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October 27 , 1998

Ms. Juliet Shin
Hazardous Materials Specialist
Alameda County Environmentai Health
1 13 1 Harbor Bay Parkway, Suite 250
Alamed4 Cr'.94502

Subject: Response to September 29, 1998 Letter
Regarding Dreyer's Grand Ice Crean Site
5929 College Avenue, Oakland, California
CET Project No, 3987

Dear Ms. Shin:

CET Environmental
Services, Inc.

3033 Richnrond Prrkltay. Suitc 300

Richorond, Calitbrnia 948Q6-
IeleL'hone: ri l0E4-1 q500
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Per your letter dated September 29, 1998 and our telephone discussions, CET Environmental
Services, Inc. (CET) is pleased to submit the following responses to the issues raised in your letter:

1. Groundwater monitoring will resume at the site today. CET will observe and evaluate the
condition ofthe wells, measure the depth ofthe wells, measure depth to gloundwater, purge
the wells, and collect groundwater samples from each well. The samples will be sent to
Chromalab and analyzed for the parameters listed in your letter and CET's letter dated
October 22, 1998. CET also plans to have the well head elevations surveyed tlis week to
evaluate whether settling has occurred at any ofthe wells and to ensure valid groundwater
elevation data. CET will submit a report describing the field activities and analytioal results
to Alameda County Environmental Health by Novembet 26, 1998.

2. CET has obtained maps showing storm drainage conduits and sewer lines near the site from
the City of Oakland Public Works Agency, as well as maps showing water supply lines from
East Bay Municipal Utilities District. These maps show water supply lines and sewer lines
running along Chabot Road, south of the site. The Harwood Branch of Temescal Creek is
routed underground east ofthe site into a storm drainage conduit, which continues
underground along Chabot Road to College Avenue, veering southward after the intersection
of College Avenue and Chabot Road. Copies of the maps are provided in Attachment A.

Elevations of the drainage conduit and the storm sewer line range from approximately 179
feet to 166 feet along Chabot Road adjacent to the site. These elevations are equivalent to
groundwater elevations historically found on the site.

Since groundwater monitoring began in 1991, the predominant groundwater flow direction
has been west, tangent to Chabot Road. However, the groundwater flow direction has
periodically changed to south to south-southeast, indicating that it is possible that
contaminated proundwater has reached the storm drainaee conduits under Chabot Road. In
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1993, Aqua Tena Technologies (ATT) conducted a subsurface investigation at the site,
which included installing several borings around the site. Two borings (PCl and PC3) were
installed in Chabot Road, south ofthe site. Soil and groundwater samples from these borings
were analyzed for total petroleum hydrocarbons as diesel (TPH-D); total petroleum
hydrocarbons as gasoline (TPH-G); and benzene, toluene, ethyl benzene, and xylenes (BTEX
compounds). No analytes were detected in the soil or groundwater samples from these
borings. A copy of the reporl (First Quarter 1993 Groundwater Monitoring Report and
Subsurface Investigdtion, April 30, 1993) documenting these analyses is provided as
Attachment B. These results indicate that contamination from the site had not imoacted the
area of the storm drains in 1993.

Because the cunent extent of the gtoundwater contamination at the site has not been well
defined, CET will review data collected during the current monitoring and, if warranted, will
prepare a work plan for a subsurface investigation to assess the extent of contamination at the
site. CET proposes t}tat this evaluation and work plan development be done in consultation
with you at a meeting to be scheduled after receipt of the analytical results. The work plan, if
waxranted, will be submitted to Alameda County Environmental Health along with the
monitoring report by November 26, 1998.

3. CET does not have the ATT reports describing the overexcavation ofthe underground
storage tank locations. CET has asked Dreyer's Grand Ice Cream (Dreyer's) to retrieve the
reports from their archives. Upon receipt of these reports, CET will forward copies to you.
Anecdotal accounts indicate that the depth ofthe excavation was approximately twenty feet
below ground surface (bgs), and that confirmation samples were collected, which showed
that contaminated soil had been removed.

4. CET does not have information from ATT regarding the disposal of excavated soil from the

fgi ^_-i -;aueeil+ank pit. CET has asked Dreyer's for this information from their archives and will
'.. ̂ . L' forward it to vou when it is received.

J[*' *-
l \  l ' "  ' rt' \ 5. Documentation of the installation of wells MW-5 and MW-6 and boring B-1 is included in

the Third Quarterly Report for 1993, provided in Attachment C.

You requested copies of quarterly groundwater monitoring reports for 1992. We have
reports dated September 9, 1992 and January 20,1993 describing the groundwater elevation .: .
measurements taken during 1992, but no reports that discuss groundwater sample collection D /c-
or analysis occurring in 1,992. Subsequent reports list groundwater elevations from 1992 but
not sample results from 1992, so apparently no groundwater samples were collected or
analyzed during 1992.

You requested copies of any quarterly reports between the lst Quarter 1994 report and the U
April 25, 1995 Summary Report. We have no copies of any repods between these two
reports. The Apil25,1995 teport describes monitoring activities conducted during each

i.
f -

CET Environmental Semices, Inc.
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Ms. Juliet Shin
Alameda County Environmental Health

October 27, 1998
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quarter of 1994.

6. Regarding utilization of Oxygen Releasing Compounds (ORCs) at the site, a Cost Estimate
and Contract for Groundwater Monitoring for 1996 which provides a cost estimate for use of
ORC at the site is provided as Attachment D. ORC socks were installed in wells MW-2,
MW-3 and MW-6 on February 8, 1996. During this time the dissolved oxygen in water in
these wells was measured using a tihation kit. No significant increase in dissolved oxygen
was detected, and the socks were removed about thirty days after their installation.

7. CET obtained a list of the wells within one-half mile of the site from the Alameda County
Public Works Agency. There are fifty-two records in the list ofresults, including
destroyed,/abandoned wells, test pits, borings, cathodic protection wells, monitoring wells,
and one domestic well. The only domestic well on the list is located at 5809 Ivanhoe Road,
approximately 1,500 feet east ofthe site. Historically the groundwater flow direction at the
site has varied from west to southeast, and so it does not appear that tlis well is down-
gradient from the site with respect to groundwater flow direction. The search results are
provided in Attachment E.

As stated above, CET will submit a report describing today's groundwater sampling and analytical
results and, if warranted, a work plan for delineating the extent of contamination at the site, by
October 26, 1998.

If you have any questions or comments, please do not hesitate to contact me at (510) 243-9500

Sincerely,
CET ENVIRONMENTAL SERVICES. INC.

' / \  /
/t/ ,/

L-y'zrr \,u-(-=---
,//1 I

/ GrovefSS uhr. R.G.
t '
" SeniorHydrogeologist

Attachments

Gwen Brannan, Dreyer's Grand Ice Cream

A]OCT2?LTR.WPD CET Environrnenlal Se/vices, Inc.



Attachment A
Storm Drain, Sewer, and Water Supply Pipeline Maps
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Attachment B
First Quarter 1993 Groundwater Monitoring Report and Subsurface Investigation
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Aprii 30, 1993
r ';a

ilfs. Jennifer Eberie
, Hazardous Materials Soeciaiist

Alameda County Health Care Services Agency
80 Swan Way, Room 200
Oakiand, CA9462L

Subject: First Quarter 1993
Groundrvater Monitoring Report & Subsurface Investigation
Dreyet's Grand Ice Cream
5929 College Avenue, Oakland, California
(Project No. 919313)

Dear Ms. Eberle:

Aqua Terra Technologies, Inc. (ATT) is pleased ro present rhe results for
groundwater monitoring activities conducted by ATT during the fust quarter,
1993 (January I through March 31, 1993) for the subject site. Monitoring
activities during the first quarter included monthly recording of groundwater
level measurements, groundwater sample collection, a.nd laboratory sample
analysls.

This report also sumnarizes activities associated with the subsurface
iavestigation performed by ATT ar the subject site during the first quarter
1993. The investigation was performed to comply with the requirements of
the Alemeda County Health Care Services Ageocy (ACHCSA) in their letter
dated March n, Byz. The work was performed in accordance with the June
18, 1992 ATT Wor@ian approved by the ACHCSd and subsequent
telephone convenations and written correspondence, The investigation
included soil borings usitrg Powercore equipment, coilection of soil and grab
groundwater samples, and labbratory sample analysis. The results of the
routine quanerly monitoring and the subsurface investigation are presented
beiow.

INIR.ODUCTION

The subject site is located in the city of Oaklan4 California, approximately
0.a5 miles nonh of California Highway 24 and approxirnately 0.25 miles south
of the Berkeley Ciry limi15 (Plate 1, Attachment A). The property is bounded
by Claremont Avenue to the northwest, College Avenue to the east, and
Chabot Road to rhe south.

Aqur Tcrir Tcchnologic!
Coniuldng Engin*i!
& S€ian(isrs

a9to Buskirk Avcnuc
Suirc 120
V'.larua Crcck, CA
9459G2079
F^X 93.1-0418
510 9t4.4884

91%13/DtO/lsIQRT93.RrT



Ms. Jennifer Eberie
Hazardous Materials Soecialist
Alameda County Health Care Services Agency
April 30, 1993

. .  Page2

One 1,00Ggallotr aod one 8,0OGgalion gasoline unlq rwo 4,00Ggallon diesel
tanla and one 2,000-gallon diesei tank were removed from the southeast
corner of the property dur"ng December, 1989 (before construction of the
current ofEce building at the sire). Two l,00G.gailon w:rste oil tanks were also
removed from the southwest portions of tbe property in December, 1989.

The approximate locations of the former underground tank excavations are
shown on Plate 2.

QUARTERLY GROI,JNDWATER MONITORING

Groundwater Elevations and Flow Dircction

Groundwater level measurements were recorded on January 18, February 1e
and March 10, 1993. Groundwater elevation cotrtours and flow directions for
the monitoring events above are shown on Plates 2, 3, and 4, Attachmetrt .d
Historic groundwater elevations are summarized in Table 1 (Attachment B).

During the firct quarter 1993, groundwater table eievations ranged from
approximately 174.49 feet above mean sea level (msl) to 18129 feet above
msl. Groundwater gradients ranged from 0.015 feet per foot (ft/ft)
to O.O22 ft/ft. Groundwater flow direction was predominantly towards the
southeast. Groundwater flow directions ranged from southwest and west, to
northwest during the nro preceding quarters (3rd and 4th quarter, 1992).

Groundwater Sample Collection & Analytical Methods

On March 10, 1993 ATT field person-uel collected a set of groundwater
samples from monitorhg wells MWl, MW2, and MW3. The samples were
transponed with ATT chain-of-custody docuEcntation to a California
Departmetrt of Health Services (DHS) certified laboratory for analysis of total
petrolerrm hydrocarbons as diesel (TPH/d) and gasoli-ne (TPH/g) using U.S.
Emrironmental Protection Agency (EPA) Test Metbod 3510/8015 and EPA
Test Method 5030/8015, respectively. The samples were also analyzed for
benzene, toluene, ethylbenzene, and total xylenes (BTEX) using EPA Test
Method 602.

9DBB/DrA/1SrQRT93.RPT
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Ms. Jennifer Eberie
Hazardous Materials Specialist
Alameda County Heaith Care Services Agency
April 30, 1993
Page 3

Groundwater Sample Analytical Results

The recent and historic analytical results for groundwater samples collected
from monitoring welis MW1, MWZ, and MW3, are summarized in Table 2,
Attachment B. Copies of the siped laboratory reports, chain-of-custody
documeutation and sampie collectioa records are presented in Attachment C.
With one exception, the recent alalytical results were within historic ra.nges.
Historic ranges included non-detect (ND) to 1900 ug/L TPH/d (MWZ), ND
to 91,000 \g/LTPH/g (MWz), and ND to 8J00 ugll- benzene (MW2). A
concentration of 85 ug/L (equai to parts per billion or ppb) TPH/d was
detected in sample MW1; TPH/d had not previousiy been detected itr MWl.

Planned Activities

Monthly groundwater ievel measurements will be recorded during the second
quarter 1993. Groundwater sampies will be collected quanerly from the
existinS monitoring wells and submitted for laboratory analpis. Quanerty
groundwater monitoring reports will be compiled and submitted to the
appropriate regulatory agencies.

STJBSI,JRJ'ACE INVESTIGATION

SoiI and Groundwater Sampling Procedures

ATT was retained to investigate the lateral e ent of petroleum hydrocarbons
in soils aad groundwater in the vicinity of the Dryer's Grand Ice Cream
Corporate Headquarters building. Soil and water samples were collected
from nine locations identified as PCI through PC9. The sampling locations
are shown on Plate 5, Attachment .d

Prior to sampiing, the sampling locations were cleared for subsurface utilities
by Underground Service Alert (USA). POWERCORE Soil Sampling Inc. of
Antioc\ California was coutracted to provide sampling services.
POWERCORE is a California licensed C-57 contractol. gemple collection
activities begao on February 24 and were completed on March 8, 1993.

919313/DK2l1STORI93.R.PT



I
I
I
I
I
I
T
t
t
I
I
I
t
I
I
I
I
I
T

Ms. Jen-nifer Eberle
Hazardous Materials Specialist
Alameda County Health Care Services Agency
April 30, 1993
Page 4

POWERCORE hydrauiically-operated portable equipment wai utilizgtl ;s. all
soil and groundwater sampie collection activities. POWERCORE equipment
consists of au hydraulically actuated hemmer/driver which is hoisted into
place over an assembled string of 1,75 inch outside diameter (O.D.) steel
AWML drill rod attached to 2.0 itrch O.D., 24-inch-long standard penetration
tes! split-spoon sanplers. The 70 pound hemmer delivers strikes at a rate of
approximately 1,00G12,000 per minute to drive the assembly into the
subsurface. At each two-foot depth interval the drive h2mmer is hoisted off
the drill string and placed to the side. A hydrautically operated ram is used
to pull the drill string out of the 5emple hole.

Tbis continuous coring procedure is repeated in t',vo-foot intervals down to
the desired depth. A soil sample can be collected at any desired depth by
lining the continuously driven core barrels/split spoon samplers with brass
tubes. This process results in a two-inch O.D. sample hole and creates @
drill cuttings. Sample holes PCl tbrough PC9 were driven to total deptbs of
18,25,20, l'1,25,25, 17.5, 18, and 15 feet below surface grade (bsg),
respectively. All subsurface equipment was stenm-cleaned prior to coring at
each sample hole.

Soil Sample Collection

Soil samples were collected usi[g a standard penetration test split-spoon
sampler. For each sa.mple drive, the sampler was lined with four clean brass
tubes. The sampler and tubes were cleaned before each s,amFle drive by
scrubbing in a solution of Alconox and potable water, followed by t'ro
purified water rinses. One soil sample was generally coUected from each
sample hole just above the fust encountered groundwater, or near the bottom
of the boring wheu groundwater was not encountered. Two soil samples
were generally collected from borings within which groundwater was not
initially etrcountered during coring A total of 14 soil samples were collected.

Groundwater Sample Collection

Groundwater "grab' sample collection procedures consisted of the following:
an assembly of Schedule 8Q l.Ginch inside diameter (LD.) PVC casing and
screen was placed in each open boring. The bottom Eve feet of the assembly
consisted of screeD with 0.02,-itrch slots. A 24-inch long by 0.75-inch O.D.

9r$8/DK2/TSTORTyiRTT
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I\,G. Jennifer Eberle
Hazardous Materials Specialist
Alameda County Heaith Care Services Agency
April 30, 1993
Page 5

Teflon bailer was used to collect the groundwater samples. Three bailers of
groundwater were purged from each sampie hole before collecting the
groundwater samples. Groundwater sampies were collected from borings
PCl, PC3, PC4, PC5, PC6, and PC9 (a total of six grouudwater s,mples were
collected). The Teflon bailer and PVC casing and screen was steam-cleaned
prior to sampling and between each boring.

Site Geologr/Hydrogeolory

The following description of the shailow geolory in tbe vicinity of borings PCl
through PC9 is based on ATTs soil boring logs (see Attachment D). Asphalt
aad gravel base fill was generally encountered from the surface to
approximateiy 1.0 feet below surface grade (bsg), The aspbalt and base was
generally underlair by silty clay or sandy clay with a minor componcat of fine
sand to the total depths of the borings. Most of the borings s6alrined
occasional sand and/or gravel lenses below 10 feer Borings PCl, PC3, PC5,
PC6, and PC9 contained thick layers of clayey sand with a major component
of fine sand. Borings PCl, PC4, PCI, PC8, and PC9 contained clean sand or
soil and gravei bacldll materials nrngrng frorn approxinate depths of 4.0 to
6.0 feet. bsg. Discolored soils and/or odors (suggestive of aged petroleum
hydrocarbons) were encountered in the saturated zone depths ranghg from
approximately 14 to 18 feet bsg in borings PC1, PC5, PC6, and PC8.

Groundwater was fust encountered in borings PC1, PC3, PC4, and PC9, at
approxirnately 15, 145, 12, and 11 feet bsg respectively. No water was
encountered during coring in borings PCz, PC5, PC6, PC7, and PC8. Within
approximately four hours 6f ygaghing the bottom of borings PC5 and PC6, the
equilibrated depth to groundwater was approximately 21 and 23 feet bsg
respectively. Borings PQ"PCI, and PC8 remabed dry during the field
assessmetrt.

I.A,BORATORY SAMPLE ANALYSIS

Copies of the siped laboratory analytical reporn and chain-of-custody records
are presented itr Attachment C.

9r9313/Dt(2/1st(tRTB.Rm
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I\rIs. Jennifer Eberle
Hazardous Materials Soecialist
Alemeda County Heatth Care Services Agency
April 30, 1993

.'  Page 6

Soil Sample Analytical Methods

A total of 12 5si] samples were analyzed for total p€trolerrm hydrocarbons as
diesei (TPH/d) and gasotine (TPH/g) using U.S. Environmental Protection
Agency (EPA) Tesr Method 3550/8015 and EPA Test Method 5030/8015,
respectively. The soil samples were also analyzed for benzene, toluene,
ethylbenzene, and total rylenes (BTEX) using EPA Test Method 8020.

Soil Sample .A,nalytical Results

Soil sample PC4-12 contained 6.4 mg/Kg (equai to parts per millisl s1 pp6)
TPH/d. Soil sample PC8-9.5 6ealeingd 1.1 ppm IPH/C,0.0057 ppm
ethylbenzene, and 0.0099 ppm total rylenes. Soil sample PC8-15 contained 12
ppm TPH/g 0.0076 ppm benzene, 0.023 ppm toluene, 0.O29 ppm
ethylbeDzene, and 0.070 ppn total rylenes. All other soil samples contained
no analytes at or above the test method 61s1scti6a limits.

Gmundwater Sample Analytical Methods

A total of six groundwater grab samples (from borings PCl, PC3, PC4, PC5,
PC6 and PC9) were analyzed for TPH/d, TPHg, and BTEX using EPA Test
Method 3510/80i5, 5030/8015, and 602, respecrively.

Groundwater Sample Analytical Results

No anrlytes were detected in the groundwater saEples at or above the test
method detection limiu. Due to refirsal, however, groundwater quality could
not be evaluated a several locations.

CONCLUSIONS & RECOMMENDATIONS

Petrole 'm hydrocarbons, including gitsoiirc and diesel-range constituentq
have been detected at relatively high g6g66atr'ltions in groundwater samples
from MWl and MW2. The results of the powercore soil and goundwater
assessment indicate that soil contamination is present near the west site
boundary (PC8) and offsite beneath Chabot Road near the southwest comer
of the site (PC4). Here relatively low concentratioos of petroleum
hydrocarbons were detected in soils between approximate deptbs of nine and

qq]a/DR2/ISrQRTgARPT
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Ms. Jennifer Eberle
Hazardous Materials Speciaiist
Alameda County Health Care Services Agency
April 30, 1993

. 'Page 7

fifteen feet bsg, irnrncdiately above the groundwater surface. No petroleum
hydrocarbons were detected in groundwater grab samples collected as pan of
the powercore assessment progrem Water sampies couid not be collected,
due to core barrei refusal and/or absence of saturated soil conditions, from
borings (PC7, PC8, and PC2). Hence, water quality west of MWZ and east of
MW3 and PC9 has not been characterized. The presence of petrolerrm
hydrocarbons h MWl is perplexing, and may potenrially be due to offsite,
upgradient sources. Several service stations sites are present northeast of the
site near the intersection of Claremont and College Avenues.

