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GET

Geo Environmental Technology

SOIL VAPOR EXTRACTION
FEASIBILITY STUDY

For

Livermore Gas and Mini Mart
160 Holmes Street
Livermore, California

1.0 INTRODUCTION

This report presents the results of a 4/24/03 Soil Vapor Extraction (SVE) feasibility
study at the Livermore Gas and Mini Mart located at 160 Holmes Street in Livermore,
California.

The objective of this study was to determine whether high quantities of Total Petroleum
Hydrocarbons (TPH) and MTBE could be extracted and treated using SVE technology.
This work was requested on 2/22/02 by the Alameda County Environmental Health
Services (ACEHS). The resulting information is being utilized in the development of a
Remedial Action Plan (RAP).

An e-mail of the ACEHS directive is presented in Appendix A.

2.0 SITE INFORMATION

The site is currently operated as a gas station and mini mart. It is located in a
commercial area of the City of Livermore, at the intersection of Holmes and Second
Streets, directly across from Hanson Park and a shopping center.

The site is bordered by residential areas to the south and east, Hanson Park to the
west and commercial businesses to the north. Vehicular traffic in and around the site is

heavy.

343 Soquel Avenue, #33, Santa Cruz, CA 95062
Phone: (831) 423-8780
Fax: (831) 423-8827



On 5/20/99 soil samples were collected beneath the dispenser islands. TPHg was found
beneath the dispenser islands in varying concentrations ranging from 32 mg/kg to 6,500
mg/kg; TPHd beneath the diesel dispenser was detected at 1300 mg/kg; no MTBE was
detected beneath the dispenser islands.

On 7/26/00, three 2-inch diameter groundwater monitoring wells (MW1, MW2 and MW3)
were installed onsite to an approximate depth of 30" below ground surface (bgs). The
wells were sampled on 8/11/00 and analyzed for TPHd, TPHg, BTEX and MTBE. The
sample results indicated significant hydrocarbon impact in the groundwater. Directly
downgradient well MW1 had concentrations of TPHg and MTBE of 170,000 pg/L and
320,000 pg/L respectively. A “Well Installation Report” was issued by ETIC Engineering
on 9/22/00.

On 10/19/00 groundwater samples were collected as part of quarterly monitoring at the
site. Samples were analyzed for TPHd, TPHg, BTEX and MTBE. The sample results
confirmed the presence of significant hydrocarbon impact in the groundwater. Directly
downgradient well MW1 had concentrations of TPHg and MTBE of 170,000 pug/L and
200,000 pg/L respectively. Geo Environmental Technologies (GET) issued a "Quarterly
Monitoring Report” on 1/31/01.

On 02/22/01 groundwater samples were collected and analyzed for TPHd, TPHg BTEX

and MTBE. The sample results confirmed significant hydrocarbon impact in the

groundwater. Directly downgradient well MW1 had concentrations of TPHg and MTBE of

11,000 pg/L and 190,000 pg/L respectively. GET issued a "Quarterly Monitoring Report®

on 3/31/01. On 05/30/01 groundwater samples were not collected because all three

monitoring wells were found to be dry. The monitoring wells also were dry in August and
December 2001.

On 11/14/01 groundwater samples were collected during the installation of an onsite
extraction well and three off-site monitoring wells. Monitoring wells MW1, MW2 and MW?3
were all dry. Groundwater samples were collected from the four newly installed wells.
Samples were analyzed for TPHd, TPHg, BTEX and MTBE. The sample results
confirmed the presence of significant hydrocarbon concentrations offsite and an areal
impact to the groundwater. Directly downgradient extraction well EX1 contained
concentrations of TPHg and MTBE of 2,000 pg/L and 2,200 pg/L respectively. GET
issued a “Quarterly Monitoring Report” on 3/31/02.

Groundwater beneath the site has been monitored quarterly and relevant technical
reports submitted to the ACEHS. All samples are being analyzed for TPHd, TPHg,
BTEX and MTBE.




3.0 REMEDIAL FEASIBILITY STUDIES

Two feasibility tests have been undertaken in advance of the preparation of a RAP that
will address site remediation. These included a pump test to determine aquifer recharge
parameters and develop appropriate pumping rates and a soil vapor extraction test to
measure potential contaminant recovery rates using existing wells.

3.1 Groundwater Pump Test

The groundwater pump test was performed on 6/27/02. The test was conducted using
well EX1. Pump test results indicated that there is need for redevelopment of well EX1
and that a "pump and treat" system under present conditions is not the most viable
means of migration control. Implementation of such a system without redevelopment of
EX1 would incur large costs for small quantities of contaminants removed. However, a
small scale, low intensity, source removal system may be utilized that can be expanded
if well redevelopment increases aquifer yield

3.2 Soil Vapor Extraction Test

The soil vapor extraction test was conducted on 4/24/03 to assess the following:

- the vacuum required to induce vapor flow through the soil

- estimation of the radius of influence of the vapor extraction well

- concentrations of hydrocarbons in vapors extracted from the well

- potential rates of hydrocarbon mass removal

- effectiveness of soil vapor extraction using the existing monitoring wells

Preliminary test results indicated that SVE is a viable technology for soil remediation.

However, rather than using existing monitoring wells, new vadose wells should be
installed for better utilization of SVE technology.




4.0 METHODS AND PROCEDURES
4.1 Site Lithology Evaluation

Site and area lithology was evaluated using offsite lithologic logs with descriptions
provided by Ms. Chu of the ACEHS and from borings and monitoring wells installed on
and off site, to prescreen the use of SVE technology as a remediation tool.

The soil horizon is comprised of tightly packed sands and gravels with varying
percentages of silt and clay at different depths. A driller independently described it on
11/18/24 as “cement gravel” to a depth of 68 feet bgs. The shallow soil lithology was
described during installation of monitoring wells as “sandy, gravelly, clay” and “sandy,
clayey, gravel.” Cooper labs (a geotechnical testing laboratory), described soil at 12.5
feet bgs as sandy silty clay and soil at 17 feet bgs as “sandy, clayey gravel.”

Soil boring and well installation logs and the Cooper Labs report used to evaluate
lithology and its suitability for SVE remediation are presented in Appendix B.

4.2 Sail and Groundwater Contamination Review

The 2/26/99 soil boring advanced in the northern section of the property, first indicated
that groundwater was impacted. At the boring location 10-feet east of First Street, TPHg
was 100,000 g/l and MTBE was 60,000 ug/L.

Soil contamination was confirmed on 4/5/99 when three gasoline and one diesel USTs,
were removed and on 5/20/99, when the dispensers and piping were removed. Highest
concentrations of TPHg were 6,500 mg/kg, of TPHd 1,300 mg/kg and MTBE 110 mg/kg.

Samples from the three 7/26/00, 30-foot monitoring wells at a depth of 20-feet below
ground surface (bgs) indicated that soil in MW1 was impacted by 800 mg/kg of TPHg and
21 mgl/kg of MTBE. Soil samples from wells MW2 and MW3 were not impacted.
Groundwater in all three wells was impacted, with maximum concentrations in well MW1
of TPHd, TPHg and MTBE of 57,000 pg/L, 170,000 pg/L and 320,000 pg/L respectively.

Soil samples from the 11/14/01 installation of three offsite wells indicated that soil off site
was not impacted. Groundwater was impacted by 90 pg/L TPHd, 510 mg/l TPHg and 14
ug/L MTBE.

Data review indicated that soil contamination was limited to the middle and west part of
the site itself and around wells MW1 and EX1, impact was limited to a depth of about 20-
feet bgs. The soil horizon shallower than 15-feet bgs, not directly beneath the USTs and
islands, was not impacted. Shallow soil contamination is found only in the section
beneath the dispenser islands. Tabulated values of soil and groundwater contamination
have been copied from the archives and are presented in Appendix C.




4.3 Soil Vapor Extraction Test Equipment and Methods

Prior to test startup, depth to water (DTW) was measured in wells MW1, MW2 and
EX1; DTW was 21.47, 21.32 and 21.92 feet bgs respectively.

A Rontron blower EN454, capable of generating 65" of H>O vacuum and 125 scfm flow,
was used to apply vacuum to 2"-diameter well MW1. The test was conducted by
connecting the vacuum extraction system directly to the well for 6.5 hours continuously.
Induced vacuum was measured in well MW2 using a 5" H20 magnahelic gauge. A PID
was used to record field measurements of volatile organic compounds. Applied
vacuum, vapor flow rate, and induced vacuum were recorded at periodic intervals. The
field data log and a transcribed representation of the data are presented in Appendix D.

In order to comply with the Bay Area Air Quality Management District's (BAAQMD)
hydrocarbon vapor abatement requirements during pilot soil vapor extraction tests, two
200-pound granular activaied carbon (GAC) vessels were used to capture vapors
generated during the test.

4.4 Blower capacity and vacuum flow

A maximum of 60 inches of H2O vacuum was applied to well MW1 and a maximum
vapor flow of 1.42 scfm was obtained. A greater amount of flow couid not be obtained; it
is speculated that this was caused by diminishing availability of screen in the well due to
aquifer mounding effect inside the well pipe. It appears that as vacuum rates increased
groundwater rose in the well and ultimately submerged the free screen interval. The
field technician reported that normal flow regime was interrupted at maximum vacuum
because flow became constricted. Lower applied vacuum, resulted in a lower vapor flow
and higher volatile organic concentrations in the vapor flow. The highest VOC
concentrations were obtained when applied vacuum was less than 20" of H20.

4.5 Radius of Influence

An effective radius of influence has been determined to be between 0.1% to 1% value
of the applied vacuum that can be observed at a remote well (Buscheck and Peargin,
1991).

On the basis of the magnahelic gauges readings of vacuum levels measured in well
MW?2 (0.01 - 0.02 inches of H20) during the SVE test, the radius of influence for well
MW1 during application of 10-80 inches of water vacuum, extends to well MW2 which is
located 45" southwest of MW1. A more conservative radius of influence would be 40
feet. :




4.6 Concentration of VOCs in the extracted vapor

A Thermo Photo lonization Detector (PID) model 580D was utilized to record TPH
concentrations from the soil vapor siream at frequent intervals. The PID-read
concentrations are included in the field data presented in Appendix D.

Two soil vapor samples were collected using the PID vacuum pump into Tedlar bags.
These air samples were transported to Entech Analytical Laboratories, a State certified
laboratory for hazardous materials analysis. The samples were analyzed for MTBE,
TPHg and BTEX fractions. Sample MW1#1 was collected at 07:25, the beginning of
the SVE test and sample MW1#2 was collected at 14 00, at the end of the SVE test.
The results are tabulated below.

Sample MTBE TPHg Benzene | Toluene | Ethyl- Total

name . s . Benzege Xylenes
(mg/im®) | (mg/m’) (mg/m®) | (mg/m®) | (mg/m?) | (mg/m")

MW1#1 210 4,000 23 280 60 207

MW1#2 | 440 5,100 39 480 120 480

Detection | 50 500 5 5 5 10

limits

Copies of the laboratory report and chain of custody for the vapor samples are
presented in Appendix E.

