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Re: AQUIFER TEST REPORT
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Gentlemen:
This Aquifer Test Report has been prepared for the above referenced site.
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EXECUTIVE SUMMARY

Site-related  activities for the former Shell Service Station located

at

15275 Washington Avenue¢ in San Leandro, California which occurred from
March to June, 1990 are summarized below:

0.

Aquifer tests were performed at the site to estimate

hydraulic properties of the shallow aquifer.  These fests
were performed to better understand ‘chemical migration
characteristics in the shallow aquifer.

A wvariable  discharge pumping  test  (step-test)  was
conducted on  Well SR-1 on March 27, 1990. The step-test
was terminated after 52 minutes of pumping at a maximum
drawdown of approximately 95 percent ol the available
water column. Additional steps were not performed due to
the low yield of the well.

Slug tests were performed on Wells S-1, 8.3, | 8-5; 87,

-9, S-10, §-13, S-14, and S-16 on March 28 and 29, 1990.

Calculated transmissivity (T) values ranged from 408 1o
11000 gallons per day per foot (gpd/ft) and hydraulic
conductivities (K) ranged from 7.3 to 100 feet per day
(ft/day).  The wide range of (ransmissivity and hydraulic
gonduictivity walues | is suspected fo be caused by the
heterogeneity of the subsurface as well as inherent
analysis problems associated with slug  tests in  clayey
aquifers,

The monitoring well network was sampled on April 18, 19%0
after completion of aquifer testing. Water-level data
collected prior to sampling were plotted and contoured and
show an approximate hydraulic gradient of 0.004 towards
the south-southwest.

Ground-water samples were collected and analyzed for Total
Petroleum Hydrocarbons calculated as Gasoline
(TPH-Gasoline) and Benzene, Toluene, Ethylbenzene and
Xylenes (BTEX). TPH-Gasoline concentrations ranged from
None Detected (ND) in Wells S-1, S-6 through S-8, 5-10
through S-12, and S-15 through S-17, to 38 parts per

million (ppm) in Well 8-3. Benzene concentrations ranged
from ND in Wells S-1, S-6 through S-8, S-10 through S§-12,
S-15, and S-17. Benzene concentrations exceeded  the

current Regional Water Quality Control Board (RWQCB)
Maximum Contaminant Level (MCL) in Wells S§-3, S-§, 5-9,
5-13, 5-14, §-16, and SR-1.

Report No, 7615-8
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o GSI recommends that a Remedial Action Plan (RAP) be
prepared which will evaluate whether passive remediation
via natural degradation would be effective at the site
GSI plans to use the Shell Oil Company "Simulated Benzene
Transport Model" to evaluate the feasibility of the model
to track natural attenuation of hydrocarbons at the site.
GSI  also  recommend  installation of one additional
monitoring well to the northwest of Well S-9 to further
delincate the hydrocarbon plume.

INTRODUCTION

This report presents the methods, results, and data interpretations [or
the aquifer tests conducted at the former Shell Service Station located at
15275 Washington Avenue in San Leandro, California (Plate 1), and the
ground-water sampling which took place following the tests. The aquifer
tests were performed to 1) estimate hydraulic properties of the shallow
aquifer, 2) evaluate potential migration pathways [for hydrocarbons, 3)
tentatively identify wells in hydraulic communication with Well SR-1, and
4) us¢ the results of the aquifer test to sclected the appropriate
remediation at the site.

Two aquifer testing methods were employed at the site. A pump test was
performed on Well SR-1 on March 27, 1990. A review of well sampling purge
data in conjunction with subsurface geologic data indicated low [flow rates
less than 2 gallons per minute (gpm) in most site monitoring wells. After
pumping Well SR-1 for approximately 52 minutes, near dewatering occurred.
Due to brevity of the step-test, the data collected was not considered to
be useful for analysis of aquifer characteristics. Because of the
apparent low permeability conditions beneath the site. Slug tests were
performed on selected monitoring wells 1o estimate T-values in the shallow
aquifer. Slug tests were performed on March 28 and 29, 1990 in Wells 5-1,
S-3, §-5, §-7, 8-9, §-10, S-13, S-14, and S-16.

HYDROGEOLOGY
The site is located on the bay fringe approximately 14 miles east/
southeast of San Francisco. The surface soils consist of Holocene

fine-grained alluvium generally consisting of  well-bedded, unconsclidated
plastic moderately to poorly sorted carbonaceous silt and clay (Helley,
Lajoie, Spangle, and Blair, 1979).

Report No. 7615-8
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Lithologic boring log data from previous site investigations indicate that
the site is underlain primarily by clays and silts which contain thin
interbeds of sand and clayey sand. Depth to first encountered groundwater
was dll'flcult to asccrtam duc to the fine grained nature of the
sediments, filfdathimalicic. data indicatc that groundwater ofgiigim ®t decpths
of appmnlmutely T3‘? m 8.45 fect below ground surface. Visual
observations of borehole sidewalls during the instailation of recovery
well SR-1 using a bucket auger revealed slow water emission [from thin
sandy interbeds at a depth of approximately 8-10 feet Based on the
lithologic data available, the top of the aquifer appcars to correspond
with fine-grained silty sand or clayey sand units _thal . gegur  between
approximately 7 ang . 10 feet hclﬁt gx.isllngﬂgradc* Exp]oratory bormg log
and well purge ‘data” “suggest ‘4 16w permeability, unconfined clayey aquifer
beneath the site. The bottom depth of the aquifer unit is not known. For
the purpose of our tests, we assumed an aquifer thickness cquivalent to
the length of the installed well screens below  static  groundwater.
Exploratory boring logs for the site are presented in Appendix A.

As shown on Plate 3, ground-water flow in the shallow aquifer is to the
south-southwest with an approximate hydraulic gradient of 0.004. The
gradient is suspected to be influenced by the interbeds of sand and clayey
sand which are probably distributed at different elevations throughout the
subsurface. The hydraulic interconnection  between these  relatively
discreet interbeds is not clearly understood.

PUMP TEST
Procedures
A step-test was performed at the site on March 27, 1990. Due to the
low-yield nature of the aquifer, pumping well SR-l m:-!y dewatered after
52 minutes of pumping at 2 gpm. Due to the low yicld of Well SR-1, slug

tests were performed to estimate hydraulic properties of the shallow
aquifer.

Report No. 7615-8

Page 3




GeoStrategies Inc.

SLUG TESTING

Procedures
Slug tests were performed in Wells S8-1, §-3, 8-5, 8-7, 5§-9, S-10, 5-13,
S-14, and S-l6. Waterfalls were measured and recorded immediately prior

to slug-in testing in each well. A pressure transducer connected to a
Hermit Datalogger Model SE2000 (HERMIT) was then placed in the well
approximately 2 feet above the bottom of the well casing and secured at

the wellhead. The pressure transducer was referenced to zero immediately
prior to introducing the slug into the well The slug was dropped into
the well c¢reating an instantaneous rise¢ in water column. The f{all of the

water column to static level was continuously measured by the transducer
and recorded by the HERMIT. Upon equilibrium, a new test was setup and

the transducer reading was referenced to zero again. The slug-out test
was started by removing the slug from a well creating an instantaneous
fall in the water column. Water-level rise to  static level was

continuously measured by the transducer and recorded by the HERMIT.

Slug test equipment was decontaminated between tests using an Alconox wash
and a clean water rinse.

Data Analvsis

Field data consisted of observed and recorded changes in water level over
the duration of slug-in and slug-out tests. These data were plotted on
arithmetic graph paper in the field using the Ferris and Knowles method
(Ferris and Knowles, 1954) for analyzing slug test data. This analysis
method enabled estimations of T-values from field data plots wusing a
best-fit straight line graphic approach. Plotting data in the field also
permitted tracking the progress of a test and corrclation of calculated
T-values to lithologic descriptions in exploratory boring logs.

A computer program which utilizes curve matching techniques was also used
to analyze the slug test data. The Graphical Well Analysis Package (GWAP)
software developed by Groundwater Graphics (August, 1988) uses series of
type curves developed after Cooper, Bredchoeft, and Papadopulos (1967) to
obtain a "best-fit" curve match to calculate values for transmissivity
(T), storativity (S), and hydraulic conductivity (K).

Report No. 7615-8
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Slupg Test Results

the aquifer material, the data plotted
.- showed little to no linearity and the
transmissivi ; ‘were very low, The lack of linearity 1is
suspected to be due to thc heterogeneity of the aquifer and associated low
permeability, and the difficulty to properly design and develop very low
yield wells in clayey aquifer environments. Therefore it our opinion that

P Ba-bilt _ of

this method of analysis given the site geology and limitagieps for well

design, may not be applicable to ”e}rmqrh‘zhgﬁtc transm:ssw T-values ranged
from 208 to 400 galions per day per gpa/['ffv These data are
presented 1in  Table 1. The [field plots and calculated T-values for this

mcthod are presented in Appendix B.

-

Analysis of the slug test data (slug-i
- . derived T-values ranging from
ranged from 727 to 999 feet per y).

ranged from 0.000001 to 0.1 These data havc been tabulated and are
presented in  Table 2. Computer pgenerated plots for the slug-in and
slug-out tests are presented in Appendix C.

Calculated values of T and K using the slug test data are very low but
consistent with what would be expected considering the amount of clayey
material encountered in the subsurface, The wide range in values are most
likely attributed to the heterogeneity of the clay (especially the
complexity of the interbedded sandy horizons) in the subsurface as well as
inherent well construction  difficulties in low-permeable, fine grained
aquifers where classic well design procedures fail.

GROUND-WATER QUALITY DATA

Groundwater samples were collected from the monitoring network by
Gettler-Ryan Inc. (G-R) on April 18, 1990, after the complction of all
aquifer testing. Samples were analyzed for Total Petroleum Hydrocarbons
calculated as Gasoline (TPH-Gasoline) using EPA Mcthod 8015 {modified) and
Benzene, Toluene, Ethylbenzene and Xylenes (BTEX) using EPA Method 8020.
All analyses were performed by International Technology (IT) Corporation,
a State-certified analytical laboratory located in San Jose, California.

Ground-water samples collected from Wells S-1, S-6, S§-7, S§-8, 5-10, S-11,
S-12, S-15 and S-17 were reported as ND for TPH-Gasoline and benzene, and
Well 5-16 was reported as ND for TPH-Gasoline. TPH-Gasoline
concentrations were reported ranging from 0.68 ppm (S-9) to 58 ppm (§-3).
Benzene concentrations were reported ranging from 0.00i0 ppm (S-16) to 3.8
ppm (S8-3). A total of seven wells contain benzenc concentrations above
the RWQCB MCL. The chemical analytical results for TPH-Gasoline and BTEX
are summarized in Table 3, along with the potentiometric data for this
sampling.

Report No. 7615-8
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The areal distribution of hydrocarbons in the shallow groundwater beneath
the site has been mapped (Plates 4 and 5). As indicated on Plates 4 and
5, the dissolved hydrocarbon contaminant plume appears to be adeguately

delineated except to the west of Well S-9. An additional well northwest
of Well §-9 is proposed to [urther delineate the hydrocarbon plume. Plume
migration appears to be following the ground-water flow direction. The

hydrocarbon plume has essentially maintained the same position during the
last 4 monitoring and sampling cuarters (1 year) and may be attenuating
naturally. A copy of the Gettler-Ryan Inc. (G-R) Groundwater Sampling
Report for the April, 1990 sampling is presented in Appendix D. A copy of
the Ficld Methods and Procedures is presented in Appendix E.

DISCUSSION

Chemical analytical data indicate that the hydrocarbon plume is located
near the suspected source arca and appears to be [lollowing ground-water
flow direction. Aquifer test data indicate low to high T-values in all
wells. tested. (Table. 2)s The fairly wide range in T-values arc probably
influenced by the amount of coarse scdiments which are distributed through
the subsurface and may not be laterally continuous. = These data indicate
very low T-values in Wells $-3, S-5 and SR-1 and high T-values in Wells
S-1, §-7, 5-13, 5-14 and 5-16.

CONCLUSION
Near dewatering of the aquifer occurred during the step-test at a pumping

rate of 2 gpm. Low T- and K-values calculated from the step-test and the
slug tests for the observation wells suggest very slow transport of

contaminants in the ground-water beneath the site. Exploratory boring log
data further support aquifer test conclusions by the lack of appreciable
transmissive sediments in the shallow aquifer zone. Furthermore, it is

not certain if hydraulic interconnection between  the  discreet  sandy
interbeds within the clayey aquifer in the shallow aquifer exists.

Slug test data and step-test data indicate low flow rates in the vicinity
of SR-1. Plume configuration appears to be consistent with the
potentiometric data. The hydrocarbon plume has essentially maintained the
same position during the past year and appears to be attenuating
naturally.

Based on aguifer test data and conjunctive..geelogic/hydrogeologic data for
this site,. GSI recommends that a Remedial Action Plan (RAP) be prepared
40 evaluate whether passive remediation via natural degradation would be
an effective method of remediation. The RAP will include historical data;
previous  investigations, potentiometric data and  chemical data trends.
Additionally, results of the aquifer tests will be used to simulate

contaminant migration and natural degradation by soil bacterin wusing the i
"Simulated Benzene Transport Model" developed by Shell Ol Company .

described in Appendix - F. : GSI also recommends the instalfation: of one
additional ground-water monitoring well to the northwest of Well 5-9.
Report No. 7615-8
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TABLE 1

Straight Line Method

T T
Well {Slug-in) (Stug-out)
5-1 136.8 1439
S-3 48.5 47.3
5-5 83 66
S-7 82.3 83.3
5-9 60.3 50.2
5-10 39.6 35.7
S-13 194.5 281.5
S-14 140 126.5
S-16 208.4 262.6

Report No. 7615-8 Page 8



TABLE 2

" GWAP AMALYSIS OF SLUG TEST DATA

WELL ND. WELL DIA, SLUG VOL. DATE TEST T X S
(INCHES} (GALL) (GPD/FT) (FT/D}
$-1 3 0.458 3729/90 Slug-in 3790 40.9 0.00001
Slug-out 3720 40.1 0.100
5-3 3 0.458 3/728/90 Slug-in 408 7.27 0.100
Slug-out &7 7.43 0.100
5-5 4 0.82 3/28/90 Slug-in 1210 15.4 0.001
Slug-out 592 7.54 0.100
5-7 3 0.458 3/28/90 Slug-in 4900 50.4 0.001
Slug-out 4470 50.0 0.001
-9 3 0.458 32/28/90 Slug-in 1450 18.4 0.001
Slug-out 1260 16.0 0.100
$-10 3 0.458 3/29/90 Slug-in 14070 13.6 0.0001
Slug-out 742 Q.45 -~ 0.100Q
£-13 3 0.458 3/29/90 Slug-in 4270 36.9 0.010
Slug-out 11000 4.6 0.001
S-14 3 0.458 3729790 Slug-in 2630 20.7 0.010
Slug-out 7590 50.8 0.001
$-16 3 0.458 3728790 Slug-in 9340 99.9 0.000001
Slug-out 7420 79.4 0.010
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TABLE 3
------- B T T “--(-;;;4:;;;;::=;;;LYSIS DATA o T
WL SwE RALSIS  Ten DEGENE TOLENE ETWLSEVZEIE MILENES WL STATIC WTER  PRODUGT  OEPTHTO
HO DATE DATE {PPM) (PPM) (PPH) (PPM) {PPM) ELEV (FT) ELEV (FT)  THICKMESS (FT} WATER (FT)
==;f:- 18-Apr-90  19-Apr-90 <0.;50 <0,0005 <0.000;-----<0.0005 <0.001 21.55 -------;;j64 ---- 7.91
5-3 18-Apr-90  23-Apr-90 58. 3.8 i.4 2.4 12. 21.14 13.40 sheen 7.74
s-5 18-Apr-90  21-Apr-%0 5.2 1.1 0.04 0.30 0.46 21.41 13.09 ---- 8.32
$-6 18-Apr-90  19-Apr-90 <0.050  <0.0005 0.0006 <0.0005 0.001 22.02 13.59 mene 8.43
s-7 18-Apr-0  19-Apr-90 <0.050 <0.0005  <0.0005 <0.0005 <0.001 21.47 13.41 ---- 8.06
5-8 18-Apr-%0  19-Apr-%0 <0.050 <0.0005 <0.0005 <0.0005 <0.001 20.72 13.13 - 7.59
5-9 1B-Apr-90  19-Apr-90 0.68 0.15 0.0017 0.050 0.037 20.96 13.31 “a-- 7.65
$-10 18-Apr-90  19-Apr-90 <0.050  <0.0005 0.000% <0.0005 0.002 20.86 13.15 ---- 7.7
s-11 18-Apr-90  19-Apr-90 <0.050 <0.0005  <0.0005 <0.0005 <0.001 21.26 12.84 mee- 8.42
$-12 18-Apr-50  20-Apr-%0 <0.050 <0.0005  <0.0005 <0.0005 <0.001 21.05 13.00 ---- 8.05

CURRENT REGIONAL WATER QUALITY CONTROL BOARD MAXIMUM CONTAMINANT LEVELS
Ethylbenzene 0.68 ppm

Benzene 0.001 ppm

1]

TPH
PPM

1]

Kote:

Report

Xylenes 1

.790 ppm

Total Petroleum Hydrocarbons as Gasoline
Parts Per Mitlion

S$D = puplicate Sample

SF = Field Blank

1. ALl data shown as <x are reported as ND (none detected).

2. Static Water Elevations referenced to mean sea level (MSL). Elevations are corrected for free product

3. DHS Action Levels ard MCLS are subject to change pending State review.

No. 7615-5

SR = Recovery Well

CURRENT DHS ACTION LEVELS
Toluene 0.100 ppm

TB = Trip Blank

using a correction factor of 0.8.
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TABLE 3
GROUND-WATER ANALYSIS DAYA

WELL SAMPLE ANALYS]S TPH BENZENE  TOLUENE ETHYLBENZENE XYLENES WELL STATIC WATER PRODUCT DEPTH TO
NO DATE DATE {PPH) (FPM) (PPM) (PPM) (PPM) ELEV (FT) ELEV (FT)  THICKMESS (¥T) WATER (FT)
$-13 18-Apr-90  20-Apr-90 0,085 0.0087  <0.0005 <0.0005 <0.001 20.57 12.84 m--- 7.73
5-14 18-Apr-90  20-Apr-90 1.2 0.20 4.1 0.030 0.096 20.44 13.07 m--- 7.37
§-15 18-Apr-90  20-Apr-%0 <0.050 <0.0005  <0.0005 <0, 0005 <0.001 22.22 13.77 ---- 8.45
5-16 18-Apr-90  20-Apr-%0 <0.050 0.0010  <0.0005 <0.0005 <0.001 21.82 13.63 ---- 8.19
§-17 18-Apr-90  20-Apr-90 <0,050 <0.0005 <0.0005 <0, 0003 <0, 001 20.95 13.00 ---- 7.95
SR-1 19-Apr-90  20-Apr-90 1.0 0.13 0.047 D.047 D.22 21.45 e - 8.17
sp-3 18-Apr-90  24-Apr-99 75. 3.7 1.4 2.5 13. S ---- anas “ma-
SF-7 18-Apr-90  20-Apr-90Q <0.050 <U.0005 <0,0003 <0.0005 <0.001 ---- === ---- ----
TB 18-Apr-90  19-Apr-$0 <0.050 «0.000%  <0.0005 <0.0005 <0.001 m--- ---- ---- me--
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EMCON and Woodward-Clyde

Recovery well location

Benzene concentration in ppm
sampled on April 18, 1990

Benzene isoconcentration
contour

Not Detected
(see laboratory reponts for
detection limits)

= o
LEWELLm-’LEE‘ Base Map: Woodward-Clyde Assoc.
00087 #513 ~ ND®&S512 ) __MND&S11
= N
- ? =~ 0
0.20 514 T Ooy G0y
- /N
3 l_’ 0 50 100
| | !
Scale in Feet
. Benzene Isoconcentration Map PLATE
GeoStrategies Inc. Former Shell Service Station
15275 Washington Avenug
San Leandro, California
SORL M H TEVIEWED BY HG/ACEG e TENSED DNE TEMVISED DATE

7615

(ef cety 1267

5/90




GeoStrategies Inc.

