© April 17, 1995
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Mr. Lynn Walker
Shell Oil Company
P.O. Box 4023 1
Concord, California 94524 i

RE: Corrective Action Plan
" Former Shell Service Station
15275 Washington Avenue
San Leandro, California
WIC #204-6852-1108

Dear Mr. Walker: -

Enviros, Inc. (Enviros) has prepared this Corrective Action Plan (CAP) to describe a
remedial approach for the referenced site (Plates 1 and 2). The approach described in this
CAP has been developed to address the Alameda County Health Care Services Agency
(ACHCSA) correspondence dated February 16, 1995

1.0 SITE HISTORY

In August 1985, Emcon Associates (Emcon) installed four groundwater monitoring wells v

(designated S-1 through §-4), Lithelogy encountered in the borings was primarilyclay ", . I i
(CL)%_withintetbeﬁ, ed discreet stringers of sand (3M and SP), and silt (ML). B

: Jd%iter was encountered at 6 to 7 feet below grade ffbg). Petroleum hydrocarbons ab uveu s by
calculated as Gasoline (TPH-G) were identified in soil samples ranging from 3,100 to O S P
3,900 parts per million (ppm). Dissotved TPH-G was detected in groundwater in Wells
S-1, S-2, and S-4 ranging from 520 parts per billion (ppb) to 32,000 ppb. ‘Floating

product (0.5 ft.) was measured in Well 5-3.. Tkt w2

In A 1986; Emcon drilled four exploratory soil borings (designated S-A through
SD). This investigation was described in the Emcon report dated September 12, 1986.
Boring S-A was drilled adjacent to the waste oil tank. Borings S-B through S-D were
drilled adjacent to the fuel underground storage tanks (USTs). Boring S-A soils contained
330 ppm TPH, and no waste oil. Borings $-B and S-C contained TPH concentrations
ranging from no-detection (ND) to 1,700 ppm. Boring 5-D was ND at all sample depths.
Boring S-B was completed as a monitoring point by installing 3-inch diameter PVC well
casing in the borehole. Floating product was discovered in 5-B in August 1986.:Product
thickness was reported on August 28, 1986 to be 0.40 ft. Subsequently, this well was
measured and floating product was bailed on a weekly basis.

In December 1986, Wel|iilfvas instalied. TPH-G was detected in well S-5 at a
concentration of 7,800 ppb. Benzene was detected at a concentration of 380 ppb. This
well installation was described in the Emcon report dated January 28, 1987.
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In February 1987, Emcon performed a 1-mile radius water well survey. Based on this
survey and calculated groundwater flow direction, southwest-southeast, only three wells
were located within a 1/4-mile of the subject property in the downgradient direction. All
three wells were former irrigation wells. The closest well was perforated from 100-120
fbg (Well #43). Well #56 was abandoned. Well #41 was drilled to a total depth of 130
feet. No information was available on the perforated zone of this well. Well #41 was
located approximately 1/8-mile south of the subject property. Lif
u.[Pa.ﬂ MD 5 /
=Ja May 1987, Wells 5-B, “Were destroyed during on-site construction wwﬂf- onrin (O /?p,

ﬁt:ﬁwt[es PM‘_&M MZF >g‘f'}e.s !

On Jupe 6, 1987, the waste oil tank was replaced with a double-wall tank. " This tank
removal was docurnented in the Blaine Tech Services, Inc. (Blaine) report dated June 22,
1987. Soil samples collected beneath the removed tank contained 280 ppm TPH-G and 14
ppm benzene. Analysis for Total Petroleum Hydrocarbons as Diesel (TPH-D) was ND.
STLC lead was detected at a concentration of 0.027 mg/L and TTLC lead was detected at a
concentration of 22 mg/kg. Organic lead was identified at a concentration of 0.020 mg/kg.

Aside from benzene, no VOCs were detected in soil samples from beneath the waste oil ,\-ﬁl i
tank.: As a result, smlswemoverexpmwdtaa =nth of d a yzto4 L !

feet wyﬁmﬂfm ditnensions of the white oil tank. §

On June 9, 1987, four fuel USTs were removed; 2-5,000 gallon tanks, 1-8,000 gallon
tank, and 1-7,500 galton tank. These tank removals are described in the Kaprealian
Engineering, Inc. (KEI) report dated June 24, 1987. A total of four soil samples were
collected from the tank pit walls (Samples A through D). Groundwater was encountered at
10.5 fbg. Soil sample analyses indicated TPH-G levels of less than 100 ppm in alI samples Ll
except S‘ample D (910 ppm). However due to exposed underground utilities (Le Sewer

ation could notbe 0e ?A total of approximately; i
_ S July 1987, KEI sampled the stockpiled soils on
site. rconc onis ranged from 11 to 64 ppm and benzene concentrations ranged
from ND to 1.3 ppm. These soxls were subsequently transported and disposed of at an.

appropriate Classlﬂfamhty WA msee

h.
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In Decernber 1987 KEI perfonned a subsurface mvesuganon at the subject property:
Three trenches were excavated away from the former tank pit area. The trenches were du g
down to a depth of approximately 8.5 fbg. TPH-G was identified in soil at concentrations
ranging from 100 to 730 ppm and benzene was identifie m at concentrations ranging I s
from 3.9 to 10 ppm. Tl s On December 22 1987, the
stockpiled soils (approx:matc

[ ]

b thlS mvestigation are presen 2 rpo D cmer 7,1987.

Quarterly groundwater monitoring of existing wells.began in September 1988.
In November 1988, Woodward—Clyde installed monitoring wells S-6 through S- 12,
‘wAdditionally, a $oil gas survey was perfemmed. Soil gas from soil samples ranged from

0.63t05, 800 ppm for TPH—G and 0.070 to 1,000 ppm for benzene. Groundwater
samples collected from Wells S-1 through S- 12 contained detectable concentrations of
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TPH-G ranging from 50 ppb to 70,000 ppb (Well §-3). Benzene was detected at
concentrations up to 4,600 ppb (Well 5-3). These activities are descrlbed in the
Woodward-Clyde report dated April 14, 1989,

In April 1989, GeoStrategies, Inc. (GST) installed Wells S-13 through S-17% Field
procedures for these well installations are described in the GSI report dated October 12,
1989. Additionally, the installation of recovery well SR-1 is also described in this GSI
report.

darch 1990, GSLperfermed a variable ep in Well SR-1, and slug tests

S W §71, S-3, -5, S-7, S-9, - fﬁ s- 13 S- 1§ anu?g Thevariablete’stlastgdSZ
minutes at a pumping rate of 2 gallons per minute. The results of these tests indicated that
the aquifer beneath the subject property demonstrated very low yield. Transmissivity
values ranged from 408 to 11,000 gallons per day per foot. Hydranlic conduetivity values
ranged from 7.3 to 100 feet per day. These data were derived from the slug tests. Based
on actual yield during pumping, these values appear to be inflated and are probably more

. representative of the surrounding sandpack material than actual formation material. Based
on the very low yield of the aquifer and the distribution of petroleum hydrocarbons in the
subsurface, GSI recommended that the Benzene Transport Model developed by Shell Oil
Company be used to track plume attenuation. Quarterly reporting continued throughout
19%0.

/ In 1991, GSI prepared %submmﬂd four, quarterly reporss to the appropriate regulatory
agencies. Additionally, Well 5-18 was installed. This well installation is described in the

GSI June 24, 1991 Sltc Update/Well Installation Report.

In 1993, Wells S-11 through S-15 were paved over.by the City of San Leandro. These
wells were relocated, vault boxes raised to new grade and elevations were resurveyed.

2.0 SITE CONDITIONS
2.1 Previous Investigations

Previous investigations at the subject property have been performed to delineate the extent
of petroleum hydrocarbons in soil and groundwater. Additionally, investigations have

- been performed to characterize hydraulic properties of the shallow aquifer. These
investigations have been presented chronologically in sectlon 1.0 and are described in detail
in the followmg sections of this document. :

2.2 . Site Geology

A total of nineteen monitoring wells have been installed and four exploratory soil borings
have been drilled to characterize subsurface condltmns bencath the subject site. _Based on

fﬁ TEL and CH) willy ditiagiewsiic steing r$ bf 5an it

: il “Well SR-1 is the onIy well that encountered a sandy aquifer (28 to 40 5
fbg). The upper water~bear1ng zone appears to extend from a depth of approximately 6 feet
to 20 fbg. Water in this upper zone is most likely yielded from the discreet sandy interbeds
- and possibly from silty horizons in the predominantly clay (CL and CH) matrix. A’

95276.01 : 3




 eRnviros.

geologic cross-section prepared by Woodwhrd-Clyde Consultants depicting subsurface
lithology is presented in Appendix A. Exploratory boring logs for soil borings and well
borings are also presented in Appendix A.

2.3 Site Hydrogeology

First encountered groundwater occurs at depths ranging from approximately 6 to 20 fbg
based on review of exploratory boring logs. Stabilized depths to groundwater have ranged
from approximately 6 to 9 fbg. Historically, groundwater flow has been predominantly
southwest to southeast. Based on a review of historical groundwater elevation data, water
level fluctuations appear to be approximately 2 to 4 fect seasonally. Groundwater gradient -
calculated from the Emcon 4th Quarter 1994 report was 0.004 ft./ft. This gradient is
consistent with historical groundwater flow gradient.

The groundwé.ter contour map from the Emcon January 5, 1995 report is included in
Appendix B. A summary of Historical Groundwater Elevation Data prepared by Emcon is
presented in Table 1. _

2.4 Soil Chemistry

Sampling data from the underground storage tank removals indicated the presence of R T
TPH-G and benzene in soils from the pit walls and pit bottoms. As a result, over- ‘ {;,:« ‘:: )
excavation was performed, when possible, and stockpiled soils were aerated on site and —
were then properly disposed. Soil samples from the waste oil tank excavation were also
analyzed for TPH-D, volatile organic compounds (VOCs), TTLC and STLC lead. No eftas e
TPH-D or VOCs (except benzene), were present in the soil. TTLC and STLC lead values [y b &1 wedi
“were low (refer to section 1.0). Waste oil was not detected in soil samples taken from the

boring (S-A) adjacent to the waste oil tank.

Sl ":"’Jﬁ-[

Soil samples taken from UST complex borings (S-B through S-D) and monitoring well , .
borings S-1 through S-18 were analyzed for Total Petroleum Hydrocarbons calculated as - = ) feom,
gasoline (TPH-G), and benzene, toluene, ethylbenzene, and xylenes (BTEX). Due to _"; G CQ‘LP?"'—"
shallow groundwater conditions, most of the soil samples analyzed were collected fromthe " = " "
capillary fringe or saturated zones and may be representative of groundwater conditions.. ey

The distribution of TPH-G and benzene in soils is presented on Plate 3. tr 512 A
o Ay Cep T be
2.5 Groundwater Chemistry | regraescetett of

. : G L\._.—v&'i\"l-”«:“ 5
Currently, a total of seventeen monitoring wells exist at the subject site. Of these, there are '
seven on-site wells (S-1, $-3, S-5, S-6, §-7, $-8 and SR-1), and ten off-site wells (S-9
through $-18). The locations of these wells are shown on Plate 2. Quarterly monitoring at
the site began in September 1988, Historical Groundwater Analytical Data are presented in
Table 2 prepared by Emcon. The most recent TPH-G and BTEX concentration map
prepared by Emcon is presented on Plate 4.

Historicélly, low levels of TPH-G and benzene have been present in Wells S-1, 5-6, S-7,

S-10, §-11, S-12, §-13, S-15, 8-16, $-17 and S-18. Several sampling events indicate
levels below method detection limit concentrations in these wells (Table 2), Wells S-1, §-6
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2.7 Previous Source Removal and Remediation Activities

In 1987, the underground storage tanks were remov ! previously
described. “Puring the tank removal, approximatelyq mf soil were
- emeavated. “This 8011 was aerated prior to disposal offsite.

3.0 GROUNDWATER USE EVALUATION
3.1 Beneficial Uses

The residences and commercial properties in the vicinity of the subject site receive water
from the San Leandro and Pardee Reservoirs through the East Bay Municipal Utility
District. Drinking water is not supplied from local groundwater. Therefore, groundwater
contamination beneath the subject property does not pose a threat to humnan health since it is
not a source of dnnkmg water.

3.2  Well Survey ' ~

A well survey was performed by Emcon in 1987 and updated by Enviros in April 1995.
The Alameda County Public Works agency was contacted for a list of wells within a 0.5-
mile radius of the subject property. The well survey data are presented in Appendix C.
Data for downgradient wells identified during this survey are consistent with the 1987
Emcon survey and are presented below. it Lo o
. . . - i BTRNCR

15325 Washington Gualco 1920 130 Trmigation S
915 Lewelling Pianetta 1925 120 Irrigation odus [IFELE
15547 Sedgeham Raele -— -— ' Abandoned

P53 Lew i s:-?if;mfiﬁ{b,

Based on the si%c of the groundwater plume as it is presently delineated, these wells are at
least 1/8-mile from the distal edge of the groundwater plume (i.e. ND perimeter monitoring

wells). (o> &F.
3.3 ‘ Ecological Considerations
No recreational waterways éxist in close proximity to the subject property. San Lorenzo
Creek is located approximately 3/16 of a mile due south of the subject property. This
surface waterway is not threatened based on current plume delineation.
4.0 REMEDIAL ALTERNATIVES EVALUATION

An evaluation of available remediation alternatives was made based on cost effective -
capability in protecting groundwater beneficial uses and receptors. :

4.1 Soil Remediation Alternatives

Ex-situ alternatives include either excavation and disposal or excavation and treatment.
Previous excavation activities removed the majority of contamination in shallow soils.

95276.01 _ ]
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Remaining contamination is present within capillary fringe and saturaied zones. Based on
the extent and depth of this soil contamination beneath the subject property, cost of
construction activities and disposal of soils to a landfill, and required backfilling activities,
this remedial approach is not technically feasible, nor is it cost-effective.

In-situ soil remediation alternatives include soil flushing, solidification/fixation,
bioventing, or soil vapor extraction (SVE). Soil flushing is typically used in conjunction
with groundwater extraction and requires the injection of a designated “washing” solution
which extracts petroleum hydrocarbons from the soil matrix and flushes them down to
groundwater for extraction and surface treatment. Soil ﬂushmg is technically unfeasible -
due to low permeability conditions.

Solidification/Fixation involves permanently bonding petrolenm hydrocarbons within the
soil matrix. Several technologies have been developed for petroleum hydrocarbons such as
Portland cement, flyash, and pozzolanic material. However, inherent problems are
associated with this technology. The fixing agents must come into intimate contact with the
petroleum hydrocarbons to be effective. Since the subsurface lithology is comprised -
predominantly of clay, this technology is not feasible.

Bioventing is accbmplishcd By suppiying oxygen to the soils to enhance and accelerate the
natural biodegradation of petroleum hydrocarbons by indigenous microbes. Since the
subsurface lithology is comprised of low-permeability clays, this technology is not
feasible. :

Soil Vapor Extraction (SVE) is a well documented and proven technology to remediate
petroleum hydrocarbons in soil and on the groundwater table. A vacuum is applied on
extraction wells and the subsequent soil vapors are abated at the ground surface using
appropriate abatement equipment. Air flow through the capillary fringe causes
volatilization of petroleum hydrocarbons on the groundwater surface. Additionally, as air
is pulled through the soil matrix, natural biodegradation is enhanced and accelerated due to
the increase in soil oxygen content. Because of the low permeability of subsurface
materials and shallow groundwater conditions, SVE is not practical for this site.

Natural Attenuation Modeling and Monitoring involves the implementation of
modeling to predict the fate and transport of petroleum hydrocarbons identified in soils, and
institutional controls such as groundwater monitoring to demonstrate that the hydrocarbons
in soils are not leaching to groundwater in a manner which will impact receptors and
beneficial uses of groundwater. The Jow permeability of subsurface materials (i.e. clays)
and aquifer testing indicate that migration of contaminants at this site is very slow.

‘Hagrefore it js technically feasible that natural attenuation factors will degrade hydrocarbons
e tface prior to their migrstion to' potential récepitirs. -

4.2_ Groundwater Remediation Alternatives

The Ex-situ alternative is groundwater extraction and treatment. This alternative includes
the installation of extraction wells to capture and transport petroleum hydrocarbons to a
surface treatment area. Conventional pump and treat systems have proven to be effective in
providing hydrodynamic control to preclude plume migration, however, these types of
systems have also been shown to be very costly in operations are not effective in removing
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petroleum hydrocarbons from soil surfaces (i.e. residual concentrations are not effectively
removed for treatment). Based on aquifer test data for the subject site, pumping of
groundwater for remediation purposes will be ineffective. Furthermore, pumping would
likely promote migration of contaminants from the adjacent service station site onto the
subject site.

In-situ groundwater remedial alternatives include air sparging, groundwater oxygenation
and soil vapor extraction (SVE).

Air sparging involves the injection of air under pressure into the groundwater. This
alternative combines two specific methods of groundwater remediation. First, air injected
into groundwater strips the volatile components of petroleum hydrocarbons from
groundwater. Secondly, air sparging increases the oxygen content of groundwater which
enhances and accelerates natural biodegradation processes by indigenous microbes. While
air sparging can be effective for groundwater remediation within a limited area surrounding
an air sparging well, it has not been demonstrated that any significant radius around the
well is benefited. Furthermore, the increased pressure zones created within the aquifer by
air injection may promote plume migration and no standard method exists for measuring air
sparging's areal influence. Additionally, this technology is not feasible due to low
permeability conditions beneath the subject site. :

Groundwater oxygenation is similar to air sparging. It involves the injection of low
flowrates of air into groundwater in order to increase dissolved oxygen concentrations in
groundwater and enhance biodegradation rates by the indigenous microbes. While this
technology has feasibility to address groundwater, it is probably not feasible at this site due
to low permeability conditions in the subsurface. As a result, this technology was not
considered as an alternative for this site.

Soil vapor extraction (SVE), as previously mentioned, has been proven to aid in the
remediation of groundwater simultaneously with overlying soils and the capillary fringe.
Air flow through the capillary zone causes petroleum hydrocarbons to volatilize from this
zone and the groundwater surface and migrate into the overlying soils for capture and
surface treatment with appropriate equipment. However, because of low permeability
conditions in soils and shallow groundwater conditions beneath the subject site, this
technology is not feasible.

Natural Attenuation Modeli,ngand Mgmrmgmmlwc:s the un,plem&anqg of
- modélifig to predici the fate and ti; pidrocarbons identified in

' grmm&wa:ter, and institutional cor suqh as. gmundwm mmtqnng to demgnstrate that
' § dre not impacting receptors and beneficial uses of groundwater  The low
permeability of subsurface materials (i.e. clays) and aquifer testing indicate that migration
of contaminants at this site is very slow. Therefore it is technically feasible that natural
attenuation factors will degrade hydrocarbons in the subsurface prior to their xmgranon to
potential receptors. ,
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4.3 Evaluation of Remediation Al.ternatives

Enviros has evaluated the screened remediation technologies. Based on this screening, the
technologies have been evaluated for three specific criteria:

¢ Implementability
o Effectiveness in protecting beneficial uses and groundwater receptors

* Cost
Enviros has prepared a Ranklng Matrix which summarizes our evaluanons of remedial
alternatives:
REMEDIAL ALTERNATIVES
RANKING MATRIX
REMEDIATION IMPLEMENTABILITY| EFFECTIVENESS COosT
ALTERNATIVE - IN PROTECTING
' BENEFICIAL
USES
SOIL
ATTENUATION - HIGH HIGH LOW
MONITORING '
‘ Low HIGH HIGH

EX-SITU _

LOW HIGH HIGH
IN-SITU
GROUNDWATER
ATTENUATION - HIGH HIGH LOW
MONITORING :

LOW HIGH HIGH
EX-SITU - o

LOW ' HIGH HIGH
IN-SITU ' '

Due to the limited use of groundwater in the vicinity of the subject site, and the location of
potential receptors, any of the alternatives would be effective in protecting groundwater
rbeneﬁcml uses. Howevcr natural attcnuatlon is the most cost-effective alternative.

95276.01 " .9
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5.0 NATURAL ATTENUATION MODELING
5.1 Natural Attenuation Process Description

The fate and transport of petroleum hydrocarbons beneath the subject site are determined
primarily by physical and chemical processes. The fate of petroleum hydrocarbons in soil
and groundwater beneath the subject property are dictated by the processes of adsorption,
absorption, advection, dispersion, diffusion, volatilization, bicaccumulation and
biodegradation. For aromatic hydrocarbons, biodegradation is likely to be the most: -

- significant natural attenuation factor; ' , . '

Petroleum hydrocarbons released from the subject property have migrated down through
the unsaturated zone primarily via advection and dispersion processes in the vicinity of the
former USTs. Retardation of petroleum hydrocarbons occurs in unsaturated soils through
the processes of adsorption, absorption, volatilization, bioaccumulation and
biodegradation. :

~ Petrolenm hydrocarbons have-been released to groundwater from the unsaturated zone.
However, because of the very low permeability of the saturated lithology (primarily clays),
migration has been slow. As a result, natural attenuation of petroleum hydrocarbons is
suspected to have assisted in impeding migration. '

A review of historical groundwater data indicate a general stabilization of concentrations in
perimeter wells which define the groundwater plume (i.e. S-10, S-11, S-12, §-13, §-15,
S-16, $-17 and S-18). These wells have contained at or near ND levels of petroleum
hydrocarbons (Table 2). '

5.2 Target Receptors

As previously discussed, groundwater is not used as a drinking water source in the vicinity
of the subject property. However, the well survey identified three irrigation wells located
within a 1/4-mile radius of the subject property in the downgradient direction. These wells
are screened in the 100 to 120 fbg range, and are therefore unlikely to be affected by
shallow groundwater contamination at the subject site. Furthermore, they are presently
located approximately 1/8-mile from the distal edge of the hydrocarbon plume based on
monitoring well data. However, they were considered to be receptors in order to maintain
a conservative model. -

San Leandro Creek was also identified approximately 3/16-mile south of the subject site.
This was considered to be an ecological receptor. although it is not threatened based on
plume delineation and is located greater than 1/8-mile from the subject site.

5.3 Fate and Transport Modeling

5.3.1 FATE2 Model Description

FATE?2 is the fate and transport model chosen to predict the migration of petroleum
hydrocarbon contaminants and determine whether migration to target receptors will occur.

95276.01 10
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FATE2 is a modified version of the three-dimensional analytical transient groundwater
contaminant model developed by Domenico (1987). Model assumptions mclude the
following:

' uniform and constant aquifer properties

one dimensional groundwater flow

first-order contaminant decay, degradation, or transformation, and
constant contaminant source of rectangular cross-section in the plane
_perpendicular to groundwater flow.

This original model was issued as FATE in 1992.

Modifications to Domenico’s model have resulted in the implementation of the FATE2
model. These modifications have included:

« automation of model calibration to site specific contaminant plume data

* warning messages which flag input and output parameters which exceed nominal
ranges, .

+ automated calculation of plume attenuation factors, and

* graphical output showing the site spec:1ﬁc plume data, receptor location, and the
modeled plume attenuation.

'Domenico’s model is based an equation which calculates the maximum centerline (of
plume} concentration (of dlssolved contaminant) at steady state. This equation is presented
in Appendix D. _

5.3.2 FAT EZ Mgdg! Parameter Inputg and Outputs

Groundwater contamination sources (i.e. USTs and contaminated 5011) were removed from
the site in 1987. Review of groundwater analytical data from source area wells shows
stabilized levels of hydrocarbons. Therefore, apphcahon of FATE2 is appropnate for this
51te

FATE?2 was applied to the subject site by unhzmg the fo]lowmg input data in the model:

Soil Porosmg, (ft.3/ft.3): Porosity is percent void space in the soil. Typical values
range from 20% to 50%. A spil porosity of 35% was used in this model as it is 2

common clay porosity value. ™ - \_ﬁggl.,b oS
. - N e

Hydraulic Conductlvgy, K (ft. /day) Hydrauhc Conductwlty is a measure of the fi‘?””rt L Aol
capacity of the aquifer to transmit water, Typical values range from 1.00E-04 to  gres™ - £

1.00E+02 (ft./day). Based on site geolpgy and pgior aquifer testing, a Hydraulic & leog I
Gmdtmﬁvity of 3 ft:/day was used in this model

Hydraulic Gradient, i (ft./ft.); Hydraulic Gradlcnt is the change in hydraulic head per
unit of horizontal distance measured in the downgradient direction. Typical values
range from 0.001 to 0.1 ft./ft. 0.005 ft./ft. was used in this model based upon past
quarterly groundwater monitoring data.

95276.01 1"
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Source Concentration. Cs (mg/l): The source concentration is the concentration of the
contaminants of concern (in this case benzene and TPH-G) in groundwater at the
downgradient edge of the source. For use in this model, it has been estimated by
calculating the effective solubility of benzene in groundwater by the following equation:

et

. £-
Cs=Si*Xi - s

- where Si is the solubility limit of the pure compound in water and Xi is the mole o ‘0 © ﬁq g
fraction of the compound in a hydrocarbon mixture (as it is applied to the ot q/
groundwater). In this case, Si = 1780 mg/l and Xi = 0.0205. Thus 36.5 mg/l was
used in this model as Cs for benzene. It should be noted that this represents a worst
case source concentration as Si represents the solubility limit. Furthetmogre, flae highe

_curfent benzene concentration in any of the groundwater monitoring wells is 0.467
Tirgfl, which is 78 times less that the parameter used in the model. .

st

The Cs for TPH-G used in this model was 140 mg/l, which represents the high end of
the range of solubility for TPH-G in water and is more than five times greater than any
currently measured value.- - '

Source Width, Y (ft.): The source width is the maximum distance in feet perpendicular
to the direction of groundwater flow in the saturated zone impacted by the source area.
In this case, the width of the former UST area perpendicular the direction of
groundwater flow was approximately 40 feet. ' '

Source Thickness, Z (ft.): Source thickness reflects the height of the groundwater
column in the source area that contains solubilized petroleum hydrocarbons.

