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RWQCB
I I I I Jackson Street, Room 6040
Oakland, California 94607

Re: Former Chevron SS #9-0020
Harrison and l?th Streets
Oakland, California

Gentlemen:

Enclosed is the subsurface investigation for the above site. As indicated in the report,
petroleum hydrocarbons were non-detectable in the groundwater, and detectable in
one soil boring as oil. Yarious halocarbons were detected in all groundwater samples.

Based on the above results, an additional investigation will be performed to determine
the source of the chlorinated solvents.

If you have any questions, please contact me at (415) 842-9525.

Yery truly yours,

D. MOLLER

R'-

Gordon Davitt
C & M Representative

GJD:vjs:Q416
Enclosure

/
cc: Alameda County '

Environmental Health
470 - 27th Street
Oakland, California 94612
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Western Geologic Resources, Inc.
Geologic and Envircnmental Consulting K. G. HUFFMAN
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24 January 1989

Gordon Dav i  t t
Chevron USA
2410 Camino Ramon
San Ramon, Cal i fornia 94583

Chevron 55 #90020
Oakland, Cal i fornia
I^JGR #1-012.01

Dear Mr. Dav i  t t  :

Th is  le t te r  repor t  p resents  the  resu l ts  o f  so i l  sampl ing  and_ mor i to r ing
wel l  ins ta l la t ion  conducted  by  l ies te rn  Geo log ic  Resources ,  Inc .  ( t lGR)_at  the
ibandoned Chevron service st i t ion #90020 loCated at the corner of 17th and
Har r ison  St ree ts ,  0ak land,  Ca l  i fo rn ia  (F igure  1) .

As requested the fol low'ing scope of work was performed:

1) Dri l l  three soi l  borings on the site and sample at 5 f t  intervals;

2 )  Cornp le te  the  bor ings  as  4- inch  d iameter  mon i to r ing  we l ls ;

3) Analyze selected soi ' l  samples for total fuel hydrocarbons (TFH) by
EPA Method 8015,  so lvent -so lvent  ex t rac t ion ,  fo l lowed by  Sq!
chromatography using a f lame ionizat ion detector. (EPA-t ' lethod 80I5)
and for- aiomatic hydrocarbons by EPA Method 8020' headspace
extraction fol lowed by gas chromatography using a photo ionization
detector (EPA l ' ' lethod 8020);

4 )  Deve lop  and sample  the  mon i to r ing  we l ls  and ana lyze  the  groundwater'  
samplei by EPA i ' lethods 8015, 602-(water equivalent of-8020) and EPA
Method Oi4, gas chromatography/mas s spectrometry for purgeable
pr io r i t y  po l  l  u tan ts ;

5 )  Survey  the  top  o f  cas ing  fo r  the  new mon i to r jng  we1 |s  and de termine
groundwater  e leva t ions  in  those we l  1s ;

6 )  Conduct  a  we l l  canvass  fo r  a  7 /?  n i le  rad jus ;  and

7\ Review f ield and laboratory data and prepare a report.

bEB Headlands Court r Sausalito, CA 94965 o (415) 485-8708
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BACKGROTJT{O

The fo1  low ing

Januarv  1988 '

is a summary of

Soil  vapor
Sc ience and
hydrocarbons
vapor  po in ts

work  p rev ious ly  conducted  a t  the  s i te :

survey (SVS) conducted by EA Engineering
Techno l  ogy .  Concent ra t ions  o f  vo la t i le
ranged from 1 to 140 ppm in twenty two soi l
sampl  ed  f ro rn  11  loca t ions .

SOIL BORINGS AI{D HYDROGEOLOGY

Soi l  bor ings  B-1 ,  B-2 ,  and B-3  were  dr i l led  on  the  s i te  (F igure  2  o f
A t tachment  A)  w i [h  ho l iow s tem augers  by  A l l  Ter ra in  D1 i1 l  ing  o f_  Marysv j l le ,
Ca l  i fo rn ia ,  6n  26  and 27  gc tober  1988.  Boreho les  were  cont inuous ly  logged by
t lGR geo log is ts  Thomas Howard  and Ga i l  Jones .  So i l  samples  were  co l lec - ted  a t  5
ft  i -ntervl ls as described in the NGR standard operatjng procedure for soi l
sampling ( included as Attachment A). seventeen _samples were se' lected and sent
undbr  i t r i i n -o f -cus tody  to  Brown and Ca ldwe l l  Ana ly t i ca l  Labora tor ies  o f
Emeryv i l le ,  Ca l  i fo rn ja ,  fo r  ana lys is  by  EPA Methods  8015 and 8020.  Bor ing  logs
are included in Attachment B.

The th ree  bor ings  penet ra ted  s imi la r  l i tho log ic  rna ter ia ls  and were
termina ted  upon prov ing  cdmpetent  con f in . ing  zone.  Low- to  modera te-es t imated
permeab i l i t y  s i l t y  sand l  and modera te- to  h igh-es t i rna ted  permeab i l j t y  sands  were
bncountered- from ground surface to about 30 ft ,  These sands were underlain by
low-es t imated per f reab i l i t y  s i l t y  sands  and c layey  s i l t s  f rom about  30  to  35  f t .
A sandy gravel ,  which ini luded brick fragments, was encountered in boring B-2
near  the lo rmer  waste  o i l  tank  f rom approx jmate ly  17  to  19  f t .  Th is  was the  on ly
horizon in any of the borings in which odors were encountered. Groundwater was
encountered a1 about 24 ft  below grade in borings B-1 and B-2' and at about 23
f t  be low grade in  bor ing  B-3 .

I.IOIIITORIT{G UELL I NSTATLATION AND DEVELOPI'IENT

The i, lGR standard operating procedure for monitoring well  inst_al ' lat- ion and
well  development is inciuded as Attachment C. Al l  three borings B-1' B-2 and
B-3  were  reamed w i th  12- inch  augers  and comple ted  as  4- inch  d iameter  mon i to r ing
wel ls  M| , l -1 ,  M l { -2  and l4 ! l -3 ,  respec t ive ly .  we l l  comple t ion  de ta i l s  a re  jnc luded

on the  bor ing  logs  inc luded . in  A t tachment  B .  A l l  th ree  we l ls  were  comple ted  in
the  f j rs t  water  b -ear ing  zone w i th  sc reened in te rva ls  ex tend ing  f rom approx imate ly
i9  to  32  f t  be low grade leve l  .