APPENDIX A
EXPLORATORY BORING LOGS
WELL CONSTRUCTION DETAILS



MAJOR DIVISIONS TYPICAL NAMES
)
GW e ] WELL GRADED GRAYELS WITH OR
CLEAN GRAVELS - WITHOUT SAND, LITTLE OR NO FINES
E WITH LITTLE -
@ GRAVELS OR NO FINES :*: 7.1 POORLY GRADED GRAVELS WITH OR
§ GP [+ p f:"." WITHOUT SAND, LITTLE OR NO FINES
o MORE THAN HALF AN
B% | COARSE FRAGTION r
5 IS LARGER THAN aM 4| SILTY GRAVELS,
@ E NO. 4 SIEVE SI1ZE ¢ | # || SILTY GRAVELS WITH SAND
a GRAVELS WITH
W« OVER 15% FINES 4
zu e |4 /4] CLAYEY GRAVELS,
<@ / CLAYEY GRAVELS WITH SAND
o8 £ r
% @ SW 27 +." ] WELL GRADED SANDS WITH OR
& ; CLEAN SANDS ‘... | WITHOUT GRAVEL, LITTLE OR NG FINES
Sz WITH LITTLE O
SANDS OR NO FINES sp | POORLY GRADED SANDS WITH OR
-} WITHOUT GRAVEL, LITTLE OR NO FINES
iy MORE THAN HALF .
I | COARSE FRACTION TFI¥
= IS SMALLER THAN sM R sy SANDS WITH OR
NO. 4 SIEVE SIZE a1t WITHOUT GRAVEL
SANDS WITH {401
OVER 15% FINES g
sC ¢"] CLAYEY SANDS WITH OR
g WITHOUT GRAVEL
A
w INGRGANIC SILTS AND VERY FINE SANDS, HOCK
] ML FLOUR, SILTS WITH SANDS AlD GRAVELS
vy
§_ SILTS AND CLAYS cL / INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY
% g LIGUID LIMIT 50% OR LESS // CLAYS WITH SANDS AND GRAVELS, LEAN CLAYS
o EL
“’g oL |1ty ORGANIC SILTS OR CLAYS
Br fililil] oF Low pLasTICITY
Zw bt
ZZ
= - MH INORGANIC SILTS, MICACEOUS OR DIATOMACIOUS,
{'3 m FINE SANDY OR SILTY SOILS, ELASTIC SILTS
Zg
Tz SILTS AND CLAYS INORGANIC CLAYS OF HIGH PLASTICITY,
g CH ‘FAT GLAYS
E LIQUID LIMIT GREATER THAN 50% p
u e
S 7505 ORGANIC SILTS OR GLAYS
= CH 44/ %] OF MEDIUM TO HIGH PLASTICITY
e L]
PEAT AND OTHER
HIGHLY ORGANIC SOILS PT Booeos HIGHLY GRGANIC SOILS
Perm - Permeability 2 - No Sail Sample Recoverd
Consel - Consolidation N - "Undisturbed" Sample
LL - Liquid Limit {36) B4 - Bulk or Classification Sample
Pl - Piastic Index (%) ¥ - First Encountered Ground Water Level
Gs - Specific Gravity Y - Piezometric Ground Water Leve!
Ma - Particle Size Analysis )
25YR&/”2 - Soil Color according to Penetration - Sampie drive hammer weight - 140 pounds
Munsell Soil Color Chanls (1975 Edition) faling 30 inches. Blows required 1o drive
5 GY 5/2 - GSA Rock Color Chart sampier 1 foot are indicated on the logs
GeoStrategies Inc. Unified Soil Classification - ASTM D 2488-85

and Key to Test Data
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LOG G, EXPLORATOR: BORING

PROJECT NUMBER 738-08,01
PROJECT NAME

Gettler-Ryan, Shell @ Washington & Lewelling , |

BORING NO. 5-1

PACE 1 OF ?2
San Leandro

BY JB DATE 6/18/85 SURFACE ELEV,
POCKET | PENETRA o .l utno-
TORVANE[PENETRO- TION | 2221 2 12| crapmic DESCRIPTION
METER | iowss | @58 £ |3 cotumn
ase | ase o | O 2 e
[ 0] ASPHALT
| ] o6y CLAYEY GRAVEL; Fill; dark olive gray
! ] ; (5Y, 3/2); fine to coarse gravel;
| ] 30-35% fines; damp; no product odar.
I ] CLAY; dark gray (5Y, 4/1); trace fine sand;
L ] slightly silty; moist; no product
: ] odor.
- 5——.
AY _
i ] @8.5': black (2.5Y, 3/0); no
i product odor.
1.25| 28 | @10': grayish brown (2.5Y, 5/2);
stiff; wet; slight product odor.
3.0 | 25 [
[ 820': light olive brown (2.5Y, 5/4);
| very silty; firm; wet; no product
s odor.
15 12
REMARKS  Drilled using 8-inch continuous flight holiow-stem auger.

Converted to a 3-inch monitaring well,detailed on Plate C. @
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PROJECT NUMBER 738-08.01

LOG Or EXPLORATORY BORING

BORING NO. §-1

PROJECT NAME Gettler-Ryan, Shell @ Washington & Lewelling -

PAGE 2 OF 2

L

%

N

B 25

Ly

RN RENRR NN

HOLE TERMINATED AT 211 FEET.

BY J8 DATE 6/18/85 San Leandro SURFACE ELEV.
-
POCKET [ PENETR A 0w ‘; v LITHO-
[TORVANE | PENETRO-|  TION 555 S {E| cRarmic DESCRIPTION
METER | (Blowss 2;: = || COlumw
(TSF} (TSF) fu (O 2 |°
20 7

REMARKS

€
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L W

I ) ]
WELL DETAIlL>
& morcr e BISETETE 1o or camo ey
COUNTY __Alameda CROUND SURFACE ELEV,__
E-m:sgn WELL PERMIT NO., DATUM
C-5 vault box (5td.)
S @T ,,{WJ‘IJ RN 2N
< = EXPLORATORY BORING
== a. Total depth 211 ft.
b. Diameter 8 __in.
Drilling method Hollow-Stem Auger
— d
€ n WELL CONSTRUCTION
c. Casing length 19 fr.
Material _ Schedule 40 PyC
d. Diameter _3 in
al ¢ e. Depth to top perforations 4 .
Perforated length 15 _ft,
Perforated interval from_4_to 19 ¢t

Perforation type Machined Stot

Perforation size 0.020 inch

g. Surface seal 1
Seal material __Cement

h. Backfill » L
Backfill material _tE€Ment

i. Seal __;}i__ft..

Seal material __Bentonite

j. Gravel pack (3% to 19'} 150 gt
Pack marterial _6 ¥ 12 Monterey Sand

k. Bottom seal 21 g

Bentonite 20-21%

Seal material
Compacted Clay 15-20

pLaTE C
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LOG O. EXPLORATOR'BORING

PROJECT NUMBER 738-08.01 BORING NO. 5-2
PROJECT NAME Gettler-Ryan, Shell @ Washington & Lewelling, . PAGE 1 OF 1
BY  JB DATE  6/18/85 San Leandro SURFACE ELEV.
POCKET [ PENETRA{ o | = 0] LanO-
TORVANE| PENETRO| TION | 521 Z || crarmic DESCRIPTION
METER (Blows/ 2 ;.‘.“}i E < COLUMN
{15F} {TSF) Ful (&) o v
0
[ _m ASPHALT
[ 6C  [RG51 GRAVEL; Fill; 30% fines
i FILLIS=®S

CLAY; dark gray (5Y, 3/1); trace fine sand;
slightly silty; moist; slight product
odor.

| SILTY SAND; very dark gray (5Y, 3/1); 50%
fine sand; 50% silt; loose; wet; strong
product odor.

CLAY; black {2.5Y, 2/0}; slightly silty ;
very stiff; very moist; slight
product odor,

2.0 32 L

@13.5': grayish brown {2.5Y, 5/2);
stiff; wet; no product odor.

3.0 28 L
I 18.5': light brownish gray (2.5Y, 6/2);
R 40 silt; trace fine sand; stiff; wet; no
L product odor.

175 15 un| £ TeeuIyaTEN AT 20 FFET,

REMARKS  Drilled using 8-inch continuous flight hollow-stem auger.

Converted to 3-inch monitoring well, detailed on Plate E, @

EMCON

LR E-T-AF R R ¥}

pLATE D
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Y WELL DETAILD

PROJECT NUMBER_735-08.01

tt -R a
@ PROJECT NAME HoskiShion

COUNTY
?H!Sc?,ﬂ WELL PERMIT NO,

Alameda

DATUM

BORING / WELL NO.. 52
mq TOP OF CASING ELEV.
' GROUND SURFACE ELEV,

TS PIR B NS
I il e
\
.
e
h
d| C I
7 _ i
’_'""_-'.- _ 4
4 .;- . S
v g
AT
. -
I s j
} - 1
R g
DEERE ol
Rt et s 8
S | K
| b .|
T T

G-5 vault box (5td.}

EXPLORATORY BORING

a. Total depth 20 fr.
b. Diameter 8  in.

Drilling method_Hollow-Stem Auger

WELL CONSTRUCTION

c. Casing length 188 «.
Material Scheduie 40 PVC

d. Diameter 3 in.

e. Depth to top perforations ft.

f. Perforated length 14k fr,

Perforated interval from_4__tol8% . fr.

Machined Slot

Perforation type

Perforation size __0.020 inch

g. Surface seal 1 _ft.

Seal mate'rial Cement

h. Backfil 5

Backfill material __Cement

{t.

i. Seal 3

Seal material __Bentonite

ft.

j. Cravel pack (3} to 183') 15

ft.

Pack material __6 x 12 Mconterev Sand

k. Bottom seal ¢ 13

Sea! material___Compacted clay

_*E: ft

PLATE £
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LOG Or EXPLORATORY BORING

PROJECT NUMBER 738-08.01
PRQOJECT NAME Gettler-Ryan, Shell @ Washington & Lewelling,

BORING NQO. 5-3

PACE 1 OF 1
San Leandro

Converted to 3-inch monitoring well, detailed on Plate g -

BY JB DATE 6/18/85 SURFACE ELEV.
POCKET [ PENETRA o 5 @ UTHO-
TORVANE|PENETROY TION | 2221 £ 1E | crarnic DESCRIPTION
METER (Blows/ 8;; 5 é COLUMN
(TS¢) {TsF) Qe = |
0
ASPHALT
_JGF oo o] GRAVEL; Fil}
b o o o
CLAY; dark gray {5Y, 3/1); slightly silty;
5 trace fine sand; moist; slight product
odor.
13 SILTY SAND TO SANDY SILT; very dark gray
12 v {5Y, 3/1); 50% fine sand; 50% silt; loose:
wet:strong product oder; saturated with
product
CLAY; dark gray (5Y, 4/1); silty; firm; very
:;;;; moist; slight product odor.
3 E;EEE ® 10': no product odor.
1.25| 11 /
i :ﬁjj; @ 15': stiff; wet; no product odor.
3.0 | 24 /
I /) HOLE TERMINATED AT 163 FEET.
20
REMARKS . Drilled using 8-inch continuous flight hollow-stem auger.

£

4smOCIaTH

pLATE |
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EMOA

AKSOCIATRS

COUNTY
WELL PERMIT NO,

* WELL DETAIL®

PROJECT NUMBEE
PROJECT NAME Washington & Lewelling

7138-08.01

BORING / WELL NO._5=3
TOP OF CASING ELEV.

Alameda

GROUND SURFACE ELEV.

DATUM

s1]

mx»ﬂ

C-5 vault box (5td.)

-

TR SN AN NN SRR RN NN

P

SN

EXPLORATORY BORINC

a. Total depth 163 ¢
b, Diameter 8 in.

Drilling method Hollaw-Stem Auger

WELL CONSTRUCTION

c. Casing length 163 ¢,
Material Schedule 4C PVC

d. Diameter 3 _in

e. Depth to top perforations 4 i

f. Perforated length RSN

Perforated interval from_4 to 163
Machined Siot

Perforation type

Perforation size 0.020 jnch
g. Surface seal 1 fr.
Seal material Cement
h. Backfill 1 (.
Backfill material Lement
i. Seal 1
Bentonite

Seal material

j. Cravel pack (3 to 16}3') 13y g
6x12 Monterey Sand

Pack material

k. Bottom seal fr.

Seal material

PLATE §




PROJECT NUMBER

PROJECT NAME Gettler-Ryan,

738-08.01

Shell @ Washington & Lewelling,

San Legndro

LOG G EXPLORATOR ) 'BORING

BORING NO.

PAGE !

5-4
oFl

BY JDB DATE 6/18/85 SURFACE ELEV.
POCKET | PENETRA| o _ ;“: " LTHO-
TORVANE | PENETROY TION |33 | % |2 ]| crarnc OESCRIPTION
METER | giowss [ 252 = 2| cotumn
ase) | ose U |0 3 |-
O -1
R CONCRETE.
| GRAVEL FILL.
| CLAY; dark gray (2.5Y, 3/2); slightly silty;
| moist; slight product odor,
: SILTY SAND to SANDY SILT; very dark gray (5Y,
m - | 3/1): loose; wet; strong product odor; ]
v saturated with product.
_— - CLAY; dark gray (5Y, 4/1); very silty; firm;
| wet; moderate product odor.
2.0 g |
:. @ 15': less silt; stiff; no product odor.
2.75| 24 |
L HOLE TERMINATED AT 18 FEET,

REMARKS Drilled using S-inch continuous flight hollow-stem auger.

converted to 3-inch monitoring well as detailed on Plate ! . @

EMCoN

Ape0C

Pl ATF H
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'WELL DETAIL>'

S

PROJECT NUMBER 238'0‘2:01 et BORING / WELL NO.__>""
@ PROJECT NAME _Washington & 'lewelling TOP OF CASING ELEV.
COUNTY Aiameda GROUND SURFACE ELEV.
‘E.fﬂsgﬂ WELL PERMIT NO. DATUM
G-5 vault box (Std.)
TIpZ [ .;:' _; =
<:|‘:'.. ) : 8 EXPLORATORY BORING
. . a. Total depth 18 ¢
b. Diameter 8 _in.
Drilling method Hollow-Stem Auger
— d b
h WELL CONSTRUCTION
c. Casing length 18 ¢
Material Schedule 40 PVL
d. Diameter 3 in.
al ¢ | e. Depth to top perforations 1: ft.
o 11‘ f. Perforated I-ength . ” ft.
Perforated Interval from to ft.
E:":" ; Perforation type_Machined Slot
:E. : Perforation size 0.920 inch
:__"»' g. Surface seal 1 #.
: Seal material ___Cement
T | h. Backfill 1.
:F j Backfill material Lement
5 I. Seal !,
; Seal material Bentonite
; j. GCravel pack (3 to 18') 15 .
E . pack material 6x12 Monterey Sand
, T k. Bottom seal - ft.
Ui ] o . _
A, Tk Seal material
b .

PLATE

I




& — —®
LOG OF EXPLORATORY BORING

Drilled with 8- and 12-inch continuous—f
equipment. Converted to a 4-inch monito

—

PROJECT NUMBER  738-08.03 BORING NO.  s-5
PROJECT NAME Gettler-Ryan, Shell, Washington & Lewelling PAGE 1 OF 2
BY JDB SURFACE ELEY. 21.71"
POCKET |PENETRA~ t @ LITHO -
TORYANE |PEHETRO - TIOH gﬂ! 5 3 i GRAPHIC QESCRIPTION
METER {Blows/ g E E E g COLUMH
(TsF) {YSF) B IR I
: P SPHALT
: —jep a::° GRAVEL-FILL; coarse baserock.
B —cL CLAY; dark gray (5Y, 4/1); 98-100% low-
B ] to moderate-plasticity fines; <p2%
i ] fine sand; stiff; damp; no gasoline
B ] ///// odor,
~ ::: 5222; @4': s1ight gasoline odor.
.25 |9 [ SC[/Z7/) CLAYEY SAND; dark gray (5Y, 4/1); 20-40%
N 72 Tow-plasticity fines; 60-80% fine
S 4 | ML sand; Joose; moist; slight to mod-
] A% CH- derate gasoline odor,
B CL SANDY SILT; dark gray (5Y, 4/1); 70-30%
B non-plastic fines; 10-30% fine sand:
B ///// stiff; moderate gasoline odor.
3 /////‘CLAY; black (5Y, 2.5/1); 100% moderate-
1.5 17 i 10 ///// to high-plasticity fines; occasion-
N /////‘ ally calcareous; stiff to very stiff;
B ///// wet in voids; slight gasoline odor to
3 1 22222 10 feet.
i ] cH %
B T jﬁfjﬂ €14': gray {5Y, 5/1); 100% high-plas-
B ///// ticity fines; very stiff; very moist;
2.25 |22 7 15 ,///// no gasoline odor.
i ,////‘ @13': abundant caliche disseminated;
B R éégéé no gasoline odor.
2.0 {29 zoﬂ : /V/j
REMARKS '

light, hollow-stem auger drilling
ring well as detailed on Plate B.




(] | ®

LOG OF EXPLORATORY BORING

PROJECT NUMBER  738-08.03 BORING NO. S-8 i
PROJECT NAME Gettler-Ryan, Shell, Washington & Lewelling ’ . PAGE 2 OF 2 j
|
BY JDB SURFACE ELEY, 21.71' !
POCKET |[PENETRA- c “ LITHO- i
TORVANE |PEHETRO - TIOH ? E' 9 z ﬁ GRAPHIC DESCRIPTIQHN
METER (Biows/ g = E E ; COLUMYH
(TSF) (TsF) FL.) R ,‘Ifa
20— ,/ﬁ/
: ] BOTTOM OF BORING AT 20.5 FEET
. 25|
N 30—
L 35—
_ _]
40

REMARKS




WELL DETAILS

E PROJECT NUMBER 738-08.03 BORING / WELL NO._S-5 _ _

PROJECT NAME _Shell, Washington & LewellingrOP OF CASING ELEV._21.24°
San Leandro ,
COUNTY _Alameda CROUND SURFACE ELEV._21.71

emcon WELL PERMIT NO. DATUM _Project

G-5 vault box (5td.)

s s S an A W 4 sz _

U ;'*.“;'.%'J’f g EXPLORATORY BORING
= = a. Total depth _20% f
b. Diameter 12 in.

Drilling method__Hollow-sfem auger
e d f—

e i WELL CONSTRUCTION
¢. Casing length 184 ft.

Material _schedule 40 PYC
d. Diameter 4 __in.
e, Depth to top perforations  _3%_ ft.

f. Perforated length 15 s
Perforated interval from_18% to _3% ft.
Perforation type machined siot
Perforation size _0.020 inch

g. Surface seal (1 - 0') I
Seal material __concrete

h, Backfill (13 - 1) 4 it
Backfill material _concrete

i. Seal (2% - 14") 1 fr

Sea!l material _bentonite

j. Gravel pack (184 - 23') A6 fe
Pack material _6x12_Monterey Sand

k. Bottom seal (204 - 18%¢') _ 2 ¢,

Seal material__campacted clay

PLATE C




Woodward-Clyde Con...

_«hts a

A

PROJECT Nim._ GETTLER-RYAN

no. 882001%A

MONITORING WELL LOCATION 15275 Washingion Ave.. San Leansro, CA {512} ELEVATION AND DATUM
; T " DATE STARTED
ORILLING AGENCY Bay Land Drilling DRILLER om/Mecl DATE FINISHED 1174
DRILLING ECUWPMENT CME - 55 COMPLETION 24 5 SAMPLER Modilea
DEPTH Callaroa
DRILLING METHOD £ Hollow siem auger DRILL BIT  CME Carbige ;‘fMOpi ES? DIST. 5 EUNDIST. g
SIZE AND TYPE OF CASING  Sch403° PVC FROM 248 TO 05 FT, fEA\v'TEEF (FIRST [COMPL. g
TYPE OF PERFORATION  0.02° FROM 235 To a5 Fr7, |LOGGED BY: CHECKED BY:
SIZE AND TYPE OF PACK 2/12 Menlerey Sand FROM 240 TO 30 FT, G. Heyman M. Bonkowski
TYPE OF KO. 1 1/2° Benlonite Peliews FROM 3 TO 25  FT.
SEAL HO, 2 Cemenl groul FROM 2.5 TO swilsce FT,
. " 0 GO
i 2|k MATERIAL DESCRIPTION O |22
- * v D
sz £ 2 |z gz
W O
Asphalue_Concreie
| @ CLAYEY SAND to SANDY CLAY grading down 1o SILTY CLAY .
1 W23 TOCLAYEY sSIT . o OVM jumped 10 190 ppm
5 4" HlEo greenish gray at 1op with gray mottling in middle and botiom of then settled at 120 ppm —
| g sample, very fine sand, low plasticity, moist, generally homo- Weak Hydrocarbon odor _|
geneous
- A ay
— r SILTY CLAY L
2 dark brownish gray, some very fine sand, low plasticity, firm,
10 7 moist 1o wet, few beds of clay, sand 10 1/4" thick OVM = 20 ppm
- Weak Hydrocarhon odor
- CLAY to SILTY CLAY . . .
15— 3 E nred‘:'urn gray;sr? brown, some sili grading 10 sily clay, medium OVM = 0 ppm
- plasticity, wal homogeneous ) . No Hydrocarbon odor
Driller indiccates driliing through a series of 2 - 4 gravel layers
— trom 16 - 19
. CLAY 1o SANDY CLAY
— = medium grayish brown, little 10 some very fine sang ozcasionally
oo 4 : orading 10 sandy clay, low to medgium plasticity, firm, saturated  No Hydrocarbon odor
medium yellow brown, very fine sand, saiuraled No Hydrocarbon odor
i SILTY CLAY 10 CLAYEY SILT
5 i medium yellow brown, up 1o some very fine sand, low 1o medium CVM = 0 ppm
) 7 plasticiy, sajyrated No Hyc‘rocarbcn odor
25— —
-~ Toial Depth = 24.5 fest —
_ * = Laboratory Sampie
30 —
— —_
el