- Groundwater depths fluctuate from approximately 6 to 9 fbg seasonally. Assuming the
total depth of the tank excavation (source area) was 13 fbg, it is estimated that the
maximum height of the groundwater column in contact with the former tank excavation
is 7 feet, which was thus selected as the source thickness for this model.

Monitoring Point Data: FATE? is designed for input of data for up to three monitoring -
point locations. These monitoring points should be located as close to the centerline of
the dissolved plume as possible and should span the full length of the dissolved phase
plume if possible. The monitoring point data input to FATE2 is the concentration of the
contaminants (benzene and TPH-G) and the distance from the source. In this case .
wells SR-1, S-8, and S-10 were input as monitoring points. Concentrations input into
the model are based on worst case conditions, since the highest values which have been

- detected historically were used for each well. Wells S-12, S-13, and S-14 were not

~ considered as monitoring points as concentration gradients indicate their chemistry may
be influenced by the service station located across Lewelling Boulevard to the south of
the subject site.

Receptor Distance, R (ft.): The receptor distance is the distance in feet from the
downgradient edge of the source to the selected receptor location. - As mentioned in the
text above, three irrigation wells are listed within a 1/4-mile radius of the subject
property in the downgradient direction. Based on the size of the groundwater plume as
it is presently delineated, these wells are at least 1/8-mile from the distal edge of the
groundwater plume (i.e. ND perimeter monitoring wells). Although the wells are
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located an even greater distance from the downgradient edge of the source, the more
conservative 1/8 mile (660-feet) distance (the distance from current ND monitoring
wells) was used in this model as the receptor distance.

Target Concentration, C* (mg/l): The target concentration is the selected target
exposure point concentration which must be met at the receptor location. In this case

the California Department of Health Services Primary MCL of 0.001 mg/l was selected
as the target concentration for benzene. No MCL has been established for TPH-G.
The analytical method detection limit of 0.050 mg/l was selected as the target
concentration for TPH-G.

Attenuation Coefficient, A (1/day): The attenuation coefficient is a measure of the rate
at which a compound is lost from a solute plume due to the combined mechanisms of
biodegradation, volatilization, and chemical transformation. For aromatic
hydrocarbons, such as benzene, aerobic biodegradation is often the dominant
mechanism and attenuation rates of 0.001 to 0.01/day are reported for sites where
dissolved oxygen concentrations are sufficient to support aerobic biodegradation. In
this case 0.0025/day for benzene and 0.0015/day for TPH-G, near the lower end of the
attenuation coefficient range, were selected based on existing monitoring well data

Dispersivity Coefficients, x. y. and z directions (0ix, Gy, O7). Dispersivity is a
measure of the plumes tendency to spread horizontally in the direction of groundwater
flow (x direction), horizontally perpendicular to the direction of groundwater flow (y
direction), and vertically (z direction). The values used for these input variables
(dispersivity multipliers) are those provided by the USEPA Office of Solid Waste
Background Document for the Groundwater Screening Procedure to support 40 CFR

Part 268 Land Disposal Restrictions, 1985. These values are o =0.1x (where x is the
downgradient distance from the source), oty = 0tx/3, and oz = 0.05 * 0.

Parameters returned by FATE2 based on input data are as follows:

Attenuvation Factor AF: The attenuation factor, AF, is equal the groundwater
concentration at a given distance divided by the source concentration and ranges in
value from zero to unity. Since the AF varies with distance from the source, the AF
output is provided in the form of a plot where AF is plotted versus distance from the
source area. This plot also includes the site monitoring input data, receptor distance,
and location of plume attenuation length (see below). Therefore, model output can be
compared with site monitoring data from selected well points to support model results.

Receptor Attenuation Factor AFr; The receptor attenuation factor, AFr, is equal the
groundwater concentration at the receptor distance divided by the source concentration.

Plume Attenuation Length, PAL (ft.): The plume attenuation length or PAL is the

distance away from the source in the direction of groundwater flow at which the
groundwater concentration equals the target concentration, c.
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Max Source Concentration, Cs The maximum source concentration that is protective
of a receptor is returned based upon the target concentration and the receptor attenuation

factor.
5.3.3 FATE2 Model Results

The FATE2 input parameters, output data, and plot are presented in Appendix D. Resuilts
of the modeling are as follows: _

Plume Attenuation Length: The PAL returned by FATE2 for benzene is 284 feet, and
for TPH-G is 289 feet which indicates that at the given source concentrations, the
groundwater concentration of benzéne will reach the target concentrations for benzene
and TPH-G 284 and 289 feet respectively in the downgradient direction. These PAL’s

represent less than half the distance to the nearest receptor.

Max Source Concentration, Cs™: s : The maximum source concentration is returned as >S
for both benzene and TPH-G, which indicates that the calculated maximum source
concentration exceeds the solubility limit for benzene. This agrees with our input data
as we had input the solubility limit as the source concentration,

Receptor Attenuation Factor Afr: Because the calculated maximum source
concentration exceeds the solubility limits for benzene and TPH-G, Afr values are
extremely low; 3.27E--12 for benzene and 5.8E-11 for TPH-G. -

5.3.4 FATE?2 Model Results Discussion

In entering FATE2 model input paramei:ers, conservative values were used, including

source concentrations which greatly exceed current measured concentrations since the. X

_ghgsl.jy,;lo_ncal value was used for cach weH BﬁS&d on these inputs, lgmzfﬁl Tgsults 1/{;‘ ba ¢
cat agtenuation will sjegrade hydrocarhor et Jeve from

i Iy‘le's“s than the ¢ iancétothcneamst teceptor (660 feetf The

7 foﬂowmg table summarizes predicted and actual concentrations for TPH-G and benzene for
downgradient wells SR-1, $-8, S-9, §-10, 8-17, and S-18.

S-8 90 11.2 0.86 0.733 0.076
S-9 75 12.6 1.80 0.579 0.080
5-10 155 1.4 0.072 <0.050 0.002
S-17 185 0.84 0.027 <0.050 <(.0003
3-18 193 ___0.93 0.024 <0.050 <0.0003

This table demonstrates that measured concentrations in groundwater are within those
values predicted by the model.
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6.0 GROUNDWATER MONITORING PROGRAM

A groundwater monitoring program is proposed to evaluate conformance of the site to
predicted model values and to ensure that no migration of the plume to potential receptors
occurs.

6.1 Proposed Monitoring Program and Rationale

Proposed monitoring frequencies for each well along with rationale for each are listed as
follows:

Wells S-1, S-6. S-15

_ Te &
These wells are located upgradient from the former USTs. Wells S-6 and S-15 have been mﬂ’"”w
ND for TPH-G and BTEX since their installation, with the exception of isolated anomalous s d
detections. Well S-1 has contained only low-level detections of these compounds. We wi,,-»'!‘?
, jnation of S-6 and S-15 from the. samplmg progtam, and decreasing the - wf]

eaey-of S-1 from quarterly to annual.

Wells S-11 and S-16
Well S-11 has been ND for TPH-G and benzene since its mstallauon Well 5-16 has :
periodically contained low levels of TPH-G and benzene. We propose & tion.of $-11 e

- vermn the sang:»lmg pmgram, and decreasing the smg@gg@uenqef S-16 from quarter]g 5
i tﬁ' aI]Illlﬂ].

Wells SR-1. 8-3. §-5, 8-7

These wells represent source area wells. S-7 has contained low levels of TPH-G and
benzene. Wells SR-1, S-3, and S-5 have contained the highest levels of TPH-G and
BTEX, but concentrations in these wells are stable and free product is not present,, We e
_ propose that these wells be sampled on an annual basighprovided that concentrations in
- downgradient wells remain within values predicted by the model. These wells will
continue to be gauged on a quarterly basis.

Wells 5-8 and S-9

These wells are located downgradient of the source area wells. Concentrations in these -
wells will be used to evaluate the site’s conformance with mode] predictions. These we]l&
-will continue to be sampled on a quarterly basis.

Wells S-10. S-17, and S-18

These wells represent a second tier of monitoring downgradient of the source area. Well
S-10 has contained low-level concentrations of TPH-G and benzene. Wells S-17 and S-18
have been ND for these compounds since their installation, with the exception of isolated
anomalous detections. We propose continued sampling of 5-17 on a quarterly basi, in
order to provide an immediate downgradient indicator should the site fail to conform to
model predictions. Wells S-18 and S-10 are proposed to be sampled on an annuat basis.
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Wells S-12. S-13. and S-14

These wells are located in a downgradient/crossgradient direction from the subject site.
Concentration gradient data suggest that concentrations in these wells are being influenced
by the presence of the service station site located across Lewelling Boulevard to the south
of the Shell site,. (;amnuadquancdymmgaf“’eus 3and elimigation of Wells
8 12 and S-14 from Shell’s monitoring program are proposed.”

Summary

A summary of proposed sampling frequencies is as follows:

Annual (gauge quarterly)
Annual

Annual (gauge quarterly) _
Eliminate from program _ —
Annual .

Quarterly

Quarterly

Annual

Eliminate from program

Eliminate from program

Quarterly

Eliminate from program

Eliminate from program

Annual '

Quarterly

Annual '

Annual (gange quarterly)

Idl—ll—tl—-‘l-ﬂ‘-Hb—‘l—lr—i\bch\th.)hi

= e (WO I SV I

-1
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7.0 SUMMARY

. Modeling using the FATE2 modeling program demonstrates that natural attenuation will be
effective in remediating petroleum hydrocarbons identified in groundwater prior to their
migration to potential receptors.
Data collected during the proposed sampling program will be compared to predicted model
values to ensure continued conformance with model output parameters. Any discrepancies
will be noted in quarterly monitoring reports, along with explanations and corrective action.
If you have any questions regarding the contents of this document, please call.
Sincerely,

Enviros, Inc.

Pyl
effrey L. Peterson

Hydrogeologist

Senior Engineer
C46725
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Attachments

Table 1: Summary of Historical Groundwater Elevation Data
Table 2: Summary of Historical Groundwater Analytical Data

Plate 1: Vicinity Map

Plate 2:Site Plan

Plate 3:Soil Quality Map

Plate 4: Groundwater Quality Map

Appendix A: Exploratory Boring Logs & Geologic Cross-Section
Appendix B:  Fourth Quarter 1994 - Groundwater Contour Map
Appendix C:  Well Survey Data :

AppendixD:  FATE2 Model Parameters

cc: Mr. Scott Seery, Alameda County Health Care Services, Environmental Protection
Division
Mr. Rich Hiett, Regional Water Quatity Control Board, San Franmsco Bay Region
Mr. Mike Bakaldin, San Leandro Fire Department
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Table 1
Summary of Historical Groundwater Elevation Data

Reference Depth to Depthto  Floating Product Groundwater
Elevation Groudwater Floating Product  Thickness Elevation
well Date {ft.-MSL) {feet) (feet) (feet) “(Ft.-MSL)
S-1 11/22/88 21.55 8.01 NA 0.00 13.54
08/10/89 21.55 7.93 NA 0.00 13.62
10/10/89 21.55 8.09 NA 0.00 13.46
01/25/90 21.55 7.73 NA 0.00 13.82
04/18/90 21.55 7.91 NA 0.00 13.64
07/23/90 21.55 7.72 NA 0.00 13.83
10/18/90 21.55 8.55 NA 0.00 13.00
01/28/91 21585 8.52 NA 0.00 13.03
04/25/91 21.55 7.18 NA 0.00 14.37
07/09/91 21.55 8.22 NA 0.00 13.33
10/08/31 21.55 8.70 NA 0.00 12.85
02/05/91 21.55 8.14 NA 0.00 13.41
_ 04/28/92 21.55 7.52 NA 0.00 14.03
07/27/92 21.55 8.28 NA 0.00 13.27
10/26/92 21.55 8.74 NA 0.00 12.81
01/13/93 21.55 5.91 NA 0.00 15.64
04/16/93 21.55 6.66 NA 0.00 14.89
07/23/93 21.55 7.53 NA 0.00 14.02
10/27/93 21.55 8.20 NA 0.00 13.35
01/27/94 21.55 . 7.26 NA 0.00 14.29
05/05/94 21.27° 7.38 NA 0.00 13.89
07/26/94 21.27 7.86 NA 0.00 13.41
10/28/94 21.27 7.86 NA 0.00 13.41
S-3 11/22/88 21.14 7.76 NA 0.00 13.38
08/10/89 21.14 7.92 NA 0.00 13.22
10/10/89 21.14 8.00 NA 0.00 13.14
01/25/90 21.14 7.54 NA 0.00 13.60
04/18/90 21.14 7.74 NA 0.00 13.40
07/23/90 21.14 7.55 NA 0.00 13.59
10/18/90 21.14 8.47 NA 0.00 12.67
01/28/91 21.14 8.38 NA 0.00 12.76
04/25/91 21.14 6.91 NA 0.00 14.23
07/09/91 21.14 8.07 NA 0.00 13.07
10/08/91 21.14 8.61 NA 0.00 12.53
02/05/91 21.14 7.80 NA 0.00 13.34
04/28/92 21.14 7.27 NA 0.00 13.87
07/27/92 21.14 8.10 NA 0.00 13.04
10/26/92 21.14 8.62 NA 0.00 12.52
01/13/93 21.14 5.16 NA 0.00 15.98
04/16/93 21.14 7.18 NA 0.00 13.96
07/23/93 21.14 7.34 NA 000 13.80
10/27/93 21.14 8.03 NA 0.00 13.11
01/27/94 21.14 6.79 NA 0.00 14.35
05/05/94 20.48" 6.75 NA 0.00 13.73
07/26/94 20.48 7.30 NA 0.00 13.18
10/28/94 20.48 8.36 NA 0.00 12.12
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Table 1
Summary of Historical Groundwater Elevation Data

Reference. Depth to Depth to Floating Product Groundwater
Elevation Groudwater Floating Product  Thickness Elevation
well Date {ft.-MSL) {feet) {feet) {feet) {Ft.-MSL)

S-5 08/10/89 21.41 8.28 NA 0.00 13.13
10/10/89 21.41 8.32 NA 0.00 13.09

01/25/90 21.41 8.20 NA 0.00 13.21

04/18/90 21.41 8.32 NA 0.00 13.09

07/23/90 21.41 8.03 NA 0.00 13.38

10/18/90 21.41 9.03 NA 0.00 12.38

01/28/91 2141 8.80 NA 0.00 12.61

04/25/91 21.41 7.40 NA 0.00 14.01

07/09/91 21.41 8.52 NA 0.00 12.89

10/08/91 21.41 9.00 NA 0.00 12.41

02/05/92 - 2141 8.11 _ NA 0.00 - 13.30

04/28/92 21.41 7.70 NA 0.00 13.71

: 07/27/92 21.41 8.52 NA 0.00 12.89
= 10/26/92 21.41 9.02 NA 0.00 12.39
01/13/83 21.41 522 NA 0.00 16.19

04/16/93 21.41 7.04 NA 0.00 14,37

07/23/93 21.41 7.75 NA 0.00 13.66

10/27/93 21.41 8.49 NA 0.00 12.92

01/27/94 2t.41 7.04 NA 0.00 14.37

05/05/94 21.03" - 1.20 NA 0.00 13.83

07/27/94 21.03 7.72 NA 0.00 13.31

10/28/94 21.03 7.82 NA 0.00 13.21

S8 11/22/88 22.02 8.58 NA 0.00 13.44
08/10/89 22.02 8.54 NA 0.00 13.48

10/10/89 22.02 8.58 NA 0.00 13.44

01/25/80 22.02 8.31 NA 0.00 13.71

04/18/90 22.02 8.43 NA 0.00 13.59

07/23/90 22.02 8.24 NA 0.00 13.78

10/18/90 22.02 9.20 NA 0.00 12.82

01/28/91 22.02 9.10 NA 0.00 12.92

04/25/91 22.02 7.74 NA 0.00 14.28

07/08/91 22.02 8.81 NA 0.00 13.21

10/08/91 22.02 9.26 NA 0.00 12.76

02/05/92 22.02 8.47 NA 0.00 13.55

04/28/92 22,02 7.91 NA 0.00 14.11

07/27/92 2202 8.83 NA 0.00 13.19

10/26/92 22.02 9.29 NA 0.00 12.73

01/13/93 2202 9.43 NA 0.00 15.59

04/16/93 22.02 7.12 NA 0.00 14.90

Q7/23/93 22.02 8.14 NA 0.00 13.88

10/27/93 22,02 8.75 NA 0.00 13.27

01/27/94 22.02 7.87 NA 0.00 14.15

05/05/94 21.40" 7.7 NA 0.00 13.69

07/26/94 21.40 8.10 NA 0.00 13.30

10/28/94 21.40 8.04 NA 0.00 13.36

xIs\01170V1 1501091394A1\xis



‘ - . Table 1
Summary of Historical Groundwater Elevation Data

Reference Depth to Depth to Floating Product Groundwater

Elevation Groudwater Floating Product  Thickness Elevation
wall Date (ft.-MSL) {feet) - (feet) {feet) {Ft.-MSL)
S-7 11/22/88 21.47 8.24 NA 0.00 13.23
08/10/89 21.47 8.18 NA 0.00 13.29
10/10/89 21.47 8.35 NA 0.co 13.12
01/25/90 21.47 7.95 NA 0.00 13.52
04/18/90 2147 8.06 NA 0.00 13.41
07/23/90 21.47 7.89 NA 0.00 13.58
10/18/90 21.47 8.83 NA 0.00 12.64
01/28/91 2147 8.77 NA 0.00 12.70
04/25/61 21.47 7.25 NA 0.00 14.22
07/09/91 21.47 8.41 NA 0.00 13.06
10/08/91 2147 8.95 NA 0.00 12.52
02/05/92 21.47 8.04 NA 0.00 13.43
04/28/92 21.47 7.45 - NA 0.00 14.02
07/27192 21.47 8.48 ~ NA 0.00 12.99
10/26/92 21.47 9.95 NA 0.00 11.52
01/13/93 21.47 5.64 NA 0.00 15.63
04/16/93 21.47 6.38 NA 0.00 15.09
07/23/93 21.47 7.72 NA 0.00 13.75
10/27/93 21.47 7.79 NA 0.00 13.68
01/27/94 21.47 7.85 NA 0.00 13.62
05/05/94 20.85* 9.45 NA 0.00 11.40
07/26/94 20.85 7.64 NA 0.00 13.21
10/28/94 20.85 7.68 NA 0.00 13.17
S8 11/22/88 20.72 7.76 NA 0.00 12.896
08/10/89 20.72 7.79 NA 0.00 12.93
10/10/89 20.72 7.84 NA 0.00 12.88
01/25/90 20.72 7.47 NA 0.00 13.25
04/18/90 20.72 7.59 NA .00 13.13
07/23/90 20.72 7.48 NA 0.00 13.23
10/18/20 20.72 8.44 NA 0.00 12.28
01/28/91 20.72 8.28 NA 0.00 12.44
04/25/1 20.72 6.72 NA 0.00 14.00
07/09/91 20.72 7.98 NA 0.00 12.74
10/08/91 20.72 8.55 NA 0.00 12.17
02/05/91 20.72 7.50 NA 0.00 13.22
04/28/92 20.72 7.14 NA 0.00 13.58
07/27/92 20.72 8.06 NA 0.00 12.66
10/26/92 20.72 8.58 NA 0.00 12.14
01/13/93 20.72 532 NA 0.00 15.40
04/16/93 20.72 5.76 : NA 0.00 14.96
07/23/93 20.72 7.29 . NA 0.00 1343
10/27/93 20.72 7.93 - NA 0.00 12.79
01/27/94 20.72 6.31 NA 0.00 14.41
05/05/94 20.32* 6.84 " NA 0.00 13.48
07/26/94 20.32 7.42 NA 0.00 12.80
10/28/94 20.32 7.56 NA 0.00 12.76
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Table 1 ‘
Summary of Historical Groundwater Elevation Data

Reference Depth to Depth to Floating Product Groundwater

Elevation Groudwater Floating Product  Thickness Elevation
well Date {ft.-MSL) (feet) - (feet) (feet) (Ft.-MSL)
89 11/22/88 20.96 7.78 NA 0.00 13.18
08/10/89 20.96 7.82 NA 0.00 13.14
10/10/89 20.96 7.87 NA 0.00 13.09
01/25/90 20.96 7.41 NA 0.00 13.55
04/18/90 20.96 7.65 NA 0.00 13.31
07/23/20 20.96 7.58 NA 0.00 13.38
10/18/90 20.96 8.46 ~ NA 0.00 12,50
01/28/91 20.96 8.29 NA 0.00 12.67
04/25/31 20.96 6.09 NA 0.00 14.87
07/08/H 20.96 7.82 NA 0.00 13.14
10/08/91 20.96 8.55 NA 0.00 12.41
02/05/91 20.96 6.96 NA 0.00 14.00
04/28/92 20.96 6.76 ~ NA 0.00 14.20
07/27/92 20.96 8.10 —~ NA 0.00 12.86
10/26/92 20.96 8.53 NA 0.00 12.43
01/13/93 20.96 6.80 NA 0.00 14.16
04/16/93 20.96 6.28 NA 0.00 14.68
07/23/93 -+ 20.96 7.26 NA 0.00 13.70
10/27/93 20.96 8.00 NA 0.00 12.96
01/27/94 20.96 5.96 NA 0.00 15.00
05/05/94 20.68* 6.99 NA 0.00 13.69
07/26/94 20.68 7.56 NA 0.00 13.12
10/28/94 20.68 7.78 NA 0.00 12.90
S-10 11/22/88 20.69 7.91 NA 0.00 12.78
08/10/a88 20.69 7.94 NA 0.00 12.75
10/10/89 20.69 7.99 NA 0.00 12.70
01/25/90 20.69 7.56 NA 0.00 13.13
04/18/90 20.69 7.1 NA 0.00 12.98
07/23/20 20.69 7.64 NA 0.00 13.05
10/18/90 20.69 8.58 NA 0.00 12.11
01/28/91 20.69 8.35 NA 0.00 12.34
04/25/91 20.69 6.91 NA 0.00 13.78
07/09/91 20.69 8.14 NA 0.00 12.55
10/08/91 20.69 8.70 - NA 0.00 11.99
02/05/31 20.69 7.57 : NA 0.00 13.12
04/28/92 20.58 7.20 NA 0.00 13.49
07/27/92 20.69 8.17 : NA 0.00 12.52
10/26/92 20.69 8.68 NA 0.00 12.01
01/13/93 20.69 378 NA 0.00 16.91
04/16/93 20.69 6.46 ~ NA 0.00 14.23
07/23/93 20.69 7.38 NA 0.00 13.31
10/27/93 20.69 8.09 ) NA 0.00 12.60
01/27/84 20.69 5.81 NA 0.00 14.88
05/05/94 20.15" 6.82 T NA 0.00 13.33
07/26/94 20.15 7.40 NA 0.00 12.75
10/28/94 20.15 7.62 NA 0.00 12.53
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Table 1
Summary of Historical Groundwater Elevation Data