012R ldec8
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on 3 Novenber
Attachrnent D,
o f  Emeryv i l le
o z + .

WGR

Monitoring wells l4t ' ,-1, Mft-Z and MtJ-3 were developed on 27 -and 28 October
1988 by t l lGR geologic technjcians unti l  relatively clear, -sand-fr-ee water was
producid. D"ete1aruen!lYatlglfsrred-uginq a combinaU-o.l-of-gir-LJL- git'-srtrge
and surqeblock JeShn iqu$-,---lt l , t- I produced approximately 2.5 gallons pe-r minute
ispmt a;AT?-a-nd NTl3-Each produced apprbijmately t.2 Sp!-. A. total of 380
ditt i ,ns r,,as extracted and temporari ly stored onsite in 55-ga11on drums' pending
analy t ic  resu l  ts .

UATER SAI.IPLI}IG

llater samples from wells MlJ-I,  M}' l-2 and t i lU-3 were col lected
1988 according to t i iGR's standard operating procedure, included as
l ' later samoles were sent to Brown and Caldwell  Analyt ical Laboratory
under chain-of-custody for analysis by EPA Methods 8015' 602 and

ANALYTIC RESULTS

Analy t i c  resu l ts  a re  p resented  in  Tab le  I '  Cha in-o f -cus tody  fo rms are
included i-n Attachment E and analyt ic reports are presented in Attachment F,

Total fuel hydrocarbons (TFH) reported as oi l  at 12 part:-per qf l jg(Pltt)
were detectet i-Trrfhe l9 f t  sample from boringi l-2^) TFH were not detected in any
other sampies that were analyzed. No aromatic hydrocarbons were detected in any
so i l  samol  es  .

Neither TFH nor aromatic hydrocarbons were detected in any of the
groundwater sarnples. However the fol lowing halocarbons were detected: - Carbon
Tet rach lo r ide  a t  l8  oob,3  ppb and 8  ppb and Ch loro form a t  7  ppb,  2  ppb- -and-5
pp5--lnm6-nit-oi lngl/vei iTMt, l |--T, l4-i l+an@oroetlylene-
was detected al-14-+Sb and 84 ppb, TtichlS'lo-eJbJLenq a,t.a-op [q .ql'.q
Trq0s_-,L2-nic[1_oroethy1ene a! 10 psb an! 5 pq! in nonitoring ],el ls Mw-z and ] l l {  -

3 ,  iespec t  i  ve l  y .

GR(ruNDUATER FLOH

A1 I  mon i to r ing  we l ls  on  the  s j te  were  surveyed fo r  top-o f -cas ing  e leva t ions
by John Koch, land surveyor, CA Lic #4811, on 3 November 1988' Groundwater
e ]eva t ions  on  3  November  1988 were  9 .4?  f t ,9 .70  f t ,  and 9 .55  f t  fo r  we l ls  1 '1 l l -
1, M!i, t-  2 and M|j |-3, respectively. Groundwater f lolr beneath the site is to the east

012R 1dec8
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No aromatic hydrocarbons were detected in any soi l  samples. - TFH were only
found in  one bor ing ,  B-2 .  They  were  charac ter jzed  as  o i l  a t  12  ppm a t  19  f t
below grade. Anal-ysis of groundwater samples fai led to detect TFH, however,
varioui halocarbons were detected in al l  wel ls. No aromatic hydrocarbons were
detected in groundwater.

WGR
Gordor Davitt/24 Jan 1989

w j th  an  average grad ien t  o f  0 ,41%,  as  de termjned by  3  po in t  so lu t ion  (F igure  4) .

IJELL SURVEY

A well  canvass for a 1/4 mile radius around the site was performed for
reg is te red  we l ls  on  f i le  a t  the  A l  a rneda county  Pub l ic  works  Agency . . . .  Records
ind ica ted  tha t  there  are  no  we l ls  ins ide  the  l , /4  mi le  rad ius  around the  s i te '
The area  o f  the  we l l  survey  is  shown on F igure  1 .

012R1dec8
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FIGURES

1.  S i te  Locat ion  Map
2 . liel I Locat i on l'lap
3 .  Poten t iomet r ic  l4ap

Thomas M. Howard
Project Geol og i  st

Sen ior Eng i n eer

w i th  1 /4  mi le  rad ius  we l l  canvass
wi th  Chemica l  Data

TABLES

l .  Ana ly t i c  Resu l t s  fo r  So i l
2 .  Ana ly t i c  Resu l ts  fo r  l la te r

ATTACHMENTS

A:  SOP-2:  So i l  Sampl ing
B:  Bor ing  Logs
C:  SOP-3:  l r le l  I  Ins ta l  I  a t  ion
D: SOP-4: I ' later Sampl ing
E:  Cha in-o f -Custody  Forms
F:  Ana ly t i c  Repor ts

WGR

We apprec ia te  the  oppor tun i ty  to  p rov ide  geo log ic  and env i ronnenta l
consult ing 

'services 
to Chevron and trust this report meets your needs. I f  you

have any  ques t ions ,  p ' lease ca l l  us  a t  (415)457-7595 '

S i  ncerel y,
Western Geol og ic

Z%r** 'l*'

and Devel opment
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TABLE l .  Analyt ic Results for soi l -  Samples
Forrner chevron Service stat ion 9oo2Qt oakland, cA

Sampfe
ID

Date FC THF Benzene Toluene Xylenes E-Benzene

E i - r -  3 .  u

tt- _L - LU. \ . '

t s ' - I - I  f .  U

B - 1 - 2 9 . O
T ' - - L - J + .  U

B-2 -  5 .0
b - z - L U . v

B-2 -L5 .O
D - Z - L > . V

8-2 -20  .  O
E - Z - 2 2 . V

B-2 -30 .0

t t - J -  D .  \ . ,

B- 3- l -0 .  0
t t - J - _ 1 9 .  U

B-3 -20 .0
B-3 -2  5  .  0
B -3 -30 .0
E - J - J + . U

26 Oct 88
26  oc t  88
26 Oct 88
26  Oc t  88
26 Oct 88
26 Oct 88

26  Oc t  88
25  Oc t  88
26 Oct 88
26 oct 88
26 Oct 88
26 oct 88
26 oct 88

26  oc t  88
26  Oc t  88
26  oc t  88
26  Oc t  88
26  oe t  88
26 Oct 88
26  oc t  88

