
fheuronv Chevron U.S.A. Inc.
2410 Camino Ramon, San Ramon, California. Phone {4151 842-9500
l !4ai lAddress: P0. 80x 5004, San Bam0n, CA 94583 0804

Marketing 0peraions

D. Moller
Manag€r,0perations
S. L. futerson
Area l/anager, 0peraiDns
C. G. Trimbach
i,,lanageL Engin€ering

Decenber  30 ,  1990

Mr .  Rafa t  Shah id
Alameda Counly
Environmental HeaIth
80 Swan Way, Roam 200
oak land,  Ca l i fo rn ia  9  462I

Re:  Former  Chevron serv ice  s ta t ion  #9-0020
17th  ana l  Har r ison
oakLand, CA

Dear }{r .  Shahid :

9l Jiill-5 F,i r;r lti

Quar te r ly G roundlrat e r Sanpl i ngEnclosed vre are forwarding the Quarterly Groundlrater samPrr.ng
Repor t  da ted  December  14 ,  1990,  conducted  by  our  consu l tan t '
we i te rn  Geo log ic  Resources .  Inc . ,  fo r  the  above re fe renced s i te '
As  ind ica ted  in  the  repor t ,  leve ls  o f  hydrocarbon concent ra t iona
remain  cons is ten t  w i th  p rev ious  sanp l ings .

Chevron is  in  the  process  o f  permi t t ing  and ins ta l l ing  an .  add i -
t ional off-si te gr6undr,rater monitoring eel l  to defineate the ex-
tent of the hydr5carbon contamination. A fortnal report document-
ing  th is  work*w i l I  be  fo rnarded to  your  o f f i ce .

If  you have any questions or conunenta ptease do not hesitate to
ca l l  Nancy  Vuke l ich  a t  (415)  842-9581.

Very  t ru ly  yours ,
C. G. Trinbach

"rI
NLV/ jtnr
Enclosu r e

cc: !"1! .  Lester Feldman
RwQCB-Bay Area
1800 Har r ison  St ree t
Su i te  #  700
Oakland, cA 94612

Mr .  W.T .  Scudder
Chevron Property l ' lanagenent specia l is t
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wEsrEn GEoroGrc REsouncEs tl{c.
2]63 E FiANCISCO BLVD,, SUITE 8 /SAN RAFATL
cAUF0RN|A 94301 / FAX 415.45?.8521
TELI fi5.45r.?595

Ms. Nanq' Vukelich
Chewoa USA
210 Camino Ramon
Sar Ranon, Califonia %583{804

Re: Quartcrly Groutrdwater Modtoritrg
Sampled 13 November 1990
Former Chevron Service Station #9fin0
17th and Harrison Streeh
Oafhnq Calitornia
WGR Project #L4t2.Os

Dear Ms Vukelicb:

14 December 1990

This letter report presetts the results of the quartedy grouqdwater monitoring perforned on
13 November 1990 by Westem Geologic Resources, Inc (WGR) at the subject site (Figures 1
and 2).

GROT'NDS'ATM, SAIT{PLING

On 13 Noramber 1990, WGR staff measured depti to water and purged monitor wells MW-1
thro.rgh MW-8 with dedicated rystemg and rvells MW-9 through MW-12 with pVC bailers. Ttree
well-casing volumes of groundwater were evacuated from nonitor wells MW-l through MW-4,
MW-6, and MW-8 thro"gh MW-12 and tie wells were sampled. Monitor wells MW-5 and MW-7
were purged dry before tlree well-crsing volumes could be evacuated. These wells were sampled
after recoverirg to 9L% ard 53vo of theL original static water levels, rcspectively. All groundwater
samples were collected according to the wGR standard operating procedure for groundwater
sampling included as Attachment A; field sampling and monitoring forms are includecl as
Attachment B.

All purged groundwater was temporarily stored on-site in 55aallon drums pen.ring analytic results.
The groundwater sanples and a laboratory-supplied travel blan\ consisting of deionized water, were
shipped uader "h'in-of-custody to Superior Amlytical l,aboratory Inc of San Fraracisco, california.

GROITIiIDWATER FLOW

Figure 3 shovn the potentiometric surface of shallow groundwater, based on depth-to-water
measurements talen on ti November 1990. Grcundwater-eler,atioa data arc presented in Table 1.
Tte qstimated dngtigl o{ u_gundn"ater flow on 13 November 1990 was to t}e northeast at an

c0t0BA00 sPff tNGs
SALT LAIG CITY
SAN OIEGO
VENTUBA
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N. Vskclich/l3 Dccrrtbc. 1990

average gradient of about 0.7% with the gradient being steeper on the northeast end of the site at
abotl l3Vo and less steep on the southwest end of the site at abolt O.42Vo.

AIiI,ALYIIC RESI'LTS

Groundwater samples ftom monitor wells M\tr-l through MW-12 were anallzed for total purgeable
petroleu.na hydrocarbotrs ([PPH), for benzene, toluene, e.tlylbenzene ond total xylEnes (BTED, and
for selected halocarbons by EPA Methods 8015, 8{I4 and &10, respectively,

Analytie results lor past sampling events and this routrd of sampling are presented in Table 2. The
chain-of-custody form and laboratory rcports with quality assurance/quality control documents are
included as Attachments C and D, respectively. Distribution maps showing concentrations of
TPPH, benzene, and tetrachloroethene (PCE) for the 13 November 1990 sampling of shallow
groundwater are included as Figures 4, 5 and 6, respectively.

SMMENIS

Groundwater flow direction and gradient are similar to those reported for previous sampling events.
Analytic results were generally similar to tho6e reported in the last sampling round. However,

TlPq,anj BTEX rvere detected for the first time in the groundwater sample from well MW-11.
An unidentified compound at a couce ration of 51 prf-pe1-billion (ppb) *l 6"1ssted it the

. gasoliae range, but rot identified as gasoline, for the sample for MW-3. B.EI was detected for
th€ ftst time in th€ sample from well MW6. Tolgene and total rylenes were detected for the frst
tiqe in_ samples fron wclls MW-t MW-4, MW-S, MW€ and MW-10. Eth,ylbenzene was detected

fol ,tfe qts! liggin th9- gnplg !p,4 wen MW-10. Carbon tetrachloride and chloroform were not
detected in samples fron wells MW-ll and MW-12; these halocarbons were detected in the
previous sampling event. The__habcarbon 1,1,,1-trichloroethaae C[CA) wes detected for the ftst
time.in a sample from well MW-11.