LOG OF MONITORING

WELL NC. S12 SHEET 1 oF 1



Woodward-Clyde Ceon ' \nts "1 PROJECT Ni “SETTLER-RYAN NG, BE2D011A
MONITORING WELL LOCATION 15275 Washinglor Ave., San Leandra, CA  (5-6) Tnsvnaow AND DATUM
TomM DrTE STARTED "
DRILLING AGENCY Bay Land Drling CHILLER omMack DATE FINISHED e
Mot
DRILLING EQUIPMENT  CHE- 5§ gg:‘;;”'o" 245 SAMPLER C:Finf:a
- 0. OF [DIST. i
DRILLING METHOD 87 Hollow stem auger DRILL BIT  CHWE Carnde :*MDPLESf:D $T. ;””D'ST' 5
(FIRST iCOMPL. ¢
SIZE AND TYPE OF CASING  Sch4D 3 PVC FROM 240 7O 05 FT. rE“J:f {FIRS . .:24 HRS.
TYPE OF PERFORATION  0.02° FROM 240 TO 40 Fy, [LOGGED BY: CHECKED BY;
SIZE AWND TYPE OF PACK 2/112 Monterey Sand FROM 245 TO a0 FT. A. Siegel M. Bonkowsk
HO. 1 1/2° Bentoniie Peliels 5 .
TYPE OF FROM, 3 To 25 FY
SEAL Ne. 2 Cement prout FROM 25 Yo 05 FT,

- &
= 213 MATERIAL DESCRIPTION G i=2.
os & o v £w o
5 i E @ 5 | E €=

w (%)

Aspnalic_Toncrete
7 FILL )
— black, psebbly clay, maisi
— ww| SILTY CLAY .
s JVHE 2 gray black low plasticity, moist 1o dry, modarlalely cohesive, OVM = 482 ppm
2 some vegelalive debris with iron - oxide staining Hydrocarben odor
1. SANDY 1o SILTY CLAY
10 2 1 motiled brown ang black, fine to medium sand with 5% pebbles  pyM = 1.3 ppm
__ > up to 144", moist to dry, low cohesiveness - grades in B and
A sample tubes 1o clay, black, dry, very dense and cohesive,
] 5% sin
] CLAay '
15 = 3 £ matiled black and brown, very stiff, dry, cohesive OVM = 26.5 ppm
- B and C tubes - same as sample 3
) 3
4 X SANDY 1o SILTY CLAY _
20 1% light brown with some black motling, moderate cohesion, OV = 0.8 ppm
- some vegelative debris with iron oxide staining
CLAY
- 5 E black 1o motiled brown and black, minor sift (<5%), very stiff,
- 7 dry, cohesive
E ILTY 1o SANDY CLAY OVM = 2.6 ppm
257 light brown, fine sand, mois! 1o dry, moderate cohesion, based 7
- on driling resisiance, prodably 2 number of allernating clay and —~
— sandy clay layers from 15' 10 bottom of hole —
- Totai Depth = 24.5 feet . -
30 * = Laborziory Sampie -

LOG OF MONITORING WELL NO, S-6 SHEET

1

[S1
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Woodward-Clyde Cor Nts S PROJECT N. SETTLER-RYAN NO. BE200114
MONITORING WELL LOCATION 15275 Washingion Ave,. San Leenaro, CA  [S-7) ELEVATION AND DATUM
DRILLING AGENCY Bay Lang Driling DRILLER Tomadack DATE STARTED 117388
DATE FINISHED
DRILLING EQUIPMENT CME - 55 COMPLETION 205 . |sAmpLgR Mooies
DEPIH Calfotrua
DRILLING METHOD & Holiow stem auger DRILL BT CME Caride ;"‘:ggiﬁ?ms“ 5 gU”D'ST- 5
SIZE AND TYPE OF CASING  Sch403° PVC FROM 260 TO 05 FT. :";J;f (FIRST g [COMPL. i24 HRS.
TYPE OF PERFORATION  D.0Z° FROM 240 To 40 Fy, |LOGGED BY: CHECKED BY:
SIZE AND TYPE OF PACK 212 Monterey Sand FROM 245 TJo 30 FT. R. Siepel M. Bonxowski
NO. 1 Benlonite
TYPE OF FROM 3 TO 25 FT.
SEAL NO, 2 Cemem grout FROM 25 TO DS FT,
- -
o 2 s MATERIAL GESCRIPTION v [z B¢
& o *v
x © E = L] ¥ w O
o - o = [
o S
Asphallic Concrele 4
® FILL - CLAY
m By = sihy sandy clay with laige pebbles 10 2" diameter, pizstic,
[ - - .
5 — £e moist 1o wel, cohesive, Note: pipe encountered al ~5', OVM = 9.0 ppm
- [)37] - - _ moved auaer over slightly _ _ _ _,,
-~ —— CLAY
10 — 2 b black motited with green, low plastiviey, stiff, dry, moderaie OVM = 32 ppm
] cohesion
o SILTY CLAY
15— 3 ;2 motlled black anf;i brown, gravelly clay presant in top, stiff, dry, OVM = 2.2 ppm
moderale cohesion
. ) - ‘
5
50— 2 same as Silly Clay above OVM = 1.8 ppm
- - '
ME) 3 same as Silty Clay above bul some fine sands present
2 QVM = 0.6 ppom
25~ .
- Total Depth = 24.5 {eet —
_ * = Laboratory Sample
2

LOG OF MONITORING WELL NG, S.7 SHKEET kl

OF 1



Woodward-Clyde Con . \.ns& PROJECT Na . JETTLER-AYAN no. 88200114

MONITORING WELL LOCATION 15275 Washingion Ave., Sar Leandro, CA (S-8) ELEVATION AND DATUM
DRILLING AGENCY Bay Land Dilling DRILLER TomMack DATE STARTED 117388
DATE FINISHED
DRILLING EQUIPMENT CME - 55 COMPLETION 245 - IsampLer Moofed
REPTH Catlornia
DRILLING METHOD 8 Holiow stem suger DRILL BIT  CME Carude HO. OF IDIST, SUNDIST. 5
SAMPLES :
TFIAST iCOMP :
SIZE AND TYPE OF GASING  Sch 403" PVC FROM 260 T0 o5 Fr [WATER AT g {COMPL. 124 RS,
TYPE OF PERFORATION  0.02° FROM 240 TQ 40 FT, |-OGGED BY: CHECKED BY:
SIZE AND TYPE OF PACK 212 Monlerey Sand FROM 245 ToO 30 FT. R. Siegel M. Bonnowsh
ND, /2" Bentenile Pellels
TYPE OF 1 FROM 3 T0 25 FT.
SEAL No. 2 Cement grout FROM 25 TO 05 FT.
- b
- - i L] =
== =iz MATERIAL DESCRIPTION O =Bk
Gk =3 S o -
- = E - ] x w ©
a = - L] > 5 =
old C

Asphahic Cnocrele

m’),ll)_'

FILL - SILTY CLAY
1 some pebbles 1o 17, low plasticily, moisy, low cohesion OVM = 43 ppm

Very sirong
Hydrocarbon odor

— SILTY 10 SANDY CLAY
10 2 7 mottled plack and brown, tine 1o mednum' sand, a few pabbles OViVi = 1.4 ppm
1o 1/4" diameter, poorly sorted, dry 10 moist

.. as above, poor recovery, resampled from same depth
15 3 £ gravels and pebbles present in clay, pebbles to /8% increased  OVM = 453 ppm
maoisture, decreased cochesion

o B as above then goes fz (A tube), Silly 1o Sandy Clay, light brown,
20 - % fine sand, moisi to dry, moderale cohesion OVM = 4.8 ppm
_]5 A No recovery atter 2 atltempts
ap
25—

— Total Depth = 24,5 feet

* = Laboratory Sample

307 —

hell

LOG OF MONITORING WELL NO, 5-8 GSHEET 1 oF



. . \1
Woodward-Clyde Consu.c.its

PROJECT Nam: SETTLER-RYAN

L no. BE20017A
MONITORING WELL LOCATION 15275 Washingion Ave., San Leandro, CA  (S4) ELEVATION AND DATUM
‘ DATE STARTED
DRILLING AGENCY Bay Land Drillvig DHILLER Torm/ack DATE FIN.SHED ARTLTS
- COMPLETION . - Mogitien
DRILLING EQUIPMENT CME - 55 Yy 18 SAMPLER 00
- . NO. OF iDIST. {UNDIST.
DRILLING METHOD 8" Hollow slem suger DRILL BIT  CME Carbide SAMPLES | 4 -—
SIZE AND TYPE OF CASING  Sch4D3 PVC FROM 180 TO 05 FT. EVE“VTEELH (FIRST ECOMPE} 24 HRS.
TYPE OF PERFORATION 00T FROM 175 1o 40 ¢ |LOGGED BY: CHECKED EY:
SIZE AND TYPE OF PACK 2112 Monlerey Sandg FROM 18 70 30 FT. G. Heyman M Bonspwsh:
TYPE OF HO. % VI Benmmile Peliels FROM 3 TO 25  FT.
SEAL
NO, 2 Cement grouv FAOM 2.5 TOQ surface FT,
TR MATERIAL DESCRIPTION 2 |-%,
g3zl AL
o it H [++] = g -
%] L&)
Asphailic Concrele
. FILL - SAND and GRAVEL 7]
7 TBLTY CLAY o CLAYEY SILT (eamings) ~ " """ T Tttt o st oo mmmm e
- dark gray, little 10 some very fine sand, low to medium plasticity, Mdoderale Hydrocarbon
_ & meist 10 wet ocor —
AN B ; ‘
s JUBEL SILTY CLAY 10 CLAYEY SILY N ' OVM = 540 ppm el
22 dark gray, some very fine sand, low plasticity, soh, moist, Slrong Hydrocarbon odor
- homogeneous —
— - SANDY SILT 1o SANDY CLAY
10 - 2" 3 medium gray grading down 10 medium brows, very fine sand, OVM = 27 ppm
2 low plasticity, wet, lew vesicies less than 1 mm diameter, few Weak Hydrocarbon odor
- ool 1r1aces
] CLAY 10 SILTY CLAY -
3 medium gray brown 1o green brown, occasionally little very fine \
15 — z sand, litlle 10 some sili, medium plasiicity, moist with wet to OVM = 8 ppm — CL-
_ saturated areas adjacent 10 vesicles, few rool fragments, few No Hydrocarbon odor _JCH
vesicles
CL.
- CLAYEY SILT 10 SILTY CLAY OVM = 5 ppm ML
20 4* - -, medium gray brown, medium plasticity firm, wet _ _ _ _ _ __ _ __ No Hydrocarbon ocor ] ¥
i SANDY BILT o SILTY BAND . :
- light yellow brown, very fine sand, linke 10 some clay, wat 1o -
_ sawuraled -
. Total Depth = 20.5 iee! 7
I * = Laboratory Sample h
25 —-’ —
30 - . j
8 j

LOG OF MONITORING WELL NO. S-9 SHKEET 1

OF 1
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Woodward-Clyde Cor. nts & PROJECT W, S3ETTLER-RYAN No._BB20011A

MONITORING WELL LOCATION 15275 Washinglon Ave., San Leanara, CA  [5-10) ELEVATION AWD DATUM
Land Dl DRILLER TomMack DATE STARTED 11 BE
DRILLING AGENCY Bay La rlling DATE FINISHED
DRILLING EQUIPMENT CME - 55 COMPLETION e _lsampLpp Mootec
REPTH Cahlornia
DRILLING METHOD E° Hollow stem auger DRILL BIT  CME Caride :(:-M?)"LES%DIST. p éuumsr o
iFIAST ICOMPL. ;

SIZE AND TYPE OF CASING  Scn4D 3 PVC FROM 180 TO 05 FT. f?Jff (FIRST g, [COMPL. - [2¢ MRS
TYPE OF PERFORATION 0.0 FROM 175 To  4p FT, |LOGGED BY: CHECKED BY:
S1ZE AND TYPE OF PACK 212 Monterey Sand FROM 18 TO 30  FT. G. Heyman M. Bonkowsw
TYPE OF [LIo N 172~ Bemonite Pellets FROM 23 0w 25  FT.

SEAL RO, 2 Cement groul FAOM 2.5 TOo surlace FT,

" " '3 ¢
=T - WMATERIAL DESCRIPTION v l=2¢c
ax a o v Fupe
| Ela RN

w 3

Asnhalis Cnnriele ",_I ]
— T —] — .
_ @[ SILTY 10 SANDY SILY
- E ] ici i -
5 1 “g : dz;ke%?y, very line sand, low plasticity, soft, moist, homo OVM » 0 ppr
_ 2T 8 5 No Hydrocarbon odor
- =
— Interlayered SILTY CLAY and CLAYEY SAND
10— ; dar'k lgrezelrn:slhhgiray, liftle verz fine sand in clay, low plasticity, OVM = 3.7 ppm .
_ moist, wel wilh iew saiurated areas No Hydrocarbon odor
Weak Hydrocarbon odor
in 20 minutes
. CLAY 1o SILTY CLAY - =
[ N N .. .
light to medium brown, low to medium plasticity, moisl, few
153 ght 1o mecium or um p y : OVM = 0 pom -
g off-white brittle veinlels 2 - 3 mm thick
— No Hydrocarbon odor |
oLl
— 7 SILTY CLAY _—} CH
op % 2 medium gray brown, some very fine sand, trace fine gravel, No Hyorocarbon odor /
] \medium plasticity, wet 1o occasionally saturated /—:—
B Towal Depth =  feet
. * = Laboralory Sample ']
25— p —
307 —
il

LOG OF MONITORING WELL NO. S-$8 SHEET 1 OF 1



@ - 3 TN
Woodward-Clyde Cons.i. ats & PROJECT Na!.__ SETTLER-BYAN NO. BE20011A
MONITORING WELL LOCATION 15275 Washinglon Ave.. Sen Leandro, CA  [S-11) ELEVATION AND DATUM
; Tom/Mack DATE STARTED T
DRILLING AGENCY Bay Lang Driling DRILLER [ ac DATE FINISHED 4/88
ME . COMPLETION : - Mogifed
® DRILLING EQUIPMENT EME - 535 DEPTH 2¢.5 SAMPLER - e
DRILLING METHOD & Hofiow stem suger DRILL BIT  CME Camige ggnopiﬂgmsn 5 (UNDIST. 5
SIZE AND TYPE OF CASING  Sendb 3~ PVC FRGM 245 TO 05 FT. FEAJ:F (FIRST g §COMPL7.'B' 24 MRS
TYPE OF PERFORATION  0.02° FROM 240 Yo 40 F7, |-OGGED BY: CHECKED BY:
SIZE AND TYPE OF PACK 2/12 Monlerey Sang FHOM 245 o 15  FT. G. Heyman M. Bonmowsa
® Y T
TYPE OF NO, i 1/2° Bemoniie Peliels FROGM 3.5 TO 30 FT,
SEAL | no. 2 Cement grout FROM 30 10 05 FT,
- : " [} ¢
=T 2 {* MATERIAL DESCRIPTION o (=2 3
== £ |2 =
. [ = Qe ;) 8
Asphalie Cancgele and hase rock
- — —
_ & SILTY 10 SANDY CLAY
) o & greenish gray, sillt and very fine grained sang, contenl varies .
@ 5 38 venically, kow plasticity, firm, moist, numerous vesicles less OVM = 110 ppm —
] 2 than * mm diameter Moderale Hydrocarbon
odor
-~ Strong Hydrocarben .i.]
oot in cultings at §
- —!  SILTY CLAY 1o CLAYEY SILT gs @i §
® 10— 2 Z dark brown, .l:’nle 1c some very fine sand, low piasticity, moist to OVM = 0 ppm
_ wel, few vesicles No Hydrocarbon odor
] SILTY CLAY
o [P e il o some very e sand, mesium piSI. oy pom
N : raled arezs, gravel layers 1 - ick from No Hydrocarbon odor
{driller)
o " SILTY CLAY with Interbedded CLAYEY SAND 10 SANDY CLAY
4" 3 Clay is grayish brown, medium plasticity, wet with saturated
9o 20 £ areas, sand is light yellow brown, very fine graineg, ioose, wel 2\”: =dO‘E prim o
- 1o saturated, up 10 3" thick o Hycrocarbon ooor
N y SANDY CLAY 1o CLAYEY SAND
5 s layers are up to 5" thick, as above No Hydrocarbon odor
£5
o
— Total Depth = 24.5 feet =
| ' = Laboratory Sample
30 7 —
@ - -
25

. LOG OF MONITORING WELL NO, 511 SHEET i OF 1




ield iocauon ol boring: ProjectNo.: 7615 |Dete: 4/26/89 Boring No:
Ciient:  Shell 5-13
Lecation: ] 5275 Washington Ave/Lewelling
Gty:  San Leandrc Sheet |
Logged by: DAF IDriller: Bayland of 2

Casing installation data;

Driling method:  Hollow Stem Auger

Y 3 inch Top of Box Elevation: I Datum:
ﬁ i T - g Water Level | §.4° 7.3
L ﬁ..;' | 52 o g, %;_ =3 gg"g Time 11:50am
5 | %3 | &% E 21 5| =8 | Ske Det 4/26
& 2% I = ahz 8 0 Ema e / 5/ 10
£ Descriplion
|

PAVEMENT SECTION - 2 feet.

—_—

2 1
e CLAY (CL)- dark gray (JOYR 4/1); soft;
3 damp: low plasticity; trace gravel, no
chemical odor.
4
350 | 150 ! S&H !5-13-5° color change to dark olive gray
push 5 {5Y 3/2); no chemical odor.
6 /
7 /
8 /
h. A
9 >
50 2 S&H | §-13-
_ 3 10'f10 TITISILTY SAND (SM)- light olive brown
6 V (25Y 5/4). loose; damp;  20-30% _ silt;
11 / mottled brown; no chemical odor.
12 / CLAY (CL)- dark olive gray (5Y 3/2),
medium stiff; damp; low plasticity;
i 13 trace gravel: rootholes; no  chemical
odor.
14
40 3 S&H |S-13- color change to very dark gray (5Y 3/1)
5 1515 mottled: organics present: no chemical
7 odor.
16 /
. a
7 becoming saturated at 17,5 feet,
18 N
19
0 2 S&H [S5-13- ' SANDY SILT (ML)- light yellowish brown
3 I 2020 i (2.5Y 6/4); medium stiff; saturated;
Remarks:
BORING NO.
GeoStrategies inc. S 13
REVIEWED 8Y RG/CEG DATE ACVISED OATE REVISED DATE

ceg [T 2 5/89




1eld location of bonng: Froject Na.i 7615  Date 4/26/89 Boring No: _i
Client: Shell S-13 :
Location: 15275 Washington Ave/Lewelling
Ciry: San Leandro Sneet 2
toggedby: DIAF [ Oriller; Bayland of 2

Casing installation data;

Driling method:  Hgpllow Stem Auger

Hole diameter: 8 inch Top of Box Elevation: | Catum:
‘i - e Water Level
= £ = Te L £ 2 . 5
of | Ts3 | 2F | Bf |2|E| BF | 88 |-
B |53 | ms | a2 |E|a] %S |34 Date
& Description

15% very fine to fine sand; 10% clay;
trace organics: rootholes: mottled
brown & black: no chemical odor.

