRAYE
b f
L g | | 0.0 N g4 8 -  AMDRCARE ML G i e st 1Y GRAVE
: i | G =
| = | ASPHALT SC CLATEY SAMD GP POCEL Y. CRADED GRAVE
IO x 14 | | J-E‘ —— |
ks . o
§ E 4 Bz ramae - HEAT CEMENT SM S1L T SAMD GW WELL GRADED GRAVEL
b 0.0 MNA 8. 112 —
& 0 o ! HNOTE: "H' USED $PLACE OF "L" FOR THE SECOND LETTER OF THE ABCVE DENOTES LIQUE: LeTl oF TS om GREATER
2 Ej | 3T T 1] n
w I . — — ¥ GROUNDWATER ELEV. [MITIEL) N/A HOT APPLICAINLE
L la -
% 15 i I £ 50 T ' ¥ GROUNDWATER ELEV. (STATIC) o—  GROUNDWATER SAMPLE
] 5 SEALE & T -0 .
Q hiME G
l & . . - SQIL_DESCRIPTION KEY
g 118331 | { ODARK BROWN 12 <% TR 23 nNOT LEED
I _..LUJ 20 i Cl e F Dib-1-20 55 - 2 MEDIUM BROWN fs P sy Anl 55T 24 o1 s
o b | 3 LiGHT SROWN 14 CEW CLAY BND LY 25
T 1 .}.__._..__':"_iz""-” B 4 15 cifw CLAY 4D MY AR PHACTLEED WOCn
I & f L — 5 16 L. O &7 seaTieen s
o . 1y 00 s DB L 6 RUSTY BROWN 17 < to% COMSE HaTEWK. < 4fim 28
i : =r= I 7 DARK OUIVE = MATEIL © &.70'r 29
e 0.0 WA DEJ-26 &0
: — 8 MEDIM CLIVE TATEINAL « 578 e 30 WET (PRI WRTER)
. GH { 9 LiGHi OLWE MATERLE, > L7 rp J1 WO FRONCT G0
e
2 — 10 orev srown EMATERAL & L7 52 HUESATE PROLCT DR
I 2 — 11 LT GREV BROWN 22 W% COESEWATEMAL > A 33 RTRONG PROOUCT 00O
.
0 H Lo 65
- ::31{.!',”.;:: —
i BGoA B ALLTERR. BORING LOG DB~
I |‘— B ARG . e C o il
= VAW L), TR, TP TR, Ch
I 35 7 . 70




DEPTH BELOW GROUND SURFACE
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35~

WELL CONSTRUCTION

LITHOLOGY

USCS CLASSIFICATION

rmn

LI

."'.11 2N
5M

inan

CL

Iax

PID VALUES (PPMV)

0.0

0.0

0.0

0.9

o0

BLOW COUNT

GROUMDWATER ELEV.

N/A

T 1T T

1

T

|
35 7]
| B
L0 —
DB-2-8'
&5 —
Dg-Z-1z2'
80
DB-Z2-1a*
DB-2-20 55
DB-2-25°
60 —
-2
&5
Da-2-A
70 -

%
&
=
ke
g
3
g
x

LITHOLOGY

g
g
‘a‘
d
]

PID VALLUES (FPMY)

BLOW COLNT

GROUNDWAT ER ELEV.

SAMPLE D.5

Fpe———
BORING INFORMATION
WELL 1.D. 0g-g TOTAL DEFTH _52°
LOGGED 8Y ERil ALLEWN CASING DIA, MNONE
COMNTRACTOR _ECA DRILLED DEPTH &
METHOBE _GED PROBE START DATE LANADS
BORING DA, il - COMPLETION /405
L
LEGEND
WELL COMSTRUC T ION USCS CLASSIFCATIINS USCS CL ASSIFMATIONS
HEMTOMITE PT PEET SP POORLY GRADED S48
NO. & S5ND [/ ORGAMI, SILT OF CLA SwW WELL GRADED BaMD
COMCRE TE CL STV OF SR CLAY 6C CLAYEY GRAVEL
L AN AP ML CLAYEY SILT GM SiTY GRAVEL
ALPHAL T SC CLAYEY SARD GP PO Y GRADRED, GREAVEL
HEAT CEMENT SM SILTY SAND GW WELL GRADED CRAVEL
MU ¥ B TW ORESTNG LETTEN OF Tl ENWY NG TN o S0 o8 SEATY
= GIOLNDWATER FLEV, (MITIAL) M2 NOT APPLICARLE

2o ~Noama -

x GROUNDWATER ELEY. (BTaTiCh

SOIL. DESCRIPTION KEY

DARK BROWN 12 am (LAY SN LT
MEDILM BROWN {120 CLKY AND ST
RO fd 3% CLAY AND LT
HiT §5 lbiw CLAY AN
bl 16 W CTuE
RUSTY BROWN 17 e COARSE HUITERLA
LI 18 35w COARSE MATERM
4 { 19 b COUE X
B v S 21 ke MG TE

23

24

25

28
w27
LT 28
L 29
w30

i 31
R 32
e 33

GROUNDWATER SAMPY E

BEN

Rl TURED B

o ity
r

"

I : ATEF
ARl i -
EHATE FRAS (S s
WL L |

BLLTERR.

Bai AL PR BE . ST . 24

BoriNG LOG DB-2

WTA CRUT, CALFORMA

WA, AL L T TEERAL LA T

bt ML MY NS
SUOEE | LA TR

172105




LITHOLOGY

£
£
4
2
g

USCS CLASSIFICATION

5] ((WELL CoNSTRICTION |

=

LT

DEPTH BELOW GROUND SURFACE

B R NEICEBOSCCETEEE O S TE N oS DA i SR

L T

M

M

BLOW COUNT
SAMPLE 0.5

GROUMNDWATER ELEV,

50

60

£:5

LITHOLOGY
CLASSFICATION
PID VALUES (PPMVY
BLOW COUNT
GROUNDWATER ELEY.
SAMPLE 1.5

WELL CONSTRUCTION
A0S

b~ o W -

-
L=~}

—y
~h,

BORING INFORMATION
WELL 1.D DB-3 TOTAL DEFTH _32°
LOGGED BY Emie ALLFN CASING DiA NOME
CONTRACTOR ECA URILLED DEPTH_52'
METHODE GED Peoge START DATE  _L/IGI05
BORING THA Sy COMPLETION [ 0n
\." "_
LEGEMID
WELL CONSTRUC TION USCS CLASSIFICATIHNG USCS CL ASSIF A TINNS
BEMTOMITE PT FRET 5P POCEH Y GRADFD SAND
B0, ¢ SN oL ORGARIC ST OF CLAY 5w WELL GRAED Sl
COMCRETE CL 4T O SANDY CLAY GC CLAYEY GRAYVE!
L AN APE M CLAYEY ST GM QL TY GRAVEL
AL T SC CLAYEY D GP POORLY GHADED GRAVEL
HEAT CEMENT SM G TV SAHD GW WELYL GRADED (RAVEL
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APPENDIX B, Generalized Cross Sections