According to Rose Condit of GTEL Enviromentat Laboratories, Inc. (GTEL), QTEL rtid noi :

spgciate between trans-l,2dichloroethene (I-1,2-DCE) and cis-1,2-dichloroethene (c-!2-DCE)j_n ' f:
p&giou6 analyses of quarterly grouadwater samples collected from October 1989 to Aqust 1990. i

These GTEL analytical reports incorrecdy stated concenbations of t-l,Z-f,)CE when in reality they
were a conbination of I-1.2-DCE and c-1.2-DCE,

012Q1DE0.VUI
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N. Vukclich/13 Dcccmber 1990

Western Geologic Resourceg Inc. is pleased to provide geologic and eaviromental consulting
s€rvices and trusts that rhi( report meets your needs. Please caI us at (41t 457-7595 if pu have
any questions.

Sincerely,
Westem Geologic Resources, Inc.

e**,{ P w[a,
Ironard P. Niles
Senior Staff Geologist

LPN:wv

012QlDBo.VW
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N. Vulclich/l3 Dccembcr 1990

FIGIjRES

1. Site l-ocation Map
2. Vicinity Map
3. Potentiometric Surface of Shallow Groundwater, 13 November 1990
4. Distribution of Total Purgeable Petroleuu Hytlrocarbons (TI,PH) i" Shallow Groundwater,

13 November 1990
5. Distribution of Benzcne in Shallow Grour.?'.rater, 13 November 1990
6. Distribution of Tetrachloroethene @CE. $ shallo{r' Croundwater, 1!} November 1990

TABI.ES

l' Groundwater-ElevationData
Z Analytic Results: Groundwater Samplas - Petroleum Hydrocarbons
3. Analytic Results: Gromdwater Samples - Selected Halocarbons

ATTAOIMENIS

A. SOP-4: Groundwater Purging aad Sanpling
B. Freld Sanpling and Monitoring Forms
C. Chain-of-CustodyForm
D, laboratory Reports with Quality Assurance/Quality Control Documents

uzQ1Dm.VW
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Vicinity Map
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Table 1. Groundwater-Elerration Data
Former Cherrron Service Station #9fi)20
1633 Harrison Street
Oakland California

Well ID # Date TOC DTW EIev,-W

MW-1
MW-1
MW-t
MW-1
MW-1
MW-1
MW-1
MW-1
MW-1
MW-1

MW-2
MW-2
MW-2
MW-2
MW-2
MW-z
MW-2
MW-2
MW-2
MW-2

MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3

3 Nov 88
2 Feb 89

B Apt 89
28 Jul 89

30 Oct 89
9 lan 90

18 Apr 90
22 Jun 90
9Augm

lji Nov 90

3 Nov 88
2 Feb 89

23 Apr 89
28 Jul 89

30 Oct 89
9 Jan 90

18 Apr 90
22 Jton 90
9 Aug 90

13 Nov 90

3 Nov 89
2 Feb 89

23 Apr 89
28 Jul 89

30 Oct 89
9 Jan 90

18 Apr 90
22 Jun 90
9 Aug 90

13 Nov 90

29.n
a.a2
n,&
D.p
29.&
29.p
D.g2
E,&
29f2,
?9A2

3059
3059
3059
30.59
3059
30.59
30.59
30.59
30.59
3059

30.09
30.(B
30.09
n.w
30.09
30.(B
3t).(B
30.09
30.(B
30.(B

m.q
m.7L
mv
z)58
2052
m.n
m.95
21.m
m.94
20.98

9.42
9.11
9.48
924
930
9.05
8.87
8.82
8.88
8.84

9.70
938
9.n
957
9.63
9.v
9.06
9.U2
9.04
9.05

955
924
9ffi
9.45
9.,18
92r
8.94
8.89
8.91
8.94

20.89
zt.zr
m&
2l12
m.96
2t25
?153
2t.57
2155
2r.y

m.54
20.85
m.43
m.&
m.6r
m.88
2L.15
2LA
2t.L8
2L.r5

012GlI.Ivo.VW
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Table 1. Groutrdwater-Elevation Data (continued)
Former Cherron Service Station #9fiI20
1633 Harrison Street
Oakland California

Well ID # Date TOC Elev.-W

MW-4
MW4
MW4
MW-4
MW4
MW-4
MW-4
MW-4

MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5
MW-5

MW{
MW-6
MW-6
MW-6
MW-6
MW-6
MW-6
MW-6

MW-7
MW-7
MW-7
MW-7
MW-7
MW-7
MW-7
MW-7

23 Apr 89
28 JUI 89

30 Oct 89
9 Jan 90

18 Apr 90
22 Jun 90
9 Aug 90

13 Nov 90

23 Apr 89
28 Jul 89
30 Oct 89
9 Jan 9()

18 Apr 90
Dlw90
9 Aug 90

13 Nov 90

23 Apr 89
28 Jul 89

30 Oct 89
9 Jar 90

l8 Apr 90
22 Jun 90
9 Aug 90

13 Nov 90

23 Apr 89
28 Jul 89

30 Oct 89
9 Jan 90

18 Apr 90
2,ltn90
9 Aug 9()

l:} Nov 90

31.17
3t.t7
3r.r7
3r.r7
3t.17
3t.17
3r.r7
31.17

30.28
30.28
30.28
n.28
n.28
30.28
n.28
n.28

8.6
29.6
29.6
4,46
D.6
29.#
n.6
8.4

nnr
29.01
29.01
?9nr
n.or
?9TI
E.0r
29.0r

2133
2r.*
2r.v
TA2
2W
2t2
n.tl
22.70

m.62
z).86
m.a
2I.UI
2L.35
2r38
2t.:x
2135

20.05
mn
m32
m5r
m.72
m.n
m.74
m.75

18.99
19.94
L9.n
z).15
m37
m.q
ns
n.4r

9.84
9.59
9.63
935
9.0i|
9.05
9.ffi
9.47

9ffi
9.42
9.6
9.2r
8.98
8.90
8.92
8.93

9.41
9.16
9.r4
8.95
8.74
8.69
8.72
8.71

10.02
9.m
f.il
8.86
8.64
8.61
8.63
8.60

012G1NVo.l/W
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Table 1. Groundwater-Elenation Data (continued)
Former Chernon Service Station #90(D0
1633 Harrison Street
Oakland- California