The concentrations shown above were converted from mg/m3 to ppmv and the

converted results are shown below.

The calculations for the conversion are presented

in Appendix F.
Sample MTBE TPHg Benzene | Toluene | Ethyl- Total
name Benzene | Xylenes
(ppmv) (ppmv) | (ppmv) [ (ppmv) | (PpmV)
(ppmv)
MW1#1 | 63 943 7 68 13 44
MW1#2 | 112 1,203 11 117 25 101

A series of three graphs was generated from this data, illustrating the relationship
between applied vacuum, PID concentrations, vapor flow and time. The graphs are
presented in Appendix F.




4.7 Projected Hydrocarbon Mass Removal Rate

The following are the projected contaminant removal rates at this site, based on the
laboratory analytical data generated from vapor samples obtained at the end of the 6-
hour long pilot soil vapor extraction test, at a high flow rate of 1.4 scfm. The laboratory
analytical concentrations were converted to ppmv as tabulated on the previous page;
TPHg: 1,202 ppmv, Benzene: 11 ppmv, Toluene: 117 ppmyv, Ethyl Benzene: 25 ppmv
Total Xylenes: 101, and MTBE: 112 ppmv.

TPHg extraction rate = 0.597 Ibs./day
Benzene extraction rate = 0.005 Ibs./day
Toluene extraction rate = 0.056 lbs./day
E Benzene extraction rate = 0.014 Ibs./day
Tot. Xylenes extraction rate = 0.056 Ibs./day
MTBE extraction rate = 0.051 Ibs./day

Calculations for deriving these values are presented in Appendix F.

5.0 DISCUSSION AND RECOMMENDATIONS

Results from the soil vapor extraction test indicate that by applying vacuum at well
MW1, small quantities of petrocleum hydrocarbons present in the unsaturated scil zone
can be removed. The radius of influence of the vapor extraction well is assumed to he
approximately 40 feet. Elevated levels of hydrocarbons exist in the unsaturated soil
beneath the dispensers, downgradient of the former UST pit at depths between 15 to
20 feet, and in saturated soil above groundwater. The existing monitoring welis cannof
be efficiently utilized as soil vapor extraction points. Groundwater in the monitoring wells
beneath the site was found at a depth of about 21.5 feet bgs. Monitoring well MW1 is
screened from 15 feet to 30 feet bgs. Static groundwater elevation prior to startup was
21.47 feet bgs, which provided 6.53 feet of available well screen. However, when
applied vacuum in MW1 exceeded 60” of water, groundwater mounding inside the well
constricted the available screened interval and restricted VOC extraction in vapor form.

Therefore, soil vapor extraction is feasible at this site as a remedial method for soils
impacted with petroleum hydrocarbons, however, the existing monitoring wells cannot
be utilized efficiently for that purpose.




If soil vapor extraction is chosen as a remediation method for this site, then soil vapor
extraction wells properly screened in the target vadose zones (10-15 and 15-20 feet
bgs) must be installed.

The area of impacted soil is the western quadrant of the property, at the change-over
from First Street to Holmes Street and is roughly centered around monitoring well MWA1
where TPHg at 19 feet bgs was 800 mg/kg. A shallower area of impacted soil is found
beneath the west pump island line at a depth of 6' bgs where TPHg was found at 6,500
mg/kg. First water during monitoring well installation in July of 2000 was encountered at
a depth of about 20’ bgs. TPHg in groundwater was detected at levels of 170,000 ug/L;
MTBE was found at 320,000 pg/L concentrations.

Seasonal groundwater elevation changes in the area are quite pronounced. When the
SVE test was performed, DTW in MW1 was 21.47' bgs and a small interval of
contaminated soil was exposed. It is expected that as the summer and fall seasons
progress, DTW beneath the site will increase and it is possible that wells MW1, MW2
and MW3 will become dry (as they did in May and August 2001).

Given the existing configuration of structures, tanks and public utilities and reviewing
previous soil borings data, and, if SVE is chosen as a remedial method, two soil vapor
extraction wells will be sufficient to augment soil contaminant removal. One wel! should
be 18 deep, screened between 15-18 feet and located in the planter area, about 5 feet
south of monitoring well MW1; the second well should be 12’ deep, screened between
7-12 feet and located in the lane between the planter and the pump island. These
locations are shown in the Site Plan (Figure 2). Additionally, monitoring well MW1
should be equipped for possible connection to an SVE system, so that during the dry
season, it too can be used as a vapor extraction point for impacted soil.

GET recommends the following:

1 Prepare a remedial action plan (RAP) that will evaluate all the available options
and capital/annual costs per option for site remediation.

2 Independently of the schedule for RAP preparation, perform a conduit survey
and identify potential downgradient receptors.

3 Submit a copy of this report to: ACEHS
Attention: Eva Chu
1131 Harbor Bay Parkway, Suite 250
Alameda, CA 94502
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Test Boring Log No: D1

Numbaer: 48016.18

ProJect Name: Livermore Arcade

Page 6 of 6

mple [nformation

Soil identification

P
o Do /9. &/« ' § © / Remarks Include color, gradation, type of soli/rock,
; Q P /O visual % order ; gravel, sand, sift; cla
O{c\-eé qug? ‘) Q'\‘if‘-z <§* ~‘.° Qq'@’e FV §, consdmon, particla slzg, moeistura, odor, ha¥¢)jness, etc,
129.0 |36/60]s5 TR - : -
50 T mcl 129 t:::::;gﬂ ilty Gravel (GM), light yellowish brown (10YR 5/6),
LT dense, little sand, some fines, with large cobbles,
130 L\‘.’l\,’fg‘:\,ff 8
P AR oo}
131 t:_.:j:::::} poorly-sorted, iron oxides, moderate to high permeability
Ty a s, Ay vty
132
g’mﬁ 133 b Silty Sand (SM/SP), olive (5Y 4/4), loose, very fine to
134 medium-grained, moderately-sorted, trace grave), fines,
134.0° |34/60] 55 : high permeability
1390 |  Pynct 135 1
136 [
137 | KGravelly Silt (ML), light yellowish brown (2.5Y 6/4),
138 g jmedium soft to stiff, iron oxide, staining, moderately
139 L plastic, little sand, some gravel, moderate permeability
139.00 |30/60
144.0 140
- 141 |
142 [
143 :
144 KClayey Silt (ML), yellowish brown (10YR 5/6), stiff,
145 hmoderately plastic, low permeability
Total Depth - 144°
Notes:.
PROPORTIONS USED COHESIONLESS DENSITY COHESIVE CONSISTENCY GRAPHIC LEGEND
140 b wi, X 30 fall on 2" Q.D, sampler -
0
Trace % 10 1.0% Y very loosa ::: i ::ﬂry soft gravel
Litle  10%1020% 41010  loose 4108 med. soft sand
' 1010 30 med. densa ’ .
Some  20% 1035% | 301050  dense 81015 stift silt
And  B85%1050% | SO+ very danse 151030 very st cla
30+ hard Y




R IGCL
s

. DB-1

Test Boring Log No

Number: 48016.18 Project Name: Livermore Arcade Page5of 6
mpl fon ' / o Soll Identlfication
D 5 Remarks include color, gradation of soil/rock
o /P/OF “ & ¢§o° 7 ViSUal % order : graval. sand it ois !
Jg’ Q°Q-é' AR ‘gi‘ N Qq'\\?o &V bé‘ con(ditlon, particle slzg. moisture, odor, ha:'r’c):lnassi otc.
1040 | 0760 SS,lOVM= : Gravelly Sand (SMD, light olive brown (25Y 3/3), locse to mod. dense,
190 | Ppnck 01 102 f; e e oty o
theadapace) 103 };}, . . Silty Grave] (GM), yellowish brown (10YR 5/6), med,
104 ::-.E.-‘.-:.- dense, some silt and clay, little sand, poorly-sorted, high
AT e
105 BEEAG]  |permeatility
R eirieietd
iR iniy
106 BEARE
Y
107 {.‘v:u:-:“
108 ;{ 13
109 333
110
111
112
113 B Gravelly Sand (SW), light olive brown (2.5Y 5/3), loose,
114 trace of fines, moderately-sorted, high permeability
1140 [30/60ss 115 E:
119.00 PyncH
116 |
117 K
118 K% Silty Gravel (GM), yellowish brown (10YR 5/6), oed. dense, some sill and
7 i.-{.- day, litde sand, poorly-sorted, high permeability
119
119.0 |48/60|ss 8.:"?\4 i? 120 Clayey Silt (ML), yellowish brown (10YR 5/8), stif, Jow plasticity
1240 Phnel % Silty Gravel (GM) to Gravelly Silt (ML), light olive brown
121 ‘
. (25Y 5/3), very stiff (dense), litdle sand, poorly-sorted,
122
iron oxides, moderate permeability
123 -
Silty Sand (SM), light olive brown (2.5Y 5/3), loose, little
124 |5,
1240' |48/60(s5 125 ; fines, very fine to coarse-grained, poorly-sorted, high K
1250 {  Pynch Silty Gravel (GM), light yellowish brown (10YR 5/6),
126
dense, little sand, somae fines, Iron oxides, moderate
127 -
permeability
128
Notes:
PROPORTIONS USED | CORESIONLESS DENSITY COHESIVE CONSISTENCY GRAPHIC LEGEND
: 140 b, wt, X 30" {all on 27 Q.D, sampler
Trace 0 %10 10% otos very loose ::: : :23 soft gravel
Litle  10%to 20% 41010 loose 4108 med. soft sand
p: - 101030  med. dénse. - - o8 . -
Some  20% 1035% 301050 danse 81015 stit AR silt
1030 T
And  35%1050% | SO0+ very dense ;g:’ A P oooCoon clay
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] Test Boring Log No: pB-1

Number: 48016.18 . Projact Name: Livermore Arcade Page 4 of 6
ample Information ' Soil identification

R ks Include color, gradation, ck,
.—,j? e('{.rnlsau ‘12 oraer ; gra\?el, sand, Sm?glaohspllfro
LRy &’/ conditlen, particle size, molsture, odor, hatdness, etc.
74.00 |18/18|5S 23
ny
755 |18/18|55| OVM=] 34 Silty Clay (CL/CH), light yellowish brown (10YR 5/6)
o a.noéf’pm; mod. to high plasticity, trace sand, soft to stiff

Cravetly Clay(CL), yellowish brn {LOYR 5/6), very sofl, some gravel, low X
Sand (SP), light olive brown (2.5Y 5/6), loose, very
fine-grained, trace of silt, high permeability

Gravelly Silt (ML) & Sand, light yellowish brn (10YR 6/4))
stiff, mod. plasticity, (some Gravel), mod. K

Clayey SIlIt (ML), yellowish brown (10YR 5/6), medium

790 | 60/60{SS {OVM=0
B4 thcf"\md'pa o)

soft to stiff, low plasticity, low permeability
Silty Clay (CL), brown (75YR 5/4), very stiff, trace