O I L

<10
<10
<10
<10
< lo

<10
<l-o
<10

I2
<10
<10

<10
<10
<10
<10
<10
<L0

<0 .3
<0 .3
<0 ,3
<0 .  3
<0 .3

<0 .3
<0 .3
<0 .3
<0 .3
<0 .3
<0 .3

<0 .3
<0 .  3
<0 .3
<0 .3
<0 ,3
<0 .3

<0 .3
<0 ,3
<0 .3
<0 .  3
<0 .3

NA

<0 .3
<0 .  3
<0 .3
<0 .  3
<0 .3
<0 .3

NA

<0 .3
<0 .3
<o .3
<0 .3
<o .3
<0 .3

NA

<0 .3
<0 .3
<0 .3
<0 - 3
< Q . 3

<0 .3
<0 .3
<0 .3
<0 .3
<0 .3
<0 .  3

<0 .3
<0 .3
<0 .  3
<0 .  3
<0 .3
<0 .3

<0 .3
<0 .3
<0 .3
<0 .3
<0 .3

<0 .3
<0 .3
<0 .3
<0 .3
<0 .3
<0 .  3

<0 ,3
<0 .3
<0 .3
<0 .3
<0 .  3
<0 .3

Notes :
Fc - Fuel characteri zation
THF - Tota] fuel hydrocarbons
E-Benzene -  Ethyl  benzene
NA - Not Analyzed
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TABLE 2.
Former Chevron

Analyt ic Resul- ts
Service Stat ion

for Groundwater
90020 ,  Oak land ,  CA

l.tonitor Date
Wel l

THF Benzene Toluene Xylenes E-Benzene

MW-1,
tIW- 2
MW-3

<1  . 0
<L .0
<1 .0

<o.  oot_
<0 .001
<0 .001

<o . ool-
<0 .001
<0 .001 -

3 Nov
3 Nov
3 Nov

88
88
6 0

<o.  oo l  <0 .  oo l -
<0 .001  <0 .001
<0.001-  <0 .001

Notes :
FC - FueI characteri z ati.on
THF - Total fuel hydrocarbons
E-Benzene -  Ethyl  benzene

Addit ional  624 compounds:

Monitor
WEI I

Date Carbon Tet Chlor PCE TCE 1 ,2DCE

MW- 1
t4w- 2
MW- 3

1 8
J

8J

Nov 88
Nov 88
Nov 88

<1  <L
3  10

" q

<1
34
84

Notes :
carbon
chLor
PCE -
TCE -
1 ,  2DCE

Tet -  Carbon Tetrachlor ide
- chloroform
Tetrachl  oroethyl  ene
Tr i ch I oroethy l ene

- t rans- l -  ,  2-Dichloroethylene
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WESTERN GEOLOGIC RESOURCES INC.
STANDARD OPERATING PROCEDURES
RE: SOTL SAMPLING
SOP 2

Soil samples for chemical analysis are collected in thitr walled brass tubes,4-in long by 2-in outside

diameter. Four of these tubes and a spacer tube are set in a 2-in inside diameter 18-in split barrel sampler.

Thesplitbarrel samplerisdriven it entire length hydraulically orusing a l40pounddrop harnmer.

The sampler is extracted from the borehole and the brass tubes, containing the soil samples, are removed.

Upon renoval from the sampler, the selected brass tubes are immediatcly trimmed, capped with

aluminum foil and plastic caps. They are then hermetically sealedwith duct tape, labeled and refrigerated
for delivery, under strict chain of custody, to the analytic laboratory. These procedures minimize the
potential for cross-contamination and volatilization of volatile organic compounds (VOCs) prior to
chemical ana.lysis.

One soil sample collected at each sampling interval is analyzed in the field using a photoionization
detcctor (PID), a flame ionizing detector (FID) or an explosimeter. Thc purpose of this field analysis is
to qualitatively determine the presence or absence of hydrocarbons and to establish which soil samples
will be analyzed at the laboratory. The soil sample is sealed in a zipJock plastic bag and placed in the sun

to enhance volatilization oIthe hydrocarbons from the soil sample. The data is recorded on the drill logs

at lhe depth corresponding to the sampling point.

Other soil samples are collected to document the stratigraphy and estimate relative permeability

of the subsurface materials. All drill ing and sampling equipment arc stcam-clcaned prior to use at each
site and between boreholes to minimize the potential for cross-contamination.

SOP-l; Oct/ 1988



MONITOR WELL MW.1
GRAPHIC
LOG

DESCRIPTION

_2

_4

o

_8

_  10

1 2

Silty SAN0 (SM) Iight brown; medium dons€
to loosei dampi 20% fine to medium sand;
moderatE €st K

F
tlj
t!
LL

UJ

U-
tf

(t

z

=
9
llJ

.L
F
0-
uJ

t0

12

continues
EXPLANATION

! Watei level du.ing driling (dat€)
SZ Water level (date )

Cdltact (doned *,here approx-)
-:?:?:? - Gradarional (hachured), udcertain (dashed) contact

[:l Location of recovercd ddve samplc

I 
t aation of drive samole .ealed foi
cnefifcal;rnalvsrs

E crab sample 
'

est K = Estimated perrneability (hydiaulic coddrctiril-v)

Logged by: Gai.l Jones
Supervisor: Tom Howard

Drilliag Company: All Terrain
Drilleri Wes

Drilling lv{ethod: Hollow stem auger
Dares Driled: 1026188

Well Head CornFletion: Christy bor & lockiog cap
T1'pe of Sampler: 2" split barrcl

TD: Drill depth

Itr tud(,! 0 2 a 6

Boring Log and Well Completion Details MW-1
WGR Project No.: 1 -012.01

Chevron Facility +f90020
Oakland, CA



MONITOR WELL MW-1 (cont.)