Well ID # DTW Elev.-W

MW-8
MW-8
MW-8
MW-8
MW-8
MW-8
MW-8
MW-8

MW-9
MW-9
MW-9

MW-10
MW-10
MW-10

MW-11
MW-11
MW-11

MW-12
MW-12
MW-12

2j Apr 89
28 Jul 89

30 Oct 89
9Janm

18 Apr 90
72, hn 90
9 Aug 90

13 Nov 90

2 Jun 90
9AW90

13 Nov 90

22 Jua 90
9 Aug 90

lj] Nov 90

22 Jun 90
9 Aug 90

13 Nov 90

22 Jun 90
9 Aug 90

13 Nov 90

2957
?957
2957
n.s7
D.57
D.57
2957
?957

n.r4
?0.37
?f.32
m.fi
ma7
mg.
m.89
m!!6

9.43
9.m
9.25
8.97
8.70
gg*
8.68
8.?1

7A7
7.93
749

8.12
8.15
8.ti

8.34
8.35
8.4

7.9t3
8.m
7.98

20.80
m.74
m.78

m.8
m.45
m.47

21.03
21.u2
n.v3

m.45
m.43
m.45

8.67
4.67
7l.67

28.ffi
28.ffi
?4ffi

2937
ai7
n37

4.43
?8.43
4.43

NOTES:

TOC = Top of Casing elevaticq in feet above mean sea level
DTW = Depth to Water
Elev.-W = Elevation of Water, in feet above neal sea level
* - Anolmalous data
ft = feet

0r2G1|wo.vw
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ATTACHMENT A

SOP.4: GROUNDWATER PURGING AND SAMPLING
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STANDARD OPERATING PR.OCEDURES
RE GROI,JNDWATER PUR,GING AI{D SAMPI.ING
SOP,|

Prior to sater sampting each wll is purged by emcuating a minimum of tlree well-casing volumes
of groundwater or until the dischargp water temperature, conductivity, and pH stabilize. The
groundwater sample should be talen vhen the water level in tle well recorrcrs to 8070 of its static
level

The sampting equipment used mosists of either a teflon bailer or a stainless steel bladder pump
with a teflon bladder. If the sampling system is dedicated to the well, then the bailer is made of
tefloo, but the bladder pump is PVC witb a polypropylene bladder. Forty 'nilliliter (nl) glass
volatile-organic-analpis (VOA) vids, with teflon sept4 are used as sample coatainers.

The groundwater sample is decanted into eaci VOA vial in such a manner tlat &ere is a meniscus
at tle top of the vial. The cap is quickly placed over the top of the vial and securely tightened. The
VOA vial is then iwerted ard tapped to see if air bubblEs are pressnt. If none are present, the
sanple is labeled ald refrigerated for delivery under chain-of-custody to the laboratory. Label
information should include a sample identification number, job identificatioa number, &te, tine,
qtpe of amlysis requested and the sampler's nane.

For quality control purposes, a duplicate water sample is collected from each well. This sanple is
put on hold at the laboratory. A trip bla* is prepared at the laboratory and placed in ths transport
cooler, It remains with the cooler and is analfed by tie laboratory along with the groundwater
samples. A lield blanl is prepared in the field when sanpling cquipment is not rledicated, The
field blank is prepared after a pump or bailer has been steam-cleaned, prior to use in a second weu
and is analped along with the other sanples. The field blank demonstrates the quality of in-freld
cleanirg procedures to prevent cross-contamination.

Je minirni2g tle potential for cross-contamination between we\ all the well-developnent and
water-sampling equipment tbat is not dedicated to a wEU is steam-cleaned between each well. As
a second precautionary measurg wells will be sampled in order of least to higbest concentrations
as established by previous analyses.



AfiACHMENT B

FIELD SAMPLING AND MONIIORING FORMS



EE

i;i
ili ,
3

ii:
' . -':.:,;:

iiii
:l!*.ii.*:.-:'

.f, !::t*-.'

ti&
dii

ffi
ffi! T

]
t-l

t"l
tlEii

.t:;j

E

c-rs*
a\F

etlr
9t'*

rr
!;

'rr
Fr

o

s

oo,at

5
 

./A
- 

i=

::),:'

..T
i ':'. ).|

''4
.:

::''.
I'l.ri
.'r'...,1

..;:..
:i 

'.'

.'!e
..i :,,

.,.,-.t.,
.,,.1

i:,.
.. 

j.' 
l|

..'1
.

,)l.r':
':i.:..,

:t;,,1'3t
4

l::*

::'
Ii. ,::: I,

' .:: '
1,,.'..r-]i

..1,.;ii;
;;fs'
i,r.:?

. ,ffi
:',E
.:rr.if,{

,\n
-.1

.:
.,,i.: sr

o.Jd

i$ \^
$

.r

tffi
.'

.r:.;
''riii;-t-r

ra
;'

:,.Y
..-:

r,:.+
.;"r',

:,:i,\:': F
,;i'

,,iif,..
tiiji,

;i.:,iiii,.
.t*:.:

,",

'!e

3

c
t

:!i6

''+
".

$i
',::,"

-;;:..,;;i'

. :''-

H-*J

r
!: 

i
i.r:

,'
?€

(v
c.)

F
.!

0c
cr

.:
cl

II'l'lI



\lqN
I

F
\I

\l$<
l

€
b

l
E

\
it€

=
l

€
=

tl
H"\

E
 

$,[

F
\

6
-!

i:
;E3

s

l8

\J

9
\

3
\

,s

3s:$

.9E
g

J
:

€
E

5E

=
 

=
:

,! ./atu

ze

\

! 
- 

- j

E
 ;: 

S
=

5
-'- 5

0
 O

O
O

g
. 