22

23 |
%

i -
—— .| {UsCS)
A

24

25 2 S&H |S5-13- / SILTY CLAY (CL-ML)- light olive brown
25725 / (2.5Y 5/4); medium stif f: moist; trace

/ organics; mottled brown & black;
no chemical odor. ‘

(%)

‘Bottom of boring 24.0 {eet,
Sampled 10 25.5 [cet

4/26/89
Remarks
BORING NO.
GeoStrategies Inc. -
JOB 1MBER REVIEWED BY RG/CEG DATE REVISED OATE REVSSED DATE

7615 5/89




N WELLCONSTRUCTIONDETAIL
M —C
EZ ﬁ A Total Depth of Boring 24t
SRS ’%@g ;.a% ‘ B Diameter of Boring 8 in.
T e " Drilling Method HOLLOW STEM AUGER
y/ % 9
/ / C Top of Box Elevation 20.57 f,
/ / Referenced 10 Mean Sea Level
/ / Referenced to Project Datum
/ / [ D CasingLength 235
¢ / / Material SCH 40 PVC
% % E Casing Diameter 3 in
% // F  Depthio Top Perorations 4 1,
Z j”// I G Perforated Length 20t
j " Perforated Intervalfrom _ 4 to 24 ft
© Perforation Type FACTORY SLOTTED
1L Perforation Size 0.020
b '
H Surface Sea! 2.5 ft
v © Seal Material CONCRETE
A — .
1 — 1 Backfil ft.
— " Backiill Material
= J  Seal 0.5 f
= - " Seal Material BENTONITE
G — K Gravel Pack 21w
— "~ Pack Material LONESTAR 2/12 & #3
= L Bottom Seal i,
= " Seal Material
— M CHRISTY BOX
, =
=Y —
1}
L
Yy
. . Well Construction Detail ' WELLND.
GeoStrategies Inc. Former Shell Service Station
15275 Washington Ave. S - 1 3

San Leandro _
EWED BY RG/CEG DATE . REVISED DATE RENTSED DATE

7615 el |22 5/89




Field locaton of boring: Projeci ho.. 7415 1Dmie: 4/26/80 Boring Na:
' Client: Shcll S'14
Losation: 15275 Washington Ave/Lewelling
City: San Leandro Sheel |
Logped by: DAF | Drilier;” Bayvland of 2

Casing instalietion data:

Driling method: Hpllow Stem Auger

Hole diameter; 8 inch Top of Box Eievation: Datumn:
: 3 - Water Level 9
oF §5§ ‘6'-5'1 é‘% £ f;i =% gg{"g‘ Time 10:00am ]
=a - : = - ]
®8 | 2%3 ] 85 | kB |B|5| %5 | 358 [T owe  14/26/89
@ Descriplion
PAVEMENT SECTION - 2 fcet.
2
3 SILTY CLAY (CL-ML)- dark gray (2.5Y
N4Y: soft; damp.
4 becoming firm at 5 feet; with slight
500 150 | S&H [S-14-5" a odor.
push 5
6
7 SILTY SAND (SM)- olive (5Y 4/3); loose,
[l damp; 30% medium sand; 20% very finc to
8 ‘[{{ine sand: tracc clay; no chemical
odor, comment: driil cuttings.
9 w CLAY (CL)- dark gray (2.5Y N4); stiff;
50 2 S&H |[8-14- = damp; low plasticity; no chemical odor.
3 10°]10 .
4 CLAY WITH SAND (CL)- light yeliowish
11 brown {(2.5Y 6/4); medium stiff; damp;
10% very fine to f[ine sand; 5-10% silt;
i2 “| tracc caliche nodules; mottled; no
chemical odor.
13
CLAY (CL)- dark gray (2.5Y N4); stiff,
i 14 damp: low plasticity; pockets of silf;
0 2 S&H [S-14- trace black & brown organics; no
6 15715 chemical odor.
2
16 color change to grayish brown (2.5Y
5/2) at 15 feet.
17
8
i9 < becoming saturated at 19 feet.
50 2 S&H {5-14- =
) 20°120
Femarks: )
i BORING NQ.
) GeoStrategies [nc. .
REVIEWED BY RG/CEG DATE REVISED DATE REVISED DATE

VP e 126 T 5/89




Freld iocation of boning: Project No.. 7615 i Date: 4/26/89 Boring Mo:
Client: Shell S-14
Location: 15275 Washington Ave/Lewelling
Gity: San Leandro Sheet 2
Logged by: DAF | Oriler: Bayland of 9
Casing installation data: -
Lriling method:  Hoellow Stem Auger
Hole dameter: 8 inch Top of box Elevation: Daturn:
. 7 . _ z 5 Water Lavel I
= L 53 "é_g = 2| %% i Tire |
SEHE- AN R R F
i Description
7 p—
21 SANDY SILT (ML)- light vellowish brown
(2.5Y 6/4); medium stilf: saturated;
22 30% very fine to fine sand; 5-10%_ clay;
trace caliche nodules, mottled brown &
}23 black: no chemical odor.
24
2 SPT n
2 25 CLAY (CL)- gravish brown (2.5Y 5/2);
4 7 medium stif 2 damp: low plasticity;
trace caliche nodules; no chemical odor
Bottom of boring 24.0 feet,
sampled to 25.5 {eet
4/26/89
Rerarks:
BORING NOQ.
GeoStrategies Inc. S 1 -
JOS NUMBER REVIEWED BY RG/CEG DATE REVISED DATE REVISED DATE

7615 5/89




WELL CONSTRUCTIONDETAIL

§ : A Total Depth of Boring 24t
) - i H '
m% %ﬂ% ) B Diameter of Boring & in
T = g Dritiing Method HOLLOW STEM AUGER
/// /%4/ 9
/ / C Top of Box Elevation 20.44 i,
/ / Referenced to Mean Sea Level
/ / X Referenced to Project Datum
/ / l D Casing Length 235 g,
L / / Material SCH 40 PVC
% % E Casing Diameter 3 in
% % F  Depth to Top Perforations 4
% % :r G Perforated Length 20 1
‘ .; " Perforated Intervalfrom -4 to 24 f.
Perforation Type _ FACTORY SLOTTED
\L_____ Perforation Size 0.020
A
D H Surface Seal 235 f
v © Seal Material CONCRETE
A A fe— .
—_— | Backfill ft.
— " Backfill Material
= J  Seal 0.5 1t
= K © Seal Material BENTONITE
G e K Gravel Pack 21 #
o— " Pack Material LONESTAR 2/12 & #3
g [ Bottom Seal ,
_— " Seal Material
= M CHRISTY BOX
Ly =
Y
Jy
L
Y v
GeoS ) Well Construction Detail WELL NG.
eoStrategies Inc. : Former Shell Service Station
15275 Washington Ave, 8—14

San Leandro A
JOB NUMBER REVIEWED BY RG/CEG DATE ) REVEED DATE REVISED BATE

_7615 P ceq itz 5/89




| Fieta lacation of Lurng: . Froject fuo.: 7615 i Dote: 4/26/39 Boring Na:
Client; Shcu _ S-15%
Location: 15275 Washington Ave/Lewelling
Gity: San Leandro Sheet ]
Logged by DAF [Oriier” Bayland of 2

Casing instaiation duala:

Drilling method: Hollow Stem Auger
Hole diameter: 8§ inch Top of Box Elevation: Datum:

E D-g — Water Level | 8.3
— = = e o 2l o - H
of | 2.2 | 2% S -lz| 3% Tme i 2:25pm |
=& | 2°F L 2 g1 =8 Cete | 4/26/85 |
o Oescriplion
l
PAVEMENT SECTION - 2.5 {cet.
2
4
|3 CLAY (CL)- very dark grayish brown
| (2.5Y 3/2): medium stif{f; damp; low
| 4 plasticity; tracc gravel
55 | 150 | s&H 15-15-51 W
. push 5 SILTY CLAY (CL-ML) -olive (5Y 4/3);
soft; damp; low plasticity; mottled
i ! 6 brown. S
}
Driller notes change @ 7°1 7 SILTY SAND (SM) -olive brown (2.5Y

i 4/4): loose: moist; poorly graded;
81 ! "] ]:b4_trace clay.
.. ; v
9 : L 4
33 2 S&H 5-15-
‘2 10'110 CLAY (CL) -very dark gray (5Y 3/1);
4 stif {; damp: low plasticity; trace
11 / gravel; mottled brown; rootholes.
12 /
13 /
/ becoming soft: 5% silt; trace caliche
55 ] S&H |§-15- / nodules at 14 feet,
4 15
8 / CLAY (CL) -olive gray (5Y 4/2); stilf;
damp; fow plasticity; mottled; trace
caliche nodules.
17 :
|
18 /| _becoming saturated at 18.5 feet.
AV
i 19 7 SILTY CLAY (CL-ML} -light olive brown
3 ! SPT : , | " (2.5Y  5/4).  medium _ stiff;  saturated;
2 ‘ 120 pd tracc organics; trace calichc nodules.

S-15

308 NUMBER WEWEO BY AS/CEG OAIE REVISED DATE REVISED DATE
5/89

7615 cEGl LG L

GeoStrategies Inc.




Freid location 5§ Lonng! Project No 7615 ibewe. 4/26/89 Bonng No:
Ciient: Shell _ S-15
Lecation: 15275 Washington A-e/Lewelling .
Gt:  San Leandro Sneel 2
Logged by: DAF | Criler: Bayland of 2
® Casing instalialon data:
Driling method: Hollow Stem Auger
Hole diametsr. 8§ inch Top of Box Elevation: Oatum:
T‘i i N | i o VWater Level !
E € . 5% 28 13 =% :h3g Time |
of 55 | gf FE | s, 6] E& £% .
S8 | E%8 | &5 | 82 |E|&| 6 | gal | Dme ‘:
® & l I Descriplion
4 | [ I 7
| 21
22 /
i / -
® 23 /f CLAY (CL) -very dark gray (5Y 3/1).
_ 7 medium stiff; damp; low plasticity.
24
NM I | SPT /// SILTY CLAY (CL-ML) - light olive brown
3 25 // (2.5Y 5/4), medium stilf; damp; some
2 11l sandy lenses.
o 1 -
Bottom of boring 24.0 feet,
Sampled to 25.5 fcet
4/26/89
[
@
¢ |
®
Remarks:
@
BORING N3,
GeoStrategies Ine. : ‘ S 1 5
|3 ] -
JOB MUMBER REVIEWED BY RG/CEG DATE REVISED DATE REVISED DATE

L 7615 5/89




S

WELL CONSTRUCTION DETAIL

A Total Depth of Boring 24 f
B Diameter of Boring 8 in
' Drilling Method HOLLOW STEM AUGER
C Top of Box Elevation 2222 #.
Referenced to Mean Sea Level
X Referenced to Project Datum
l D Casing Length 235 #
- Material SCH 40 PVC
E Casing Diameter 3 in
F  Depth to Top Perforations 4 n
I G Perforated Length _ 20 1
! " Perlorated Interval from 4 10 24 fL.
"~ Perforation Type _ FACTORY SLOTTED
¥ ' Perforation Size 0,020
Iy :
H Surface Seal 2.5
" Seal Material CONCRETE
1 Backfill ft.
" Backfill Material
J  Seal 0.5 .
K " Seal Material BENTONITE
K Gravel Pack 21t
' Pack Material LONESTAR 2/12 & #3
L Bottom Seal 1t
" Seal Material
M CHRISTY BOX
A
L

GeoStrategies Inc.

Well Construction Detail WELL NO.
Former Shell Service Station o

15275 Washington Ave, ‘ S - 1 5
San Leandro

08 MUMBER

REVIEWED BY RG/CEG

QUAD e {262

DATE A REVISED DATE REVISED DATE
5/88

7615




Fiald locatan of boring: Proeci NO 7615 1 Daie: 4/25/89 Boring No:
Cienl.  Shell ~ S-16
Lecatisn: | 5275 Washington Ave/Lewelling
City: San Leandro Sheet |
Logped fy: DAF | Orite. . Bayland of 2
@ Casing instaliulion cata:
Oxithing method:  Hollow Stem Auger
riole diameter: 8§ inch Tep of Box Exvation. Datuim:
E i " o Weter Level , §.5°
- & - T2 L% £}z o= 3] Time V10:30am
ok | £5¢ g% B2 1= Bl 3R | 6ER |— —=
o &7z g =5 R o€ =8 = =3 Dale 1 4/25/89
a =l o o ; o= !
. ® o oE © 1 A Descriplion
i 1
i PAVEMENT SECTION - 2 feet.
2 )
CILLAY WITH GRAVEL (CL) -dark grayish
® 3 brown (10 YR 4/2): medium stiff; damp;
5% subrounded pebbles; slight mottling,
4|
560 150 | S&H |§5-16-5 i CLAY (CL) -dark grayish brown (I0YR
push 5 4/2); medium stiff; moist; 5% silt;
slight mottling; strong chemical odor.
® 6
2
g )
X
9 ' :
0 3 S&H |S-16- CLAY (CL) -very dark grayish brown
4 10°t10 (10YR 3/2); stiff; damp; increasing
6 silt; trace sand, root structures.
11 /
12 /
1 /
14
0 3 S&H [8-16- CLAY (CL) -grayish brown (10YR 5/2);
6 15’15 stif f: damp; trace organics; mottled;
7 root structures.
16 /
17 /
18 | /
i
19 I /
! 0 3 S&H |5-16- i SANDY CLAY (CL) -pale brown (I0YR &/3);
4 20'120 E ] 7 stiff;_damp.
Remarks:
TRE s BOAING NO,
GSEi GeoStrategies Inc. ' ' S .
1-;1.):\:;;" i
JOB NUMEER EWED BY AG/CEG D4IE RGVISED DATE REVISED DATE
7615 ey (L2 5/89




Fieig location of bonng: Projeet ve 7615 jDate: 4795 /29 Boring No:
Ciient: Shell 5-16
Lecation: 15275 Washington Ave/Lewelling
Gt _ San Leandro Snect 2
rLr:»gged bv: DAF IDrilier: Bayland of 2
Casing inslallation gala: .
Drilling method Hollow Stem Auger
Hole dameter: 8 inch Top of Box Elevation; Datum.
E % 1 Waler Level
—- £ = T2 25 ER ] =
of | #s5 | gE | BE |52 EB o i
ns %OE S&‘; 32 ig \'ﬁ >0 Dale : 1 i
& [ Deseription A
5 i M A
I 2]
CLAYEY SAND (SC) -pale brown (10 YR
22 | 71 6/3); loose; saturated.
23
! 24 ]
0 ! ! S&H |S-16- N i SILTY CLAY (CL-ML) -brown _(JOYR 5/3);
1 23|25 soft' damp: 10% silt; <10% (ine sand;
] - trace organics: mottled gray & orange.
| ! Bottom of boring 24,0 [eet,
' sampled to 25.5 ect.
4/25/89
| s
Remarks:
; BORING NO.
! GeoStrategies Inc. S ’
REVIEWED BY RG/CEG DATE REVISED DATE REVISED DATE
5/89




WELLCONSTRUCTION DETAIL

Y A Total Depth of Boring 24
= .,,% & & B Diameter of Boring 8 in
e —— ' Drilling Method HOLLOW STEM AUGER
f«/// %// :
/ / C Top of Box Elevation 21,82 A
/ / Refarenced to Mean Sea Level
/ / Referenced to Project Datum
/ / l D Casing Length 235 f
& / / " Material SCH 40 PVC
% // E Casing Diameter 3 in,
% ;f/% F  Depth to Top Perforations 4 h
7 g”/’% Y
y G Perforated Length 20 f
! " Perforated Interval from 4 to 24
Pertoration Type _FACTORY SLOTTED
v " Perforation Size 0.020
b I '
H Surface Seal 2.5 1
¥ " Seal Material CONCRETE
A po— .
—— [ Backfhll ft.
— " Backfill Material
= J  Seal 0.5
= ) " Seal Material BENTONITE
G — K Gravel Pack 21 1
e " Pack Materiad LONESTAR 2/12 & #3
% L Bottom Seal ft.
= " Seal Material
= M CHRISTY BOX
| =
Y
A
L
Y
] Well Construction Detail WELLNO.
GeoStrategies Inc. , L . '
‘Former.Shell Service Station S 1 6
15275 Washington Ave. -
.8an Leandro )
WOB NUMBER REVIEWED BY RG/CEG DaTE ] REVISED DATE REVISED DATE
7615 A ey (262 5/89




Fieid ocauon of boring: Project ot 7613 (Lmle: 4/25/89 Boring No:
Clert:  Shell S.17
Location: 15275 Washington Ave/Lewelling
City: San Leandro Sheel |
Logged by DAF [ Driter  Bayland et 2

Casing insisllation data:

Driling metitod: Hollow Stemm Auger

Hole diametar: & inch Top of Box Elevsalion: Datum;
= I Water Leve!l | 7.5 i
. B = - B _
T & e 24 CE £ 2 =3 g8 Time 12,50 pm i
[8) e 2 s 2 [5] i .
2 [ Ei| BE | 2B f15 A 362 |_ome 4j25/89 |
[ Descriplion
| o
1 PAVEMENT SECTION - 2 fect.
FE4fASILTY SAND (SM) -very dark gray (5Y
Uk 13/1); loose; dry; >50% very fine to
Jifd i fine sand; trace clay.
125 150 | S&H |[§-17-5° / SILTY CLAY (CL-ML) -dark preenish gray
push % (5GY 4/1); medium stiff; damp; 5% very
i / fine to fine sand; slight mottling -
) / olive green & gray; moderate chemical
/ odor.
7 !
J Vs .
8 A SANDY SILT (ML) -dark greenish gray
. [(3GY 4/1): loose; saturated; 40% fine to
! 9 ' 11| very fine sand; 10% clay; ‘weak chemical
0 i 3 S&H I1S-17- % odor. '
4 10710
7 | / SILTY CLAY WITH SAND (CL-ML) -dark gray
il / (5Y 4/1), stiff; damp; 15-20% very finc
/ to fine sand; trace caliche nodules;
12 % trace organics; mottled; rootholes.
13 %
S 14 4 gravels up to ] cm at 14 [eet,
M 2 i SPT 2
4 15 // CLAY (CL) -grayish brown (5Y 5/2);
1 stif{: damp; trace caliche nodules up
16 / to | cm: mottled; occasional sand lens.
17 /
18| SANDY SILT (ML) -light yellowish brown
i (10 YR 6/4); loose; saturated; 30% wvery
190 | / Tine to {ine sand, trace clay, trace
NM | 2 SPT ' - 4 ¥ caliche nodules; trace medium grain
12 lZDl {sized sand.
Remarks:
BORING N,
GeoStrategies Inc. S .
JoB NUMBEH REVIEWED BY RG/CEG DeTE REVISED DATE REVESED OATE

7615 QP e, Lo 5/89




Fieid locaiion of boring:. . . Project No.t 7615 Baer 4/25/89 Borirg No:
Client:  Shell S-17
Locstion: }5275 Washington Ave/Lewelling
Cty:  San Leandro Sheet )
Logged by! DAF [ Drilier: Bayland of 2
Casing installation data; )
Criling meihod:  Hollow Stemm Auger
Heole diameter. 8 inch Top of Box Elevation: | Datum:
Eri - a Water Lavel !
of | %,z | 2B | 8B IS B! 33 | BEB | _Tme |
& Deseriplion
4 i | B increasing clay at 20,5 feet.
! 21 /f“‘
22 %
23 /
% SILTY CLAY (CL-ML) -otive (5Y 5/3);
24 / firm: damp: 10% very fine to fine sand;
NM | NM | SPT / trace caliche nodules; trace medium to
25 / coarse grain sized sand: trace organics;
/] trace saturated silt pockets.
I I .
! I Bottom of boring 24.0 feet,
Sampled to 255 [leet.
4/25/89
i
|
i
i E
Remarks:
BOHING NO.
GeoStrategies Inc. :
AcVIEWED BY RGICEG DATE REVISED DATE REVISED DATE

5/89




WELL CONSTRUZTION DETAIL

E
& £ A Total Depth of Boring 24
) m‘% 5‘;&&% I B Diameter of Boring § in
—ms = ' Drilling Method HOLLOW STEM AUGER
/ / C Top of Box Elevation 20.95 #
/ / ‘ Referenced to Mean Sea Leval
/ / X] Referenced to Project Datum
/ / l D Casing Length 23.5 .
& / / ~ Material SCH 40 PVC
% % E Casing Diameter 3 in.
% % F  Depth to Top Perforations 4 1
Z % Y G Perorated Length 20 1
‘!J © Pertorated Interval from 4 to 24 ft
Perforation Type FACTORY SLOTTED
¥ Perforation Size 0.020
A
D H Surface Seal 2.5 fi.
v " Seal Material CONCRETE
A A f— .
P— [ Backfill ft.
— " Backfill Material
g J  Seal 05 n
== K ' Seal Material BENTONITE
G = K Gravel Pack 21 i
p— " Pack Material LONESTAR 2/12 & #3
= L Botton Seal f
— " Seal Material
= M CHRISTY BOX
Y =
Y
A
L.
Y v
a . Well Construction Detail WELL NO.
eaStrategies Inc. Former Shell Service Station
15275 Washington Ave, S - 1 ?

San Leandro ,
J08 NUMBER REVIEWED BY RG/CEG DATE ) REVISED DATE REVISED DATE

7615 Lt peg 1265, 5/89




Field location of bonng: Project No.. 7615 | Date:  10/27/89 Boring No:
Client; Shell Oil Company SA1
(See Plate 2) Location: 15275 Washington Avenug
City: San LLeandro, California Sheet 1
Logged by: M,J.J. | Driler:  Bayland of
Casing insteliation data:
Driling method:  Hollow-Stem Auger _ Pilot Boring
Hole diameter 8-inches Top of Box Elevation: Datum:
5 _ ag Water Lovel 12.5 10.9
= 1 9.8 | %% £ =1 2| 53 g2 Time
BE [ E%F| B | §F |55 % g:; Date__ | 10/27/89 | 10/27/89
= & Description
m PAVEMENT SECTION - 4 inches
1 AN
[, 217 FILL - Gravel (GW) - dark brown {(10YR 3/3), damp, very
2 ; / loose,
/ FILL - Clay with Silt {CL) - black {5Y 2.5/1), damp, soft,
3 / high plasticity; < 5% coarse sand; strong chemical odor.
4 /
231 2
3 S&H | SR1-5] 5 //
: 4 / CLAY (CL) - black (2.5Y N3/2), damp, soft, medium
| 3 6 / plasticity; interbeds of clayey sand (SP-SC); sand is very
| 243 4 S&H |SR1-6.5 fine to fine; interbeds occur as discrete units 310 5
5 7 / inches thick; contain 10-20% fines,; strong chemical odor.
i
296 2 5&H | SR18] 8 /
3
2 9
i 4 / moderate chemical odor.
[ 373 6 | S&H [SR1-10}10
| 5 / COLOR CHANGE fo black (10YR 3.3) at 10.5 feet,
108 4 S&H 11 v A SILTY SAND (SM) - moist, loose, interbedded with
g SRi- = TCITF  ciayey sik (ML-CL), medium plasticity, no chemical odor.
115 |12 //
13 _ // CLAY (CL) - very dark grayish brown (10YR 3/2}, damp,
stiff, high plasticity; fractured texture; no chemical odor.
14 /
2 /
4.3 4 | S&H |SRi1-15|15 /
8 first encountered water at 16.0 feet. Increasing sand at
16 g / 16 feet. Interbedded clay with sand and clayey sand
B {observed during drilling with bucket auger, 11/16/89)
18 /
=N
Remarks:
l.og of Boring BORING NO.
GeoStrategies Inc. S R 1 :
OB NUMBER REVIEWED BY FG/ICEG DATE REVISED CATE REVISED DATE
7615 (},Eu)p CER [ApA 11/89




Field location of boring: Project No.: 7615 ].Dale: 10/27/89 Boring No:
Client: Shell Oil Company SR
(See Plate 2) Location: 15275 Washington Avenue ]
City: San Leandro, California Sheet 2
Logged by: M.J.J. | Drilier:  Bayland of 3
Casing instalation data:
Driling method:  Hollow-Stem Auger Pilot Boring
Hole diametsr: 8-inches Top of Bax Elevalion: Datum:
T _ qg Waler Level
- £ 8 T e oE £ | 2 = >0 T
£ 5 € e & ea | | B E3 g Ime
3 g ° 3 23 HE £ 5| =8 % E Date
& & Description
2 N //
80 | 4 | S&H |SRi1-20]20 /
6 g
21 / CLAYEY SILT (ML-CL) - light olive brown (2.5Y 5/4),
% saturated, medium plasticity; 30% clay; 5% fine to
22 / madium sand; no chemical odor.
~
23
CLAY with SAND (CL) - olive gray (5Y 4/2}, saturated,
24 stifi, high plasticity; 20% very fine to fine sand; no
3 | chemical odor,
66 3 .| S&H |SR1-30;25 /
5 | /
26 SILT with SAND (ML) - light olive brown (2.5Y 5/4),
saturated, stiff; 15% fine to medium sand; 20-30% clay;
27 no chemical odor.
28 A
) kS SAND with SILT (SP-SM) - light olive brown (5Y 4/2), fine
24 -~ 1F|sand, saturated, medium dense; well sorted; 10% silt;
3 k] trace clay; laminae of silt 0.25 inches thick in shoe; iron
10 8 S&H |SR1-30; 30 R oxide staining; no chemical odor.
10 - op '. . -.
31
% Sy
33 AL
34 b SICTY SAND (SM - fight olive brown (57 4/2), saturated,
5 -" dense; very fine to medium sand; 15% silt; trace clay; no
34 7 S&H [SH1-35|35 1441 chemical odor.
18 RaNA!
36 114
37 RNP
NEOR
38 St
Sl SAND (SP) - dark grayish brown (2.5Y 3/2}, saturated,
39 Lo dense, very fine to meadium sand; interbeds of fine
Remarks:
Log of Boring BORING NO.
GeoStrategies Inc, :
SR-1
JoR NUHEEH REVIEWED BY RG/ICEG DATE REVISED DATE REVISED DATE

7615 CUAP o 002 11/89




Field location of ponng; Project No.: 7615 |Bate: ~ 10/27/89 Baring No:
Client: Shell Qil Company SR-1
(See Plate 2) Location: 15275 Washington Avenue i
City: San Leandro, California Sheet 3
Logged by: M.J.J. | Drih. . Bayland of 3
Casing installation data:
Driling method:  Hollow-Stem Auger Pilot Boring
Hole diameter: 8-inches Top of Box Elevation: Datum:
= - ﬁg Waiter Level
— 2 8 52 25 £ 2 = H Time
[a g - @ o & a L = a B & % I
BE [ )| BB | B3 |55 RE | 33 | ome
o & Description
9 N R silty sand 0.5 10 3.0 inches thick; no chemical odor,
82 | 13 | S&H |SRi-40} 40 SRR
17 7 Bottom of boring at 40.5 feet.
41 Bottom of sampie at 40.5 feet,
10/27/89
42
B 43
44
435
46
47
48
49
50
51
52
53
54
55
56
57
58
58
Remarks: Boring caved to 30 feet, Bentonite from 19 to 30 feet.
Log of Boring BORING NO,
GeoStrategies Inc. S R 1
JOB NUMBER REMEWED BY RG/CEG DATE REVISED DATE ABEWVSED DATE .