84.0' | 80/60( S5 &\Qgﬁ?
89.0r ljlmd‘\ me Ipebbles, moderate plasticity, very low permeability

KClayey Silt (ML), light olive bréwn (2.5Y 5/4), skiff, mod.
plastic; manganese oxide stains color changes to light
yellowish brown (2.5Y 6/4) at 89.0°

89.00 }18/18| 55
Nnoe Hundh

Clayey Silt (ML), strong brown (75YR 4/6), mederale

plasticity, stiff, trace of sand

Gravelly St (ML), strong hrown (Z.5YR 5/6), stiff, modcrate plasticily,
trace of sand, moderale permeabllity

94.0' |48/60|SS| OVM=
9.0 Hunch 0.1

(headspace) Clayey Silt (ML), strong brown (7.5YR 5/4) very stiff,
mod. plastic, trace pebbles, and carbonate
(At 98.7 becomes stiff with trace sand) -
99.0' 148/60| 55
1040 Purkch Sand (5P), olive brown (257 474), frace 81l v
ery
fine-grained, well-sorted, high permeability
Noles:
PROPORTIONS USED - | COHESIONLESS DENSITY COHESIVE CONSISTENCY GRAPHIC LEGEND |
i 140 I, wit, X 30" tallon 2= ©.D. sampler e
e O%OI% 1 owa  verylooss s et mudnaddad  gravel
4t0 10 loo ! DY YA
Umle  towwzow | Aled0 ke g nesson PARMAAAYY  sand
Some  20% 1085% | 301050  dense 8to15 sl [ 1 silt
And as% .tO 50% 504+ very danse 1510 30 very stit LI IO IO Cl
f 30+ hﬂrd :-:A:h:.:-:ﬁ:t:i ay *




Test Boring Log No: DB-1

Projoct HNumber: 48016.18 Prolect Name: Livermore Arcade Pageloul 6

Sample Information Soil ldentlification
Fa o & fa » ¢/ Remarks Include color\?radallon ype of scilrock,
visual % order : gravel, sand, slit
Qé:éb QQ‘ &“?a Q \.‘?' £ N F con%:zion partlcle slzg molstura, odor, harc)iness olc.
' 485" |48/48]SS [OVM= DB-1485 Silty Clay (CL), light olive brown (2.5Y 6/4), wet, soft,
1.7 -
(head space} trace pebbles, faint solvent odor
g?g 18/18 58 01‘-3*1= 15] DB-1-50.0 Gravelly Silt (ML), yellowish brn (10Y 5/6), wet, soft,
theadapace)

mod. plastic, little pebbles, low to mod. permeability
Sitty Clay (CL/CH), yellowish brown (10YR 5/6), very
soft, moderate to high plasticity, trace of sand and

pebbles

575' |18/18(S5 [OVM= | 47| DB-1-57.0

59.0 14
’ {head space)

Gravelly Silt (ML), light yellowish brown (10YR 5/4) stiff
moderate plasticity, little pebbles

620 |18/18/SS |OVM=| &5| DB-1-62.0
3.5 0.7
(readspace )

Gravelly Silt (ML), light yellowish brown (10YR 6/4),
stiff, moderately plastic fines (soft), little sand color
changes to dark yellowish brown {10YR 4/4) with some

sand, high permeability

Silty Sand (SM) 695-70.0 _
Sandy 5ilt (ML), yellowish brown (10YR 5/6), mottled w/|

710 |18/18{S5| OVM=| 41} DB-1-70.0

725 w?fpa) strong brown (75YR 5/6), oxides, stiff, litile sand, gravel
725 |18/18 ss| ovm=| 4 13 BRRRA Sandy Gravel (GM), light yellowish brown (10YR 6/4),
74.0 20 QURER loosn to medium dense, some very fine to
headspace) 74 PG ' .
':;:_‘:::,'::: modium-grained sand, trace fines, high permeability
Notes:
PROPORTIONS USED COHESIONLESS DENSITY COHESIVE C6N§i§ YENCY GRAPHIC LEGEND
140 b wt X 30* fall on 2* QD sample e -
Trace 0%to10% | Otod very loose 2 :: : ::2’ soft R;E Ei*i‘:.‘, gr avel
A ) 41010 loose NN,
Litle  10%to 20% 101030  med. dense 4108 med, eolt ::‘.'.:E::_:'\}_::::::::"_.':_ s?md
Som 20% 10 357’ 30 tn 50 danso B to 15 .“" "‘I‘I‘I.l.ﬂ.:.:.:.:.:.:.:.:.:-:-] Sﬂt
o 50+ very dense 181030 vory sil R OOOOT
And 35% 10 50% ry 10+ hard :3:.:.:_:.:.:.:.. day




&IGCL R
‘{ Test Boring Log No: DB-1

Number: 48016.18 Project Nama: Livermore Arcade Page2of 6
' le_Information A © Soll Identification
S rks include color, gradatio of soilfrock
Q & N SN/ 88 [ G/ B worder - oravhl sand s it ais !
Q%’Jf&‘eo Q¥\8§ & N e 0‘{’ & consjitlon. particle sizg. moisture, odor, haﬁiness, slc.
18/18 ss|ovM=0| 27| DB-1-205u 21 o] | silty Clay (CL), olive yellow (2.5Y 6/6) mottled with
Jeeadapace) " aa e
2-'2 IO Pa_le Olive (SY 6/3) and ydlUWish bl’own (lm 5/6),
23 E:E:E:E:E ) moist, stiff moderately plastic, very low permeability
54 RRRRR [Drilled ahead 21.5' - 25')
25 :.:::::::j Driller: clay "dried out”, became harder Clayey Silt (ML)
1250 - [18/18]SS|OVM=0| 43 | DB-1-255u annre e yellowish brown (10YR 5/6), moist, stiff, moderately
2.5 Bastipaca) KX . —
aratatals plastic, trace of sand and gravel, manganese staining,

274----
Y]
-
-

low permability

Cored | 6/96 |5SS

from J Silty Gravel (GM) (Gravel fell out of core barrel),
26.5' Yundh - (litholegy call from cuttings)
to 35°

Clayey Silt (ML) light olive brown (25Y 5/14), moist,

35.0'- [12/60]SS{OVM=0 DB-1-35.0u

medium stiff, low plasticity, trace sand, low p‘ermeébility

40.0° # | headapace)
ung -
Driller: Large cobble hit at 38', blew out remaining core
Clayey materia} through 44'
- 40.0°- |7/18 |SS Clayey Silt (ML) to Silty Clay (CL) (from cuttings)
415
s - S5
o l Ist waterv
Phnch
4.0- | 0/18
455
- Notes:
PROPORTIONS USED COHESIONLESS DENSITY COHESIVE CONSISTENCY GRAPHIC LEGEND
140 b, w1, X 30"fallon 2°O.0. sampler 1
Trace 0 %10 109 PRARAEI NN ke
Tl owe e |00 G R gravel
Uttle  10%to020% 41010  loose 4108 med. soft | N sand
101030  med. dense ) :
Some  20% 1035% | 301050  dense o voryst o silt
o ~ ’
And  dowwosow | Sty veween | se. ke PREEENESE] clay




4 o

s

Test Boring Log No: DB-1

[Cocation of boring: Project Name:  Livermore Arcade | To1a] Depth: 144.0 Pagelofé
IF: ’°i:: ::mber: ;831:’-13 Dlameter: 10.0”
ro nager:Bi tzer
Drilllng C mgct w oHa t Logged By:
rilllng Contractor: West Hazma "
Western Drillers. Hame: Craig Chaffee Inspector: N/A
Drli Rig Type:  Schramm. Date: Time:
it Tima: 0900 Date: 92393
Complete Time: 1200 Date: 10.7-93
grilng [I)J.;p“l; 13‘ Drawn By: CPA
Ventura -Eb-m e oopn: 1 Disk Name: 48016.18/DB-1
Backfllled Time: ‘Date; By:
S Sample_Information / o Soil identification
<> ¢ 2 Fa /& % / Remarks include color, gradation, type of sollrock
% ¢ OF /& * L/ 8P [0 visual % order ; gravel, sand, silt, cla ’
g Q“Q-é' ;;‘?0 SE /&) L SLERWE consﬁuon. panicls siza, moiture. bor, haﬁ.{ness. elc.
3 Asphalt (0-3")
Drilled phead jo Gravelly Silt (ML) strong brown (7.5 YR 4/6), moist:
6.0' dup to larde chbbles. 2
3 medium soft to stiff, low plasticity, with little sand at '
4 depth large cobbles to 3.5" {(From cuttings) cobbles
5 fabs removed with hand auger
6. - 18/6 | SSOVM=( 50 Y
5.5 — DB-1-6.0u & b
7 [22 Silty Gravel (GM) light yellowish brown (10YR 6/4),
g 12 dense, dry. Pebbles up to 2.5 “o; little very fine to
g [ medium-grain sand, low plasticity fines, poorly-sorted,
Iy 18/8 | sslovm=d 42 ' 10 [is {too dense to continuously core), high permeability
10:5' eadapace) . DB-].-]O.DU 11 i '
12 [
13 |52 .:.;g Silty Gravel (GM) to Gravelly Silt (ML); dark
CALE LAl
y RS yellowish brown (10YR 4/4); medium dense (stiff),
At B, 8% 405
%5 :}_:::‘;:::" moist, little fine to coarse-grained sand, low to
Fola e e e
- ' DB-1-15.0u ':"'.":5:‘.': moderately plastic fines moderate permeabili
15.0'- [18/10] 55 43 16 pabaiaist YP pe ty
155 SRR '
17 [ERSRIRINE
it :
18 JatsdaiaTa [Driller: in and out of gravelly/silty layers]
AT
19 AR
g R P Pty
20 W35
RIS
[ me mn ma
Notes:
PROPCRTIONS USED COHESIONLESS DENSITY COHESIVE CONSISTENCY GRAPHIC LEGEND
. 140 b, wt, X 30" fall on 2° O.D. sampler TeTrTETY
SR L
_Traca  0%1010% 0to 4 very loose : :: i ::2' soft '.-::_;:-:_;-':gg:::’::ﬁ:'_‘ gravel
. (LAY L %]
Utle  10%io20% | 41010 :::';“ donce 4108« med.son |[raviiane sand
Some 20% 1o 35% 30 to 50 dense 81015 stiff » silt
1510 30 very sti
And 35% {0 50% S50+ very dense 304 hard , clay




Gettler~Ryan Inc. | , Lo.g of Boring U-2

PROJECT: Tosco (Unocal) Station No. 4186 LOCATION: 1771 Ist Streel, Livermore, CA
i
x ¥ . [ 1]
= |=] 2 |2]12] 8
E |« o ul g =< GEOLOGIC DESCRIPTION WELL DIAGRAM
T o n p S| T o . :
= = a o | a. _
-] '] o = X - —
uwg| = 2 =3 << | @ o
al|l = @ % w| © 7] -
77 tr 9 &
4 > i
W/ STHER <
7 T Color change to brown (10YR 5/3), becomes moist to S5 S n -
saturated, very stiff. o 2
. 1 ss HEH "¢
3 | 18 |u-2-315 g -
- : 8% 5 -
33+ 7/ Becomes damp, hard. = S
1 &8 |82 | u-2-34 B IFA 5%
AL GH GRAVEL WITH CLAY AND SAND (GW-GC).- gray (5Y &8 ~
—=_GC 4 5/1) to dark yellowish brown (I0YR 4/8), saturated, —
. 1 very dense, 76X subangular to rounded fine gravel, .
20% fine to coarse sand, 10X clay.
38 - —
43~ — —
48— — _
58— - -

JOB NUMBER: 140175.02 B . Page 2 of ¢




Gettler—Ryan Inc.