!
E

 E
: E

i 
E

E
 B

RcE;

E

E.E

n

€
 

s;'l3
E

e
i 

e
';€

E
E

E
;

I
€

elb
l

a
tq

l
!&

Iltl

z

c.rJ {{d
 {j c.e

=
>

l>
=

>
=

c
g

E
c

a
S

s
sf;g

lB
S

E
E

.c.c.g
E

.F
.E

.C

ittris

::i =
€

l

ii:ii

t.E
i

g
o

tl:

-Gs(\

"i 3s\
tg9

P

b
g s5 >

E
a

.t
E

;
:!

t
g

N
;\ag \\\

5
.E

f\nN

I5I

:-\

j"$

:,\
eq.

5
:

€
E

6
E hl.r

i€
-

1
g

E
a

CEc,?

Io

E
E

.F
€

5
E

2
6

tIItItIItIIIIIIIIII



&2e

IIIItIIIIIIIIIIIItI

(F
.

Jrir'l
!E€

"l1
5

1
fi-l

q
-fij

<
l o

l v
l o

l

$l_-Lbl
?

lll
Na

-s
t

=
$

?
-,

E
-

:!€E6!oE
3

E

E
I

=
 

=
-:

€
a

o
E

 -''

€
 

e
E

'!iE
:

; 
F

;E
IE

E
;

i! 
- 

-!

E
 :E

 s
=

€
_

1
 D

O
 O

O
O

F
. 

:
E

 tc
 5

F
 E

F
E

d
,€

J
J

C
!

s
a

\\\\

lE
E

E
E

s
l8

8
=

E
A

F
E

S
I

'i;ta
 

d
'i; 

d

a
a

.9
E

E
*€

:
i E

!E
-

; :i:5
;a5't:>

'>
5t

2t

cf-

F
,#;'a

t^-
.E

€
F

E
=

;

\.N

aCca?



IttItItIIIIIIttIIIln

22zs

t

i {l {l I I I I
:!.1

+
l llll

E
=

$
+

l-i 
llll

c
d

C

:oE
:

E
:

E
;

E
s

E
:

{\nJ
:..

!

Jt
I!;;i

tr-ri
=

 
=

:

E
;;

E

3 "l qldl !=l
€

 
ss,I3

E
;

i 
s^;E

E
E

E
;

g!..e
€

 .
E

 :E
 s

=
5

-a
 E

o
 o

o
o

"+
-:

E
 !c

 E
E

 E
E

s
l'o

.4
.

'

::#
:::

E
=

e' 
g?#fF

*
: ;!; 

E
F

S
E

g
E

T
i E

I5
! 

'E
 E

'F
'E

'F
'?

'E

i :ii5 ;'i:i;i
\n@>N;

oao

E
:_

3
o

q
:*ie

=
 E-!

iE
r:

E
 i-€



;.

I
(\\
il\c\

tqs\)\)rj3

,*l ll-{ llll

I\Jl
\lI+
l$lR
I

\\I1

IEE
T

E
'

:i:g!E
=

l!

cd($r)
s(B.c

?

-Eo

i 
3

:
.f 

*, 
I

E
E

;

?
rP

=
g

!
5

€
 

s

E
 i-;

E

=
 :; g

is
-E

 ao
 o

d
o

.B
- 

3
5

 
iE

 
X

-F
 itc

; 
E

6
 

A

EIIIII

€
 

s:rIE
E

;
; 

F
;E

E
E

E
;

R
9

8

9
9

9

.!+
'>

'tt'bY
'

3
ri.E

;
E

 Ei;=
i r!:i

i\:
\

\\\\)ts\\
E

O
I

zccIF

IIIIIItItIIIIIIIIII

zes



(.l

!.3
E

5 ,N
+

l llll

txi
+

l+
l

+
+

l
sl tJ sl

tillll

6
!

:E
*

!3ta

sc*r"l

IE
\^

;v
!

t\E

qqE
l.

i*

\JE\

\
lt

.EE
E

E
;:

o

E
g

=
 

r:
=

\c
 

o

! b
o

r
t\

t3
-

F
€

.
E

E

I3iEcoI

IIIItIIIIIIIIIIIIII

zE

E! - =
€

 .
E

 ;5
 s

=
:

_
a

 do
 o

o
o

.3
-:

F
 

lE
 

=
=

+
 *i 

i 
.

;' rr.

\

s

E
Elltltltltlrllltltltltl

€
t

€
3tl

q
qtl

el=
l

:l 
I

€
 

e
 E

,I3
E

;
.i 

s
^;S

E
E

E
i

olq
l'l

$
lN

(4

:\5
il

, '!!l I l I
=

\

g

.g
i

E
*;:

! E
i!-

! I::i .J
.lg

 
d

e
 

d
.e

a
S

a
B

B
A

s
'

E
E

E
E

T
=

g
.E

.E
.E

,E
-9

.E
,=

>
:+

'>
!>

9

Filif

-;c
\€o

.\:_tg9
e

E
F

E

{q

:E3
!

h$

r€
t

5
;\

3
E

:E

b
S

!o€
5

r.g

€
o

(f,

5

.E

J

E
:q

:L
t 

o
;s

\
.lI!o

q\

!iN
i!e

s
3

E

:A5
,;

T
EK



s;

II

j$.

!EF

EEE
6

2

E
i ,*l l-1

 llll

id lsl I l l l l
+

|-+
+

lJ

lll

3r:g!E
*

E
3

=
 

--:
: 

1
5

!a
o

2z

5! 
- 

-!

E
 :E

 s
=

5
-R

 6D
 o

o
o

A
r 

!
.i ts

;
E

 E
E

.g

i'?a

I

E
E|ltt|l

E
=

=
lllltlrl

€
g

.E
E

EIIIIII

E

tl
\.