7615 DM v TReA 11/89




WELLCONSTRUCTION DETAIL

M —» E |[e—
c
: A Total Depth of Boring 40.5 ft.
B Diameter of Boring 20 in.
Driling Method Bucket Auger
C Top of Box Elevation ft.
Referenced to Mean Sea Level
Referenced to Project Datum
D Casing Length 21 fu
Material Schedule 40 PVC
E Casing Diameter 6 in
F Depthto Top Perforations 65 ft
G Perforated Length' 15 ft
Perforated interval from 65 to 215 f{t
Perforation Type Machine Slot
Perforation Size 0.020 in.
H Surface Seal from 0.5 to 1.0 1t
Seal Material concrete
|  Backfill from 1.0 to 45 ft
Backfill Material cement
J  Sealfrom 45 o 55 At
Seal Material Bentonite
K. Gravel Pack from 55 to 215 T
Pack Material 2/12 Lonestar sand
L Bottom Seal 21.5-30 ft.
Seal Material Bentonite
M Christy Box

—

Note: 3010 40.5 Native Material {stough)

. Well Construction Detail WELL NG,
GeoStrategies Inc.
SR-1
REVIEWED BY RG/CEG DaTE REVISED DATE REVISED DATE

7615 QP s (AeA 10/89




GeoStrategies Inc.

APPENDIX B
SLUG TEST FIELD DATA PLOTS




SLUG TEST
Date March 29, 1990
0.54
Well S-1
Slug-in
V = 0.458 gals
0.4+ T = 1146 (M) (1)
s
TE = Mﬂl_n‘s
E 0.185
E .
g Te = 141.9 gpd/it
z
2
g T, = 114.6 (0.458) 0.143
. 0.57
n {)12-' "”.-"' -
To = 131.7 gpd/ft
G T L] ¥ T ] ¥ L]
o 01 0.2 0.3 0.4 0.5 0.6 0.7
1/t {minutes)
GeoStrategies Inc,
REVIEWED BY RGICEG DATE REVISED QATE AEVISED DATE




SLUG TEST

Date March 29, 1990
Well S-1

Slug- out

V = 0.458 gals

0.5+

0.4- T 114.6 (V) (1)

S

Te

0.198

0.3+ TE

1

1338 gpd/ft

» 0.045

DRAWDOWN (S) FEET

TL 153.9 gpd/ft

J]

0 0.1 02 0.3 0.4 0.5 0.6 0.7
1/t (minutes)

GeoStrategies Inc.

REVIEWED BY AGICEG DATE REVISED DATE
5/90

REVISED DATE




® ® ® @ ® @ ® ®
SLUG TEST
Date March 28, 1950
0.5+ Well S-3
Slug-in
V = 0.458 gals
0.4 T = ui.ﬁ_ﬂsﬂ_twl
- 114.6 (0.458) 0.4
. Te 0.28
Ll
e
s 0.3+ - Te = 75 gpd/tt
z
=
o
g .
- TL =
3 ® - 0.107
o 021 .
) - TL = 22 QPU."ﬂ
014 .
v
e i
/ |
A |
I |
n T T T T L | L
0 o1 02 0.3 0.4 0.5 0.6 0.7
1/t (minutes)
GeoStrategies Inc.
JOoB NIJI;BER REVIEWED 8Y ROICEG DATE AEVISED DATE REVISED DATE
7615 5/90




SLUG TEST

Date March 28, 1990

0.5+ Well S-3
Slug- out
V = 0.458 gals
- T = 1146 (V) (1)
0.4 S
. = 114.6 (0,458) 0.4
- Te 0.315
5 -——
; oy : ' TE = 66.7 gpd/it
z . |
2 . |
Q .
> o T, = 114.6 (0.458) 0,082
& e - 0.155
e 0.2+ ,
. TL = 27.8 gpd/it
= = | P
" //
o~
0.1 d
r'-r. I
7 |
|
/ | I
ﬂ T T T T T L]
(¥ 0.1 02 043 0.4 0.6 0.7
1/t (minutes)
GeoStrategies Inc.
REVIEWED By RGICEG BATE REVISED DATE AEVISED DRTE




SLUG TEST
Date March 28, 1990
0.5-
Well 5.5
Slug-In
V = 0.82 gals
0.4- T = 1148 (V) (1)
/ ’
™
o v , S -
- . I - 0.367
w - b I
ra :
- 0.3 o I Te = 128 gpd/ft
b " ’
§ / o ;,/f
# ;f’
E P T, - 114.6 (0,82)0.072
g /- ' - 0.178
& 0.2- v
/ 7
_—— - g T = 38 gpd/tt
| g
| - ‘
/|
0.1+ ; e
/ |
: // |
L
| | [
ﬂ T L] T ] I L] ¥
0 01 0.2 0.3 0.4 0.5 0.6 0.7
1/t (minutes)
GeoStrategies Inc.
REVIEWED &Y RG/CEG DATE REVISED DATE RAEVISED DAlE




SLUG TEST
Date March <48, 1980
0.5+
5 Well S5
Slug-out
V = 0.82 gﬂl‘ﬂ
0.4- i ) T = 148V (1Y
; S
- 0
. ) Te 0.37
w
i .
= 0.3 e Te = 101.6 gpd/it
=
;
% 5 TL = H.&.ﬁ_[g.‘]ﬁ%]ﬂ&ﬁ
(1 - %
G 02
. To= 304 gpd/ft
0.1+ /
/7 |
|
|
p |
u ¥ T ¥ T T | T
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
1/t {(minutes)
GeoStrategies Inc.

REVIEWED BY G/ CEG OWTE HEVISED DATE REVISED DATE
5/90




S1UG TEST

/ Date March 28, 1990

Well 5-7

Slug-in
V = 0.458 gals

S

T

Te = 114.6 (0.458) 0.667

- 0.5
w
re
—_ Te = d/ft
n E 70 gpd/
z
:
3 TL = 114.6 {0,458) 0.144
é 0.08
a
TL= 945 gpd/t
L T L] ¥ T T ]
0.1 oz 0.3 0.4 0.5 0.6 0.7
1/t {minutes)
GeoStrategies Inc.
REVIEWED BY RGICEG DATE REWVISED DATE REVISED DATE

5/90




0.54

SLUG TEST

Date March 28, 1990
Well 5-7

Slug-out
V = 0.458 gals

T = 1148 (V) (1A)

Te = 114.6 (0.458)05

- 0.456
w
oy
n Te = 57.6 gpd/it
z
:
z TL = 114.6 (0.458)0.125
< X
= 0.06
(@]
T = 109 gpd/ft
T T T T
0.3 0.4 0.5 0.6 0.7
1/t {(minutes)
GeoStrategies Inc.
REVIEWED BY G/ CEG DATE REVISED GATE FEVISED DATE




0.4+

SLUG TEST

Date March 28, 1980
Weli S-9

Slug- In

V = 0.458 gals

|

T

Te = 1146 (0.458) 0.5

b= 0.33
i
w
[1'S
& TE = 79.5 gpd/fit
z
3
2 Ty = 114.6 {0.458) 0.125
< - 0.16
Q
TL = 41 gpd/tt
¥ L} L] I L ]
0.2 0.3 0.4 .5 0.6 0.7
1/t (minutes)
GeoStrategies Inc.
RAEVEEWED BY RGICEG DATE REVIZED DATE REWISED DATE




@ @ ® L ® ® o @
SLUG TEST
Date March 28, 1950
0.5 Well 5.8
Slug-out
V = 0.458 gals
T - 1148 (V) (1)
5
- Te = 0.405
W
w
w
i Te = 64.8B gpd/it
2
3
= T = 114.6 (0.458) 0.125
& L 0.185
o
TL = 35.5 gpd/ft
|
I
|
ﬂ = T T T T T T T
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
1/t {minutes)
GeoStrategies Inc.
REVIEWED BY RG i CEG DATE REVISED DATE BEVISED DATE

5/90




SLUG TEST

Date March 29, 1980

0.5+ Well S-10
Slug-in
A= T B V = 0.458 gals
o T - 1146 (V) (1/)
0.4 S
. Te = 1146 (0456)05
- : 0.45
w
E -
& %% . Te = 583 gpd/i
= :
3 Ry
o '
: f ;
< o 0.207
& 024 -
o A .
[ | v TL=  20.8 gpd/it
i
[ ,/’/
I #
!
0.14 / _
/I |
J5 A [
/ | |
| |
u | T v [} L] T |
0 0.1 02 0.3 0.4 0.5 0.6 0.7
11 {(minutes)
GeoSirategies Inc.
REVIEWED BY RG/CEG DATE REVISED DATE REVISED DATE




@ ® ¢ ¢ o @
SLUG TEST
— = = == Date March 29, 1990
0.5+
N Well S-10
Slug-out
V = 0.458 gals
0.4 j/ T 114.8 (V) (1)
, / - S
.
#
- -rrrr.l' ﬂ
. Te = 114.6 (0.458) 0.5
- . i E 0.52
& & /
= 034 / / Te = 50.5 gpd/it
9 /®
Z Lo
= i
o S
S /° 1146 ( 0.083
= 0.458) 0.083
g ] P T 0.208
o 0.2- | | A
I / Tu= 209 gpd/ft
Ve /
/
r’ Pl / I
- P
0.1 7 |
i
& | I
| I
| |
8] I T T T T
0 0.1 0.2 0.3 0.4 ;
1/t (minutes)
GeoStralegies Inc.
REVIEWED BY RGyCED DaTE REVISED DATE REVISED DATE




SLUG TEST
05 Date March 29, 1990
Well S-13
Slug-in
V = 0.458 gals
0.4+ T = 1148 (V) (i)
S
Te =
& 0.197
i
g 0.3 4 Te = 175 gpd/it
z
=
2 T, = 114.6 (0.458) 0.167
] | 0.041
e o =
. : TL= 214 gpd/tt
|
L ]
01 '
] 2
-
/ I
— — - “.“!_,_..,--""".
- | |
" = | |
¥ T T
0 04 0.2 0.3 0.4 0.5 0.6 07
1/t (minutes)
GeoStrategies Inc.
REVIEWED BY RGICEQ DATE REVISED DATE REVISED DATE




SLUG TEST
Date March 29, 1990
0.5+ Well 5-13
Slug- out
V = 0.458 gals
0.4+ T = 1146 (V) (1)
S
0.56
T
[ G 0.16
t
s
& 0.3+ Te = 186 gpd/ft
z
=
o
= T = 151
g . - 0.021
o 0.2
TL= 377 gpdit
0.1
0 L] T ¥ L T ] |}
¥ 0.1 0.2 0.3 0.4 0.5 0.6 0.7
1/t {minutes)
GeoStrategies Inc.
REVEEWED BY AG!CEG OATE REVISED DATE REVISED DATE

5/90




SLUG TEST
Date March 29, 1990
B Well S-14
Slug-in
V = 0.458 gals
in T = m-ﬁ—m.um
0.4 S
- Te = 0.240
w
o
& 0.3+ Te = 124 gpd/it
z
; -
o
Q
= T = 114.6 (0.458) 0.125
& 0.042
0
o)
TL = 156 gpd/it
n ¥ T L] T ¥ T T
0 01 02 0.3 0.4 0.5 0.6 0.7
1/t {(minutes)
GeoStrategies Inc.
J0B NUMBER HEVIEWED BY AG1CED TATE REVISED DATE REVISED DATE

7615 5/90




@ L L] @ @ ®
SLUG TEST
Date March 29, 1990
033 Well S-14
Siug- out
V = 0.458 gals
0.4 T = Jjﬁ.ﬂ_l‘,}st}_{uﬂ
- 0.5
— Te= 0.239
L
e
& %7 Te = 126.06 gpd/ft
§ .
2 s
= T, = 0.1
& oo - 0.055
a n.a."
TL = 126.92 gpd/it
-
.14 M
-
& -
e L)
- (X ] |
e |
D T T T T T T
0 0.1 0.2 0.3 0.4 0.6 0.7
1/t (minutes)
GeoStrategies Inc.
AEVIEWED BY RG/CEG DATE REVIGED DATE REVISED DATE

5780




@ ® ® ® o ® ®
SLUGTEST
Date March 28, 1990
0.54
Well S-16
Slug-in
V = 0.458 gals
0.4 T = 1148 (V) ()
S
- L 0.272
o
pes 0.3+ TE = 128 gpd/fit
Z  Ne=as amzaona Sy amEesrEae
£ /
o) i |
a _i_..-"
3 TL = 114.6 (0.458) 0.165_
< . ! - 0.03
o 024 |
- TL= 2887 gpd/ht
_,f«:/
GL‘ . /
/ . |
\ I
—_—— — e |
e ¢ |
D T T ¥ L) L] T T
1] 04 0.2 0.3 0.4 0.5 0.6 0.7
1/t (minutes)
=
GSI GeogSlrategies Inc.
iC T
JOB NUMBER REVIEWED BY RG/CEG DATE HEVISED DATE REVISED DATE
7615 5/90




SLUG TEST
- Date March 28, 1980
Well S-16
Slug-out
V = 0.458 gals
0.4 T = 1146 (V) (110
s
= 114.6 (Q.458) 0.57
E Te 0.24
17}
% 0.3~
a Te = 124.67 gpd/nt
z -
<
0
$
g L=
(v - 0.018
5 02
TL = 400.56 gpd/it
0.1
ﬂ Lj T T L] T ] T
0 1 0.2 0.3 0.4 0.5 0.6 0.7
1/t (minutes)
GeoStrategies Inc.
AEVIEWED BY RG/CEG DATE REVISED DATE REVISED DATE

5/90




GeoStrategies Inc.

APPENDIX C
GWAP SLUG TEST DATA PLOTS




o

H/HO

log Tt/rc”2

® @ ® ® ® @ ® @
Project # /615 S5—-1 S1lug—1n
lpg t
-1.00 0.00 1.00 2.00 3.00 .00
00 ‘ t + +
-+ unu
+
%,
o
%
o™
@
674 % {
o
o]
@
33+ 90 + - Type Curve 4
Slug Test: =slpha = -5.0
BEH. 0 - Data
]
(o] Transmissivity = 3.78E+003 gal/day/ft
%, Aguifer Thick. = 1.24E+001 ft
B Hydraulic Cond.= 3.06E+0Q02 gal/day/sq ff
= a Storativity - = 4. 00E~-005
o)
otoe

.00 -, R S :
-41.10 -0.10 0.80 1.90 2.90 .90



<

H/HO
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«
\//‘qe“ler — ryan inc.

May 8, 1990

GROUNDWATER SAMPLING REPORT

Referenced Site: Former Shell Service Station
15275 Washington Avenue
San Leandro, California

' Sampling Date: April 18, 1990

This report presents the results of the quarterly groundwater sampling and
analytical program conducted by Gettler-Ryan Inc. on April 18, 1990 at the
referenced location, The site, located on the northwest corner of Washington Avenue
and Lewclling Boulevard, is no longer an operating service station. The former
station had underground storage tanks which contained petroleum products.

There are currently seven groundwater monitoring wells on site and nine off site at

the locations shown on the attached site map. Prior to sampling, each well was
inspected for total well depth, water level, and presence of separate phase product
jusing an electronic interface probe. A clean acrylic bailer was used to visually

iconfirm the presence and thickness of separate phase product, Groundwater depths
ranged from 7.37 to 8.45 feet below grade. A product sheen was observed in well
5-3.

The wells were then purged and sampled. The purge water was contained in drums for

proper disposal, Standard sampling procedure calls for a minimum of four case
volumes to be purged from each well. Each well was purged while pH, temperature,
and conductivity measurements were monitored for stability. Details of the final

well purging results are presented on the attached Table of Monitoring Data. In
cases where a well dewatered or less than four case volumes were purged, groundwater
samples were obtained after the physical paramecters had stabilized. Under such
'circumstances the sample may not represent actual formation water due to low fiow
rconditions,

Samples were collected, using Teflon bailers, in properly cleaned and laboratory
prepared containers. All sampling e¢quipment was thoroughly clcaned after each well
was sampled and steam cleaned upon completion of work at the site. The samples were
labeled, stored on blue ice, and transported to the laboratory for analysis. A
field blank (SF-7) and a trip blank, supplied by the laboratory, were included and
analyzed to assess quality control. A duplicate sample (SD-3) was submitted without
well designation to assess laboratory performance. Analytical results for the
blanks are included in the Certified Analytical Report {CAR’s). Chain of custody
records were established noting sample identification numbers, time, date, and
custody signatures.

‘Report 3615-7 PAGE 1
92 notional avenue . hayward, california 94545-1787 . (415) 783-7500



The samples were analyzed at International Technology Corporation - Santa Clara
Valley Laboratory located at 2055 Junction Avenue, San Jose, California. The
laboratory is assigned a California DHS-HMTL Certification number of 137. The
results are presented as a Certified Analytical Report, a copy of which is attached
to this feport.

Wm._

om Paulson
Sampling Manager

attachments

Report 3615-7 PAGE 2




TABLE OF MONITORING DATA
GROUNDWATER WELL SAMPLING REPORT

WELL I.D. 5-1 ** S-3 5-5 5-6 5-7 5-8
5B-3

Casing Diameter (inches) 3 3 4 3 3 3

Total Well Depth (feet) 19.9 15.3 18.4 24.6 20.9 24.3

Depth to Water (feet) 7.91 7.74 8.32 8.43 8.06 7.59

Free Product (feet) none sheen none none none none

Reason Not Sampled ——— —_——— _——— —_—— ————

Calculated 3 Case Vol. (gal.) ---- 11.6 26.4 24.4 19.5 25.2
Did Well Dewater? —_———— yves no yes no no
Volume Evacuated (gal.) -—— 10 33 21 26 31
Purging Device _——— Suction Suction Suction Suctiocn Suction
Sampling Device - Bailer Bailer Bailer Bailer Bailer
Time e 11:42 12:18 09:39 11:39 11:06
Temperature (F)* - 65. 3 65.7 67.1 67.0 67.4
pH* ——— 7.29 7.20 7.59 7.29 7.26
Conductivity (umhos/cm)* ——— 5540 7010 4980 6100 7840

* Indicates Stabilized Value

** A portion of field notes were lost for S-1

Report 3615-7 PAGE 3
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TABLE OF MONITORING DATA
GROUNDWATER WELL SAMPLING REPORT
WELL X.D. 5-9 5-10 5-11 5-12 S-13 S~14
Casing Diameter (inches) 3 3 3 3 3 3
Total Well Depth (feet) 17.9 18.1 22.5 24.0 23.8 22.7
Depth to Water (feet) 7.65 7.71 8.42 8.05 7.73 7.37
Free Product (feet) none none none none none none
Reason Not Sampled ——— - -—— ———— - ————
Calculated 3 Case Vol.(gal.) 15.6 16.0 21.4 24.0 24.4 23.3
Did Well Dewater? yes yes yes yes no no
Volume Evacuated (gal.) 10 12 13.5 16 31 31
Purging Device Suction Suction Suction Suction Suction Suction
Sampling Device Bailer Bailer Bailer Bailer Bailer Bailer
Time 11:00 10:29 08:55 08:27 08:27 08:56
Temperature (F)* 66.7 62.7 65.8 65.2 65.5 64.1
PH* 7.25 7.53 7.70 7.60 7.53 7.50
Conductivity (umhos/cm)* 6930 4130 4870 5380 6300 5620
* Indicates Stabilized Value
Report 3615-7 PAGE 4



WELL I.D.

