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INTRODUCTION

Purpose

This report summarizes and presents the results of a preliminary soil and
groundwater investigation of a fuel oil tank removal site at the Arroyo High School
in San Lorenzo, California. This report when forwarded to the Alameda County
Department of Health Services, will serve as a progress report.

Background

The school facility operated a 6000 gallon underground fuel oil tank as part of its
heating system. A decision was made to remove the tank and on January 3, 1991 the
tank was excavated and removed in accordance with the then current local and state
requirements. Soil samples were collected from the excavation under direction of
Alameda County personnel. Analysis of these samples and visual evidence
indicated a high concentration of diesel contamination in the soil.

During removal of the tank backfill it was discovered that the diesel fuel had spread
beyond the backfill limits and a course of soil and groundwater exploration was
recommended. The exploration was recommended to provide: 1) essential
information regarding the horizontal and vertical extent of any fuel oil
contamination; and 2) the basis for remedial action recommendations.

Site Description

The area investigated is at the Arroyo School located at 1507 Lorenzo Avenue in San
Lorenzo California. Figure 1 in Appendix A is a site plan showing the location of
Arroyo School in relation to the nearby streets. The tank which was removed was
located between the maintenance boiler-room portion of the building and
temporary class rooms. This general location is in the approximate middle of the
school complex.

The site investigated is an essentially level paved area with only minimal slope to
provide surface drainage. The area is used as pedestrian and vehicular access
between the various school facilities. The areas of the tank excavation and the
maintenance boiler-room area of the school are shown on the Exploration Plan,
Figure 2 of Appendix A.
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EXPLORATION

Soil and Groundwater Exploration

To date, the site soil and groundwater conditions have been explored with 16 soil
borings. Three of the borings MW1, MW2, and MW3 were finished as groundwater
monitoring wells. Additionally there were several soil samples taken from the tank
removal excavation as part of the removal protocol.

Locations of all of the borings as well as the limits of the tank excavation as of
January 16, 1991 are shown on Figure 2, Exploration Plan in Appendix A. The
precise conditions encountered in each of the borings are shown on the boring logs,
Figures 3 through 18 of Appendix A.

Borings 1 through 6, drilled on January 16, borings 7 through 12 drilled on January
25, 1991, and Borings MW1, MW2, and MW3 drilled January 31, 1991 were advanced
with a truck mounted CME 75 drill rig using 8 inch hollow stem augers. Borings 12
and 13 were drilled with a portable Minute Man drill rig on January 28, 1991.

Boring 1 was drilled 20.5 feet deep and encountered groundwater at about 17 feet
below ground surface. Borings 2 through 13 were drilled to 15.5 feet below ground
surface in order not to puncture the aquifer which was encountered at about 17 feet
in Boring 1. Borings MW1, MW2, and MW3 were drilled to 25 feet below ground
surface and were finished as Monitoring Wells MW1, MW2, and MW3.

Samples were obtained at 5 foot intervals in the CME 75 drill holes by driving a
California (2.5 inch diameter split-barrel) sampler containing brass tubes into the
“undisturbed” soil beyond the augers. For the CME 75 drill rig, driving energy was
provided by a 140 pound hammer falling 30 inches in accordance with ASTM
procedures. Samples were obtained at 5 foot intervals in the Minute Man drill holes
by driving a Standard Penetration Test (2.0 inch diameter split-barrel) sampler
containing brass tubes into the “undisturbed” soil beyond the augers. Driving energy
for the Minute Man drill rig was provided by a 20 pound hammer falling 18 inches.

The samplers and brass tubes were cleaned between samples using soap, TSP, and
two clear water rinses to prevent cross or down-hole contamination. All down-hole
equipment was steamed cleaned prior to drilling. Samples obtained were logged,
sealed with teflon, taped labeled, entered on a chain of custody form and stored in
an ice chest containing ice. Logs of all the borings were contmuallv maintained by a
registered Civil Engineer. The samples were then delivered under ‘Chain-of- Custody
procedures to the laboratory for analytical testing.
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Each sample was analyzed for Total Petroleumn Hydrocarbons as Diesel (TPH-D);
Benezene, Toluene, Ethylbenzene and Xylene (BTEX); and Total Qil and Grease
(TOG).

Results of the analyses are discussed in a later section.

FINDINGS

Soil Conditions

The generalized soil profile at the site could be summarized as several feet of FILL
overlying silty CLAY which extended to the depths explored. The fill was typically a
brown gravelly sand SILT to a sandy silty GRAVEL, field identified in the Unified
Soil Classification System as ML or GM. This material is typical a coarse grained soil
with gravels varying up to several inches in dimension. Sand and silt contents
varied. The underlying clays were classified as CL and are cohesive, fine grained
soils which generally exhibit lower porosities and permeabilities than ML soils.
Detailed soil and groundwater conditions along with sampling data are presented
on the boring logs in Appendix A.

Soil Analyses

A total of 49 samples were obtained in order to be analyzed for Total Petroleum
Hydrocarbons as Diesel (TPH-d) and Aromatic Volatile Hydrocarbons (Benzene,
Toluene, Ethylbenzene and Xylene--BTEX) and Total Oil and Grease (TOG).
Laboratory certificates for the analyses and copies of the Chains-of-Custody for the
available results are attached in Appendix B. The following table summarizes the
results available:

Results of Soil Analysis

Boring Sample TPH BTEX TOG
Number  Depth Diesel
(all results are presented in parts per million - ppm)
1 5.0 ND ND/ND/ND/ND 25
1 10.0 970 ND/0.09/ND/1.9 5685
1 15.0 80 ND/ND/ND/ND 270
1 20.0 ND ND/ND/ND/ND 25
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Results of Soil Analysis
(continued)
Boring Sample TPH BTEX TOG
Number  Depth Diesel
(all results are presented in parts per million - ppm)

2 5.0 ND ND/ND/ND/ND 110
2 10.0° 1720 ND/ND/ND/1.3 3110
2 15.0° 40 ND/ND/ND/ND 140
3 5.0’ ND ND/ND/ND/ND 135
3 10.0° 240 ND/ND/ND/ND 1015
3 15.0° 80 ND/ND/ND/ND ND
4 5.0' ND ND/ND/ND/ND 480
4 10.0° ND ND/ND/ND/ND ND
4 15.0' ND ND/ND/ND/ND ND
5 5.0' ND ND/ND/ND/ND ND
5 10.0' ND ND/ND/ND/ND ND
5 15.0° 12 ND/ND/ND/ND ND
6 5.00 ND ND/ND/ND/ND ND
6 10.0° 1020 ND/ND/ND/ND 1035
6 15.0' ND ND/ND/ND/ND 230
7 5.0' ND ND/0.1/ND/ND 360
7 10.0' 70 ND/0.05/ND/ND 470
7 15.0' ND ND/0.05/ND/ND 575
8 5.0° ND ND/0.3/ND/0.07 ND
8 10.0' ND ND/0.08/ND/ND 440
8 15.0° ND ND/0.03/ND/ND ND
9 5.0° ND ND/0.2/ND/ND ND
9 10.00 1140 ND/0.4/ND/ND 4260
9 15.0' ND ND/0.05/ND/ND ND
10 5.0 ND ND/0.04/ND/ND 105
10 10.0 260 ND/0.18/ND/0.5 1185
10 15.00 13 ND/0.05/ND/ND ND
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Results of So0il Analysis
(continued)
Boring Sample TPH BTEX TOG
Number  Depth Diesel
(all results are presented in parts per million - ppm)

11 5.0 ND ND/0.25/ND/ND 25
11 10.0' 590 ND/0.1/ND/ND 805
11 15.0° 20 ND/0.05/ND/ND ND
12 5.0 ND ND/ND/ND/ND 50
12 10.0' 20 ND/ND/ND/ND 20
12 15.0' 110 ND/ND/ND/ND 415
13 5.0' ND ND/ND/ND/ND ND
13 10.0' 17 ND/ND/ND/ND ND
13 15.0° 290 ND/0.02/ND/ND 265
MWI1 5.00 ND ND/ND/ND/ND 275
MW1 10.0' ND ND/ND/ND/ND 250
MW1 15.00 25 ND/ND/ND/ND 70
MW2 5.0° ND ND/ND/ND/ND 925
MW2 10.0° ND ND/ND/ND/ND 295
MW2 15.0' ND ND/ND/ND/ND 255
MW3 5.0° ND ND/ND/ND/ND 195
MW3 10.0° 20 ND/0.05/ND/ND 550
MW3 15.0 20 ND/0.04/ND/0.09 570

The results of TPH-d and TOG at the 5.0, 10.0 and 15.0 foot elevations have been
plotted and used as the basis of equal compound concentration contours. These

contours are presented on Figures 19 through 24 of Appendix A.
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Groundwater Conditions

Groundwater was encountered in Boring 1 at a depth of about 17 feet below ground
surface at the time of drilling. The depth of the other exploratory borings was
limited to avoid puncturing the aquifer. No distinct or discrete change in drilling or
soil conditions was noted in Boring 1 at 17 feet but there may have been a thin layer
of granular material between the samples at 15 and 20 feet. Groundwater conditions
were further explored by installing monitoring wells MW1, MW2, and MW3. The
borings were drilled to 25 feet below ground surface and slotted pvc well casing
installed from 15 to 25 feet below ground surface. Details of the monitoring well
installations are shown on Figures 25 through 27. State of California Water well
reports, DWR 188 are attached as Appendix C.