€
 

c;,liE
:

.i 
e

';E
lE

3
;

I
e

E

d
 c .{{l r-'c..J

=
>

l-->
>

>
t 

.r 
S

E
5

B
C

9
A

I 
E

 
6

h
r

d
@

6
6

o

!=
€

: ;q
f,T

T
f?

iE
i;: :l'fi*i:

E
 i:i: 

>
!,!'.t 

lE
'

D

\^$t\

!\J\s-
E

-

i\\
a

g
e

F
F

E
5

d F
\

>
E

-;E
;

E
:

rE

E
c

)
t 

t.
b

\A
e

g
=

.;
E

E
e

Ytta

end

E
:l

a
n

 
6

.;**
t2

p
<

io

=
.E

:!A
E

\
o

\

!et5;o

CtJ

t€5
€E
E

=
;

IIIIIIIIIIIIIITIIII



z2EE

E!: =
5

 .
E

 ;E
 S

-:
-E

 Bo
 o

o
s

.?
-:

E
 i: E

F
 :E

 ts
; 

E
l. 

..

5gE

E
lltltltlrl

.E
E

llllttttl,l

3

s
E

 +M
I

; c-lb
l

'g
 ,;!' ,,E

 g ; :

,$H
$ 

tt
!|ll

E

E
F

F
g

'6
 -'B

'.

!.E
! 

E
-

; E
E

i
E

 E
iE

=

; E
!i5

€
 {l.d

 
g

E
E

E
E

E
E

f;g
E

F
F

E

>
'ls'>

l>
!9

F
\,\

2o

E

{a
.:z

-
l€9

F

-
i

\^\

ie5
g

A
.o

-€
fv)

$tu
E

E
Itr

7

tt-
s

\A
;q=

€
€

i

E

Et

'c
a

-
in

r
a

-
:s

r
9

-

!E

s,iI
E

!
E

E
€

-i

!

XE
&

,$
l+

f! llll

"l {l
+

H
+

J+
!{qIl

I€5
-

€
!

;;

C
T

e
!

*.E

.E
:

;sg
+

!3t3

o

E
 F

5
iu

o

o



ze2Eze

a,-EtoEgccta9-P
'

a

i J"li l
: g

+
#

E
=

 
$+

+
l

;l-1
"1

"[

? tfl

:!
-,o

t

6
a

i

!E
x

E
!

,BU

Ia

Eo

E
T

7
 

=
E

3
 

E
5

!s
o

I

-c
-c

€
 e

{'ldid{
;sE

i€
:

Eb
 - 

.!

: 3
i -E

:s
I a

o
 o

o
o

$
'n

 
:

i E
E

*
. 

d
d

d
llc

d
d

\\$
-\\\

! 
d

 
E

E
-fB

E
?

E

i-E
: HE

qH
T

+
9

iilii nryrii
z

Y,o

a\rtrNc.qE

-

.F
tr:

,t=
€

E
E

o
o

IIItTIIttITIItTIT1
.,'

l'



zz,EaEF

c-aa'

e=C
'

e!aa,3c!e=

i! iqi I I I I

tfH
 llll

€
\l

rrt

I

rs
l

:- 
I 

I
3

3
 

1

T
I

-d
 \l

:u
l

;' 
-l

t\

a
!

lbE
3

9
.rI

iE:!

\
l-\

:"{
€:^g

?
\,

E
"

trt .\ivl
r,!,

€
E

?
 

-!
.:l 

Y
l

=
 

i-
l-tro

nf

:$1il'ltR
l',11

E
 

; E
 e

.=
i,,i 

E
 :

; 
F

;E
E

E
E

;

. 
.,!

E
 s.-r:

o oF
o

E
t

E
C

EE\;Ita

trs'.L>
S

iiii' :€tt
E

E
E

E
E

sE
g

g
sF

t

E
: .

;o
5

a
-

9
-

ie

-3
ig

i
t.9

:

.E
F

S
io

o
o

t
==

zE
F

E
E

\tllo3

n0
r



!t,

F

o!s
>

e
8-a

-e\J
a! \

€
iE
3 ,xl fl-illll

:l"ltl I I I I I
E

=
l 

+
lJllll

rrl.lllll
g

_
e

l#
+

 
llll

5
E

\ 
I 

| 
| 

| 
| 

| 
I

::6E
*

It

!E
T

ti 
!r:

- 
E

a
=

 
*

o

{--

z2&E2eE

tl!tc4

-2

F
N

:
lE

{t

,5
;'€

-so
l]

aI

Er

\e
lE
o

3

€

' !; si;
=

1
 oo

 o
A

o
E

r 
:

I 
lr 

!
-r 

E
! 

E
I r.rr

n\

2tE
,.

FI

jIe

B

I,i

€
 

cE
,l3

E
s

.i 
8

-;E
E

E
E

.i

.J-o<
t

Cg

d
li 

d
 g

 €
c

i.l
\F

\\\\\\

! 
d

 
3

l3
g

B
3

3
B

i "!=
 C

E
E

E
E

E
S

i E
!!=

 
alF

i'iH
ii

3 !i;i ;.,':;;

=tN

F?
tg
o

I
E

l
.R.N

-s.E- S
d

n
g

{

3
s

N
9

F

5
F

" \si\ .€
t

?y
F

*
fF

!.

=
 

,4
4

9
-C

g
g

. 
.

=
F

 t(
.e

|J
5

5

rA
=

g
t

E3

t-,B
o *n

3
t

;- 
-

ie

)

lt;3E
E

5
E $;o



o0.3

(o

il,
!- r\,
g

-.

€
'J

zo:
,i

g
,e

€
tr

JJ-
9

-
l+9

N

s-g

JI/30

-E!.5

{t.t,

E
S

,;:

dl

E
E

Il

lIlIrl
Ill

Is
gze

€

6
!t:

5
3

E
=

E
:

E
:

.: 15

2

:;E
o

:9
E

=
O

0

zzz

€!: 
=

€
 .