Casing Diameter (inches)
Total Well Depth (feet)
Depth to Water (feet)
Free Product {feet)
Reason Not Sampled

Calculated 3 Case Veol. (gal.)
Did Well Dewater?
Volume Evacuated (gal.)

Purging Device
Sampling Device

Time
Temperature (F)*

pH*
Conductivity (umhos/cm)*

* Tndicates Stabilized Value

Report 3615-7

o @
TABLE OF MONITORING DATA

GROUNDWATER WELL SAMPLING REPORT
5-15 5-16 5-17 SR-1
3 3 3 6
23.2 20.3 24.4 21.3
8.45 8.19 7.95 8.17
hone none none none
22.4 18.4 25.2 78.8
no no no no
28 24 31.5 99
Suction Suction Suction Suction
Bailer Bailer Bailer Bailer
09:38 12:41 10:31 13:30
67.5 64.0 66.5 66.1
7.66 7.30C 7.51 7.15
4500 6250 5030 7680

PAGE 5




EXPLANATION

4 513 Ground-water monitoring well
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. Site Plan FLATE
GeoStrategies Inc, Former Shell Service Station
15275 Washington Avenue
San Leandro, California
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FEqignomey:  ANAVTICAL S ECIEL
CORPORATION SERVICES I

A b S T
Gl tivei Ui
Gy

i
AL CORTRAT

CERTIFICATE OF ANALYSIS

Shell 0il Company Date: 05/04/90
Gettler-Ryan

2150 West Winton

Hayward, CA 94545

Tom Paulson

Work Order: T0-04-180 P.0. Number: MOH B80-021
This is the Certificate of Analysis for the following samples:

Client Work ID: GR3615,15275 Washngtn,S.Lndro
Date Received: 04/18/90

Number of Samples: 11

Sample Type: agueous

* invoice / report w/T0-04-1B81

TABLE OF CONTENTS FOR ANALYTICAL RESULTS
PAGES LABORATORY # SAMPLE IDENTIFICATION
2 TO-04-180-01  S-1

3 TO-04-180-02  S-3

4 TO~-04-180-03  5-5

5 TO-04-180-04  S-6

6 TO-04-180-05 -7

7 TO-04-180-06  5-8

8 TG~-04~180-07  S-9

9 TO-04-180-08  $-10

10 TO-04-180-09  §-11

11 TO-04-180-10  S-12

12 T0-04-180-11 Trip Blank

Reviewed a%

Suzozpa(e Veaudry
Prodject Manager
American Council of Independen! Laboratories

International Associction of Environmenial Testing Laboeralories
American Association for Laboratory Accreditaiion

IT Anclytical Services, 2055 Junction Avenue. San Jose, CA 95131 « (408) 943-1540 84198




Page: 2

IT ANALYTICAL SERVICES
Company: Shell 0il Company SAN JOSE, CA
Date: 05/04/90 -
Client Work ID: GR3615,15275 Washngtn,S.Lndro Work Order: TO-04-180

SO AT S

TEST NAME: Petroleum Hydrocarbons

SAMPLE ID: S-1

SAMPLE DATE: 04/18/90

LAE SAMPLE ID: T004180-01
SAMPLE MATRIX: agueous

RECEIPT CONDITION: Cool pH < 2

RESULTS in Milligrams per Liter:

EXTRACTION ARALYSIS
METHOD DATE DATE
BTEX 8020 04/19/%0
Low Beiling Hydrocarbons 8015 04/19/50
DETECTION
PARRMETER LIMIT DETECTED
Low Boiling Hydrocarbons
calculated as Gasoline 0.050 None
BTEX
Benzene 0.0005 None
Toluene 0.0005 None
. Ethylbenzene 0.0005 None

Xylenes (total) 0.001 None

682-1-88
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IT ANALYTICAL SERVICES
Company: Shell 0il Company SAN JOSE, CA
Date; O05/04/90 .
Client Work ID: GR3615,15275 Waskngtn,S.Lndro Work Order: TO-04-180

e

TEST NBME: Petroleum Hydrocarbons

SAMPLE ID: S§-3

SAMPLE DATE: 04/18/90

LAB SRAMPLE ID: T004180-02
SAMPLE MATRIX: agueous

RECEIPT CONDITICN: Cocl pH < 2

RESULTS in Milligrams per Liter:

EXTRACTION ANALYSIS

METHOD DATE DATE

BTEX 8020 04/23/90

Low Boiling Hydrocarbons 8015 04/23/%0

DETECTION

PARAMETER LIMIT DETECTED
Low Boiling Hydrocarbons

calculated as Gasoline 2.5 58.

BTEX

Benzene 0.02 3.8

Toluene C.02 1.4

Ethylbenzene ¢.02 2.4

Xylenes (total) 0.05 12.

6B2-1.89

/
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IT ANALYTICAL SERVICES

Company: Shell 0il Company SAN JOSE, CA

Date: 05/04/90 -

Client Work ID: GR3615,15275 Washngtn,S.Lndro Work Order: TO0-04-180

TEST NAME: Petroleum Hydrocarbons

SAMPLE ID: S8-5

'SAMPLE DATE: 04/18/90

LAB SAMPLE ID: TQ04180-03
SAMPLE MATRIX: agueous
RECEIPT CONDITICN: Cool pH < 2

RESULTS in Milligrams per Liter:

EXTRACTION ANALYSIS

METHOD DATE DATE

BTEX 8020 04/21/90

Low Boiling Hydrocarbons 8015 04/21/90

DETECTION

PARBMETER LIMIT DETECTED
Low Boiling Hydrocarbons

calculated as Gasoline 1.0 5.2

BTEX

Benzene 0.01 1.1

Toluene 0.01 0.04

Ethylbenzene c.01 0.30

.46

Xylenes (total}) 0.02

682-1-88
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| IT ANALYTICAL SERVICES
Company: Shell 0il Company SAN JOSE, CA
Date: 05/04/90 :
Client Work ID: GR3615,15275 Washngtn,S.Lndro Work Order: T0-04-180

m

TEST NAME: Petroleum Hydracarbons

SAMPLE ID: 5-6

SAMPLE DATE: 04/18/90

LAB SAMPLE ID: T004180-04
SAMPLE MATRIX: agueous

RECEIPT CONDITION: Coocl pH < 2

RESULTS in Milligrams per Liter:

EXTRACTION ANALYSIS
METHOD DATE DATE
BTEX 8020 04/19/90
Low Boiling Hydrocarbons 8015 04/19/90
! DETECTION
| PARAMETER LIMIT DETECTED
Low Boiling Hydrocarbons
calculated as Gasoline 0.050 None
BTEX
Benzene _ 0.0005 None
Toluene 0.0005 0.0006
Ethylbenzene : 0.0005 None

Xylenes (total) 0.001 0.001

G821.89
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IT ANALYTICAL SERVICES
Company: Shell 0il Company SAN JOSE, CA
Date: 05/04/90 )
Client Work ID: GR3615,15275 Washngtn,S.Lndro Work Order: T0-04-180

0ttt e e e e o ]

TEST NAME: Petroleum Hydrocarbons

SAMPLE ID: s-7

SBAMPLE DATE: 04/18/90

LAB SAMPLE ID: T0041B80-05
SAMPLE MATRIX: agueocus

RECEIPT CONDITION: Cool pH < 2

RESULTS in Milligrams per Liter:

EXTRACTION BNALYSIS

METHOD DATE DATE

BTEX 8020 04/19/50

Low Beoiling Hydrocarbons 8018 D4/19/90

DETECTION

PARAMETER LIMIT DETECTED
Low Boiling Hydrocarbons

calculated as Gasoline ¢.0650 None

BTEX

Benzene 0.0005 None

Toluene ) 0.0005 None

Ethylbenzene 0.0005 None

Xylenes (total}) ¢.001 None

652-1-89
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IT ANALYTICAL SERVICES
Company: Shell 0il Company SAN JOSE, CA
Date: 05/04/90 )
Client Work ID: GR3615,15275 Washngtn,S.Lndro Work GOrder: TO-04-180

|

TEST NAME: Petroleum Hydrocarbons

SAMPLE ID: S-8

SAMPLE DATE: 04/18/%0

LAE SRAMPLE ID: TO004180-06
SAMPLE MATRIX: agqueous

RECEIPT CONDITION: Cocol pH < 2

RESULTS in Milligrams pexr Liter:

EXTRACTION ANALYSIS
METHOQOD DATE DATE
BTEX 8020 04/19/90
Low Boiling Hydrocarbons 8015 04/19/90
: DETECTION
| PARAMETER LIMIT DETECTED
Low Boiling Hydrocarbons
calculated as Gasoline 0.050 None
BTEX
Benzene 0.0005 None
! Toluene 0.0005 None
| Ethylbenzene ' 0.0005 None

Xylenes (total) G.001 None

682-1-89
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Page IT ANALYTICAL SERVICES

Company: Shell 0il Company SAN JOSE, CA

Date: 05/04/90 B
Client Work ID: GR3615,15275 Washngtn,S.Lndro Work Order: T0O-04-180
[ L T

TEST NAME: Petroleum Eydrocarbons

SAMPLE ID: S-9

SAMPLE DATE: 04/18/%0

LAB SAMPLE ID: T004180-07
SAMPLE MATRIX: agueous

RECEIPT CONDITION: Cool pH < 2

RESULTS in Milligrams per Liter:

EXTRACTION ANALYSIS
METHQD DATE DATE
BTEX B020 04/19/90
Low Boiling Hydrocarbons BO1S 04/19/50
DETECTION
PARARMETER LIMIT DETECTED
Low Boiling Hydrocarbons
calculated as Gasoline 0.050 0.68
BTEX
Benzene C.0005 0.15
Toluene 0.0005 0.0017
Ethylbenzene 0.0005 0.050

Xylenes (total) 0.001 G.037

682.1-89
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|

§ IT ANALYTICAL SERVICES
w Company: Shell 0il Company SAN JOSE, CA

| Date: 05/04/90 -

| Client Work ID: GR3615,15275 Washngtn,S.Lndro Work Order: TO-04-180

T —

TEST NAME: Petroleum Hydrocarbons

SAMPLE ID: S$-10

SAMPLE DATE: 04/18/90

i LAB SAMPLE ID: T004180-~08
SAMPLE MATRIX: agueous

RECEIPT CONDITION: Cool pH < 2

RESULTS in Milligrams per Liter:
EXTRACTION ANALYSIS
METBHOD DATE DATE
BTEX 8020 04/19/90
Low Boiling Hydrocarbons 8015 04/19/%0
? DETECTION
j PARAMETER LIMIT DETECTED
Low Boiling Hydrocarbons
calculated as Gasoline 0.050 None
BTEX
Benzene 0.0005 None
Toluene 0.0005 0.0009
Ethylbenzene 0.0005 None
Xvylenes (total) 0.001 0.002

6B2-1-89
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IT ANALYTICAL SERVICES
Company: Shell 0il Company SAN JOSE, CA
Date: 05/04/90 :
Client Work ID: GR3615,15275 Washngtn,S.Lndro Work Order: T0O-04-180

‘m-_“m

TEST NAME: Petroleum Hydrocarbons

SAMPLE ID: s-11

SRAR¥PLE DATE: 04/18/90

LAB SAMPLE ID: T004180-09
SAMPLE MATRIX: agueous

RECEIPT CONDITION: Cool pH < 2

RESULTS in Milligrams per Liter:

EXTRACTION ANRLYSIS
) METHOD DATE DATE
| BTEX 8020 04/19/90
§ Low Boiling Hydrocarbons 8015 04/19/90
| DETECTION
1 PARAMETER LIMIT DETECTED
|
1
; Low Boiling Hydrocarbons
| calculated as Gasoline 0.050 None
3 BTEX
i Benzene 0.0005 None
‘ Toluene 0.0005 None
Ethylbenzene C.00o05 None

Xylenes (total) 0.001 None

682-1-88
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IT ANALYTICAL SERVICES
Company: Shell 0il Company SAN JOSE, CA
Date: 05/04/90 ’
Client Work ID: GR3615,15275 Washngtn,S.Lndro Werk Order: T0-04-180

m-

TEST NAME: Petroleum Hydrocarbons

SAMPLE ID: S-12
SAMPLE DATE: 04/18/90
LAB SAMPLE ID: TO041B0-10

SAMPLE MATRIX: a&agueous
RECEIPT CONDITION: Cool pH < 2
RESULTS in Milligrams per Liter:
EXTRACTION ANARLYSIS
METHOD DATE DATE
BTEX 8020 04/20/90
Low Boiling Hydrocarbons B0O15 04/20/90
DETECTION
PARAMETER LIMIT DETECTED
Low Boiling Hydrocarbons
calculated as Gasoline 0.050 None
BTEX
Benzene 0.0005 None
Toluene ‘ 0.0005 None
Ethylbenzene 0.0005 None

Xylenes (total) 0.001 None

682-1-B9




Company: Shell 0il Company
Date: 05/04/90

Page:

12

Client Work ID: GR3615,15275 Washngtn,S.Lndro

TEST NAME: Petroleum Hydrocarhbous

SAMPLE ID: Trip Blank
SAMPLE DATE: not spec
LAB SAMPLE ID: TO04180-11
SAMPLE MATRIX: agueous

RECEIPT CONDITION: Ceool pH < 2

RESULTS in Milligrams per Liter:

IT ANALYTICAL SERVICES

SAN JOSE, CA

Work Order: TO0-04-180

EXTRACTION ANALYSIS

METHOD DATE DATE

BTEX 8Q20 04719790

Low Boiling Hydrocarbons 8015 04/19/90

DETECTION

PARAMETER LIMIT DETECTED
Low Boiling Hydrocarbons

calculated as Gasoline D.0s0 None

BTEX

Benzene 0.0005 None

Toluene 0.0005 None

Ethylbenzene 0.0005 None

Xylenes (total) 0.001 None

§62-1-89
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age IT ANALYTICAL SERVICES

Company: Shell 0il Company SAN JOSE, CA

Date: 05/04/90
Client Work ID: GR3615,15275 Washngtn,S.Lndro Work order: T0-04-180

TEST CODE TPHEVB TEST NAME TPH Gas,BTEX by 8015/8020

The method of analysis for low boiling hydrocarbons is taken from
EPA Methods 8015, B020 and 5030. The sample is examined using the purge
and trap technique. Final detection is by gas chromatography using a
flame iconization detector as well as a photoionization detector. The result
for total low boiling hydrocarbons is calculated as gasoline and includes
benzene, toluene, ethylbenzene and xylenes.

6B2-1-88




[Fqammyey  ANALYTICAL T
CORPORATION E;I:Izjbrlc::las; ‘w”ﬁ“"? ;{” ; ld\'l

CERTIFICATE OF ANALYSIS

Shell 0il Company Date: 05/04/90D
Gettler-Ryan

2150 West Winton

Hayward, CA 94545

Tom Paulson

Work Order: TO-04-181 P.0. Number: MOH 880-021
This is the Certificate of Analysis for the following samples:

Client Work ID: GR3615,15275 Washngtn,S.Lndro
Date Received: 04/18/90

Number of Samples: 9

Sample Type: agueous

* invoice / report w/TO0-04-180

TABLE OF CONTENTS FOR ANALYTICAL RESULTS

PAGES LABORATORY ﬁ SAMPLE IDENTIFICATION
3 2 TO-04-181-01 S-13
3 3 TO-04-181-02 §-14
j 4 TO-04-181-03  8-15
j 5 T0-04-181-04 S-16
: 6 TO-04-181-05  §-17
7 TO-04-181-06  SD-3
8 TO-04-181~07  SF~7

TO-04-181-08 Trip Blank
g T0-04-181-09  SR-1

Reviewed and Approved:

%2—*%—-5—?)/

Suzanqg/%eaudry
Project Manager

American Council of Independent Laboraiories
International Association of Environmaentat Testing Laboratories
American Association ior Laboraiory Accreditation

IT Analytical Services, 2055 Junction Avenue, San Joge, CA 85131 ~ (408) 943-1540 6B1-1-89




Company: Shell 0il Company
Date: 05/04/90

SAMPLE ID: S-13

SAMPLE DATE: 04/18/90

Lag SAMPLE ID: TO004181-01
SAMPLE MATRIX: agueous

Page:

TEST NAME: Petroleum Hydrocarbons

‘ RECEIPT CONDITION: Cool pH < 2

RESULTS in Milligrams per Liter:

2

Client Work ID: GR3615,15275 Washngtn,S.Lndro

e -

IT ANALYTICAL SERVICES

SAN JOSE, CA

Work COrder: TO-04-181

EXTRACTION ANALYSIS
METHOD DATE DATE
BTEX 8020 04/20/90
Low Boiling Hydrocarbons 8015 04/20/90
DETECTION
PARRMETER LIMIT DETECTED
Low Boiling Hydrocarbons
calculated as Gasoline 0.05 0.085
ETEX
Benzene 0.0005 0.Q087
Toluene 0.0005 None
Ethylbenzene C.0005 None
Xylenes (total} 6.001 None

682.1-89



§ Page: 3

IT ANALYTICAL SERVICES
Company: Shell Oil Company SAN JOSE, CA
Date: 05/04/90 -
Client Work ID: GR3I615,15275 Washngtn,S.Lndro Work Order: TO-04-181

. e -

TEST NAME: Petroleum Hydrocarbons

SAMPLE ID: S§-14

SAMPLE DATE: 04/18/90

LAB SAMPLE ID: T004181-02
SAMPLE MATRIX: agqueous

RECEIPT CONDITION: Cool pH < 2

RESULTS in Milligrams per Liter:

EXTRACTION ANALYSIS
METHOD DATE DATE
BTEX 8020 04/20/90
Low Boiling Hydrocarbons 8015 04/15/90
: DETECTION
: PARAMETER LIMIT DETECTED
i Low Boiling Hydrocarbons
{ calculated as Gasoline 0.050 1.2
|
~ BTEX
! Benzene 0.002 0.20
§ Toluene ¢.0005 0.11
1 Ethylbenzene 0.0005 0.030

Xylenes (total) 0.001 0.096

\ BE2-1-82




Page: 4

IT ANALYTICAL SERVICES
Company: Shell 0il Company _ SAN JOSE, CA
| Date: 05/04/50
. Client Work ID: GR3615,15275 Washngtn, §.Lndro Work Order: T0-04-181

3

TEST NAME: Petroleum Hydrocarbons

SAMPLE ID: S-15

SAMPLE DATE: 04/18/90

LAB SRMPLE ID: T004181-03
SAMPLE MATRIX: agueous

RECEIPT CONDITION: Cool pH < 2

RESULTS in Milligrams per Liter:

EXTRACTION ANALYSIS
METHOD DATE DATE
BTEX BO20 04/20/90
Low Beoiling Hydrocarbong 8015 04/20/90
DETECTION
PARAMETER LIMIT DETECTED
Low Boiling Hydrocarbons
calculated as Gasoline 0.050 None
BTEX
Benzene ) 0,0005% None
Toluene 0.0005 None
Ethylbenzene ¢.0005 None

| Xylenes (total) 0.001 None

692-1-B3
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IT ANALYTICAL SERVICES
Company: Shell 0il Company SAN JOSE, CA
Date: 05/04/90 )
Client Work ID: GR3615,15275 Washngtn,S.Lndro Work Order: T0-04-1B1

Lm0 Ay

TEST NRME: Petroleum HBydrocarbons

SAMPLE ID; S-16

SAMPLE DATE: 04/18/90

LAEB SAMPLE ID: TO004181-04
SAMPLE MATRIX: agueous

RECEIPT CONDITION: Cool pH < 2

RESULTS in Milligrams per Liter:

EXTRACTION ANALYSIS
METHOD DATE DATE
BTEX 8020 04/20/90
Low Boiling Hydrocarbons 801s 04/20/90
DETECTION

‘ PARAMETER LIMIT DETECTED

i Low Boiling Hydrocarbons
calculated as Gascline 0.050 None

BTEX

Benzene G.0005 0.0010
Toluene 0.0005 None
Ethylbenzene : 0.000s Nene

Xylenes (total) 0.001 None

682-1-83
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i IT ANALYTICAL SERVICES
Company: Shell 0il Company SAN JOSE, CA
Date: (05/04/90 :
Client Work ID: GR3615,15275 Washngtn,S.Lndro Work Order: T0O-04-181

W

TEST NAME: Petroleum Hydrocarbouns

1 SAMPLE ID: §-17

‘ SAMPLE DATE: 04/1B/90

LAB SAMPLE ID: TO04181-05
SAMPLE MATRIX: agqueous

RECEIPT CONDITION: Cool pH < 2

RESULTS in Milligrams per Liter:

EXTRACTION ANALYSIS
METHOD DATE DATE
BTEX 8020 04/20/90
Low Boiling Hydrocarbons 8015 04/20/90
i DETECTION
3 PARAMETER LIMIT DETECTED
| Low Boiling Hydrocarbons
5 calculated as Gasoline 0.050 None
| BTEX
Benzene 0.0005 None
Toluene 0.0005 None
Ethylbenzene G.0005 None

Xylenes (total) 0.001 None

682-1-89
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IT ANALYTICAL SERVICES
Company: Shell Oil Company SAN JOSE, CA
Date: 05/04/90 :
Client Work ID: GR3615,15275 Washngtn,S.Lndro Work Order: T0-04-181

‘“

TEST NAME: Petroleum Hydrocarbons

SAMPLE ID: SD-3

SAMPLE DATE: 04/18/90

LAB SAMPLE ID: TO004181-06
SAMPLE MATRIX: agueous

RECEIPT CONDITION: Coocl pH < 2

RESULTS in Milligramse per Liter:

EXTRACTION ANALYSIS

METHOD DATE DATE

BTEX 8020 04/24/80

Low Boiling Hydrocarbons 8015 04/24/90

DETECTION

PARAMETER LIMIT DETECTED
Low Boiling Hydrocarbons

calculated as Gascline 2.5 75.