Based on the resuits of the soil and groundwater assessments to date, ATT
recommends that 2 to 3 additional monitoring wells be installed to define the
extent of petroleum hydrocarbon contemination. At least one of the wells
should be instailed east of existing monitoring well lvtwz, near the 5929
College Avenue building. In addition, we recommend that two to three
geologic cross secrions be prepared tb determine potenrial migration pathways
and the extent of the fust watcr bearing zone. The potential for upgradient
sources needs to be evaluated. ATT recommends that regulatory agency files
be reviewed to assess potential ongoing monitoring and/or remediation
activities at the nearby service station sites. At the request of Dreyers Grand
Ice CreauL Inc., ATT wiil prepare a proposal and cost estimatc for the
additional characterization work.

Timil4lisns and uncertainties to this report are in Attachment E.

91Ci13lDK2/1SIQ RTy3.RPT



Ms. Jenaifer Eberie
Hazardous Materials Specialist
Alrmeda County Heaith Care Services Agency
April 30, 1993

' Page 8

Please call if you have atry questiotrs regardhg this letter.

Sincereiy,

AQUA TERRA TECHNOLOGIES, INC.

M*---'
Benjamin Berman
Staff Scientist

4z/,%"
Mark R. Lafferty, R.G.
Senior Hydrogeologist
California Registered Geologist #4701
(Expires 6/30/94) 

./

%,/7%@-
Terrance e. canel
Senior Environmental Engineer
Project Manager

BB/MRL/TEC/:pd

Attachments

cc: William C. Collett, Dreye/s Grand lce Cream

919313/DK2llSIQRT%.RPT
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tTT
Teblo I

Groo[dmtcr Elerrallon Summatfr
Drtpr"r Gread lcr Crtao

5929 Collcgc Avcluc
Oakland, Callfomla

T(rc
Eleratlonr

GroundErtcr
Depthb
(fect)

14.86

16.16

rLq]

vLtS

t3.L7

13.66

1491

15.18

153

$n
t4.44

745

9Z)

9.8E

tt26

t23t)

r0.m
10,9

. ua6
1LlE

tLo2

n34
p:n

Lt.6
1195

Grrundnattr
Elevrtlonc

(feeO

I
T

MW2

189.14

Lnd

rE523

BlxUeL
DlaleL
ululn
os/a/n
6lnln
nlEln
0€.Fr/n
B/L4/n

Lo/n/n
tlmln
plBln

ovr6.ln
mlr0/%
s3llo/%

Bleln
nlu/9r
ululn
6lMln
6lLU97

wlEln
BFIP
selL4/n
n/n/n
wmM
nF3ln

fl4.4

L729}

tn2l

176.99

n5.n
u5.€
fi4l3

r7396

17J.80

fil.CI

174.m
18129

179.85

r7926

rT2S7

L7Zy3

fi5J3

':t4.94

r7437

r73:t5

IT32L

lT2"E9

r72X
1R59

r73?8

T
T

nnrTDKr,lr3I.t



Tablc 1

Groundwst r Elcvatlou Summarlr
DrtTGrJr Grand lct Crcau

5919 Collegc Avenuc
Oaklsn4 Callfomla

Well
No.

TOC
Elevation'

(rc.t)

Groundcatar
Depthb
(fecD

Groundqdter
Elc,rradonc

(fect)

MW3

b.
c
d.

I
I
I
I
T
I
I
t
I
T
I
I
I
I
I
t
t
I
I

1&i84d

184.68

$5-2d

0L/L8/93

mltt/e3
Blrol%

B/nlet
nlulet
ululn
os/Mln
6lL7ln
mlslez
Mpr/n
wluln
ro/nln
fllmln
nlEln
ovts/n
szlLo/%
s3/L0/v3

5f6

8:0

8Sl

ttJS

11.65

lltx)

ll.(B

1151

1184

LL:IO

tL?4

1133

1058

to,t2
8.42

9.94

10,19

rniT
m.g3
L76.6

L7295

LTl.B

r73.68

rTt59

L7t.ft .
ITL&I

17198

rtL94
17335
174.10

L74.X

17625

174:74

fl4,49

TOC: top 6f qrell casing rlcvation Ecasurcd rclativc to an arbitrary bcnch mart wbid was mctuitusd
to mea! scr lcvel (MSL) by intcrpolation from thc Oatlard Wcst, California, 7,9 euadranglc
Topographic Map (LlS, R3W).
Dcpth to grormd*atcr mcasurcd froo thc TOC
Grourdsater clcration is cqual to thc dillcrcucc bctsccn tic TOC clcvation ard grouldwater depth.
Top of casiog reurvcycd or May l, 1993

er%rtlDKzlrBLr
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Tablc 2

Summary of Labontory Aralytlcal Rrsults
Groundwatcr Samplcc

5929 Collcgc Avenuc, O8ktstrd, Cstifortrla

I
t
t
I
I
I
I
I
I
T
I
I
T
T
I
I
I
T
I

Well No./ Samptc
Sample l.D. Collectlon

Dote TPH/dr TPH/gb Bc f Ec r

MWl 8/05/9L NAd IYDe L1 ND

r2/u/9t ND ND ND ND

03/Lo/% 85 ND ND ND

Mwz wlos/gt
12lM/9t

aj/Lo/y3

MW3 u/05/9r

12/u/9r

B/$ln

Leod 38,m0 8,300
ND 9L0m 6,9m
89 59,000 5,8m

ND

ND

ND

2,300 13,000

320{J 25,000

3,100 15,000

ND

ND

ND

r50

1:}{)

30

95

80

2&

qzm
6,8m

5300

sod 3'3m 3,900 160
ND m,mO 3300 88
ND 8,100 2,0m 31

a.
b.
c.
d.

f.

TPH/d - total pctrolcum hydrocarbonr as dic.scl
TIH/S = total pcEoleum hydrocarbons as grsolinc
BTEX: B = bcnzcne, T - tolucng E = ethylbcnz:og X = total xylcncs
NA = not aaallzad
ND = not dctcctcd at or abovc thc tcst mcthod dctcction limits
Pctroleum by&ocarbons quantified as dicscl are duc to hydrocarbors that arc ri[htcr thqn ficssl

9l'9,'ruDrrrl|'a



ATTACIIMENT C

Laboratory Analydcal Reports
Chainof{ustody Records
Sample Colledion Records
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I
I
I
I
I
I
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t
I
I
I
I
I

N.  D .
5300
31

N.D .
105 t
LL2Z
0 .5
602

N.D .
3100
240

N.D .
r.04*
107 t
o.5
602

N.D .
15  000
30

N.D .
103*
1078
0 .5
602

W.
nirry (iach
Analytical chenist

Eric Tan
Laboratory Director

I
T
T
I

CHROMALAB. INC.
Envionmental Laborabry (1 094)

Uarch 18, 1993

AQU4 TERRA TEC$NOLoGrES, rNc.

Attn: Kinberly Lagornarsino

RE: Three water samples for casoline and BTEX

Project Number: 919 313
Date SampLed: Mar.  10, 1993
Date Analyzed: Mar.  1d, 1993

RESI'LTS :

sample Gasoline Benzene Toluene genzSne Xylenes
I . D .  ( v q l L l  ( ! q / L l  ( u g l L t  ( t l r r l L l  ( ! q t r , . )

MW1
l.[W2
MW3

BI.ANK
SPIKE RECOVERY
DI'P SPIKE RECOVERY
DETECTION LTUTT
I{ETHOD OF ANAT,YSIS

chronalab,

N.  D .
59000
8100

N.  D .

:f_
50

5030 /8015

N.D .
5800
2000

N.D .
9s*
100*
0 .5
602

S OAYS IURMFO,ND

ChromalJab Fi le  No.  :  0393135

ana lys is

Date Subnit ted: I , tar.  11, 1993

EthyI

2239 Omage Road,tl . San Ramon, Calitomia 94583
(5101 831-1788. Facsimile (5101 831-8798

Federal lO #6&0140157



l,tw1
l4w2
MW3

t
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CHROMALAB. INC.
Environmental Laboralory (1 094)

March 19, 1993

AQUA TERRA TECTINOIOGIES, TNC.

Attn: Kinberly Lagomarsino

RE: Three water sarnples for DieEel

--

ChroDalab FiIe No . :

analys is

s DAYS IURN ROU|{O

0393135

Mar .  11 ,  199  3
l tarch 16, 19 93

Date Submitted:
Date Analyzed:

sarnple I .  D. Diesel  (scr lL)

Project Numlrer:  919313
Date Sampled: Mar.  10, 1993
Date Extracted: l.larch 16, 1993

REST'LTS:

BIAI{X
SPIKE RECOVERY
DI'P SPIKE RECOVERY
DETECTION LIUTT
}{ETHOD OF ANATYSIS

chromalab, Inc.

,4r=
VM ca^-+t

Yiu Tam I

Anal).t,ical Chenist

do

Eric Tan
Laboratory Director

85
89
N.D .

l { .  D .
a7*
89*
50

3510 /8015

2239 Omega Road.#t
(5101 831-1788

F6d€ral

. San Ramon, Califomia 94583
. Fecsimilo 15l0l 831-8798
rD r6&o't40157
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Aqua Terra Technoloqles
2950 Bu.|lhk Av.nu.. St.. l20
Wllnd Crcrk, CA 94596
T.l. (4t5) 93il-488/t
F.I. (4lq 93.14, E

lnc.

CHAIN OF SAMPLE CUSTODY RECORD
(original document, please return)

Sampled By:

Results To'Bs SentTo:
ResuftsNe€d€dByl'><.t+.-;-,ae-c\ -77'l.ttAeanxth

Fax Results ASAP r-l

Page

Date Sampled: 3

ATTJob * :  1 l?3tA
Lab Name:

Contact:
Phone #:

Lab Job #:

C 
"tAer', 

*u*4

A3r r?F.' ',A

Sample Collection Analysis/EPA Method No.

Sample l.D.
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rPXE, PRIORITY ENVIRONMENTAL LABS
Y LY pre.isi.n E.vircncrenrol Anolyicol Loborororv

February 28, L993

AQUA TERRA TECHNOLOGTES, TNC.

Attn: Benjanin Bernan
Re: Three !,rater and three soil sanples for Gasoline/BTEX

Project nunber:  919313

PEL #  9302063

and Dlesel analvse

Date subnitted: Feb 26, L993
Date analyzed: Feb 26-27, !993

t Date sarnpled: Feb 24, Lgg3
Date extracted: Feb 26-27, \993

RESI'LTS :

SAMPLE
I .D .

casoline Dlesel

(us/L) (u9/L)

Benzene Toluene Ethyl Total
Benzene Xylenes

(usl l ,)  (u9/L) (trg/L) (us/L)

PC1
PC3
PC4

Detection linit

Method of
Analys is

SAI.{PLE
I .  D .

N .D .
N .D .
N .  D .

50

so30 /
8015

casoline

(rtrS/t(9)

N.D .
N .D .
N .D .

50

3sLO /
8  015

Diesel

(ns/Ks)

N.D.  N .  D .
N.D.  N .D.
N.D.  N .D.

o .5  0 .5

602 602

Toluene Ethyl
Benz ene

(us/Ks) (us/Ks)

N.D .
l { .D .
N .D .

0 .5

502

Benzene

(us/K9)

t { .  D .
N.D. ,
N .D.

0 .5

602

Total
xylenes
(u9/Ks)

I
I
T
I
t
I
I
I
I
I
I
I
I

PC 1-13 .5
PC 3-14
PC 4-12

B lank

Spiked Recovery

Duplicate Spiked
Recovery

Detection linit

i{ethod of
Analys is

N.D .
N .D .
N .D .

N .D .

101 .  4 *

86 .88

1 .0

5030  /
8015

N.  D .
6 .4

N .D .

82 .  18

94 .2+

1 .O

35sO /
8  015

N .D .
N .D .
N .D .

N .D .

94 .62

85 .  O*

5 .0

802  0

N .D .
N .D .
N .D .

N .D .

97 .3 *

88 .  6 t

5 .0

8020

N.D.
N.D.
N.D.

N.D.

92 .  0 t

90 .2 t

5 .O

8020

N.  D .
N .D .
N .D .

N .D .

105 .7 t

94 .3 t

5 .0

8020

r
I 1764 Hou.et Court Mitpitas, CA,95{135 Tet: 408-946-9636 Fax: 408_946-9653



Aqu_a Terra Technologies, Inc. 
PEL # 9302063

2950 Surli.t Av.nu.. SI.. lAtw.raurc...k.cr isr.-': CHAIN II\rv # 43408
T.I (310) gt4.4c8{
Fu. (510) 934.oatf (Of rgu ,ar rJuuur r trt ||., pr€.i5I' re{urn,I

I
I
t
I
I
I
I
I
lx
I
I
I
I
t
I
I
I

Sampled By:

Signature:
' .t-

Results To Ba Sent T6' d\elt\ a,'t\tl'- \te-r fli.l\-
Results Needed By: ,r hn-4*".-4 3- J^t cfurn-o.e4

,.a.ri.r.- {m
Fax Results ASAP ig

ease / of I
Dat€ Sarnpted: Q- Q.l -73

ATT Job #:
Lab Name:

Contact:
Phone #:

Lab Job #:

Sampla Collection

Sample l.D.



PRIORITY ENVIRONMENTAL LABS
Precrsicn E nvircn mer.tol Anol,,. l;col Loh,orororl

March 12, 199 3

AQUA TERPJ, TECHNOLOGTES, rNC.

Attn: Benjanin Bernan
Re: One vrater sanple for casoline/BTEx

Project number:  919313

Date sampled: Feb 24t L993
Date extracted: Mar 10-11, 1993

RESI'LTS :

SAUPLE
r .  D.

Gasoline Diesel Benzene

(us/L) (us/L) (us/L)

PEL #  9302063

and Diesel  analyses.

Date submit ted: Feb 26, !gg3
Date analyzed: I i tar  10-11, 1993

Toluene Ethyl Total
Benzene Xylenes

(uslL) (u9/L) (usl l)

T
T
T
I
I
t
I
I
t
I
I
I
I
I
T
I
I
T
I

PC1

B Iank

spiked
Recovery

Detection l ini t

Method of
Ana lysis

N.D .

N .D .

105 .4 t

50

5o3o /
8015

N.  D.

N.D.

97  . 6 *

50

3s1O /
8  015

N .D .

N .D .

N .D .

N .D .

N .  D .

N .D .

N .D .

N .  D .

105 .  08

0 .5

602

101 .  3 t

o.5

100.9 t  9a .2*

0 .5  0 .5

602 602 602

1764 Hourei Court Mitpitas, CA.95O3S 408-945-9636 Fax! 40&946-9663



t

I
I

Besults Needed By: <tt
Fax Resutts ASAP lg

ease / ot I
Sampled By: Date Sarnpled:

r-4<
ulgnatur€: u-). El-L-"-' ATTJob *: 9t16t3

Fesults To Be Sent To:
Lab Name:

Contact:
Phone #:

Lab Job #:

I
I
I
I
I
I
t
I
t
I
t
I
I
I
I
t
I

Sample Collection

?eL- ls.=



I

I
I {,1u, PRIORITY ENVTRONMENTAL LABS

i L I pr+,--isicn :rvjrcr.rentol Anol,/ricoi Lobororcl
March 11,  1993 brr  #  gro:orz

t
I

AQUA TERRJN, TECIINOLOGIES, INC.

Re:Three irater and nine soil samples

Proj  ect  number:  919313

Date sanpled: Mar oB, 1993
Date extracted: l lar  O9-1O, 1993

REST'LTS :

SAI'{PLE
I .D .

Attn: Ben j am j.n Berrnan

for Gasoli.ne/BTEX and Diese1 analyses.

Date subuitted: Mar 09, 1993
Date analyzed: Mar 09-10, 1993

Gasoline Diesel Benzene Toluene Ethyl Total
Benzene xylenes

(uglL) (us/L) (us/L) (uql l)  (us/Ll (uS/L)

I
t
I
t
I

PC5
PC6
PC9

Detection
Method of

SAII{PLE
I .  D .

Linit
Analysis

N.D .
N .  D .
N .D .

50
503  O/8015

N.D .
N .D .
N .D .

50
3510 /8O15

N.D .
N .  D .
N .  D .

0 .5
602

N.D .
r .D.
N.D.

0 .5
602

N.D .
N .D .
N .D .

o .5
502

N.D .
N .D .
N .D .

0 .5
502

Gasoline Diesel Benzene

(ns/Ks) (ns/Kg)(u9lK9)

Toluene Ethyl Total
Benzene Xylenes

(uslKs)(us/Ks) (u9/Ks)

I

I
I
t

I
I
I
I

PC 5-9
PC 5-15
PC 6 -9 .5
PC 6 -16 .5
PC 7 -9 .5
PC 7 -15
PC 8 -9 .5
PC 8 -15
PC 9 -9 .5

Blank
Splked Recovery

N .D .
N .D .
N .D .
N .D .
N .D .
N .D .
1 .1

L2
N .D .

N .D .
105 .4 t

N .D .
N .D .
N .  D .
N .D .
N .D .
N .D .
N .D .
N .D .
N .D .

N .D .
97 .6 *
94 .38

1 .O
355O/8015

N.  D .
N .  D .
N .  D .
N .D .
N .D .

N .  D .
7 .5
N .  D .

N .  D .
101 .3 t

86 .0 t
5 .0

8020

N.D .
N .  D .
N .D .
N .D .
N .  D .
N .D .
N .D .

23
N .D .

N .D .
100 .9 t

88 .9 t
5 .O

8020

N.D .
N .D .
N .D .
N .D .
N .D .
N .D .
a -  t
29

t{ .  D.

N.D .
98 .2 t
97 .L *

5 .O
8020

l { .  D .
N .D .
N .D .
N .D .
N .D .
N .D .
9 .9

70
N .D .

N .D .
105 .38

95 .  3 t
5 .0

8020

Duplicate Spiked Recovery 90. Z*
Detection l i roit  1.o
Method of Analysis 5030/8015

I
Duong
Director

1764 Hour6t Court Milpiias, CA. 9503s T6l: 408-946-9636 40&946-9663
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PEL # e3o3o't2
Aqua Terra Technologies, Inc.
2e5o Eu.kirt avonu.. sr.. r2o fT{V # 23424wdn(' c...*. ca e45e6 CHATN OF SAMI 

rI!
T.t (510) 93..4u4
Frr. (510) s3,t-O.atr

Results To Be Sent To:
)FResults Needed By:3-

Fax Hesuits ASAP r-r

(original document, please return)
Page ,l ot

t
I
I
I
t
I
I
t
I
I
I
I
I
I
I
I
T

Date Sampled: 3-*-94
ATTJob *:  9 lQBt<
Lab Name: ft6r

Contact:
Phone #:

Lab Job #:

Sample l .D.

q- extya- cirat*, -' t*- l/rZJ-r- *^ aefiaa,5-]i.\ +S-?-?t e- ll':l€at
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t

AlI{"lII COLLEqTIOH RECORD . }IONITOR

Date:3  - t6 -qz , sarplo r .n . :  / IUi r  I  Job Ho. :  1 t?3t4
Slte Locatlon:

t
I
I
t
t
I
I
I
I
I
t
I
I
T
I
I
I

No. of Contalncrs

. Dupltcata8 froE

a tt (check one) :

vell e

Saroglest

Blanks;

_Fleld Blankst _other (e:<platn),r

tzDlsposable Balleri _T€flon Baller;

w.L. (V100t) :  9.R8 rbe :  t3:Ot B.o. t { .  (L/2,12 zB.S,
uethoA: fdectric ttell sounderi -oth€r/___
lleters catlbrated,@Z u well r.€c. uaps @t t
calculated hrrg€

ItrrglnE U€thod!