On February 7 1991 the three wells were observed and monitored for depth to
groundwater, and presence of free product. The observations are presented below:

SUMMARY OF GROUNDWATER MEASUREMENT

Top of Thickness Depth Piezometric
Date Casing of Free to Surface
Location Measured Elevation Product Groundwater  Elevation
(feet) (feet)
MW1 2/07/91 100.00 NONE 1142 88.58
MW2 2/07/91 100.03 NONE 11.27 88.76
MW3 2/07/91 100.17 NONE 1144 88.73

Groundwater Hydrology

Based on the results of the exploration program to date, the groundwater
encountered and presently being monitored at the site is located in the brown silty
CLAY and clayey SILT layer found at about 17 feet below ground surface. The
groundwater is confined as evidence by its subsequent rise in surface elevation after
well instailation. Using the February 7, 1991 groundwater data, the groundwater
gradient has been calculated to be toward the south-east at about 1 foot per 200 feet.
The groundwater gradient is shown on Figure 28 of Appendix A.
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Groundwater Analyses

The following is a summary of the results of the analyses carried out on the various
groundwater samples obtained at the site.

GROUNDWATER ANALYTICAL RESULTS

Well Date TPH-D BTEX TOG

Sample _(ppm) (ppb) (ppm)

MW1 2/07/91 0.3 ND/ND/ND/ND ND

MW2 2/07/91 ND ND/ND/ND/ND ND

MW3 2/07/91 0.3 ND/ND/ND/ND ND
Analytical Certificates

Certificates from a California certified laboratory for the soil and groundwater
analyses are attached in Appendix B Copies of the Chain-of-Custody are also
included in Appendix B. Original certificates are presented for previously
unreported results, and certificate copies are presented for those analyses previously
reported.

CONCLUSIONS

. Fuel Oil which had been stored in the tank has apparently leaked and
has spread through the soil to well beyond the limits of the tank
backfill.

. Levels of TPH-D attenuate in proportion to distance from the tank
excavation. The horizontal limits of the spread of TPH-D have been
explored and show a migration exceeding 50 feet from the tank..

. The maximum concentrations of TPH-D occur in the samples obtained
10 feet below ground surface. No TPH-D was detected in the samples
taken at 5 feet below ground surface. These was considerable
attenuation of the TPH-D concentrations between the samples obtained
at 10 feet and those at 15.

. There is some impact of the groundwater below the site by the leakage
of fuel oil. The analytical results of the first groundwater samples taken
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at the site show a maximum concentration of TPH-D of 0.3 parts per
million.

There is some significant Total Oil and Grease contamination at the
site. The levels and locations of TOG contamination at the 10 and 15
foot depths correspond somewhat to the levels of TPH-D
contamination and are probably associated with the leaked fuel oil. The
levels of TOG encountered in the 5 foot deep samples do not appear to
be associated with the fuel oil leaks. The positive results of TOG in the
5 foot deep samples may be associated with natural background levels
in artificial fill or perhaps with a surface spill of non-petroleum grease
or oil in the past.

The source of the soil contamination is considered to be the
underground 6000 gallon fuel oil tank. Therefore the primary source of
the soil TPH-D contamination has been removed.

The contaminants which remain in the soil and under the building
may be as such levels that the groundwater will not be affected by its
presence. Continuing monitoring of the groundwater should provide
further evidence as to any negative impact by the remaining
contaminants.

RECOMMENDATIONS

The groundwater at the site should be monitored on a quarterly basis for at
least one year.

The three monitoring wells should be measured, checked for floating product
and sampled again during the second calendar quarter of 1991 (April 1 -June

30,1990 Mo o i) el iy

Each water sample should be analyzed for Total Petroleum Hydrocarbons as
Diesel (TPH-D); Aromatic Volatile Hydrocarbons (Benzene, Toluene,
Ethylbenzene and Xylene--BTEX); and Total Oil and Grease (TOG).

The results should be reviewed and reported to the Alameda Countv
Department of Health Services along with the direction of the groundwater
gradient.

Conclusions and recommendations regarding any further remediation or
investigation should be determined based on the groundwater quality.
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DESCRIPTION

si7150 | 27 | ML 0835_
ﬁ
\
N\
\

10

Pavement section of 4 inches of asphalt
over 6 inches of base rock.

Brown gravelly sandy SILT, medium
stiff, damp (FILL).

Dark brown to dark grey very silty
CLAY, medium stiff, moist.

Grey silty CLAY, stiff moist.

15

Boring drilled 1/16/91 usin
8 inch hollow stem auger
and CME 75 drill rig.

ac

20

Boring terminated at 20.5 feet. Groundwater encountered at approximately 17 feet.

L & W Environmental Services, Inc.

2111 Jennings Street
San Francisco, California

Log of Boring Number: 1
Sheet 1 of 1

Arroyo High School
San Lorenzo. California

Project Number: 5186

Date: January, 1991 Figure Number 3




DESCRIFTION

N
\
\

Pavement section of 4 inches of asphalt
over 6 inches of base rock.

Brown gravelly sandy SILT, stiff,
damp (FILL).

5
Dark grey to black very silty
CLAY to clayey SILT,
medium stiff, moist.
10

Blue-grey silty CLAY, medium stiff
moist.

15 Color changing to grey-brown.

Boring terminated at 15.5 feet.
No groundwater encountered.

Boring drilled 1/16/91 using
8 inch hollow stem auger
and CME 75 drill rig.

L & W Environmental Services, Inc.

2111 Jennings Street
San Francisco, California

Log of Boring Number: 2
Sheet 1 of 1

Arrovo High School
San Lorenzeo, California

Project Number: 5186

Date: January, 1991 Figure Number 4




*
Sample Blows
Number per

Foot

5187-3-5.0 20 ML | 1035

—

/r;

5187-3-10.0 9 CL 1045

770

%

sissaso | 20 | a |1 IR

DESCRIPTION
0
Pavement section of 4 inches of asphalt
over 6 inches of base rock.
Brown gravelly sandy SILT, dense,
moist (FILL).
5
Dark brown very silty
CLAY, medium stiff, moist.
10

Blue-grey silty CLAY, medium stiff
moist.

15 Color changing to grey-brown.

Boring terminated at 15.5 feet.
No groundwater encountered.

Boring drilled 1/16/91 using
8 inch hollow stem auger
and CME 75 drill rig.

L & W Environmental Services, Inc.

2111 Jennings Street
San Francisco, California

Log of Boring Number: 3
Sheet T of 1

Arroyo High School
San Lorenzo. California

Project Number: 5186

Date: January, 1991 Figure Number: 5




DESCRIPTION

Pavement section of 4 inches of asphalt
over 6 inches of base rock.

Brown gravelly sandy SILT, dense,
moist (FILL).