Log of Boring U-2

PROJECT: Tosco (Unocal) Station No. 4186

LOCATION:

1771 ist Street, Livermore, CA

GSI PROJECT NO.: [40175.02

CASING ELEVATION:

477.44 feet MSL

DATE STARTED: (06/16/98

WL {ft. bgsk 23.8 DATE: 068/18/88

TIME:. 3:00 pm

DATE FINISHED: 06/16/98

WL (ft. bgsk DATE:

TIME:

ORILLING METHOD: 8" hollow-stem auger

TOTAL DEPTH:. 34.5 Feet

BRSNS AL

DRILLING COMPANY: Woodward Drilling -GEOLOGIST: Clyde Galantine
i
.| @
1=l 3 |€]8] 3 WELL DIAGRAM
& | & w wle]| 3 GEOLOGIC DESCRIPTION
Ere ey & (g2lz| S
apt o S = E| = = P
wihi 2 | 5 = x| =] sp
oS o m w n| o @ . T 95
. Asphalt and fill gravel.
- T CINT
: GM N N
n 1* 1= N N =
_ ] N\ N
_ B NN A
':i'f SN N -
i T I e i GRAVEL WITH SILT AND SAND (GN-GM) - brown s N N 58 -
iy NS (i0YR 5/3), damp, medium dense, 75X subangular to e N [N <2
7 14 rounded fine gravel, 15X fine to coarse sand, 10X EN N E
] ] silt. % ) N ]
1] 2N N
n 1.° | _ _F'g [ N ]
i |11 : NN
1 NN T
- o 31 N -
10 3 |40 u-2-105 M |<I1 = .%m
. K ; ¥ R
% v :
1 o i T b=t '
He CBE=H
4 - 78 | u-2-14 o 13 <~ B=HE
B i Becomes very dense. = g 7
15— i = -
] =i
* i E
_ ¥ E% g N
3 =
i . ':-j' ;’i ﬁ o~y 4
g :-_‘-E‘ oE
20 - ) GRAVEL WITH CLAY AND SAND (GW-GC) - brown SE Z 8% 7
4 51 | u-2-21 ? HOYR 5/3), saturated, very dense, 70X subangular ] = g
T I Lo rounded fine gravel, 20X fine to coarse sand, 10X 58 % - T
clay. . 5 7
- . g & % i
N HE=EM
] cL | S B ’
. 9 I % -
25 CLAY {CL) - brown {IOYR §/3) with dark blue gray $ % T
i (58 4/1) motling, meist to damp, hard, plastic, 80% g R
4 33 | u-2-285 clay, 10X silt, trage fine sand. 3;
ay

JOB NUMBER: 140175.02

Page of 2
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i [N B~
' o
Z 2
= a
4 I
(4] -
S m o
1] 2
@ [2Y
E
[11]
v
w
[+ 1]
E
o
o
a
i
e
D
4
m $| ssviosld
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LS ] gyt vy g e S S A _ T
I i
| = R & =
L} = H3EANN 3dHYS .ul ?
- 9 3 T
Q (13
w
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Gettler-Ryan Inc. Log of Boring U-1
" 0JECT: Tosco (Unocal) Station No. 4186 LOCATION: 1771 Ist Street, Livermore, CA
551 PROJECT NQ. . 140175.02 CASING ELEVATION: 478.27 feet MSL
pDATE STARTED: 06/15/88 . WL {it. bgs)k 24.9 DATE: 06/18/08 TIME: 8:00 am
DATE FINISHED: 08/15/98 WL (ft. bgs) DATE: TIME:
DRILLING METHOD: 8" hollow-stem auger TOTAL OEPTH: 34.5 Feet
ORILLING COMPANY: Waodward Orilling GEOLOGIST: Clyde Galantine
~ Xl 3 [£(8] » WELL DIAGRAM
Ele] & [5]lal = GEOLOGIC DESCRIPTION
E |2 1El 2 |2|E]°© 2
g8l 2 [S| £ |E[z] = ¥
O~} a @ 2] nl o 7] —— g9
Asphalt and fill gravel. 7 — &~
] | ML — . E j E I |
N N
7 GRAVELLY SILT WITH SAND {ML) - dark brown N N .
{10YR 3/3), damp, very stiff, non plastic, 80X silt, N
T 1 20% fine gravel, 15X fine to coarse sand, 5% clay. NN 1
4 ] NN N
o NN -
5 & NN E é -]
48 23] v-re K SN N <8
s N N ]
] 11T ow SN N .
», 4
: L. S M N
; . e : N N -
' o s N N
] 1o S NN N
10— o GRAVEL WITH SAND (GW) = dark brown (10YR 4/3), > S
2 80 U-t-14 R damp, very dense, 75% subangular to rounded fine L 2
] . T gravel, 20X fine lo coarse sand, 5X clay. g § .
- N - ¥ N
- s 4
>4 GC
B ¥ X - 4
'_.'._: »
B 5 6o | u-roiss WL GRAVEL WITH CLAY AND SAND (GW-GC) — brown -
’ B (10YR 5/3), saturated, very dense, 70X subangular
7 ‘E to rounded fine gravel, 20% fine to coarse sand, 10X ]
~F / clay.
- | 44| u-r-19 i Q
] T 14 g 2]
Y ™ T
20— . '1{ L C‘G -
% £§ B3
q de ) ’__-:' ‘l“ o - -
| 4 |8 vras _:‘: $8 |
g e 2
B 1 .-J;." Ct 3 N
% “’
29 / ¢ CLAY (CL) - yellowish brown (10YR 5/4), damp, very ]
| [ / siltt, plastic, 75X clay, 20% silt, 5% fine to medium .
2 {24 |u-t-285 / sand

JOB NUMBER: /40175.02 - Page  of 2




Gettler-Ryan Inc.

Log of Boring U-3

PROJECT: Tosco (Unocall Station No, 4186

LOCATION: 1771 Ist Street, Livermore, CA

GSI PROJECT NO.: 140175.02

CASING ELEVATION: 454.92 feet MSL

DATE STARTED: 06//6/98

WL (ft.bgs) 23.9  DATE: 06/16/98

TIME: 4:45 pm

DATE FINISHED: 06/16/98

WL {ft. bgak: DATE; TIME:
DRILLING METHOD: 8" hollow—stem auger TOTAL DEPTH: 34.5 Feet
CRILLING COMPANY: Woodward Orilling GEOLOGIST:- Clyde Galantine
&
* z gl 8| o WELL BIAGRAM
< | - = a2 a
& | & w lwlef 3 GEOLOGIC DESCRIPTION
sl 2|2 & |28 .
88l 2 |8 = (22| 8 58
O] a @ wn wl o 7] | —— | 94
- Asphalt and fill gravel, 15 o pe’
J GH EL _@7
6c N N |
i NN J
NN
i N J
i L fi NN i
o N N -
5 * i 'GRAVEL WITH CLAY AND SAND (GW-GC) - brown a N N 38 +
2 27 | u-3-8 Pl 25 (10YR §/3), moisl, dense, 70% subangular 1o rounded e N N =8
b AL fine gravel, 20% fine to coarse sand, 10% clay. a N N >
. 1. 3
- E, : : k
: [x)
) g 38 s N N -
B g N N
: w N N 1
10+ 3 Becomes very dense, =5 H * ]
4 2 51 U-3-1 2 g g E,g 4
] N = B oy
. 1 / b B %%
B 8 | g8 | u-3-155 W1 14 aE -
- . / o= ;;g -4
- 21 = I
) =B 2L .
s W=E us
20 . / 2z W=E &% =
- |70 Se ESEE v
2% : $2HSH ¢
T o S EEE Y
N ol = 1
. .% g i ==
e P A ] = B
- ...._ ,‘/-f I ;‘g = % -4
. 1,5 ;’5 =
4 {154 cu [¥ b= = o J
, el = [
25 7 H
- i CLAY (CL) ~ yellowish brown (I0YR 5/4), damp to ] = | .
216 | 35 1U-3-255 / moist, hard, plastic, 85X clay, 15% siit, trace fine g E f}ﬁ;
- 1 / sand. ol = )
P iy
- . -/ 'Rg ?‘E “1
JOB NUMBER: M0175.02 Page 1 of 2




Gettler—Ryan Inc. Log of Boring U-3

Tosco (Unocal) Station No, 4186 LOCATION: 77! Ist Street, Livermore, CA

PROJECT
[ =
g o
x - +
. § E| S| & :
& | & o olalel 3 GEOLOGIC DESCRIPTION WELL DIAGRAM
= 1212 2 (21| 3
Lzl 2 | S z |2l 2| 8
(= o 4] L) n| O (7
7 cL |
| 7 9
a
/ 3. 2
7 1 / Color change to olive brown (25Y 4/4), becomes <38 bR
3 || v-3-3 / saturated, e Sh
i ] / 2g S
- -/ %e % - ..'.
o) b
N
33 —/ g A
/ 1 CLAY WITH SAND AND BRAVEL (CL) - olive brown 1L :
7 340 | 30 {u-3-345 & ] / (2.5Y 4/4), T0% clay, 10% sil}, 10X fine to coarse = 7
i ) 7 / sand, 10X fine gravel.
/ Lo .
. [ 4
1 / GW g_%_ E
-
] _ s i
| LICRE
38 '.‘...i GRAYEL (GW) — brown (I0YR 4/3), saturated, ver —
- . LN » (] Y
372 1 44 1U-3-385 E dense, 85% subangular to rounded fine gravel, 10%

7 ] \ fine to coarse gravel, 10X clay, abundant water. /- .
43— — -
48 - -
534 - -
58 — -