12 12

GRAPHIC
LOG

DESCRIPTION

- -  -  -  _ | ,
SAND (SP) orar€etnown; loos€; damp;
fin€ to m€dium 6ard; modorat€ lo high e€t K

c6'n .

sc+' 40 PVC
casing

14 1 4

r
UJ
ttJ
l!

uJ

LL

a

z

=
J
uJ

F

IJJ

1 6 1 6

18 18

216 Sard
SANO (SP) gray-brown; loosei damp; fine
to medium sandi high est K

20
11,6/8!t
1 1 3 0  I

216 Sard

Slotled
4' sch 40
PVC casing

24 24

1012d€3
1430 V

(Sampl€ tell oui of hokJe4

SAND (SP) gray-brown; medium dens6;
wet; lin€ lo medium sand; high est K

26 zo

Continues
28

Boring Log and Well Completion Details MW-1
WGR Project No.: 1-012.01

(cont.) Chevron Facility #90020
Oakland, CA



MONITOR WELL MW-1 (cont.)
GRAPHIC DESCFIIPTION
LOG

28 28_
216 Sand

.0? Slott€d
4" sch 40
PVC casirE

PVC Cap

30

t v u r r E L r . u , P : J ,

Silty SAND (SM) light brown; loos6; 30-40%
silt; v€ry fine sand; low est K: rootlds

30

Bentonits
p€ll€t soal

Silty SAND (SM) 'ighl gray-brown with black
mottling; loos€; 30-40% silt; very fing
sand; low €st K; roodets; FeO (?) siaining

ul
ul
TL
TU

u-
=

z
o
tf

=

tr
T
F

IIJ

Clayey SlLf (ML) lighl gray; medium stit1,
30-40% clay; 10o/" very line sand; low esl Ki
rootlets

Boring Log and Well Completion Details MW-'l (cont.)
WGR Prolect No.: 1-012.01

Chevron Facility #90020
Oakland, CA



MONITOR WELL MW.2
GRAPHIC
LOG

DESCRIPTION

F
UJ

u-
uJ

t!
tf

o
z

ff

=o
LU

i

F

ut

Silty SANO (SM) light kown; medium dens€
to loos€; damp; 207" very fin€ to medium
sand: low to moderate est K

Sihy SAND (SM) light brovrni loose to
medium dens€; damp; 207" silti very tine to
medium serd: tow to modsratg est K

10

12

, r l , r , r
l^ R.dB o 2 4 6

Conlinues
EXPLANATION

-
v

Wat€! level durirg drilling (date)
Water level (date)

Conta.t (doned whe.e approl)
Gradaional (hachured), unccrtailr (dash€d) contact
Location of rccovepd drive sample
L.aation of drive sample scaled for
chemical analysis

Logged by: cail Jones
Supervisor: Tom Howard

Dlilling Companyr All Terrain
Driller: Wes

Drilling ]t{ethod: Houow stem auger
Dat€s Drilled: l027l88

Well Head Completion: Christy box & locking cap
Tlpe of Sampler: 2" split baftel

TD: Drill depth = 33.0 ft

T
I crab sample 

-

est K = Estimated pedneability (hydraulic conductivity)

Boring Log and Well Completion D€tails MW-2
WGR Project No.: 1 -012.01

Chevron Facility tf90020
Oakland, CA



MONITOR WELL MW-z (cont.)
GRAPHIC
LOG

DESCRIPTION

12 12

""UO 
fttf ,n* Or'rnn, -*,ur O"nl, 

-'

damp; fine saod: mode.ats to high est K

'14 1 4

ul
uJu-
UJ

u,
z

3

tr(It
T
F

uJ

16 t o

l 8 '18

*r*O* fG*f O.*" "*,*I 

-'

m€dium dsnse: dampt medium to coarso
sard; fine gravel to .5'; moderato est K;
strong organic odori (red brict, till?)

SAND (SP) light brown; medium dense: very
fin€ to fine sand: mode.ate 6st K

zu
216  Sad

I l/3/88
13:(rO v

22

Slott€d
4' sch 40
PVC casing

. / / - / - . / / - - / - ? .

10/27166
o3o t SAND (SP) light brorr,/n medium dens€;

darnp to wet; tin€ to m€dium sand; moderate
to high est K24 24

26 zo

Conlinues

Boring Log and Well Completion Details MW-2 (coni.)
WGR Project No.: 1-012.01

Chevron Facility 1f90020
Oakland, CA



MONITOR WELL MW-2 (cont.)
GRAPHIC
LOG

DESCRIPTION

_28

_30

_ ,71

- 34

6 Sand
28_

30_

34_

PVC Cap

Ber oflii€
pollet seal

Silty SAND (SM) light gray'brown; medium
d€nse: 5% day; 20-307o silt; very tine to
very coaBe sard;lin€ gravelto .S'; low to
moderatg est K

u.i
tu
LL

uJ

II

U)

=
:
uJ

I
F

uJ

clayey slLT (ML) lig gray;m€dium stitt to
soft: lor./ est K

lr! Fled|ls 0 2 rt 6

Boring Log and Well Completion Details MW-2 (cont.)
WGR Proiect No.: 1-012.01

Chevron Facility #90020
Oakland, CA



MONITOR WELL MW.3
GRAPHIC
LOG

FuJ
uJ
5
(.)
ll.

q)

oz

=
9
uJ

,-
b_
uJ

silty sANO (SM) brown: medium dense:
darnp; 5% chy: 30% sih; very lins to tin€
sandl low to modsrat€ gst K

,il rfro s-ul o-,*^ iln "I'"*lorl 
?

m€dium denset damp: 10-209. silt; vsry
fing to €dium s6rd; rnod€.a16 6t K; no
ador

,,,,, ,OrO t*f *","* **g"-*rl 
?

m€dium denss; damp; 59/o clayi vgry line to
m€dium sard; lotv lo mod€rato €st K

DESCRIPTION

Conlinues

10

12

EXPLANATION

l^ R.dL! A 2 4 6

t Water levcl during drilliog (dalc)
SZ Watcr lcvcl (datc )

Contact (dotted *tcE approL)
---:-)-- - - Gradarionsl (hachued), u[certain (dashed) contact

El Location of recovercd drivc aarnplc

I !*"li d 9": sample sealcd for
charucal analvns

! Crab samolc 
'

cst K = Estimarcd'Frmeabiliry (hydraulic conductivity)

lnggcd byr Gai.l Jones
Supcrvisor: Tom Howard

Dli]ling Co$pany: Alt Tqrai$
Ddllcr: Wes

Ddling Methodr Hollow stcm augcr
Darcs Dril.lcd: 102788

Wcll Head Cornpletionr Cfuisfy bor & locking cap
TyF of Satrlplcr: 2" split barrel