E
 ;E

 S
::

-i o
o

 o
a

o
r

!-
::

5
 .E

E
 3

g
 

:E
 

e

zE
.E

IIIIgIIIcIIIIIeI
s

ll
d

l'F

EII,lo
l

-l

€
 

ss,i3
!c

,i 
;.;E

E
E

E
.i

Iltl
lilt

-

t

Et

stt€
{t{

z 
e

 
E

E
E

B
E

E
E

E
 *ei flq+

+
;**

i !iE
=

 
ileeeeie

E
 !:ii ti;.:i.+

a>:te
o

)(trn
-r=

-

3
g

E
F

e
E

a
a

>
E

iE
>

e
i,rl
3

E
;!*i

I9
- 

r,l
g

g
?

r.=
 

-
=

3
 ir

,:.N
g

r"

t

Jc.l

:-io3
E

-9
5

:
:f3

!

oaa

5
g

!E
-

€
;

TTIIIIIIIIIIIIIITII



EF

:
$

!v)
s

(4
g

to

F

oI.!, 3
;8\,s
E

s
=

(\

E
-

1sc3a..0

EE

?t^

,=€
e

6
'

rB
!EE

E
a

a

Itl

Itl

tlq-1sl I
u

rl 
I

lll

I
JI

_
tl

=
 

v)lI

vlqngJi

F
SI

E
il

E
rl

€
"1

E
s

l
E

q

.^
l

5=
 tl

I
q

ld
l

. 
'l

=
o

l
;t{)l

E
;

6
!

;geE
x

E
!

.L

: 
€

!
'J

:P
!

! 
rJ 

rJ

zeze!E
e-

g
€5
E

=
.;

tIIIIIIIIIIIIIIIItI

-E
 - 

-!

E
 ;E

 S
=

5
,i o

tr o
8

0
.5

=
 

:
=

.=
E

_
 E

E
 A

+
 

ti 
o

T
 

:: 
'

zE,E

E

aIIIII

3t,IIII

tIIIIII

3IqI

gIiI'lrrI
€

 
sE

r'"3
iE

:
i 

s
';E

E
E

E
i

||lttttl
ttttl

rlllll
s

 
ttttl

'ttttl

F
 

-----
:

E

€
b

r 
d

d
 

d
{i

\t-\\\\\

! 
! 

E
IS

E
E

E
E

E

i "i' 
=

E
E

E
E

E
E

:!i;=
 aH

eaF
F

t
E

 ii;i ;,i;;

a?aa
;

F
o

o
s

r
E

S
r 

trl
a

-
=

g
9

F
€- e-

i$,*,$
E

ie
i;3

t
€

i
Itr

E
n

.

:'t c.'')
6

€
"s

:g
 

.

E
E

 
'

4
0

9

E
-

:tJ
,if
z

'.
:- 

c
{

3
&

a

:3A
E

3
!

!treao



ATTACHMENT C
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ATTACHMENT D

I.ABORATORY REPORTS WTIT{ QUALITY ASSURANCE/
QUALITY CONTROL DOCUMENTS
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I 
1555 Bunre, UrurrI. Seu Fnnxoscq Cn 94124. Psorue (415) 647-2081

CERTIF ICATE

LABORATORY NO. :  1119 7
CL IENT:  Wes te rn  Geo log i c  Resources
CL IENT  JOB NO.  :  1 -012 ,05

OFt
I

P a g e  1  o f  3

C u s t o m e r  S a m p 1 e  l d e n t i f i c a t i o n

ANALYSIS

DATE RECETVED: 11/ 13 /  9O
DATE REPoRTED:. 7L /21 /9O

Date
Sampled

I Date
Ana lyzedLab Nunber

I L L . L J I -  . L

11197 -  3
11197 -  4
11197 -  5
1119? -  6
r7L97 -  7
11197 -  8
1119? -  I
11197 -10

11130 .01
11130 .02
11130 .03
11130  . 04
11130 .  05
11130 .06
11130 .07
11130 .08
11130 .09
11130 .010

r I  /  13  / 90
r r / 13 /90
LL  / 13  /  90
L7 /13 /90
LL /L3 /90
7L /13 /90
\L  / 73  /  90
71 /13 /90
r r /13/90
r t  /13 /90

t t  /  r9  /90
1r / t9 /90
7r /19 /90
L1 /19 /90
11 /19 /90
rL /79 /90
t1 /20 /90
7r  /79  /90
t r /20 /90
I1 /19 /90

I
I
I
T L a b o r a t o r y  N u m b e r : 11197

1
11197 11197., 11197 11197

I
ANALYTE LIST

OIL  AND GREASE:
TPH,/GASOLINE RANGE:
TPH/DIESEL RANGE:
BENZENE:
TOLUENE:
ETHYL BENZENE 1
XYLENES:

Amoun t  s /Quan t  i t a t  i on  L im i t s  (uC l ]  )

I
I

NA
ND< 5O
NA
ND<0 .5
ND<0 .5
ND<0 .5
ND<0 .5

NA
ND<50
NA
ND<0 ,  5
0 .8
ND<0 .5
0 .9

NA
51  *
NA
ND<0 ,5
ND<0 .5
ND<0 .5
ND<0 ,  5

NA
N D < 5 0
NA
N D < 0 . 5
1
U . J

1

NA
ND<50

ND<0 .5
1
ND<0 ,5
1

I Laborator- r , -  Numbe r  : 1119?
6

11197
7

11197 11197
I

1 1 1 9 7
1 0

I
I
I
I

A N A L Y T E  L I S T

O I L  A N D  G R E A S E :
T P H / G A S O L I N E  R A N G E :
T P H / D I E S E L  R A N G E :

A m o u n t s / Q u a n t i t a t i o n  L i m i t s  ( u C / l  )

NA
ND<50

3
?

2

NA
6500
NA
230
110
9?
.160

NA
ND<50
NA
ND<0 .5
0 .8
ND<0 .5

NA NA
64  00  ND<50
: \A t \ , {

ND<3  N !<0 .  5
202
210  0 .  5
450  2

a l  i r . a  n - i  f  - - ' .

tr

BENZENE:
?OI ,UENE:
ETHYL BEtr*ZENE:
XYLENES :
*  c i n o l o  n o a L -  i n

45
A'lD*SPElnt

g a s o . l  i  n e  r a n g e  .  D o e s- 
OUISIANDING QUAL

n o t
ITY
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1555 Bunxe, UrurrI.Ser.r FRencrscq Ce94124. PnonE (415) 647-2081

CERTIF ICATE

LABORATORY NO.  :  11197
CLIENT:  Wes te rn  Geo log i c  Resources
CL IENT  JOB NO.  :  1 -012 .05