Volnue ({ caslng volruas) z l?- Eallonr

_other/

TI.DE TEDD.
f24  h r l  tC t -

l3: t4

IA tLO

|  < .7  L - ;

saaplq Collect!.on TID€ (24 t:a)z /7..L? 
'

3*::"iT"rffl'"B"i3i
Turbidlty: 1.

hr ) :

pH

J.tq
h.lL
h.1'l

' .,25_, product: y/6
Vapor:_ ppD / *LEL

, CoLoE2_<)re7A2_

lurbtd.
rllruI

tn9
(a-1
1d

It20
fGall

r+

6
L7-

tne

/6n

n"

Cond.
f  us l

eriorr
63tc)
fr 4€

Notes:

(slgmatur€) s



ail(PLE COIJLEGIfOX RICORD - HONIAOR rErrlrI
I
I
I
t
I
I
I
t
I
I
I
t
I
t
t
t
I
I

SaEples t

Blanlcs t

nEbld.
rHTUT

/3

I
/l

fl20
fcal l

/<
4

(t<

PH

/..va
I.s("
/o.<1

saalrl€ Collcctlon Tluc

Cond.
fuS l

Nn?O

61'lO
o'11(f

18.

166

ttr

DaEe.-L-JlL-j3 saripl€ r.o. : l4kJ Z Job No.: g tQ", ra,
Slte Iocatlon

No. of Contaln.rs t 4 tpheck one): l<well
:hrpllcatas frou rell i Travel

-Fleld Blanks; _other (exg1aJ.n),r

w.L.(V10o') t  ?61 rtne t  l3, . I l B.o. l { .  ( t lz t ,  t  7b.1
Dlethod! z€lectrlc tiell Sounder, _other/
l fetera calibratedr@ 

". 
rlell r.oc. !rap: @t *

ealculatad hrrge Voluoe (l casing volunes) ,_44 gallonr
PurElnE Metbod: y'6lsposable Baller, _Teflon Baller

_othsr/

TlDe start r9l.n9 (24-Ir) s
, Odor: gJ/ I

'  |  . r  t  j _ a L  ,

N , Vapor:_ ppn / ILEL

TrDe stal*Argine (24
l l::r: .y KB, 

- 06or: ( Product-: I /(G
Turbl.dlty:- <2.,-' ;--a;Ci 

-.-aifr-

Tl.ue Te!E.
f2 r3  h r l  f c l -

tz 5<

Notes:

(21 nrrz /#:4



c.t^1 h
0"9o

n?30

' -

PE

. L.8
l*f)h
l"&

Ietsp.
fe l

tflc

lflo

tfto

I
I
I
t
I
I
I
I
I
I
I
I
I
t
I
I
t
I
I

all|PLE COLLEeffOl| RICORD - HOilITOR rEI/&

Date:  4  -1  41
_ -.ir. 4:_a sauple r .o . :  Ak)3 Job No. :9193t(

Slte Locatlon:

No. of contaln.rs z * I (check one): gfiell SaDples,

Blanksr_D.rplleates lrou vell t _fravel

_Fleld Blan*s; _OCher (o<plaln)rr

r{ .L.  (V100r)  !  to.  11 The I  te:13 B.o.w. (Vz. l t  ZL.S
Ifethod:r4flectrl.c Fell Sounderi ottrar/_

il

Calculated Purge voluoe (4 caslng volunes) t *Z- gallons
Purglng !!€tbod: g6tsposalle Baller; I€tlon Ballert

_other/

Product! Ifi:ffiffiji3:q'd,i j*r'err!_ ppu / ttEL
coLotz_ CLEA{L

fiiffdffi,, T,':', slii: @' #ft,;Fi ff &

14.z hZ-

t < .  t 2 -

gaEpla collectlon ll!. (2{ br) :  l5: t(
Notes! 4t_tsl.!i44*l-

1t,^ ?Att. , ,6 t+t t ,- 
|

t{etera callbratedt@ 
" 

wetl lpc. uap: @ 
"

Tl.ua
(24 hr l H20

fGall

t+

I\rrbld.
(rflfl'I

+3
-7L

i l l

z
a-g)

TT

(signature):



AITACIIMENT D

Soil Boriry l^oes
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I
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AQrrt IERRA TECEilOIJ()CIES rNC.

Log ol Erplontory Borl,Dg

Project: Drov€rrs cratd Ic6 cre|, [  i lob No. s 919313

IJocat lon: 5929 co11€q6 Av€.,  oaxlapd, ca. DatQa 2t2{, fg3

Boriag No.:  pcl Drl.J'lert Poreloore Page 1 of 2

Logged Ay: BB P!oJ. ttgr. TEc nsvl.€red By:

I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
T
t
T

Deptb
( feot I

-2

-3

- |

- 5

_ 6

- 7

-8

-9

_to

l t '

l t '

l t '

l t t
- 16

?1.€ld D€Barlgrtl.on

0r-1r I laphalt  aad gravel  baee
1r -5 r  E lnd i  back l l l l 2  f i ac ,  c l ean

saDd

5r-18r Clry€y Saadt vetT dlark grey-
Lgb broya lz.st 3/21r rot to-8oi
\/ert fi!€ saadt nl,nor oomponeat
of !€dlur to coarae saDdt
sligbtly tlanp

Soll Dolst to very Eol,st beloy 121
rlth ulaor lroa stal.ahg

lged hydrocarboD dLacolorLtg r!6
odor La aol.I. beloy 16|

13 .5 r
auplc

15. Flrst
fat6!

Saud
Bactfll].

919313,/DK1,/PC1. Ipc



AQI'A TERRI TECENOIPGIES IITC.

Fle].d Drlllhg ud slEpl:lDg toE 1lTT
Page 2 ot z

I
I
I
I
I
I

atob t{o:  919313

L7

18

l t t

l '0

:21

:2 ' .

:23

_ ,0

: 'u

: ' "

: , ,

: , ,
- 2 9

: - 'o

:31

: '2

34

-35

37

-38

3

PCI
Fl.eIil Descriptioa R€Earkg

B . O . E .  G  1 8 1

919313,/DK1i/PC1. lrc
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I
I
t
I

AQT'A TERR.I IECENOIJOGIEA ITC.

Log of Erplolatory Boring

Ploj  ect  !

Loeat ion !

Bor iDg l fo.

Loggeal By!

! PCZ

BB

ITT

i t ob  No . :  919313

Drte. Zl21/93

Drl, l let:  Por€rcore Pags 1 ot 2

P:roJ. r,r9r. R.vior€d Eyrt
I
I

I
I

I
t
t
I

I

2

3

1

5

6

7

8

9

10

t1

t2

13

1{

15

16

L7

I
I
I
I
I
I

Fl€Ial D€scrlpt lon

Asphalt
t cravol

Bag6

CIJ

0r-1r Asphalt rDd gravel b.ss
1r-5r 8l l ty Clay,. v€ry i tark graylab

bror! (2.5V 3/2, i  El.Dor col lpoDett
of fhg, E€alLu.u, ald coarse saDal
and fLne grav€l (poorly grsdledt t
nodiuD plasticltyr sligbtty atalp

5r-25r Sl l ty Clayr atarx, y€l lor l .st
brorD (10yR r/11 i vetl stlff to
hard; nedl.un plastlcltyl sllgbtly
dlllp to dryt very nluor coupoaent
of very fiae gand

Iacreaso h flDe
content belos

sard alal Dolatuas
9r ( danp to doistl

t{l.nor conpoaeat o! f Lne to uedi,uo
grrv€I balor 16r (argular, vary-
iag conposition! aail hter:nlttiat
thl,! leases of very fLDe sard

9L9313/DK7/P92.t oc



tQut TERRA TECEXOI€CIBa r!fe.

Fleld Drllllag aad 8atlp1llrg Log ,ITT
Prge jl_ of 2Job  No !  919  313

1

18

:- 
te

1"0

Itr

: " '

l t t

:"r
l t t

: " "

: "7

: " "

: ' "

l to

- 33

3a

l t5
_36

e7

-38

u.a.c.a.
aoll

C laaa.
PCz

tl.sld D.sorlption ReBarl(3

B .O .E .  0  25 r

21.5  r
g!!pls

(Dry Eol€,



BB

I
I
I
I
T ProJ. llgr. rrc R€vj.erod Byz y'/E(-

tTT
lQnt TBRRT ITECE OIO€rE8 INC.

Log of E4rlorqtory aorlng

Proj€ct: Dr€v6r.s gratd fo€ crean i lob xo. s 919 313

L,ocat ioa: 5929 Col l€oo lve.,  Oaklrpd. Ca. D t t . t  2121 /93

Boring lfo. ! pC3 Dal.ll'€!! Poyarcore peg€ 1 ot 2

Logged Ey:

I
t
I
I
I
I
I
I
I
I
t
t
t
t

1

2

3

I

5

5

7

a

9

10

11

L2

13

1 l

15

15

L7

0r-1r lsphalt aDd gra!7el ba3€
1r-1or sl l ty Clayt very darf g!ry-

Lsb brora l2.SY 1/2, t nedl.ru
Ptastloltyr st l f fr  Dolst

10r-20r clayey SaBali  ol iv. b!oy!
12.5Y r/1t t  lot to 80t f lDc aaadr
loist to very noLst

varl€s to saldy clay ultb nl.nor
aoEponotlt of fLve to nedlul
gravel balor 12r (angula!, vary-
Lag aonporltloaf

golor chaDga b€lor 15t1 yery dlark
grayl.sh bloy! (2.5Y 3rl21

t ' l r  gaDple
11.5r  S i rs t
tat€E

919313/DK1,/PC3.t G



tQnn rERRA TECEXOT.OGTEA rttc.

Field Drlttlag aad Barptllg Log .{TT
Page 2 ot z

i tob No: 919 313

L7

18

: t t

: 'o

l t l

:22

: "3

=r.

l2s

l t6

: "7

:"e

Ito

131

l t2
-  33

3 l

: t5
_36

37

_38

u.a.c.a.
aoll

Cl 'asr.
PC3

trl.elal D€scrlptloa ReEarks

B.O .E .  0  201

3



t
I
I
I
I

lQltt llERnn TECENOIpGIIEA rNC.

Log of ErE loratory Borl.ag

ProJect: Dr€v€rts Grrrd fce Crs!.u atob No.: 919313

IJocatIoD: 5929 Collaqe tvE.. Oaklapd, Ca. Datez Zt21fg3

Boring tlo. :

LoggEal By:

Drl.116r: Povsrcore page 1 of 1

ProJ. ttgE. !!Ec RevLowed By: 4zc-

PCa

BB

I
I
T
t
I
I
t
I
t
t
I
T

1

2

3

{

-5

-7

_8

-9

-13

l t '

: t t
-16

u.8.c.a.
aol.I

Clasa. ll.cld Descriirtlon

Asphalt

SaDd
Backtl,]'I

Asphal,t aDd
0r -5 r  ga r la l t

satrd

gravel bas€
backfLl l ,  clean, t lua

5r-9r 81lty clayt dark glaylsb
brosD (2.5Y 1/21 t et| tC to herdl
uedl.un to bigb plasticltyl danpr
nlnor coupoD€Dt of fl.!€ satd
to fiae gnvel, poorly gradedl
gald coutEut iacreagsa rltb deptb

9 r -17 | gaDdly clryt dlrt y€Il'oxl.sb
brortr (10IR {/,l); nlnor conpolent
of fl.re aatd to fine gravel (aa
abov€ ) t darp

SaBil  I6Ds froB 12r to 131

15 .5  r -16 .5 r  c rayc l  l €DE

B.O .E .  G  17 l

12 | 8arlple
12 I Flrst
ratar

leLe3ls/DKt/Pc4

L7



AQUI TERRr IECENOIpOIEa IIe.

Log ol Erplontor? Borhg

Proj€ct: Dr€l 'err8 Grald fcg Cr6!!

Locatl.oD: 5929 Coll€cra lv€., OatlaDal, cA

Borl,ag Ho. : pcs

i t ob  o . !  919313

Dater 3^/04/93

Drill.rr Porcrcorc Pags 1 ot 2

ProJ. tfgr. Tc Ravl.6r€d By. lt/&(--Logged By3 BB

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t

_2

-3

- |
C

- 6

_?

-8

-9

:- 
to

l t t
-12

113

lt '

_45
-16

I 
ele313/on/Pc5.roc

I

u.a.c.a.
80l1

Clara. tlslal D6sorlptLon

0r-2r LaDdsaaplag soJ.l ,  f l l l '

2.-25r Clrycy SaDdt dart olLve gray
15! 3/2t t  2Ot to 8Ot v.ry fhe
gaad i ncdll,un d6Dsc ( orulbl'c! uld€r
sugbt hanal plsssurEl t ahDp

BegiDrl.Dg at - lr, oolor cbrlgst
ilark !'ellorlaL brorD (loynr/t, t
nlnor conpoDelt of coarao sanal
aad fila gravel

-  
9r,  oolor cbaDgo,

Eray (5I  3/2t ,  vet l

BeglallaE et - 
1af, solo! obrlrge,

blufub/greulsh gray, irolsr,bl.
ag€d hydroearbol dlscolorlDgt
cbaDgo. to darl yellouiab broy!
(|! rbovc) b€lor 17r

I I allple

15r arDpl€
(sltght
odor,

ec/cL



Job  No :  919313

lQur rEnRl fEcExolttolEa rNc.

ll€16 Drl.ll'lag ald SaDpIlDg t-.og ilTT
Prge 2 ot 2

D€ptb
( fe€t,

18

: l ' ,

I to

: .L

:22

: t .
-21

: " "

: ' "

: " '

l t "

: ' "

I to

l t t

_- 
32

-33

3 l

l3s

37

u.8.C.a.
eoll

Clr8s.
PC5

tl,.lc Desorlptt oa

aclcL

B.O .E .  C  251

Eol€ ltrlt-
lally tlry,
s!|11 qua:r-
tl.ty ol
rrtar lfter- 2 bourt

3



ITT
IQm EERRI TBCANOLOCTE8 IlrC.

Log of Erplontory Eorirg

Proj6ct! Dregsrrr oratd tco crlu i 'oD No.: 919313

LocatLoa: .5929 Colloa6 t\ 'o.,  Oatlaad. ct Dator  3 loe tg t

Boriag No.: pc6 Driller! Porercor€ Prge 1 of, 2

ProJ. xgr. ac Revl€red syz //!/-Logged Ays BB

I
I
I
I
I
I
t
I
t
I
I
I
I
I
I
T
I
I
I

:2

-3

- 1

-5

:6

_?

-8

-9

_ t0

111

112
-13

l l r

l t5
-16

0r-o.5r aaphalt ald ortvel bas.
0 .5 r -8 .5 r  B l l t y  c layr  b lao t  (5 f

2.5/L, r u€dlu! plast lcl , ty; st l f f t
sllgbtlY dr"rF
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LIMITATIONS AND T'NCERTAINTY

This report B,:$ prcpared in gcneral accordaacc with thc acccptcd staadard of practicc whicl
eEsts ln lorthcrD California at thc timc thc iavastigatiol was conducted aad sithia thc scopc of
scrviccs ourlincd in our proposa.l. It sbould bc recognizcd tlat ths dcfi-ition and cvaluation of
surface aDd subsurfacc euviro'ncutal conditions is a difficult atrd ilcract scicnca Judgcmcats'lead;ng 

to condusious is a difficult aad iacxact scicocc. JudgcmcnB lcadiq to conclus;oDs ard
lclonme_u{atigns geuerally arc madc with aa iacomplctc taowlcdgc of thc conditioas prcscat
It is possible that variations in thc soil ald/or groundwatcr conditious could cxist bcyond thc
points cxplorcd for rlrir inycstigatioL AIso ch.nges in grouadwatcr conditions coutd ocorr
sooctimc ir thc frrnuc duc to variations in tidcs, rainfaq tcrp€raturg local or rcgional watcr
ury o1 o$er factors If tlc dicnt rrishcs to reducc 11" *5apii"ty bcyond thc lcvil associated
with this study, ATT should be uotficd for additioral consultatioa.

The discussion and rccommeudations prcsctrtcd i! rhi< rcport are bascd on: 1) bforoation ald
data providcd by thirrl party consultane,2) tlc exptoratory tcst bodrys dr cd at thc site,3)
thc obscrvatioos of ficld pcrsoucl 4) thc rasults of laboratory autysis by a Califoraia
Departlrcut of Health Scwices (DHS) accrcdited laboratory ard t iatcrFetatiooe of fcdcre!
state, and local rcgulations and/or or'li"".cc5;

Chemical aaalytical &ta indudcd ia rhic lgport 51yg bc6a obrrincd &oE statc cartificd
laboratorics. Thc aaalnical mcthods cmploycd by tlc laboratotics wcrc in accordaacc with
proccdurcs suggestqd by thc us. Ervironncntal protcctiol Agcusy add thc statc of califoraia-
ATT is uot responsiblc for laboratory errors il proccdurcs or rclnrri"g

ATT has conducrcd rhic invcstigation in a manncr corsistcat with thc lc'el of carc aad slill
ordilaril. y 

_cxerciscd by ocobcrs of thc cnviro nenlal 
"6rculri-g 

profesioa ctrreatly ptacicing
usdcr siarilar conditions ia northcm california. ATT has prcparcd rt'i. lspott 1or tijcfisEt s 

-

(and assigrcd partics) exctruivc usc for rhi< particular projcct.- No otbcr ranantics, cxprcsscd
or impEcd, as to thc profcssional advica pro"idcd atc maia

UMITIITT
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CET Environmental Services, Inc.
5845 Doyle Street, Suite 104

Emeryville, CA. 94608
Tel. (510) 652-7Nr
Far (510) 652-7002

LETTER OF TRANSMITIAL

DATE: December i5, 1993

TO: William C. Collett
Dreyer's Grand Ice Cream
5929 College Avenue
Oakland, CA 94618

FROM: Terrance g.6aftsr 'i l}'
Senior Environmental Enqireer

R-E: Third Quarter Report 1993 Report

Transmitted herewith is the Third euanerly Report-1993 Groundwater Monitoring Report
and Subsurface Investieation-

TRANSLTRDRY



DMAFT2
December 15, 1993

Ms. Jennifer Eberie
Hazardous Materiais Specialist
A.lameda Counry Health Care Services Agency
80 Swan Way, Room 200
Oakland, CA 94621,

Subject: Thlrd euarterty Repon - 1993
Groundwater Monitoring Report and
Subsurface Investigation
DreyeCs Grand Ice Cream
5929 College Avenue, Oakland, California
CET pmject No.3534
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CET Environmennl
Services. Inc,

58.15 Dovle Srr€et Su(e t0-{
Emeryvrlle. Caliiomi.l 9.161)8
Telephone: r5 t0)  65t-7001
rrax:  r i r0r  652,7001

Dear Ms. Eberle:

cET Environmental services, tnc. is pleased to present the resurts of our recetrt site
:1,T,":::y1t".111d gr_oundwlter monitoring u.ii,riti". conducted ty Cei-JGii th"rnlro quarrer, 1993 at rhe subject site. A site location map is presented on plate- 1(Attachment A). Characterization activities included Uorenote foggirg aDJ ia,"l,fiog 5,oif
1.".11 .-p,J"ritory borings, 3 of which were comptereO ^ *"Ur,iff&Jg"il'j*",.,
sample cotlectron and laboratory sample analysis, the preparation of two f,ydrogeologic
cross sections, and evaluation of the extent of affected soils and groundwaier. "-
Monitoriag activities during the reporting period inciuded ,".oio1in!-or-grouoa*ater levelmeasurements' groundwater sample collectiorl and laboratory sampte aialysis. In
addition, th_is reporr presents the results of our review of regulatory ,".oro'rl.g*o'ng
potential off-site sources of peforeum hydrocarbons. The r-eport j."..tttt ooi"-
conclusions and recommendations regarding the extent of contamination and the needfor additional site characterization arid rem-ediation feasibility testing"

BACKGROUND

On December 13, 1989, one 1,000 gailon and one g,000 gallon gasoline tank, two 4,000
gailon diesel tanks and one 2,000 gallon diesel tank were removed from the southeast
corner of. the properry by Petroleum Engineering, Inc. of Santa Rosa Ce @eioreconstruction of the current of6ce building at thJsite). Two 1,000 gallon wLte oil tanta
were also removed from thc southwest portions of the property Diember, 19g9. The
approximate locations of the former underground tank excavatjons are shown on plate 2.
subsequent soil sample analyses by pace Gboratories, collected on December 14. 19g9

3RDQRT93.RPT
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Ms. Jennifer Eberle
Hazardous Materials Specialist

fl^T_.|" Counry Healrh Care Services Agency
December 15. 1993
Page 2

indicated that Totar petroleum Hydro^carbon (TpH) gasoiine or TpH/g concentrations insoil sampies from the bottoms of the fuer tank excavldons rangelllrorn 30 miiligramsper kilogram (rn#Kg), or parts per million (ppm) io 320 pprn'TpH ai;;i**cloncentrations (TPH/d) ranged from 17 ppri 
'to 

:so ppm- Benzene concentrations inthe s:rme soil samples ranged from 46 ppb'to fj00 pi6.