TD: Drill deeth = 35.5 ft

Boring Log and Well Completion Details MW-3
WGR Projecl No.: 1-012.01

Chevron Facility #90020
Oakland, CA



MONITOR WELL MW-3 (cont.)
GRAPHIC
LOG

DESCRIPTION

a*o ta-a ol""-*r. o"*"'Ln 
?

fin€ sandi moderate to high sst K

t!
uJ
LL

uJ

t!
er

o

z
(f

3
J
TU
c]

F

uJ

Sl,lf O ppf fOfn gray, ,*ai"r O"n* t,n" ,o
medium sa.d: high e€t K

l ta/48
rt .41 g 212 Satrd

.0? Slott€d
4' sch 40
PVC ca6ir€

SAND (SP) lirht brown m€dium dens6; wet;
fin€ to medium 6erd; hi:h 6st K

10t27tsB
14n0 -

l^ Fhdll3 o 2 4 6

J l - 2 / z / - / ' 2 . / . - -

Conllnues

Boring Log and Well Completion Details MW-3 (cont.)
WGR Proiect No.: 1-012.01

Chevron Facility #90020
Oakland, CA



MONITOR WELL MW'3 (cont.)

28

GRAPHIC
LOG

DESCRIPTION

Gravslty SAND (SP) light brown; m€drum
dens€; m€dium to very coarte sard: 307o
fing gravolto .25'; high e€lK

F
uJ
[J
IL

ul

tr
rr

z

3
=
IJJ

?

Fo-
uJ

ger onil€
p€llet seal

(Conaact, Drillet)

Cleyey SILT (ML) lilht brown mofil€d black:
medium stiff to soft; low est K

TO €r3s.5

Boring Log and Well Completion Details MW-3 (conl.)
WGR Project No.: 1-012.01

Chevron FaciliiY *f90020
Oakland. CA
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WGR
WESTERN GEOLOGIC RESOURCES INC.
STANDARD OPERATING PROCEDURES
RE: HOLLOW STEM AUGER MONITORING WELL INSTALLATION AND DEVELOPMENT
SOP 3

The boreholes for monitoring wells are drilled using a truck mounted hollow-stem-auger drill rig.
The outside diameter (O.D.) of the borehole will be a minimum of two inches larger than the outside
diameterwhen installing4-in well screen. The hollow stern auger provides minimal interruption ofdrill ing
while permitting soil sampling at desired intervals. Soil samples are collected by hammering a

conventional split barrel sampler containing pre-clcaned 2-in brass sample tubes. A geologist from

Western Geologic Resources (WGR) continuously logs each borehole during drill ing and constantly
checks drill cuttings for odors. The sampler is rinsed between samples and steam-cleaned with all other

dr i l l iog cquipment  between bor ings to prevcnt  cross contaminat ion.

Monitoring wells are cased with threaded, factory perforated and blank scheduled 40 PVC. The
perforated intewal consists of slotted casing generally 0.020-in slot size by 1.5-in long with 42 slots per

foot. A PVC cap is fastened to the bottom of the casing with stainless steel screws; no solvents or cements
are used. Centering devices may be affixed to the casing to assurc even distribution of frlter material and
grout. The well casing is thoroughly washed and steam-cleaned prior to installation.

After setting the casing inside the hotlow stem, sand or gravel filter matsrial is poured into the
annular space to fil l from the bottom of the boring to 1 ft. above the petforated interval. A 1 to 2 foot
thick bentonite plug is placed above this filter material to prevent grout from infiltrating down into the
filter material. Neat cement containing about 57o bentonite is then tremied into the annular space above
the bentonite plug to thc surface. A lockable PVC cap is placed on each well head. Trafl' ic rated Christy
boxes are installed around the well for wells in parking lots and driveways while steel stove pipes are set
over wells in landscaped areas.

After installation, the wells arc thoroughly developed to removc residual drill ing materials from

the wellbore and to improve well performance by removing any fine material in the filtcr pack that can
pass from the formation into the well. Well development techniques used include pumping, bailing,
surging, swabbing, jetting, Ilushing and airlifting. All development water is collected in 55 gallon drums
foriemporary storage and analytic results. The developed water is then disposed of propedy according
to analytic results. To assure that cross contamination does uot occur between wells during drill ing and

devclopment, all development is steam-cleaned.

S0P-3iOct/88



WGR

ATTACHITHIT D

SOP-4: WATER SAMPLING



WGR
WESTERN GEOLOGIC RESOURCES INC.
STANDARD OPERATING PROCEDURES
RE: GROUND WATER SAMPLING
soP 4

Prior towater sampling, each well is purged by evacuating a minimum of three well bore volumes
of ground water or until the discharge water temperature, conductivity, and pH stabilize. The ground
water sample should be taken when the water level in the well rscovercto 80Va of its static Ievel.

The sanpling equipment used consists of a teflon bailer or a stainless steel bladder pump with a
teflon bladder- If the sampling systcm is dedicated to the well, then the bailer is made of teflon but the
bladder pump is PVC with a polypropylene bladder. 40 ml glassvolatile organic analysis (VOA) vials with
tef lon septa are used for  sample conta iners.

The ground water sample is decanted into each VOA vial in such a manner that there is a minicus
at the top of the vial. The cap is quickly placed over the top of the vial and tightened securely. The VOA
vial is then inverted and tapped to see if air bubble s are present. Ifnone are present the sample is labeled
and refrigerated for delivery under chain ofcustody to the laboratory. Labcl infornation should include
a sample identification number, job identihcation number, date, time, type ofanalysis requested and the
sampler 's  name.

For quality control purposcs a duplicate water sample is collected for each well. This sample is
held at the laboratory unless needed. A trip blank is prepared at the laboratory and placed in the transport
coolcr. It remains with the cooler and is analyzed by the laboratory along with the ground water samples.
A field blank is prepared in the field when sampling equipment is not dcdicated. It is prepared after a
pump or bailer has been steam-cleaned, prior to use in a second well and is analyzed along with the other
samplcs. The field blank demonstrates the quality of held clcaning procedures to prevent
cross-contamination.

To minimize the potential for cross-contamination between wells, all the well development and
water sampling equipment that is not dedicated to the well is steam-cleaned betwcen each well. As a
second precautionary measure, wells will be sampled in order of least to highest concentrations as
establ ished by prev ious analys is .