BTEX

Benzene 0.02 3.7

Toluene 0.02 1.4

Ethylbenzene 0.02 2.5

b
(A

Xylenes (total) 0.05

632-1-89
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IT ANALYTICAL SERVICES
Company: Shell 0il Company SAN JOSE, CA
Date: 05/04/90 ’
Client Work ID: GR3615,15275 Washngtn,S.Lndro Work Order: TO-04-181

e T

TEST NAME: Petroleum Hydrocarbons

SAMPLE ID: SF-7 -

SAMPLE DATE: 04/18/90

LAB SAMPLE ID: T004181-07

‘ SAMPLE MATRIX: agqueocus

RECEIPT CONDITION: Cool pH < 2

RESULTS in Milligrams per Liter:

EXTRACTION ANALYSIS

METHOD DATE DATE

BTEX 8020 04/20/90

Low Beiling Hydrocarbons 8015 04/20/90

DETECTION

PARAMETER LIMIT DETECTED
Low Boiling Hydrocarbons

calculated as Gasoline 0.050 None

BTEX

Benzene 0.0005 Ncone

Tocluene ¢.0005 Kone

Ethylbenzene 0.0005 None

Xylenes (total) 0.001 None

682-1.89




Page: § IT ANALYTICAL SERVICES

Company: Shell 0il Company SAN JOSE, CA

Date: (05/04/90
Client Work ID: GR3615,15275 Washngtn,S.Lndro Work Order: TO-04-181

W

TEST NAME: Petrcleum Hydrocarbons

SAMPLE ID: SR-1

SRMPLE DATE: 04/19/90

LAB SAMPLE ID: T0Q4181-09
SAMPLE MATRIX: aqueous

RECEIPT CONDITION: Cool pH < 2

RESULTS in Milligrams per Liter:

EXTRACTION ANALYSIS
METHOD DATE DATE
BTEX 8020 04/20/%0
Low Boiling Hydrocarbons 8015 04/20/90
DETECTION
PARARMETER LIMIT DETECTED
Low Boiling Hydrocarbons
calculated as Gasoline 0.25 1.0
BTEX
Benzene 0.002 0.13
Toluene 0.002 C.047
Ethylbenzene 0.002 0.047

Xylenes (total) 0.005 0.22

682-1-80
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IT ANALYTICAL SERVICES
Company: Shell 0il Company SAN JOSE, CA
Date: 05/04/90 )
Client Work ID: GR3615,15275 Washngtn,S.Lndro Work Order: T0-04-181

T ———

TEST CODE TPHVB TEST NRME TPH Gas,BTEI by 8015/8020

The method of analysis for low boiling hydrocarbeons is taken from
EPA Methods 8015, 8020 and 5030. The sample is examined using the purge
and trap technique. Final detection is by gas chromatography using a
flame icnization detector as well as a photoionization detector. The result
for total low beiling hydrocarbons is calculated as gasoline and includes
benzene, toluene, ethylbenzene and xylenes.

6821-89
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GeoStrategies Inc.

APPENDIX E
FIELD METHODS AND PROCEDURES




GeoStrategies Inc. - April 20, 1990

FIELD METHODS AND PROCEDURES

EXPLORATION DRILLING

Mobilization

Prior to any drilling activities, GeoStrategies Inc. (GSI) will verify
that necessary drilling permits have been secured.

Utility locations will be located and drilling will be conducted so as
not to disrupt activities at a project site. GSI  will obtain and
review available public data on subsurface geology and if warranted,
the location of wells within a2 half-mile of the project site will be
identified. Drillers will be notified in advance so that drilling
equipment can be inspected prior to performing work.

Drilling

The subsurface investigations are typically performed to assess the
lateral and wvertical extent of petroleum hydrocarbons present in soils
and groundwater. Drilling methods will be selected to optimize field
data requirements as well as be compatible with known or suspected
subsurface geologic conditions.

Moenitoring wells are installed using a truck-mounted hollow-stem auger
drill rig or mud-rotary drill rig. Typically, the hollow-stem rig is
used for wells up to 100 feet, if subsurface conditions are
favorable. Wells greater than 100-feet deep are typically drilled
using mud-rotary techniques, When mud rotary drilling is used, an
electric log will be performed for additional lithological

information. Also during mud rotary drilling, precautions will be
taken to prevent mud from circulating contaminants by using a
conductor casing to seal off contaminated zones. Samples will be

collected for lithologic logging by continuous chip, and where needed
by drive sample or core as specified by the supervising geologist.

Page |



GeoStrategies Inc. April 20, 1990

Scil Sampling

Shallow soil borings will be drilled using a truck-mounied hollow-stem

; auger drilling rig, unless site conditions favor a different drilling

® method.  Drilling and sampling methods will be consistent with ASTM

Method D-1452-80. The auger size will be a minimum 6-inch nominal

outside-diameter (Q.D). No drilling fluids will be wused during this

drilling method. The augers and other tools used in the bore hole

will be steam cleaned before use and between borings to minimize the
possibilities of cross-contamination between borings,

Soil samples are typically collected at 35-foot intervals as a minimum
from ground surface to total depth of boring. Additional soil samples
will be collected based on significant lithologic <changes and/or
potential chemical content. Soil samples from each sampling interval
will - be lithologically described by a GSI geologist (Figure 1). Soil
® colors will be described using the Munsell Color Chart. Rock units

‘ will be logged |using appropriate lithologic terms, and colors
described by the G.S.A. Rock Color Chart.

Head-space analyses will be performed to check for the evidence of
; volatile organic compounds. Head-space analyses will be performed
® | using an organic vapor analyzer; either an OVA, HNU, or OVM. Organic
vapor concentrations will be recorded on the GSI field log of boring
(Figure 1). The selection of soil samples for chemical analysis are
typically based on the following criteria:

i 1) Soil discoloration
® i 2) Soil odors
1 3}  Visual confirmation of chemical in soil
4) Depth with respect to underground tanks {or ex1st1ng grade)
5) Depth with respect to ground water
6) OVA reading

L .
Seil samples (full brass liners) selected for chemical analysis are
immediately covered with aluminum foil and the liner ends are capped
to prevent volatilization. The szamples are labeled and entered onto a
Chain-of-Custody form, and placed in a <cooler on blue ice for
transport to a State-certified analytical laboratory.
®
Soil cuttings are stockpiled on-site, Soils are sampled and analyzed
| for site-specific  chemical parameters. Disposition of  soils  is
} dependent of chemical analytical results of the samples.
9

@ | Page 2




GeoStrategies Inc. April 20, 1990

Soil Sampling - cont.

Soil borings not converted to monitoring wells will be backfilled
(sealed) to ground surface  using either a mneat cement or
cement-bentonite grout mixture. Backfilling will be tremied by
continuocusly pumping grout from the bottom to the top of the boring
where depth exceeds 20’ or as required by local permit requirements.

All field and office work, including exploratory boring logs, are
prepared under the direction of a registered geclogist.

Monitoring Well Installation

Monitoring well casing and screen will be constructed of Schedule 40,
flush-joint threaded polyvinylchloride (PVC). The well screen will be
factory mill-slotted unless additional open area is required (eg.
conversion to an extraction well in a low-yield aquifer). The screen
Iength will be placed adjacent to the aquifer material to a minimum of
2-feet above encountered water. Mo screen shall be placed in a
borehole that potentially creates hydraulic interconnection of two or
more aquifer units. Screen slot size and well sand pack will be
compatible with encountered aquifer materials, as confirmed by sieve
analysis,

Monitoring wells will be completed below grade (Figure 2) unless
special conditions exist that require above-grade compietion design.
In the event a monitoring well is required in an aquifer unit beneath
an existing aquifer, the upper aquifer will be sealed off by
installing a steel conductor casing with an annular neat cement or
cement-bentonite grout seal. This seal will be continuously tremie
pumped from the bottom of the annulus to ground surface.

The monitoring well sand pack will be placed adjacent to the entire
screened interval and will extend a recommended minimum distance of
2-feet above the top of the screen. No sand pack will be placed that
interconnects two or more aquifer units, A minimum 2-foot bentonite
pellet or bentonite slurry seal will be placed above the sand pack,
Sand pack, bentonite, and cement ssal levels will be confirmed by
sounding the annulus with a calibrated weighted tape. The remaining
annular space above the bentonite seal will be grouted with a
bentonite-cement mixture and will be tremie-pumped from the bottom of
the annular space to the ground surface. The bentonite content of the
grout will not exceed 5 percent by weight. A field log of boring and
a field well completion form will be prepared by GSI for each well
installed.

Decontamination of drilling equipment before drilling and between
wells will consist of steam cleaning, and/or Alconox wash.

Page 3



GeoStrategies Inc. April 20, 1990

Well Developmen

All newly installed wells will be properly deveioped within 48 hours
of completion. No well will be developed until the well seal has set
a minimum of 12 hours. Development procedures will include one or
more of the methods described below: :

Bailing

Bailing will be used to remove suspended sediments and drilling
fluids from the well, where applicable. The  bailer will be
raised and lowered through the column of water in the well so as
to create a gentle surging action in the screened interval This
technique may be used in conjunction with other techmiques, such
as pumping, and may be used alone if the well is of low yield.

Pumping

Pumping will be used in conjunction with bailing or surging. The
pump will be operated in such a manner as to gently surge the
entire screened interval of the well. This may involve operating
the pump with a packer type mechanism attached and slowly raising
and lowering the pump, or by cycling the pump off and on to allow
water to move in and out of the screened interval. Care will be
used not to overpump a well.

Surging

Surging will be performed on wells that are screened in known or
suspected high vield formations and/or on larger diameter
(recovery) wells. A surge block will be raised and lowered
through the entire screened interval, forcing water in and out of
the well screen and sand pack. Pumping or air lifting will be
used- in conjunction with this method of development to remove any
sediment brought into the well during surging.

Air Lifting

Air lifting will be used to remove sediment from wells as 2an
alternative to pumping under certain  conditions. When
appropriate, a surge block designed for use with air lifting will
be used to agitate the entire screened interval and water will be
lifted out of the well using forced air. When air lifting is
performed, the air source will be either nitrogen or filtered air
and the procedure will be performed gently to prevent any damage
to the well screen or casing and to insure that discharged water
is contained.

Page 4




- GeoStrategies Inc. "~ April 20, 1990

Well Development - cont.,

All well developing equipment will be thoroughly decontaminated prior
to development using a steam cleaner and/or Alconox detergent wash and

clean water rinse, During development procedures, field parameters
(temperature, specific conductance and pH) will be monitored and
recorded on well development forms (Figure 3). Equilibration

requirements consist of a minimum of three readings with the following
accuracy standards:

pH + 0.1 pH units
Specific Conductance + 10% of full scale reading
Temperature + 0.5 degrees Celsius

The wells will be developed until water is visibly clear and free of
sediment, and well purging parameters stabilized. A minimum of 8 to
10 well volumes will be purged from each well, if feasible. If well
purging parameters have not stabilized before 10 casing volumes have
been removed, well development will continue until purging parameters
have stabilized and formation water is being drawn into the well. The
adequacy of well development will be judged by the field technician
performing the well development and based on Known formation
conditions.

Well Survevin

Monitoring wells will be surveyed to obtain top of box elevations to
the nearest +0.01 foot, Water level measurements will be recorded to
the nearest +0.01 foot and referenced to Mean Sea Level (MSL). If
additional wells are required, then existing and newly installed wells
are surveyed relative to MSL.

Page 5



April 20, 1990

GROUND-WATER SAMPLING AND ANALYSIS

unality Assur li ntrol jectiv

The sampling and analysis procedures employed by Gettler-Ryan Inc.
{G-R) for ground-water sampling and monitoring follow specific Quality
Assurance/Quality Control (QA/QC) sguidelines. Quality  Assurance
objectives have been established by G-R to develop and implement
procedures for obtaining and evaluvating water quality and field data
in an accurate, precise, and complete manner so that sampling
procedures and field measurements provide information  that is
comparable and representative of actual field conditions. Quality
Control (QC) is maintained by G-R by using specific field protocols
and requiring the analytical laboratory to perform internal and
external QC checks. It is the goal of G-R to provide data that are
accurate, precise, complete, comparable, and representative. The
definitions for accuracy, precision, completeness, c¢omparability, and
representativeness are as follows;

- Accuracy - the degree of agreement of a
measurement with an accepted referenced or true
value.

- Precision - a measure of agreement among
individual measurements under similar
conditions. Usually expressed in terms of the

‘standard deviation.

- Completeness - the amount of valid data obtained
from a measurement system compared to the amount
that was expected to meet the project data
goals.

- Comparability - expresses the confidence with
which one data set can be compared to another.

- Representativeness - a  sample or group of
samples that reflects the characteristics of the
media at the sampling point. It also includes
how well the sampling point represents the
actual parameter variations which are under
study.

As part of the G-R QA/QC program, applicable federal, state, and local
reference guidance documents are followed. The procedures outlined in
these regulations, manuals, handbooks, guidance documents, and
journals are incorporated into the G-R sampling procedures to assure
that; (1) ground-water samples are properly collected, (2)
ground-water samples are identified, preserved, and transported iIn a
manner such that they are representative of field conditions, and (3)
chemical analysis of samples are accurate and reproducible.

: Page 6
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Guidance and Reference Documents Used to Collect Groundwater Samples

These documents are used to verify G-R sampling procedures and are consistent

with current regulatory guidance.

If site specific work and sampling plans are

required, those plans will be developed from these documents, and newly

received applicable documents.

US.EP.A. - 330/9-51-002

US.E.P.A. - 530/5W611

US.E.P.A. - 600/4-79-020

US.EP.A. - 600/4-82-029

US.E.P.A, - 600/4-82-057

U.S.E.P.A. - SW-846#, 3rd Edition

40 CFR 136:3¢,Table 11
(Code of Federal Regulations)

Resources Conservation and Recover
Act (OSWER 9950.1)

California Regional Water Quality
Control Board (Central Valley
Region)

California Regional Water Quality

Control Board (North Coast, San
Francisco Bay, and Central Valley)

(415) 783-7500

Methods for

_#qaﬂler — ryan inc, .
qenerai ﬂﬂd envirnnmen{al Cﬂﬂllﬂc{ﬂl‘s

NEIC Manual for
Groundwater/Subsurface Investigation
at Hazardous Waste Sites

Procedures Manual for Groundwater

Monitoring at Solid Waste Disposal

Facilities (August, 1977)

Chemical
Water and Wastes (1983)

Analysis  of

Handbook for Sampling and Sample
Preservation of Water and Wastewater
(1982)

Test Methods for Organic Chemieal
Analysis of Municipal and Industrial
Wastewater (July, 1982)

Test Methods for Evaluating Solid

Waste -  Physical/Chemical Methods
(November, 1586)

Required Containers, Preservation
Techniques, and Holding Times
Groundwater Monitoring Technical
Enforcement Guidance Document

(September, 1986)

A Compilation of Water Quality Goals

(September, 1988); Updates (QOctober,
1988)
Regional Board Staff Recommendations
for Initial Evaluations and
Investigation of Underground Tanks:
Tri-Regional Recommendations (June,
1988)

Page 7
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Guidance and Reference Documents Used to Collect Groundwater Samples (cont.)

Regional Water  Quality  Control

Board (Central Valley Region})

State of California Department of
Health Services

State of California Water Resources
Control Board

State of California Water Resources
Control Board

Alameda County Water District

American Public Health Association

Analytical Chemistry (journal)

Napa County

Santa Clara Valley Water District

{415) 783-7500

? 'qeﬂier — ryan inc.
. 7 qeneral an& envlronmen{al Cﬂnlrﬂciors

Memorandum: Disposal, Treatment, and
Refuse  of - Seils Contaminated with
Petroleum Fractions {August, 1986)

Hazardous Waste Testing Laboratory
Certification List (March, 1987)

Leaking Underground Fuel Tank (LUFT)
Field Manual (May, 1988), and LUFT
Field Manual Revision (April, 1989)

Title 23, (Register #85.#%33-8-17-83),
Subchapter 16: Underground Tank
Regulations; Article 3, Sections 2632
and 2634; Article 4, Sections 2645,
2646, 2647, and 2648; Article 7,
Sections 2670, 2671, and 2672
{October, 1686 including 1588
Amendments) ‘

Groundwater Protection Program:
Guidelines for Groundwater and Soil
Investigations at Leaking Underground
Fuel Tank Sites (November, 1988)

Standard Methods for the Examination
of Water and Wastewaters, 16th
Edition

Principles of Environmental Analysis,
Yolume 55, Pages 2212-2218 (December,
1983)

Napa County Underground Storage Tank
Program: Guidelines for Site
Investigations; February 1989,

Guidelines for Preparing or Reviewing
Sampling Plans for Soil and
Groundwater Investigation of  Fuel
Contamination Sites (January, 1989)

Page 8
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Guidance and Reference Documents Used to Collect Groundwater Samples (cont.)

Santa Clara Valley Water District

Santa Clara Valley Water District

American Petroleum Institute

American Petroleum Institute

American Petroleum Institute

Site Specific (as needed)

\
?/‘qe“ler — rtyan inc. (415) 783-7500
| generai and environmenlal conlractors

Investigation and Remediation at Fuel
Leak sites: Guidelines for
Investigation and  Technical Report
Preparation (March 1989)

Revised Well Standards for Santa
Clara County (July 18, 1989)

Groundwater Monitoring &  Sample
Bias; API Publication 4367,
Environmental Affairs Department,
June 1983

A Guide to the Assessment and
Remediation of Underground Petroleum

Releases; API Publication 16238,
February 989
Literature Summary: Hydrocarbon
Solubilities and Attenuations
Mechanisms, API  Publication  44i4,
August 1985
General and specific regulatory
documents as required.

Page 9 .
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Because ground-water samples collected by G-R  are analyzed to the
parts per billion (ppb) range for many compounds, extreme care is
exercised to prevent contamination of samples. When volatile or
semi-volatile organic compounds are included for analysis, G-R
sampling crew members will adhere to the following precautions in the
field:

1. A clean pair of new, disposable gloves are worn for ecach well
being sampled,

2. When possible, samples are collected from known or suspected
wells that are least contaminated (i.e. background) followed
by wells in increasing order of contamination,

3. Ambient conditions are continually monitored to0 maintain
sample integrity,

When known or potential organic compounds are being sampled for, the
following additional precautions are taken:

I.  All sample bottles and equipment are kept away from fuels and
solvents. When possible, gasoline (used in generators) is
stored away from bailers, sample bottles, purging pumps, ctc.

2. Bailers are made of Teflon or Stainless Steel. Other
materials such as plastic may contaminate samples with
phthalate esters which interfere with many Gas Chromatography
(GC) analyses.

3. Volatile organic ground-water samples are collected so that
air passage through the sample does not occur or is minimal
{(to prevent volatiles from being stripped from the samples):
sample bottles are filled by slowly running the sample down
the side of the bottle until. there 1is a positive convex
meniscus over the neck of the bottle; the Teflon side of the
septumn  (in cap) s positioned against the meniscus, and the
cap screwed on tightly; the sample is inverted and the bottle
lightly tapped. The absence of an air bubble indicates a
successful seal; if a bubble is evident, the c¢ap is removed,
more sample 1s added, and the bottle is resealed.

4. Extra Teflon seals are brought into the field in case seals
are difficult to handle and/or are dropped. Dropped seals are
considered contaminated and are not used. When replacing
seals or if seals become flipped, care is taken to assure that
the Teflon seal faces down.

Sample analysis methods, containers, preservatives and holding times
are shown on Table 1, :

«
/‘qef“er — ryan inc. (415) 783.7500 Page 10
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Laboratory and field handling procedures of samples are monitored by
including QC samples for analysis with every submitted sample lot from
a project site, QC samples may include any combination of the
following:

A. Trip Blank: Used for purgeable organic compounds only; QC
samples are collected in 40 milliliter (ml) sample vials
filled in the analytical Iaboratory with organic-free water.
Trip blanks are sent to the project site, and travel with

project site samples, Trip blanks are not opened, and are
returned from a project site with the project site samples for
analysis,

B. Field Blank: Prepared in the field using  organic-free

water. These QC samples accompany project site samples to the
laboratory and are analyzed for specific chemical parameters
unique to the project site where they were prepared.