"o: 
F"!y"ry 6, 1990, Aqua Terra Technoiogies (ATT) observed the excavadon of about100 cubic yards of soil from rhe waste oit tait< excavaiioo- susJ oo il,ilolJanalytical resuirs, maximum concentralions of oil and,greas" *tdi"r;f;"ilis"rs pp.and 1'800 ppm, respectively- soil sampre resuits r* trie tant pit, i.d;;- 

-'-
overexcavation, indicated the presence of oil and gr.^" l" o"'"-.o-ffiffio sample at120 ppm. 

-{nalysis for TpH/g and rpH/d wer" 
"-oip..ro.-ed 

on the confirmations,amples. 
.No. benzene, toluere, ethylbenzene ana totit xyrene lnrexj .irii*loo *.r"detected in the tank excavationsoii samples. An ;;ii, excavated from the waste oil tankpit were disposed of at a Class Il landfili.

on rebruary f2, rgg0, the onsite conftactor reportedly removed an additional 400 to 450cubic yards of soii from the bottom of the fueliank excavation. The removai wasapparently required becaus.e the clayey soils courd not be properly 
""r"pl"rJ."irr.,,,*notified of the overexcavation activiiies afrer the excauution.lr'ua 6";il;;ili;o; restrngwithin the overexcavated area was Lp-p-a.rently not performed, ATT was retained ro testthe stockpiled soils. The urrrug" Tiir.lg.on..ntrluiion was 170 ppm. The soils wereaerated on sire to concentrations below 

'i00 
pp- und *"r" oispoiJa or uf otri.i. ut ,rr"licensed landfill facility.

9Tlq +" period July i6 through July 18, 1991, ATT instailed three groundwatermonitoring wells on the subject propeity ranging in depths ftom 27 to 3o feet belowgrand surface (bgs). Two of the weih, ivrwfuol uw3, *ere i*tuu"o uaju""o-iio tr"waste oil and fuel tank excavations, resp-ectively, in the presumed downgradientgroundwater flow direction. MW2 and MW3 *ere coostructed using to"* in.t 0i"..t",ysing a1d screen. MWr, a 2-inch diameter well, was insta'"0 upg.?Jieot *J i"" orboth tank areas. Analvticar resuits for the three *"m nuu" i"oi.it"J ,.iatir-"ry irignlevels of gasoiine constituents in MW2 
"nd 

Mw3; ;l;;.;;;-",h;;il;i" 
*

hydrocarbons in MWl. since August, rggr,TTllH:/gconcentraiions trave ianiea tom
l_8-'009 T:roelams per _liter 1ug/i;_or- pani p., uirTion (ppb) to 91,000 ppb in MW2, andtrom 3,300 ppb to 14,000 ppu in uwr. Thaanalytical ,iiutts to, trr" 

"io'rt 
,"..ot

3RDQRT93.RPT
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Ms. Jennifer Eberie
Hazar.dous Materiais Specialist
Alanieda County Health Care Services Agencv
December 15, 1993
Page 3

monitoring evenr indicated rpH/g concenratiors of 5g,000 ppm and 14,000 ppm (June2, 1993 moniroring.event) in MW2 and MW3, respectively. 
'S.*"n. 

;;;;il;;* ,o
lhlt:r. weils during the period August, 1991 througi June 2, 1993 rangeo from r pputo 8,200 ppb.

During the period February 24 through March g, 1993, ATT conducted a powercore soirand groundwater 
-sampiing plo_gym involving nine sampiing iocations *itn uo.iig,ranging in depth from 17 to 25 feet. Six groundwater samp*les *"r" 

"o[."tJ 
*isubmitted for anaiysis. Three of the boriigs were dry during drilling. woo" of ti" *ur",samples contained detectable petroleum hylrocarbons. cas-otine aol"ato"nt i"r"detected in soil samples from Loring pcg, located *eit of the forrrrer *ust" 

" 
tn"r.excavation.and in soil samples frorn pc4, locared offsite beneath cnauot ioaa.'rpHconcentrations were at or less. than 12 pprn Due to core refusal, groundrruiai *O ,oifquality could not be evaiuated at severai locations.

RECORI}S REVIEW

cET personnei conducted a.review of the Leaking underground Storage TaDk (L.u.s.T,)
lirl,-l"| 

,h"-Nonh Bay Toxics List at the Catiforiia Regfinai Wut", duAity i]ntrofboaro, san lrancrsco Bay Region (RWQCB), on November i0, 1993. Two iites werefound on the L.u.s.T. riit wiirin several brocks of the subjea site. No sires were foundon the North Bay Toxics List within one harf-mile radius oi the subjeci sitl.- 
"---

Two gasoiine service stations, unocal (6201 claremont Avenue) and sheil (6039 collegeAvenue) are located at the intersection of college and claremont Avenues. The shellservice station is on the L.u.s.T. List. The uno-cal service station is oot oo tn. Lu.s.r.list. . The only other locai service station found in the LU.S.T. List is a former-chewon
service station iocated at 5800 college Avenue (near the iot"rsectioo;f6.oll;;"-L"nu.
and oak Grove). The former Chewon sertrice itation is now occupied by co#ercial
Properry.

The sheil service station site. investigation reports prepared by Harding Iawson
As-sociates of concord, cA" lrruly 1990 to october 1e 199r) *o uy w!i* a**iut.,(May.20, 1992 to Sept t4, 1992)'are on file at the RWeCB. Basei on gro,roa;ui..
sample analytical results presented by weiss Associates for the period tiarcn g, lsst

3RDQRT93,RPT
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Ms. Jennifer Eberie
Hazardous Materiais Speciaiist
Alameda Counry Heaith Care Services Agency
December 15, 1993
Page 4

through May 28, 1992, the highest concentrations of total petroreu' hydrocarbons (TpH)quanrified as diesel (TpH/d);TpH as gasoline (TpH/g), and benzene, rorue".. 
-

;H:::,y.T.T9,t"111"."es (BTEX).were 6,100 uglr_ 2,600.uglr* 630 ugl! 33 us/L,
:,1: 

uC/L- 
lE ug/! respectively. The Shell service starion monitoring *.U ri'tricl isclosest to the subject site property (MW-5) has yielded samples witir-very tow

::^T-"-y"d?* :f fpq/9-_Ult no other detected petroleum compounds. The Shell servicestattort monitoring well MW-4 located about 300 feet from the iubjea site, was iAentifieOby others as having neasurable free product as recentiy as r"ray za, reez-6;;;"
recent,informadon). The presence of historic low leveis oi reirTo *o lJ*.o" i" rnlwrgroundwater samples may be related to the affected groundwater at ttre streu laciiiu

The former chewon service station_site investigatiotr reports prepared by weiss
ff:p:r:l* for the period January 27, tggg ttrrougt Augist rZ, LggZ are 6o ni. ut tn"
:]:QUE. site clean up activities have inciuded a groundwater remediation system and a
i3:':.up^"-.--"LT:.-uon 

system. Based on the resultsoJ groundw_ater sampling conducted byvverss Assocrares {1!!g the period January lg, 1990 thrgugh July 14, iSSZ, the highestconcentrations of TPH/s and.BTEX were 51,100 ugll; 5,ib0 
"g/I-; 

l,SN 
"{JL; 

z,oOOtg/L and 9.000 ug/! ie-speaively.

SIJBSI,JRF,4,CE INVESTIGATION

The subsurface investigation and monitoring well installation activities were conducted
ounng the penod August 20 through August 21, 1993. Development of the new
morutonng wells was conducted on October 6, 1993.

Drilling Procedures & Monitoring Well Construction/Development

Prior to dri[ing all soil boring locations were cleared for underground utilities bv the
:i-: :"^ ::1t:i1or and ty .Underground Se rvice_ Ate n ( USA). t'est i;;;;ils
uompany ot Newariq california was contracted to provide drilling services. Four
exploratory_ borings were drilled, three of which were completeo i" .o"ito.inj*eur.
During drilling the soils were lo€ged and. soil samples weie collected. rorioG"g *"[
development, the new wens and ihe existing wells were sampled auring the oJ;ber s,1993 sampling event,

3RDQR.T93.RPT
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Ms. Jennifer Eberle
Hazagdous Materiais Specialist
Alameda County Health Care Services Agencv
December 15, 1993
Page 5

A Mobile B-57 truck-mounted rig was utilized for ail driiling, soii sampling, and
monitoring well installation activities. Monitoring well boriigs tr..e a.lteli osiig eignt-
inch or lO-inch ourside diameter (o.D.) hollow-silm augers. All subsurface drillLg
equipment was steam-cleaned prior to use and between each borehole.

cET installed groundwater monitoring well MW5 to a completed depth of 29 feet below
g:-o:F *I_T9 (bgs) using two-inch inside diameter 1I.D.) rvc casing. Monitoring wells
MW4 and MW6 were installed to completed depths of 27 feet bgs uni ZS f..t bgr,
:":q"-Ttu9ry using four-inch I.D. pvc casing and screen. The bo'ring for *"ii rtr-fr0 **initially drilled with six-inch. o.D. augers, th-en over-drilled with lGi;;h 

""t.i, 
prio, toinstallation of a four-inch diarneter well.

soil samples were collected during driirinl operations, using a california modified split-
spoon sampler. The two-inch I.D. by l8-inchJong sampler was driveq within the hollow-
stem augers, using a 140 pound hamrner with a 3Ginch drop. For each sample drive, the
sampler was lined with thre-e, six-inchJong by two-inch o.D-. brass tubes. The 5ampler
and lubes were cleaned, before each sample-drive, by scnrbbing in a solution of
trisqollry^ltrggphate,(TSP) and purified water, followed by two'purified *uter-.i*"s. e
total of 13 soii samples were collected.

The completed monitoring weils were developed on october 6, 1993. Monitoring well
construction details and development recordi are presented in Attachment c. o"ritting
and groundwater monitoring well construction and development were performed in
accordance wirh regulatory agency requirernents and guidilines using the protocol
presented in Attachment F.

on october 8, 1993 cET field personnel collected groundwater samples from all site
gonitgring wells (MWt through Mw6). A grab groundwater sampli was not collected
from 81 b:.u5" thAboti"g was dry at the time of ariUing. The samples were
llrnsport€d with cET chain-of-custody documentation to chromalab, Ing a califorma
Department of Health services (DHS) cenified laboratory for analyiis. bopi.i oi tn"
signed laboratory reports, chain-of-custody documentation, and sample collection records
for the samples collected on october 8, 1993 are presented in Attachment c.

3RDORT%.RPT
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GEOLOGY AND I{YDROGEOLOGY

The subject site is located in the oakland upland and Alluvial plain which consists of
ifl:f:l 

fan deposiu of clav, si1t, and sand inierbedded with coarser gt"u"t. A..;oiog tor\relson (IyUU) the surficiaj deposits are mapped as euaternary alluvium or eal.

Two. hydrogeologic cross sections were constructed using information presented on the
soil boring logs (See Attachment E). The locations of clross section liires e-A' *o g-s'
are shown on Plate 2, Attachment A. The cross sections A-A' and B-B' are presented onPlate 3 and Plate 4 in Attachment A

The five lithologic units shoum on plates 3 and 4 have been identified based on simirar.
hydrogeologic characteristics: 1) fill, 2) ciay and silt,3) sandy crayTcraye/riri, +l s*0,
5) gravel- The fill is consists of gravei base, underrain at some r"Lt.inr uy no! ,l"*
sand backfilL ln the planter area, landscaping soil was encountered at the surface. The
fill material/native soil contac! appears to-range in depth from about o.s reeiio z teet
below ground surface (bgs). The native soil bJlow ttre fitt is a thick, laterauy .ontio,ro6
clay from about 7 feet to 15 feet depth bgs. An exception to the presence of this shauo*
clay is shown on cross section B-B' in thJviciniry oi pct, Mw3 ;d Mw4. In this area"
the first native material is sandy clay /crayey sand encountered from about 5 to z0 feet
bgs and a moderately thick, but latera.lly-diicontinuous sand encountered from 5 to 9 feet
bgs, as seen at the location of MW4. Another exception is shown near the south end of
cross sectio_n A-A' (Plate 3), near pc4, where the shallow clay is thinner due to the
presence of thicker fill and coarse grained lithologic units, which appear at depths
!,"*,::" 

10 to 17 feet bgs. These reiarively coarsE grained ritlotogii units are'sandy
claylclayey sand, sand and gravel. Below these shallow clay and coarser grained urits
are interbedded 10 to l5-foot+hick layers of clay and sandy clay/clay"y rfrA.

In-summary, the two cross sections show that the fill/native soil contact is at about 0.5 to
7 feet bgs. .r'n9 fll is predominantry underrain by clay or sandy cray/clayey sand io the
bottom of the borings (25 to 30 feet bgs), The sedimints appiar to'be ioarser grfied
in the sorrlhern portions of the subject site, in the vicinity oi 

-chabot 
Road, wher"e sand

and gravel are encountered between depths of about 5 flet and 15 feet bgs in MW4 and
PC4.

il F-)
UrI
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Groundwater was first enco rntered in the borings and monitoring wells during drilling at
depths ranging from about r2toz3 feet bgs. The static water leieis in ttre minitorin!
wells measured on Novenber 10, 1993 ranged from about 8 to 15 feet bgs. The deptl to
Y.t:r 1! the subject site has varied due to seasonal variations in groundwater recharge.
A significant rise in water levels can be correlated with winter p.iapitation. rne
monitoring well MW2 deprh to water measured December 1992 wai about 12 feet while
rn J anuary, 1993 the depth to water was about 6 feet (Table 1, Attachment B). since
January i993, the depth to \ /ater in MW2 has increased. gimit4r $,31ss level huctuations
can also be observed for monitoring welis MW1 and MW3 (Tabie 1).

The thickness of the unsaturated zone wiil vary as a function of the depth to water at the
subject site. The thickness of the unsaturated zone at the subject site will vary both as a
function of time due to seasonal water level fluctuations, and ipatially across ihe site,
due primarily to differences in topography, as shown on plate +. thj ttrictness of tbe
unsaturated zone on November 10, 1993 ranged from about 8 feet bgs in the vicinity of
MW6 to about 1.5 feet bgs in MWl.

on september 28, 1993, rhe site monitoring wells (MWl through MW6) were surveyed
to rnean-sealevel (msl) by a caiifornia licensed surveyor (the suwey data is provided in
Table 2' Attached B). Groundwater level measurements were recoided on July 9,
August 10' october 8, and November 10, 1993. Groundwater level and grouod*ar"t
elevation data are summarized in Table I (Attachment B). Grorudwatei elevation
contours and flow directions for the July, August and october dates are shown on plates
5, 6, and 7, respectively (Attachment A).

The groundwater flow direction for the July 9, 1993 was easterly (SSOE). The
gJoundwater gradient calculated for July 9, 1993 was approximately 0.01g feet per foot
(ft/ft). The groundwater flow direction for August g, 1993 was easterly (NZoE). The
groundwater gradient calculated for the August 8, 1993 monitoring event was
approximately 0.005 ft/ft.

The october 8, 1993 groundwater level data from all 6 wells was used to generate a
groundwater elevation and contour map showing the groundwater flow dirlaioa The
groundwater flow appears to be in two directions; southwesterly (s35w) near MW4 and
westerly (s85w) near MW1 (see Plate 7). The groundwater gradient calculated for the
october 8, 1993 event is approximately 0.05 ft/ft. The potentiometric surface for t,he

3RDQRT93,RPT
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November 10, 1993 event is similar to that generated from rhe october g, 1993 warer
l:::i-d1". The groundwater gradient calcuiated for November 10, 1993 is approximately
0.09 ftlft.

lglogling to the Alameda county Flood control and water conservation District
(ACFCIVCD), 1988, 205 (J) report: "Geohydrologr and Groundwater - qualiJ
gvervi.ew, East Bay Plain Are4 Alameda counry, califomia" the regionai groundwater
flow direction is toward the west, south\ryest. The groundwatet flow-directi6ns have
varied significantly at the subject site from May 19b2 until the present. Tbese changes rngroundwater flow direction could be a function of seasonal teciarge to the strata
supplying water to the wells. Additionally, the groundwater pumplng associated with the
groundwater remediation system at the former chewon gas station located
ap-proximately 600 feet fron thc subject site on Birch ct. and oak Grove Ave. could
effect groundwater flow at the subject site. A general seasonal trend in groundwater
flow direction is observed for the May 1992 thrbugb November 1993 watir level data and
water elevation contours. Groundwater flow directioDs during early spring to sunmer,
(February to July) are typically southeasterly. Groundwater now oirectioi durine late
sunmer to winter, (August through December) are typically southwesterly. Excep-tions
are seen for the April, June, and August, 1993 water GveI measurement iuents ui which
time the groundwater flow direction is northeasterly to easterly.

ANAIYTICAL METHODS AND RESULTS

Soil Sample Analytical Methods and Results

l1l.s1mnt9s wgre.analyzed for kerosene, motor oil rangs hydrocarbons, and TpH/d by
EPA Test M9th9d 3550/8015, TPH/g and BTDL by EFA iest methods 5030/8015 and
802Q respectively.

Soil Sample Analytical Results

A tlT-p of the soil sample analytical results is presented on Table 3 (Attachment B)
and the signe.d laboratory analytical reports and ch-ain of custody records are included in
Attachment c. The ranges of rPH /d,'rpH/g, BTEX concentritions detected in the soil
boring samples are discussed below.

3RDQRT93.RPTI
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Motor oil and kerosene-range hydrocarbons were not detected in any of the soil samples
collected from MW4, Mw5, Mw6 and 81. TpH/d concentrations ringed from < 1.0
mg/kg to !.9 mg/kg in the 81, lGfoot sample. PIJ/C concenrrations;anged from < 1.0
mg/kg to 900 mg/kg in the MW5 lGfoot sample. Benzene concentrationJranqed from
<0-005 mg/kg to 0.64 mg/kg in the MW5 lO-foot sampre. Toluene .on."ot uti'o*
ranged from <0.005 mg/kg to 0.19 in the 81, LG,foot sample. Ethyi benzene
concentrations ranged from <0.005 mg/kg to 12.0 mg/kg in the MW5, 10-foot sample.
Total xylenes concentrations ranged from <0.005 mgTkg to 3g.0 mg/kg in the Mwi, lG
foot sample.

Groundwater Sample Analytical Methods and Results

The groundwater _sampies w-ere analyzed for TPH/d, kerosene and motor oil range
hydrocarboru, TH/g,and for BTEX u.S. Environnental protection agency (fpa)
Test Methods 3510/8015, 35i0/8015, 5030/8015, and 602 were used tor ipffTA.
kerosene and motor oil .nge hydrocarbons, rpll/g, and BTEX analyses, respectively.

Groundwater Sample Analytical Results

Analytical data for groundwater sampies collected from site monitoring wells to date are
summarized in Tabie 4 (Attachment B). Motor oil and kerosene r"ngl hydrocarbons
*"L. nq q:t":ted in any of the groundwater samples collected from the monitoring
wells. TPH/d results were below the test method detection limit in all groundwater
llmples except the sample coilected from MW2, where 110 ug/LTpH/d was detected
(detection limit is 50 ug/L). MW1 sample resuits were all below the individual tesr
method detection limits. The ranges of TpH/g and BTEX concetrtrations (october g,
1993 sampling event) in sanples from MW2, MW3, MW4, MW5, and MW6 are
discussed below.