SOP-4;Oct/88
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BROWN AND CALDWELL LABORATORIES

1255 POW€LL SIFEET EMERYVTLIE. CA 94608 . (415) 42E.2300

Mr. Torn Bovard
IJes tern Geologle Resources r Inc'
2169 East Franeisco, Sui te B
San Rafael ,  Cal l fornla 94901

REPOBT OF ANALYTICAL RESULTS

SA}TPLE DESCRIPTION' SOIL SAUPLES

ANALYTICAL REPORT

LoG N0: E88-10-500

Recelved:
Repor ted :

ProJ  ec t :  _  I  
-012.0 I

Page I

DATE SAilPLED

26 oCT 88
07 Nov 88

LOG NO

i0- 600- r
10-600-2
i0-600-3
i0-600-4
10-500-5

B- l -5 .0
B-  1 -  10 .  0
B-1 -15 .0
B-  1 -  20 .0
B-  1 -  29 .0

?5 ocl
26 oCT
26 oCT
26 oCT

88
88
88
g8
88

PARAfiETER 1o-5oo- l  lo -600-2  l0 -600-3 10-600-4 t0-600-5

BTX by PID (EPA-8020)
Benzene, nglkg
Ethylbenzener Bglkg
Toluener nglkg
Total Xylene Isoners, ng/kg

Total Fuel Eydroearbons
Date Analyzed
Total Fuel Eydrocarbons, Eglkg

other !ota1 FueI EYdrocarbons

<0.  3
<0.  3
<0.3
<0.3

r l ,  u r .  d o
<I0

<0.  3
<0.  3
<0.  3
<0 .3

1 l  .0 r  .88
<10

<0.3
<0.3
<0.3
<0.  3

11.01.88
<10

<0,  3
<0.  3
<0.  3
<0.3

11 .01 .88
<10

<0.  3
<0.  3
<0.  3
<0.  3

l1  .01 .88
<10

CIEIlfE
nY 09 i-,o88

-(, u

E
t5

l l

lD)
tjrl

t t
l l
l i

Job t -  l

cc.,:tc - | QfT)



SROWN ANO CALDWELL LABORATORIES

r255 POWELL STFEET EMERYVILLE. CA 94608 . (415) {28-2300

Mr.  Ton Eovard
vestern Geologic  Resources,  Inc '

2169 East  Francisco,  Sui te  B

San Rafael, California 94901

REPORT OF ANATTTICAL RESULTS

SAfiPLE DESCRIPTION' SOIL SA}'IPLIS

ANALYTICAL REPORT

LOG N0r E88-10-600

Received: 26 OCT 88
Reported: 07 NOV 88

ProJec t :  I  - 012 .0 I

Page 2

DATE SAI'IPLED
LOG NO

26 ocr 88
10-600-6 B-1-34 .0

10-600-6PARA.I,IETER

Sanple Eeld, Not AnalYzed
gELD



BROWN AND CALOII'ELL LABOFATORIES

I255POWELLSTF€rr  €M€FYVTLLE,CA 9.608.  l4r5)  428.2300

ANALYTICAL REPORT

LOG N0 :  E88-  l 0 -532

Received: 27 OCT
Reported: 10 NOV

DATE SAHPLED

88
6Ct

fir. Ton tsovard
i ies t  ern Geologic Resources'  Inc '
2 I59  Eas t  F ranc i sco ,  Su i te  B
San Rafael ,  Cal- i fornia 94901

REPORT OF ANAIYTICAL RESTJLTS

SAMPLE DESCRIPTION' SOIL SMPI.ES

Page I

LOG NO

e c t : I  - 012  .  01

1 U - O J Z -  r

1 U - O J Z - J

L0 -632 -4
l0 -632 -5

B-2 -5 .0
B -  2  -  10 .0
B -2  -  15  . 0
B -  2  -  19 .0
B -2 -20 .0

27

27

ocr 88
oca 88
ocr 88
ocT 88
ocT 88

P.qRA}'!ETER l u - o J z -  ! r0-632-Z LQ-632-3 10-632-4  i0 -632-5

t s I r \  0Y  r J -U  ( l rA -ouzu , ,

Benzene, ng/kg
Ethylbenzene, nglkg
Toluene, ng/kg
Total  Xyiene Isoners,  nglkg

Total Fuel Eydrocarbons
Date Anai-yzed
Fuel Characier izat j .on'  .
Total  Fuel HYd:ocarbons, nglkg

/a '1

<0.  3
<0.  3
<0.  3

11 .01  . 98

<10

<0.  3
<0,  3
<0.  3
<0.  3

11  , 01  . 88

<10

<0.  3
<0.  3
<0.  3
<0.  3

11.0r .88

<10

<0.  3
<0.  3
<0.  3
/ d  1

11 .01 .88
01L

12

<0.3

<0.3

I  l  . 01  . 88

<10

I i'-r \
ilil
t .u  l
L-J



BROWN AND CALDWELL LABOFATOFIES

r 2 55 POWELI ST F€Er EMEAYVTLL€, CA 9460a . (11 5l 428-2 300

l,{r . Ton Eorard
lJes tern Geologic  Resources,  Inc '

2 i 6 9  E a s t  F r a n c i s c o ,  S u i t e  B
San Rafael ,  Cal i forn ia 94901

REPORT OF ANALYTICAL RESULTS

SAMPLT DESCRIPTION, SOIL SA}'IPLXS

ANALYTICAL REPORT

Loc N0: E88-10-632

Received: 27 OCT
Reportedr  10 Nov

Pro jec t : 1 -012 .01

Page 2

DATE SAT''PLED

oo

88

LOG NO

1 U - O J 4 - O

r0 -612-8
L U - A 5 Z - >

t0 -632-10

B-2-25 .0
D - - ) - J . U

B -3  -  i 0 . 0
B -3 -  15 .0
B-3 -  20 .  0

27 ocT
27 oCT
27 oCT
z7 ocT
27 oCT

ato

o o

6 6

6 6

atcl

PARA},IETER LO-632-5  10 -632 -8 10-632-9 l0 -632 - i 0  10 -632 -11

BTX by PID (EPA-8020)
Benzene, ng/kg
Ethylbenzene, mglkg
Toluene, ng,/kg
Total  Xylene Isoners,  mg/kg