C. Duplicates: Duplicated samples are collected "second
samples” from a selected well and project site. They are

collected as either split samples or second-run samples
collected from the same well.

D. Equipment Blank: Periodic QC sample collected from field
equipment rinsate to verify decontamination procedures.
The number and types of QC samples are determined as follows:
A, Up to 2 wells - Trip Blank Only
B. 2to5 Wells - 1 Field Blank and | Trip Blank
C. 5 to 10 Wells - 1 Field blank, 1 Trip Blank, and | Duplicate

D. More than 10 Wells - 1 Field Blank, | Trip Blank, and !
Duplicate per each 12 wells

E. If sampling extends beyond one day, quality control samples
will be collected for each day.

Additional QC is performed through ongoing and random reviews of
duplicate samples to evaluate the precision of the field sampling
procedures and analytical laboratory. Precision of QC data is
accomplished by calculating the Relative Percent Difference (RPD).
The RPD is evaluated to assess whether values are within an acceptable
range (typically + 20% of duplicate sample),

qeitler — ryan inc. (415) 783-7500 Page 11
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SAMPLE COLLECTION

This section describes the routine procedures followed by G-R while
collecting  ground-water samples for chemical analysis. These
procedures include decontamination, water-level measurements, well
purging, physical parameter measurements, sample collection, sample
! preservation, sample handling, and sample documentation. Critical
sampling objectives for G-R are to:

1. Collect ground-water samples that are
representative of the sampled matrix and,

2. Maintain sample integrity from the time of sample
collection to receipt by the analytical
laboratory.

Sample analyses methods, containers, preservation, and holding times
are presented in Table 1.

Decontamination Procedures

! All  physical parameter measuring and sampling equipment are
i decontaminated prior to sample collection using Alconox or equivalent
§ detergent followed by steam cleaning with deionized water, Any
‘ sampling equipment surfaces or parts that might absorb specific
i contaminants, such as plastic pump valves, Iimpellers, etc., are
! cleaned in the same manner.

Sample Dbotties, bottle caps, and septa wused for sampling volatile
organics are thoroughly «cleaned and prepared in the laboratory.
Sample bottles, bottie <c¢aps, and septa are protected from all
potential chemical contact before actual usage at a sample location.

During field sampling, equipment placed in a well are decontaminated
before purging or sampling the next well The equipment are
| decontaminated by cleaning with Alconox or equivalent detergent
followed by steam cleaning with deionized water,

Water-Level Measurements

Prior to purging and sampling a well, the static-water levels are
measured in all wells at a project site using an electric sounder
and/or calibrated portable oil-water interface probe (Figure 4). Both
static water-level and separate-phase product thickness are measured
to the nearest +0.01 foot. The presence of separate-phase product is
confirmed wusing a clean, acrylic or polyvinylchloride (PVC) bailer,
measured to the nearest £0.01 foot with a decimal scale tape.

?/‘qel”er — ryan inc, {415) 783-7500 Page 12
qeneral and environmenlal conlraclors




April 20, 1990

Water-Level Measurements (continued)

The monofilament line used to lower the bailer is replaced between
wells with new line to preclude the possibility of
cross-contamination, Field observations (e.g. well integrity, product
color, turbidity, water color, odors, etc.) are noted on the G-R  Well
Sampling Field Data Sheet shown in Figure 4. Before and after each
use, the electric sounder, interface probe and bailer are
decontaminated by washing with Alconox or equivalent detergent
followed by rinsing with deionized water to prevent
cross-contamination,

As mentioned previously, water-levels are measured in wells with known
or suspected lowest dissolved chemical concentrations to the highest
dissolved concentrations.

Well Purging .

Before sampling occurs, well casing storage water and Interstitial
water in the artificial sand pack will be purged using (1) a positive
displacement bladder pump constructed of inert, non-wetting, Teflon
and stainless steel, (2) a pneumatic-airlift pumping system, (3) a
centrifigal pumping system, or (4) a Teflon or Stainless steel bailer
(Figure 5). Methods of purging will be assessed based on well size,
location, accessibility, and known chemical conditions. Individual
well purge volumes are calculated from borehole volumes which take
into account the sand packed interval in the well annular space. As a
general rule, a minimum of 3 and a maximum of 10 borehcole volumes will
be purged. Wells which dewater or demonstrate slow recharge periods
(i.e. low-yield wells) during purging activities may be sampled after
fewer purging cycles. If a low-yield (low recovery) well is to be
sampled, sampling will not take place until at least 80 percent -of the
previously measured water column has been replaced by recharge, or as
per local requirements. Physical parameter measurements (temperature,
pH, and specific conductance) are closely monitored throughout the
well purging process and are used by the G-R sampling c¢rew  as
indicators for assessing sufficient purging. Purging 15 continued
until all three physical parameters have stabilized. Specific
conductance (conductivity) meters are read to the nearest <10
umhos/¢cm, and are calibrated daily. pH meters are read to the nearest
+0.1 pH units and are calibrated daily. Temperature is read to the
nearest (.1 degree F. Calibration of physical parameter meters will
follow manufacturers specifications, Monitoring wells will be purged
according to the protocol presented in Figure 3. Collected field data
during purging activities will be entered on the G-R Well Sampling
Field Data Sheet shown in Figure 4, Copies of the G-R Field Data
Sheets will be reviewed by the G-R Sampling Manager for accuracy and
completeness.

‘quler — ryan inc. (415) 783-7500 Page 13
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DOCUMENTATION

Sampl ntainer Labels
Each sample container will be labeled by an adhestve label, noted in
permanent ink immediately after the sample 15 collected. Label
information will include:
Sample point designation (i.e. well number or code)
Sampler’s identification
Project number

Date and time of collection

Type of preservation used

Well Sampling Data Forms

In the field, the G-R sampling crew will record the following
information on the Well Sampling Data Sheet for each sample collected: '

Project number

Client

Location

Source (i.c. well number)

Time and date

Well accessibility and integrity

Pertinent well data (e.g. depth, product thickness, static
water-level, pH, specific conductance, temperature)

Calculated and actual purge volumes

?/‘qallier — ryan inc. (415) 783-7500 Page 14
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Chain-of -Custody

A Chain-of-Custody record (Figure 6} shall be completed and accompany
every sample and every shipment of samples to the analytical
laboratory in order to establish the documentation necessary to trace
sample possession from time of collections. The record will contain
the following information;

- Sample or station number or sample identification (ID)

- Signature of collector, sampler, or recorder

- Date and time of collection

- Place of collection

. Sample type

- Signatures of persons involved in chain of possession

- Inclusive dates of possession

Samples shall alwavs be accompanied by a Chain-of-Custody record. When
transferring the samples, the individual relinquishing and receiving the
samples will sign, date, and note the time on the Chain-of-Custody record.
G-R will be responsible for notifying the laboratory coordinator when and
how many samples will be sent to the laboratory for analysis, and what
types of analyses shall be performed.

‘qei“er — ryan inc, (415) 783-7500 | Page 15
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Parameter

Total Petroleum

Hydrocarbons
(gasaline)

Benzene
Toluene
Ethylbenzene
Xylenes (BTEX)

Oil & Grease

Total Petroleum

Hydrocarbons
(Diesel}

Haiogented

volatile Organics

{chlorinated
selvents)

Hor chiorinated

solvents

volatile Organics

Semi-VYotatile
Organics

Specific
Conductance
(Field test)

pH (Field test)

Temperature
(Field test}

TABLE 1

SAMPLE AMALYS!IS METHCDS, CONTAINERS, PRESERVATIONS, AND HOLDING TIMES

Analytical
Hethoed

EPA BO1S

{modi fied)

EPA 8020

M S03E

EPA 8015
{modified)

8010

8020

8240

8270

Reporting .
Units Container
mg/i 40 ml. vial
ugfl glass, Teflon
mg/ L 50 ml, vial
ug/ L glass, Teflon
lined septum
mg/1 1 L glass, Teflon
ug/ 1 lined septum
ma/ | 40 ml, vial
ug/l glass, Teflon
lirned septum
ma/ L 40 ml. vial
ug/1 glass, Teflon
lined septum
mg/ | 40 ml. vial
ug/ | glass, Teflen
lined septum
ma/ ! 40 ml, vial
wa/l gless, Teflon
limed septum
mg/ 1 40 ml. vial
g/ L gless, Teflon
lined septum
umhos/cm
pH units
Deg F

Preservation
cool, 4 C

HC1 to pH<2

cool, 4 C
HCt to pH<2

H2504 to pH<2

cool, 4 C

coot, 4 C

cocl, 4 C
HCL te pH<2

cool, 4 C

cool , 4 €

Maximum Helding
Time

14 days (maximum)

7 days (w/o preservative)
14 days {w preservative)

28 days (maximum}

14 days (maximum)

14 days (maximum)

14 days (maximum)

14 days (maximum)

14 days (maximum)



GG osesies e  FIELDEXPLORATORY BORING LOG

B FIGURE 1

Fieid location of boring: Project No.: ] Cate: Bonng No:
Client:
Lecation:
City: Sheet
Logped by: | Driller: of
i Casing instailation data:
[Billing mathod:
Hole diameter: Top of Box Elevation: Datum:
. E . . - g__ Waler |avel
of S @ EE. 'ﬁ_g £ é. =5 238 Time
28 | E5F | &E | EE |51 E| 3B | 258 o
m & =t [ 34 8 L] 86?).2
Ly Description

Remarks:




WELLCONSTRUCTIONDETAIL

.

TR e

=

FIGURE 2
AZE A Total Depth of Boring ft.
H
+ B Diameter of Boring in.
i Drilling Method
C Top of Box Elevation ft.
Referenced to Mean Sea Level
[ Referenced to Project Datum
' D Casing Length f.
Material
E Casing Diameter in.
F  Depth to Top Perforations ft.
G Perforated Length ft.
J Perforated Interval from to ft.
Perforation Type
Perforation Size in,
H Surface Seal from to ft,
Seal Material
! Backfill from to ft.
Backfill Material
J  Seal from to ft.
Seal Material
K
K Gravei Pack from to ft.
Pack Material
L Bottom Seal ft.
Seal Material
M
L

Note: Depths measured from initial ground surface

i A B . Well Construction Detail WELL NO.
[G GeoStrategies Inc.
JOB MUMBER REVEEWED BY RG/CEG DATE REVISED DATE REVISED DATE




WELL DEVELOPMENT FORM FIGURE 3
| Page of
N o _

(to be filled out in office)

Client Ss# Job#

Namé _ Location

Weli# Screened Interval Depth
Aquifer Material Installation Date

Drilling Method Borehole Diameter

Comments regarding well installation:

(to be filled out in the field) Name

Daté Development Method
|
Tot#l Depth - Depth to liquid = WaterColumn

Pro&uct thickness

gals

? X X ____ % 0.0408 =
Water Column Diameter (in.) #Vol
Purge Start Stop | Rate gpn
o e 2 e 2 0 e 2 S . A S St 4 B S S T R S S0 7 P 2 4 o . P e e e o e e et e e e e
Gallons Time Clarity Temp. pH Conductivity
4]

|
11111

Tot%l gallons removed Development stop time
Dep%h to liquid at (time) |
odor of water Water discharged to
Comments




GETTLER RYAN INC. - WELL SAMPLING

General and Environmental Contractors FIELD DATA SHEET
FIGURE 4
i
COMPANY JOB #
|
LOCATION _ DATE
CITY TIME
Well ID. Well Condition
| :
Wel]l Diameter in Hydrocarbon Thickness ft.
Total Depth Volume 2 = 0.7 6" = 1.50 12" = 5.80
°qa ep Bo | Factor | 3 =038 & = 2:60
Depth to Liquid- . (VF) 4 = 066 10" = 4.10
(cﬁsfxfg ) X x(VF) Z(Esgggged) ' gal.
volumes Yolume
Purging Equipment
Sampling Equipment
Stakting Time Purging Flow Rate gpm.
imat Anticipated
() e/ (HE) eom. = (Hipni) min.
Volume . Rate Tirmne
Time pH Conductivity Temperature Volume
Did well dewater? _ If yes, time Volume
’ Saﬁapling Time Weather Conditions
Analysm Bottles Used

Chmn of Custody Number

|
COMMENTS

TATIETY 4 R AT b —— .



Monitering Well Sampling Protocol Schematic

Sampling Crew Reviews Project
Sampling Requirements/Schedule

Field Decontamination and
Instrumentation Calibration
I
Check Integrity of Well
{Inspect fmi' well Damage)
Measure and Record Depth to Water
and Total Well Depth
(Electric Well Sounder)

Check for Floating Product

(0il/Water Interface Probe)
|

f
Floating Product Present

i Confirm Product Thickness

| (acrylic or PVC Bailer)

} Collect Free-Product Sample

. Disselved Product Sample Not
Reguired

Record Data on Field Data Form

FIGURE 5

Floating Product Not Present

Purge Volume Calculation
v =7T(rl12)lh(_% vol)(7.48)=__ /gallons

= 3.14159

17y P
"

Purge volume (galions)

Height of Water Column (feet)
Borehole radius (inches)

Evacuate water from well equal to the calculated purge volume while
monitering groundwater stabilization indicator parameters (pH,
conductivity, temperature) at intervals of one casing volume,

I

i

Well Dewaters after One Purge Volume
(Low yield well)

Well Recharges to 80% of Initial

Measured Water Column Height in

Feet within 24 hrs. of Evacuation.
Measure Groundwater Stability Indicator
Parameters (pH, Temperature, Corductivity)

Coliect Sample and Complete
thain-of-Custody

Pr‘eserjhre Sample According to Required
Chemical Analysis

|
|
|
Transport to Analytical Laboratory
|
|

-
Well Reedily Recovers

l_‘

Record Groundwater Stability Indicator
Parameters from each Additional Purge Volume
$tability indicated when the following Criteria are met:

pH
Cornductivity:
Temperature:

0.1 pH units
10%
.0 degrees F

= I+

p—
Groundwater Stability Achieved

Collect Sample and Complete
Chain-of-Custody

Preserve Sample According
to Required Chemical Analysis

Transport to Analytical Laboratory

1
Groundwater Stability Not Achieved

Continue Purging Until Stability
is Achieved

Collect Semple and complete
Chain-of-Custody

I
Preserve Sample According to Required
Chemical Anmalysis

|

Transport to Analytical Laboratory



ﬁottier - Ryan Inc. Chain of Custody
ENVIRONMENTAL DIVISION FIGUREG
COMPANY JOB NO.

JOB LOCATICN

o-ITY . PHONE NO.

AUTHORIZED DATE P.O. NO.

SANLPLE NO. OF SAMPLE DATEITIME SAMPLE CONDITION
| CONTAINERS MATRIX SAMPLED ANALYSIS REQUIRED LAB ID

AELINQUISHED BY: RECEIVED BY:

RELINQUISHED BY: RECEIVED BY:

IELINQUISHED BY: RECEIVED BY LAB:

®csGNATED LABORATORY: DHS #

aEMARﬁtS:

JATE COMPLETED FOREMAN




GeoStrategies Inc.

APPENDIX F
BENZENE TRANSPORT MODEL




SIMUIATION OF BENZENE TRANSPORT

(July 1987)
M. W. Kemblowski, A. J. Stabenau

Shell Development Company
Westhollow Research Center

Assumptions

Although the groundwater flow field is not truly uniform, and the
streamlines show mild curvature, it was assumed that the flow system
can be approximated assuming a uniform velocity distribution {Iigure
1). This assumption may result in small discrepancies between the
actual and predicted concentration distributions. The pore-water
velocity q was estimated as follows:

g=k+ i/n

where:

k = hydraulic conductivity. Variable head tests performed at the
site provided the following values:

Well No. ¥ [gpd/fr2] k [fe/d]
-1 32.1 4.3
5-4 83.3 11.2
S-6 41.6 5.6

For modeling purposes it was assumed that k = 10 ft/day. It is a
conservative assumption, since the chosen value is close to the upper
range of hydraulic conductivity, and therefore produces higher
pore-water velocities, which in turn results in a higher source mass
fiux calculated by the model,

i = hydraulic gradient, estimated to be i = 0.007 (Figure 1).

n = porosity, estimated to be n =~ 0.4, which is typical for the
type of soils that underlie the service station.

Using these parameters, the pore-water velocity is estimated as q =
175 ft/day.

Source strength and location. The following benzene concentrations
were measured in the samples taken from the monitoring wells:



Benzene Concentration, pph

Kell No. §-3 §-2 S§-3 S§-4 $-5 §5-6 §5-7 §5-8 5-9 5-10
Jan. 1986 24 2 ND 1800 NM NM  NM NM NM KM
June 1986 210 67 ND 3000 ND 59 0.7 ND RD NM
Nov. 1986 18 14 2.5 4800 KD 790 KD ND RD 22
Jan, 1987 35 50 ND 3600 ND 1200 1.7 ND ND 18
Apr. 1987 16 23 ND 4000 ND 270 ND ND ND 0.6

* NM - not measured (the wells did not exist)
#% ND - not detected (below 0.5 ppb)

At the beginning of the investigation, it was thought that the
previous storage complex (Fipgure 1) was the source of groundwater
contamination. The spatial distribution of the benzene concentration
confirms this hypothesis. The most contaminated well (well S-4) is
located downgradient from the stovage complex, whereas the wells
located on both sides of the complex (wells 5-1 and S-2) show much
lower benzene concentrations. The time series of the monitored
benzene concentrations in wells $-2, $-4, 5-6, and $-10 are shown in
Figures 2 through 5. Analysis of these data indicates that in two
wells (§-2 and S$-10) the benzene concentration levels are declining.
This is particularly evident for well S$-10 (Figure 5), which is
located some 165 ft downgradient from the source. This concentration
decline may be dus to increased biodegradation activity resulting
from adaptation of the microbial population to the contaminant plume.
The well closest to the source (well §-4, Figure 3), however, does
not show any significant decrease in the benzene concentration
levels. The benzene concentration in this well fluctuates about 4
ppm level, most likely due to the precipitation events and groundwa-
ter level fluctuations. Therefore, it was conservatively decided to
use the average concentrations for the last three measurement dates
a5 rvepresentative of the benzene distribution. TFor the wells used in
calibration, these average wvalues are: S5-4 - 4133 pph, S§-6 - 753
ppb, and §-10 - 14 ppb.

The herizontael size of the source, Y, in the direction perpendicular
to the flow direction was estimated, based on the analysis of the
flow and chemical data, to be Y = 30 ft. It was assumed that the
source was submerged about 5 ft below the water table. It is a
conservative assumption, but in order to change it we would have to
obtain some information about the three-dimensional concentration
distribution near the source.

Dispersive properties of the aquifer were assumed to be constant,
Based on the data available in the lirerature, the following wvalues
were estimated: o« = 5 ft, o = 0.5 ft, and a = 0,01 ft, where « ,

X, . y - . R
av, @ are longitudinal, -transverse (horiZontal), and wvertical
dispersivities, respectively,



Biodegradation rate. Recent laboratory and field experiments indi-
cate that benzene is biodepraded at the average rate of 5 - 10% per
week, Assuming that the process can be described as first-order
decay, the decay constant 1is calculated to be between 0.007/day to
0.015/day. This gives us the order of magnitude for the decay con-
stant. The actual value is estimated based on the field data.

Continuous Release Model

The transient, three-dimensional concentration distribution of continu-
ously released contaminant from a source of constant concentratien, C
and constant dimensions Y and 2 (where Y = horizontal dimension in the
direction perpendicular te flow, Z = vertical size of the source in the
saturated zone, may be described by

c

Cix,y,z,t) = §2 exp| X

2

3

[1-(L+dma_/q) /%))

erf ([x-qt (l+4max/q)l/2]/[2 (axqt)l/z]}
{erf[(y+¥/2>/z<ayx)1f2} . erf[cy-Y/z)/2<ayx>l/21}
[erf[(z+2)/2(Aazx)l/2} ) erf[(z-Z)/2(azx)1/2]}

For the steady-state conditions, the concentration distribution at the

water table along the centerline {(y = 0, z = 0} may be calculated as
follows: '

R R 1/2
c(x) = C_ exp {an L - (1+bma_/q) 1}

Y Z

| erf [—————=]
4(ayx)1/2 2(a2x)l/2

exf |

This equation was utilized to fit the field data and to estimate the
degradation rate characteristic to the site. Figure 6 shows the distri-
bution of computed and observed benzene concentration, The observed
data are the averages from the last three measurements in wells S§-4 (x =
0), $-6 (x = 90 ft), and $5-10 (x = 165 ft). The simulation was per-
formed for m = 0.0032/day. It may be seen that the model fits the
concentration in well S§-6 guite well. The difference between the
observed and simulated concentrations at well S-10 may be caused by




higher degradation rate between wells $-6 and $-10, due to lower benzene
concentration. Such behavior has been observed in laboratory experi-
ments, Fipure 7 shows the benzene concentration distribution at the low
concentration (<100 ppb) region. Analysis of this distribution indi-
cates that, according to the calibrated model, benzene concentration
should not exceed 7 ppb at the distance larger than some 350 f¢t
downgradient from well 5-4,

Summary

A& benzene mass transport model for the Shell Service Station
was developed. The input parameters were estimated based on the field
investigation (seepage velocity, source size and concentratioa), cali-
bration procedure (biodegradation rate), and other studies (dispexrsivi-
ties). The calibrated benzene degradation rate is m = 0.0032/day. The
results indicate that the biodegradation process should reduce the
benzene concentration below 7 ppb at some 350 ft from the source.
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