5187-450 | 13 | ML | 1120 >
CL Black very silty
CLAY, medium stiff, moist.
CL
Brown silty CLAY, medium stiff,
moist.
10
51874100 | 6 | CL | 1130
Grey-brown silty CLAY, medium stiff
moist.
Brown silty CLAY, stiff, moist,
15 with caliche deposits.
5187-4-15.0 18 CL 1140
Boring terminated at 15.5 feet.
No groundwater encountered.
Boring drilled 1/16/91 using
8 inch hollow stem auger
and CME 75 drill rig.
L & W Environmental Services, Inc. Log of Boring Number: 4
Sheet T of 1
2111 Jennings Street Arroyo High School
San Francisco, California San Lorenzo. California
PrOject Number: 5186 Date: ]anuaryl 1991 Figure Number: 6




W
Sample Blows Soil
Number per Type DESCRIPTION
Foot
Pavement section of 4 inches of asphalt
over 6 inches of base rock.
ML Brown gravelly sandy SILT, dense,
moist (FILL).
5187-5-5.0 | 13 1230 . 5
|
\Q
CL \ Dark brown very silty CLAY,
\ medium stiff, moist.
\\ o
5187-5-10.0 | 7 CL | 1235
Grey-brown silty CLAY soft to
medium sHff moist.
15
5187-5-15.0 10 CL 1250

Boring terminated at 15.5 feet.
No groundwater encountered.

Boring drilled 1/16/91 using
8 inch hollow stem auger
and CME 75 drill rig.

L & W Environmental Services, Inc.

2111 Jennings Street
San Francisco, California

Log of Boring Number: 5
Sheet 1 of 1

Arroyo High School
San Lorenzo. California

Project Number: 5186

Date: January, 1991 Figure Number: 7




Foot

DESCRIPTION

Pavement section of 4 inches of asphalt
over 6 inches of base rock.

Brown gravelly sandy SILT, dense,
moist (FILL).

5187-6-5.0 | 17 | ML >
10
5187-6-10.0 | 7 CL
Dark brown to grey-brown silty
CLAY, medium dense, moist.
F |
15
51876-15.0 | 16 | CL |
2
F Boring terminated at 15.5 feet.
No groundwater encountered.
Boring drilled 1/16/91 using
8 inch hollow stem auger
and CME 75 drill rig.
L & W Environmental Services, Inc. Log of B;ﬁ Ii;\tgll\i?inber: 6
2111 Jennings Street Arroyo High School
San Francisco, California San Lorenzo, California
Project Number: 5186 Date: January, 1991 Figure Number: 8




Foot

DESCRIPTION

5187-7-5.0

5187-7-10.0

o187-7-15.0

12

GM

ML

0915

XXX

]
A

I

over 6 inches of base rock.

Brown sandy silty GRAVEL, dense,
moist (FILL).

Dark brown sandy clayey SILT,

v
Pavement section of 4 inches of asphalt I
soft, moist, J

Dark grey silty I
10 CLAY, medium stiff, moist.

Brown silty Clay, stiff, moist.

15

T

Boring terminated at 15.5 feet.
No groundwater encountered.

Boring drilled 1/25/91 using l

8 inch hollow stem auger
and CME 75 drill rig.

L & W Environmental Services, Inc.

2111 jennings Street
San Francisco, Califoernia

Log of Boring Number: 7
Sheet T of 1

Arroyo High School
San Lorenzo. California

Project Number: 5186

Date: January, 1991 Figure Number: 9




Sample Blows Soil Depth
Number per Type in DESCRIPTION
Foot Feet
0
q Dark brown TOPSOIL
Brown gravelly clayey SILT, dense,
ML stiff, damp to moist (FILL?).
5187-8-5.0 | 4 CL | 1030 \ 5
Dark brown sandy silty CLAY,
soft, moist to wet.
10
5187-8-10.0 | 4 | CL [ 1040
\ Grey-brown silty CLAY,
\ soft, wet.
\ becoming medium stiff, and less
15 wet.
5187-8-15.0 7 CL | 1050
Boring terminated at 15.5 feet.
No groundwater encountered.
Boring drilled 1/25/91 using
8 inch hollow stem auger
and CME 75 drill rig.
. , Bori :
L & W Environmental Services, Inc. Log of Boring Number: 8
Sheet T of 1
2111 Jennings Street Arroyo High School
San Francisco, California San Lorenzo, California
Project Number: 5186 Date: January, 1991 Figure Number: 10




Pavement section of 4 inches of asphalt
over 6 inches of base rock.

GW Brown silty sandy GRAVEL,
medium dense, moist (FILL).
SP Brown SAND, medium dense,
moist (trench backfill).
9.5, ML | 1115 5
P187-9-50 7 Dark brown clayey SILT, medium
stiff, moist.
N
10
51879-100 | 6 | L | 1125 Black silty CLAY,
medium stiff, moist.
Grey silty Clay, stiff, moist.
15
5187-9-15.0 15 CL 1135 i
Boring terminated at 15.5 feet. I
No groundwater encountered.
Boring drilled 1/25/91 using i
8 inch hollow stem auger
and CME 75 drill rig. J
. . ing Number:
L & W Environmental Services, Inc. Log of Boring Number: 9
Sheet 1 of 1
2111 Jennings Street Arroyo High School
San Francisco, California San Lorenzo. California
Project Number: 5186 Date: January, 1991 Figure Number: 11




A

DESCRIPTION

Pavement section of 4 inches of asphalt
over 6 inches of base rock.

Brown gravelly sandy CLAY,
medium stiff, moist.

5187-10-5.0 | 15 | CL >
Black silty CLAY, medium
stiff, moist.
10
5187-10-100| 5 CL
Grey silty Clay, stiff, moist.
5
5187-10-15.0| 14 CL !
Boring terminated at 15.5 feet.
No groundwater encountered.
Boring drilled 1/25/91 using
8 inch hollow stem auger
and CME 75 drill rig.
. . L i :
L & W Environmental Services, Inc. og of Boring Number: 10
Sheet 1 of 1
2111 Jennings Street Arroyo High School
San Francisco, California San Lorenzo. Catifornia
Project Number: 5186 Date: January, 1991 Figure Number: 12




Sample
Number DESCRIPTION
Foot
Pavement section of 4 inches of asphalt
over 6 inches of base rock.
ML Brown gravelly sandy SILT,
medium stiff,moist.
5187-11-5.0 | 5 CL >
Black silty CLAY stiff, moist.
10
5187-11-10.0( 10 | CL
518711150 | 13 L 15 Grey silty Clay, stiff, moist.
Boring terminated at 15.5 feet.
No groundwater encountered.
Boring drilled 1/25/91 using
8 inch hollow stem auger
and CME 75 drill rig.
L & W Environmental Services, Inc. Log of Boring Number: 11
Sheet 1 of 1
2111 Jennings Street Arroyo High School
San Francisco, California San Lorenzo. California
Project Number: 5186 Date: January, 1991 Figure Number: 13




1

Sample Depth
Number per | Type in DESCRIPTION
Foot Feet
0
Pavement section of 1 inch of concrete
\ over 3 inches of pea gravel.
\ “Brown gravelly sandy CLAY,
\ medium stiff,moist.
5187-12-50 | 68 CL | 1245 \ 5
\ Black silty CLAY, medium
\ stiff, moist.
\ .
5187-12-10.0 9 CL 1315
i Y, sti ist.
s5187-12-1501 27 | cL | 1340 15 | Grey silty CLAY, stiff, moist

Boring terminated at 15.5 feet.
No groundwater encountered.

Boring drilled 1/28/91 using
4 inch hollow stem auger
and Minute Mandrill rig.

L & W Environmental Services, Inc,

2117 Jennings Street
San Francisco, California

Log of Boring Number: 12
Sheet 1 of 1

Arroyo High School
San Lorenzo. California

Project Number: 5186

Date: January, 1991

Figure Number: 124




DESCRIPTION

5187-13-10.0 12 CL 1430

—
w
=
o

i

5187-13-15.0 20 CL

Foot
. Pavement section of 1 inch of concrete
,// over 3 inches of pea gravel.
/ Brown clayey GRAVEL,
/ dense, moist.
5187-13-5.0 | 60 GC | 1410 /éﬁ 5
\\*
Grey to black very silty CLAY,
10 medium stiff, moist.

15 Grey silty CLAY, stiff, moist.

Boring terminated at 15.5 feet.
No groundwater encountered.

Boring drilled 1/28/91 using
4 inch hollow stem auger
and Minute Mandrill rig.

L & W Environmental Services, Inc.