J?H/g concentrations in the groundwater samples ranged from 2,100 ug/L in MW6, to
56,000 ug/L iu MW2. Benzene concentrations in the groundwater sampies ranged from
<0.05 ug/L in MW4 to 4,000 ug/L in MW5. Toluene conceutrations in the groundwater
sarnples ranged from <0.05 ug/L in MW4, and MW6 to 2,400 ug/L in MW2.
Etiylbenzene concentrations in the groundwater samples ranged hom 2.9 ltg/L in MW4,
to 2'900 ug/L in MW2. Total rylenes concenrrationsin the groundwater sa.ilples ranged
from < 10.0 ugll- in MW3 to t2,0ffi ug/L in MW2.

3RDQRT93.RPT
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EXTENI OF AITECTED SOIL AND GROUI{DWATER

Soil

The extent of soil contemination at the subject site, based on existing data appears to be
limited to the unsaturated zone soils in the immediate vicinity of thiformer'drel tank
and waste oil tank pits, and to a band of unsaturated zone soils between approximate
depths of about 10 to 12 feet bgs (within the zone of groundwater fluctuation) in the
vicinity of the following borings: MW2, MW3, MW4, MW5, MW6, 81, pC4, and pCg
(see Plate 2). In generai, the relative concentration of rpH/d in soil at the subject site
is low when compared to TPH,/g and BTEX (see plates 3 and 4, Table 2).

The greatest thickness of affected nnsatulated zone soils appeaxs to be in the vicinity of
MW3, adjacent to the former fuel tank pit, where soils atricted by gasoline constituents
were identified between about 5 and 10.5 feet bgs (110 mg/fu gasoline was detected at
10 feet in th-e YW3 boring). The extenr of soil contamination in the vicinity of the
gasoline .tank pit appears 1s fs limilgfl horizontally by the MW6 boring whire no
detectable p_eroleum hydrocarbon constituents were detected at a deplh of 5 feet bgs,
Tj 60 ,TC/E_JPH/g was detected at a depth of t0 feet bgs; by the MW+ boring where
1.0 rng/Kg TPH/g was detected at a depth of l0 feet, and by pC1 located in Chaiot
Road where no detectable hydrocarbons were encountered.

Additionally, unsaturated zone soils have been affected by gasoline constituents and
minor diesei in the vicinity of MWI berween depths of about 10 and 13 feet bgs.

Groundwater

The extent of affected groundwater, based on analytical data for the october g. 1993
monitoring event is shown on Plate 8, Attachment A As shown on plate g and on
Tall_e ], the highest concentrations of gasoline werc detected in monitoring wells MW2
and MW5, near the southern ponions of the site, south of the former wastE oil tank.
R9la{vely high concentrations of gasoline constituents were detected in monitoring wells
MW3, MW6, and MW4, in order of decreasing TPH/g concentration. Dicsel range
hydrocarbons were reportedly detected h Mw2 and MW3, however, according to the
analytical laboratory, the hydrocarbons appear to be lighter than diesel. No diesel was

3RDQRT93.RPT
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detected in the other monitoring wells in the october 8, 1993 groundwater samples,
including samples from MWl.

Based on existing dat4 it appears that the gasoline piume extends from the nonhem end
of the former gasoline tank pit west-northwesterly towards the former waste oil tanks and
on to the Dreyer's Grand lce cream property west of the former waste oil ta-nk Dit. The
extent of groundwater contamination appears to be limited to the nonh by the analytical
results from PC9, and to the south by borings pC1, pC3, pC4, pCS, ana p-C6, where no
petroleum hydrocarbon constituents were detected in grab grouudwater samples. The
gl!9ry of gasoline contamination in groundwater has not beln defined in ttre viclnity oe
MW6 and west of MW5. Although low concentrations of gasoline constituents were
detected in the 12.5 foot soil sample collected from pc4, no petroleum hydrocarbons
were detected in the groundwater grab sampie from pC4.

A grab groundwater sample was not coilected from boring B1, located midway between
lh: t*9 former tank pits (see Plate 8), due to the absence of appreciable groundwater
following drilling. Based on the presence of significant soil contamination-between
depths of 10 and 12 feet bgs in this boring and on the slow recovery of monitoring weils
and the consistent water levels in wells at the site, it is likely that a monitoring will at
this location would yield groundwater, and that the groundwater would contai;
petroleum hydrocarbons based on the concentrations of gasoline constituents detected in
soiis at this iocation.

It is currently unknown whether the former gasoline and diesel tank pit yn5 1ls nxain
source for gasoline detected in groundwater at the subject site, or wh-ether the waste oil
tank pit has contributed to the gasoline plume. Based en d1s anatytical results for soil
samples collected from boring 81 and MW4, the affected groundwater should be treated
as one plume from a remediatiotr standpoint.

CONCLUSIONS AI{D RECOMMENDATIONS

Conclusions

A review of records at the RWQCB yielded no sites within a 0.5 mile radius of the
subject site on the North Bay Toxics List, and a total of eight sites located within a 0.5

3RDQRT93.RPT
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mile radius of the subject site on the LU.S.T. List. Two ol the eight sites, the sheli and
chewon service stations, are located within several blocks of ttre suulect site. The
former chewon service station appears to be down or cross gradient to the subject site.
The shell service station appears to be generally upgradient of the subject site. The
presence of historic iow levels of rPH/d and benzene in MWI groundwater samples may
be related to the affected groundwater at the shell facility. sisniiicanr groundwaier
contamination from petroleum hydrocarbons has been detected at both;ites.

Based on the two cross sections presented herein the fill/native soil contact is 0.5 to 7
feet bgs. -Tl" fill is predominantly underlain by clay or iandy clay/clayey sand to the
bottom of the borings (25 to 30 feet bgs). The sedimens appear-io bi coarser grained
in the southern portions of the subject site, in the viciniry oi 

-chabot 
Road, wher-e sand

and gravel are encountered between depths of about 5 feet and 15 feet bgs.

Static groundwater levels beneath the subject site ranged from about g to 15 feet bgs
based on November 10, 1993 water level measurements. Significant changes in
groundwater levels have been observed and are attributed to seasonai fluctuations in
precipitation and resultant recharge to the first water bearing zone. The groundwater
flow _direction and gradient have changed through time at the subject site.- In general,
the direction of gloundwater flow appears to be southeasterly in the early spring to
summer' and southwesterly from late summer to winter. Future groundwatir tevet
measurements utiiizing all 6 monitoring wells should enable deterrrination of
predominant groundwater flow directions beneath the subject site.

The extent of soil contamination at the subject site, based on existing data appears to be
limited to the rnqaturated zone soils in the immediate vicinity of thJformer-fuel tank
and waste oil tank pits, and to a band of unsaturated zone soils between approximate
depths of about 10 to 12 feet bgs (within the zone of groundwater fluctuation) in the
vicinity of the following borings: MW| MW3, MW4, MW5, MW6, Bl, pC4, and pCg.
The greatest thickness of affected unsaturated zone appears to be in the vicinity of
MW3. In general, the relative concentrarion of rpH/d in soil at the subiect siie is low
when compared to TPH/g and BTEX.

Petroleum hydrocarbon compounds were detected in groundwater samples from
monitoring wells MW2, MW3, MW4, MW5, and MW6. The two wells with the highest
concentrations of TPH/g and BTEX are MW2 and MW5. The PC and groundwater
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water sampies results were a]l below the method detection limits. Based on these ron-
detect results, these PC boring locations appear (as of February and March 1993) to
define the limits of the affected groundwater southwest of the former underground
gasoline and diesel tan-k pit and both nonh and south of the former waste oil taDk Dit
(see Plate 8). The extent of the petroleum hydrocarbon constituents in groundwatei west
of MW5 and in the vicinity of MW6 has not been defined.

Recommendations

Based on existing dat4 CET recommends that the following additional characterization
work be performed at the subject site:

cET recommends that npo additional monitoring wells be installed at the subject site.
One weil should be installed west of MW5 to determine fts limil of affected
groundwater in this direction. The presence of various buildings may limit placeurent of
a monitoring weli immediately west of MW5 on Dreyer's Grand Ice Crezm propeny.
cET recommends that one well be placed in the parking lot of the adjacenfparcel'
(Yoshi's) in order to monitor groundwater in the westeriy direction (downgradient based
on regional groundwater flow patterns). An additional well should be plaied east of
MW6 on the east side of college Avenue. Due to rhe presence of deep utility trenches
in this vicinity and the presence of active commerciai businesses, care must be takeu
regarding the actual placement of the well, if feasible.

cET recommends that a pilot vapor extraction test be performed at the subject site to
determine the feasibility of this remedial technoiogy at the subject site. Basld on the
analytical results, it appears that the majority of contamination is due to volatile,
gasoline-range hydrocarbons. Vapor exlraction may be effective in the removal of
petroleum hydrocarbons from affected soils in the vicinity of the former underground
tanks' and from areas overlain by structues where soil excavation is not feasible.
similarly, vapor extracuon has proven to be effective in removal of volatile petroleum
hydrocarbon compounds from groundwater, particularly when used in combination with
sparging (or the injection of air and/or nutrients below the groundwater table to enhance
velalilization). The effectiveness of vapor extraction is higbiy dependant on the
permeabiiity of the affected soils to vapor migration. Based on existing hydrogeologic
informatioq the permeability of site soils is likely to be low. Due to the typical low cost

3RDQRT93.RPT
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of vapor extraction when compared with other remedial alternatives, cET recommends
that this alternative be evaluated.

The vapor extraction pilot test will involve extraction of petroleum hydrocarbon vapors
trom proposed and existing wells using either a regenerative blower and vapor phase,
activated carbon filtration or an internai combustion engine (ICE) unit for vapor
recovery and treatment. The vacuum blower or ICE unit will be connected to existins
w-ells including MW2 and MW3 and vapors would be extraoed over a nvo-day periodl
Vacuum press.re in nearby weils (monitoring wells MW4, MW5 and lffVOy #ti be
monitored using pressure gages installed at observation well heads. Air flow rate atrd
extracted constituent concentrations will be monitored. periodic Tedlar bag gas sampies
will be collected from a sampling port in the vapor extracrion line and anatft-ea ry a
california DHS cenified analytical laboratory for TpH/g and BTEX constiiuents. A
y-TlT of four gas samples, two per day, will be colle&ed and submitted fe1 anatysis.
In additiorL two groundwater samples wiil be collected and analyzed prior to the vapor
extraction pilot test.

cET recommends that monthly groundwater level measurements be recorded for the
first and second quarters of 1994 and that groundwater samples be collected on a
quarterly basis from the six existing monitoring wells and
proposed monitoring wells and submined for laboratory analysis.

At.the request of Dreyer's Grand Ice crearn, lnc cET will prepare a proposal and cost
estimate for the recommended work.

t
I
I
I
I
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Limitations and uncertainties to this report are in Attachment D.

Please call if you have any questions regarding this quarterly report.

Sincerely,

C.E.T. Environm€ntal S€rvices Inc.
N r f O

til Hi ir\ lF lt
uJ lJu ttu u |J

John A McHugh
Hydrogeologist

rilr rilAET
lfJ LIU L^J U u

Mark R. L,afferty, R.G.
Senior Hydrogeologist
California Registered Geologist #4701
(Expires 6/30/94)

[n] fol n fC Ti
Util1,ilf U

Terrance E. Caner
Senior Environmental Engin g6y
Project Manager

JAM/MRL/TEC/:kaa

Attachments

cc: William C. Collett, Dreyer's Graad lce Crerm
Rich Hiett, RWQCB
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5929 College Ave., Oakland. CA

GET Environmental
Services, Inc.

Dreyer 's  Grand lce  Cream.  lnc .

JOT UTAER OATE
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Table 1

Grou[dnlater Elcyatiotr S'r|ftm"?
Ihcyrds Grald lct Crtan

591!l Collegc Avenuc
Oafhr4 California

TOC
Well Elcvedonr
No. (f€tt)

Groundmtcr
Ihpthb

Datr (f€ct)

Groundsatcr
Elcvadorc

(fee0

I
t
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I

MWz

u8.14

wd

r89.r29

18t13

8/aleL
tLlu/91
ululn
0s/u/n
6/17/e2

mlEln
GpL/n
8/r4/92
ro/2./92
[lm/y2
nlBln
sL/r8/%
s2/L0/%

t3/L0/e3

ulm/e3
6/V2/%

w16/%

BlLo/%

Lo/B/%

LVro/v3

M/Lzln
t2lM/9L
ulu/m
6lw/n

1436

16.16

tL.y3

1215

ljt.17

13.ffi

1491

L:t 18

1534

15XI

L4.4

745

9E

988

10.13

1082

LL.62

l2ill

l:}.68

L4JZ

t226

x\.g
m.m
10.29

1:t4.28

LTL98

tn2L

L76.99

u5.n
1?5./E

n4z
LT3.96

173.80

L73.AI

L7430

rgL29

17935

L7926

LTz.W

L7L.&

LTI.fi

17631

1.:t5.4

n4.4

tTzn
fiLCa

L75,3

fl4.94

cgl-xsvlD'rj2rf -r



Table I

Groutrdmter El€yagon Surnnai'],
DrryerJs Grand Ica Crt:m

599 Collegc Avenue
OaUar4 Cdlfo.lia

Well
No.

TOC
Eletadoa'

lfceD Dat!

Grourdmt€r
D€pthb
(fecO

Groundmter
Elcvadonc

(feci)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

$5.74'

18:i.84d

6ln/n
st/$/n
G.Fr/n
E/u/n
Lo/n/n
LLlmln
np3ln
oL/L8/%

v2/t0/%

B/Lo/%

Mlm/v3
6/t2/%

m/@/ca
Bllo/%
ro/B/%
LL/Lo /e3

BlLzler
12/Uler
ululn
aslMln
6/nln
nlEln
8pLln
wlr4/92
$lnln

1046

11..t|8

n&
123

1237

tL.&

11.95

536

aa
85t

8.95

9.10

85

8.45

10.19

11.15

11.73

11.65

u.m
lL(B

1151

11-84

1L70

tt74

1133

r74i7

IT3J5

rT32r
1T2.8

r72ffi

17359

IBfi

L7937

tn.u3
176.6

176A9

L76,74

tn39
ln,9
17555

t7459

17L95

IT3,B

l73.68

L7t59

L73.n

LT2g
rTL!R

tn.94

17335

MW3 184.68

t
cEf-lr3/Dro|TBLI



Table I

Gmuldsratcr Eleyatlon Su'nmrrry
Ilrepfs Grand Ice Cream

5929 Collegc Aveuuc
O*lrnq Calfomia

Well
No.

TOC
Elcradolr

(rccr) DrtG

Grouldwatsr
D.pthb
(f€rt)

Ground$ater
Elcvadonc

(feet)

b.

d.

I
I
T
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

MW4

MW5

MW6

tu:l4e

u52c

18521c

LL/mln
nlBln
ouls/%
mllo/v3
u3lLO/%
Mln/%
6/v2/%

vtlE/%

@/Lo/cJ

Lo/B/%

rrlro/93

nlmlvl
r/L0/%

ro/B/e3
LULO/e3

roluT lca

rr/ro/93

1058

to.t2
8.42

9.94.

10.19

to,2,
10.73

10.6

83:l

1053

L'.ZL

11.14

9&

1053

8B

7.74

ft4,to
ft4.x
t7626

fl4.74

174.49

ft5.m

u4.x
175.18

17639

174.68

t73.99

rTL{I

r73.60

174.91

L74z2

n8.n

LB.6

184.ff

rnfr

a. TOc: t p of s.cl| €dn! clctr.tln Ec|.urld trLtir! to .! ltbitnry bco.h n|rt shi$ rss Eqrutld to EG|n rcr la'rl
OfS[,) by btclloLti.n troa thc O.fbrd W..g C.lifodi+ ff' q|.dnngh TopoSnphic ldlp Cf.lS, R3W).
Dcpth to groudrrtcr ocrodrd frE tbc TOc.
Gtourds,rcr cl6Eti.ro i cqud 30 rhc difietsr.! bctrr.o thc TOC clcvrtio .rd groundwrtcr dcptb.
Top of ctrilf G.uflE E l @ Mry l, 19y3
Top of cosiry run lFd ty r Cdifomir licls|.d .uwcfror oo Scpt Ebcr 2& 1993.

cgf .35ylDK21tlt-l



Table 2
Well Suwey Data

DreyerJs Grand Ice Cream
5929 College Avenue, Oakland, California

Well # Lid Top/PVC

MW-1

MW-2

MW-3

MW-4

MW-5

MW-5

r90.23

r86.90

186.14

185.33

185.09

187.50

r89.r2
785.74

185.21

784.74

184.75

187.20

Top/2" Rim

Top/4" Rim

Top/4" Rim

Top/2" Rim

Top/Z'Rim

Top/4" Rim

Becbmark -

Elevatioo =

Standard brass disc in nonumeut casing at the northeast mruer of Chabot Road and College
AveEuc.
186J32 feet meaa sea level.

35v/DY2rtBVz
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Table 4

Summary of Laboratory Analytical Results
Groundwater Samples

5929 College Aveuue, Oakland, Califoruia

Conc€ntration (tt g/L)

I Well No./ Sample
Sample I.D. Collection

Date TPH/dr TPH/gb BC ECf r Kerosenc Motor Oil

I
I
I
I
I
I
T
I
I

MW1

MW2

MW3

MW4

MW5

08/05 /9r
LZ/04/9L

03 /r0 /E3
06/a/e3

L0/w/e3

B/0sleL

t2/M/er

03/to/%

6/02/%

LO/08/93

08/05/e1

12/U/9r

03/r0/93

06/m/%

n/08/yi

L0/M/%

ro/08/e3

NAO

< 50'

6)

<50

<50

Leod
<f,u

89

<50

110

80d

<50

<50

<50

<50

<50

<50

<50

<0.f

<05

<05

<05

<uJ

8,2m

6800

5Jm

68

zm

<05

r?fi

<05

<0J-

<05

<05

< U J

<05

L9

r,800

< 0.f

<0J

<05

<05

<0.5

13,000

25,000

15,000

170

1?,ooo

MW6 to/o€ly3

< 50c

< 50"

<50

<50

<50

38,000

91,000

59,000

58,000

56,000

1.1

<0.f

<05

<uJ

<0J

3300 3,900

10,m0 3J00

8,100 2,000

14,000 11

1,ffi Lffi

1,400

31,000

\Ln

<0J

4,000

85

2,300

32fi

3,1m

70

2,900

83m

6900
5,800

50

4800

160 95 150

88 80 130

31 240 30

<10 49 <10

I'TA

NA

NA

T.IA

<50

NA

NA

NA

NA

<50

NA

NA

NA

NA

<50

NA

NA

NA

NA

<50

<g)

NA

NA

NA

NA

<)u

NA

NA

NA

NA

<50

t
I

3.1

5,r00 <50

<50

<50

I
I
I

b.

d.

f.

TPHr/d . total Frol.um hydlocalboN .r diar.l
TPH/g - rolal Ftrlcun! hydrccarbons as g8olinc
BTE)( B . bcnzcnc, T . toluctrc, E - cthy'bcnrcnc, X - lotrl xytcnct
NA s not aoalyzcd
<g) and <0J o nor dctc{cd at or abov! rhe tcit m€thod dctcction limitr
Pct.olcud! hydrccadons qsantified as dicscl erc du. !o hydrocarbod ih.t .rc lightq than dics.l

53{/DK2/TBrl

190 <50 <50
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CHROMALAB. INC.