JOB NUMBER: /40175.02 N ’ Page 2 of 2




. ia i + Beccon 504
A 1 M' k ‘ D I P;*:(;::L'No. Location: §50 T sivem
. Livarmore, CA.
(100 o MICKEISON e YON Lam, inc.
Consulting Scientists, Engineers, and Geologists Drilling Company: Tumer Exploration
Driiler: Mike Barr
Log of Scil Boring MW—3 |Drilling and Sompling Methods:
BK~8% HSA Colifornic Modifled
spli—speon sampler
Casing Elevation: 99.08 feet OVM/OVA HNu PID with 10.2 eV probe
Drilling Time Date
Start 05-28-93 12:30
Finish 05-28-93 S 1%:30
Completion Depth: 54 feet Water Depth Initiol Comp;;fiiolﬂ'"i
o~ |f|Logged by: H. Hansen 2 =l gl 3 Rl 35
-+— = - [&] £
'E_g_eChecked by: WO Q_mg_li NEFE %_?"3
0
Sx|E s ODolowh| 3| 32 E|o%
g Description |5-2|a%*al 2 gE Commenis)Zss
0 Concrete /reodbase
1 CLAYEY GRAVEL
—  Olive brown, 1/2 to 2 Inch gravel,
2 fine {o coorss—grained sand,
L | common plaatic fines, moist, (GC)
3 -
4 b= o
= 5 -
5 a—-:ﬁ-—-«a z 17| 18] 17 -;1 0
SEsTasnes a2 =
6 1 ==
7 H ==
8 ] GG
s
o 24| 18] 12 &
s E: 32 £|°
S
vC::E
Ozi:
o : =
== o
SoemmEs 10 T8
S s |8|o é b
SEenit 12 *le
—ﬁ—ﬁ-’: s} =z
T
SILTY CLAY o
brown, moderately plaslic, :
molst, (CL) 18 -
cL 24 (18] 9 4l
22 3
Poge 1 of 3




cton e Nickelson « van Jom, Ine,

Consulling Scienfists, Engineers, and Geologisis

Log of Soil Boring MW-3

Project No.
18024.01

LOCGHO[‘]: Beaacon 604
. 1619 W. First Sireel

Livermore, CA,

Drilling Company:
Drillaer: Mike Barr
Drilling and Sampling Methods:

Turner Exploration

(cont) BK-81 HSA California Modified
split-spoon sompler
Casing Elevation: 99,08 feet OVM/OVA HNu PID with 10.2 eV probe
Drilling Time Date
Start 05-28-93 12:30
Finish 05-28-93 15:30
f Initial C ti
Completion Depth: 54 feet Water Depth[ ™™ e fon
. . < =
cJ|E Logged by: H, Hansen 2 ™~ I ; = %g
|- ~ o | wol| 2 2 © |~ ol
o © |e| Checked by: THvD- o -1 I I - -
o | o Ol o }-<- DN wlow E og
aZ|f D ipti IR R is| 2|23
o escription |5-da | £ E|LomMmMenis) 5|2
{continued from cbove)
20 SILTY CLAY, brown, moderately
| plostic, molst (CL)
21
22 H
23 1 :
24 B v
2 R 42 1o
g g8 e x
25 B 2|
26 =
- : R
27 - S
28 H
29
o
30 18] 16 2 !0
31 - =
32
33 H
34
35 TR 2t
CLAYEY GRAVEL 3
36 1/2 to 2 inch gravel, fine to
1 course—grained saond, common
plastic {ines, saturaled {GC)
18] 18 2|0
=
Page 2 of




cton « Hickelson « von Dom, e,

Consulting Scientists, Engineers, ond Geologists

Log of Scil Boring MW-3

{cont)

Casing Elevation: 99.08 feet

Project No. | Location: 835 hiat sirest
19024.01% Livermors, CA.

Drilling Compqny; Turner Exploratlon
Driller: Miks Borr
Drifling and Sampling Methods:

BK—-81 HSA Califernic Modified
5plll—sp_oon somplar

OVM / QV A HNu PID with 10.2 aY probe

Drilling Time Date
Start 05-26-93 12:30
Finish 05-26-93 15:30
Completion Depth: 94 fest Water Depth| ™" o et
2 . . Q R oy =7
_.-E’.:‘E Logged by: H. Hansen = \{; Llols : =:: §§
C,_g_oChe_cked by: DO Qo243 }Sa‘é rAE
O |f Dolombl 2| 5 8 Elns
O—ls Description |52/®%0| 2|3 E Comments| 3|32
{conilnued from above) ~
40 CLAYEY GRAVEL, 1/2 to 2 Inch gravel,
7 fine— t¢ coorse—grained sand,
41 commeon plaestic fines, scturated (GC)
42 1
43
44
Al 0
45 :E: 18|19 z
46 W
47
48
49 i 1812 'é_ °
50 M-
51 H
52 1
53 | | Boring terminated at 53 feet
54
35 1
56 17
57 17
98 17
59 17
60
-
61 17
Fage 3 OF 3




'CONFIDENTIAL '

© . WELL COMPLETION REPORT
- (WELL LOGS)

- REMOVED




19 337 9335 =00, 1z-22 11:34 #7532 P.RE/@T

FROM $SLAMEDA CO EHS HRZ-0PS Rt - 4

ZONE 7 :
WATER RESOURCES ENGINEERING

| WELL LOCATION DATA

WELL NUMBER _ 3% / 2E - gpo
ADDRESS Railroad Avenue b twegn N, !'p" OTHER
Streerc § Srapley Blvad,, Livermore JESIGNATION CWs #3
OWNER California Water Service Cg, PUMPt TYPE deep well turbine
F.0, Box 1150, Sap Jogg 95108 MAKE Byron-JIackson
PEIMARY USE: WATER SUBELY X HP g@p T
CRTHCDIC NONITORING METER NUMBER
DRILLER_ 3, M. Ough 'SOUNDED DEETK 39Y FT
DATE COMPLETED i1=-18-24 DATE SOUNBED 107§
DEFTH: COMPLETED ,i¢ : FTiDATE DESTEOYED
. DRILLED 49p FT{DATE URLOCATAELE
DIAMETER 19 . ' Iw

. == = - ¥ e p— = =rie e BEo=ga ========l===a:
REMARKE (Initial and date entry)

T

LOCATION SKEICH
(Initial and Date)

WELL 8P2

, 191#85
H12T4 87




'CONFIDENTIAL '

© . WELL COMPLETION REPORT
- (WELL LOGS)

- REMOVED




z- : H7IZ R80T
FROM §ALAMEDN CO EHE HRZ-OPS 1@ 337 9335 zgen; 12-22 1158 ST ey

ZONE 7
WATER RESQURCES ENGINEERING

WELL LOCATION DATA

WZLL NUMEER 38 /s IF - 8pi

ADDRESS1493 Olivina Avenue, Livermore OTHER :

_ ‘  {DESIGNATION CUS #6
OWNER California Water Service Ca., 195 {PUMP: TYFE ryrbine
South N Street, Livermare 94550 MAXE Layne-Bowler
PRIMARY DSE; WATER SUPPLY Kr 25
CATHODIC MONITORING METZR NUMBER 224486
DRILLER . ' SQUNDED DEPTH FT

* DATE CDMPLETEQ_Egll 1948 DATE SOQUNDED

BDEPTH: COMPLETED . FTIDATE DESTROYED

DRILLED 371 _F7|DATE UNLOCATABLE
DIRMETER jg IN .

=== o RREECERE—— ak = = =

REMARKS (Initial and date entxry)

- LOCATICN SKETCH
(Initial and Date) ' \\

5 | _
%\‘ Py

S 80— DITVINA AVE.

o

Z | 400 .

7 | F*T’”f_"‘TFﬂ
E;,-”D WELL 8p1 @t ——

Mm TR |

M 23 87




JON-29-2@Ed1  12:35 F.22

LR R L L T I N I T T T T R TR 1T QR T o T T T N e .

CRYme TEFT| er f6”
WELET | arr /27

. FERFORATED 282 ro /2
e M el S 7 ) 7L T s /7L P

F______._. W ICER SOy,
.‘I

SRESCR R B - e

[ Sarfieses = 7 (NS & el n ] o e

el S - e BRI

WARTER |GeRVEL
VELLOW| CiRY
: SAND GAWVEL BOULDERS
- :a!-u’r_ BE -t.:ﬂ:-;- L 5 el

LoosE \sand

Ceemenraemee | |
YELLOwW CLAY
LoosE |\savD
YELOW | SAND

i o - ]

LAy

I i iy 5 B S LSS R SO

e N s OOl L e

AT SN DY 4 {2 NS

ITNING LEVEL
10/7/27

- g 1 —. "

HABD CAMENT GEMEL
s & 0 ARAE, WA '

PUNRING LEVEL |
7 /&/7/27

% s s || i 1 By e

iRy SRAVEL 1

CLERY
HAY GOAVEL ancnt -

i o i 4 | o . i e+ Tl bt + it B e
R




L7y

GERIEL
T

HRET AATRSE SAYDP
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CLIENT SITE NUMBER LOCATION
Livermore Gas and 160 Holmes St
. TMMNW
LOG OF SOIL BORING: Mini Mart T3 3 Livermore, CA
DRILLING AND -
M W 1 SAMPLING METHODS B HOLLOW STEM AUGERS
WATER LEVEL ] 19.67 20.48 DRILLING
COORDINATES: START  FINISH
TIME 1400 0900 TIME TIME
1220 1330
ELEVATION RIM: 465.68' MSL DATE 7/26/00 | 8/11/00
, DATE DATE
ELEVATION TOP OF CASING: 465.04'MSL | oerenence | TOC TOC 7/26/00 17/26/00
lNCHESﬂ: . SURFACE CONDITIONS
- | w24 weLL  lpertHi| amapHic Planter, wood chips and black sandy loam
w o | za DETAIL (feet) LOG
s by o= DESCRIPTION BY:
[=] o o w R. F. FIory
0
Nl _W Black sandy loam
o OB | g 7 |
s %
e i SANDY SILTY CLAY, dark brown, occasional gravel, slightly
e [ 2 moist, moderately firm
o I
;'.5‘=3 \’;_'55
18 dil I 55 SANDY GRAVEL, brown-grayish brown-yellowish brown,
18 | 10 ‘:* «;3.: 4 locally clayey, matrix supported, 2" max clasts, dry, firm
18 16 [ 12 SILTY SAND, brown, gravelly, slightly moist, firm
40
505 SANDY GRAVEL, grayish brown-yellowish brown, locally
clayey, matrix supporied, 2" max clasts, dry, firm
SANDY SILTY CLAY, yellow brown, moist, mederately firm
18 8 9 grading downward into CLAYEY SILT
9 )
9 CLAYEY SILT, vellow brown - Yight olive mottling, slightly mois
moderately firm, slight DIESEL? ODOR
becoming increasingly light olive, increasing CDOR downward
SILTY CLAY, light olive, slightly moist, moderately firm,
DIESEL? ODOR
SANDY CLAYEY GRAVEL, grayish brown, matrix supported,
18 17.5 Z 1 1/2" max clasts, moist, firm
9 Wet @ 19.5'
ontinped on age 4




CLIENT LOCATION

RECOVER Livermore Gas and Mini Mart 160 Holmes
- Livermore, CA

=
o
T
m
w

LOG OF SOIL BORING:
ElL | [DEPTH|| GRAPHIC

ETAIL {teet) LOG M W 1

DRIVEN
RECOVER
BLOWS/6"
SAMPLER
READING
S =

OVA

page 2 of 2

21

SANDY CLAYEY GRAVEL, grayish brown, matrix supported,
1 /2" max clasts, moist, firm

22

CLAY, light ofive - olive brown, moist, firm
grading downward into

23

18 18 6 o4

25

SILTY CLAY, light olive - light olive brown, moist, firm
locally becoming CLAYEY SILT