Retference Depth to Depth to Floating Preduct Groundwater
Elevation Groudwater Floating Product  Thickness Elevation
well Date {ft.-MSL) {feet) (feet) (feet) (Ft.-MSL)
S-11 11/22/88 21.26 8.62 NA 0.00 12.64
08/10/89 21.26 8.65 NA 0.00 12.61
10/10/89 21.26 8.64 NA 0.00 12.62
01/25/90 21.26 8.43 NA 0.00 12.83
04/18/20 21.26 8.42 NA 0.00 12.84
07/23/%0 21.26 8.23 NA 0.00 13.03
10/18/90 2126 9.20 NA 0.00 12.06
01/28/91 21.26 9.13 NA 0.00 12.13
04/25/91 21.26 7.53 NA 0.00 13.73
07/09/91 21.26 8.85 NA 0.00 12.41
10/08/91 21.26 9.34 NA 0.00 11.82
02/05/91 21.26 8.50 NA 0.00 12.76
04/28192 2126 7.80 NA 0.00 13.46
07/27/92 2126 8.80 NA 0.00 12.46
10/26/92 21.26 9.42 NA 0.00 11.84
01/13/93 21.26 6.52 NA 0.00 14.74
04/16/93 21.26 6.86 NA 0.00 14.40
07/23/93 21.26 8.07 NA 0.00 13.19
10/27/93 © 2128 NM NM NM NM
01/27/94 21.26 ~ NM NM NM NM
05/05/94 21.24* 7.73 NA 0.00 13.51
07/26/94 21.24 8.30 - NA 0.00 12.94
10/28/94 21.24 8.30 NA 0.00 12,94
S-12 08/10/89 21.05 8.32 NA 0.00 12.73
10/10/89 21.05 8.32 NA 0.00 12.73
01/25/90 21.05 8.18 NA 0.00 12.87
04/18/80 21.05 8.05 NA 0.00 13.00
07/23/90 21.05 7.92 NA 0.00 13.13
10/18/80 21.05 8.80 NA 0.00 12.15
01/28/91 21.05 8.54 NA 0.00 12.51
04/25/1 21.05 7.08 NA 0.00 13.97
07/08/91 21.05 8.42 NA 0.00 12.63
10/08/91 21.05 : 8.80 NA 0.00 12.25
02/05/92 2105 8.07 NA 0.00 12.98
04/28/92 21.05 8.33 NA 0.00 12.72
07/27/92 21.05 8.55 NA 0.00 12.50
10/26/92 21.05 9.03 NA 0.00 12.02
01/13/93 21.05 6.38 NA 0.00 14.67
04/16/93 21.05 6.56 NA 0.00 14.49
07/23/93 2105 7.76 NA 0.00 1329
10/27/93 21.05 NM : NM NM NM
01/27/94 21.05. NM NM NM NM
05/05/94 20.71* 7.48 NA 0.00 13.22
07/26/94 2071 7.92 NA 0.00 12.79
10/28/94 20.71. 7.78 NA 0.00 12.93

xIs\01170\11501\081394A1\xIs




_ Table 1
Summary of Historical Groundwater Elevation Data

Reference Depth to Depth to Floating Product Groundwater
Elevation Groudwater Floating Product  Thickness Elevation
well Date (ft.-MSL) {feet) {feet) {feet) (Ft.-MSL) .
S-13 08/10/89 20.57 8.00 NA 0.00 12.57
10/10/89 20.57 7.95 NA 0.00 12.62
01/25/90 20.57 7.79 NA 0.00 12.78
04/18/90 20.57 7.73 NA 0.00 12.84
07/23/90 20.57 7.63 NA 0.00 12.94
10/18/90 20.57 8.58 NA 0.00 11.99
01/28/91 2057 8.39 NA 0.00 12.18
04/25/91 20.57 7.00 NA 0.00 13.57
07/09/91 20.57 8.12 NA 0.00 12.45
10/08/91 20.57 8.69 NA 0.00 11.88
02/05/92 20.57 7.62 NA 0.00 12.95
04/28/92 20.57 7.15 NA 0.00 13.42
07/27/92 20.57 . 8.20 NA 0.00 12.37
10/26/92 2057 -~ 8.73 NA 0.00 11.84
01/13/93 20.57 5.06 NA 0.00 15.51
04/16/93 20.57 6.38 NA 0.00 14,19
07/23/93 20.57 7.45 NA 0.00 13.12
10/27/93 20.57 NM NM NM NM
01/27/94 - 20.57 NM NM NM : NM
05/05/94 20.16" 6.91 NA 0.00 : 13.25
07/26/94 20.16 7.52 NA 0.00 12.64
10/28/94 20.16 7.68 NA 0.00 12.48
S-14 08/10/89 20.44 7.58 NA 0.00 12.86
10/10/89 20.44 7.62 NA 0.00 12.82
01/25/90 20,44 7.82 NA 0.00 12.62
04/18/90 20.44 7.37 NA 0.00 13.07
07/23/90 20.44 7.28 NA 0.00 13.16
10/18/90 20.44 8.10 NA 0.00 12.34
01/28/91 20.44 8.04 NA 0.00 12.40
04/25/91 20.44 6.40 NA 0.00 14.04
07/09/91 20.44 7.69 NA 0.00 12.75
10/08/1 20.44 8.24 NA 0.00 12.20
02/05/92 20.44 7.20 NA 0.00 13.24
04/28/92 20.44 9.75 NA 0.00 10.69
07/27/92 20.44 - 7.64 NA 0.00 12.80
10/26/92 20.44 8.32 NA 0.00 12.12
01/13/93 20.44 5.07 NA 0.00 15.37
D4/16/93 20.44 5.88 NA 0.00 14.58
07/23/93 20.44 7.06 NA 0.00 13.38
10/27/93 20.44 NM : NM ‘NM NM
01/27/94 20.44 NM : NM NM NM
05/05/94 19.99* 6.48 NA 0.00 13.51
07/26/94 19.99 7.04 NA 0.00 12.95
10/28/94 19.99 ’ 7.07 NA 0.00 12.92
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: X | Table 1
Summary of Historical Groundwater Elevation Data

Reference Depth to Depth to Fioating Product Groundwater
Elevation Groudwater Floating Product  Thickness Elevation
well Date {ft.-MSL) (feet) {feet) (feet) (Ft.-MSL)
S-15 08/10/89 22.22 8.48 NA 0.00 13.74
10/10/89 2222 8.46 NA 0.00 13.76
01/25/90 2222 8.34 NA 0.00 13.88
04/18/90 2222 8.45 NA 0.00 13.77
07/23/90 22.22 822 NA 0.00 14.00
10/18/90 22.22 9.11 NA 0.00 13.11
01/28/91 22.22 9.13 NA 0.00 13.09
04/25/91 2222 7.83 NA 0.00 14.39
07/09/91 22.22 8.93 NA 0.00 13.29
10/08/91 2222 9.26 NA 0.00 12.96
02/05/92 2222 8.60 NA 0.00 13.62
04/28/92 2222 8.09 NA 0.00 14.13
07/27/92 2222 8.83 NA 0.00 13.39
10/26/92. 22.22 .31 NA 0.00 12.91
01/13/93 22.22 6.64 NA 0.00 15.58
04/16/93 22.22 7.14 NA 0.00 15.08
07/23/93 22,22 8.23 NA 0.00 13.89
10/27/93 2222 NM NM NM NM
01/27/94 2222 NM NM NM NM
05/05/94 21.42* 7.57 NA 0.00 13.85
07/26/34 21.42 8.16 NA 0.00 13.26
10/28/94 21.42 7.87 NA 0.00 13.55
S-18 08/10/89 21.82 8.36 NA 0.00 13.46
10/10/89 21.82 8.23 NA 0.00 13.59
01/25/90 21.82 7.88 NA 0.00 13.94
04/18/90 21.82 8.19 NA 0.00 13.63
07/23/90 21.82 8.09 NA 0.00 13.73
10/18/90 21.82 8.90 NA 0.00 12.92
01/28/91 21.82 8.55 NA 0.00 13.27
04/25/91 21.82 7.48 NA 0.00 14.34
07/09/21 21.82 8.48 NA 0.00 - 13.34
10/08/91 21.82 8.95 NA 0.00 12.87
02/05/92 . 21.82 8.20 NA 0.00 13.62
04/28/92 21.82 7.80 NA 0.00 14.02
07127192 21.82 8.29 NA 0.00 13.53
10/26/92 21.82 9.02 NA 0.00 12.80
01/13/93 21.82 578 NA 0.00 16.04
04/16/93 21.82 6.80 NA 0.00 15.02
07/23/93 21.82 7.67 NA 0.00 14.15
10/27/93 21.82 8.52 : NM NM 13.30
01/27/94 21.82 7.20 : NM NM 14.62
05/05/94 21.24* 7.76 NA 0.00 13.48
07/26/94 21.24 7.84 NA 0.00 13.40
10/28/94 - 21.24 7.97 NA 0.00 13.27

xIs\01170\ 1501\091394A1\xls




Table 1
Summary of Historical Groundwater Elevation Data

Reference Depth to Depth to Floating Product Groundwater
Elevation Groudwater Floating Product  Thickness Elevation
well Date {ft.-MSL) (feet) {feet) (feet) (Ft.-MSL)
817 08/10/89 20.95 8.13 NA 0.00 12.82
10/10/89 20.95 8.18 NA Q.00 12.77
01/25/90 20.95 7.60 NA 0.00 13.35
04/18/90 20.95 7.95 NA 0.00 13.00
07/23/90 20.95 7.87 NA 0.00 13.08
10/18/80 20.95 8.mM NA .00 12.24
01/28/91 20.95 8.54 NA 0.00 12.41
04/25/91 20.95 7.15 NA 0.00 13.80
07/09/91 20.95 8.24 NA 0.00 12.71
10/08/91 2095 8.86 NA 0.00 12.09
02/05/92 20.95 7.74 NA 0.00 13.21
04/28/92 20.85 7.41 NA 0.00 13.54
07/27/92 20.95 8.34 NA Q.00 12.61
- 10/26/92 20.95 8.87 NA 0.00 12.08
01/13/93 20.95 3.43 NA 0.00 17.52
04/16/93 20.95 6.70 NA 0.00 14.25
07/23/93 20.95 7.53 NA 0.00 13.42
10/27/93 20.95 8.29 NA 0.00 12.66
01/27/94 20.95 5.78 NA 0.00 15.17
05/05/94 20.45* 6.99 NA 0.00 13.46
07/26/54 20.45 7.62 NA 0.00 12.83
10/28/94 20.45 7.91 NA 0.00 12.54
S-18 04/25/01 21.03 NM NM NM NM
07/09/a1 21.03 8.23 NA 0.00 12.80
10/08/91 21.03 8.84 NA 0.00 12.19
02/05/92 21.03 7.67 NA 0.00 13.36
04/28/92 21.03 7.40 NA 0.00 13.63
07/27192 21.03 8.38 NA 0.00 12.69
10/26/92 21.03 8.83 NA 0.00 12.20
01/13/93 21.03 5.86 NA 0.00 18.17
04/16/93 21.03 4.88 NA 0.00 16.15
07/23/93 21.03 7.56 NA 0.00 13.47
10/27/93 21.03 8.30 NA 0.00 12.73
01/27/94 21.03 6.84 NA 0.00 14.19
05/05/94 20.57* 7.05 NA 0.00 13.52
07/26/94 20.57 7.82 : NA 0.00 12.95
10/28/94 20.57 8.01 NA 0.00 12.56
SR-1 01/25/90 21.45 7.53 NA 0.00 13.92
: 04/18/90 21.45 8.17 NA 0.00 13.28
07/23/80 21.45 7.58 _ NA 0.00 13.87
10/18/90 21.45 8.81 NA 0.00 12.64
01/28/1 21.45 8.37 NA 0.00 13.08
04/25/91 21.45 6.91 NA 0.00 14.54
07/09/A 21.45 8.1 NA 0.00 13.34
10/08/91 2145 8.63 NA 0.00 12.82
02/05/92 21.45 7.68 NA 0.00 13.77
04/26/92 21.45 7.27 NA 0.00 14.18
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-Tabie 1
Summary of Historical Groundwater Elevation Data

Reference Depth to Depth to Floating Product Groundwater

Elevation Groudwater Floating Product  Thickness Elevation

well Date {ft.-MSL) {teet) {feet) (feet) (Ft.-MSL)
SR-1 (cont.) 07/27/92 21.45 B.11 8.10 0.01 13.34
10/26/52 21.45 8.63 NA 0.00 12.82
01/13/g3 21.45 5.46 NA 0.00 15.99
04/16/93 21.45 6.28 NA 0.00 15.17
07/23/93 21.45 7.34 NA 0.00 14.11
10/27/93 21.45 8.04 NA 0.00 13.41
01/27/94 21.45 6.68 NA 0.00 14.77
05/05/94 20.57* 6.81 NA 0.00 13.76
07/26/94 20.57 7.38 NA 0.00 13.19

10/28/94 20.57 7.48 NA 0.00 13.09

FT.-MSL = feet above mean sea level
NM_= not measured
" Top of casing elevation surveyed by L. Wade Hammond on 5/31/94
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Table 2

Summary of Historical Groundwater Analytical Results

(milligrams per liter)

Well Sampling Total
Number Date TPHG Benzene Toluene Ethylbenzene Xylenes
S-1 07/08/85 0.52 NA NA NA NA
09/06/88 <0.050 <0.0005 <.0.001 <.0.001 <0.003
11/16/88 <0.050 <0.0005 <.0.001 <.0.001 <0.003
02/27/89 <0.050 0.0005 <.0.001 <.0.001 <0.003
05/04/89 <0.050 0.001 <.0.001 <.0.001 <0.003
08/10/89 <0.050 0.0007 <.0.001 <.0.001 <0.003
10/10/89 <0.050 <0.0005 <.0.001 <.0.001 <0.003
01/25/90 <0.050 <0.0005 <0.0005 <0.0005 <0.001
04/18/90 <0.050 <0.0005 <0.0005 <0.0005 <0.001
07/23/90 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/18/90 0.08 0.005 <0.0005 <0.0005 0.003
01/28/91 <0.050 0.0045 <0.0005 <0.0005 0.002
. 04/25/91 0.080" 0.0037 <0.0005 0.0007 0.002
- 07/08/91 0.20 0.016 <0.0005 0.0013 0.0058
10/08/91 <0.050 0.0023 <0.0005 <0.0005 <0.0005
02/05/92 0.16 0.0089 <0.0005 0.0021 0.006
04/28/92 <0.050 0.0024 <0.0005 <0.0005 0.0009
07/27/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/26/92 0.057 0.003 0.0016 0.0014 0.0017
- 01/14/93 0.49 0.053 0.0012 0.020 0.033
04/16/93 0.24 0.020 <0.0005 0.015 0.24
07/23/93 <0.050 0.0005 <0.0005 <0.0005 <0.0005
10/27/93 0.060 0.0059 <0.0005 0.0025 0.0017
01/27/94 <0.050 0.0021 <0.0005 <0.0005 0.00063
05/05/94 0.057 0.0039 <0.0005 0.0018 0.0019
07/26/94 <0.05 0.0022 <0.0003 <0.0003 <0.0006
10/28/94 <0.05 0.0008 <0.0003 <0.0003 0.0008
S-3 09/06/88 96 3.4 3400 9.5 2.7 17
11/16/88 70 4.6 Yoo 8.4 25 13
02/27/89 32 2.4 4o 3.1 1.5 6.4
05/04/89 47 4.4 oo 0.30 2.4 15
08/10/89 110 5.7 57%2 5.7 a2 19
10/10/89 52 4.6 vere 3.3 26 15
01/25/90 420 52 swo 41 6.7 34
04/18/90 58 3.8 0 1.4 24 12
07/23/90 49 3.4 2o 1.8 23 12
10/18/90 44 3.5 35tc 0.65 2.4 1
01/28/91 64 40.9%, 500  0.57 1.94 8.09
04/25/91 120 3.9 3500 36 2.4 8.9
07/09/91 50 3.6 %02 23 1.8 10
10/08/91 130 3.6 3e00 1.0 28 8.4
02/05/92 150 2.5 1m0 0.67 27 10
04/28/92 120 22 2202 1.2 2 5.8
07/27/192 190 1.4 /00 <125 <125 34
10/26/92 950 2.0 oo 8.4 16 36
01/14/93 41 2.7 22 25 1.8 6.9
04/16/93 40 0.93 730 28 1.9 14
07/23/93 87 1.6 jLp0  <0.0050 1.3 4.0
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' B Table 2

Summary of Historical Groundwater Analytical Results
{milligrams per liter)

Well Sampiing Total
Number Date TPHG Benzene Toluene Ethylbenzene Xylenes
S-3 (cont.) 10/27/93 36 2.2 2200 <0.5 1.5 3.2
/27/94 190 3.2 3200 3.1 4.1 15
(05/05/94 36 1.1 (te?@ 0.49 1.6 47
07/26/94 18.0 1.039 ie3e 01705 0.8454 0.9675
10/28/94 25.869 0.4679 ¥ 0.2940 0.5482 0.3433
S5 01/08/87 78 0.38 0.51 NR 1.0
09/06/88 7.0 2.6 0.060 0.40 0.7
11/16/88 3.0 0.66 0.060 0.12 0.22
02/27/89 57 2.0 0.22 0.26 0.32
05/04/89 9.0 3.0 0.6 0.63 1.7
08/10/89 5.1 1.1 <0.0580 0.27 0.40
_ 10/10/89 15 3.3 0.16 0.83 22
- 01/25/90 12 2.4 0.36 0.57 14 -
04/18/90 52 1.1 0.040 0.30 0.456
07/23/90 5.5 1.3 0.14 0.32 0.73
10/18/90 12 3.2 0.040 0.72 0.9
01/28/91 2.55 0.41 0.015 0.11 0.060
04/25/91 67 5.1 3.1 2.8 : 11
07/09/91 4.9 0.48 0.036 0.36 1.0
10/08/91 6.6 0.37 0.007 0.19 0.38
02/05/92 44 48 0.85 2.7 8.4
04/28/92 33 14 0.32 1.6 5.2
07/27/92 20 2.4 <0.025 1.8 2.3
10/26/92 21 1.8 0.14 1.5 28
01/14/93 54 1.9 1.0 2.7 16
04/16/93 42 2.0 1.3 43 18
07/23/93 46 2.5 22 34 11
10/27/93 6.5 0.99 0.031 1.1 1.0
01/27/94 34 1.8 0.58 29 9.7
05/05/94 24 0.67 0.070 1.4 2.7
07/27/94 47 0.1936 0.0331 0.3323 0.2812
10/28/94 a2z 0.1673 0.0180 0.2387 0.1045
S-6 11/16/88 0.050 0.0007 <0.001 <0.001 <0.003
02/27/89 <0.050 <(0.0005 <0.001 <0.001 <0.003
05/04/89 <0050 <0.0005 <0.001 <0.001 <0.003
08/10/89 <0.050 <0.0005 <0.001 <0.001 <0.003
10/10/89 <0.050 <0.0005 <0.001 <0.001 <0.003
01/25/90 <0.060 <0.0005 <0.0005 <0.0005 <0.001
04/18/90 <0.0580 <0.0005 0.0006 <0.0005 0.001
07/23/90 <0.050 <0.0005 0.0008 <0.0005 0.0018
10/18/90 <0.050 <0.0005 0.0007 <0.0005 0.0008
01/28/91 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
04/25/91 <0.050 <0.0005 <0.0005 <0.0005 0.0007
07/09/91 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/08/91 <0.050 0.0007 <0.0005 <0.0005 <0.0005
04/28/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005 -
10/26/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
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Table 2

Summary of Historical Groundwater Analytical Results

{milligrams per liter)

Well Sampling Total
Number Date TPHG Benzene Toluene Ethylbenzene Xylenes
S-6 (cont.) 01/13/94 NR NR NR NR NR
04/16/93 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
07/23/93 NR NR NR NR NR
10/27/93 <0.050 <0).0005 <0.0005 <0.0005 <0.0005
01/27/24 NR NR NR NR NR
05/05/94 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
07/26/94 NR NR NR NR NR
10/28/94 <0.05 <0.0003 <0.0003 <0.0003 <0.0006
s-7 11/16/88 0.10 0.0051 0.015 0.002 0.013
02/27/89 0.050 0.0005 0.003 0.001 0.011
05/04/89 <0.050 <0.0005 <0.001 <0.001 <0.003
08/10/89 <0.050 <0.0005 <0.001 <0.001 <0.003
10/10/89 <0.050 <D.0005 <0.001 <0.001 <0.003
01/25/90 <(.050 <0.0005 <0.0005 <0.0005 <0.001
04/18/90 <0.050 <0.0005 <0.0005 <0.0005 <0.001
07/23/%0 <0.050 <0.0005 <0.0005 «0.0005 <0.0005
10/18/90 <0.050 <0.0005 0.0005 0.0005 0.0041
01/28/91 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
04/25/91 0.060 <0.0005 <0.0005 <0.0005 <0.0005
07109/91 <0.050 <0.0005 <0.0005 <0.0005 «<0.0005
02/05/92 <0.050 <0.0005 <0.0005 «<0.0005 <0.0005
10/08/91 <0.050 <0.0005 <0.0005 «(0.0005 <0.0005
04/28/92 <0.050 <0.0005 <(.0005 <0.0005 <0.0005
07/27/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/26/92 0.577 «0.0005 <0.0005 <0.0005 <0.0005
01/14/83 0.056" <0.0005 <0.0005 <0.0005 <0.0005
04/16/93 0.11 0.028 2%  <0.0005 <0.0005 0.0018
07/23/93 0.080 0.00048 0.4® <0.0005 <0.0005 0.0008
10/27/93 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
01/27/94 0.070** <0.0005 <0.0005 <0.0005 <0.0005
05/05/94 0.092 0.0021 2.1  «0.0005 <0.0005 <0.0005
07/26/94 0.088 <0.0003 <0.0003 <0.0003 <0.0006
10/28/94 0.06 <0.0003 0.0005 <0.0003 <0,0006
58 11/16/88 0.1 0.005 <0.001 0.001 0.005
02/27/89 <0.050 0.0024 <0.001 <0.001 <0.003
05/04/89 <0.050 0.0075 <(0.001 0.002 <0.003
08/10/89 <0.050 0.0008 <0.001 <0.001 <0.003
10/10/89 <0.050 <0.0005 <0.001 <0.001 <0.003
01/25/90 <0.050 <0.0005 <0.0005 <0.0005 <0.001
04/18/90 <0.050 <0.00085 <(.0005 «<0.0005 <0.001
07/23/80 <0.050 <0.0005 <0.0005 «<0.0005 <0.0005
10/18/90 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
01/28/91 <0.050 0.055 55  0.0005 <0.0005 0.0014
04/25/91 0.13* 0.018 <0.0005 0.0013 0.0011
07/09/91 0.20 0033 <0.0005 0.0018 0.0028
10/08/91 0.58 0.095 55 0.0022 0.0049 0.0065
02/05/92 0.090* 0.018 <0.0005 0.0062 0.0018
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Table 2

Summary of Historical Groundwater Anatytical Resuits
{milligrams per liter)

Well Sampling Total
Number Date TPHG Benzene Toluene Ethylbenzene Xylenes
S-8 (cont.) 04/28/92 <0.050 0.0059 <0.0005 0.0025 <0.0005
07/27/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/26/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
01/14/93 0.27 0.074 0.0009 0.025 0.0055
04/16/93 1.1 0.42 ¥20  <0.0005 0.20 0.020
07/23/93 0.16 0.023 <0.0005 0.0012 0.0015
10/27/93 0.42 Cob$ 085 57 0.0007 0.011 - 0.0017
01/27194 0.29 0.065 <0.0010 0.0069 0.0024
05/05/94 0.12 0.013 <0.0005 <0.0005 <0.0005
07/26/94 0.115 0.0122 0.0013 <0.0003 0.0027
10/28/94 0.733 0.0759 0.0032 0.0049 0.0042
s-9 11/16/88 1.4 0.069 &7 0.003 0.052 - 0.18
02/27/89 1.6 0.24 24° 0.004 013 0.18
05/04/89 .26 0.47 47 0,010 0.24 0.48
08/10/89 0.52 0.073 72 <0.01 0.040 <0.030
10/10/89 0.38 0.082 %2 <0.001 0.046 0.013
01/25/90 0.75 0.14 /€ 0.0012 0.06% 0.075
04/18/90 0.68 0.15 Y 0.0017 0.050 0.037
07/23/90 0.49 0.094 9¢  0.0012 0.032 0.024
10/18/90 0.39 0.14 /42 0.0007 0.0033 0.024
01/28/91 1.04 0.45 45° 00046 0.085 0.097
04/25/91 5.8 0.88 ¥¥C 0.009 0.36 0.50
07/09/91 14 0.22 22¢  0.0028 0.082 0.10
10/08/91 0.89 0.96 %t  <0.0025 0.016 0.029
02/05/92 0.95 0.24 2% <0.0025 0.028 0.055
04/28/92 1.4* 0.29 29¢ 0.003 0.10 0.081
07/27/92 0.8 0.19 1?¢  <0.0025 0.066 0.068
10/26/92 0.65 0.16 /1¢©  <0.0025 0.063 0.089
01/13/93 19 2.4 10 0.038 1.7 22
04/16/93 10 15 (52  <0.005 1.1 0.99
07/23/93 1.4 0.40 ¥6©  <0.0050 0.26 0.16
10/27/93 25 0.40 +°% <0.005 0.19 0.1
01/27/94 4.8 0.999%¢ 0.016 063 - 0.49
05/05/94 37 0.48 4% <0.005 0.021 0.12
07/26/94 1.0 0.1246 124-6 <0.0003 0.0358 0.0286
10/28/94 0.979 0.0803 ;13;5 0.0070 0.0217 0.0292
1e® ’
$-10 11/16/88 0.33 0.0005 =°  <0.001 0.001 0.011
02/27/89 0.14 <0.0005 <0.003 0.002 0.006
05/03/89 0.22 <0.0005 0.001 0.002 0.007
08/10/89 <0.050 <0.0005  <0.001 <0.001 <0.003
10/09/89 0.17 <0.0005 <0.001 <0.001 <0.003
01/25/90 <0.050 <0.0005 <0.0005 0.0011 0.004
04/18/90 <0.050 <0.0005 0.0009 <0.0005 0.002
07/23/90 0.59 <0.0005 <0.0005 0.0019 0.019
10/18/90 0.14 <0.0005 0.0007 <0.0005 0.007
01/28/91 <0.050 <0.0005 <0.0005 <0.0005 0.0005
04/25/91 <0.050 <0.0005 <0.0005 0.0011 0.0008
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Table 2

Summary of Historical Groundwater Analytical Results

(milligrams per liter)