S ampl e

I
I

I
t
I

/ rhr . / \maT.rF\  t r i  l  a r r ra

|  : i , r

5 OAYS N'FN^ROUNO

q ? 1 n 1 n o

Envircnmental Laboralory ( t 094)

O l - l - . \ h a r  
" t  

1 o o ' )

CET ENVIRONMENTA]-,, SERVICES , INC

Atto:  Mark L. ,af  f  erty

RE: Six water samples for Gasol ine

Project Name: DREYERS -OAKLAND
Pro jec t  Number :  3534-209
Da te  Samp led :  OcEober  8 ,  1993
DaEe  Ana lyzed :  Oc tobe r  12 ,  1993

F E T q I T T  l l | q .

and BTEX analys is

Date submitted: october 11, 1gg3

Erhyl
Gasol- ine Benzene Toluene Benzene

ToEaL
Xylenes

I
I

MWl
MW2
MW3
MW4
MW5
MW6

E!LI\1(

S P T I ' F  P F ' N \ I E P W

DUP SPIKE RECOVERY
DETECTION LIMIT
METHOD OF ANAIYS IS

*  n a F A ^ t - i  a n  I i m . i r  -

Chromalab, Inc .
c \ l
\\*\<,.._

\
,Jack Relly
Analytical Chemist

jm

N.D .
55000
7600
1400
31000
210  0

N .  D .
98?

5 U
t u J U /  o u r f

' 1  n  r r a l l  A r r a to di lut ion needed

N.D .
2800
2400

4000
o l

f , f n

95?
922
d q

N.D .
2400
N . D . I
N.D .
1200
N.D .

99?
100?

2900
+ t

rg00
'7n

N .D .
101?
t02*
0 .5
o u z

N.D .
12000
N.D . *

510  0
190

N.  D .
99?
101?
0 .5t

I
I
I
I
T
I
I

Eric Tam
IJaboratory Director

2239 Omega Road,f t . San Famon, California 94583
(5101 831-1788. Fecaimi la (5101 831-8798

Fsdetal lD #68-014Ol 57



CHROMALAB. INC.
EnvironmEntal Laboratory (1 094)

Oc tobe r  18 ,  1993

CET ENVIRONI,TENTAL SERVTCES , INC

Attn:  Mark Lafferty

RE: Six water samples for TEPH

Project Name: DREYERS-OAKI"AND
Pro jec t  N  rmt te r :  3534-209
Date Sanpled: October 8,  1993
Date Extracted: October 13, 1993

DE|<ITT I'ITC .

SanpLe

Chromalab FiLe

5 DAYS TURNAROUNO

No.  :  9  31010  9

ana lys i  s

Date Subnitted :
Date Analyzed:

Oc tobe r  11 ,  1993
Oc tober  13 ,  1993

Kerosene. Diesel  Motor Oi l

MWl
MW2
MW3
MW4
MI{5
MW6

f U

3510 /8015

N,D .

N .D .
N .  D .
N .  D .
N .  D .

N .  D .
103*
99*

3s10 /8015
0 .5

3510 /8015

N.  D .
N .  D .
N .  D .
N .  D .
N .  D .
N .  D .

N .  D .

N .  D .
N .  D .
N .  D .
N .  D .
N .  D .
N .  D .

N .  D .BI,ANK
SPIKE RECOVERY
DUP SPIKE RECOVERV
DETECTTON LIMIT
METHOD OF ANATYSIS

Chromalab, Inc.

./) ,./
/./ -{" (-
raL.'\-^ - /
aiex 16ra
Analytical cheuist

Eric Tan
Laboratory Director

2239 Omega Road,#t . San Ramon, California 94583
(5101  831 -1788 .  Facs im i l e  l 5 lO l  831 '8798

Federal lD #68-0140157
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CHROMALAB. INC.

chronalab File

RE: Thirteen soil samPles for TEPH analysis

Project Name: DREYER' S oAKt AlfD
Project Number:  3 5 34-20 5
Date Sanpled: Septenber 21, 1993 Date Subl8itted: sePtenber 21, 1993
Date Extracted: Septenber 23' 1993 Date Analyzed: Septenber 23, 1993

Kerosene Diese I
r-D- (n( ' /K( ' )  (nq/Kcr l

5 OAYS TURNAROUNO

No.  :  9309277

Environmsntal Labof atory (1 094)

Septenber 27, L993

CET ENVI RONMENTAJ, SERVICES,INC

Attn: Mark Lafferty

RESULTS:

sample ltotor oil
(nq/Kq)

MW4-5
MW4-10
MWs-5
l!w5 - 10
MWs-15
MW6-5
l{I{6 - 10
MW6- 15
B1-5
B1-10
B1-13
B1-15
B1-2 0

BI.ANK
SPIKE RECOVERY
DT]P SPIKE RECOVERY
DETECTION LN{IT
}IEEIIOD OF AT{ALYSIS

chroEalab, Inc.

ffi=^
Anallrtical chenist

jn

N.D .
N .D .
N .D .
N .  D .
N .D .
N .D .
N .D .
N .  D .
l { .  D .
N .  D .
N .D .
N .D .
N .D .

13'
1 .0

3s50 /801s

t { .D .
N.D.
N.D.
1 .8
N.D.
N.D.
4 .4
N .D .
N .D .
9 .9
N .D .
N .D .
N .D .

N .D .
88 t
89 t
1 .0

35sO/8015

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

I:3'
10

3550 /80 l s

Eric Tam
Laboratory Director

2239 Omega Road,#1 . San Ramon, California 94583
(510)  831 -1788 .  Facs im i l e  (5101  831 -8798

Federal  lD #68-01401 57



I
I

CHROMALAB. INC.

uw4-5
Mll4-10
MI[s-5
M9r5-10
l{!{5-15
MW5-5
l,[w5-10
uw5-1s
B1-5
B1-  l 0
B1-13
B1-15
B1-20

BI"ANK
SPIKE RECOVERT
DUP SPIKE RECOVERY
DETESTION LII{IT
I,TETHOD OF ANAIYSIS

* Detection Linit =
*rDetection Linit =

Chromal.,ab, Inc.

N  \ r r r
\ \Y^Y-U/'

,laclirxe Ily
Analytical Chenist

cc

H .D .  N .D .
1 .0  N .D .

,  N .D .  N .D .
900  540
N .D .  9 .7
N .D .  N .D .
60  N .D .  * *
N .D .  N .D .
N .D .  N .D .
140  110
N .D .  49
11  N .D .
N .D .  N .D .

N .D .
98*

1.0
5030/801s

L7o pqlKg
3s pqlKq

5 OAYS TURNAFOUNO
Envi|onmental Laboratory (1 094)

October  5 ,  1993  Chroma lab  F i l e  No .  |  93O9Z j7
. .  (REvrsED 11 /10 /e3 )

CET ENVIRON}TENTAI,, SERVICES, INC

Attn:  Mark Lafferty

RE: Thirteen soil samples for casoline and BTEX analysis

Project Name: DREYER' S OAKLAND
Project Number:  3534-206
Date sampled: sept.  21, 1993 Date submit ted: sept.  zL, J,993
Da te  Ana lyzed :  Sep t .  24 ,  1993

REST'LTS:

Ethyl Total
Sample casoline Benzene Toluene Benzene Xylenes

I.  D. (nq/Kq) ( ! ( ' /Kql  ( l ,q/Kql ( t tq/K( ' )  fuqlKq]

due
due

N.D .  N .D .  i l .D .
N .D .  N .D .  N .D .
N .D .  N .D .  N .D .
N .D .  *  12000  38000
N.D .  I I .D .  N .D .
N .D .  N .D .  N .D .
N .  D .  * *  600  200
N .D .  N .D .  N .D .
! r .D .  N .D .  N .D .
190  2100  11000
t { .D .  L2  t r .D .
N .D .  L7  24
N .D .  N .D .  N .D .

N .D .  N .D .  N .D .  N .D .
104*  1058  J .O6*  104 t
1038  113E 106*  104 t
5 .  0  5 .0  5 .  O  5 .0
8020  8020  8020  8020

to dilution needed.
to dilution needed.

r^: /TF-
2 -.- "/ -(:=---xl.-"- ( ff\*)/
Eric Tan
Laboratory Dlrector

I
I 2239 Omega Road,#l . San Ramon, California 94583

(5101  831 -1788 .  Facs im i l e  (5101  831 -8798
Federal lD #68-01401 57
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WELL DEVELOPMENT RECOFID
) r t
/ v -  23  we l t .D . i Mu{

Pro,ed Name: Dr",, -s
Project [,lanager:

t)
Pro jed  No . :  7E3 / -Z

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
T

Site location/address:

Pre-develooment data

8.O.W. (1/2):

Calculared purge votume (minimum 1o casing volumes;: /5 gattons
Floating product Y / @ (if yes, record rhickness here:
Sheen :  Y  lVOdoc& tN  Vapoc_  ppm /  %  LEL

z1 .o-.--

Oevelopment began:
Furoe Volume

FrRtT: t

bailer,

fj tim6
E:..L

{ .07  * tzsv
/o

n^o, 15

? a,.r x I t lo

water description: - ctear, . siightry croucv, - moderats sedimena (coroc _ )
'' verY muddy (colar: b' cn' '" )

Oevelooment data

Development me(hod: _

date
I rme

hand pump,

loL
Temo.

7L

gsts,uLiricrrr enqeq: cals __r--_r_-- -2_ W
Total water removed during de,./eiopmenr: / f gatlons
Purged water cischarged to; / 

drums, _!ank truck, _ other/

Po$ develooment data

w.L (1/100.) : lz .o/ /time: /6 'o t
Floaling produc!: Y | @ (i, yes, .ecord thickness here:
Sheen: y t{) oaoc&/ ru v.po"

B.O.w. (1/21: zt. o

9Fm I To L9-
water gscriptron: -clear, _ stightly ctoucv,_ moderale sediment (coto,: _ ),

Notes: j(  Lo- v. l-ag c.nlt  6e J"-.  t  5l

Developed by (signarure):



I
I
I
I
I
I
t
I
I
I
I
I
t
t

Proiect Name:

Sile location/address:

Pre{evelooment data

B.O.w. (1/2):
W.L method: " electric well sounder,

Calcuiated purge volume (minimum 1O casing volumesl: 3 C gatons

WELL DEVELOPM ENT RECOFID
9 ?

_  v r  E {  l , u , : ^4Af

Proiect l\4anaoer:

r.fi_o_o:', ?' t3 frime. /6

Floaring product: y I @^ (if yes, record thickness here:
sheen: Y t@ caot@\@ v^prlr,-

\ / v  . /

L 1  e

Sheen: Y l@ Cao

Water description: _ itear, _L/ slightty ctoudy,

- very muddy (color: b 'o - n )

ppm / % LE!-

moderat6 sediment (coioc

Oevelooment data

Oevelopment merhod: _ hand pump, / o^,,.,,
Oevelopment began: 646 lo - ( t /

rime / (). AS.J3

> .  ax
Temo.
LI

Purce Voiume

Flt€l:

| | f t e

15; zs.
Cond.

lt {o
Yield (GPM)

7
Lo

l}rllo:

l l  : 4<  ' 7  |  aR9  c tp jr b  t , /  ) , { )  ,  / a  -

oevelopment ended: dar€ I0 - I - ?3 11ms 11 :o0
Total w6ter removeC dunng det/etopmgnr: 75 cattan.
purgedwarerdischarEed,o, -1o- 

".  -""-; : ;"--o,n"u

Post Cevelooment data

w.L (r/100.): lf ,42 + r,tirtf lrJ 11 : o o B.o.w. (1/2): _
Floaring producc @, ,q (it yes, recod rhickness here: -)
Sheen: Y / O/ OdorA t N Vapoc apm | -," LEL
water description: _clea., _ slighrly ctoudy,_a moderare s€diment (cotoc b.o nl ^

very muddy (color: _)

tJ o ll ,,-.e

t
I
I
I
t

Developed by (signarure):



I
I
I
I
I
I
t
I
t
t
t
I
I
I
I
I
T
I
I

Froied Name: 0"Vi^
Site location/address:

Pre-develoom€nt d€ta

wL (1h00.): 1  q .1

w.L method: v eiectric w€il sounder.

hand pump,
{0 1

WELL OEVELOPMENT FECORD
, . n9 1 w"rr l.D, 1,1 tJ 6

Proiecr Manager:

Projed No.:
,  / ' 4  t l  ^  -
t ) r I l-,- I

, / 1

Calcutated purge volurne (minimum 1O casing volume sl: l1 5
Float,ng product v r@ 6t yes, record rhickness here:
Sheen:  y  tQ  ocog? tN vaponr !  I  c F L r .  _

I- clear, _ slightty cloudy,Warer description: _4
-- very muddy (coloc

Oevelooment data 
I

Oevelopment method: v

Oevelopmentbegan: date
Puroe Volume Time

FFS?

Temo. Cond.

bailer,

t3

ppm / t6 LEI_

moderaro sedimenr (color: _),

^ thd . l

trme l l  too

I uro- Yield /cPMt

d'Fo:

Developmeniended: dat6 (o 2 73 iln.e /S: t{
.-l otai water removec during develoornent: 4o - f f galtons
Purged water disctlarged to; / d* 

", 
_ tank truck, _ orher/

Post Ceveloqment data

w.L (1/100.) : zz.7L 1r:7y ' . > e I

Floating product: Y I g (it yes, record thickness here: _)
sheen:Y lp oao2lpt N vapor: Fpm/:,"LEL
water descfiprion: y' clear, _ slighth/ cloudy,_ moderae sediment (coloc

very muddy (coloc _ )
_-_ ),

0eveioped by (signarure):



EAHPLE COLLECTION RECORD -  HONITOR I fE !L

Date:  /o  -g  -  1 j S a h p l e  I . D , : ! - t t , t  I  Job  No . : 3J j l  -  2 , o1

Si te  Locat ion :D ' ' lJ  ( -  F k t - .*

No. of  Containels

_Dupl icates f rou

.  T  /  ( c h e c k  o n e )  :

re l l  i

/  W e l l

TraveI

Satrples t

Blanks;

_Fie1d Blanks r _Otber (explain) /

I t
t ?  t  a  . a

W.L .  ( 1 /100 r ) :  1 .2 . ( : t r  T i ne  :  / a .<sd  B .O .W.  ( I / / Z t )  2
,/

,a
Method: r '  Electr ic Wel l  Sounder;  _oE:c.er/

Meters  ca l ib ra ted :  C t  *  Wel t  Loc .  Map:  y  /e

calculated Purge volune (4 casi.ng volu-mes) z lct gal lons

Purging Method.: /OL=po=uble Bailerr Teflon Bailer,.

. 1 i -  h 6 F , /

TiBe Start  Rrrging (24 hr) : lo @ ,
Sheen:  Y  /& ,  Odor : ,Y  /& ,
r i r r F r - ! ; ; i 5 " .  a  l '  l -  +

r y r i  h 6  q i -  A F  D t , , - i  i ^  / .  .  r  .  / , \  '  q  .J' rurc r Le-e rl.cgJ-ng ( z4 nr) ,.s,__J!_l_j!_,
Sheen:  Y / r .S ' ,  .9Cor , :  y / ( t4 ' ,  Vapor :
T r r r h i z l i f : r -  ) t , f  L r *  

-  ' F ^ -
,  - - - - r :

Produc:: 'I / &
ppn ,/ SLEL

(24  h r )  ( c )

-l

Product: Y / W
ppu / *LEl

r . ^ F / q  l J ' r n  q i r r r h i J

f  uS)  fca l )  ( } r ru)

? r--

Tine tF6nrr. hlJ
F . .

lo,  @29 Le

Sanple Col leci ion Tine
E t .

Notes: I t /\!. '4- (

(24 hr)  '  l [ ' l '1  ' ;

,-.o 1C. ^ .l-, .



I
I
I
I
t
I
I
I
I
t
I
I
I
I
I
I
I
t
I

AI .YPTE COLLECTlON R.ECCR-D -  I {ONI !OR I fET. t

, .  ( ?
gapa l  l o  -  {  - . 1  5  Sa t rp l e  7 .g .2  l - t  t "Z  J€b  N€ .2  j { j f  -  ? , ; 1

< i r a  T a a r f  . i a - .  l )  n  t  i  t
r r ' { , i - 5  -  L . .  L  t z _ A

.

No.  o f  Con ta ine rs  ,  7  /  ( check  one ) : /wett saroFles i

_Duplicates frou se11 Travel Bl anks ,.

_Field Blanks,. other (explain),/

H.L. ( r /Loo,1 :  [0 .11 'y i^ " ,  l l : cs? B.o .w.  (L /2 , ) | zy
Method: v Electr ic Wel. l  Sounder;  _Other/

Meters cal ibrated:( j :)  /  l t we l l  Loc ,  Map:  ' I  /  € )

calculated Purge Volune (4 casing wolu:nes) :  L/)  ga)- lons
/

Purg ing  Me thod :  "  D i sposab le  Ba i l e r ;  _Te f l on  Ba i l e r , '

. , 1 l - h a F  /

TiEe Star- Srging ( 2 4^.hr) :  l l  : lO ,
Sheer :  ' {  /U / ,  od€r :  (DZ V ,  Vapor :_
Turb idi iy: na,re 

- 
,  CoIor:

Prod,uct: Y /@
tl.EL

ProCuc--: Y /Qlr
ptrn / tl.El

i r r r - ; i J : F , , .  t - ^ r  ^I L i , I ; : q : - . 7 :  l !  l a e  -  . . o l o r : - _

Tt re  s -Loo Purq :ns  (24  hr )  ,  l l :  Z -o
Sheen:  .Y  / ( ! ) ,  Odor : 'qp l  N  ,  Vagor :_

(24  h r ' )  r 'C )
f  ^aA l l ' t . ,  rFt '  rh i  i

/ r ! < l  .  l e , 2 1 l  / \ J / l ' ? t \
------L-==--i-

t ine .Fa tnF hE
F r .

Sanple Col lect ion t i de  (24

L  ) t ( b- il^.--

l t ;2,

,.L t ll

ht,t r- |
-

Notes:  / l  '15



I
I
I
I
I
I
I
I
I
I
t
I
t
I
I
I
I
I
I

oate: /o-7-? i

Si te  Lccat ion :

No.  o f  Con ta ine rs

_Dupl icates frorB

A} .YPLE COLLECT:ON RSCOR:  - !{oHrToR irE! L

Sample  t .o .z  L ' "d  7 Job No. t  7 t - l l  -  ?c1

) ro.7er| - O., I i,- i
:  (  /  (check one)

wel l  i

: / vleL! saEp les ;

B1anks, 'TraveI

; , , < >
w.L- (1 /1oo '1  2  IA '>J  TLy 'e  :  / /  :  {1  B .o .w .  ( t / t z t )  :

/
I 'f ethod. : /el ectric Wel l Sound,er ; other/

_Fie1d Blanks; _Other ( e:rylain) rz

Heters cal ibrated: @t N weI I  Loc .  l :ap :  Y  /G)

Calculated Purge Volune (4 casing woJ_r:-ues )

z7

Purging Methad: e/Disoosable Bai1er, .

ga l1o  ns

Ba i  I  e r ;

Turbidi '-y: -- 
t l : . ,  L+

| ' l r i 5 a  q ' -  t t - . L  E i r F - i F '  / ' t , .  E - l  .- :r$_::.r: \ . >.s.s ,, .

!h":lt- , ' t  /  U), odar.d'A / N
l t ' 7 1  E l i e r . l t r - + .  v  - /

Vapor : FFtr /  tEL
,  Color :  q  r^oow

t l : t7  ,  p roduct :y /@
VaFor : Fpn / tLIL

,  color:  q, '4- .r-------ai-------

lJ1., |Trr rtl i zl

rus l  (Ga1)  fVrU)

. j -h ar  /

f 24  h r )

Tiue Stog PlFging (21 hr) :
Sheen :  Y  / 'F . , ,  OCor , . /9_ /
Turbici i- .y: " - l  l . ' "  L-E- 

' N,

Sample  Co l lec t ion  T i te  (24  hr ) :

NotEs :

c o  1  1 e c : e d  ? ' r  1 s  i  r : - :  - ' . ' a  r  .

11 :  oc )
_-_.:J ^ | laJ-, I



I
I
I
I
I
I
I
T
I
I
I
I
I
I
I
I
I
I
I

Date:  /o  -  ?  -  f j

q  i  f  6  r  ^ - '  I  i  ^ - .

AE$PLE COI , I ,ECTION RSCORD -  HONITOR i {EL!