ANALYS I  S

DATE RECEIVEDt  LL  /  I 3  / 90
DATE REPORTED: Ll  /21 /90

O F

Lab Nurnbe r

P a g e  2  o f

C u s t o r n e r  S a n p l e  I d e n t i f  i c a t i o n
Date Date

Sarnpled Analyzed

I
I

I . l I i ' ' - I I

1L797  -  I 2
11197 -13

11130 ,011
11130 .012
11130 .013

Lt /1 .3 /90  rL /19 /90
LL /13 /90  L l /79 /90
r r / ls /90 11/rs /so

I L a b o r a t o r y  N u m b e r  I 11197
11

17 t97
T2

11197
13

I
I
I
I

I

ANALYTE LIST

OIL  AND GREASE:
TPH/GASOLINE RANGE:
TPH/DIESEL RANGE:
BENZENE:
TOLUENE:
ETHYL BENZENE:
XYLENES :

Amoun t  s  /Quan t  i t a t  i  on  L im i t s  (  ug l ]  )

NA NA NA
76  ND<50  ND<50
NA NA NA
0 .6
1
0 .9
4

ND<0 .5
ND<0 .5
ND<0 .5
ND<0 .5

ND<0 .5
ND<0  .  5
ND<0 ,5
ND<0 ,  5

I

I
I
I
l4 OUTSTANDING QUALITY AND SERVICE



I
I supeRroR ANRr-wrcRr Lneonnronv. lNc.

I

I
I
I

I
I
I

T

t
I

1555 Bunxe, UrurrI. Ser'l Fnnncrscq Ce94124. Pxor're (415) 647-2081

CERTIF ICATE OF  ANALYSIS

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
Diese l  by  Mod i f i ed  EPA SW-846  Me thod  8015

Gaso l i ne  by  Purge  and  T rap :  EPA MEthod  8015 /5030ANALYSTS 
il3""3l'3*13;r'gltiiS: EI$'":3"33NE 

& X'LENES

Page  3  o f  3
QA,/QC INFORMATION

SET:  1119  ?

NA = ANALYSIS NOT REQUESTED
ND = ANALYSIS NOT DETECTED ABOVE QUANTITATION LIMIT

iug /L  =  pa r t  pe r  b i l l i on  (ppb )

OIL  AND GREASE ANALYSIS  By  S tandard  Me thods  Me thod  503E:
Dupl icate RPD NA
Min imun  De tec t i on  L im i t  i n  Wate r :  5000ug /L

Mod i f i ed  EPA Method  8015  fo r  Ex t rac tab le  Hyd roca rbons l
M in inum Quan t i t a t i on  L im i t  f o r  D iese . l -  i n  Wate r :  100Oug /L
Da i l y  S tandard  run  a t  ZAOng /L |  %Di f f  D iese l  =  NA
I ' IS /MSD Average  Recove ry  =  NA:  Dup l i ca te  RPD =  NA

8015 , /5030  To ta l  Pu rgab fe  Pe t ro leum Hydroca rbons :
M in inum Quan t i t a t i on  L im i t  f o r  Gaso l i ne  i n  Wate r :  5Oug /L
Da i l y  S tanda rd  run  aL  Zmg /L ;  %D i f f  Gaso l i ne  =  <15%
MS/MSD Awerage  Recove ry  - -  89%:  Dup l i ca te  RPD =  9%

8O2OlBTXE
Min j .mum Quan t i t a t i on  L im i t  i n  t { a te r :  O .5Oug /L
Da i l y  S tandard  run  a t  20uE/L ;  " / "D i f  f  =  <15%
MS/MSD Average  Recove r -v  =  107%:  Dup l i ca te  RPD =  <9%

I
I
I
I
I
I
l*

Di  rec  to  r

OUTSTANDING QUALITY AND SERVICE
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1555 Bunxe, Ur,'rrrI. Sell Fnencrscq Ce94124. PHorue @15\647-2081

OF ANALYSISCERTIF ICATE

LABORATORY NO.  :  11197 -1
CL IENT :  wes te rn  Geo log i c

Resou rces
JOB NO.  :  1 -012 .05

DATE SAMPLED: 1
DATE RECEIVED:
DATE ANALYZED:

/  13 /  90
1/14/so
1 /19 /90

EPA SW-846  METHOD 801O
HALOGENATED VOLATILE  ORGANICS

SAMPLE:  11130 .0 j

MDL (  us lL  )Compou nd

ch lo romethane /V iny1  ch lo r ide
Bromomethane/Ch i  o roethane
Tr i  ch I orof i  uoromethane
1 ,1 -D ich lo roe thene
Methy lene  Ch lo r ide
t rans-  1 ,  2 -D i  ch l  o roe thene

-D i ch lo roe thane
o rofo rm

RESULTS (ug l  l  )

I

I

ch

1 .0

2 .5

n q
N E

A A

A E

N F

n 6

0 .5
u .5

0 .5

0 .5

N R

0 .5
0 .5

n q

ND
ND
ND
ND
ND
ND
ND

ND
24
ND
ND
ND
ND
ND
ND
ND
o.7
ND
ND
ND
ND
ND
ND
ND
ND

1,  1 ,  1 -T r i ch l o roe thane
carbon te t rach  I  o r i  de
1 ,2 -D ich lo roe thane
T r  i  ch  I  o roe thy  I  ene
1 ,2 -D ich Io ropropane
Bromodich lo romethane
Ci  s -1 ,  3 -D i  ch l  o ropropene
t rans-  1 ,  3 -D i  ch  l  o ropropene
1 ,  1 ,  2 -T r i  ch l o roe thane
Te t rach  I  o roe thene
D i  b romoch  lo romethane
Ch I  o robenzene
B romofo rm
1 ,  1 ,  2 ,2 -Te t rach  I  o roe thane
1  , 3 -D ' i  ch l  o robenzene
1  .  2 -D i  ch  I  o robenzene
1 ,4 -D i ch lo robenzene
C is -  1 ,  2 -D  i ch  l o roe thene

MDL =  Me thod  De tec t i on  L im ' i t
u9 /1  =  pa r t s  pe r  b i l l i on  (ppb )
QA/QC Summary :  Da i  I  y  S tandard
MS, /MSD ave rage  recove ry  =  91s