Well Sampling Total
Number Date TPHG Benzene Toluene Ethylbenzene Xylenes
5-10 (cont.) 07/09/91 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/08/91 0.14 <0.0005 <0.0005 <0.0005 <0.0005
02/05/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
04/28/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
07/27/92 <0.050 <0.0005 <0.0005 <0.0005 <(.0005
10/26/02 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
01/13/93 0.088 <0.0005 0.0006 0.0006 <0.0005
04/16/93 0.080 <0.0005 <0.0005 <0.0005 «0.0005
07/23/93 <0.050 0.0015 <0.0005 0.0007 0.0027
10/27/93 <(0.050 <0.0005 <0.0005 <0.0005 «0.0005
01/27/94 027 0.0011 0.0013 0.0020 0.0074
05/05/94 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
07/26/94 <0.05 <0.0003 <0.0003 <0.0003 <0.0006
10/28/G4 <0.05 0.0024 <0.0003 0.0005 - 0.0008
s-11 11/16/88 <0.050 <0.0005 <0.001 <0.001 <0.003
02/27/89 <0.050 <0.0005 <0.001 <0.001 <0.003
05/03/89 <0.050 <0.0005 <0.001 <0.001 <0.003
08/10/89 <0.050 <0.0005 <0.001 <0.001 <0.003
10/09/839 <0.050 <0.0005 <0.001 <0.001 <0.003
01/25/90 <0.050 <0.0005 <0.0005 <0.0005 <0.001
04/18/90 <0.050 <«0.0005 <0.0005 <0.0005 <0.001
07/23/90 <0.050 <0.0005 0.0006 <0.0005 0.0011
10/18/90 <0.050 <0.0005 <0.0005 <0.0005 0.0005
01/28/91 0.063 <0.0005 0.0033 0.0009 0.007
04/25/91 <0.050 <0.0005 <0.0005 0.0008 <0.0005
07/09/1 <0.050 <(.0005 <(0.0005 <0.0005 <0.0005
10/08/91 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
04/28/92 <0.050 <0.,0005 «0.0005 <0.0005 <0.0005
07/27/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/26/92 <0.050 <0.0005 <0.0005 <0.0005 <(0.0005
01/13/93 NR NR NR NR NR
04/16/93 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
07/23/93 NR NR NR NR NR
10/27/93 NA NA NA NA NA
01/27/94 NR NR NR NR NR
05/05/94 <0.050 <0.0005 <0.0005 «0.0005 <0.0005
07/26/84 NR NR NR NR- NR
10/28/94 <0.05 <0.0003 <0.0003 <0.0003 <0.0006
S-12 11/16/88 0.050 0.0035 <0.001 <0.001 <0.003
02/27/89 <0.050 0.0008 <0.001 <0.001 <0.003
05/03/89 <0.050 <0.0005 <0.001 <0.001. <0.003
08/10/89 <0.050 <0.0005 <0.001 <0.001 <0.003
10/09/89 <0.050 <0.0005 <0.001 <0.001 - <0.001
01/25/90 <0.050 <0.0005 <0.0005 <0.0005 <0.001
04/18/90 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
07/23/90 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/18/90 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
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Table 2

Summary of Historical Groundwater Anaiytical Results

(milligrams per liter)

Well Sampling Total
Number Date TPHG Benzene Toluene Ethylbenzene Xylenes
S-12 (cont) 01/28/91 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
04/25/91 0.090 0.0054 <0.0005 0.0011 0.0007
07/09/91 <0.050 0.0029 <0.0005 <0.0005 <0.0005
10/08/91 0.050 <0.0005 <0.0005 <0.0005 <0.0005
02/05/92 0.050* <0.0005 <0.0005 <0.0005 <0.0005
04/28/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
07/27/92 0.0941 <0.0005 <0.0005 <0.0005 <0.0005
10/26/92 0.086A <0.0005 <0.0005 <0.0005 <0.0005
01/14/93 0.12 0.002 <0.0005 <0.0005 <0.0005
04/16/93 0.060 <0.0005 <Q.0005 <0.0005 <0.0005
07/23/93 0.080 <0.0005 <0.0005 <0.0005 <0.0005
10/27/93 NA NA NA NA NA
01/27/94 NA NA NA NA NA
05/05/94 <0.050 0.0020 <0.0005- <0.0005 <0.0005
07/26/94 0.128 <0.0003 <0.0003 <0.0003 <0.0006
10/28/94 0.167 <00.0003 <(.0003 <0.0003 <0.0006
$-13 05/03/89 0.15 0.0049 0.004 0.002 0.014
08/10/89 0.11 0.0029 <0.001 <0.001 <0.003
10/09/89 0.077 0.0014 <0.001 <0.001 <0.003
01/25/90 0.051 0.0005 <0.0005 <0.0005 <0.001
04/18/90 0.085 0.0087 <0.0005 <0.0005 <0.001
07/23/90 0.080 0.0008 <0.0005 <0.0005 <0.0005
10/18/90 0.13 <0.0005 <0.0005 <0.0005 <0.005
01/28/91 <0.050. <0.0005 0.0009 0.0012 0.001
04/25/91 0.44* 0.0038 <0.0005 <0.0005 0.0006
07/09/91 0.32* 0.0006 <0.0005 <0.0005 <(.0005
10/08/91 0.31 <0.0005 <0.0005 <0.0005 <0.0008
04/28/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/26/92 0.18~ <0.0005 <0.0005 <0.0005 <0.0005
01/13/93 NR NR NR NR NR
04/16/93 0.24 0.0048 <0.0005 0.0013 <0.0005
07/23/93 NR NR NR NR NR
10/27/93 NA NA NA NA NA
01/27/94 NR NR NR NR NR
05/05/94 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
07/26/94 NR NR NR NR NR
10/28/94 0.368 <0.0003 <0.0003 <0.0003 <(0.0006
S-14 05/03/89 53 0.75 040 0.2 0.80
08/10/89 1.8 054 7 0.14 - 0.042 0.05
10/09/89 1.0 0.36 0.060 0.02 0.030
01/25/90 0.64 0.16 0.077 0.017 0.039
04/18/90 1.2 0.20 0.11 0.03 0.096
07/23/90 5.0 0.43 0.34 0.14 0.66
10/18/90 1.8 0.77 0.013 0.017 0.12
01/28/91 0.72 0.20 0.036 0.021 0.078
04/25/91 14 0.93 043 0.25 0.97
07/09/91 0.16 0.030 0.0053 0.005 0.016
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Summary of Historical Groundwater Analytical Results
(milligrams per liter)

Table 2

Well Sampling Total
Number Date TPHG 8enzene Toluene Ethylbenzene Xylenes
S-14 (cont) 10/08/a1 5.4 0.081 0.057 0.095 0.38
04/28/92 2.0 0.27 0.14 0.048 0.17
10/26/82 0.92 0.033 0.012 0.025 0.088
01/13/83 NR NR NR NR NR
04/16/93 4.5 1.1 0.029 0.091 0.17
07/23/93 NR NR NR NR NR
10/27/93 NA NA NA NA NA
01/27/04 NR NR NR NR NR
05/05/94 0.81 0.25 <0.0025 0.0094 0.019
07/26/94 NR NR NR NR NR
10r28/94 5.385 0.2906 0.0858 0.0497 0.1862
8-15 05/03/89 <0.050 <0.0005 <0.001 <0.001 <0.003
08/10/89 <0.050 <0.0005 <0.001.- <0.001 <0.003
10/09/89 <0.050 <0.0005 <0.001 <0.001 «0.003
01/25/90 <0.050 <0.0005 <0.001 <0.001 <0.001
04/18/90 <0.050 <0.0005 <0.0005 <0.0005 <0.001
07/23/80 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/18/90 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
01/28/91 <0.050 <0.0005 0.0006 <0.0005 0.0008
04/25/91 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
07/09/91 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/08/91 <0.050 <0.0005 <0.0005 <0.0005 <(.0005
02/05/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
04/28/92 0.050 0.0008 0.0003 <0.0005 0.0014
Q7/27/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/26/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
01/14/93 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
04/16/93 <0.050 0.00086 0.001 <0.0005 0.0007
07/23/93 <0.050 0.0012 <0.0005 <0.0005 0.0016
10/27/33 NA NA, NA NA NA
01/27/94 NA NA NA NA NA
05/05/94 <0.050 <0.0005 «(2.0005 <0.0005 <(.0005
07/26/94 <0.05 <0.0003 <0.0003 . <0.0003 <0.0006
10/28/24 <0.05 0.0003 <0.0003 <0.0003 <0.0006
S-18 05/04/94 0.38 0.044 0.003 0.002 <0.003
08/10/89 <0.050 0.0006 <0.001 <0.001 <0.003
10/10/89 <0.005 <0.0005 <0.001 <(0.001 <0.003
01/25/80 0.24 0.18 0.0033 0.0008 0.011
04/18/20 <0.050 0.001 <0.0005 <0.0005 <0.001
07/23/90 <0.050 0.0011 <0.0005 <0.0005 <0.0005
10/18/30 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
01/28/1 <0.050 <0.0005 0.0006 <0.0005 0.0009
04/25/91 0.060 0.021 0.0005 0.0032 0.0048
07/09/21 <0.0580 0.001 <0.0005 <0.0005 <0.0005
10/08/91 0.050 0.017 0.0014 0.0012 0.0055
02/05/92 0.15 0.065 0.0007 <0.0005 0.0084
04/28/92 <0.050 0.013 <0.0005 <0.0005 <0.0005
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Table 2

Summary of Historical Groundwater Analytical Resuits

(milligrams per liter)

Well Sampling Total
Number Date TPHG Benzene Toluene Ethylbenzene Xylenes
§-16 (cont.) 07/27/92 0.51 0.13 <0.0025 <0.0005 0.021
10/26/92 <0.050 <(.0005 <0.0005 <0.0025 <0.0005
01/13/93 0.10 0.025 0.0019 <0.0005 0.0084
04/16/93 0.15 0.056 0.0018 0.0046 0.012
07/23/93 <0.050 0.0009 <0.0005 <0.0005 <(.0005
10/27/33 <0.050 0.0015 <0.0005 <0.0005 <0.0005
01/27/94 0.14 0.085 <0.0010 <0.0010 0.013
05/05/84 - 0.071 0.025 <0.0005 <0.0005 0.0042
07/26/94 <0.05 <0.0003 «<0.0003 <0.0003 <0.0006
10/28/94 <0.05 0.0115 <0.0003 <0.0003 0.0018
S-17 05/03/89 <0.050 <0.0005 <0.001 <0.001 <0.003
08/10/89 <0.050 <0.0005 <0.001 <0.001 <0.003
10/09/89 <0.050 <0.0005 <(0.001 <0.001 <0.003
01/25/90 <0.050 <0.0005 <0.0005 <0.0005 <0.001
04/18/90 <0.050 <0.0005 <0.0005 <0.0005 <0.001
07/23/90 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/18/90 0.39 0.010 0.062 0.022 0.1
01/28/91 <0.050. <0.0005 <0.0005 <0.0005 <(.0005
04/25/91 <0.050 <0.0005 <0.0005 <0.0005 <0.0005.
07/09/91 <0.080 <0.0005 <0.0005 <0.0005 <0.0005
10/08/91 <0.050 <0.0005 <0.0005 <Q.0005 <0.0005
04/28/92 <0.050 <(.0005 <0.0005 <0.0005 <0.0005
10/26/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
01/13/93 NR NR NR NR NR
04/16/93 0.13 <0.0005 <0.0005 <0.0005 <0.0005
07/23/93 NR NR NR NR NR
10/27/93 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
01/27/94 NR NR NA NR NR
05/05/94 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
07/26/94 NR NR NR NR NR
10/28/34 <0.05 <0.0003 <0.0003 <0.0003 <0.0006
s-18 0531/ <0.050 <0.0005 <0.0005 <0.0005 <0.0005
07/09/91 <(0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/08/91 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
02/05/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
04/28/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
07/27192 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/26/92 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
01/13/93 <D.050 <0.0005 <0.0005 <0.0005 <0.0005
04/16/93 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
07/23/83 <0.050 <0.0005 <0.0005 <0.0005 <0.0005
10/27/93 <0.050 <0.0005 «<0.0005 <0.0005 <0.0005
01/27/94 <0.050 0.0019 <0.0005 <0.0005 <0.0005
05/05/94 <0.050 <0.0005 <0.0005 <0.0005 <Q.0005
07/26/94 <0.5 <0.003 0.0011 <0.0003 0.0018
10/28/94 <0.05 <0.0003 <0.0003 <0.0006
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Table 2

Summary of Historical Groundwater Analyticai Results
(milligrams per liter)

Well Sampling Total
Number Date TPHG Benzene Toluene Ethylbenzene Xylenes

SR-1 03722/89 5.4 1.1 [t 0.23 0.35 1.3
01/25/90 22 0.47 Y70 0.12 0.11 0.51

04/18/90 1.0 0.13 132 0.047 0.047 0.22

07/23/90 3.2 0.47 470 0.32 0.17 0.87

10/18/90 1.3 0.28 2%0 0.0066 0.1 0.13

01/28/91 0.11 0.12 o 0.012 0.051 " 0.11

07/09/91 14 0.20 259 0.027 0.13 0.34
10/08/91 0.98 0.079 27 0.0015 0.044 0.052

02/05/81 3.8 0.58 &0 0.036 0.32 0.40

04/28/92 K 1.8 (F° 0.46 1.9 0.75

07/27/92 FP FP FP FP FP

10/26/92 1.8 0.37 272 0.010 0.13 0.13

1/13/93 47 1.0 /220 1.1 1.7 13

- 4/16/93 25 1.7 oo 0.43 2.4 8.3

7/23/93 a3 2.4 2¢® 2.0 38 14

10/27/93 2.3 0.34 2% <0.0125 0.27 0.44

1/27/94 36 2 200 1.7 3.0 11

5/5/94 43 15 8% 013 2.9 12
7/26/94 136 - 0.6827 c€%  0.0392 0.9966 2.516
10/28/94 8.462 0.3015 32/ 0.0293 0.2847 2.019

oo
(,99

1=

TPHG = Total petroleum hydrocarbons as gasoline by EPAyhflethod 8015 (modified).

BTEX = Benzene, toulene, ethylbenzene and total xylenes by EPA Method 8020.

NA = Not analyzed; well inaccessible.

NR = Not required.

* = Compounds detected within the chromatographic range of gasoline but not characteristic
of the standard gasoline pattern.

** = The concentration reported as gasoline is primarily due to the presence of a discrete
peak not indicative of gasoiine.

A = Compounds detected are volatile aromatics (BTEX) present in sample.
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. )
LOG OF EXPLORATORY BORING

PROJECT NUMBER 738-08.01 BORING NO. §-1
PROJECT NAME Gettler-Ryan, Shell ® Washington & Lewelling , PAGE 1 OF 2
BY B DATE 6/18/85 San Leandro SURFACE ELEV.
1 POCKET | PENETRA O 5 w| uTHO- I
[TORVANE| PENETRO{ TION §..-3 Z 12| owenc DESCRIPTION
METER | aiowss | 252[ £ || cowmn
o | qso | fo | g |=
0

ASPHALT

CLAYEY GRAVEL; Fill; dark olive gray
(5Y, 3/2); fine to coarse gravel;
30-35% fines; damp; no product odor. I

.tLAT;-dark gray (5Y, &4/1); trace fine sand;
slightly silty; moist; no product
gdor,

CL

@8.5': black (2.5Y, 3/0}; no
product odor.

1.25 | 28 [ I €10': grayish brown (2.5Y, 5/2);
stiff; wet; slight product odor.

3.0 | 25 [
820': 1ight olive brown (2.5Y, 5/4);
very silty; firm; wet; no product
odor.

1.5 12

]

o (] 0wt 1 L0 T

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

“Converted to a 3-inch monitoring well,detailed on Plate C. @f\

BEROCIATEN

PLATE A




)

LOG OF EXPLORATORY BORING

PROJECT NUMBER 738-08.01 BORING NO. S-1
PROJECT NAME Gettler-Ryan, Shell @ Washington & Lewelling, PAGE 2 OF 2
| By '8  pate 6/18/85 San Leandro SURFACE ELEV. |
POCKET |PENETRA] o Elal umo-
frosvae| peneTro  TION ggg ; o i DESCRIPTION |
METER & COLLIMM
(TsF) (T5F) mmu 53 g &
| o 20 //%,

||

| j % HOLE TERMINATED AT 21} FEET. |

L]y

|
(]
un

Lt irceb e

| REMARKS

— e e == % e —

3

PLATE B




NUMBER ORING 7/ WELL NO._S-1

PROJECT ETQ e 'zait =TT B O
PROJECT NAME ﬁﬂs_miﬂs'__l-.m__._z.as_._ TOP OF CASING ELEV.______

COUNTY__Alameda GROUND SURFACE ELEV.

EMCON  \vEuL PERMIT NO. DATUM
G-5 vault box (Std.)
I PR | O |
oL P I SR EXPLORATORY BORING

= a. Total depth 213 .p
b. Diameter g in.

Drilling method_Holiow-Stem Auger

e ) WELL CONSTRUCTION
c. Casing length 19 4
Material _ Schedule 40 PVC
d. Diameter 3 in.
al & e. Depth to top perforations 4 fr.
- f. Perforated length 15 ft.
. n' Perforated interval from_% _to 1% ft

Perforation type _Machined Slot
Perforation size __0-020 inch

g. Surface seal 1 fr
Seal material __Cement
: h. Backfill 2 fe
i , Backfil material _Cement
l b Seal _3 4

Seal material _ Bentonite

j. Gravel pack (31 to 19*) 152 ¢,
Pack material 6 x 12 Monterey Sand

ALttt i Ll

k. Bottom seal 2y ¢t

Seal materiz]__ Bentonite 20-21:
Lompacted Clay 19-20

PLATE C




LOG OF EXPLORATORY BORING

PROJECT NUMBER 738-08.01 BORING NO. $-2
PROJECT NAME gettler-Ryan, Shell @ Washington & Lewelling, PAGE 1 OF 1
BY ""J8  DATE 6/18/85 San Leandro SURFACE ELEV.
FOCKET '“‘E'“*g 9 E % W
owvane|penereof mon | ZSEZ) 2 (2] cuamic DESCRIPTION
ase) | s Fu <]
0
. = N ASPHALT
1 X — =4 GRAVEL; Fill; 30% fines
: : CLAY; dark gray (5Y, 3/1); trace fine sand; I
L S slightly silty; moist; slight product
L 7 odor.
= i 1
- 5
v Tl G |
! | AL SILTY SAND; very dark gray (5Y, 3/1); 50%
L [/ fine sand; 50% silt; loose; wet; strong
= / _product odor. |
A / CLA% black (2.5Y, 2/0); slightly silty ;
2.0 32 | very stiff; very moist; slight
! _ / product odor. |
E 10— %
% 813.5': grayish brown (2.5Y, 5/2);: I
! / stiff; wet; no product odaor.
3.0 128 L s /
[ - / @18.5': light brownish gray (2.5Y, 6/2); |
/ 40% silt; trace fine sand; stiff; wet; no
/ product odor,
1.75 | 18 20 Aunie TERMINATER AT 20 FEEL.
REMARKS Drilled using 8-inch continuous flight hollow-stem auger. |
| Converted to 3-inch monitoring well, detailed on Plate E, @f\
—— — = — —_— e ————

PLATE D




| —— ———
WELL DETAILS
PROJECT NUMBER_73g-08.01 BORING / WELL NO._$=2__
ettler-Ryag, shel].€
@ PROJECT NAME Hsshi ghioh B L 2nelling TOP OF CASING ELEV._
/ COUNTY__Alameda GROUND SURFACE ELEV.
SMCON  weL perMIT NO. DATUM
G-5 vault box (Std.)
- —
EXPLORATORY BORING
a. Total depth 20 f
F b. Diameter —8 _in.
Drifling method_Hollow-Stem Auger
- d b ) =
e : WELL CONSTRUCTION
c. Casing length 183 n
Material Schedule 40 PVC
d. Diameter —3 in.
al e. Depth to top perforations  __4 ft,
77 ’i f. Perforated l.ength 141 g
Arroes | Perforated interval from_4 tol8% ft.
Perforation type_Machined Slot
: Perforation size __0.020 inch
3 g. Surface seal 1 ft
L Seal material __Cement
. h. Backfiil 7
: Backfill material _Cement .
i Seal _ % g
Seal material __Bentonite
j. Gravel pack {33 to 183') _15__ft.
Pack material __6_x_12 Monterey Sand
= ‘ k. Bottom seal 13 1,
ol ) 3 Seal material__Compacted clay
b | |
— ——————————
PLATE E




_ _ | )
LOG OF EXPLORATORY BORING |

PROJECT NUMBER 738-08.01 " BORING NO. 5-3
PROJECT NAME Gettler-Ryan, Shell @ Washington & Lewelling, PAGE 1 OF 1 I
BY J8 DATE 6/18/85 | San Leandro SURFACE ELEV.
POCKET [PENETRA] o _ & ol umo- |
TORVANE | PENETROH [::u ggg i g CRAPHIC DESCRIPTION
pELER ws/ | gzl = COLUMN
Insn CT5F) Fu |0 E W
0

ASPHALT
o | GRAVEL; Fill

oy
-]

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

[ ]
—

MNNNES

S AR

! SM- ' SILTY SAND TO SANDY SILT; very dark gray
12 v ML (5Y, 3/1); 50% fine sand; 50% silt; loose!
wetégtrong product odor; saturated with
ol product _ i
L _IcL
! — CLAY; dark gray (5Y, 4/1}; silty; firm; very
r == / moist; slight product odor.
i 10 / @ 10': no product odor,
1.25] 11 [ % |
I = / |
- 15 / e
B @ 15': stiff; wet; no product odor.
3.0 24 | /
i /| HOLE TERMINATED AT 163 FEET.
1 i I
20

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

Converted to 3-inch monitoring well, detailed on Plateg - @‘\
% = S e — ———




WELL DETAILS I

PROJECT NUMBEEMW BORING / WELL NO.5=3 I
@ PROJECT NAME Washington & Lewelling TOP OF CASING ELEV._______
COUNTY Alangaa GROUND SURFACE ELEV._______
EMCON  weL PERMIT NO. DATUM |
1
I G-5 vault box (Std.)

EXPLORATORY BORING
a. Total depth 163 . ¢,
Hollow-Stem Augerl'n‘

b. Diameter

Drilling metheod

€ . WELL CONSTRUCTION
c. Casing length 163 ¢
‘Material Schedule 40 PYC
d. Diameter 3 i
al c e. Depth to top perforations 4
- f. Perforated length 123 & |
T Perforated interval from_%__to 163 f.
Perforation type Machined Slot
Perforation size 0.020 inch
g. Surface seal 1 ft.
Seal materiaj __Cement
| h. Backfill R
! Backfill material Cement
L. Seal ) 1
Bentonite

Seal material

j Gravel pack (3 to 16}1') 133 ¢
6x12 Monterey Sand

Pack material

k. Bottom seal - ft.

Seal material

PLATE g




LOG OF EXPLORATORY BORING

PROJECT NUMBER 738-08.01 BORING NO. S-4
PROJECT NAME Gettler-Ryan, Shell @ Washington & Lewelling, PAGE]l OFl
BY JDB DATE San Leandro SURFACE ELEV.
o | | 254 E
PENETROH TION Ea
METRR | mows | 355| E DESCRIPTION
E =] e
(TSF) Fr) o
0 =
" . ICONCRETE.
| GW GRAVEL FILL.
_1c CLAY; dark gray {2.5Y, 3/2); slightly silty;
] moist; slight product odor.
5 | sp- -7
ML SILTY SAND to SANDY SILT; very dark gray (5Y,
11 3/1); loose; wet; strong product odor;
saturated with product.
—_lcL < CLAY; dark gray (5Y, 4/1); very silty; firm;
— wet; moderate product odor.
10
2.0 9 l
15 i @ 15': less silt; stiff; no product odor.
2,75 24 I
— HOLE TERMINATED AT 18 FEET.
20

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

converted to 3-inch monitoring well as detailed on Platel . @l‘

- o PLATE H




WELL DETAILS

PROJECT NUMBER 18- 08 -0 o — 733'03 01 BORING / WELL NO,__>
@ PROJECT NAME _Has_h anmm TOP OF CASING ELEV, ___
COUNTY faned - GROUND SURFACE ELEV.
g'l‘l’s“o'!! WELL PERMIT NO. DATUM
G-5 vault box (Std.) ; AI
| ; NS
= Je EXPLORATORY BORING |
| = a. Total depth 18t
| b. Diameter 8 in. |
Drilling method__Hollow-Stem Auger
— d b 1
. i WELL CONSTRUCTION
c. Casing length 18 g
Material Schedule 40 PVC
d. Diameter —3 in.
al ¢ e. Depth to top perforations 4
f. Perforated length 14 ft.I
Perforated interval from__4 to 18 ft.
E' Perforation type _Machined Slot
3 Perforation size 0.020 inch
| E: g. Surface seal 1 .
j: Seal material __Cement
| S h. Backfill 1
- Backfill material Cement
3 i Seal ol
| I Seal material Bentonite
. Gravel pack (3 to 18') 15 ¢
Pack material 6x12 Monterey Sand |
I k. Bottom seal — ft.
Seal material - I
| 1
|

PLATE 1




PROJECT NUMBER  738-08.02 \ BORING NO.  5-A
PROJECT NAME Gettler-Ryan,Shelil,Lewelling B1. & Washington Av, PAGE 1 OF 1
BY EBL DATE 8/15/86 San Leandro SURFACE ELEV. 22':
POCKET |PENETRA= .l: - LITHD =
TORVANE [PENETRO~ | Tion | 2] Z W] grapmic DESCRIPTION
HETER (Blows/ SEE E ; COLUNN
(s | @sp | Th) 8% @3
L ] ASPHALT, SAND, AND GRAVEL-FILL.
= ] ML SANDY SILT; very dark gray (10YR, 3/1);
= ] 30-40% fine sand; soft; wet; strong
i § product odor,
2.0 10 | - -
- cH 7 cLAY; black (10YR,2/1); 10-20% fine sand;
I L _ stiff; wet; strong product odor.
. 1”: BOTTOM OF BORING AT 8 FEET.
s 15—
I 20—
L —
L 25—
- el
1 30—
= ] }
= — :
i 35— ‘
o — ]
40
REMARKS
Drilled by 8-inch continous-flight, hollow-stem auger; samples collected
with 2-inch California modified split-spoon sampler. Boring backfilled
with cuttings to | foot; concrete to surface.