2111 Jennings Street
5an Francisco, California

Log of Boring Number: 13
Sheet T of 1

Arroyo High School
San Lorenzo, California

Project Number: 5186

Date: January, 1991

Figure Number: 15




DESCRIPTION

Foot
Pavement section of 3 inches of asphalt
over 6 inches of base rock.
Brown gravelly sandy SILT, medium
dense, damp (FILL).
5186-MW1-| 10 ML | 0925
5.0
Dark grey very silty CLAY,
to clayey SILT, soft, moist.
10
5186-MW1-| 5 | CL/ | 9985
10.0 ML \
Becoming stiff
| 15
5186-MW1-| 14 CL/ 0945
15.0 ML \
Brown silty CLAY, stiff, wet
5186-MW1-
20.0 13 CL 0950 K 20

L. & W Environmental Services, Inc.

2111 Jennings Street
San Francisco, California

Log of Boring Number: MW1
Sheet 1 of 2

Arroyo High School
San Lorenzo. California

Project Number: 5186

Date: January, 1991

Figure Number 16




Sample Blows Soil Time Log | Depth
Number per Type n DESCRIPTION
Foot Feet
\ 20
\ Brown silty CLAY as before.

Boring drilled 1/31/91 using 8 inch hollow stem auger and CME 75 drill rig.

Boring terminated at 25.0 feet. Groundwater encountered at approximately 17 feet.

Boring finished as monitoring well MW1 on 1/31/91.

L & W Environmental Services, Inc.

2111 Jennings Street
San Francisco, California

Log of Boring Number: MW1
Sheet 2 of 2

Arroyo High School
San Lorenzo, California

Project Number: 5186

Date: January, 1991 Figure Number 16




*
Sample Blows
Number per
Foot
Pavement section of 3 inches of asphalt
over 6 inches of base rock.
Brown gravelly sandy SILT,
dense, damp (FILL?).
ML
1110
5186-MW2-| 3 5
5.0
Dark grey-brown silty CLAY,
soft, moist to wet.
10
sise-Mw2-| 5 | < | 1120
10.0
Dark brown sandy silty CLAY,
stiff, moist.
1
518-Mw2-| 15 | c. | 1130 >
15.0
CL/ Brown very silty CLAY to dayey
SILT, stiff, moist.
ML 20
. . Boring N : 2
L. & W Environmental Services, Inc. Log of gﬁ?i O?;nber MW
2111 Jennings Street Arroye High School
San Francisco, California San Lorenzo, California
Project Number: 5186 Date: January, 1991 Figure Number 17




W_F
Sample Blows Soil Time Log | Depth
Number per Type in DESCRIPTION
Foot Feet
w 20
Brown very silty CLAY to
\ clayey SILT as before.

.

Boring drilled 1/31/91 using 8 inch hollow stem auger and CME 75 drill rig.

Boring terminated af 25.0 feet. Groundwater encountered at approximately 17 feet.

Boring finished as monitoring well MW2 on 1/31/91.

L & W Environmental Services, Inc.

2111 Jennings Street

San Francisco, California

Log of Boring Number: MW2
Sheet 2 of 2

Arroyo High School
San Lorenzo. California

Project Number: 5186

Date: January, 1991

Figure Number 17




Foot

DESCRIPTION

5186-MW3-
5.0

5186-MW3-
10.0

5186-MW3-
15.0

18

GW/
GM

ML

ML/

1320

1330

7
7
-

}

moist.

10

15 stiff, moist.

20

Pavement section of 3 inches of asphalt
over 6 inches of base rock.

Brown silty sandy GRAVEL, medium
dense, damp (FILL?).

Grey very silty CLAY medium stuff,

Brown silty CLAY, stiff, moist.

Grey brown clayey SILT to
very silty CLAY, medium

L & W Environmental Services, Inc.

2111 Jennings Street
San Francisco, California

Log of Boring Number: MW3
Sheet 1 of 2

Arroyo High School
San Lorenzo, California

Project Number: 5186

Date: January, 1991

Figure Number 18




Sample Blows Soil Time Log | Depth
Number pec Type in DESCRIPTION
Foot Feet
Q
20 .
Brown silty CLAY
\ as before.
A\

Boring drilled 1/31/91 using 8 inch hollow stem auger and CME 75 drill rig.

Boring terminated at 25.0 feet. Groundwater encountered at approximately 17 feet.

Boring finished as monitoring well MW3 on 1/31/91.

L & W Environmental Services, Inc.

2111 Jennings Street
San Francisco, California

Log of Boring Number: MW3
Sheet 2 of 2

Arroyo High School
San Lorenzo. California

Project Number: 5186

Date: Tanuary, 1991 Figure Number 18
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Ground Surface

Monitoring Well Cover

A A
L 0.5

A A

0.5'

Jr—

-

A

14.5' 10.0°

N

A

2.0

i

|
El T )

1
¥ y 20

Ly
S

N3
]

s

e

A

1111

o

A

A A AL AR T E L s ek bt
As,

oy
G

T

R

V.

T

it

B

"]

EEPATA SR TR T by 1 o TR TAT R

RS T

A

e —

Waterproof Well Cap

Cement Grout Sanitary Seal

Schedule 40 PVC Threaded
Well Casing (2 inch diameter)

Bentonite Pellet Seal

Schedule 40 PVC Threaded
Well Screen (2 inch diameter)
(0.020 inch slots)

Filter Pack
(No. 3 Monterey Sand)

8 Inch Diameter Borehole

Threaded Bottom Cap

L & W Environmental Services, Inc.

2111 Jennings Street
San Francisco, California

Arroyo School
Lorenzo Avenue
San Lorenzo, California

Monitoring Well MW-1
Installation Detail

Project Number: 51864

Date: January, 1991

Figure Number: 25
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Waterproof Well Cap

Cement Grout Sanitary Seal

Schedule 40 PVC Threaded
Well Casing (2 inch diameter)

Bentonite Pellet Seal

Schedule 40 PVC Threaded
Well Screen (2 inch diameter)
{0.020 inch slots)

Filter Pack
(No. 3 Monterey Sand)

8 Inch Diameter Borehole

Threaded Bottom Cap

L & W Environmental Services, Inc.

2111 Jennings Street
San Francisco, California

Arroyo School
Lorenzo Avenue

San Lorenzo, California

Monitoring Well MW-2
Installation Detail

Project Number: 5186

Date: January, 1991

Figure Number: 26
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Waterproof Well Cap

Cement Grout Sanitary Seal

Schedule 40 PVC Threaded
Well Casing (2 inch diameter)

Bentonite Pellet Seal

Schedule 40 PVC Threaded
Well Screen (2 inch diameter)
(0.020 inch slots)

Filter Pack
(No. 3 Monterey Sand)

8 Inch Diameter Borehole

Threaded Bottom Cap

L & W Environmental Services, Inc.

2117 Jennings Street
San Francisco, California

Arroyo School
Lorenzo Avenue

San Lorenzo, California

Monitoring Well MW-3
Installation Detail

Proiect Number: 5186

Date: January, 1991

Figure Number:27




N Maintenance area and boiler room l
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APPENDIX B
Laboratory Certificates and Chain of Custody Forms
SOIL AND GROUNDWATER
INVESTIGATION

ARROYO SCHOOL
SAN LORENZO, CALIFORNIA

L&W Project 5186
February 16, 1991
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Wlr22-91 1¢-15

4136 LAKESIDE DRIVE, RICHMOND, CA 74806

o415 822 5290

S . *. Precision Analytical Laboratory, Inc.

PRECISIGN LAB === LW ENVIRONMENTAL @ o5

- e e

PHONE (£15)222-3002  FAX(415)222-1251

CERTIFICATE OF ANALYSIS

Attn: Georye Wilson
L & W Environmental Services
2111 Jennings Street

San Franciseo, CA. 94124

STATE LICENSE NO. 211
Received: 01/16/%1
Reported: 01/22/91

Job #: 72170

Project: Arroyo High Schoel -~ San Lerenzo, CA.

Total Petroleum Hydrocarbon Analysis
DHS Extraction Methed (LUFT)

Matrix: Soil

Lab ID Client ID
7217G6-1 5187-1- 5.0
72170-2 5187~1-10.0"*
72170=-3 5187-1-15.0"
T2170—-4 5187-1-20.0"
72170=5 5187~-2~ 5.0
72170-6 5187-2-10.0"
72170=-7 5187-2-15.0!
72170-8 5187~-3- 5.0
721709 B5187~3=-10.0"
72170-10 §5187-4- 5.0
72170-11 S5187=4~10.0"
72170-12 5187-4~15.0"
72170-13 5187-85- 5.0°
72170-14 5187-5-10.0"
72170-15 B187-3-15.0¢
72170-16 5187-5-15,0!