Total  Fuel Hydroearbons
Daie Analyzed
Total  FueI HYdrocarbons, ng/kg

0iher Total  Fuel HYdrocarbons

<0.  3
<0.  3

<0.  3

11.01.88
<10

<0.3
<0.3
<0.  3

11 .02 .88
<10

<0.3
<0.  3
<0.3
<0.  3

11 .02.88
<10

<0.3
<0.3
<0.  3
<0.  3

r1 .02.88
<10

<0.  3
<0,  3
<0.  3
<0.  3

l 1  . 02 .88
<10



BROIVN ANO CALDWELL LABOFATORIES

1255 POW€LL SIR€E €M€FYV(-!E, CA 91608 .l4r5t 42E-?:,00

ANALfiICAL REPORT

LoG NO: 888-10-632

Recelved: 27 OCT
Reported: I0 NOV

ProJec t : 1 -012 .0 f

Page 3

DATE SAI{PLED

6 6

ato

Mr. Too Eovard
IJes tern Geologlc Resources, Inc'
2169 East Francisco, Sul te B
San Rafael, CaLifornla 94901

LOG NO

RXPORT OF

SAH?LT DESCRIFTION ' SOIL

ANALTTICAT RESI'LTS

SA},IPLES

to -632-12
10-632-  13

B-3  -  25  .0
B-3 -30 .0

10-632-  12

27 ocT 88
27 oCT 88 ' .

10-632-  13
PA3.A',YErER

BTx by PID (EPA-8020)
Benzene, mglkg
Ethylbenzene' nglkg
Toluene, nglkg
Total Xylene Isouers, nglkg

Total Fuel EYdrocarbons
Date Analyzed
Total Fuel HYrirocarbons r og/kg

other Total Fuel EYdrocarbons

<0.3
<0.  3
<0.3
<0.  3

11.01.88
<10

<0.  3
<0.  3
<0.  3
<0.  3

11.01.88
<10



BROWN ANO CALOWELL LABORATORIES
ANALYTICAL BEPORT

LOG NO:

Received:
Reported:

E88 - 10-632

27 oCT 88
i0 Nov 88

l1r. Ton Eovard
ltestern Geologic Resources ' Iltc'
2169 East Francisco, Sui te B
San Rafael ,  Cal i fornia 94901

REPORT OF ANATTTICAI RESI'LTS

SAXPLE DBSCRIPTION ' SOIL SAI'IPLES

P r o J e c t :  I  - 0 1 2  '  0 I

Page 4

DATE SA},IPLED
LOG NO

10-632-7  B-2-30 .0
10-632-14  B-3 -34 .0

ocT 88
ocT 89

l u - o 5 l ' I 10-532-  14
PASAI'IETER

EELD ItElJlJ
Sanp1e Held, Not Aralyzed

Fh/D. , t abo.ratory



ANALYTICAL REPORT
EROWN AND CALDWELL LABORATOBIES

1 2 55 POWELL SiFE€T EMEFYV|LLE. CA 9.4.608 . 141 5) .128.2300

Mr. Tom Eovard
i lestern Geologic  Resources,  Inc.

2 1 6 9  E a s t  F r a n c i s c o ,  S u i t e  B

San Rafael ,  Cal l forn ia 94901

REPORT OF ANALrIICAL RESULTS

SAMPLE DESCRIPTION ' GROIJND VATSR SA}IPLES

L O G  N 0 r  E 8 8  -  1 1 - 0 8 6

Recelved:  03 NOV 88
Reported:  17 NoV 88

Pro jec t : 1 -012 .01

Page I

DATE SAMPLED
LOG NO

t 1 - u o o - r
11-086-2
- t _ L - u b 0 - J

l 20  r
L20Z
1203

03 Nov 88
03 Nov 88
03 Nov 88

1  I  -086 -  i r1 -086-2  11-086-3
P AP i  MFTTR

Total  Fuel Eydrocarbons
Date Analyzed
To tat  SueI HYdrocarbons, mg/L

0ther Total  Fuel EYdrocarbons

r  1  .  14 .88
<1  .0

11 .14 .88  11 .14 .88
<1 .0  <1  .0

i l i t iF
r . jb

19 93 it)
Jcb *
rjopy Tc



ANALYTICAL REPORT

Vr.  Tom Eoqard
l./'es t ern Geologic Resourcesr Inc.
2 1 6 9  E a s t  F r a n c i s c o r  S u i t e  B
San Rafael ,  Cal i forn ia 94901

BROWN AND CALDWELL LABORATORIES

1 2 55 FOW€LL STnEE-i EM€FYVILLE, CA 94608 . I 4 | 5) 428-2300 LOG N0: 888 -  1 1-086

Received: 03 NOV 88
Reported: 17 Nov 88

ProJ  ec t :  I  - 0 I2 .01

Pege 2

DATE SA}IPLED

REPORT OF ANATYTICAL RESULTS

SA].IPLE DESCRIPTION' GROIJND I{ATER SA.IIPLESLoG iio

1 ! -086 -1
1 I -086 -2
11 -086 -3

03 Nov 88
1'. t  03 Nov 88

;;ol 03 Nov 88

1 l  -085 -  I i r -086 -2  11 . -086 -3
9 A P 4 M F T F R

Prlrgeable Pr ior i tY Pol lutants
Daie Ez i  rac ted
1, 1,  1-Tr ichloroethane'  ug/L
1, 1,  2rZ-Tetrachloroethane, ugl l
1 , I , 2 -Tri.chloroe thane r ug/L
1 ,  1 -D ich lo roe ihane ,  ug /L
1..  i  -Di  chloroe thYlene '  ug/L
1 ,  2 -Di cr loroe thane '  uglL
1 ,  2 -Di chforoProPane, ug/L
I  ,  3 -Di chloroProPene, ug/L
2 -ChloroethylvinYle ther ' uglL
Acrolein,  ug/L
Acryloni t r i le,  uglL
Bromod, ichlorone thane, uglL
Brooooethaner ugll
Benzene, ug/L
Chlorobenzene'  ug/L
Carbon Tetrachlor ide'  ug/L
^ L 1 ^ - ^ ^ + L ^ - ^  , , -  l l
u r rJ - (J  !  uc  L r rd r r< t  u5 ,  !