L

PLATE A




ARSI

— - —— S——— ——
~ WELL DETAILS'
PROJECT NUMBER_738-08.02 BORING / WELL NO. 3=B____
@ PROJECT Name G-R Shell, San Leandro TOP OF CASING ELEV.____
amtoq  COUNT diliameda GROUND SURFACE ELEV.22' MSL
Swoeitas  WELL PERMIT NO, DATUM ___USGS
|
G-5 vault box (5td.)
N 1
EXPLORATORY BORING
a. Total depth _15.5 ¢ |
b. Diameter 8 _in.
Drilling method__Hollow-Stem Auger
—] d b
e h WELL CONSTRUCTION
c. Casing length 155 ft.
Material _Schedule 40 PVC
d. Diameter 3 in.
ol e. Depth to top perforations 1415 ft.
- f. Perforated length : ft.I
. g _/‘Z‘]/ li Perforated interval from 1%-5%0 1 f¢.
::-‘_"“:‘ Perforation type Machined Slot
i JELNY Perforation size __-020 inch I
1 g. Surface seal _0.3 4.
:f_:-:*-:‘- 3 Seal material _Bentonite
e h. Backfli — 0 fu
f = 33 j Backfill material |
E E i. Seal _ 0.7 g,
R Seal material Concrete
5 j. Gravel pack (13.9 to 1 Ft.) 12.9 .
EE * Pack material Coarse Aquarium Sand
| { & ” <5 k. Bottom seal 0 ft
AT ey Seal material
r ||k Note: Borehole caved to 13.9 feet.

PLATE ¢




LOG OF eXPLORATORY BORING
PROJECT NUMBER 738-08.02 BORING NQ. S-C
PROJECT NAME Gettter-Ryan,Shell,Lewelling Bi. & Washington Av. PAGE 1 OF 1
BY EBL DATE 8/1%5/86 San Lleandro SURFACE ELEY, 22': MSL
POCKET |PENETRA- E @ LITHD -
Torvang penerro- | Tion | 29| = W] crapnic DESCRIPTION
o (Blows/ §E§ E 3 COLUUN
asn) | ose | e | B 8|S
#5] CONCRETE, SAND, and GRAVEL- FILL.
B ] SAND-FILL; dark gray (10YR, 4/1); < 10%
B | SW 1 fines; fine to coarse sand; loose;
- il damp; strong product odor.
B CL 7 CLAY-FILL; very dark gray (2.5Y, N3); 10-
1. .20% fine sand; soft; moist; strong
[ % product odor.
| ¥ B :
4 il SW i] SAND-FILL; dark gray (10YR, 4/1); < 10%
I 10 4 fines; fine to coarse sand; loose;
iy - : wet; strong product odor,
1.5 13 L CH ;'7 ; CLAY; very dark grayish brown
s / (2.5Y, 3/2); 15-25% fine sand; stiff;
3.0 |- 21 A / / wet; faint product odor.
i, / @ 14': very stiff; faint product odor.
2.5 B % @ 15-1/2': stiff; moist; no product
B Y odor.
N 20— BOTTOM OF BORING AT 17 FEET.
i 25—
i 30—
35—|
40
REMARKS
Drilled by 8-inch continous-flight, hollow-stem auger; samples collected
with 2-inch California moedified split-spoon sampler. Boring backfilled
with Bentonite to 12 feet, cuttings to 1 foot, and concrete to surface.

S ®=mMMiEn
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LOG OF “XPLORATORY ORING

PROJECT NUMBER 738-08.02 BORING NOQ.

$-D
"PROJECT NAME Gettler-Ryan,Shell,Lewelling Bl. & Washington Av. PAGE 1 OF 1
BY EBL DATE 8/18/86 San Leandro SURFACE ELEY, 22's MSL
POCKET [PEMETRA- E & LITHD -
TORVAHE [PEnetRo- | TION 353 E |u] GRAPHIC DESCRIPTION
VETER | (elows/ 85z| £13]| cowwun
asr) | (159 GW R Rl IS b
] "5 [CONCRETE, SAND, and GRAVEL-FILL.
= —sp |iiiii| sanD; very dark gray (10YR, 3/1); < 10%
» e ittt fines; fine sand; loose; moist; strong
- E;‘l il product odor.
g o iiii% @ 7': moderate product odor.
2 B e
10- -] @ 11': wet; strong product odor;
12 43

ool product sheen on sampler.

BOTTOM OF BORING AT 15-1/2 FEET.

HEREREREE

A 25—

30

AR EEEE

35

1]

40

CLAY; very dark grayish brown; (2.5Y,

;; 3/2); 10-20% fine sand; very stiff;
3.0 | 26 / !///f moist; no product odor.
) 15- /)

REMARKS

Drilled by continous-flight, hollow-stem auger; samples coliected
with 2-inch California modified split-spoon sampler. Boring backfilled
with Bentonite to 12 feet, cuttings to 1 fool, and concrete to surface.

PLATE E
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GETTLER-RYAN, INC.:, )

{

GENERALIZED PROFILE OF SUBSURFACE TANK COMPLEX

EMCON  AND GASOLINE CONCENTRATIONS WITHIN BACKFILL MATERIAL
PROJECT NUMBER _738-08.02 MAPVIEW DIMENSIONS 27" % 42"
PROJECT NAME G=R Shell, San Leandro APPEOXIMATE DEPTH 12 feet

NUMBER OF TANKS IN COMPLEX 4

EXPLORATORY BORIMG 5-C

L Y S e it
" Bogxfitls o]l W e
oMgterial s ] e et

I+.
L
A =
: e
o L P
F s -m ¥
* ] ag &
R ] . -
PR Tor g POt T A,

Maturol Formation

A _
SAMPLE # BORING DEPTH INTERVAL GASOLINE CONCENTRATION
(parts per million)
] S-B 3-1/2 to & 1,700
2 S-B 11 to 12-172 1,500
3 S-B 14 to 15-172 nd”
1 S-E 3-1/2 to 5 310
2 5-C 7-1/2 to 9 ndl
3 S-C 11-1/2 to 13 nd” -
4 5-C 14 to 15-1/2 300
5 5-C 15-1/2 to 17 nd*
s-D 3.1/2 to 5 ndZ
2 S-D 7 to 8-1/2 nd"
3 $-D 11 to 12-1/2 nd"
4 S-D 14 to 15-1/2 nd*

nd = no detection.

* Detection limit = 5 parts per million.

1 Detection limit = 200 ppm due to matrix interferences.

2 Detect'ion Timit

100 ppm due to matrix interferences.
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LOG OF EXPLORATORY BORING

PROJECT NUMBER 738-08.03 BORING NO. s-%&
PROJECT NAME Gettler-Ryan, Shell, Washington & Lewelling PAGE 1 OF 2
BY JDB DATE 12/24/86 SURFACE ELEV. 21.71°
POCKET |PEHETRA- a E W LITHO -
?BR“"EIPE:“EETT;:- TION EEE E ; GRAPHIC DESCRIPTION
osr) | (sp) I%ﬁ“ E*3 E 5| o
B -] M ASPHALT
| __|GP GRAVEL-FILL; coarse baserock.
] —JcL CLAY; dark gray (5Y, 4/1); 98-100% low-
! ] to moderate-plasticity fines; <2%
L = fine sand; stiff; damp; no gasoline
iz =) / odor.
I ] % @4': slight gasoline odor.
! 5 ,{;;E
1.25 |9 : ;%ipZ CLAYEY SAND; dark gray (5Y, 4/1); 20-40%
I b low-plasticity fines; 60-80% fine
| ¥ sand; Joose; moist; slight to mod-
| v derate gascline odor.
[ SANDY SILT; dark gray {5Y, 4/1); 70-90%
i non-plastic fines; 10-30% fine sand;
i stiff; moderate gasoline odor.
B CLAY; black (bY, 2.5/1); 100% moderate-
1.5 |17 | 1 to high-plasticity fines; occasion-
ally calcareous; stiff to very stiff;
m ] wet in voids; slight gasoline odor to
i i 10 feet.
I il @14': gray (5Y, 5/1); 100% high-plas-
i ticity fines; very stiff; very moist;
2.25 |22 | { no gasoline odor.
[ 819': abundant caliche disseminated;
n | no gasoline odor.
i lw F B
REMARKS

Drilled with 8- and 12-inch continuous-flight, hoilow-stem auger driiling
equipment. Converted to a 4-inch monitoring well as detailed on Plate B.

PLATE

A




PROJECT NUMBER
PROJECT NAME

)

738-08.03
Gettler-Ryan, Shell, Washington & Leweiling

N —
LOG OF EXPLORATORY

BORING

BORING

NO., S$-5
PAGE 2 OF 2

BY JDB DATE @;39‘2—4&-&{3‘:5? SURFACE ELEV. 21.71'
POCKET |PENETRA- L t A LITHO -
TORVANEIRENETRO- | TiON EE% ; u| orapmic DESCRIPTION
{15F) (TsF) (B;S"’ Ex 3 § E COLUMN
70 -
0 W7
L . BOTTOM OF BORING AT 20.5 FEET
i 25—,
. 30—
. 35—
40

REMARKS

PLATE B




WELL DETAILS

PROJECT NUMBER ____738-08.03 BORING 7 WELL NO._5=5

PROJECT NAME s L : 1ingrOP OF CASING ELEV,_21.24° I
eandarog

COUNTY _Alameda ‘ GROUND SURFACE ELEV,_21.71'

WELL PERMIT NO. DATUM _Project

G-5 vault box (5td.)

EXPLORATORY BORING

a. Total depth 208 fe.
b. Diameter 12 in.

Drilling method__Hollow-stem auger

h WELL CONSTRUCTION
c. Casing length 18t ft,
Material _schedule 40 PYC
d. Diameter & __in.
e. Depth to top perforations  _3% ft.
7777 : f. Perforated iength 15 ft,
AvEoes Perforated interval from_18% to 3% ft.
', Perforation type _Dachined slot
: Perforation size _0.020 inch
g. Surface seal (1 - 0') 1 ft

Seal material __concrete

h. Backfili (13 - 1*) 3 £,
Backfill material __concrete

i. Seal (23 - 11') A ft.
Seal material _bentonite

j. Gravel pack (181 - 23') 16 _fe
Pack material 6x1¢2 Monterev Sand

k. Bottom seal (20% - 183') 2 ft.

llll
Ch

_I_l_l‘ll_l_l_[l_l]__I‘I_Il Ll

Seal material_compacted clay

PLATE C



oodward-Clyde Consultants & pROJECT NAME_GETTLER-RYAN _  no. B820011A

MONITORING WELL LOCATION 15275 Washingion Ave.. San Leandro, .| ELEVATION AND DATUM
DRILLING AGENCY  Bay Land Driling DAILLER  TomMack |oATE STegie0 . /€8 _.
DRILLING EGUIPMENT  CME-55 co:::EﬂON 24.5 SAMPLER ga"l‘i'!';'r'n‘:a
DRILLING METHOD & Hollow stem auger DAILL BIT  CME Carbide "2-" 3':. E_ﬁ: DIST. 5 UNDIST. 5
SIZE AND TYPE OF CASING  Sch4D T PVC FROM 240 To 05 FT. |VATER FIRST & FOMPL. 2‘ =
TYPE OF PERFORATION 0.0 FROM 235 TO 35 FT. LOGGED BY: CHECKED BY:
SIZE AND TYPE OF PACK 212 Monterey Sand FROM 240 TO 30 FPT G. Heyman M. Bonkowski
TYPE OF NO. 1 1/2° Bentonite Pallats FROM 3 TGO 25 FT.
SEAL NO. 2 Cement grout FROM 25 TO surace FT.
e = g o |_ g
23| B MATERIAL DESCRIPTION o lsEs
aw E 2 ] = E =
o= H o = o
N Q
[ Aspnafic Toncrete
I CLAYEY SAND to SANDY CLAY grading downto SILTY CLAY , T b
1, W32 T CLAYEY SILT grachg OVMjumpedto 190ppm = | | &=
5 = 1 2 § greenish gray at top with gray mottling in middie and bottom of then settled at 120 ppm — cL =
i 2 sample, very fine sand, low plasticity, moist, generally homo- Weak Hydrocarbon odor _ =p
geneous _:_;:{;E ;
. w | E
e S Gmwnish fine sand, fow plasticity, firm 1. | E
2 ark brownish gray, some very fine sand, fow pla , firm, del | B
10 moist to wet, few beds of clay, sand to 1/4" thick OVM a 20 ppm & i
- Weak Hydrocarbon odor — 1"3‘:5 _
o 1 18
— CLAY 1o SILTY CLAY i =
15 3 rnedlyrn grayish brown, some silt grading 1o sifty clay, medium OVM = 0 ppm el §
| pla_stlcl_ty,_wet homggeneous _ No Hydrocarbon odor =
Driller indiccates driling through a series of 2 - 4° gravel layers =5
- from 16 - 19 ) = =
- CLAY to SANDY CLAY N =
- medium grayish brown, litile to some very fine sand occasionally - —
so-* I grading 10 sandy clay, low 1o medium plasticity, firm, saturated _ NO Hydrocarbon odor cL |- B
CLAYEY SAND to SANDY CLAY OVM = 1 ppm =
= medium yeliow brown, very fine sand, saturated No Hydrocarbon odor B =
_ SILTY CLAY to CLAYEY SILT 41 | B
5 medium yeliow brown, up 1o some very fine sand, low to medium OVM = 0 ppm =
bty plasticlty_saturated No Hydrocarbonodor =1 ¢y [ =
25— -
— Tota! Depth = 24.5 eet -
_ * = Laboratory Sample _
30 -
] y
| !
2K

LOG OF MONITORING WELL NO. §-12 SHEET 1 oF 1
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.&oodward-Clyde Consultants &>

PROJECT NAME GETTLER-RYAN

no. 8820011A

;;NH'GHING WELL LOCATION 15275 Washington Ave., San Lm:.# | ELEVATION AND DATUM
o
DRILLING AGENCY  Bay Land Driling DRILLER T DATE :‘T*H':’s‘““ 11488
— Moadilied
DRILLING EQUIPMENT  CME-55 ggg:l‘f"o" us ls"‘“""“ Calilarnia
DRILLING METHOD & Hollow stem auger DRILL BT  CME Catide | oumigs [UNDIST. 5
SIZE AND TYPE OF CASING Sch40 3 PVC FROM 245 TO 05 FT. *“::: ifm"" L3 COMPL 5. 2‘ HRS.
TYPE OF PERFORATION 0.0 FROM 240 TO 40 FT.|LOGSED BY: CHECKED BY:
SIZE AND TYPE OF PACK 212 Moniersy Sand  |[FROM 245 To 35 FT. G. Heyman M. Bonkowski

rreoF | MO} 172" Banionite Pellets PROM 25 TO 30 FT.

SEAL | no. 2 Gement grout FROM 30 TO 05 FT.

- @ g
R g MATERIAL DESCRIPTION o |3E¢
. 8 E |l = @ IzE<
e | & | ® 2 ]

@ _ o

| Asphame Concrete and base ok — |
| lle. | SILTY 1o SANDY CLAY , . :w_:.z
’ 2 & greenish gray, silt and very fine grained sand, contant varies cL Ak
5 =~ &8 vertically, low plasticity, firm, moist, numerous vesicles less OVM = 110 ppm - =
= a than 1 mm diameter Moderate Hydrocarbon =k
ocdor i E X
- Strong Hydrocarbon ¥ =
4 kb~ seTy cLAY 10 cLavey suT odorincutings &t & 4§ =
10 = 2 - dark brown, little to some very fine sand, low plasticity, moist 10 OVM = 0 ppm — CL- ;:.,j_=_
_ wat, few vesicles No Hydrocarbon odor = ML
A —
o SILTY CLAY 4 B
=13 greenish brown, little to some very fine sand, medium plasticity, e =
18 L wel with saturated areas, gravel layers 1 - 2" thick from 16 - 18 OVM = 0 ppm =
- ) 9 4 No Hydrocarbon odor - ] —
{drilier) L=
- SILTY CLAY with Interbedded CLAYEY SAND to SANDY CLAY =l (E
Y W Clay is grayish brown, medium plasticity, wet with saturated el =
20 4 areas, sand is light yaliow brown, very fine grained, loose, wet S:':l = d?ti:r%rgn odor sC =
- 1o saturated, up to 3" thick Y = =
| —1  SANDY CLAY to CLAYEY SAND - | =
5 layers are up to 5" thick, as above Na Hydrocarbon odor Ct | =
== -
— Total Depth = 24.5 fest -
il * = Laboratory Sampie _
30 = -
ag
LOG OF MONITORING WELL NO. S-11 SHEET 1 ©OF 1
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ﬁodeard-Clyde Consultants &

pROJECT NAME_GETTLER-FYAN

No. 8820011A

SILTY CLAY

he 11

medium gray brown, some very fine sand, trace fine graval,
medium plasticity, wet to occasionally saturated

No Hydrocarbon odor

WONITORING WELL LOCATION 15275 Washington Ave.. San Leandra, cA, MRS | ELEVATION AND DATUM
LING AGENCY  Bay Land Drili ORILLER  TomMack DATE STARTED 11/A88
DRIL ul ing DATE FINISHED _ =
DRILLING EQUIPMENT  CME-5§ COMPLETION 1 SAMPLER oo
n . aliforra
A NO. OF iDIST. iUNDIST.
DRILLING METHOD 8" Hollow st auger DRILL BIT  CME Carbice SAMPLE E: 4 i
SIZE AND TYPE OF CASING  Sch40 2 PVC fROM 182 TO 05 FT. ri‘::f FIRST ., ~ [COMPL. [M MRS
TYPE OF PERFORATION 0.0 FROM 175 TO 40 FT. LOGGED BY: CHECKED BY:
SIZE AND TYPE OF PACK  2/12 Monterey Sand |FROM 128 70 30 FT. G. Heyman M. Bonkowski
ryee oF | NO- 1 172 Bentonits Peilets FROM 9 To 25 FT.
SEAL | wo. 2 Cement grout FROM 25 TO surlace FT
£ H n g
£=| 2| B MATERIAL DESCRIPTION o |sZe
so| E| 2 v |z82
(-4 -1 L] = -3
] O
_ __Asphaltic apersie . '::[ —_ }:
- 4l 4
i ®| SILTY to SANDY SILT = o
5 = 1 E § dark gray, very fine sand, low plasticity, soft, moist, homo- OVM = 0 ppm _lcL t ?_
2 geneous No Hydrocarbon odor o —
I =
- v | B
- interlayered SILTY CLAY and CLAYEY SAND _ - =
10— 2 2 dar!& raems!\ gfray, little veercy’r fine sand in clay, low plasticity, OVM = 3.7 ppm _lecL. ? E
_ moist, wet with lew saturated areas No Hydrocarbon odor sC =
U Weak Hydrocarbon odor | =
in 20 minutes =
- CLAY to SILTY CLAY N =
3 ij—_ light to madium brown, low to medium plasticity, moist, few THL =
15— b . . . h OVM = 0 ppm — =
| oif-white brittie veinlets 2 - 3 mm thick No Hydrocarbon odor cH| E
CL-

CH

@

Total Depth = feet

* = Laboratory Sample

LOG OF MONITORING WELL NO. S-§0 SHEET

1

oF 1




#oodward-Clyde Consultants & smosect nawe__GETTLER-RYAN _ no. B820011A
m——
OWITORING WELL LOCATION 15275 Washington Ave., San Leandro, CA i ELEVATION AND DATUM
"—"\NG AGENCY  BayLand Diling DRILLER  TomMack DATE STARTED 114188
pAIL DATE FINISHED =
DRILLING EQUIPMENT CME - 55 g:;"}:hmqu 18 SAMPLER g:ﬁg;?a
DRAILLING METHOD £° Hollow stem auger DRILL BIT  CME Carbide ggiugtss DIST. 4 UNDIST. .
SIZE AND TYPE OF CASING  Sch403" PVC rRom 185 To o5 rr.|NATER FIRST o, (SO g s
TYPE OF PERFORATION 0.0F FROM 175 TO 40 FT. LOGGED BY: CHECKED BY:
SIZE AND TYPE OF PACK 212 Monterey Sand FROM 16 To 30 FT. (5. Heyman M. Bonkowsks
tvpe oF | MO 1 1/Z Bermnite Pollets FROM 3 TO 25 FT.
AL
sE NO. 2 Cament grout FROM 25 TO surface FT.

- B
HERE MATERIAL DESCRIPTION 8 |ss¢
AR Bul=iE=

o v

= [
FILL - SAND and GRAVEL 5 t--ﬁ}-
7 - ST LAY o GLAVEY SIT dings] "™ 7T T T T T T T T e Hydrocarbon 1 B b
- dark gray, fitle 1o some very fing sand, low 10 medium plasticity, Moderate Hydrocarbon Z 2
. ®, mois! 1o wel e ! =1 |
5 rigé SIL;:mchr:;f ;?:n?eLc:rs:ngllégnd low plasticity, soft, moist OVM - 840 ppm o=
== 1 r [ ] » g
- = homogeneous Soog Hysimearben oeel | —
- v | B
1L SANDY SILT to SANDY CLAY . =
10 = E medium gray grading down 1o medium brown, vary fine sand, OVM = 27 ppm -~ CL | H
_ mﬂﬂm wet, few vesicles less than 1 mm diameter, few Weak Hydrocarbon odor _ =
i CLAY 1o SILTY CLAY - §
3 - medium gray brown 1o green brown, occasionally ittle very fine c =
15 = - sand, litle to some sift, medium plasticity, moist with wet 1o OVM = & ppm — Cll:|. —
il saturated areas adjacent 1o vesicles, lew root fragments, few No Hydrocarbon odor —
vesicles —
=
L.
- CLAYEY SILT to SILTY CLAY OVM = 5 ppm -+ Wi /
20 % __ mediym gray brown, medlum plasticity, firmwet . Na Hydrocarbon odor ___| g //
SANGY 3ILT o SILTY SAND
= light yaliow brown, very fine sand, fittle 1o some clay, wet 1o ~
- saturated N
- Total Depth = 20.5 fes! =
N * = Laboratory Sample &
25— —
30 = -
35

LOG OF MONITORING WELL NO. 5-9 SHEET

1 OF 1
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Aoodward-Clyde Consultants &

PROJECT NAME_GETTLER-RYAN

no. 8820011A

MONITORING WELL LOCATION 15275 Washingion Ave., San Leandro, CA 'iﬂ ELEVATION AND DATUM
. DATE STARTED
:;_m.uuﬁ AGENCY  Bay Land Dilling DRILLER  TomMack DATE FINISMED 11288
L N . Modified
DRILLING EGUIPMENT  CME-S5 COBPLETIO 24.5 SAMPLER  ¢4)tornia
DAILLING METHOD & Holiow stem auger DRILL BIT  CME Carbide ::‘“g‘:_ . E DIST. ¢ UNDIST. 5
SIZE AND TYPE OF CASING  Sch403" PVC FROM 240 To 05 . |WATER FIRST g  [COMPL (2 FRS.
TYPE OF PERFCRATION 0.0 FROM 240 TO 40 g, |LOGGED BY: CHECKED BY:
SIZE AND TYPE OF PACK 2112 Monterey Sand |FROM 245 TO 30 FT. R. Siegel M. Bonkawski
TYPE OF NO. 1 1/Z° Bantonite Pellets FROM 3 T0 25 FT.
BEAL | No.2 Coment grout PROM 25 TO ©5 FT.
= : - @ g
23| s |2 MATERIAL DESCRIPTION o |gic
) w |2ee
a i E a a ; 5 =
@ _ o
= | Asphaliic Concrele = i :1 — |:
- ] 7 2
B FILL - SILTY CLAY ] o L
5 A1 2 some pebbles to 17, low plasticity, moist, low cohesion OVM = 43 ppm — CL E
_ Very strong _ =
Hydrocarbon odor =
i ¥ | E
-J2 SILTY to SANDY CLAY : 4 8
T mottled black and brown, fine to medium sand, a few pebbles OVM =14 = :
il ' = 1. m
10 = to 1/4" diameter, poorly sorted, dry to moist PP j =e
Ei as above, poor recovery, resampled from same depth - £ E
153 2 gravels and pabbles present in clay, pebbies to 1/8", increased  OVM = 453 ppm —CL| =
o moisture, decreased cohesion - =
.4 as above then goes 1o (A tube), Silty to Sandy Clay, light brown, i =
4 e =
20— 4 fine sand, moist io dry, moderate cohesion OVM = 4.8 ppm —CL| =
=
5" 3 No recovery after 2 attempts _ =
10 G
25— —
- Total Depth = 24.5 feet -
o * = Laboratory Sample a
30 - —
1

LOG OF MONITORING WELL NO. S-8

SHEET 1

oF 1




ANoodward-Clyde Consultants &

PROJECT NAME GETTLER-RYAN

No._B820011A

MONITORING WELL LOGATION 15275 Washingion Ave., San Leandr, CA s ELEVATION AND DATUM
ORILLING AGENCY  Biy Land Drilling DRILLER  TomMack D:;E i‘fmf‘ 1173788
ORILLING EQUIPMENT  CME-S55 e "'EIPI"'E“W 25 |sampier gL
DRILLING METHOD & Hollow siem muger DAILL BIT  CME Carbide :2." gt . iDIST. ¢ UNDIST. 5
SIZE AND TYPE OF CASING  Sch 403" PVC FROM 240 TO 05 FT. L"’E“Jgf (FIRST i " s
TYPE OF PERFORATION 0.0 FROM 240 TO 40 FT. LOGGED BY: CHECKED BY:
SIZE AND TYPE OF PACK 212 Monterey Send FROM 245 TO 30 FT. A Siegel M. Bonkowski
Tvee oe | Bentonis FROM 3 To 25 FT.
- NO. 2 Cement growt FROM 25 TO 05 FT.
= H @ g
£c| 2|3 MATERIAL DESCRIPTION v |zkc
- e E | = 7] " 0
o-| « | @ 3 |Fe=
-]
] (3]
Bsphalc_Concrels ..‘
- 4 47
& FiLL - CLAY = [
= b silty sandy clay with large pebbles to 2° diameter, piastic, = e —
Y H 8 moist to wet, cohesive, Note: pipe encountered &t ~§', OVM = 9.0 ppm g =
J 2% . _ moved augeroversfightly . _ _ _, _ ... ---.. e e e e =
i ¥ | E
- CLAY 1 | B
10 = 2 = black mottied with green, low plastiviey, siiff, dry, moderate OVM = 32 ppm —HCcLE S
e cohesion - =l
S i—
=
 — kn .?::: :
- 1 |E
- SILTY CLAY - "=
15 3 ﬁ mottled black an_d brown, gravelly clay present in top, stiff, dry, OVM = 2.2 ppm N =
moderate cohasion =
20— 4 . same as Silty Clay above OVM = 1.8 ppm ~dcL 3 E
15 samae as Silty Clay above but some fine sands prasent “‘”E :
i OVM = 0.6 ppm =1 :
25 —t —
- Total Depth = 24.5 fest -
il * = Laboratary Sample o
30 -~
&
LOG OF MONITORING WELL NO. &7 SHEEY 1 OF 1




Adoodward-Clyde Consultants §

PROJECT NAME_GETTLER-RYAN wo. 8820011A

WONITORING WELL LOCATION 15275 Washingion Ave., San Leandro, CA (S}, | ELEVATION AND DATUM
DRILLING AGENCY  Bay Land Driling DRILLER  TomMack n:.;: ml;n‘rtg f—
DATE FINISHED
DRILLING EQUIPMENT  CME-S55 COMPLETION 245 SAMPLER L ooted
RDEPTH Califomia
DRILLING METHOD & Hollow stem suger DRILL BIT CME Carbide ﬁhﬁ g é DIST. g UNDIST. 5
SIZE AND TYPE OF CASING  Sch40 3 PVC FROM 240 TO 05 FT. r:::f e SO s I sl
TYPE OF PERFORATION 0.0F FROM 240 TO 40 FT. LOGGED BY: CHECKED BY:
SIZE AND TYPE OF PACK  2/12 Montsrey Sand FROM 245 TO 30 FT. AL Seege M. Borduwwski
i or | N1 177 Bentwnite Peliets FROM 3 To 25 FT.
SEAL | wo. 2 Cement grout FROM 25 TO 05 FT.