Qa/QC: Spike Recovery for Diesel:

MDL: Mezsthod detection limit;

B

my/ Kyg
Diesel MDY
ND<10 10
Q70 200
80 10
ND«10 10
ND<10 10
1720 100
4Q 10
ND<10 10
2440 10
ND<10 10
ND<10 10
ND<10 10
ND<10 10
ND<1D 10
80 10
12 10

f&imaiﬁﬁda

Laboratory Director

JC/de

97%

Compound below thig level would not

CUTSTANDING QUALITY AND SERVICE
CACFRORNIL STATE CERTIFIED LARDIFA (RY



%5 . Precision Analytical Laboratory, inc.

01,2291 10:59 415 822 5290 PRECISION LAB === LW ENVIRONMENTAL @ oo4d

Wy ———

4136 LAKESIDE DRIVE, RICHMOND, CA 94806 PHONE{415)222 3002  FAX([415)222-125]

CERTIFICATE OF ARALYSIS
STATE LICENSE NO. 211

Received: 01/17/91
Reported: 01/22/91
Job #: 72171

Attn: George Wilson

L & W Environmental Services
2111 Jennings Street

San Francisco, CA. 94124

Proijec¢t: Arroyo High School - San Lorenzo, CA.
Matrix: Soil

Total Petroleum Hydrocarbon Analysis
DHS Extraction Method (LUFT)

mey/ kg
Lab _ID Client ID Diesel MDL
72171=1 51876~ 5.0! ND<10 10
72171-2 5187-6-10.0" 1020 10
T2171=3 518§7-6-15.0"' ND<10 10

QA/QC: Spike Recovery for Diesel: 893%

MDL: Method detection limit; Compound below this level would not
ba detected.

_ ey

Laboratory Director

Jc/de

OUTSTANDING QUALITY AND SERVICE

SAIEOWNIA 5TATE TERVTIED ' Ar ORATORY



@1,22-91

16:14 o415 822 529¢@ PRECISION LAB

. Precision Analytical Laboratory, Inc.

4136 LAKESIDE DRIVE, RICHMOND. Ca 24806 PHONE [415) 222-3002

CERTIFICATE OF ANALYSIS

=== LI ENVIRONMENTAL

STATE LICENSE NO. 211

Received: 01/16/%21
Reported: 01/22/91

Job #: 72170
Attn: George Wilscn
L & W Environmental Services
2111 Jennings Street
San Francisco, CA, 94124
Project: Arroyc High School - San Lorenzo, CA.
Matrix: Soil

Arcomatic Veolatile Hydrocarbon Analysis
EPA Methsd 8020
mg/kg
Lab ID client ID Benzene __MDL Toluene  MDL
72170=-1 5187-1- 5.0! ND<0.015 0.015 ND<0.015 0.015
721702 5187=-1=-10.0" ND<0.015 0.01% 0.09 0.015
72170=-3 5187=-1-15.0" ND<0.015 0.015 ND<0.015 0,015
72170-4 5187~1=20.0" ND<0.015 0.015 Nb«<0.£815 0.015
72170-5 5187~2~ 5.0! ND<0.01% 0.015 HD<0.018 ¢{.Q135
Ethyl-

Lab ID Client ID benzene MDI, Xviene MDL
72170-1 5187~1-~ 5.0 ND<0.015 0.015 ND<0.045 0.045
72170=-2 5187=1=-10.0" NDb<0.0l15 0.015 1.9 0.045
72176-3 5187-1-15,.01 ND<0.Q15 @.Ql1ls ND<0.045 ©0.045
72170-4 5187-1-20.0" ND<0.015 ¢©.015 ND<0.045 0.045
72170-5 5187-2~ 5.0" ND<03.015 ¢.015 ND<0D.Q45 0.045

QA/QC: Spike Recovery for Benzene: 83%
Spike Recovery for Toluene: 88%
Spike Recovery for O-Xylene: 920%

MDL: Method detection limit;
be detected.

La

how
ory Director

OUTSTANDI!ING QUaLITY AND SERVICE

TAOF DRSNS A STATE CERTIFIED | AR(INA (ORY

Compound below this level would not

J¢/dc

@oe3

FAX {415)222.125)



©l1-22-81 10:14 ‘o415 822 529 PRECISION LAB === LW ENVIRONMENTAL i@ o4

L & W Environmental Services
Job No.: 72170

Page 2 of 2

Project: Arroyo High S8chool - San Lorenze, CA.

Matrix: Seoil
Aromatic Volatile Hydrocarben Analysis
EPA Mefthod 8020
mg/kg
Lab ID Client ID Benzene _ MDL Tolugne MDL
72170-6 5187-2-~10.0! ND<0.015 0.015 ND<0.015 0.015
72170-7 5187=-2=1G.0" ND<0.01l5% 0.015 ND<0.015 0.018
72170-8 5187-3~ 5.0! ND<0.0158 0.015 ND<0.018 0.0615
72170~9 5187-3-10.0" ND«<0.015 0.015 ND<0.015 0.015
72170~10 5187-4~ 5.0t ND«<G.015 0.015 ND<0.0156 (0.015
72170~11 S5187-4-10.0! ND«<G.0186 0.018 ND<0.015 0.0158
72170-12 5187~4-15,0! ND<0,015 0.015 ND<0.015 0.015
72170=13 5187-5- 5,0! ND<0.015 0.015 ND<0.015 0.015
72170-14 35187-5-10.0! ND<@.Q15 0,015 ND<0.01% 0.01%
72170-1%5 5187-3-15.0" ND<Q.015 0.015 ND<0.015 0.015
72170-16 5187-5-15.0! ND<0.015 ©0.015 ND<C.015 0,015
Ethyl-

Lab ID Client ID benzane MDL Xylene MDL
72170-6 5187-2~10.0" ND<0D.015 0.015 1.3 0.045%
72170-7 5187=-2-15.0! ND<0.015 0.015 ND<0.045 0.045
T2170-8 2187-3~ 5.0° ND<0.015 0.015 ND<0.045 0.045
72170-9 5187-3~10.0" ND<Q.Ql5 0.01l% ND<0.045 0.04%
72170-10 5187-4- 5,0! ND<0.018 0.015 ND<0.045 0.045
721706-11 8187-4-10.0" ND<0.01l8 0.018 ND<0.045 0.045
72170~12 5187-4-15.0" ND<0.015 0.015 HD<0.0458 (.045
72170-13 5187-5- 5.0! ND<0.015 0.015 ND<0Q, 045 0.045
72170-14 5187-~5-10.0° ND<0.015 0.015 ND«<0.045 0.045
72170-15 &5187-3-15.0! ND<0.015 0.015 ND<0.045 0.045
72170-16¢ 5187-5-15.0" ND<0.015 0.015 ND«<0.045 0.045
QA/QC: Spike Recovery for Benzene: 83%

Spike Recovery for Toluene: 88%

Spike Recovery for O-X¥ylene: 90%

MDI.: Method detecticn limit:
be detected.

Compound below this level would not



01-22-91 16:58 @415 822 5290 PRECISION LAB ==~ [ W ENVIRONMENTAL i@oa3

e g ST

ST Precision Analytical Laboratory, lnc.

4136 LAKESIDE DRIVE, RICHMOND, CA 94806 PHONE [415)222 3002  FAX({415)222-125]

CERTIFICATE OF ANALYSIS
STATE LICENSE NO. 211

Received: 01/17/91
Reported: 01/22/91
Job §: 72171

Attn: George Wilson

L & W Environmental Services
2111 Jennings Street

sSan Francisco, CA. 94124

Project: Arroye High School - San Lorenzo, CA.
Matrix: Soil

Aromatic Volatile Hydrocarbon Analysis
EPA Method 8020

ng/kg
lak _ID Client ID Benzene _ MDIL Toluene MDI,
72171-1 5187=6~ 5.0! ND<{.015 0.015 ND<0.015 0.015
72171-2 §187-6-10.0" ND,0.015 0.015 ND<0.01%5 0.015
72171=3 5187-6-15.0" ND<(.01% 0Q.015 ND<{y.015 0,015
Ethyl~
Lab ID Client ID benzene MDI, Xylene _ MDL
72171-1 5187=-6- 5.0! ND<C.015 0.015 ND<0.045 0.04%5
72171-2 5187-6-10.0" ND,0.01% 0.015 ND<D.045 0.045
72171~-3 5187~-6-15.0" ND<0.0156 0.01% ND<0Q.045 0,045

QA/QC: Spike Recovery for Benzene: 388%
spike Recovery for Toluene: 90%
Spike Recovery for O-Xylene: 94%

MDIL: Method detection 1limit; Compound below this level would not
be detected.