SanF I  e t.o - : Pl t ' ' '  / T ^ r r  r ? ^  .  q < < 4  - 2 ^ )
.  J 2 z  /  a _ w  I

t-5
r r t i  I'  l ) c  k I 4 -  A

_Duplicates fron

Fi el d Bl anks ,'

Sat rp Ies ;

Blanks;

Other ( explain) /

W.L .  ( f i l 1oo  t )  |  l L ' 7 )  T i ue  :  l c ' .  L l  B .O .W.  ( I / Z t ) ;

Method: r '  Electr ic WeLl SoundeE; oEheE/

Meters caLibrated:  t9 t  u Wel l  Loc .  Map :  Y  /G l

Ca lcu l -a ted  Purge  Vo lume (4  cas ing  vo luJBes ) :_  ga l l ons
./

Pu rg ing  Me thod :  "  D i sposab le  Ba i1e r , .  Te f l on  Ba i l e r , .

_other/

No. of  containers t  /  I  (check one; :  - /we11

Travel

t7- :3. : Preduct: Y / G

?7

Tire Start /+!ging (2!^h.r) :
sheen :  Y  / ( l t ) ,  odor :L l l . /  N
Turbidi iT: 

- 
\ , 'u "v ru,* dzt.-

Vapor:_ Fptr , /-  +I jL
,  co lor :  6 'QLJ 11

T i  t t t a  < l -  - t  l - !  D r r r a i  n a  /  t ,  ! r ' \  .. { r : _ r . !  \ . t  r . s  j .

sheen:  Y /qP, r  odor :q ! l
Turb !d:iy : L'c -y h,.-u tJ v

Tar 'h  F l t
li rr

VaFo r :
f a 1  a r  -

Cond.  H2O
l ,us l  f ca l )

r  ? '  d r \
\ a  l v  

, P:oduc'*: Y /@
Fp9 ,/ *LEL

br1).r') v1

-l-s_A..lJ_.t_
( 24  h r )  f c l

/o t t l
fu {-r I

Saup le  Co lLec t ion  T ine  (24  hr )

No tes :

2 17:1E

7 4 (



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

AASPLE COLLXCTiON RXCCR-D -  VONTTOR ' f lELL

l ;  e  i 2  ' ,  , -
DaEe.  tL ' -  t  -  7 . t  samp le  t .O . .  l - t .L -  5  Job  No.  :3 { l {  _  ec ,9

si te Locat i  on,  Dr" . . " - . -s -  C^ L, [ "*J

No.  o f  Con ta ine rs  :  7  , / ( check  €ne ) : /w"tL saropl es ;

_Duplicates frou r./elL Travel Elanks;

_F j.eld Blanks r _Other ( explain) ,z

w. L.  (  1 /100 , ' l  ,  c l  ,8  t r ir"e : (5: o'/ B.o .w.  ( I /2 t  l  I z7
./

Method:  -  E lect r ic  l ie l l  Soundet ;  O|-h,et / /

Meters cal ibrated.: @l * Wel I  Loc ,  Map :  Y  /  € )

CalcuLated Purge Volune (4 casing volu.nes)

Fu rg ing  Me thod :  v  D is rosab le  Ba i l e r ;

g a l  l  o n s

8a i I  er, '

f  i - o  c i - . - -  D * F - i F a  
l ?  ' '  I

- - - -  j r 4 - : - . . :  ( 2 t - h r ' l :  l t ' u t  ,
Sheen :  Y  / ( j / ,  Odor :q r , /  N  ,  Vapor :
Turbrdi ' -y:  Sl i<hf -  r*"  i -o-a*e ,-  coGE

_Other/

TarnF Flr
! i r r

t r r <  l

IJ1., 4'f rli i J

r'e.2 I I ifv'firlr24  h r )  f c )

s- d_+-q
Sanp le  Co l l ec t : . on  T iqe  (24  h r ) :

Notes :

Product: Y / &
PF9 ,/ +r.,EL

t)r._a{..J \

TiEe Stcp  Fugg ing  (24  hr )  :  i7 :  l l  /  p rod ,Lrc t :  y  /  @
sheen:  Y  /@,  odor :  (9 ) /  N  ,  vapof :  pDm. , /  3LEL
Turb id i :y :  r , " " " tc -q16 '  , -  coJ .or : -  

-  
i131 ' , ' '

CcI :ec :ed  3y  ( s rg : " .a : ' . : : = )  :

t>



I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I

paaq;  lo  -  I  -?3

c i l - a  l ^ - ' | . i ^ - .

AA.XPLE COLLECTTON I .SCORD -  ! {OHITOR r 'ELL

Sauple  t .o .z , l . ,@ 6 Job  No.  ,5 i7 (  -  /6 ,1

Dr-.r " . s

Tiue Sicp Pursinq (24 hr) :
sheen: Y- /(fi) , oair:(f, t
Turb id i ty :  

-  
9 l :  t ,h+-

t ? : 47
t r  I  r  I Product: Y /@

VaFo r : ptrtr / ?LiL
r . . a  I  a r .

Vapor:_
- ^ l  - F .

,  s v 4 s r .

Product: Y /@
FpB / SLE!

r' t{Tf t 1[24  h r ) (c)
Cond. H2O
f  uS )  f ca l )

Sanp le  Co l l ec t i on  T i i e  (24  b r ) :

No tes :

No. of containe.rs ,  f  I  (check one,1 z /well  satrpLes;

_Duplicates f:ou trel l l ravel Blanks;

_Fie1d Blanks t _other (erplaj.n) /

3.23
w.L . (1 /100 , . )@ T iae  : (7:27 B.o.w.( t /2 '  )

- t Q

,/'
Method:  '  E lect r ic  Wel I  Sounder, .  Other /

-\
Meters  ca l ib ra ted :  & . )  /  W Wel l  Loc .  Map :  Y  /@

CalcuLated Purge. Volurre (4 casing voluues):--  gal lons
.'.

Purging Method: lOisposable Bai ler, .  Tef lon Bai ler, .

_Other/

[  : . '  : .>

Turbidi-.y: 4!r 21_o,.,-c'

n i ' ' a  < t - : F j -  D r r : a i r a  / t ,  t . - \ .
\ < r_rrJ- i, .

Sheen:  Y  / (9 ,  odor : f j ) /  N

Ccl lec:ed Ev (  s. : .gna: ' . : : .  )  :

l ? . < - 7 ,



RECORD OP GROUNDJIATER LEIrEL XTAA SRE!(ENTA

Dat.e Measured:

S i te  Loca t i on :

lo r - 1J
D :  / r 6 l o f  I

Job  No.  ,  357 / -Zo7

Method of Measurement:

6 i - h  a F  .

well location :nap attached? Yes No ./

Electr ic well  sounder,

Weathe r /V i s ib i l i t y :

No  tes  :

T
I
t
I
T
I
t
I
I
T
I
I
I
t
I
I
I
I
T

Measured by (Signature) :

rev .z /L3 /90

Ere11 TiEe
(2 r l  h!) ( 1,/10 o ft) 3 :< r  s?

E . O . l f .
(L/2tr!'t

RetBarks

MNI 1o:15 13.68 3o

t^t i  L l l :  o7 lo .  11 z?
1t,to 3 tt: vb lo  .53 z7
l4t'. tl IZ :  L7 to. z? L7

MNf l3  t  o t1 1.8t L1

n"J L t3 :  L7 t ,z l z7

I
I



Limitations & Uncertaintv



I
I
I
I
I
I
T
t
t
I
I
I
I
I
t
I
I
I
t

LIMITATIONS AND IJNC E RTAINTT

fnr raport was prepared in general accordance with the accepted stardaJd of practicc which exists i!
northcru California at the time the investigacion was conducted aad withia tle scope of services outlined ia
our proposal. It should bc rccogaized that thc dehaition aod cvaluatioa of surfacc aad subsurfacc
environ-meural corditioos is a difficult ard incxact science. Judgements leading to conclusioss and
rccommeudalious geucrally are made with a:r iacompletc kaowledge of the coqditious prcscnl It is possiblc
that variatioos in thc soil ard/or groundwarer coudirioas could exist bcyoud the poiats explored for this
invcstigatioo. AIso changcs ia goundwatcr conditions could cxist beyoud thc poilts cxplored for t-his
investigatiou. Also chaoges ia groundwater cooditions could occur someti.Erc in the futurc duc to variatiou
in tides, ra.idalt tenpcraturc, local or rcgional water usc or other factors. If rhc client wishcs to rcducc thc
uncertai.uty bcyord the level associated with this study, CET Envtoomestal Services, Ioc- should be nodfied
for additiooa.l cossultatiou.

The discussion a-od recommeddatioos prescnted i! this report a-re based on: 1) information and data
provided by third party coosultants, 2) the cxploratory test borilgs drilled at thc site, 3) thc observatioqs of
held persouacl, 4) thc results of laboratory anaiysis by a CaliJolnia DepartEcd! of Healrh Services (DHS)
acffedited laboratory, and 5) i.nterpretations of federal, state, and local regularions and/or ordina-nces.

Chcoical anaiyticat data includcd h this rcport havc becn obtaincd froo statc ccrtifi€d laboratorics. Thc
anajytical methods enployed by thc laboratories were in accordance wit! proccdures suggested by thc U. S.
EovLonmcqtal ProtcctioB Ageoct atd Statc of Califoruia, CET Eaviron-ucotat Scrviccs, Inc. is uot
responsiblc for laboratory errors ia proccdures or reporting.

CET has conducted this iavcstigation in a malacr consistcat with the level of care ald skill ordiaarily
excrcised by members of thc cnvironmeutal consulting profession currently practicing ulder simiiar
conditions ia qorthera California- CET has prcpared this report for tle dieat's (and assigned parties)
exclusive use for this particular project. No other warralties, exprcsscd or implied as to the professional
advice provided arc made.



ATTACHMENT E

Soil Boring Logs
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WELL
CONSTRUCIION

o ;
t ;

; o
. :

t 0

t5

20

a
Sur&ca Elcvatioo:
TotalDcph
Duc Drillc&

fcct
30.s fcct

Scpttnb.r 20, l9!B

I-oggcd Bp
Supcrviscd Bp
Diameter of Boriry:
Watcr Elcoustcrcd ac

BB
MRL

t irchcs
fect

m

ML

0'{2f Asphalr
025'-1' Grivcl basc, rocl and soil
fiIL
1'-9 CIAYEY SILI DarL
br.own(75YR 3/2), .oq- phsticity,
Ermd org:urc coatc[t, dry.

5'-rtr SILTY CLAY: Dart
brova(f0YR.a/3), uedium plasticity,
vcry sti$ qlightly iia5p. 

'

10'-22' SANDY CIAY: Ycllowish
brovn(loYR 5rla) , 10Vo ao n y'o 6^c
sa!4 EiDor coEDo[ct of 6aa to
ucdium gravel(siai-argular to
:c.otro:!4 

yartiDs.coEpocitioa, to
,l-mc! dulEder), Ernd coEn@cat
of Ecdiun to coa$c sard. D6orh
sortd miao irou *";"'aiho-. tf
to 3O, daap.
10-13 agcd hydroca6or
ooor.

2?-30J SILTY CIAY: Dark
yellowish broun(f0YR 4/4), nediua
pla*icity, rcry srig uinc
coolnncnt of rary fi.ue sand, .lo"rE

CET Environmental Services, lnc.
Cot tegc Avcrrr

LOG o l  BORING
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WELL
CONSTRUCTION

:\L A.N!{

@ 6
F:
f i r
: E

J

F

J

o - :
o i
o ; :. :

SOILDESCRIPTION

Laborarow q
[t

E
Owl

Gp-)

/ t  l ? "-  t -
I E

l 12  l

olflf*

40

{5

50

Possiblc rhin gravEl or sand lcrs
bctc/Ec! 23' agd 27.

TotalDcpti.30.f,bgr.

No Crourdwrtcr Etcotr tcscd

CET Environmental Services, lnc.

Proica Number 33rl2tl6 Nowmbcr lggl

Drqnt's Gaad lca Cnao
591!l Colkgc Avcnrc

LOG o l  BORING

BI

PTATE

r4c 2or 2



BB
MRL
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WELL
CONSTRUCTION

t 0

z0

25
Surfacc Elcvation: 1875 fect
Total Deptfo 3llll fect
Datc Drillc* Scpttmbcr 20, f993

LoggcdBy BB
Supcrviscd By MRL
Di'mctcr of BoritrS l0 inchcs
Watcr Encou ered ac fcct

Traffrc box
sct in
coocrcte,
2-iachcs
abovc gradc.

Ncat ccucat
scal 1'{'.

Bcntonitc
pellets
6',-T,

+irch PVC
blank c-ring
0-y-9.

0.01-inch
wcll scrcca
y-ry.

Loncstar
*2/r2 sald,
T-T"

0'-15 FILL: t rnisaapiag-pfuajs1
I!DL

15-1,t SILTY CIAY: Dart
brown(l0YR 4/3), mcdiuu plasticity,

":r{ 
s.tiE homogcncous matcrial,

sllgluy d.ltp.

10r-g' agcd hydrocarbou
discoloriag(gray-bluc), odor.

1,f -23' SANDY CIAY: Ycllowisb
brmm(l0Y? 5/a), fiVa ao Tr'o very
Fnc asa{ min6 666p6666r! 6f fi16
to nedium.g:avcl(scmi-angular to
scnr-rouaO, v:rrF[g coEpo6ruon),
minor componclt of ocdiun to
coars€ sar4 poorly sonc4 Eiror
ir66 *rining wood chip at 19, wcll
prcserved, damp.

Moist zonc at 23', poeatlc tf,in
sand/gravcl lcns.

23'-3{I SILTY CI-At Dark r:[ocdsh
browu(f0YR a/a), mcdiun f lasticity,
rGr/ sri4 rlins( co6polcat of rcry

CET Environmental Services, Inc.
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DRILLING PROCEDURES & GRO UNDIYATE R
. MOMTORING WELL CONSTRUCTION/DESIGN

DRILLING AND SAMPLING PROCE DT,JRES

All borings for well construction will bc drilled using eight-bch dia.meter or larger hollow stem auger
equiPmeut. A Califoruia Registered Geologist or Professioual Engineer will direct or supervise the collection
of uadisturbed samples of the sofu encountered and the preparation of detailed logs for each boring.

Soil sampling will bc mnducted using a modificd California split-spoou sanpler, a staadard peuetration
sampler, or a frve-fooa continuous sa:npler. Samples will be retaincd i! rwo-inch to three-inch diameter, six-
inch long clean brass or stainless st€el tubes. The samples will be retained for verification of soil
classfication aad for chemical laboratory analytical testilg; as appropriate. Teflon sheeting will be placed
betweeu the soil sample aad the cap, and the cap will be sealed with PVC tape.

Whcrc access limitations do uot a.llow drilling with truck oouated equipmeot, cither a trailer mounted
ftilling rig, portable power drive4 or manually operated soil samplfug equipment will be utilized. If soil
sanples will be retained for aaalysis, they will be cotlected in clean brass tubes fitted within x thin wallsd
drive sanpler. The soil samples will bc capped aad sealed as describcd above.

All down hole sampling drilling aad well colstruction equipment and materials, includiry augers, casing
and screens will bc steam cl€aled prior to their initial use. Thc sampli"g equipEent will be cleancd prior to
their initial use. The samplirg equipment s.ill be cleaned prior to each asscmbly by washing with a solution
of Alconox and potable water, rinsing with purified water, and allowing to air dry, The auger flights,, &ilI bir,
ard saopler will be steaf, cleancd at each boring location.

MONITORING WELL CONSTRUCTION

Monitoring wells will be constructed in accordance with applicable local water district or Catifornia
Department of Watsr Resources guidelincs. Thc specifrc completion details for cach wcll will be determiaed
in the hcld at &e tine of drilling by a California Registered Geologist or Professional Engineer exprerienced
in grouadwater monitoriug systen desig! atd installation.

Monitoring wells consist of two or four-inch dianeter, Schedule 40 PVC casiag and screens with flush,
theaded joiots. No PVC glue will be uscd. The saeeued sections are machiae slotted with either 0.010-inch
(0.255 mn) or 0.02Ginc! (0.51 nn) opcnings. The smaller slot size will be used where the wells are
screened within line-grained saody so\ and the larger slots will be used where coarse sand or gavels are
encouatered. The slotted sectiors will be fined with a slipon cap and placed opposite the water-beari.ng
strata in ahe boring The blanl pipe will be connected to thc perforated pipe to e*cnd to just below tie
ground surface.

The anaulus betweeu the side of the boreholc aod thc slotted section will be filled with a clean sand pack to
variable depths, but not less tha.o one or two feet above tbe perforated pipe. The anaulus will be packed
with either Loncstar No. L/?O (whetc 0.010-inch slotted pipc is used) or No.3 (wherc 0.020-i!ch slottcd pipe
is used), or equivalent, washed sand filtcr material. The gradation of the filter material is summarized
below:
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US. Sieve
No,

Opening
(mm)

335

L.-fi

7.70

1.18

0.85

0.60

0.4?5

PerceDt
PassiDg

1m

99 - 100

o ' 4 -  1 6

15 -33

0 -8

0 -4

6

8

12

16

m
30

,10

100

m-100

L 4 - 4 0

0 - 5

A seal of bentonite pellcts approximately 0J to 1.0 foot thick will be placcd abovc the saad pack to reduce
the risk of grout penetration into the sand. The bentonite pellets will be hydrated with purified water to
forra a tight plug, A cement/bentonite grour will be placed above the b€ntonite plug to a dcpth of
approximately 05 to 2.0 fect below the ground surface. The gout will be pumped into the boreholes using a
tremie pipre wheu required by local guidelines or regulations. A flush mouated traffic box or aboveground
security eadosure will bc set ia coasete above the cenort/bcntoD.ite Drlcurc.

At most sites in sedimentary formationg it k not practical to 'rationally design" a fi.lter pack based on sieve
analyses. Fron expcriencc, Lodcstar No. 1/Z) or No. 3 washed sald as a 6lter material is selected for use in
wells. The 0.01Ginch ald 0.@Ginch slot sizes are selected to retai! 1m percent of the frlter material.

The completed wells will be euclosed in a [affic rated €ndosure placcd nush with grade or in an above-
ground metal endosure, and fitted with a locking cap. Well head clevations will be determined by a level
survey, and well coordiaates will be determined by a traverse survey. The level/traversc suwcy will be
referenced to a bench mark or known or assigned elevation, and known coordirates. Once water levels
stabilize, water levels it all wclls will be measured.

Soil cutti',8" generated during drilling will be stored ir 55-galloa drums or wrapped in plastic sheeting, and
water generated during well development and sampling will be retained in secured 55-gallon drums until
chemical aralpical data from sa-mples will be reccived.

MONITORING WELL DEVELOPMENT

After the wells are completed, they will be developed by pumping and surqing to dean atrd stabilize the soils
arouJrd tbe scrcetrs. A manually operated positive displacemeDt surge punp ald teflon bailer, surge block,
and/or ceutrifugal pump will be uscd for dcvclopmcnt. A Einimus of 10 well casing volunes of water will
bc reooved during developmcnt; however, development will conthue until orbidity or sediment content hav€
stabilized. AII developmeut equipment will be stean cleaned or tdple rinsed in a solution of purified water
and Alcolox prior to its initial use in cacb well. A well developmcnt rccord will be maintaired which
indudes 1) a dascriptioa of development water characteristics at frequent intervalE and 2) the quaatity of
water reEoved during development.

DRILLING.PRO
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SOIL & GRO TJNDWATER SAMPLE
COLLECTION & HANDLING PROTOCOL

IMRODUCTION & PURPOSE

Because reliable aud represeotative test results must be generated froo soil ard grouadwater
sanples, it is essential to cstablish a sampling procedure which assures that all samples are:

Collected by approved a.nd repeatable methods

Represeotative of the materials(s) at the desired locatioa and depth

Uncoutaminated by container and sampliag equipmeut

The followi-og sampling protocol is desiged to be a grude to the sampling ard haldting
procedures for soil and groundwater samples to be collectcd. Based on conditions which may
be encountered in the fiel4 somc modfications to this protocol may be required to fit the
needs of aa individual site.