26

27

18 [17.75 6

SILTY CLAY, light brown, moist, firm, slight odor

| Total Depth
30 feet

33

34

35

36

37

38

39

40

41

42

43

44

45




! ' CLIENT SITE NUMBER LOCATION
Livermore Gas and 160 Holtmes St
F SOIL BORING: . TMMNW T3 3 -
LoG O ORING Mini Mart Livermore, CA
MW 2 D A ops 8" HOLLOW STEM AUGERS
‘ WATER LEVEL | 19.65 20.35 DRILLING
COORDINATES: START FINISH
TIME 1130 0930 TIME TIME
ELEVATION RIM: 465.32' MSL DATE 7/26/00 | 8/11/00 1045 1200
. DATE DATE
. 464.96'
ELEVATION TOP OF CASING: 64.96' MSL REFERENCE TOC TOC 7/26/00 | 7/28/00
ll“iCHES‘:C . SURFACE CONDITIONS
= | w | gd weet  |oeptull crapmic Planter, wood chips and black sandy loam
g 8 c% ; DETAIL {feet) LoG DESCRIPTION BY:
c wo | o= . R. F. Flory
0
- _% Black sandy loam
' 1
17 SANDY SILTY CLAY, dark brown, stightly maist,
2 maoderately firm
%
3
7
18 | 17 o i
10 4 7 SANDY SILTY CLAY, brown, slightiy moist, firm
10
7
& 6§ —%
& 17
: 7 7
_/ SANDY SILTY CLAY, brown - yellowish brown, slightly
8 moist, in auger returns
%
18 |18 [ 8 o i
9 17
10 10 SANDY SILTY CLAY, yellowish brown, slightly
7 moist, firm
11 >
_/ grading downward into brown-dark brown
maoist, firm
12 7
13
18 | 18 8 i SANDY SILTY CLAY, brown- dark brown grading
14 = downward to black, moist, firm, slightly plastic
10 d 7
13
16 7
17 7
I 725 CLAYEY GRAVEL, light brown, sandy, matrix supported,
18 1 1/2" max clasts, moist, firm
18 {16.5 | 25 10
28 1 CLAYEY SANDY GRAVEL, light brown-clive brown, matrix
29 H965 supported, 1 1/2" max clasts, wet @19.5', firm, diesel? odor
Contnged on page 2] 20 Wet @ 19.5'




CLIENT LOCATION
RECOVER Livermore Gas and Mini Mart 160 Holmes
Livermare, CA
INCHES
o« Lo @ LOG OF SOIL BORING:
= £ b Z WELL DEPTH]| GRAPHIC
w 8 | 22| .| DETAL | (een LOG M W 2
& 5 | 2a| of Page 2 of 2
4"" ’//z:":’/
”/ 7'i/%/.] CLAYEY SANDY GRAVEL, light brown-olive brown, matrix
21 VA5 ,,,: supported, 1 1/2" max clasts, wet @19.5', firm, diesel? odor
:’r”,’;’ 2
22 — e
SANDY GRAVELY CLAY, light brown - pccassionally
plive gray mottling, moist, firm
23 7
18 18 11
1 24 =~ O SANDY GRAVELY CLAY, light brown, moist, firm,
2 /] locally becoming CLAYEY SAND
=i
% (/) SANDY CLAY, light brown, moist, firm,
locally becoming CLAYEY SAND
26 -
27 K
28 7
18 175 | 6 29 SANDY CLAY, light brown, moist, firm,
6 locally becoming CLAYEY SAND
7 30 7.
| | Total Depth
30 feet
R
32
33
34
35
38
37
38
39
40
41
42
43
44
45




' * CLIENT SITE NUMBER LOCATION
Livermore Gas and 160 Holmes St
L F : it TMMNW T3 3
OG OF SOIL BORING Mini Mart Livermore, CA
DRILLING
MW 3 e A erHops 8" HOLLOW STEM AUGERS
WATER LEVEL | 20.50 20.97 DRILLING
COORDINATES: START EINISH
TIME 0832 1000 TIME TIME
. 0745 {1000
ELEVATION RIM: 466.24' MSL DATE 7/26/00 | 8/11/00
DATE DATE
. 465.86' MSL
ELEVATION TOP OF CASING: REFERENCE TOC TO0C 7/26/00 |7/26/00
INCHESI SURFACE CONDITIONS
= I H L]
z | W Fuw WELL  [DEPTH|| GRAPHIC Driveway, 3" asphalt
w Fo) Za DETAIL {teet) LoG
= 8 9 GEC DESCRIPTION BY:
a o @ % R. F. Flory
0
3" Asphalt concrete
SANDY GRAVELY CLAY, dark brown, very slightly moist, hard
becoming slightly moist, firm - hard
SANDY GRAVELY CLAY, dark brown, silty, slightly moist, firm
SANDY GRAVELY CLAY, dark brown, slightly maist, firm
18 N7.75| 12 Begcoming red brown
33
28 SANDY CLAYEY GRAVEL,yellowish brown, locally silty, slightl
moist, firm, locally interbedded with/grading to
GRAVELLY CLAY
SANDY CLAY, yellowish brown, siightly moist, in auger returns
SILTY CLAY, medium brown - dark brown, abundant black
carbonaceous material, slightly moist, firm
18 18 12 becoming sandy
12 grading downward into
15 SANDY SILTY CLAY, medium brown, decreasing black
18 18 12 iz carbonaceous material, slightly moist, firm
20 17
23 13 locally becoming CLAYEY SILT
18 | 18 10 17
12
13 14 //
18 i
= 181 15 = /
g? GRAVELY CLAY, light brown - brown, sandy, moist, firm
18 | 18 13 16 25, CLAYEY GRAVEL, light brown - brown, sandy, matrix
supported, 1 1/2" max clasts, moist, firm
15 17 GRAVEL, light brown - brown - gray brown, sandy, matrix
25 ’ s S a ] supported, 1 1/2" max clasts, moist, firm
18 |16.5 | 11 s GRAVELY CLAY, light brown - brown - yellowish brown,
20 1% / 1 1/2° max clasts, moist, firm
16 o’
18 | 17 [ 23 19 7 SANDY CLAY, olive brown - brown , locally gravelly
30 i 1" max clasts, moist, firm, slight ? odor
Coptinlied on bage 2 20 4




CLIENT LOCATION
HECOVER Livermore Gas and Mini Mart 160 Holmes
Livermore, CA
INCHES
« Lo o LOG OF SOIL BORING:
= = sy P WELL DEPTH|| GRAPHIC
= § %; <2 | DETAIL | (feet) LoG M W 3
& £ | 25| 8= Page 2 of 2
30 V717771 SANDY CLAY, olive brown - brown , locally gravelly
18 | 18 12 '5"1)-50 7 1" max clasts, moist, firm, slight 7 odor
18 _// SILTY CLAY, yellowish brown - reddish brown mottling,
8 / moist, firm
22
18 [18 | 6 /// _
B 23 SILTY CLAY, yellowish brown - light brown, very silty
7 _7 firmm, wet
18 18 6 /
vi 24 7
8 ] SILTY SANDY CLAY, yellowish brown - light brown, moist, firm
25—~ / locally becoming SANDY CLAY
26 /
CLAYEY SILTY SAND, light brown, moist, firm,
7 locally becoming SILTY SANDY CLAYEY
28
18 118 | S 20 —H5 SANDY CLAY, light brown, moist, firm,
6 17 locally becoming CLAYEY SAND
7 36 é
| [ Total Depth
30 feet
3
32
33
34
35
36
37
38
39
40
41
42
43
44
45




GET

3275 Stevens Creek Blivd. # 208

CLIENT SITE NUMBER LOCATION
Livermore Gas and 160 Hal St
' ' Manwel almes St
Mini Mart Liverrnoes, CA
DRILLING AND

ops 10" HOOLOW STEM AUGERS

CEMENT BEGINS AT 1"

Continued on page 2,

7.7
///

San Jose, CA 95117 SAMPLING ME
LOG OF SOIL BORING: WATER LEVEL | 33.41 DRILULING
Ex1 START __FINISH
TIME 1200 DATE DATE
ELEVATION RIM: 465.68' MSL DATE 11/14/01 10/29/01 | 10/30/01
ELEVATION TOP OF CASING: 46539'MSL | perenenee | TOC
SHRFACE CONDITIONS
WELL weet  |oerTH|| GRaPHIC Planter, wood chips and black sandy loam
CASING SCHEMATIOS | feet) LOG
DESGRIPTION BY: )
Costas Orountiatis
CASING: PVC 40 6" DIAMETER 0 Black santy loam

SANDY SILTY CLAY, dark brown, occasional gravel, slightly
moist, moderately firm

SANDY GRAVEL, brown-grayish brown-yellowish brown,
locally clayey, matrix supported, 2" max clasts, dry, firm

SILTY SAND, brown, gravelly, slightly moist, firm

SANDY GRAVEL, grayish brown-yellowish brown, locally
clayey, matrix supported, 2 max clasts, dry, firm

SANDY SILTY CLAY, yellow brown, moist, moderately firm
grading downward into CLAYEY SILT

CLAYEY SILT, yellow brown - light olive mottling, slightly moist,
moderately firm, slight DIESEL? ODOR
becoming increasingly light olive, increasing ODOR downward

SILTY CLAY, light olive, slightly moist, moderately firm,
DIESEL? ODOR

SANDY CLAYEY GRAVEL, grayish brown, matrix supported,
1 1/2" max clasts, maist, firm

Wet @ 19.5'




GET

3275 Stevens Creek Blvd. # 208
San Jose, CA 95117

CLIENT
Livermore Gas and Mini Mart

LOCATION

160 Holmes
Livermore, CA

WELL

LOG OF SOIL BORING:

WELL [DEPTH|| GRAPHIC
D ET AI L SCHEMATIC | (feet) LOG EX1
ElE page 2 of 2
olR
SRy SANDY CLAYEY GRAVEL, grayish brown, matrix supported,

CEMENT ENDS AT 26"
BENTONITE FROM 28"-28"

SAND 2/12 BEGINS AT 28"

SCREEN BEGINS: AT 30"
SLOTTED 0.010"

TOTAL DEPTH
55 feet

"
Vi

s s,

1

B
)

1 1/2* max clasts, moist, firm

GRAVEL, {cement gravel), firm

55

SANDY SILTY CLAY, yellowish brown, moist, moderately firm

SANDS AND GRAVEL, grayish brown, matrix suppanied,
1 1/2" max clasts, moist, firm (cement gravel)




COOPER TESTING LABS

MOISTURE DENSITY

- POROSITY DATA SHEET

Job # 392-001

Client ETIC

Project/Location Monwell/TMMNNT3

Date 8/9/00

Boring # MW2 MW2

Depth (ft} 12.5" 17!