- - ]
£z( 3|3 MATERIAL DESCRIPTION lzie
=2 | E @22
[ == . |® =5 =

@ 8

[_Asphalic Loncrele ol — |1
i FILL T R
— black, pebbly clay, moist - -
- N ] 2
~ m®s| SILTY ClAY : , B =
5 =1 " % 2 gray black.low.plastic'rt.y. rqois__tjo dry, .rmder_ately cohesive, OVM = 482 ppm — =
B * some vegetative debris with iron - oxide staining Hydrocarbon odor =
- 4 |IB
= oy =
= SANDY to SILTY CLAY 4 8
102 E mottled brown and black, fine to medium sand with 5% pebbles  OVM = 1.3 ppm e =
- up to 174", moist to dry, low cohesiveness - grades in B and a =
A sample tubes 1o clay, black, dry, very dense and cohesive, =
- 5% sift IR =
i 1 1B
-l CLAY - n'\i“?&E
15= 3 : mottled black and brown, very stiff, dry, cohesive OVM = 26.5 ppm —~ CL | 5
] B and C tubes™ same as sample 3 . "* § o
« 5 sanpy w swTY clay B
0 1 light brown with some black mottling, moderate cohasion, OVM = 0.8 ppm —ct =
- some vegetative debris with iron oxide staining - =k
i LAY 1B =
-1 . black to mottied brown and black, minor sift (<5%), very stiff, - =5
- Z dry, cohesive _ - =]
SILTY 1o SANDY CLAY OVM 2.6 ppm oLl
25 light brown, fine sand, moist to dry, moderate cohesion, based =
- on driling resistance, probably a number of alternating clay and -
- sandy clay layers from 15' to bottom of hole -
- Total Depth = 24.5 fest . F=
307 * = Laboratory Sample 1
a5
LOG OF MONITORING WELL NO. 56 SHEET 1 DOF 1



Fieid ocavon of beqng: Frojee MNo., 1615 ti.‘-u- qf!ﬂgg Bonng ha;
Gent  Shell 85131\
Location: ] 5275 Washington Ave/Lewelling |© '
Gty San Leandro Shost |
Logged by: DAF | Criber. Bayland of 2
Casing installaton data:
Driting method:  Hollow Stem Auger
Fole diameler: 8 inch Top ol Box Eievation: | Datum:
| & 8 | c! 3 s 73 |
T2 e 2 Tima 11:50am
ek E“% | & H g 5| 28 | 0B o Tasss 5710
£ | Dascriplion
I |
| ] | PAVEMENT SECTION - 2 feet.
2
L/ | CLAY (CL)- dark gray (I0YR 4/1); sofy;
3 / damp: low plasticity: trace gravel; no
chemical edor.
4
350 | 150 | S&H |S-13-5' / color change 1o dark olive gray
push 5 (5Y 3/2); no chemical odor.
|
l 6 /
!
7 /
B! /
5 4
9 -
50 2 S&H | §-13- :
13 10'|10 T SILTY SAND (SM)- light olive brown
3 7 (2.5Y 5/4); loose; damp; 20-30% silr
1 / mottled brown; no chemical odor.
| |
| 12 | / CLAY (CL)- dark olive grav (5Y 3/2),
| medium stif[: damp: low plasticity;
| ; 13 tracc _gravel: rootholes; no chemical
| ] odor.
| | 14
40 3 | S&H |[5-13- color change to very dark grav (5Y 3/1)
3 | I 15" 15 mottled; organics present; no chemical
{7 | ! | odor.
| | i 16 /
I | |
| 17 /
| hd becoming saturated at 17.5 [ect.
| | I I8
| I
| I 191
0 ! 2 | S&H |S-13- | | SANDY SILT (ML} light vellowish brown
1~ 3 | 20%1 20 i | (2.5Y 6/4): medium stil[; saturated;
Famarks:
[l ] BORHNG MO
GSE GeoStrategies Inc, S 1 3
Ll
JOB NUMBER REYEWED BY RGACEG DATE ACVISED DATE RCVISED DATE
7615 Qabege, (241 5/89




Tl locavon of Banng ~[Fropc Mo 7615 (Dewe: 4736789 | Bonng he:
Cwot  Shell §-13
Locaton: | 5275 Washington Ave/Lewelling
Ciry: San Leandro ]
Logged by: DAF | Oriler: Bayland of 2
Casing instaliabon oata: .

Oriling method:  Hollow Stem Auger )
Hole diameter: £ inch Top of Box Slevelon: | Datum:

4 2 Watar Level
EE gh %E § Descripti

g%g Time
[
4 15% very line to fine sand; 10% clay;

goe | Dste I
21 trace organics; rootholes; mottled
brown & black; no chemical odor.

of

Sampla
Sample
Wall
Cralall
G

T

Prossiurs (pal)

22

23 3

24

S&H [5-13-
25725

25

Lad | b

| (2.5Y 5/4); medium stif[; moist; trace
organics: mottled brown & black;
no chemical odor.

E é [ SILTY CLAY (CL-ML)- light olive brown
/.

Boitom of boring 24.0 [eet,

Sampled 10 25.5 lect
4/26/89

BOHING NO,

S-13

REVSED DATE

GeoStrategies Inc.

REVEWED BY RQCEG DATE REVIED DATE

5/89




e WELL CONSTRUCTIONDETAIL
M c .
" A Total Depth of Boring 24t
Eﬁ%‘ %ﬁé ‘ B Diameter of Boring 8 in
- E b ’ Drilling Method HOLLOW STEM AUGER
% ﬁ
/ / C Top of Box Elevation 20.57 f.
/ / Referenced 10 Mean Sea Level
/ / Relferenced to Project Datum
/ / ! D Casing Length 235 n
: / / Material SCH 40 PVC
% % E Casing Diameter 3 in
/ % F Depthto Top Perorations 4 f.
/‘/’% « //"; :r G Perforated Length 20 f
J Perforated Intervalfrom 4 to 24 ft,
Perforation Type _ FACTORY SLOTTED
\1’ Perforation Size 0.020
&
12 H Surface Seal 25 1
' - Seal Material CONCRETE
A 1 = | Backfl e
g Backfill Material
= J Seal 0.5 1t
= i Seal Material BENTONITE
G — K Gravel Pack 2] 1
= Pack Material LONESTAR 2/12 & #3
g" L Bottom Seal fr
_E Seal Material
= M CHRISTY BOX
v —
Y
A
L
Y v
TR _ Well Construction Detail WELL NG
( ; I GeoStrategies Inc. Former Shell Service Station C
- | 15275 Washington Ave. J 1 3

San Leandro
JOB MJMBER FEVIEWED BY RG/CEG DATE REVISED DaTE REVEZD DATE

7615 QP e 1262 5/89




Freid locaban of bonng. Frojwct Na,; ﬁﬁli | Dl "‘J'iﬁfﬂ? banng Me:
Gent_ Shell Seid
Locaton: |5275 Washington Ave/Lewelling | & 775
Ct: _ San Leandro Sneet |
Logged by: DAF | Crifer: Bavland o 2

Casing insiabalion oata:

[Driling memod: Hollow Stem Auger

Hole diameter:  § inch Top of Box Elevalan; | Datum;
= 3 . : Waler Level | G | | |
- 52 @ Tim 10:00am ! |
5 ¢ : E3 % -
BE | § g & _%ﬁ £ §| ¥ 358 [owe 1 4/26/89 r
| i Cescriplion
|
| j 1 PAVEMENT SECTION - 2 lect.
2
!
| 3 SILTY CLAY (CL-ML}- dark gray (2.5Y
N4} solt; damp.
5 i 4 becoming [irm at 5 feet; with slight
500 15 S&H |5-14-5" I__ odar,
push 5
+ |

SILTY SAND (S5M}- olive (5Y 4/3); loose;
damp; 30% medium sand: 20% verv finc to
[inc sand: trace clav: no chemical

odor, comment: drill cuttings.
lw CLAY (CL)- dark grav (2.5Y N4): stiff:

S&H [5-14- * damp; low plasticity: no chemical odor.
10°110
/CLA":’ WITH SAND (CL)- Tight yellowish
brown (2.5Y 6/4); medium stiff: damp;
10% very fine to fine sand: 5-10% silt:

trace caliche nodules: mottled: no
chemical odor.

50

B LT

CLAY (CL)- dark gray (2.5Y N4); stifT;
damp; low plasticity; pockets of silt;
trace black & brown organics; no
chemical odor.

el L=af 38 ]

color change to gravish brown {2.5Y
5/2) at 15 feet.

becoming saturated at 19 (eer.

| S&H [5-14- i
| I 20"20 !

A T

on b

B NG O

S-14

wm’ RATEG DAaTE REVSED DATE REVSED QATE
ekt 1L 5/89

GeoStrategies Inc.




Fieic locaion of poting. Froect No.: 7615 1 Cete. 4726780 Baring 1.
Cienl.  Shell S-14
Location: 15275 Washington Ave.fl..cw:llhlg_
City: San Leandro e Sheet 5
Leggedby: DAF | Driler: Bayland of 2
Casing installation dala: .

Lrling metnad:  Hollow Stem Auger
MHole diameter.  § inch Top of Box Eievaton;

|
Watar Level r i ]
|
28 J

1o
mgar

Time |
Date |

Sain|
Mu

o

Daprh 1)
Sample
Wedl
Datall
Soll Group
bl
SCS)

Blowan
or
Prossure (pyl)
Type of
Sample

E

SANDY SILT (ML}- light vellowish brown
(2.5Y 6/4): medium stilf; saturated:-

22 30% very linc to fine sand; 5-10% clay:
trace caliche nodules; mottled brown &

23 black; no chemical odor.

|

|

| SPT

r 25 | CLAY (CL)- gravish brown (2.5Y 5/2):
| Z Zlmedium stil{; damp; low plasticity:

! trace caliche nodules: no chemical odor

Bottom of boring 24.0 [eet,

| ] | sampled to 25.5 [eet
| 4/26/89

£ b by

BIANG MO

S-14

FEVSED DATE

: GeoStrategies Ine.

308 NJMBER REVIEW=0 BY RG/CEG DATE PEVSED DATE
7615 5/es




' . WELL CONSTRUCTION DETAIL
M ;
A I i A Total Depth of Boring 24 n
H
) ;E:aig %- % 4 B Diameter of Boring 8§ in.
}V ?»y Drilling Method HOLLOW STEM AUGER
/ / C  Top of Box Elevation 20.44 f.
/ / Dp Referenced 1o Mean Sea Level
/ / X Referencad to Project Datum
/ / | D Casing Length 235 #
L / / Material SCH 40 PVC
% % E Casing Diameter 3 in.
Z
% % F Depth 1o Top Perforations 4 n
7 /ﬁ Y G Perforated Length 20
5 :lj Perforated Interval from q o 24 &
| Perforation Type _ FACTORY SLOTTED
l L Perforation Size 0.020
A&
o H Surface Seal 2.5
l v ~ Seal Material CONCRETE
& $ == | Backfil ft
—" Backfill Material
= J Seal 0.5 &
= K Seal Material BENTONITE
G — ] K Gravel Pack 21 f
— Pack Maierial _LONESTAR 2/12 & #3
E L Bottom Seal L
= Seal Material
= M CHRISTY BOX
! —_—
o
L
Y I
il Well Construction Detail WELL ND

GeoStrategies Inc. Former Shell Service Station

15275 Washington Ave. S.._14

i San Leandro
408 NUME':H ;=Y RGISEG DaTE PEVBED DATE FEVED DATE
7615 QuP cew (26 2 5/80




Feaia iocaton ol g

Fromel ho.: 7615 [ole: 4/26/89
Gent.  Shell
Localon: 15275 Washington Ave/Lewelling

City: San Leandro

Logoed by” DAF [ Driler Bayland

Casing nswksuon duta!

Criling mathe2! Hollow Stem Auger

Fole dameter: 8 inch

Top ol Bax Elevalon | Diaturn,

; E . ‘ = ' o E' = Water Leval | B3 ] i
T , £ = 5 Tme | 2:25pm . |
33 £ é,% ﬁ E £ 53 gﬁ% Dote | 4;2&?39 : . |
& I r | Ceacriphian
| | [
] PAVEMENT SECTION - 2.5 fcet.
2
i ]
! |3 | CLAY (CL)- very dark grayish braown
' || A (2,5Y 3/2); medium stiff; damp; low
| | 4 ] 4 _plasticity; trace gravel.
55 | 150 (s&H 5.5 ] /
- push s B "/, | | [SILTY CLAY (CL-ML) -olive (3Y 4/3);
| i / soft; damp; low plasticity; mottled
i | 6 ! / brown.
— - — u
Driller notes change @ 7' 7 | i SILTY SAND (S5M) -olive brown (2.5Y
i i | | A 41 474); loose; moist; poorly graded,
I :' I8 | [+{-1]:M4_trace clay.
| I ] /1
| i 9 | =
35 2 | S&H }S-15- /
£3 10'110 . CLAY (CL) -very dark gray (5Y 3/1);
4 / stif [ damp; low plasticity: trace
i 11 /_Eravcl: mottled brown: rootholes.
i |
121 | /
| 13
| ; | /
! 1 i4 | becoming solt; 5% silt; trace caliche
55 1 1| !S&H |§-]15- _ / nodules at 14 fect.
i 4 | | 15’115 /
| &8 | I | | CLAY (CL) -olive grav (5Y 4/2); stif[:
| 16 i / damp: low plasticity: mottled: trace
! caliche nodules.
_ 17 /
18 % becoming saturated at 8.5 [eel
| i
| 197 | 27| | ||SILTY_CLAY (CL-ML) -Tight olive brown
NM | 3 T spT ! F /1| |25Y__5/4); medium _suifl; saturated;
2 | 120 N4 trace organics; trace caliche nodules.
Femarks
GeoSirategies lnc. S 1 5 .
JOB8 NUMSER AFWED 8Y HG/CES DalE REVISED DATE REVISED GATE
7615 | ckh I Ll 5/82




Fwid locuiion, 31 Loting. Fore N 7615 iLete: 4/26/89 Eoning e
Cuent.  Shell | sas
Locatizn: 16275 Washington A-¢/Lewelling
City San Leandro Sneel 3
Loggecoy: DAF i Criler Bayland of 2
Casing instiialon dais:
Drilung mathed: Hpllow Stem Auger o
hole diamewsr: & inch Top o Box Elevation: | Datum:
. & I I i~ | EEW WWoler Level i
o 1 52 £ 2 gy Time
EE 2“% & ! §§ §|§ gﬁ Doie | , |
[ [ | Dascription
4 | | e
| 21 F_ /
| |
! 22/ -
| i
| | 23 | /g.,w (CL) -very dark gray (5Y 3/1)
[ | ! 7 medium stil [; damp; low plasticity.
! | 24 T
NM |1 | SPT | B // SILTY CLAY (CL-ML) - light olive brown
i3 ! 25 //’ ||_Lll_§‘r’ 5/4). medium stiff; damp; some
5 4' i e sandy lenses.
! (S Bottom al boring 24.0 fect,
i | Sampled to 25.5 leet
| | | 4/26/89
|
1
I |
| |
|
| |
I I
I
i
|
| I
| |
|
!
| |
! i
| [ | |
| e v =
! ; | |
Remarks:

GeoStrategies Inc.

EDRING 1Y

S-15

FEMIEWED BY RGACEG

DATE FEVISED DATE REVISED DATE

5/89




WELLCONSTRUCTION DETAIL

A Total Depth of Boring 24 4

B Diameter of Boring 8 in,
Drilling Method HOLLOW STEM AUGER

C Top of Box Elevation 22.22 n.
Referenced {0 Mean Sea Level
Referenced to Project Datum

D Casing Length 235 n
Material SCH 40 PVC
E Casing Diameter 3 in
F Depthto Top Perlcrations 4 #
G Perforated Length 20 #
Periorated Interval from 4 1{s] 24
Perforation Type _ FACTORY SLOTTED
Perdoration Size 0.020
H Surface Seal 2.5 f
" Seal Material CONCRETE
1 Backill fr.
- Backfill Material
J  Seal 05 #
" Seal Material BEENTONITE
K Gravel Pack 2l ®
Pack Material _ LONESTAR 2/12 & #3
L Botiom Seal f
Seal Material
M CHRISTY BOX
Well Conctruction Details WELLND
Former Shell Service Station
15275 Washington Ave. S-—15

San Leandro

DATE REVEED DATE REVISED DATE

5/88




Fioio localon of coning: Froject e 7615 (Lmie. g/25/809 Boring o,
Ciant _ Shell 8-16
Lecalion: 15275 Washington Ave/Lewelling |
(O ___San Leandro Shect 2
Logged by: DAF | Driker: Bavland ol 2
Casming instaliation asia:
Driling mehod- Hollow Stem Auger
Hole demeler: 8 jnch Top of Bex Elevation; Datom,
g ! -1 | g Waler Level |
# B = £|=| . @ Time 1
2f | 5| gk | B| EF ‘%g .
= v - 3 Bl & " w2 el - |
i .E " x i i ’ :E Duzeription B
5 : ‘ Crbp—AL ]
1"!- ——
{1 */ A CLAYEY SAND (SC) -palc brown (10 YR
| 22| 3); loose; saturated,
|
23
| i
0 i 1 1S&H [S-16- LAY (CL-ML) -brown (10YR 5/3);
1| 25" damp: 10% silt; <10% [ine sand;
! trace organics: mottled gray & orange.
|
r Bottom of boring 24.0 leet,
sampled to 25.5 [ect.
4/25/89
|
| I
! |
|
i i
[ ] il
' |
|
i
[ a 1
| |
|
|
| |
| |
| |
| | |
] | i [
[ ] [ |
Femarks:
] _ BOAING ND
GeoStrategies inc, - S 1 6 .
JO8 NUMBER HEVYEWED BY RGV/CEG DetE REVGED DaTE REVISED DATZ

7615 5/88




Fmio localon of ponng. ._H_?.“_'E,}:"': 7615 ibwie: 4795780 barnng he:
Cient. _ Shell 816
Location: 15275 Washington Ave/] ewelling
Gt: __ San Leandro Sneat 3
Loggedby: DAF | Criber: Baviand of 2
Casing instaliaton daia: -
Drillng metnod” Hollow Stem Auger
Foledamele:  § jnch Top of Box Elevation: Telum.
3 | 1 Waler Laved
TIETY - 1 . £3a
o e Time |
JUIE IR HHERE —— :
[\ : Duscripion
5 : i i
| i _21F- ___
H AYEY SAND (SC) -pale brown (10 YR
’I 22 | . loose; Saturated.
|
* 23
I I
0 | 1 IS&H 5-16 s ‘
| S& -16- N SILTY CLAY (CL-ML) -brown (10YR 5/3);
| 25'| 25 ? soft; damp; [0% silt; <10% finc sand;
j ] 1' ik trace organics; mottled gray & orange.
i
| [ Bottom of boring 24.0 lect,
sampled to 25.5 leet.
4/25/89
[}
|
!
.f
|
I [
]
|
|
I
i I |
] | i |
| | I |
Frmarks:
GeoStrategies Inc. e NO'.
OB BEH REVIEWED BY RG/CEG Derp REVSED DRTE REVISED DATE

7615 5/89




WELL CONSTRUCTION DETAIL

A Toal Depth of Boring 24 R

! B Diameter of Boring g in
) Drilling Method HOLLOW STEM AUGER

C Top of Box Elevation 21.82 #.
Referenced to Mean Sea Level
Referenced to Project Datum

Casing Length . 235 1
! Material SCH 40 PVC
E Casing Diameter 3 in
F Depthto Top Perforations 4 1t
/ﬁ — G Perforated Length 20 1.