Bronoforn, ug/L
Chloroforn, ugll-
Chloromethane, ugl l
Dib ronochlorone thane ' ug/L

11.11.88
<I
<1
<1
<i
< I
<1
<I
<1
<I

<10
<10
<1
<1
<1
<l

< l
< l

<1
<l

11.11.88
<1
<1
<1
<1
<1
<1
<I
<I
<1

<10
<10
<1
<i
<1
<I

< i
< t

< l
<1

1 1 . 1 1 . 6 0
<1
<1
<1
<I
<1
<1
<1
<1

<10
<10
<1
<t
<1

.  <1

<1
<I

<t
<1



BROWN ANO CALDWELL LABORATORIES

1255 POWELL SIFEEI EMEFYV|LLE. CA 94606 . l4t5) 428.2300

ANALYTICAL REPORT

LoG NO:  E88-  11 -086

Received: 03 NOV
Reported:  17 NOV

Pro jee t :  i  - 012 .0  t

Page 3

DATE SAMPLED

o o

Mr. Ton Eovard
;estern Geologic  Resources r  Inc '

2 i 6 9  E a s t  F r a n c i s c o ,  S u i t e  B

San Rafael ,  Cal i forn ia 94901

LOG NO

REPORT OF ANALYTICAL RESULTS

SAMPLE DESCRIPTION, GROIJND UATSR SAUPLES

11-086-2
I r -086-3

1201
t202
r203

03 NOv 88
03 Nov 88
03 Nov 88

i l - 086 - l 1 l - 086 -2  1 i - 086 -3
P.CA.A.YETER

Ethyibenzene'  ug/L
Maihylene ch1-or ide'  uglL
Te t rachloroe thylene ' ug/L
Trichloroethylene, ugll.
Tri ehloroffuorone ihane t uglL
Toluene, uglL
Vinyl  chlor ide, ug/L
t rans - 1 , 2 -Dichloroethylene ' ug/L
i :ans -  1 '  3 -Di chloroProPene r .  ug/L
2-Eexanone, ug/L
Acetone, ug/L
Car 'oon Disul- f ide'  uglL
F reon  113  ,  ug /L
l"ie ihyl e thyl ketone , ug/L
Methyl  isobutyl  ketone, ugl l "
S iyrene, ug/L
Vinyl  acetate'  ug/L
Total  Xylene fsoners,  ug/L

<I
<1
<I
< l
< I
< I
< I
<1
<1
<1

<10
<1
<1

<20
<1
<1
<1
<1

<1
<1
o 4

J

<t
< l
<1
5

<I
<I

<10
<t
<I

<20
<1
<1
<1
<1

<1
<i

< l
<1
( l

10
<1
<1

<10
<1
<1

<20
<1
<1
<1
<1



BROWN ANO CALDWELL LABORATORIES

1255 POWELL SiFEE EMERYVILLE. CA 9460a ' (.r15) 428-2300

ANALYTICAL REPORT

LOG N0 :  888 -11 -086

Received: 03
Repo r ted :17

ProJec t :1 -012 .01

Page 4

DATE SAHPIJD

NoV 88
Nov 88

l,!r, Ton Eovard
Iies tern GeoJ'ogic Resources, Inc'
2i69 East Francisco, Sui te B
San Rafael, California 94901

LOG NO

REPORT OF ANiLYTICAL RESI'LTS

SA},IPLE DESCRIPTION' BLANK I{ATER SA}TPLES

03 Nov 88
I  l  -u6 t ) -+ Travel Blank

l1 -085 -4
PAM},!ETER

Purgeable Pr ior l  tY Pol lutants
Date Extracted
l. i . I -Tri ehloroethane ' ugll
1,  t ,  2,  2-tetrachloroethane, ug/L
t ,  t  ,  2 - t r ichtoroe thane '  uglL
l ,  1-Dichloroethane, ug/L
I , 1-Di chloroethYlene ' ug/L
1, 2-Dichloroethane'  ug/L
I  ,2 -DichtoroProPane, ugl l
1,  3-DichloroProPene, uglL
2 -  Chlo roethylv inYtether '  ug/L
-{croIein,  ug/L
Acryloni t r i le,  ug/L
Brooodi chlorone thane, ugll
Bronooethane, ug/L
Benzene, ug/L
Chlorobenzener ug/L
Carbon Tetrachloride' ug/L
Chloroethane'  ug/L
Bronoforn, ug/L
Chloroforn, ug/L
Chloronethane' ugll
Dibronochloromethane' uglL
Ethylbenzene'  ug/L
Hethyl .ene chlor ide, ug/L

11.  i4 .88
<1
<1
<1
<t
< l
<1
<1
<l
< t

<10
<10
<1
<l
<1
<1
<1
<1
<t
<t
< I
<1
<1
<1



EROWN AI{O CALDWELL LABORATORIES

r235 POWELL STF€EI EMEnYVtL€. c  9460E ' rllS) '28'?300

ANALYTICAL REPORT

LOG N0r  888 -11 -066

Recelved:
Repo!ted:

P roJec t : 1 -012 '01

Page 5

DATE SNIPLED

03 Nov 88
17 NoV 88

LOG NO

ltr, Ton Eol'ard
IJestern Geologic Resources ' Inc'
2159 East Francisco, Sui te B
San' Bafael ,  Cal i fornia 94901

RIPORT OF $ifl.YTICAI RESI'LTS

SAilPT.E DBSCIRIYTI ON, BLA}IR IIATSR SAilPES

03 Nov 88
l1 -086-4 Travel Bfank

11-086-4
PARAilSTER

TetrachloroethYlene, ug/L
Trichloroethylene, ug/L
Trl chlorofluoroDethane r ug/L
Toluene, ug/L
Vinvl  chlor lde'  ug/L
trans-1, 2-Dichloroethylene'  ug/L
trans - I ,3 -DlchloroProPene ' ug/L
2-Eexanone ' ug/L
Acetone'  ug/L
Carbon Dlsulfide' ug/L
Freon 113 '  ugl l
uetttyl ethy1 ketone' ug/L
Hethyl isobutYl ketoue' ug/L
Styrene, ug/L
vlnyl  acetate'  ug/L
Total XYIene Isoners' ug/L

<1
<1
<l
<1
<t
<t
<1
<l

<10
<1
<1

<20
<1
<l
<l
<1