A

Jhime ghow
La tory Director

Jc/de

CUTSTANDING QUALITY AND SERVICE

CalFORNIA TTATE CeRTFIED tAsORATORY



@1-22,91 19:12 o415 822 5290 PRECISION LAB === | W ENVIRONMENTAL 20z

#4407 Precision Analytical Laboratory, Inc.

4136 LAKESIDE DRIVE, RICHMOND, CA 94806 PHONE {415)222-3002  FAX(415)222-1251

CERTIFICATE OF ANALYSIS
STATE LICENSE NO. 211

Received: 01/16/91
Reported: 01/22/91
Job #: 72170

Attn: George Wilson

L & W Environmental Services
2111 Jeannings Street

San Francisco, CA. 94124

Project: Arroyo High Scheol - San Lorenzo, CA.
Matrix: Soil

Total Oll & Grease Analysis
EPA Method G071

mg/ kg
0il &
Lab ID Client ID Grease MDL
72170~1 5187-1- 5.01 25 20
72170-2 5187-1~10.0" 5685 20
72170-3 5187-1-15.0" 270 20
72170~4 5187=1-20.0¢ 25 20
72170=-5 B18%7-2- 5.0 110 20
72170-6 5187-2-10.0" 3110 20
72170=7 £187-2-15.0" 140 20
72170-8 5187-3- 5.0Q! 135 20
72170=-9 $5187-3~-10.0" 1015 20
72170-10 B187-=4~ 5.0 480 20
72170~1) 5187-4-10.0" ND<20 20
72170=12 5187-4-15.0" ND<20 20
72170~13 5187=8- 5,0! ND<20 20
72170=-14 5187-5-10.0" ND<20 20
72170-15 5187-3-15.0" ND<20 20
72170~16 51i87-5-15.0" ND<20Q 20

QA/QC: Spike Recovery for Sample #1 - 8: 90%
Spike Recovery for Sample #% - 16: 87%

MDL: Method detection limit: Compound below this level would not
be detec ed
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Precision Analytical Laboratery, Inc.

4136 LAKESIDE DRIVE, RICHMOND, CA 94806 PHONE (415)222.3002 FAX{415)222-1251

CERTIFICATE OF ANALYSIS
STATE LICENSE NO. 211
Received: 01/17/81

Reported: 01/22/91
Job #: 72171

Attn: George Wilgon
L & W Environmental Services
2111 Jennings Street

San Francisco,

94124

Project: Arroyo High Sc¢hool - San Lorenzo, CA.

Matrix: Soil
Total 0il & Grease Analysis
EPA Method 9071
ng/kg
011 &
I.ab ID ID Greasge MDL,
72171-1 5187-6— 5.0°" ND<20 20
T72171-2 5187-6-10.0! 1035 20
72171-3 5187-6-~15.0! 230 20

QA/QC: Spike Recovery for 0il & Greasa: 97%

MDL:

Method detection limit; Compound below this level would not
be detected.
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Precision Analyfical Laboratory, Inc.

4136 LAKESIDE DRIVE, RICHMOND, CA 94806 PHONE {415)222.3002  FAX{415)222-125)

CERTIFICATE OF ANALYSIS

Attn: George Wilson
L & W Environmental Services

2111 Jenni

San Francisco, CA. 94124

ngs Street

STATE LICENSE NO. 211

Received: 01/29/91
Reported: 02/08/91
Job #: 72201

Project: Arroyo High School - San Lorenzo, CA.

Matrix: S

oil

Total Petroleum Hydrocarbon Analysis
DHS Extraction Method (LUFT)

mg/kg
Lab ID Client ID Diesel MDI,
72201-1 5186-7~ 5.0°' ND<10 10
72201-2 5186-7-10¢.0" 70 10
72201~3 5186-7-15.0" ND<10 10
722014 5186-8~ 5.0! ND<10 10
72201~5 5186-8- 0.0! ND<10 10
72201-6 5186-8-15.01! ND<10 10
72201-7 5186-9- 5.0! ND<10 10
72201-8 5186-9-10.0" 1140 100
72201-9 5186~-9-15.0" ND<10 10
72201-10 5186-10- 5.0! ND<10 10
72201-11 5186-10-10.0" 260 50
72201-12 5186-10-15.0" 13 10
72201~13 5186-11- 5.0! ND<10 10
72201-14 5186-11-10.0" 590 50
72201-15 5186-11-15.0"! 20 10
QA/QC: Spike Recovery for Diesel: 97%

MDL: Method detection limit:

be deted%e
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Director

Compound below this level would not
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Precision Analytical Laboratory, Inc.

4136 LAKESIDE DRIVE, RICHMOND, CA 94806~ PHONE (415) 222-3002  FAX (415) 222-1251

CERTIFICATE OF ANALYSIS

STATE LICENSE NO. 211

Received: 01/29/91
Reported: 02/08/91
Job $#: 72201
Attn: George Wilson
L & W Environmental Services
2111 Jennings Street
San Francisco, CA. 94124
Project: Arroyo High School - San Lorenzo, CA.
Matrix: Soil
Aromatic Volatile Hydrocarbon Analysis
EPA Method 8020
my/kg
lab ID Client ID Benzene MDL Toluene MDI,
72201-1 5186-7- 5.0' ND<0.,015 0.015 0.1 0.015
72201-2 5186-7-10.0' ND<0.015 0.015 0.05 0.015
72201-3 5186-7-15.0' ND<0.015 0.015 0.05 0.015
722014 5186-8- 5.0' ND<0.015 0.015 0.3 0.015
72201-5 5186~-8-10.0' ND<0.015 0.015 .08 0.015
72201-6 5186-8-15.0' ND<0.015 0.015 0.03 0.015
Ethyl-
Lab ID Client ID benzene MDI, Xylene MDL
72201~-1 5186-7—- 5.0' ND<0.015 0.015 ND<0.045 0.045
72201-2 5186-7-10.0' ND<0.015 0.015 ND<0.045 0.045
72201-3 5186-7-15.0"' HND<0.015 0.015 ND<0.045 0,045
72201-4 5186-8- 5.0' ND<0.015 0.015 0,07 0.045
72201-5 5186-8-16.0"' ND<0.015 0.015 ND<(0.045% 0.045
72201-6 5186-8-15.0' ND<0.015 0.015 ND<0.045 0.045
QA/QC: Spike Recovery for Benzene: 87%
Spike Recovery for Toluene: 86%

Spike Recovery for O-Xylene: 87%

MDL:

Method detecticn linit;

be detected.
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Jaime Chow
Laboratory Director

Compound below this level would not

Jc/dc



L & W Environmental Services
Job No.: 72201

Page 2 of 2

Project: Arroyo High School - San Lorenzo, CA.

Matrix: Soil
Aromatic Volatile Hydrocarbon Analysis
EPA Method 8020
mg/ kg
Lab _ID Client ID Benzene MDL Toluene MDL
72201~7 5186-9- 5.0' ND<0.0Q015 0.015 0.2 0.Q015
72201-8 5186-9~10.0" ND<0.15 0.15 0.4 0.15
72201-9 5186-9-15.0"' HND<0.015 0.01% 0.05 0.015
72201-10 5186-10- 5,0' ND<0.015 0.015 0.04 0.015
72201-11 5186-10-10.0' ND<0.03 0.03 0.18 0.03
72201-12 5186-10-15,0' ND<0.015 0.015 0.05 0.015
72201-13 5186-11- 5.0' ND<0.015 0.015 0.25 0.015
72201-14 5186-11-10.0' ND<0.03 0.03 0.1 0.03
72201-15 5186-11-15,0' ND<0.015 0.015 0.05 0.015
Ethyl-
Lab _ID Client ID benzene MDL Xvlene MDL
72201-7 5186-9- 5.0' ND<0.015 0.015 ND<0.045 0.045
72201-8 5186-9-10.0"' ND<0.15 .15 ND<0.3 0.3
72201-9 5186-9-15.0' ND<0.015 0.015 ND<0.04% 0.045
72201-10 5186-10- 5.0' ND<0.015 0.015 ND<0.045 0.045
72201-11 5186-10-10.0' ND<0.03 0.03 0.5 g.06
72201-12 5186-~10-15.0' ND<0.015 0,015 ND<0.045 0.045
72201-13 5186-11- 5,.0!' ND<0.015 0.015 ND<0.045 0.045
72201-14 5186-11-10.0"'" ND<0.03 0.03 ND<0.06 0.06
72201-15 5186-11-15.0' ND<0.015 0.015 ND<0.045 0.045

QA/QC: Spike Recovery for Benzene: 87%
Spike Recovery for Toluenhe: 86%
Spike Recovery for O~Xylene: 87%

MDL: Method detection limit; Compound below this level would not

be detected.