Soil Type brown brown
CLAY with clayey
gand GRAVEL
(very with
silty) sand

Specific Gravity 2.82 2.75

Volume Total cc 95.286 95,882

Volume of Solids 59.239 65.134 -

Volume of Voids 36.047 30.748

Void Ratio 0.609 0.472

Porosity % 37.8% 32.1%

Saturation % 93.6% 78.6%

Moisture % 20.2% 13.5%

Dry Density ({pcf) 109.4 116.6

Remarks




Specific ~ Gravity

ASTM D-854
RS SR
Cooper Testing Lab

Joh#: 392-001 Date:  08/10/00
Client: ETIC By: DC
Project: TMMNN-T3
Boring: MW-2 MW-3
Sample:
Depth, ft.. 12.5 17
Sail brown brown
Classification: CLAY clayey
{visual) w/sand |GRAVEL
w/sand
Wit. of Pycnometer
Soil & Water, gm: 7199 721.62
Temp. centigrade: 23 23
Wit. of Pycnometer
& Water, gm: 662.85 671.24
wit. Dry Soil, gm:. 88.44 79.08
Temp. Correction
Factor. 1 1
Specific Gravity: 2.82 2.75 ERR ERR ERR ERR

Remarks: The temperature correction factor is shown as 1 if the

weight of the pycnometer is taken from the iab
temperature correction curve.




TABLE 2 - Soil Analytical Results

Livermore Gas and Minimart, 160 Holmes, Livermore, California

Well No. Sampling TPHg Benzene Toluene Ethy!- Xylene MtBE
Date Benzene

(mglKg {mag/Kg {mg/Kg {mg/Kg {mg/Kg (mg/Kg
MW-1-15 07/26!00= <10 < 0.62 <062 < 0.62 <0.62 0.93
MW-1-19 07/26/00 800 <6.2 36 18 - 100 21
MW-2-15 07/26/00 <1.0 < 0,005 < 0.005 < 0.005 < 0.005 < 0.005
MW-2-20 07/26/00 1.1 0.0092 0.013 0.053 0.13 0.11
MW-3-15 07/26/00 <1.0 < 0.005 < 0.005 < 0,005 < 0.005 < 0.005
MW-3-20 07/26/00 <10 < 0,005 < .005 < 0.005 < 0.005 < 0.005




TABLE 3 - Fuel Oxygenates
Livermore Gas and Minimart, 160 Holmes, Livermore, California

Well ID. Date | Diisopropyl [ Ethyl-t-butyl [ Methyl-t-butyl Tert-Amyl Tert- |

sampled Ether Ether Ether Methyl Ether Butanal

(ng/L) (nail) (ng/L) (na/L) (rgfL)

MW1 10/19/00| < 2000 < 2000 180,000 < 2000 < 2000
MW2 10/19/00 <40 <40 1,800 <40 < 40
MW3 10/19/00 <1 <1 <1 <1 <1
MwW4 11/14/01 <10 <5.0 14 <5.0 6.7
MW5 11/14/01 <10 <5.0 8.2 <5.0 <5.0
MW8& 11/14/01 <10 <5.0 <5.0 <5.0 <5.0
EX1 11/14/01 <250 <250 2,200 <250 <250

Note: g/l = Micrograms per liter

GET Manwel GW Analytical




TABLE 2 - Groundwater Analytical Results
Livermore Gas and Minimar, 160 Hoimes, Livermore, California ]
Well 1D. Date DTW | TPHd | TPHg [ Benzene| Toluene| Ethyl-Benzene | Xylenes MTBE
(feet) | (uoil) | (o) | (ua/l) | (e} (ngil) {ng/l) (pgil)
MW1 | ag111/00 57,000| 17G,000| 6,400 | 7.600 4,200 9,700 320,000
10/19/00| 21.94 | 17,000 170,000] 8,400 | 3,200 2,700 10,000 200,000
D2/22/01f 2291 {11,000{ 82000 | 5100 { 1,000 13,000 8,700 180,000
05/30/01 Dry
11/14/01 Dry
05/07/02 Dry
08/11/02| 26.16 NA [ 130,000| 7700 | 1,100 4,500 1,500 <5000
12/01102 | 27.55 NS NS NS NS NS NS NS
03/14/03| 2263 | 3,800 [ 180,000| 7,100 | 3,200 4,300 5,000 220,000
Mwz | 08/11/00 1,900 | 4,500 220 52 160 170 3,000
10/19/Q0 | 21.80 1,300 | 3400 150 21 100 70 1,900
02/22/01{ 22.87 880 7,600 25 <10 659 25 2,200
05/30/01 Dry not sampled
1114401 Dry not sampled .
05/07/102 | 26.70 86 400 54 <0.50 1.9 23 230
09/11/02) 25.96 MNA 280 1.3 <0.50 0.57 0.77 ~ 200
121102 | 27.56 120 250 7.9 1.6 13 9.9 180
03/14/03 | 22.41 110 830 56 <0.50 <0.50 <1.0 1,200
MW3 | oar11/00 260 50 | <050 | <0.50 <0.50 < 0.50 <50
10/19/00 ] 22.45 < 65 < 50 <0.50 | <0.50 < 0.50 <0.50 <50
02/22/01 ] 23.51 100 <50 <0.50 | <0.50 < 0.50 < 0.50 < 5.0
05/30/01 Dry not sampled
11/14/01 Dry nat sampled
05/07/02 Dry not sampled
09/11/02 | 26.61 NA | < 50 i < (.50 | < (.50 l < 0.50 l < 0.50 <50
12111/02 ] 28.18 not sampled
03/114/03 | 23.04 <50 < 50 <D.50 | <0.50 < (.50 < 0.50 <50
Mw-4 | 11/14/01 | 33.84 g0 510 4 < 0.50 <0.50 < 0.50 14
05/07/02 | 26.75 < 50 150 3.5 0.5 < 0.50 < 0.50 48
09/11/02 | 26.66 NA < 50 <0.50 | <0.50 < 0.50 <0.50 15
12/14/02 | 28.39 < 50 <580 <0.50 | <0.50 < (.50 < 0.50 24
03/14/03 | 23.14 < 50 < 50 <0.50 | <050 < 0.50 < (.50 <1.0
MW-5 | 11/114/01 | 34.84 < 66 < 50 < (.50 | <0.50 < 0.50 < 0.50 8.2
05/07/02 | 27.80 < 50 140 < (.50 | <0.50 < (.50 < 0.50 110
09/11/02 | 27.99 NA < 50 < 0.50 | =0.50 < (.50 < (.50 6.3
1211102 29.50 < &0 73 <0.50 | <0.50 < 0.50 < 0.50 160
03/14/03 | 24.26 < 50 110 <0.50 | <0.50- < 0.50 <0.50 170
MW-5 | 11/14/01| 33.88 < &0 < 50 <0.50 | < Q.50 <0.50 < 0.50 <5.0
05/07/02 | 27.01 < 67 < 50 <050 | <0.50 < 0.50 < .50 <5.0
09/11/02} 27.03 NA < 50 < (.50 | <0.50 < 0.50 < (.50 <5.0
12/11/02 ) 28.77 < 50 < 50 <(0.50 | <0.50 < (.50 < 0.50 <1.0
(3/14/03 | 23.46 < 50 < 50 <050 | <0.50 <0.50 <1.0 < 1,0




3334 Victor Court

Entech Analytical Labs, Inc.

(408) 588-0200

Chain of Custody / Analysis Request

Santa Clara. CA 95054 (408) 588-0201 - Fax
Allention to: Phong No.: Purc| Order No {Reqd).: Send Invoice ta (il Diflerent) Phone
L OSTHE VES TEST -
Company Name: é’ 5-7” Fax No.: Projact Number: Company
Mailing Address: email: Project Name: . Billing Address (d Dilferent)
YA vEL
City: Slale: Zip: IProject Location; Cily: Stale Zip
_ Tover Wovre .|
Sampler; Field Org. Code: Turn Around Time
é/t// J Same Day (3 1 Day
Q 2 Day 0 3 Day
Gilobal 10 14 Day 0 5 Day
Standard (10 Day)
v
Order ID: Sampling % é '§ Py
=8| |35 & &
ElE1RIE] 2 &
Client ID: | Field PT |Lab. No. Date Time L P I s é,fk‘ Remarks
-/ # JHES0__lovrve] 7254 | X!
-] #4 002 | oyaer| 110014 [
£ 2
Belingihe jved by: ime: i i ; .
ol i Hiegg_‘: ;,M/ 2 /Tgm; > Special Instructions or Comments (O NPDES Detechon. Limits
quished Received by: ﬁate: v Tirme: D. EDD RG‘POI'T HeqUIl’ed
[J EDF Report Required
. / Ralinquished by: Received by: Date: Time: Metals: D PDF File Requ:red
Relinguished by: Received by Date: Time: Al' AS' Sb’ Ba' Be' B' Cd' Ca’ Cl’, CO’ CL.I, FE, Pb‘ Mg’ Ml"l, Hg' MO, NI, K- Sl- AQ. Na: Se: Sr,
J TLSn, Ti,V,Zn,W: RCRA-8 [J CAM-17(1] Platingd PPM-13 0 LUFT-50)




TABLE 2 - Groundwater Analytical Results

Livermore Gas and Minimart, 160 Holmes, Livermore, California
Well ID, Date DTW | TPHd | TPHg | Benzene| Toluene| Ethyl-Benzene | Xylenes MTBE
{feety | (o) | (ro/l) | (ug/l) | (po/l) (gfiL) {(pgil) {ngil)
EX1 111401 33.41 | 2.000 | 13,000 180 1,000 330 3,200 2,200
05/07/02| 27.58 560 7,700 320 < 25 66 150 6,200
09/11/02 NM NA 2,800 32 <13 14 <13 2,500
12111/02| 27.98 100 3,000 81 < 0.50 44 < 4,800
03/14/03 | 23.02 50 750 <050 | <0.50 7.7 13 1,200

Notes: DTW: Depth to Groundwater

NM: Not Measured
NA: Not Analyzed
TPHg: Total Petroleum Hydrocarbons as gasoline
TPHd: Total Petrolewm Hydrocarbons as diesel
MTBE: Methyl tertiary Butyl Ether
pgiL: Micrograms per liter
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S  Manwel

SVE test

SVE Equipment used; ¢/ 2 61/ 0 3
Abatement device:
Time Observation Appliad Flow Induced Gastach Other/Remarks
wall Yacuum Rate Vacuumn readings
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Entech Analytical Labs, Inc.

3334 Victor Court ® Santa Clara, CA 95054 » (408) 588-0200 » Fax (408) 588-0201

4/30/03\

Costas Orountiotis

(Geo Environmental Tech
343 Soquel Ave, #33
Santa Cruz, CA 95062

Order; 34185 Date Collected: 4/24/2003

Project Name; Manwel Date Received: 4/24/2003

Project Number: P.O. Number: VES TEST

Project Notes:

On April 24, 2003, samples were received under documentented chain of custody. Results for the following
analyses are attached:

Matrix Test Method
Air Gas/BTEXYMTBE EPA 8015 MOD. (Purgeable)
EPA 8020

Chernical analysis of these samples has been completed. Summaries of the data are contained on the following
pages. USEPA protocols for sample storage and preservation were followed.