SAMPLING PROCEDURES

Grourdwater Sampllng

Prior to collecting groundwatcr samples, monitoring wells will trc purgcd by b";llng until pH,
conductivify, and tenperature levels stabilize. A miaimum of four wcll casing volumas will be
purged from each well. Wells wiil be purged and groutdwater samples will be obtfied using a
teflon bailcr or disposable polyetheleuc bailcr, and nylon ropc. Ncw nylon rope will bc uscd
for each well.

The appropriate number aad type of sample contfiers will be used for each sample collected
in accordance wiah the analytical laboratory requirements and EPA protocol. The bottles wil
be filled using the bailer. All sample bottles will be pre.cleaned by the supplier according to
EPA protocols.

To preveot cross conta.mination of grouldwatcr samplcs by thc sampling equipment, all
reusable equipmcnt used in sanpling will be washed with a trisodiu.E phosphate solution (TSF),
triple rinsed with purfied water, aad allowed to air dry prior to each use. A sample of the
purified water will be retained for amlysis as pan of sample quality assuraacc.

Soil Sampling

After the soil sampler is driven to the desired depth and the samples are retrierred, each end of
th€ tube conta.ining the soil sample to be retained for laboratory analys\ will be sealed with
teflon sheeting covered with plastic eud capg and sealed with PVC tape. All sample containers
(tubes) will be steao cleaned (or washed with TSP, as above) and air dricd prior to usc. The
soil sample recovered h the tube just above the sample retfied for chemical analysis will be
exanined ia thc ficld for visual ard olfactory indications of chemical contamination aad used
for lithologic description.

I
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The Unfied Soil Classification System (USCS) was used to log ard describe tie soil by the
onsite geologist. These logs a.lso include details of rhe sampling process such as dept\
apparent odors, discoloration, a-nd any other factors which may be required to evaluate the
prescnce of contamination at the sitc.

POST SAMPLING PROCEDURES

One field/travel bla* cousisting of one sample bottle filled with purilied water accompaded
soil and groundwater sample containers at ail timeE iacluding duriag Fansport to aad fron the
site. Purifred water field/travel blaaks were aaalyzed according to the appropriate EPA
Methods corespondi.ng to the soil,/groundwater sample aaalyses.

Sample containers were labeled with sample number, project number, daie, and thc idtials of
the person collecting the sample. A separate sa.nple collection record was maintai!€d for each
grouadwater sample collected.

Soil aod groundwater samples collected were analyz€d by ar analytical laboratory certified by
the California Departmetrt of Health Services (DHS). Quality assurance documentation
accompanied all analytical reports gencrated by thc laboratory.

The sa.mples were placed in a cooler with dry ice (for soil samples) or bagged ice (for water
samples) immcdiately followiag collection, aad remained in the cooler until refrigeratcd at thc
analytical laboratory, The saoples were delivered to the laboratory direct by couricr or
overnight freight within a8 hours of tine of collectioo- Appropriate chaia of custody forms
were used for all samples.

5&GSAMP.NFT



Attuchment D
Cost Estimate for Croundwater Monitoring for 1996

CET Errtircnrnental Semices, Inc



T
T
I
I
T
I
I
T
I
I
I
T
I
I
I
t
I
I
t

E
January10, 1995

CET Environmental
Services, Inc.

5E45 Doyle SIrcer, Suire 104
Emeryville. Califomia 9.1608
Telephone: (5 l0l 652-7001
Fax:  (510J 652-t002

Ms. Gwen Breruran
Dreyer's Grand Ice Cream
5929 College Avenue
Oakland, CA 94618

Subject: Cost Estimate and Contract for Groundwater Monitoring for 1996
at 5929 College Avenue, Oakland, California
CET Proposal No, 7904-177

Dear Ms. Brennan:

CET Environmental Services, Inc. (CET) is pleased to present this cost estimate in response
to our recent conversation. This proposal covers activities for 1996. The proposal provides
two options: Option 1 is for four quarters of groundwater monitoring and reporting, and
represents a continuation of the current groundwater monitoring program. Option 2 proposes
groundwater monitoring in addition to installing Oxygen Release Compounds (ORC) socks to
stimulate biological degradation of contaminants in groundwater. Under Option 2, CET will
provide quarterly groundwater sample collection and analysis, groundwater sanple analysis,
and semi-annual reporting. Reports will be prepared in a format suitable for submission to
the Alameda County Health Care Services Agency (ACHCSA) and other regulatory agencies,
if required. A proposed Scope of Work and estimated costs are summarized below.

OPTION T - QUARTERLY GROUNDWATER MONITORING

Task 1 - Groundwater Monitoring and Laboratory Analyses

Under this task, CET will collect monthly groundwater level and quarterly groundwater
samples from wells MWl, MW2, MW3, MW4, and MW5. Samples retained analysis will be
submitted to a Califomia Deparhnent of Health Services (DHS) certified laboratory under
CET's chain of custody protocols. The samples will be analyzed for total peaoleum
hydrocarbons as diesel (T?H-D), as gasoline (TPH-G), and concentrations of benzene,
toluene, ethyl benzene, and total xylenes in accordance with U.S. Environmental ProGction
Agency (EPA) Test Method Nos. 3510/8015 and 5030/8015 & 8020, respectively.

The costs also include disposal of purge water (450 gallons).

Task 2 - Quarterly Report Preparation

Information obtained from Task I will be incorporated into quarterly reports suitable for
submittal to the ACHCSA and the Regional Water Quaiity Control Board - San Francisco Bay
Region (RWQCB), outlining the activities associated with the site. Sample collection
activities, signed laboratory analytical reports, and a review of the laboratory analytical results

A:V904- l77.PRO
{t 
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CET Envircnmcntal Se/'r,ices, Inf.
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Ms. Gwen Brennan
Dreyer's Grand Ice Cream

January 10, 1996
page 2

will be included in the report. The report will be signed by a Califomia Registered Geologist
(R.G.) or Professional Engineer (P.E.).

OPTION 2. GROUNDWATER MONITORING AI\D BIOSTIMULATION

Task 1 - Install ORC Bioremediation System

ORC socks will be installed in the sanrated zone at the tluee 4-inch diameter monitoring
wells (MW2, MW3, and MW6) in an effort to stimulate natural bioremediation. The ORC
system releases oxygen to the water and" assuming other nutrients are in suffrcient supply, has
shown to be effective in reducing petroleum hydrocarbon concentrations in groundwater.

Tash 2 - Groundwater Monitoring and Laborator! Analyses

Under this tash CET will collect monthly groundwater level and dissoived oxygen
measurements from wells MWl, MW4, and MW5. These measurements, in addition to
groundwater concentration data, will be used to estimate the effect of ORC on contaminants
in groundwater. Groundwater samples for dissoived oxygen (DO) and petroleum hydrocarbon
laboratory analyses will be collected from MWl, MW4, and MW5 during the first and third
quarter; wells MW2, MW3, and MW6 during the s€cond quarter and ftom all six wells during
the fourth quarter.

Sampies retained analysis will be submitted to a California Departrnent of Health Services
(DHS) certified laboratory under CET's chain of custody protocols. The sarnples will be
analyzed for total petroleum hydrocarbons as gasoline (TPH-G), and concentrations of
benzene, toluene, ethyl benzene, and total xylenes in accordance with U.S. Environmental
Protection Agency (EPA) Test Method Nos. 5030/8015 & 8020.

The costs also include disposal of purge water (300 gailons) and disposal of the ORC socks.

Task 3 - Report Preparation

Information obtained from Tasks I and 2 outlined above, will be incorporated into semi-
annual reports zuitable for submittal to the ACHCSA and the Regional Water Quality Control
Board - San Francisco Bay Region (RWQCB), outlining the activities associated with the site.
Sample collection activities, sigrred laboratory analytical reports, and a review of the
laboratory analytical results will be included in the report. The report will be signed by a
Califomia Registered Geologist (R.G.) or Professional Engineer (P.E.).

CET believes that the use of ORC at this site is a positive step to mitigating contaminants in
groundwater at Dreyer's and we look forward to performing the tasks outlined above for you.

Attached please find the proposed costs for the Option 1 and 2 described above (Table 1).
Since the proposed work represents a continuation of our previous contrac! the attached

AI?904.177.PRO CET Environmentol Seni.er, Inc
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Ms. Gwen Brennan
Dreyer's Grand Ice Cream

January 10, 1996
Page 3

Change Order document is for your signature. CET will begin immediately upon your
authorization.

Please review the above and lets discuss. If you have any questions or comments, please do
not hesitate to contact me at (510) 652-7001.

Sincerely,

CET E}IVIRONMENTAL SERVTCES. INC.

6*6"8
Tenar{e E. Carter
Senior Environmental Engineer

b*i. ful{-L t*
Wojciech (Voltek) e4sarowicl, RtA
Regional Manager

Ai\790+ I ?7. PRO CET Environnental Se'l|lces, Inc.
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TABLE T . ESTIMATED COSTS FOR SUBSURFACE I}TVESTIGATION

OPTION 1 - quarterly ATER MONITORING

Task I - Groundwater Mon ortng and Laboratory Analyses

Task 2 - Quarterly Report Preparation ($2,500/quarter)

TOTAL OPTION l TASKS

OPTION 2 - GROUNDWATERMONITORING AND
BIOSTIMULATION

Task 1 - InstuA ORC Bioremediation System

Task 2 - Gruundwater Monitoring and Laboratory Analyses

Task 3 - Repoft Preparation

TOTAL OPTION 2 TASKS

85,480

810,000

815,180

$4,500

$7,810

81,100

$16,710

A \7904-l77.PRO CET En'lronmz al Semlces, Inc,
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OFC RELEASES

('XYGEN SLOWLY

TO ENHANCE
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Bioremediation Products
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OXYGEI\T FTELEASiE GOTVII'OL'T\ID IOFIG'I

A bioremediation system ofters several advantages over other technol0gies. Other remediation methods may simply
transfer the contaminants to another medium which requires removal, transportation, and possibly additionat ctean
up. Bioremediation degrades contaminants on-site and has been shown to be more cost effective than other trearmenr
technol0gies. The EPA actively promotes bioremediation as an ecologically sound, natural process.

0rygen is often the limiting factor in aerobic bioremediation. Moisture and nutrients (such as phosphorus and nitrogen)
are genenlly present in sutficient quantities, however, orygen is rapidly consumed by microbes which thnve in an orygen ncn
environment. Without adequate oxygen, contaminant degradation will either cease or may proceed by highly inefficient
anaer0bic processes. Thus, additi0nal oxygen is needed to stimulate further aerobic microbial orov,/th and activiw.

il;uht6n ota'i,;t;d;
controlled rate when hydrated. lts use has been demonstralod to IncFoese'th6 remediation oi-hydrocarbon
conhmination in soil and groundwater.

FEATURES

. Magnesium peroxide compound is activated by moisture
r Patented technology controls and prolongs the release ol oxygen
I Moderate pH levels are maintained
r Fine panicle si?e has stable, long shel{ life
r N0 external coating 0l product is required to control rate of oxygen release
r Generates higher dissolved orygen levels than possible with air

EENEFITS

r Provides a passive, cost-effective, long-term oxygen source
r Does not generate harmtul fesidue; environmentally safe
. ldeal lor in-situ temediatio n where other methods are impractical
! Will not disturb the flow pattern 0f the c0ntaminated Dlume
r Does not volatilize pollulants
I Can be used as a redox control agent
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product releasos sxygen lvhefi it com€s in contact with water as shown by the following

Mg0, + H20 +'1,0" I  + Mg(0Hlz
0RC will stop releasing orygen when dry and will again release when rehydrated. The by-products 0f lhe reaction are
oxygen and 0rdinary magnesiUm hydroxide, which make 0RC environmentally safe to use.

FiguE 1 prcsenb the oxygen release kinetics ot 1BC. The product releasas ab\ut l0% ot the available orygen in the list
few v/eeks and then relus$ the balance over a puiod ol six nonths to a yeat depending on the lewt ot c\nhninant ttux.

I(IIIETICS OF OXYGEN RETEASE FBOTII ORC

sites where
treatment technology, Foi apptbaflorr ORC ponder is mixed in a carrier matrh and conhinsd iii:inod,t
string of oRC Filter Socls is laced togethor and lowered into a well through ths longth of the conbminated saurated--
z0ne where conhct with groundwater will initiate the release 0f orygen. oRC Filter Socks are configured l0r two",
l0ur', and six-inch diameter wells (ses Figure 2). When the orygen returns to background levels, the socks containing
oRC are removed lrom the well and, if necessary new charges ol 0RC are added.

OBC OIYGEI{ BARRIER

brrrdrrlr-

OR(todrh rt Ur.l

Flgu, 2 depicts the oxygen Barrier
c,ncept which prcvents plune nigntion.
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I Anatysis of t0ursite foi an oRC agpiication to meet your ramediation obiectiv€s
r Recommendation of 0RC well placement and product reolenishment

Economic analysis and comparison of 0RC to other remediation technol0gies
Assistance with regulatory approval
Technical Bulletins are available 0n a range oJ subjects

nammatn'fr6atijild&ffii6'iiiiAi'ffitlireer,fftoraflG;fioar€ashoutdbrno6di.W-fiffiffi.ffi
Since ORC can be mildly hazardous t0 human heatth, certain precautions should b6 taken when handling tre mafraf 

i

Direct c0ntact with the skin and eyes should be avoided, as irritation may occur. Rubber gloves and protective goggtes
should be worn as a preventative measure. Should contact with skin occur, wash immediately with soap and water.
Flush eyes thoroughly and repeatedlyJor 15 minutes and contact a physician, if necessary.

Inhalation may also cause mild irritation t0 the lungs, nose, and throat, but should not result in significant, long-rerm
hazard When ORC is packaged in filter socks for use in wells or trenches, the tree-powder related hazards are
significantly limited. A proper dust mask 0r breathing apparatus should be used when the product is handled in the
powder form. lf inhalation irritation occurs, move to a well ventilated space, 0r outside to fresh air

ORC is a very stable compound. Though it is designed l0 release oxygen when in contact with water, it will remain
stable at up t0 3% moisture which facilitales storage. Storage areas should remain dry. Avoid areas with high
humidity. store the product away from combustible material. Keep containers closed.when not in use.

An IVISDS is shipped with every order and copies are available upon requesr.

F0r lurther inlormali0n 0r technical assistancs, please contact:

REGENESTS Bioremediation Products
27130A Paseo Espada . suite 1407 r san Juan capistrano r cA92675. v0ice: (714) 443-3136 r Fax:{714) 443.3140

I

I

I
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dy d6rel0pmelt of bioremediation formllatioN of oRC,
participatod in proof-of-concept studies indicating that oRC rsloases oi{ygen, €nhances microbhl activity, and
promotes remediation. Subsequently, field applications demonstrated that oRC was etfective in promoting
bi0remediation under teal world' conditions.

r Universify 0l Walerl0o (published, Gr^undwater M1nit\ring and Remediati\4 Winter 1994) - C0nducted at the
widbly studied Borden Aquifer in ontario, Canada, lhe study indicates that an oxyoen Barrier generated by ORC
released signiticant amounts of dissolved oxygen (D0). lt concluded that the enhancement ol D0 by 0RC led to the
biodegradation 01at least 4 mgiL each ol benzene and toluene,

r llotth Cat0llna Site (published, Proceedings fron the Second lnternational Symposium on ln Situ and 1n-Site
Bioreclamation, San Diego, CA, 1993) - This study dem0nstrated that the use of 0RC in an oxygen Barrier
dramatically reduced BTEX compounds downgradient lrom a UST geflerated gasoline spill.

I Alaska Site (presented at the l&EC Special Symposium, American Chemical Society, Atlanta, GA, 1995) - A pilot
study showed the efiectiveness of an ORC remediation compared t0 air sparging. Sparge points Jouled in the high
iron environment and there was evidence ol channeling - a problem common with this technology. 0RC was
effective in remediation and a lull banier was installed. Benzene levels were reduced from 320 ppb t0 9.8 ppb and
total BTEX went from 1361 ppb t0 17 ppb. Gasoline range organics went to ND (not detected) from 7.4 ppm. Diesel
range organics rose from ND to .55 ppm, indicating there may have been an influx of hydrocarbons during the test.

l'lew Mexico Sile (presented at The New Mexico Environment Department UST Bureau Bioremediation Conference,
Santa Fe, NM 1995) - At this site, oRC was installed in 20 wells to form an oxygen Barrier. There was a high
contaminant flux at the site (5-15 ppm at 1-2 feet per day). D0 increased from inadequate levels and was
maintained at 10 ppm and greater lor the lirst 30 days. After 93 days the estimates of the remaining oxygen
indicated that a change out of 0RC would not be required for six months. During this 93 day period, a signilrcant
reduction 0f BTEX mass was achieved in the treatment zone, such that concentrations of total BTEX in samples
trom the most downgradient well (measured at 120 {eet lrom the banier) declined to ND. At this well, assays 0f
aer0bic microbial degraders were two orders 0f magnitude higher than background, thus indicating the presence of
oxygen from the 0RC installation was driving bioremediati0n,

16-Site oRC Psrformance Evaluation - oRC was placed in 41 existing wells on 16 sites and monitored for a 7 t0 12
week period. The average dissolved oxygen levels were significantly increased; two-thirds ol the readings were
between 20 and 30 ppm, even while in the presence of dissolved phase BTEX. As expected, the BTEX levels dropped
dramatically - between 80 and 100 percent in 75% 0f the wells - a third of those being fully remediated (see Figure 4).

16.SITE ORC PEBFORMAl{CE EVALUATIOiI

Average D0 Increase (41 Wells) Average BTEX Degradation (41 Wells)

= i l-

2"
E o

IVERAGE OO AVERTGE STEX

Figwe 4 these graphs illustrate the rcsults of the 16-si? 1BC Pedormance Evaluation progtan described above.
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plaoed row ot wolls or a trench containing oRC will slowly release oxygen, enhanco bioBmediation, aldi cut otf $6 -
plume in the oxygenated zone (see Figures 2 and 3). The 0ry90n Barrior concept was successfully demonstrated by
th, University ot Waterloo in Canada and at sites in North Carolina, Alaska and New Mexico. BTIX compounds were
significanlly remediated at points downgradient trom the orygon Barier.

TOTAI STEX COlICEI{TRATIOIIS PARTS PEF MITLIOT{ (PPM}

Figan 3 itlust6tes the rcduction of BTEX as it attenpts to flow thtough
the orygenated zone genented by an )RC 1rygen Barier at a site in
New Mexico. The view is presented as if one were in the satunted zone
fecing the baftiet The area represented herc is 20' x 20'.

REPnESEIT (PFit)

30 DIYS lmn txsr -ultof,SAClGRoUlto 93 otYS AFTEn t[8Tfi.r,rrr0|l

C0nc0no|fl Trsatmo - At sites wher6 anofier tochnology such as pump and treat is already inshllod, or plaflnsd for
installatidn, 0RC can be used to concunently improve remediation results.

Follow-on Treatmenl - oRC can be used to continue groundwater remediation at sites where the primary technology
is no longer cost effective - as when pump and treat operations reach an ineflicient plateau.

Monitoring/Rist neducli0n - This includes introducing 0RC into existing monitoring wells at sites with groundwater
conlamlnation. oRC may reduce the required frequency and duration of monitoring by promoting degradation of low
levels 0f cofltaminants and in cerlain situations may reduce source area contaminants enough to meet risk reduction
objectives. Also this can be a cost effective method of pertorming a pitot study to determin€ how well oRC will work
on a particular site before more extensive 0RC treatment.

OTHER REMEDIATION OPTIONS

Soil Tlealmenl - oRC can be mixed directly in soil to supply oxygen for remediation ifl biopiles and landfarming
applications. This is particularly useful when soil conditiofls and/or physical location contraindicate mechanical
aeration strategies. In some cases, oRC can be mixed into soil on the floor of an excavation, as clean fill is added, to
prevent recontamination by groundwater as the table rises.

0d0r Control- 0RC has been successfullv dem0nstrated to control odor in anaerobic imDoundments.
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