Precision Analytical Laboratory, Inc.

4136 LAKESIDE DRIVE, RICHMOND, CA 94806

PHONE (415) 222-3002

CERTIFICATE OF ANALYSIS

Attn: George Wilson

L & W Environmental Services

2111 Jennings Street

San Francisco, CA. 94124

FAX (415)222-1251

STATE LICENSE NO. 211

Received:
Reported:
Job #:

Project: Arroyo High School - San Lorenzo, CA.

Matrix: Soil

Total 0il & Grease Analysis

mg/kg
0il &
Lab ID Client ID Grease MDI,
72201-1 5186-7- 5.0! 360 20
72201-2 5186-7-10.0" 470 20
72201~-3 5186-7-15.0"! 575 20
72201~4 5186~8~ 5.0 ND<20 20
72201-5 5186-8-10.0" 440 20
72201-6 5186-8-15.0" ND<20 20
72201~7 5186~9~ 5.0°' ND<20 20
72201-8 5186-9-10.0" 4260 20
72201-9 5186-9-15.0" ND<20 20
72201-10 5186-10- 5.0° 105 20
72201-11 5186-~10-10.07 1185 20
72201-12 5186-10-15.0" ND<20 20
72201-13 5186-11- 5.0° 25 20
72201-14 5186-11-10.0" 805 20
72201~15 5186~11-15.0" ND<20 20

EPA Method 9071

QA/QC: Spike Recovery for Samples #1 thru 9: 93%
Spike Recovery for Samples #10 thru 15: 80%

be detected.

MDL: MEj26a detection limit;

A
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Jaime Chow
Laboratory Director

01/29/91
02/08/91
72201

Compound below this level would not

JC/dc
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Precision Analytical Laboratory, [nc.

4136 LAKESIDE DRIVE, RICHMOND, CA 94806 PHONE [415)222-3002  FAX(415)222-1251

CERTIFICATE OF ANALYSIS
STATE LICENSE NO. 211

Received: 01/29/91
Reported: 02/04/21
Job #: 72200

Attn: George Wilson

L & W Environmental Services
2111 Jennings Street

San Francisco, CA. 94124

Project: Arroyo High School ~ San Lorenzo, CA.
Matrix: Soil

Total Petroleum Hydrocarbon Analysis
DHS Extraction Method {LUFT)

mg/kg
Lab _ID Client ID Diesel MDL Gasoline MDL
72200-1 5186-12- 5! ND<10 10 ND<10 10
72200-2 5186~12~10" 20 10 ND<10 10
72200-3 5186-12-15" 110 10 ND<10 10
72200~4 5186-13~ 5t ND<10 10 ND<10 10
72200-5 5186~13-10" 17 10 ND<10 10
72200-6 5186-13-15" 290 50 ND<10 10

Qa/0QC: Spike Recovery for Diesel: 94%
Spike Recovery for Gasoline: 107%

MDL: Method detection limit; Compound below this level would not
be detected.

4[-\ L //é‘—/
WOW
Ladboratory Director

Jc/dc




Precision Analytical Laboratory, Inc.

4136 LAKESIDE DRIVE, RICHMOND, CA 94806 PHONE (415)222-3002  FAX(415)222-125]1

CERTIFICATE OF ANALYSIS

STATE LICENSE NO. 211

Received: 01/29/91
Reported: 02/04/91
Job #: 72200
Attn: George Wilson
L & W Environmental Services
2111 Jennings Street
San Francisco, CA. 94124
Project: Arroyo High School - San Lorenzo, CA.
Matrix: Soil
Aromatic Volatile Hydrocarbon Analysis
EPA Method 8020
mg/kg
Lab ID Client ID Benzene MDL Toluene MDL
72200-1 5186~12- 5! ND<0.015 0.015 ND<0O.015 0.015
72200-2 5186-12-10" ND<0.015 0.015 ND<0.015 0.015
72200-3 5186-12-15" ND<0.015 0.015 ND<0.015 0.015
72200-4 5186-13~ 5! ND<0.015 0.015 ND<0.015 0.015
72200-5 5186-13-10" ND«<0,015 0.015 ND<0.01l5 0.015
722006 5186-13-15" ND<0.015 0.015 0.02 0.015
Ethyl-
Lab ID Client ID benzene MDL Xylene MDL
72200-1 5186-12- 5! ND<0.015 0.015 ND<0.045 0.045
72200-2 5186-12~-10" ND<0.015 0.015 Nb<0.045 0.045
72200-3 5186-12-15" ND<0.015 0.015 ND<0.045 0.045
72200-4 5186-13~ 5°' ND<0.015 0.015 ND<0.045 0,045
72200~-5 5186~13-10" ND<0Q.015 0.015 ND<0.045 (.045
72200-6 5186-13~-15" ND<0.015 0.015 ND<0.045 0.045

QA/QC: Spike Recovery for Benzene: 82%
Spike Recovery for Toluene: 92%
Spike Recovery for O0-Xylene: 90%

MDL: Method detection limit; Compound below this level would not
be detected.

;

o,

Jaime Chow
Laboratory Director

JC/dc



Precision Analytical Laboratory, Inc.

4136 LAKESIDE DRIVE, RICHMOND, CA 94806 PHONE (415)222-3002  FAX(415)222-125]1

CERTIFICATE OF ANALYSIS
STATE LICENSE NO. 211

Received: 01/29/91
Reported: 02/04/91
Job #: 72200

Attn: George Wilson

L & W Environmental Services
2111 Jennings Street

San Francisco, CA. 94124

Project: Arroyo High School - San Lorenzo, CA.
Matrix: Soil

Total 0il & Grease Analysis
EPA Metheod 9071

ng/kg
0il &
Lab ID Client ID Grease MDL
72200-1 5186~12- 5! 50 20
72200-2 5186-12~10" 20 20
72200-3 5186-~12-15" 415 20
72200-4 5186-13- 5" ND<20 20
72200-5 5186~13-10" ND<20 20
72200~6 5186=-13-15" 265 20

QA/QC: Spike Recovery for 0il & Grease: 88%

MDL: Method detection limit; Compound below this level would not

L1

Jalme how
aboratory Director

JC/dce
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Precision Analytical Laboratory, inc.

4136 LAKESIDE DRIVE, RICHMOND, CA 94806 PHONE (415)222-3002  FAX(415)222-125]

CERTIFICATE OF ANALYSIS

Attn: George Wilson
L & W Environmental Services
2111 Jennings Street

San Francisco, CA. 94124

STATE LICENSE NO. 211

Received: 02/04/91
Reported: 02/12/91
Job #: 72218

Project: Arroyo High School - San Lorenzo, CA.

Matrix: Soil
Total Petroleum Hydrocarbon Analysis
DHS Extraction Method (LUFT)
ng/kg

Lab ID Client ID Diesel MDL
72218-1 5186-MWl- 5! ND<10 10

72218-2 5186~-MW1~10" ND<10 10

72218-3 5186-MW1-15" 25 10

72218-4 5186~-MW2~ 5! ND<10 10

72218-5 5186-MW2-~10" ND<10 10

72218-6 5186~-MW2~15" ND<10 10

72218-7 5186-MW3- 5! ND<10 10

72218-8 5186-MW3-10" 20 10

72218-9 5186-MW3-15" 20 10

QA/QC: Spike Recovery for Diesel: 98%

MDL: Method detection limit; Compound below this level would not
be detected.
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Precision Analytical Laboratory, Inc.