Perforated Interval from 4 10 29 1t
Perforation Type _FACTORY SLOTTED

'r Perforation Size 0.020
—
H Surface Seal 251
Seal Material CONCRETE
i I Backfl ft.
Backifill Material
J  SBeal 0.5 4
© Seal Material BENTONITE
K Gravel Pack 21 1
Pack Material _LONESTAR 2/12 & #3
L. Bottom Seal ft
© Seal Material
M CHRISTY BOX
Y o
fq_a_,i
GeoS . Well Construction Detail WELL ND
soStrategies Inc. ‘Former Shell Service Station S 1 6
15275 Washington Ave. -

San Leandro
EDEY RGCEGR CATe FEVISED QuTE FEVISED DATE

ey (262 5/89




Foeig iozaucn of Lanng, Fropet hol 7515 , Dt 4/25/89 Bonng Me |
Cwnt  Shell ‘.aﬂg'
Location: | 5275 Washington Ave/Lewellin g
Gty: San Leandro Sneat |
Loggedby: DAF | Driber: Bavland of 2
Casing instaliaton data:
Driling meimod. Hollow Stemm Auger
Holo diameter: 8 jnch Tep of Box Elvation: | Bawm:
5 | - g Water Lavel | 7.5 i | |
£ o B2 | 28 (2|8 o3 #|__Tme  112.50 pm | :‘ '
£5 & e LB | ¥ .
AR AN ! £ 4 =8 Emg Doie _14/25/89 | |
& | Descriplion
| i
I . PAVEMENT SECTION - 2 feeL.
|
| 2 ] _ :
I B JEgE & {SM) -very dark gray (5Y
! 3 r_l by T] oosc: dry: >50% very [ine to
| | | J:fd="i line sand; trace clay.
; I I 4| [ x =
125 150 | S&H [S-17-5' // 15 _[CL-ML) -dark greenish gray
| push | | 5 % I {SGY 4/1); mcdlum stil1: damp: 5% very
l i ! | / linc to linc sand; slight mottling - g
I | 6 / |nliw: green & gray; moderate chemical
! / odor.
f ’ le——
| 8 Pl Y SILT (ML) -dark grcenish gray
| | 1 “4/1): loosc; saturated; 40% [ine to
! [ 9| #1 1| very fine sand 10% clay; weak chemical
0 1 3 | S&H 515 % odor.
4 10'i 10
7 I / CLA B (CL-ML) -dark gray
| 11 // (5Y 4/1), sufl; damp; 15-20% very line
| , / to fine sand; trace caliche nodules;
12 /// trace organics; mottled; rootholes.
I I | 13 %
! ! ! /
| | i 14 / gravels up to ] ¢m at 14 (eer.
NM | 2 :SPT | 3
| 4 | [ 15 //*-“ LAY (CL) -gravish brown (5Y 5/2);
|7 1 I | stil[; damp; trace caliche nodules up
I I 16 / to | cm: mottled: occasional sand lens.
I I i
I | ] 17 ]r /’/
| I-
| l 18 | & =-_ A, | {ML} -light yellowish brown
| I i 6/4); loosc; saturated: 30% very
i I 19 | [ine to {ine sand; trace clay; trace
NM ! 2 | SPT | 7 % caliche nodules; trace medium grain
|2 i I 120 _ i sized sand.
FaInarks
BORMG D,
GeoStrategies Inc. S 1 7 '
REVIEWED BY RGCEG DAI1E REVISED DATE REVEIED Q215
QP et 1262 5/89




Frid locaton of bonng _E?En M 7615 | Date; 4/25/8G Bonng No:
Cient. Shell S-17
Lecatien: 15275 Washington Ave/Lewelling
G San Leandro Sneel 3
logged 5y: DAF | Criler. Bayiand o 9

Casng installsbon dala:

[ Drifing method: Hollow Stemm Auger

Hole dismele: g jpch Top of Box Elevaton; | Datum;
E I i z g Wailer Laval | |
'Ei & Tim F ]
= TE 0 & i
IR R g T |
e | { Duageription
| 4 | | I increasing clay at 20.5 leet.
| 21| 1
| /
22 )
0
23 | / 1
: | % T} AY =olive (5Y 5/3):
| I 24 / M% very [ine to fine sand:
NM | NM | SPT | // Arace caliche nodules; trace medium to
I 25 / _c_qg_[;: grain sized sand: trace organics: -
| i yd ilt pock
| |
| I Bottom of boring 24.0 [eet,
Sampled to 255 feet
4/25/89
i |
i
I
|
I 1
|
| |
i |
| —_—
| |
|
| | !
|
| i .
| ! ]
| | | i
-‘ ! ? l
FRemarks:
EHING RO,
GeoStrategies inc.
REVIEWED 8T RGTCEG DaATE REVEED DaTE PEVISED DATE

5/89




WELLCONSTRUCTIONDETAIL

R E
M c
a2 g P o A Total Depth of Boring 24
] H
R 5 B Diameter of Boring 8 in
- wmﬂg ggh* 4 - '
- - Criling Method HOLLOW STEM
’V % g AUGER
/ / C Top of Box Elevation 20.95
/ / Referenced 1o Mean Sea Level
/ / Referenced to Project Datum
/ / ' D Casing Length 23.5 ft.
! / / Material SCH 40 PVC
% % E Casing Diameter 3 in
% // F  Depth 1o Top Perforations 4 1
o G Perforaled Length 20 #
: ' Periorated Inlerval from 4 10 24 o
Perforation Type FACTORY SLOTTED
Perforation Size 0.020
B H Surface Seal 25 R
" Sea! Material CONCRETEL
A
I Backfill fi.
Backfill Material
J  Seal - 05 1
Seal Material BENTONITE
K Gravel Pack 2] &
Pack Material LONESTAR 2/12 & #3
L. Bottom Seal ft
" Seal Material
M CHRISTY BOX
Y
J
a . Well Construction Detail WELL MO
eoStrategies Inc. Former Shell Service Station ~
15275 Washington Ave. 5 - 1 7

San Leandro

DaTE ) REVISED DATE REVISED DATE

PFEVIEWED BY RGTEG
_7615 Qb geqlTed 5/89




Field localion of bonng: Froject Mo.. 7615 ) [Daie.  10/27/89 Bonng M
Client: Shell Oil Company SR
(See Piate 2) Location: 15275 Washington Avenue )
Ciry: San Leandro, Califomia Sheel 1
Logged by M.J.J. | Dafer  Bayland of 3
Casing instaliation dala:
Driling mathod:  Hollow-Stem Auger ) 3 Pilot Boring
Hole diameter.  B-inches Top of Box Elsvation: Daium:
£ = 5 Waler Level 125 10.8
k| =y o i Time
H E‘i .% 5 (514 3 gi Deie | 10/27/89 | 10/27/89
Description
PAVEMENT SECTION - 4 inches
| 7S "‘I
;‘f e . 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 / Z JCLAY (CL) - black (2.5Y N3/2), damp, soft, medium
3 6 / asticity: interbeds of clayey sand (SP-SC); sand is very
243 i S&H |SR1-6.5 fine to fine; interbeds occur as discrete units 3t0 5
5 7 / inches thick; contain 10-20% fines; strong chemical odor.
1
296 2 S&H [SR18] 8
3
2 9
4 B / moderate chemical odor.
373 7] S&H |SR1-10|10
2 COLOR CHANGE to black {10YR 3.3) at 10.5 feel.
108 4 S5&H 11 ¥ A SILTY SAND (SM) - moist, loose, interbedded with
6 S81- = T clayey silt (ML-CL), medium plasticity, no chemical odor.
115 |12 //
|
| 13 // - very dark grayish brown (10YR 3/2), damp,
|gh plasticity; fractured texture; no chemical odor.
14
2 —_
4.3 4 S&H |SR1-15/15
8 / __first encountered waler at 16,0 feel. Increasing sand at
16 v ' al., nterheddeﬁ clay with sand and clayey sand
s / (observed dunng drilling with bucket auger, 11/16/88)
17 /
18 /
o 7

GeoStrategies inc.

BORING N3
SR-1
JOB NUMBER REVIEWED BY FEWVCEG DATE REWVISED DATE REVISED DATE

7615 U7 INE S 11/89




Fnﬂ lecaton of ponng: Project Na.: 7615 [Daie. 10/27/89 Bonng No-
Gient. _ Shell Ol Company

(See Plate 2) Tocaton: 15275 Washington Avenue SF1
City: San Leandro, Califomnia Sheet 2
Logged by: M.J.J. | Driker:  Bayland of 3
Casing insiullation daia:
[Driling_meinod: _ Hollow-Stem Auger N PilotBoring
Hole diameter:  B-inches Top ol Box Elevaton: Datum:
g . . =, g Waler Level
£ Time
A EIR AR RHHE AR A=
& Descriplion

2 ] 7
BO 4 S&H [SR1-20{20
6
21 & YEY SILT (ML-CL) - light olive brown (2.5Y 5/4),
// saturated, medium plasticity; 30% clay; 5% fine lo
22 / maduum sand; no chemical odor.
-’
23
/ i_':_ Y with SAND/(CL) - olive gray (5Y 4/2), saturated,
24 stite. high plasticity; 20% very fine 1o fine sand; no
3 chemmal odor.
86 | 3 .| S&H |SAI30, 25 /
L]
26 . SILT with SAND (ML) - light olive brown (2.5% 5/4),
“saturated, stiff: 15% fine to medium sand; 20-30% clay;
27 no cham:r;al odor.
i 7
28 1
,,...:.l‘ ) = | g
3 R 3 trace clay; laminae of silt 0.25 in:c:he5 thick in shoe; imn
10 8 S&H |SR1-30|30 «:+.||__oxide staining: no chemical odor.
1D t .-+l Il ] o
31 pegiulis
32 Lﬂ- ... !-lL ;.-i_
33 AL
34 JRE SILTY SAND (SM) - light olive brown (5Y 4/2), saturated,
5 SHdefl  dense; very fine to medium sand; 15% silt; trace clay; no
34 7 S&H [SRi-35|35 = {“1-{ 11__chemical ador.
13 ..: Kl
36
a7 I R P
3 e —
N WFJ - dark grayish brown (2.5Y 3/2), saturatec,
39 ! L. 1+]  dense, very fine to medium sand; interbeds of fine
Ramarks
) Log of Boring BORING NZ.
GeoStrategies Inc. S R 1
REVIEWED BY RG/CEG DATE REVISED DATE RESED DATE

QU et (202, 11/89




Frid locaton of bonng: Fropct No.: 7615 | Date: 10/27/89 Boning Mo
Client: Shell Qil Company SR.
(See Plate 2) Tocation: __ 15275 Washinglon Avenue 1
City: San Leandro, California Sheel 3
Logped by: M.J.J. | Drite . Bayland of 3
Casing instaliabion data:
Driling_method:  Hollow-Stem Auger P Pilot Boring
Hola dameter:  B-inchas Top of Box Elevalion: Datum:
5 _ gg Waitor Lavel
7 2 £E £ | £ 5 Tima
: H i ¢ i -!‘g § E § E i ; 3 i Date
Description
g | ' '.'_-‘._'j ) silty sand 0.5 to 3.0 inches thick; no chemical ador.
8.2 13 | S&H |SR1-40| 40 A
17 <[ Bottom of boring at 40.5 feet.
41 Bottom of sample at 40.5 {eel.
10/27/89
42
43
44
45
46
47
: 48
49
S0
51
£2
E3
B4
55
56
57
=
B | | 59
Remarks: Boring caved to 30 feet, Bentonite from 19 to 30 feet.
Log of Boring BOSING HOL
GeoStrategies inc. S R 1 .
REVIEWED BY RVTEG DATE REVISED QATE REVISED DATE

DM v () 1 hbA 11/89




WELLCONSTRUCTIOLIN DETAIL

—>» E
M c
A Total Depth of Boring 405 ft.
B Diameter of Boring 20 in
Drilling Method Bucket Auger
C Top of Box Eievation ft.
Referenced to Mean Sea Level
Referenced to Project Datum
D Casing Length 21 ft
Material Schedule 40 PVC
E Casing Diameter 6 in
F Depthto Top Perforations 65 .
, G Perforated Length 15 1.
Perforated Interval from 6.5 to 215 ft
Perforation Type Machine Slot
Perforation Size 0.020 ir.
H Surface Seal from 0.5 to 1.0 ft.
Seal Material concrete
1 Backfill from 1.0 to 4.5 fi.
Backfill Material cement
J Sealfrom 4,5 to 55 ft
Seal Material Bentonite
K Gravel Pack from 85 to 215 f.
Pack Material 2/12 Lonestar sand
L Bottom Seal 21.8-30 .
Seal Material Bentonite
M Christy Box

|-1— B ——>|
Note: 30 to 40.5 Native Material (slough)

Well Construction Detall WELL N2
GeoStrategies Inc.
SR-1
REVIEWED EY RACEG DATE REVISED DATE REVSED DATE

QP - & (A2 10/89




3 : [ 051601 | Bonrg No: |
- G ShelOTCompany | g8
(See Plate 2) Locaton: 15275 '
City: San Leandro, Califomia Sheet 1
Togged by: E.C.F. Driler. Bayland o 2
- toriing metoa:__Hollow Stem Au (See Well Construction Detal)
dmmeter:  8-Inches Top of fon: yloutaw
e - Water Lavel 7.5 7.6
- 8| s z ﬁ Time j0.00 | 1203
ef !'i ;i ﬁ § 5‘ il 3% Dae | 0S/16/91 | 05/16/81
Description
0 F'AV'EMENTEEGHGH-{J.QMBEI
— TR SMD@-EMng‘(ﬁSﬁ]. medium dense,
== 1 d.lng:mcnarsatu medium sand; 15% gravel, 5%
e .4'_: '_r:' : fines [FILL].
B 2
— l 3 ] SAND (ML) - very dark gray (7.5YR NJ/), stff. |
| ;mﬁmzn%vewﬂnasand (ALLUVIUM).
| 4 |
— | 450 | S&H | l:
0 | 450 | S18-4.5/ 5 |
450 ! 1
I 61 | ﬂi‘
b J4 R
T At
| S&H | v T
0 4| [S188 | 8 £X REE
I I F1:14
— 9| RAH2
S&H | N1k increasing moisture and silt content with depth.
o | 6 51810/ 10 I S
| | A L4
| | "njp - -
I | ||
I | 120 |
| — I
131
|
14
S&H
0 16 S18-15/15
1 §
16
' I
| 17 |
| | i i
| 1Ei__-
I ||
| 191 |
i Ramanis:
| « Convered to equivalent Standard Penetration blows/fL.
1

Log of Boring




Brojct No.. 761502 _ O O5/16/81 | Bonng 1e:
Cllent Shell Qil Company s
Tocalon: 15275 Washington 18
City: San Leandro, Califomia Shest 2
Logged by: E.C.F. Oriler.Bayiand of 2
Griing methed:  Hollow Stam Auger —
Fom damater.  g-lnches Top ol Bax Blevaton: | Datum:
= k-] £ Time
B i’i 23 i i i HE: 3 Duis
= - Descripicn
S&H | //
12 | 20 / et
518-20.5 77 /7] __COLOR CHANGE to light yellow brown (25YR 6/4), stiff,
[ 21 damp; B0% clay; 20% coarse sand.
|
| 1 2 _
i | | Bottom of boring at 19.0 feet.
: ; 23 | Bottom of sample at 20.5 feet.
'_ ; 24 —_!
| | |
! | | 25 |
| I i
| | = 25
| |
| 27
! |
| 28
i 29
|
[ 30
|
| | 3
i | l ]
| | | 32 |
[ |
| 33 =
|
34
35
| |
36 |
| Yy
|
| 38
|
| 39! !
Pasmarks:
e Log of Boring BORING MO,
@ GeoStrategies Inc. S 1 8
.'I:I FEVIEWED BY POUCED BATE REVESED DATE FEVSED DATE

761502 D P 05/91




Cc
X /- A Total Depth of Boring 18.0 ft.
& H
+ Diameter of Boring 8 in
Y Drilling Method Holiow Stemn Auger
C Top of Box Elevation it
Referenced to Maan Sea Level
Referencad to Project Datum
D Casing Length 180 f
Material Schedule 40 PVC
E Casing Diameter 3 in
F Depth to Top Perforations 4 ft
G Perforated Length . 12 ft.
Perforated Interval from 4 to 18 ft
Perforation Type Machine Slotted
Perforation Size 0.02 in,
H Surface Sealtrom 0 to 15 i
Seal Material Concrete
| Backfill from 1.5 to 2 it
Backfill Material Concreta
J Seal from 2 to 3 ft
Seal Material Bentonite
K Gravel Pack from 3 to 18  ft
Pack Material 2/12 Lonestar Sand
L Botiom Seal 1 _-ft.
Seal Material Bentonite
M Underground vault with cover, cap and lock.
Note: Depths measured from initial ground surtace.

S-18

DATE REVISED DATE FEVISED DATE
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uRAY 43139

YINHO41TVvO 'OHQNV3I] NVS
"IAV NOLDONIHSYM ANV "GATS ONITTIMIN

NOILV1S 32IAH3S T13HS
NOIL33S SSOH3

9
ainbig

Wall Walt Will
S-12 sS-8 59
Etevation Elevation Etevation
21.05° 20.72° 20.96°
20 :I J—< Asphaltic Concrete i
e Sand and Gravel
e . 2
______ ""'-..._‘ ! P
Clayey Sand (SC) I ——
15 - o~ - — .
ﬂl! 1271 12.96' ¢ Groundwater Elevation (11/88] 13.18' ¢
| | 1
10 Silty Clay to Clayey Silt Silty Clay to Clayey Silt "‘““7“"‘“ -
with less [trace) Sandy with less {trace) Sandy Sandy Silt
Sitt to Sandy Ciay (CI} Silt to Sandy Clay {Cl} to Clay {Cl}
891 |lz========"= i I -
.‘\Gravel s oo
..?-'-— e -# i
T e T Silty to Sandy Clay
I _______ Z\ Trace Pebhles
0 4 Clayey Sand (SC) Silty Sand (SM) T.0. i
I 205"
i ' T.D. L
5 245 L5

Blackened Areas Refer to
Recovered Samples

-

= o

feet

20

15

10



APPENDIX B

Fourth Quarter 1994
Groundwater Contour Map
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APPENDIX C

Well Survey Data




COUNTY OF ALAMEDA
PUBLIC WORKS AGENCY

399 Elmhurst Street + Hayward, CA 94544-1395
(510) 670-5480
FAX (510) 670-5242

FAX TRMIS!‘!IT_'i'.#\IT FAX TRANSHITTAL FAX TRAMSHMITTAL FAX TRANSHITTAL

Z- Lo 95

DATE:

TO: EUWZOS FROM: d@fm}

Box 259 (510) b7o-5248
_Serkus, lA 95476 (707) 939-2181
ATTH: 4254 f/;uasﬁw 6707) g 39&M9

£ OF PACES (INCLUDING COVER SKEET) 9

I

CORBENTS:

M%& SULVEY .S Mt E TRDXUS %Z&ngﬁ,{; fﬂéﬁmm

5‘41U Zﬁﬂﬂuﬂa
fam_ [mAE 3 mm_,éf_e*wa&m SHBTS.

If you do rot recerralghe entire rran_-.zmtta? or if it is illeginle, .
please cell : at (5108) e70-5543




WELL INVENTORY FILE
Definitions and abbreviations for items Ilisted in the well inventory file are as follows:

[WELLNQ] Well number - Wells are numbered according to their location in the
rectangular system of the Public Land Survey. The part of the number preceding the
slash indicates the township; the part following the slash indicates the range and section
number; the lerer following the section number indicates the 40-acre subdivision; and the
final digit is a serial number for wells in each 40-acre subdivisior.

[DAT] Date - The month and year when drilling or boring was completed.

[ELEV] Surface elevation - The surface elevation of the well, if known, in feet
above mean sea level. A zero designates an unknown elevation.

[TD] Total depth - The depth of the well. This usually designates the completed
well depth. If the well has a well log available on file, then the total drilled depth of the
well is given. The inventory does not show total depth data for geotechnical borings.
This is because only one state well number is assigned to one boring at 2 site, and there
are usually several borings of different depth.

[DTW] Depth to water - This category usually indicates the standing groundwater
level in the well on the date of completion. The "depth to first water encountered” is
recorded in the inventorv when it is the only water level data reported on the well driller's

report.

FUSE] Use - The well use (or in the case of cathodic protection wells and
geotechnical borings, the reason for the excavation) &5 indicated in the well driller's report
or data sheets. A plus sign (+) after the well use indicates a well in the current ACFC &

WCD monitoring network.

[ABN] Abandoned well - A well whose use has been permanently discontinued or
which is in such a state of disrepair that no water can be produced. In the inventory, this
may include wells which are covered or capped but not properly desoyed.

[DES] Destroyed well - A well that has been properly filled so that it cannot
produce water nor act as a vertical conduit for the movement of groundwater.

[DOM] Domestic well - A water well which is used to supply water for the
domestic needs of an individual residence or systems of four or less service connections

or "hookups”.




[INA] Inactive well - A well not routinely operating but capable of being made
operable with a minimum of effort. Also called a "standby weil".

[IND) Industrial weil - A water well used to supply industry on an individual
basis.

[IRR] Irrigation well - A water well used to supply water only for irrigation or
other agricultural purposes. In the inventory, this category includes large capacity wells
as well as small capacity wells for lawn frrigation. ]

[MON] Monitoring or observation well - Wells constructed for the purpose of
observing or monitoring groundwater conditions. (se¢ piezometer).

[MUN] Municipal well - A water well used to supply water for domestic purposes
in systems subject to Chapter 7, Part 1, ,
Division 5 of the California Health and Safety Code. Included are wells supplying public
water svstems classified by the Depariment of Health Services. {Also referred 10 as
community water supply wells).

[PIE] Piezometer - A piezometer is a well specifically designated to measure the
hydraulic head within 2 zone small enough to be considered a point as contrasted with a
well that reflects the average head of the aquifer for the screened interval,

[STO] Stock - A water well used primarily for livestock.

[TES] Test well and test hole - A test well is constructed for the purpose of
obtaining the information needed to design a well prior to its construction. Such wells are
not to be confused with "test holes" which are temporary in nature (i.e., uncased
excavations whose purpose is the immediate determination of existing geologic and
hydrologic conditions). Test wells are cased and can be converted to observation or
monitoring wells, and under certain circumstances, to production wells. In the inventory,
"TES" includes both test wells and test holes.

[?] Unidentified use - This indicates water wells whose use could not be
ascertained from the available well data.

[CAT] Cathodic protection well - Any artificial excavation constructed by any
method for the purpose of installing equipment or facilities for the protection from



corrosion by electrochemical methods of metallic equipment (usually piping) in contact
with the ground: commonly referred to as cathodic protection.

[GEOQ] Geotechnical boring - A temporary boring made to determine certain
engineering properties of soils. An asterisk (*) indicates that the state well number
assigned 10 the boring represents more than ope boring at a particular site.

[LOG] Log - This category indicates whether a geologic record, or log, for the
well or boring is available in the Agency's files. Abbreviations are as follows:

D - well driller's log

G - geotechnical boring log

E - electric (resistivity) log or other subsurface
geophvsical logs.

[WQ] Water quality data available - This category indicates which wells have
water quality data available in ACFC & WCD files. The numbers [ through 9 signify the
number of sets of water quality measurements available for that well. A plus sign (+)
indicares that 10 or more sets of data are available. A "0" indicates that no data is

available.

[WL] Water level data available - This category indicates which wells have water
level data other than the data reported on the well driller's logs. The numbers 1 through 9
signify the number of water level measurements available. A plus sign (+) indicates that
10 or more measurements are available for that well.
A "0" indicates that no data is available.

[YLD)] Yield - The maximum purping rate in gallons per minute that can be
supplied by a well without lowering the water level in the well below the pump imtake.
This data is taken from pump test data recorded in the driller's records. Some of the yield
data reflects current production rates and does not reflect maximum vield values
determined-in & capacity test.

[DIA] Diameter - The diameter in inches of the main casing in a well. May also
indicate the diameter of a hand-dug well. Diameter data is not recorded for geotechnical
borings.
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Hoboo e

FHsA MOS8 D g~ Dese

1D HLAHMEDA OO Foml 10 WK

WELL #

28/3w 18M
249/ 18k
2E/3W 18M
29/3IW 18M
isfaw 7C
aglzw TE
isfzw 7B
18/20 78
39/24 7B
gfaw. 78
3a/2R 7B
38/2W 7B
agjan 7B
Isjfim 7%
agjfa W@
3H/2W ¥
38/2W 76
AsfeW L
agjaw 74
isfzw 1L
3a/am M
agf2uw M
agfaw A
38/2W 8L
nfan 19
IBf3W 10
is8favw  ip
18/3w
2839
nfaw
IS/W 110 L
ISSIW LLD 2
38/3W LLR L
38/fIwW LLE 2
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3g/3W 12k 2
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33/3W 128 1
I8/1W 128 2

a
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'

7

s

9
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38/38 12B
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3873w 128
IBSIR 128
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28/3W 12811
38/3W 12812
38/ 12813
35/3W 17B14
I8/ 120
asfamw 12¢
nfiw 120
35/aW 13m
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WATCR WELL SURVEY FORM 738-08.03

SHEET 1

DrQ: 275,87

EMCON §:SSOCIATES OF 16
EMCON DATE WELL STATUS _ WELL CONSTRUCTION DETAILS
WELL DRILLED,] QOWMER IF | TOT.COMP ] PERF. | SEALJCASE|CASE |WAT.|EST.|SURE EDITED
MUMBER DRILLER | LISTED |KNOWNH |oPTH|DPTH| INTER. | DPTHDIA.MAT. |LEV.] Q |JELEV DRILLER REPORTS
(FT)| (FT.} (FT) (FTJXIN) (FT.) |(GPM] (FT.)
1 900 Heide Domestid 7 | 36 6
-Eaﬁer 0 Grant
ban Lorenzb
2 1935 Gianelli Irrig § 72 113148-113 10-8
Owner pna Grant
an Loren
__ " |6/12/48 Modern Ved, Irrigl 71 7 —
7 Nursery ' !
15550 Wasijington five. | 550 12 :
[5an Loren r :
|
4 ? Gianelli| Irrig) 7 |113 J48-113 |
? 1584) Nielson Avel |
san Lorenfo |
|
5 OQwner Bratton Irrig) » 21 |
? 15868 '
Ulisse, 54n Lorenzo |
i
. & Owner Moyers Irrig) 2 | 30 ___I
Hermana !
San Lorenfo |
7 ? Norris JIrrig.] 2 | 20 =
’ 7 16030 Via I
Nueva
San Lorenko
8 8/5/56 |Lichty Irrig.{ 7 | 30 § 15-30 B
Domestic 116148 Chahnel
Water Welp St. San Lorenzo
pany




DMO: 2/5/87

EMCON hSSOCIATES WATER WELL SURVEY FORM SHEET ? OF 1¢ .
Ef;lCON DATE WELL STATUS WELL CONSTRUCTION DETAILS
WELL DRILLED,| OWMER IF TOT. ﬂHP+ PERF. | SEAL|CASE|CASE |WAT.|EST.|SURE EDITED
NUMBER ORILLER | LISTED |KNOWH |DPTH|DPTH| INTER. | OPTHOIA.MAT. |LEV.| Q |ELEV. DRILLER REPORTS
(FT)| (FT.Y (FT) (FTJYIN) (FT)|(GPM] (FT.)
9 1920 Marengo 7 60 8
? 14953 Waghington
iau_La.:ﬂ!zn
10 1936 Twn. Nurseky <ol 7 335 14
White —
ashingto
kan Loren
11 1936 Twn. Nursdry Irrih.? | 325 14 23 |
White  ICorp. 149 l
Loren
12 5/26/78 |McCarthy I |
AR-GO 2770 Scotq Blvd. |
Pump Co, |Santa Clada :
13 1930 Fara BroslDomestik ? 112001 99-110 10 20
7 391 W. 154th
San Lorenio
14 1949 Ramirez Irrigd 7 |32 22-32 4
(uner 14960 4by =
SEE L;ﬁﬁﬁ!ﬁ
453-469
15 9/28/34 |Gansbergeg 7 545 | 487-492 12 35
G.P. Nelsdn 518-520
521-528
530-540
1 ]