Entech Analytical Labs, Inc. is certified by the State of California (#2346). If you have any questions regarding
procedures or results, please call me at 408-588-0200.

Sincerely,
Patti Sandrock
QA/QC Manager

Environmental Analysis Since 1983




| lytical Lab
Entech Analytical Labs, Inc.
3334 Victor Court * Santa Clara, CA 95054 » (408) 588-0200 * Fax (408) 588-0201
Geo Environmental Tech Date: 4/30/03
343 Soquel Ave, #33 Date Received: 4/24/2003
. Project Name: Manwel
Santa Cruz, CA 95062 7
Project Number:
Atin: Costas Orountiotis P.O. Number: VES TEST
Sampled By: GN
Certified Analytical Report 7
Order 1D: 34135 Lab Sample ID; 34185-001 Client Sample ID; MW-1 #1
Sample Time: 7:25 AM Sample Date: 4/24/2003 Matrix: Air
Parameter Result Flag DF PQL DLR Units Extraction  Analysis QC Batch ID Method
Date Date
Benzene 23 50 0.1 5 mg/m3 N/A 4/26/2003 WGC62822 EPA 8020
Toluene 280 50 0.1 5 mg/m3 N/A 4/26/2003 WGC62822 EFRA 8020
Ethyl Benzene 60 50 0.1 5 mg/m3 N/A 4/26/2003 WGLC62822 EPA 8020
Xylene, m+p 160 50 0.2 10 mg/m3 N/A 4/26/2003 WGC62822 EPA 8020
Xylene, o 47 50 0.1 5 mg/m3 N/A 4/26/2003 WGC62822 EPA 8020
Surrogate Surrogate Recovery Control Limits (%)
4-Bromoflucrobenzene 75.5 65 - 135
Parameter Result Flag DF PQL DLR Units Exiraction Analysis QC Batch ID Method
Date Date
Methyl-t-butyl Ether 210 50 1 50 mg/m3 N/A 4/26/2003 WGC62822 EPA 8020
Surrogate Surrogate Recovery Control Limits (%)
4-Bromofluorobenzene 735 65 - 135
Parameter Result Flag DF PQL DLR Units  Extraction Analysis QC Batch ID Method
Date Date
TPH as Gasoline 4000 50 10 500 mgfm3 N/A 4/26/2003 WwGC62822 EPA 8015 MOD.
{Purgeable)
Surrogate Surrogate Recovery Control Limits (%)
4-Bromofluorobenzene 103.2 65 - 133
DF = Dilution Factor ND = Not Detected DLR = Deetection Limit Reported PQL = Practical Quantitation Limit
Analysis performed by Entech Analytical Labs, Inc. (CA ELAP #2346)
Patti Sandrock, QA/QC Manager . L
Environmental Analysis Since 1983




Entech Analytical Labs, Inc.

3334 Victor Court ® Santa Clara, CA 95054 » (408) 588-0200 * Fax (408) 588-0201

Geo Environmental Tech Date: 4/30/03
343 Soquel Ave, #33 Date Received: 4/24/2003
' Project Name: Manwel
Santa Cruz, CA 95062 r9)
o Project Number:
Atin: Costas Orountiotis P.0). Number: VES TEST
Sampied By: GN
Certified Analytical Report
Order ID: 34185 Lab Sample ID: 34185-002 Client Sample ID: MW-1 #2
Sample Time: 2:00 PM Sample Date: 4/24/2003 Matrix: Air
Parameter Result Flag DF PQL DLR Units  Extraction  Analysis QC Batch ID Method
Date Date
Benzene 39 50 0.1 5 mg/m3 N/A 4/25/2003 WGL62822 EPA 8020
Toluene 480 50 0.1 5 mg/m3 N/A 4/25/2003 WGL62822 EPA 8020
Ethyl Benzene 120 50 0.1 5 mg/m3 N/A 4/25/2003 WGL62822 EPA 8020
Xylene, mtp 360 50 0.2 10 mg/m3 N/A 4/25/2003 WGCH2822 EPA 8020
Xylene, o 120 5Q 0.1 5 mg/m3 N/A 4/25/2003 WGC62822 EPA 8020
Surrogate Surrogate Recovery Control Limits (%)
4-Bromofluorobenzene 77.2 65 - 135
Parameter . Result Flag DF PQL DLR Units Extraction  Analysis QC Batch ID Method
Date Date
Methyl-t-butyl Ether 440 50 1 50 mg/m3 N/A 4/25/2003 WGC62822 EPA 8020
Surrogate Surrogate Recavery Control Limits (%)
4-Bromofluorabenzene 77.2 65 - 135
Parameter Resuit Flag DF PQL DLR Units Extraction  Analysis QC Bateh ID Method
Date Date
TPH as Gasoline 5100 50 10 500 mg/m3 N/A 4/25/2003 WGC62822 EPA 8015 MOD.
{Purgeahble)
Surrogate Surrogate Recovery Control Limits (%)
4-Bromofluorobenzene 111.8 65 - 135
DF = Dilution Factor ND = Not Detected DLR = Detection Limit Reported PQL = Practical Quantitation Limit

Analysis performed by Entech Analytical Labs, Inc. (CA ELAP #2346)

P::r'ti Sandrock,v A/QC Manager ' , .
QR g Environmental Analysis Since 1983




Entech Analytical Labs, Inc.

3334 Victor Court ® Santa Clara, CA 95054 « (408) 588-0200 « Fax (408) 588-0201

Quality Control Results Summary

QC Batch#:  WGC62822 Units:  pg/L
Matrix:  Liquid Date Analyzed:  4/25/2003
Parameter Method Blank Spike Spike Sample Spike QCType % Recovery RPD RFPD Recovery
Result SampleID Amount Result Result Limits Limits
Test:  TPH as Gasoline
TPH as Gasoline EPAB015M ND 250 246. LCS 98.4 65.0-135.0
Surrogate Surrogate Recovery Control Limits (%)
4-Bromofluorobenzene 827 65 - 135
Test: BTEX
Benzene EPA 8020 ND g 79 LCS 98.8 65.0-135.0
Ethy] Benzene EPA 8020 ND 8 8.5 LCS 106.3 65.0-135.0
Toluene EPA 8020 ND 8 83 LCS 103.8 65.0-1350
Xylenes, total EPA 8020 ND 24 26.1 LCS 108.8 65.0-1350
Surrogate Surrogate Recovery Control Limits (%)
L 4-Bromofluorobenzene 95.6 65 - 135
Test: MTBE by EPA 8020
Methyl-t-butyl Ether  EPA 8020 ND 8 8.1 LCS 101.3 65.0-135.0
Surrogate Surrogate Recovery Control Limits (%0}
4-Bromofluorobenzene 95.6 65 - 135
Test;  TPH as Gasoline
TPH as Gasoline EPA 8015 M ND 250 238. LCSD 952 3.31 25.00 65.0-135.0
Surrogate Surrogate Recovery Control Limits (%)
4.Bromofluorobenzene 80.2 65 - 135
Test; BTEX
Benzene EPA 8020 ND 8 7.7 LCSD 96.3 2.36 25.00 65.0-135.0
Ethyl Benzene EPA 8020 ND 8 8. LCSD 100.0 6.06 2500 © 65.0-1350
Toluene EPA 8020 ND 8 78 LCSD 97.5 6.21 2500 65.0-1350
Xylenes, total EPA 8020 ND 24 246 LCSD 102.5 5.92 25.00 65.0-135.0
Surrogate Surrogate Recovery Control Limits (%)
4-Bromofluorobenzene 877 65 - 135 {
Test: MTBE by EPA 8020 _
Methyl-t-buty! Ether  EPA 8020 ND 8 7.2 LCSD 90.0 11.76 25.00 650-1350
Surrogate Surrogate Recovery Control Limits (%)
4-Bromofluorobenzene 87.7 65 - 135 }

Environmental Analysis Since 1983
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Manwel Calculations

b
Per Entech Labs: TPHg =95 sl|b_m0|e

B =78 :sz Ib-mole
T =92 Ibsl Ib-mole
E =108 [bsllb-mole
X =106 /ib-mole

|
MTBE=88 /b mole

To convert from mg/m?® for TPHg (again per Entech):

mg, 1000 5100mg, s, 1000
m

Ppmv = 3. Imole * 0.0224 = l95 + 0.0224 = 1202 ppmv

To obtain TPHg extraction rate:

ER = 1202ppm o 1.4cf 1440min 95lbs 1lb-mole

00,000 * 'minutes * lday * lb-mole * 1386¢f

Ib
TPHg extraction rate = 0.6 siday

To obtain MTBE extraction rate:

53 1.4cf 1440min 88lbs 1ib-mole
ER="/1,000,000*  /minutes* Iday * /Ib-mole * /386¢f

b
MTBE extraction rate = 0.051 slday

To obtain Benzene extraction rate;

11 1.4cf 1440min 78lbs 1lb-mole
ER="/1,000,000*  /minutes* /day * lb-mole * 1386¢f

Ibs
Benzene extraction rate = 0.005  /day




To obtain Toluene extraction rate:

117 1.4cf 1440min 92Ibs 1lb-mole
ER=""/1000000*  /minutes* /day * /lb-mole * 1386¢f

Ibs
Toluene extraction rate = 0.056  /gay

To obtain Ethyl-Benzene extraction rate:

25 1.4cf 1440min 106ibs 1lb-mole
ER="/1,000,000* /minutes * {day * lb-mole * f386¢f

Ib
Ethyl-Benzene extraction rate = 0.014 s’day

To obtain Total Xylenes extraction rate:

101 1.4cf 1440min 106lbs 1ib-mole
ER= " /1,000000*  /minutes* lday * b-mole * 1386¢f

Ibs
Total Xylenes extraction rate = 0.056  /gay




Ve C%ﬁﬂ/& 3

TABLE FOR CALCULATING SVE EXTRACTION RATE

conversion formula for extraction
mg/m3 formula ppmv | Extraction rate rate
Ibs/day
MW1#1
TPHg 4000 | 0.235789474 | 943.158 | 0.000496166 0.468
Benzene 23 |0.287179487 | 6.60513 | 0.000407378 0.003
Toluene 280 |0.243478261 | 68.1739 | -0.000480497 0.033
E.Benzene| 60 |0.211320755| 12.6792 | 0.000553617 0.007
Xylenes 207 [0.211320755| 43.7434 | 0.000553617 0.024
MTBE 210 |0.254545455| 53.4545 | 0.000459606 0.025
MW1#2
TPHg 5100 | 0.235789474 | 1202.53 | 0.000496166 0.597
Benzene 39 |0.287179487| 11.2 0.000407378 0.005
Toluene 480 |0.243478261 | 116.87 | 0.000480497 0.056
E.Benzene| 120 |0.211320755| 25.3585 | 0.000553617 0.014
Xylenes 480 |0.211320755| 101.434 | 0.000553617 0.056
MTBE 440 | 0.254545455 112 0.000459606 0.051
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Applied Vaccum and Concentrations
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Flow Rate and Concentrations
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