4136 LAKESIDE DRIVE, RICHMOND, CA 94806 PHONE (415)222-3002  FAX (415)222-1251

CERTIFICATE OF ANALYSIS
STATE LICENSE NO. 211

Received: 02/04/91
Reported: 02/12/91
Job #: 72218

Attn: George Wilson

L. & W Environmental Services
2111 Jennings Street

San Francisco, CA. 94124

Project: Arroyo High School - San Lorenzo, CA.
Matrix: Soil

Aromatic Veolatile Hydrocarbon Analysis
EPA Method 8020

ng/kg
Lab ID Client ID Benzene MDL Toluene MDL
72218-1 5186~-MW1- 5°' ND<0.015 0.015 ND<0O.02 0.02
72218-~2 5186-MW1-10" ND<0.015 0.015 ND<0.02 0.02
72218-3 5186-MW1-15" ND<Q.015 0.015 ND<0.Q2 g.02
72218~4 5186-MW2- 5! ND«<0.015 0,015 ND<0.02 0.02
72218-5 5186-MW2-10" ND<0.015 0.015 ND<(0.02 0.02
: Ethyl-
Lab ID Client ID benzene MDL Xvlene MDI,
72218-1 5186-MW1- 5! ND<0Q.0Q1% 0.015 ND<0.045 0.045
72218~2 5186-MW1-10" ND<0.015 0.015 ND<0.045 0.045
72218-3 5186-MW1-15"? ND<0.015 0.015 ND<(0.045 0.045
72218-4 5186-MwW2- 5! ND<0.01%5 0.015 ND<0.045 0.045
72218~-5 5186-MW2-10" ND<0.015 0.015 ND<0.045 0.045

QA/QC: Spike Recovery for Benzene: 71%
Spike Recovery for Toluene: 93%
Spike Recovery for 0O-Xylene: 93%

MDL: Method detection limit; Compound below this level would not
be detected.
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Jaime Chow
Laboratory Director JC/de



Precision Analytical Laboratory, Inc.

4136 LAKESIDE DRIVE, RICHMOND, CA 94806 PHONE (415) 222-3002 FAX {415)222-125]3
L & W Environmental Services Page 2 of 2
Job No.: 72218

Project: Arroyo High School - San Lorenzo, CA.
Matrix: Soil

Aromatic Volatile Hydrocarbon Analysis
EPA Method 8020

mg/kg
Lab_1ID Client ID Bengene MDIL, Toluene MDL,
72218-6 5186-MW2-15" ND<0,01% 0.015 ND<0.02 0.02
72218-7 5186-MW3~ 5! ND<0.015 0.015 ND<0.02 0.02
72218-~8 5186-MW3-10" ND<(Q.015 0.015 0.05 Q.02
72218-9 5186-MW3-15" ND<0.015 0.015 0.04 0.02
Ethyl-
Lab ID Client ID benzene MDI. Xylene MDL
72218-6 5186-MW2-15" ND<0.015 0.015% ND<0.045 0.045
72218-7 5186-MW3~ 5! ND<(.015 0.015 ND<0.045 0,045
72218~8 5186~MW3-10" ND<0.015 0.015 ND<0.045 ©0.045
72218-9 5186-MW3~15" ND<0.015 0.015 0.09 0.045

QA/QC: Spike Recovery for Benzene: 71%
Spike Recovery for Toluene: 93%
Spike Recovery for O-Xylene: 93%

MDL: Method detection limit; Compound below this level would not
be detected.



Precision Analytical Laboratory, Inc.

4136 L AKESIDE DRIVE, RICHMOND, CA 94806 PHONE (415)222-3002  FAX (415)222-1251

CERTIFICATE OF ANALYSIS
STATE LICENSE NO. 211

Received: 02/04/91
Reported: 02/12/91
Job #: 72218

Attn: George Wilson

L & W Environmental Services
2111 Jennings Street

San Francisco, CA. 94124

Project: Arroyo High School - San Lorenzo, CA.
Matrix: Soil

Total 0il & Grease Analysis
EPA Method 9071

mg/kg
0il &
Lab_ID Client ID Grease MDL
72218~-1 5186-MWi- 5° 275 20
72218~2 5186-MW1-10' 250 20
72218-3 5186-MW1-15"' 70 20
72218-4 5186-MW2- 5! 925 20
72218~5 5186-MW2-10" 295 20
72218-6 5186-MW2-15" 255 20
72218-7 5186-MW3—~ 5! 195 20
72218-8 5186-MW3-10" 550 20
72218-9 5186-MW3-15" 570 20

QA/QC: Spike Recovery for 0il & Grease: 94%

MDL: Method detection limit; Compound below this level would not
be detected.

Ms J///

Jaime Chow
Laboratory Director

JC/dc
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Precision Analytical Laboratory, Inc.

4136 LAKESIDE DRIVE, RICHMOND, CA 94806 PHONE [415) 222-3002  FAX(415)222-125]

CERTIFICATE OF ANALYSIS
STATE LICENSE No. 211

Received: 02/08/91
Reported: 02/11/91
Job #: 72232

Attn: George Wilson

L & W Environmental Services
2111 Jennings Street

San Francisco, CA. 94124

Project: Arroyo School - San Lorenzo, CA.
Matrix: Water

Total Petroleum Hydrocarbon Analysis

DHS Extraction Method (LUFT)
mg/L

Lab ID Client ID Diesel MDL

72232-1 5186-MW1-W 0.3 0.05
72232-2 5186-MW2-W ND<0.05 0.05
72232-3 5186-MW3~-W 2.3 0.05

QA/QC: Spike Recovery for Diesel: 113%

MDL: Method detection limit; Compound below this level would not
be detected.

LA

(@gi%§40how
tory Director
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Precision Analytical Laboratory, inc.

4136 LAKESIDE DRIVE,RICHMOND, CA 94806 PHONE (415)222-3002  FAX({415)222-1251

CERTIFICATE OF ANALYSIS
STATE LICENSE NO. 211

Received: 02/08/91
Reported: 02/11/91
Job §#: 72232

Attn: George Wilson

L & W Environmental Services
2111 Jennings Street

San Francisco, CA. 94124

Project: Arroyo School -~ San lorenzo, CA.
Matrix: Water

Aromatic Volatile Hydrocarbon Analysis
EPA Method 602

ug/L
Lab _ID Client ID Benzehe MDL Toluene MDL
72232-1 5186~MW1-W ND<0.3 0.3 ND<(Q.3 0.3
72232-2 5186-MW2~W ND<0.3 0.3 ND<0.3 0.3
72232-3 5186-MW3-W ND<0.3 0.3 ND<0.3 0.3
Ethyl~
Lab_ID Client ID benzene MDL, Xvlene MDL
72232-1 5186~MW1-W ND<0Q.3 0.3 ND<0.6 0.6
722322 5186-MW2-W ND<0.3 0.3 ND<0.é6 0.6
72232-3 5186-MW3-W ND<0.3 0.3 ND<0.6 0.6

QA/QC: Spike Recovery for Benzene: 79%
Spike Recovery for Toluene: 104%
Spike Recovery for 0-Xylene: 102%

MDL: Method detection limit; Compound below this level would not
be detected.

-Jaime Chow
Laboratory Director
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Precision Analytical Laboratory, Inc.

4136 LAXESIDE DRIVE, RICHMOND, CA 94806 PHONE (415)222-3002  FAX(415)222-1251

CERTIFICATE OF ANALYSIS
STATE LICENSE NO. 211

Received: 02/08/91
Reported: 02/11/91
Job #: 72232

Attn: George Wilson

L & W Environmental Services
2111 Jennings Street

San Francisco, CA. 94124

Project: Arroyo School - San Lorenzo, CA.
Matrix: Water

0il & Grease Analysis
Standard Methods 16th Edition 503A

mg/L

01l &
Lab ID Client ID Grease MDIT,
72232-1 5186~MW1-W ND<5.0 5.0
5.0

5.0

72232-2 5186-MW2-W ND<5.0
72232-3 5186-MW3-W ND<5.0

QA/QC: Spike Recovery for Benzene: 96%

MDL: Method detection limit; Compound below this level would not
be detected.

: %/

Jaime /Chow
oratory Director

JCc/dc



APPENDIX C
Water Well Drillers Reports
SOIL AND GROUNDWATER
INVESTIGATION

ARROYO SCHOOL
SAN LORENZO, CALIFORNIA

L&W Project 5186
February 16, 1991
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