EMCGN ASSOCIATES WATER WELL SURVEY FORi1 SHEET 4 0F 16 00:2/5/87
ENCON | DATE WELL  |STATUS WELL COHSTRUCTION DETAILS
WELL DRILLED,| OWMER IF TOT.COMP | PERF. | SEAL|CASE|CASE [WAT.|EST.|SURF. EDITED
MUMBER DRILLER | LISTED |KMOWH [DPTH|OPTH| INTER. | OPTHDIA.JMAT, JLEV.| Q@ |ELEV. DRILLER REPCRTS
(FT)| (FT4 (FT) | (FTOXIN) (FT) l(GPM] (FT)
24 ?
owner | Alameda | Irrig.| - 32 q 10
15099 Edgqmoore
San Lorendo
25 ? ? Irrig] ? 7
7 15118 Inyerness
San Loregz
26 1977 vandenber]rtlrrigJ ? 40
15202 Ga
San Leandro
. 27 1977 Fassler | Irrig.|30 30
? 15205 Galt
San Leanqro
28 1952 Reairwid Irrigl 2 | 18 6
Owner 15211 Ndcton
San Leasddro
29 1958 Bothell | Irrigl 7 128 g
Owner 15049 Fl¢min
san Leandro
30 ? Albright{Irrig. | 46|20
Qwner | 15185 Nofton
San Leandro =
31 ? Armstrong! Irrig ? 7
Dwner 15177 Norgon
San Leandro
32 1977 Tisby Irrig 1 20 § 20
? 15153 Endjfcott
| S&n Leandfo




bty Fedabbe it b VALY WLl i e Lo it (T e o 1] L . Loy 7w by

EMCON - DATE WELL STATUS WELL COMSTRUCTION DETAILS
WELL ORTLLED,] OWMER IF. TOT.COMP } PERF, SEAL|CASE|CASE |WAT. | EST.|SURFE. EDITED
MUMBER DRILLER | LISTED |KMOWN |DPTH|DPTH| INTER. | DPTHOIA. AT, JLEV.| Q@ |ELEV. DRILLER REPCRTS
(FT)| (FT.q (FT.) (FTOYIN) (FT)|(GPM] (FT)
33 1977 Lapin Irrig.| 38 |38
7 15105 Bedtty
san Leandro
34 ? Christ Irrig) ? ?
? Prebyter|an
Church - "
g40 F
San Leanfiro
35 1976 Campilengh Irrig) 35 35
? 15190 Norkon St
San Leandfo
36 2 2 Domestic 7 | 42
? 658 Fargol
San Leandfo
37 1957 San Leandro Aband. 7 |[525 [341-354 16
_ Bassett | Nursery | 1985 90-511 s
15100 Washington
san _Lorengo
38 1947 " Inactife 2 720 |652-720 12, 3 F
Fuentes = |
] - {
" I
39 1938 Christensen Irri§. 370 12 26.5 I
Silva Brds.
] L i L




EMCCH ASSOCIATES WATER WELL SURVEY FOR# SHEET & 0F 1o 002 /5/87
EMTON DATE WELL STATUS WELL COMSTRUCTION DETAILS
WELL DRILLED,| OWMER IF TOT.COMP ) PERF. SEAL|CASE CASE |WAT. |EST.|SURF. EDITED
MUMBER DRILLER LISTED |KNOWN JOPTH|DPTH| INTER. | DPTHOIA. AT, |LEY.|] Q |ELEV. DRILLER REPCRTS
(FT) (FT.] (FT.) (FT)XIM) (FT)|(GPM] (FT)
Modern
40 1932 Vegetaple] Irrig.l 2 12350 |340-350 12 24
Western .Nursery
[ Wel) 15550 Waghington
San Leandro
41 1920 co Irrig.] 2 130 10 24
Swan Waghington| :
San_L.EantIru
42 1978 Perry Irriq.] 2 2
Mood Co | 1 nzn
San Loredzo
_ 43 1925 tta |Irrig. | 7 1120 ]100-120 12 37
Nunes 915 Lewel]in 3
san Lorento
a4 Jones Irrig. | ? 42 | 30-42 b 12
Qwner  |983 Iewslling
San Lorento
-#8, | Raele Irrig. | ? 7
15547
Sadgeham -
San Leandro
46 1957 Ph%gt'g' Irrig. | 2 |22 f 2]
Owner Andpver'
San Leand‘u




LelLuil ASSULINIES WATCH WELL SURVET FORM Sheel /1 Ur lo Liad: 2/ 5/ 62
EMCON DATE WELL STATUS WELL CO/STRUCTION DETAILS
WELL DRILLED,] OWMER IF. TOT.JMP | PERF, sEALICASElCASE [WAT. [ EST.[SURE. EDITED
 MUMBER DRILLER | LISTED |KMNOWH |DPTH|OPTH| INTER. DPTI1DIFu.:'1'.AT. LEV.] Q JELEV. DRILLER REPCRTS
(FT.)] (FT. (FT) (FT)Y IN) (FT.)|(GPM] (FT.)
47 1953 Burke
anez_u;l.ﬁ]_hlatﬁn_lm 2 130 ﬁ
S5an Loren
48 1956 Stratman | Irrig.] ? 36 6
Owner | 15311 Farpsworth =
San Lorergzo
49 ? Rosenquigt Irrig| ? 30 6
(wner rth
San Lorenzo
50 1977 | Perino | Irrig.| 30 | 30
7 15596 Tilden
San I.smfm
51 1977 Elliott | Irrigd 30 3ol
1018 Kramger
San Leandfo
be 7 Wollery | Irrig) ? 23
T 15340 th!rchiﬂ
san Leangiro
53 ? Howell Irrig| 24| 25 |
15302 Fafnsworth |
San Leanprn |
|
54 1977 | Stanley 30l 30 |
? 15368 Chlirchill
San Leanfiro
]
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EMCON -

WELL
MUMBER

DATE
DRILLED,
DRILLER

WELL
QWMER
LISTED

STATUS

KMOWH

IF

WELL COMSTRUCTION DETAILS

TOT.
OPTH
(FT.)

COMP Y PERF,
DPTH] INTER.
(FT] (FT.)

SEAL
DFT”
(FT.)

CASE|CASE
DIA,FMAT,
[ IN)

WAT.|EST.
LEV.| Q
(FT.) [(GPM

SURF.
ELEV.
(FT)

EDITED

DRILLER REPCRTS

Parodi

55

1508

Domest

jc 7

Lewel11q§o
San Loren

Beuit Entdrprises

2020 Davi

San Leand

Abandonpd

1977 |

McTigue

Irrig,

21

1500 Sayré

San_Leand$o

58

Bolla

Irrig.

1335 Sayre

San Leandfo

59

Brown

Irrig.

31

31

15591 Jut

and

San Leandfo

bu

Perry

Irrii

60

15500 Lartﬂ;g
San Lorenko

12 12

bl

1957

Arroyo High

Irrig

7

600

19

School

Grant St.

San Lorengo

62

Corso

?

sl a3

15651 Waph

ingtod

San Lnrgpgg
[ ]
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EMCON - | DATE WELL STATUS WELL COHSTRUCTION DETALLS
WELL DRILLED,| OWMER IF ToT.koHP | PERF, | SEAL|CASE|CASE [WAT.|EST.[SURF. EDITED
MUMBER DRILLER | LISTED |KNOWH JOPTH|DPTH| INTER. | DPTHDIA,PMAT, JLEV.| Q |[ELEV. DRILLER REPCRTS
(FT) (FT.3 (FT) (FT)X IN) (FT.)|(GPM] (FT.)
Richols
63 1946 3000 Domestlc ? 197 10
Basset Halcolm
San Learjdro
64 1937 Moore | Irrg. | 7 |50 | 30-47 6 b
Jet 15241 Upfon
San Leandro
6. 1952 Crane Irrig| ? |20 4 29
Owner 487 L]ufd-
San_Leaddro
66 1953 Wilson' | Irrigd 2 |25 8 27
Owner 15360 Dgrmody
San Leabdro
67 1958 Cuimentp Irrig| 7 |20 6 28
Owner 15508 Werner
San Leapdro
6f 1935 Stewzel| Irrig| ? {270 10 38
Silva Sycamorg
San Leapdro
69 7 Twin Irrig{ ? | 7 . 3l
? Nurser
Hg;hingFun Strdet
San Leandro
70 ? Twin Abanddned | ? 8 30
7 Nursery
Washingtop St.
_San Leandro
]
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EMCON DATE WELL STATUS WELL COMSTRUCTION DETAILS
WELL DRILLED,] OWMER IF TOT.LoMP ] PERF. | SEALJCASE|CASE |WAT.|EST.|SURF EDITED
NUMBER DRILLER | LISTED |KNOWH |oPTH|DPTH] INTER., |DPTHDIA,.JMAT, |LEV.| Q |ELEV. DRILLER REPCRTS
(FT) (FT.] (FT) (FTJYIN) (FT.)[(GPM] (FT.)
7 Gonzales
71 ? 15559 Usher Irrgl ? 25 38
San Leandro
12 1955 Maciel Irrig.| 7 27 4 44
Owner 15594 Shajon
San_Lorerbg
— W4 1951 Hayward | Domestjc 7 |616 30/1 42
Western | Union Hidgh
Well School Dit.
San Luregkg
74 1937 Teel Domestic 2 1 75 8
Swanson | 624 Lewelling
San Lorenzo
75 194y Ratti Domestlic 7 |410
Andersor| Lewellind? Irrigl
Hespariaf
San Loredzo
76 ? Levy Irrig ? 29 4 28
7 646 Vi 1 Oro
San Loreszo i
71 1920 Kino Nur§- Irrid 7 | 150 12 33
T ery
880 Lewelling
San Lore#zo




CMCON DATE WELL STATUS WELL CONSTRUCTION DETAILS
WELL DRILLED,| OYMNER IF | TOT.CoMP ) PERF. | SEAL CASELCASE WAT.|EST.|SURE EDITED
MUMBER | ORILLER | LISTED [KMOWH |DPTH|OPTH| INTER. |DPTHOIA.MAT, |LEV.| Q |ELEV. DRILLER RZPCRTS
{FT,}I:[FT.' (FT.) (FT)XIN) {FT.) rfGPH' (FT.)
; P. Duncad Irrig.| 7| ?
78 | 2 16089 Vid Alamitbs
? San_Lureﬂzﬁ
Avansino '
79 1951 1441 Irrig.] 71| 701 12 36
Bassett| Washingten
san
80 1951 Abansino| Irrig 7| 701 35
? Mortensop Nursedy Co.
14441 Wabhingtor
san Leanfiro
81 1952 Abansinol Irrigl 21 701 32
? Mortensoh Nursedy Co
4 14441 Wakhingtod
San Leandro
82 1937 Abansing Irrig| 7| 288 10 35
? Mortensdn Nursefy Co|
14441 Hiish‘ingtn
San Learjdro
83 ? Abansind Irrig 70 135 8/10l 38
? HDFtEnSC"I Nursegy Co|
14441 Washingtod
San Leagdro
84 1931 | Abansino| Irrig.| 7 | 235 12 34
? Mortensof Nursery Co. :
14441 Hathillgtunl
San Leanfiro
i )




ZMCON DATE WELL STATUS WELL COMSTRUCTION DETAILS
WELL DRILLED,| OWMNER IF TOT.FOMP J PERF. | SEAL|CASE|CASE [WAT.|EST.|SURF. EDITED
NUMBER ORILLER | LISTED |KMOWN JOPTH[OPTH| INTER. | DPTHOIA.PMAT, [LEV.| Q |ELEV. DRILLER RZIZCRTS
(FT)| (FT.] (FT) (FT)XIN) (FT.)[(GPM] (FT.)
B85 ? Abansino | Irrig. 7 | 254 12
? [Mortenson Nursery|Co.
14441 WasWington
San Leandto
86 1931 Avansino | Irrig.| 7 | 235 12 34
? |Mortenson |Nursery| Co.
. 14441 WasHington
L San Leandyo
87 Avansino | Irrig.| 7 | 135 12
Mortenson
14441 Wasfington
San Leandfo
88 1956 Clark Irrig.| ? 30 b
Domestic|417 Bradrick
Well San Leandro
|
89 1930 Cardoza Domestjc ? | 150 10
? 14700 Irrig.
Washingtog
sgn L 0
90 7 Qlsen Irrig.l 621 60
AAA Drill}14737 Hardld
ing San Leandfo
91 1951 K-Mart Irrigt 71 701 12 35
: Bassett] 14441 Washington
San Leand
H i |




jEMCUH DATE WELL STATUS WELL COWSTRUCTION DETAILS
JELE ORILLED,| OUMNER IF 1 TOT.COoMP | PERF. | SEAL EASEI::ASE WAT.|EST.[SURE. EDITED
TUMBER DRILLER | LISTED |KNOWN |DPTH|DPTH| INTER. |.OPTHOIA.IMAT, |LEY.| Q |ELEV. DRILLER R:zZCRTS
(FT) (FT.Q (FT.) (FTILIN) {FT.]!{EPH‘ (FT.)
92 | 1957 Graves | Irrig.| 7 | 23 4
Owner | 3894 CarMel
San Leanfiro
93 1958 Kirkland| Irrig.] 7 | 19 4
owner | 883 Halydon
san -Leangiro
) 1956 | Grego | Irrig.| 7 |125 5 30
Murphy | 3701 Monierey
San earﬁﬁ?
95 7 Hastie
? 3712 Awrayy Irri 71 ?
San Leandro
96 1955 Thomas Irrigd 7| 29 q
Owner | 3689 Figleroa
San -Learjdro
a7 Boleswort§ Irrig.] 7| ? _
1044 Marfuette
san Leangro
98 1977 Spitznaglg Irrig 7| 38
? 1075 Tulake
san Leandro
99 1956 | Smith Irrig) 7] 16 5
Owner 1227 Purfiue
San Leandro
' i




IMCON DATE WELL STATUS WELL COMSTRUCTION DETAILS
WELL ORILLED,| OWIMER IF_ TOT.J20MP J PERF. SEAL|CASE|CASE IWAT.|EST.|SURF. EDITED
NMUMBER DRILLER | LISTED |KMOWH |OPTH|DPTH| INTER. | OPTHDIA.MAT. |LEV.| Q |ELEV. DRILLER RZPCRTS
(FT) (FT.1 (FT) (FTOYIN) (FT.) |(GPM] (FT.)
100 | 1957  |Hawks |Irrig.| ? |60 4 27
| owner |1051 Tulahe :
San Leandro
101 7 Tavis lrrig._ 7 T
7 1144 Avonj
San Leanlrn
102 1977 Brannon |Irrig. | ? |36
F 1075 Avon
San Leand{
103 1957 Heisler | Irrig.{ ? | 37 6
Leite | 14861 Crokby
San_nggkrn
|
104 1952 Souza Irrig: T 27 6
Uwner 1009 Cu rland
San Leanliro
T er 1977 Friesen | Domest{c ? | 84
? 324 Anza
San Lean
106 ? Chuck Irrig. ! 2 |30 4
Owner | 335 Alohal
San Loremgzo
107 - 1958 calvao | Irrig.l 2 | 23 |15-23 5
Owner | B30 Crespfi
San Leandyo
| |
i
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TMCDMN DATE WELL STATUS WELL CONSTRUCTION DETAILS
WELL DRILLED,] OWHER IF TOT.COMP | PERF, SEAL|CASE|CASE |WAT.|EST.|SURE EDITED
MUMBER DRILLER | LISTED |kdowH |opTH|pPTH] 1nTER. |DPTH{DIA. AT, |LEV.| Q |ELEV. DRILLER RZPCRTS
(FT) (FT.7 (FT.) (FT)X IN) (FT.)[(GPM] (FT.)
108 | 1957 | | Irrigd 21 14
Owner g16 Sierfa
San Leandlro
109 1955 Davies Irrig] 7| 28
Owner 418 Lloye
San Leanfiro
] 1977 Brooks | Irrig] 7| ?
T 1341 Devpnshire
San Leanfiro
111 1877 Henwood | IrrigJ 18 18
? 15700 Inberne
San Leanfiro
112 1977 Knupler | Irrigd 25| 25
T 1439 Abbky
San Leanfiro
i 1977 Tatman Irrig.| 27 27
= ? 15149 Wifey
San Leanfiro
114 1977 Gietzen | Irrig.| 28 27 o
7 1435 Chukch |
San Lean':lro
115 1977 Frink Irrigd 7| ?
. ? 754 Gramt
san Lg:Ju;n




EHCON ASSOCIATES WATER WELL SURVE'Y FORM SHEET 16 OF 16 . [0 275787
EMCON DATE HELL STATUS HELL COMSTRUCTION DETAILS
WELL DRILLED,| OWMER ToT.IcorP § PERF. | sEALlcaselcasE JwAaT. |EST.|SURE EDITED
MUMBER DRILLER | LISTED |KNOWHN |oPTH|DPTH| INTER. |DPTHDIA.MAT. |LEV.| Q [ELEV. DRILLER REPCRTS
(FT)| (FT] (FT) | (FT)XIN) (FT) [(GPM] (FT)
116 1977 |Maxwell | Irrig)? 7 :
? 538 Rutgefs
San_Leandro
117 1986 | Mobil 0il ? ?
? Hashinq_LT_&_Ea_ﬂo
San Leandro
118 1986 | Mobil il a Mon | 7 | 7 o
? 15884 Hedparian
San Lorerzo

R A 200 N
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APPENDIX D

FATE2 Model Parameters




§

Shell RBCA Worksho B o - . Subsurface Soil - Leaching to Groundwater

Domenico’s Model...

Assumes: uniform and constant aquifer properties, one dimensional
groundwater flow, first-order contaminant decay, degradation, or
transformation, constant contaminant source of rectangular cross-section
in the plane perpendicular to groundwater flow.

Maximum Centerline Concentration at Steady—State:

Clxy=02z=0)_ | x| I
c e:xp2 [1 er 4ax erj]_

fource

C(x,y,z) = solute concentration at location (x,y,z) [mg/l]
Coeource = solute concentration at (x=0,y=0,2=0) [mg/l]
= distance downgradient of source {ft]
= 0.1x = longitudinal (x) dispersivity [ft]
= a,/3 = transverse (y) dispersivity [ft]
= 0.05 o, = vertical (z) dispersivity [ft]
= groundwater velocity (or specific discharge) [ft/d]
= attenuation (degradation) coefficient {d-1]
= source width (perpendicular to groundwater
flow in the horizontal plane) [fi] b
= source depth {perpendicular to groundwater
flow in the vertical plane) [ft]

= Error Function evaluated for value (h)




Plume Attenuation Model: FATE2

MODEL PARAMETER INPUT

1) Input Fiow Model Parameters:

n - Porosity [ftA3/ftA3]

K - Hydraulic Conductivity [ft/day]

i - Groundwater Gradient [ft/ft]

lamda - attenuation rate [1/day]

Mx - multiplier for longitudinal dispersivity [alpha-x = Mx*x]

My - multiplier for transverse dispersivity [alpha-y = My*alpha-x]
Mz - multiplier for vertical dispersivity [alpha-z = Mz*alpha-x]

2) Input Source Data:

Cs - Source Concentration [mg/l]

Y - source width perpendicular to groundwater flow [ft]
Z - source depth below water table [ft]

. - farthest distance to be evaluated from source [ft]

3) Input Monitoring Point Data:

Monitoring Point

Cm - concentration at monitoring locations [mg/l]
M - Distance to Monitoring Locations [ft]

4) Input Receptor Data;

R - Distance to Nearest Receptor Location [ft]
Cgw* - Target Concentration [mgA]

Shell Development Company J.B. Gustafson

Input
0.35

0.005
0.0025
0.1
0.033
0.005

36
40

660

36
25

660
0.001

Min
Min

0.65
90

Min Max
0.25 0.6
0.0001 100
0.001 0.01
0.001 0.01
0.05 0.2
0.1 0.3333
0.0125 0.1

3

0.0024

155
4/17/95



Plume Attenuation Model: FATEZ2
MODEL CALIBRATION

5) Run Calibration Macros

lamda - attenuation rate [1/day] (.001 - .01) ' 0.0025 {(from cell B8)
Mx - multiplier for longitudinal dispersivity [alpha-x = Mx*x] (0.1) 0.1000 (from cell B9)
AFm - attenuation factor at location m 1.00E+00 1.81E-02 6.67E-05
AFm* - modeled attenuation factor at location m 2.75E-01 1.73E-02 1.49E-03
(1-AFm*/AFm)r2 5.26E-01 1.71E-03 4.58E+02
Sum of Squares (1-AFm*/AFmy\2 4 58E+02

Attenuation Factor

1.00E+00
1.00E-01 |
1.00E-02 -
Y% 1.00E-03
1.00E-04

1.00E-05 |

1.00E-06 f f . ¢ -

0 100 200 300 400 500
Distance from Source (ft)

[ —— Modet

* M
H PAL

m R

Shell Development Company J.B. Gustafson

4/17/95




Plume Attenuation Model: FATE?2

MODEL OUTPUT

6) Run Plume Attenuation Length Macro "PAL"

. Cgw*/Cs - attenuation factor at target concentration
" (Cgw*/Cs - AFpal)/(Cgw*/Cs)

PAL - Plume Attenuation Length [ft]
PAL/L - Scaled Plume Attenuation Length
R - Distance to Nearest Receptor Location [ft]

7) Receptor Attenuation

AFr - Attenuation Factor at Receptor
Cr - Concentration at Receptor {mg/l]
Cgw* - Target Concentration [mg/l]

8)_Input Contaminant Data
S - Solubility Limit of Contaminant (mg/l)

9) Target Source Concetration

Cs* - Maximum Source Concentration [mg/l]
Cs - Source Concentration [mg/l]

Shell Development Company

J.B. Gustafson

2.78E-05
-9.78E-04

284
0.43
660

9.24E-09
3.33E-07
0.001

36.48 Benzene in Gasoline

>S
36

4/17/95



Plume Attenuation Model: FATEZ2

MODEL PARAMETER INPUT

1) Input Flow Model Parameters:

n - Porosity [ftA"3/ft"3]

K - Hydraulic Conductivity [ft/day]

i - Groundwater Gradient [ft/ft]

lamda - attenuation rate [1/day]

Mx - multiplier for longitudinal dispersivity [alpha-x = Mx*x]
My - multiplier for transverse dispersivity [alpha-y = My*alpha-X]
Mz - multiplier for vertical dispersivity [alpha-z = Mz*alpha-x]

' 2) Input Source Data:
Cs - Source Concentration [mg/l)
Y - source width perpendicular to groundwater flow [ft]
Z - source depth below water table {ft]
L - farthest distance to be evaluated from source [ft]

3) Input Monitoring Point Data:

Meanitoring Point

Cm - concentration at monitoring tocations [mg/l]
M - Distance to Monitoring Locations [fi]

4) Input Receptor Data:
R - Distance to Nearest Receptor Location [ft]
Cgw* - Target Concentration [mg/l]

Shell Development Company J.B. Gustafson

Input
0.35

0.005
0.0015
0.1
0.033
0.005

140
40

660

140
25

660
0.05

Min
Min

Min Max
0.25 0.6
0.0001 100
0.001 0.01

0.001 0.01
0.05 0.2
0.1 0.3333
0.0125 0.1
3
0.59
1556
4/17/95



i Plume Attenuation Model: FATE2
MODEL CALIBRATION 4

5) Run Calibration Macros

lamda - attenuation rate [1/day] (.001 - .01) 0.0015 (from cell B8)

Mx - multiplier for fongitudinal dispersivity [alpha-x = Mx*x] (0.1) 0.1000 (from cell B9)

AFm - attenuation factor at location m 1.00E+00 7.86E-03 4.21E-03

AFm* - modeled attenuation factor at location m 4.45E-01 6.27E-02 9.41E-03 ‘
(1-AFm*/AFm)A2 3.08E-01 4.87E+01 1.52E4+00

Sum of Squares (1-AFm*/AFm)»2 5.05E+01

Attenuation Factor

1.00E+00 -

1.00E-01 +

1.00E-02 |

Y 1,00E-03 | ——Model
e M

1.00E-04 B PAL
m R

1.00E-05

1.00E-06 : : — + -

0 100 290 300 400 500 600 700
Distance from Source (ft)
4
Shell Development Company J.B. Gustafson 4/17/95
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Plume Attenuation Model: FATE2

Cgw*/Cs - attenuation factor at target concentration
{Cgw*/Cs - AFpal)/(Cgw*/Cs)

PAL - Plume Attenuation Length [ft]
PAL/LL - Scaled Plume Attenuation Length
R - Distance to Nearest Receptor Location [ft]

7) Receptor Attenuation

AFr - Attenuation Factor at Receptor
Cr - Concentration at Receptor [mg/1]
Cgw* - Target Concentration [mg/I]

8) Input Contaminant Data
S - Solubility Limit of Contaminant {mg/l)

9) Target Source Concetration
Cs* - Maximum Source Concentration [mg/I]
Cs - Source Concentration [mg/l]

Shell Development Company

J.B. Gustatson

3.57E-04
2.32E-04

217
0.33
660

2.12E-07
2.97E-05
0.05

140.5 Gasoline

>S5
140

5R-1,5-8,5-10