RPD =  <  15X
:MS/MSD RPD = < 2*16

R i ch

I
ta OUTSTANDING QUALITY AND SERVICE

D l  rec to  r
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1555 Bunxe, Ur.'rrrI. Snu Fnerucrscq Ce94124 - Pnor.re (415) 647-2081

CERTIFTCATE

LABORATORY NO.  :  11197-2
CL IENT:  wes te rn  Geo l  og  i  c

Resou rces
JOB NO. :  1 -012 .05

OF  ANALYSIS

oATE SAMPLED: .  11 /13 /9O
DATE RECEIVED:  11 /14 /9O
DATE ANALYZED: .  11  /19 /90

RESULTS (ug ,z l  )

EPA SW-846 METHOD 8O1O
HALOGENATED VOLATlLE ORGANICS

SAMPLE:  11130 .02

MDL (ug , /L )Compou n d

Ch l  o romethane /Y  i ny  1  Ch lo r i  de
B romomethane/ch I  o roeth ane
T r i  ch I  orof  i  uoromethane
1 ,  | -D i  ch  I  o roe thene
Me thy Iene  Ch  i o r i  de
t rans -  1  ,  2 -D i  ch  I  o roe thene
1 ,
ch

1 n

1 .0
' R

0 .5

u . t
0 .5
u .3
0 .5

0 .5
0 .5

u .3
0 .5
0 .5
N R

o .5
0 .5
o .5
0 .5
0 .5
o .5
0 .5
0 .5

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
40
ND
ND
ND
ND
ND
ND
ND
10

-D ich lo roe thane
o rofo rm

I

1 ,  1 ,  1 -T r i ch  l o roe thane
Carbon  te t rach  I  o r i  de
1  , 2 -D i ch lo roe thane
Tr i ch lo roe thy lene
1  , 2 -D i ch Io rop ropane
Bromod ich lo romethane
C i  s -  1 ,  3 -D i  ch l  o rop ropene
t rans -1 ,  3 -D i  ch  1  o rop ropene
1 ,  1 ,  2 -T r i ch l o roe thane
Te l rach  I  o roe thene
D i  b romoch  io romethane
Ch l  o robenzene
B romofo rm

,  1  ,2  ,  2 -T  eL r  ach  I  o  roe thane
,  3 -D  i ch  I  o robenzene
.2 -D i  ch  Io robenzene
, 4 -D i  ch  I  o robenzene

C i  s -1  .  2 -D i  ch  l o roe thene

MDL  =  Me thod  De tec t i on  L im i t
u9 / l  =  pa r t s  pe r  b i l l i on  (ppb )
QA/OC Summary :  Da i  1y  S tandard
MS/MSD ave rage  recove ry  =  91x

RPD =  < '1  5%
:  MS, /MSD RPD

T
l* OUTSTANDING QUALITY AND SERVICE

Labora to ry  
-D i  

re
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1555 Bunxr, Ur'rrrI'Snr Fnnrucrscq Ce94124 ' ProNE (415) 647-2081

CERTIF ICATE

LABORATORY NO.  :  11197-3
CL IENT:  Wes te rn  Geo log i  c

Resou rces
JOB NO.  :  1 -01  2  .  05

OF  ANALYSIS

DATE SAMPLED:11 /13 /9O
DATE RECEIVED:  11 /14 /9O
DATE ANALYZED:  11  / 19 /90

RESULTS (ug , / l  )

EPA SW-846 METHOD 80.I  O
HALOGENATED VOLATILE  ORGANICS

SAMPLE:  11130 .03

MDL (  ug , /L  )Compou n d

Ch lo romethane /V iny l  Ch  I  o r i  de
B romomethane/Ch 

' l  
o roethane

Tr i  ch I  orof  I  uoromethane
1 ,1 -D i ch lo roe thene
Me thy lene  Ch lo r i de
t rans -  1 ,  2 -D i  ch lo roe thene
1  , 1 -D i ch lo roe thane
Ch I  o ro fo rm
1  ,1 ,1 -T | i  ch  l  o roe thane
Carbon  te t rach lo r i de
1  ,  2 -D i  ch i  o roe thane
Tr i ch lo roe thy lene
1 ,2 -D i ch lo rop ropane
Bromod ich lo romethane
C i s -1 ,  3 -D  i  ch l  o rop ropene
t rans -  1 ,  3 -D i  ch  I  o rop ropene
1 ,  1 ,  2 -T r i ch l o roe thane
Te t rach  I  o roe thene
D i  b romoch  lo romethane
Ch I  o robenzene
Bromofo rm

,  1 ,  2 ,  2 -Te t - rach  l  o roe thane
,  3 -D  i  ch  I  o robenzene
,2 -D i ch lo robenzene
.4 -D i ch . l o robenzene

C i  s -  1 ,  2 -D i  ch Io roe thene

1.0
1 . O
' A

0 .5
0 .5
0 .5
u . c
0 .5
0 .5

0 .5
U . J

0 .5

0 .5
0 .5

0 .5
0 .5
0 .5
0 .5
0 .5
u . 3
0 .5
0 .5

ND
ND
ND
ND
ND
ND
ND

5
ND

7
ND

ND
ND
ND
ND
ND
43
ND
ND
ND
ND
ND
ND
ND

Y

I

MDL =  Me lhod  De tec t i on  L im i t
ug /1  =  pa r t s  pe r  b i l l i on  (ppb )
QA, /QC Summary :  Da i l y  S tandard  RPD =  <1596
MS/MSD ave rage  recove ry  =  91% :MS/MSD RPD =<  2%

Rich â fr
T
lso

GE)

OUTSTANDING QUALITY AND SERY/CE

r a + n r r r  | . t i rec tb  r
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1555 Bunre, UurrI. Snlr FRnr'roscq Ce94124 'PHone (415)647-2081

CERTIF ICATE

LABORATORY NO.  :  l 1  l 97 -4
CL IENT :  Wes te rn  Geo log l c

Resou  rces
JOB NO.  :  1 -012 .05

OF  ANALYSIS

DATE SAMPLED:  11 /13 /9O
DATE RECEIVED:  11 /14 /9O
DATE ANALYZED:  1 l  / 19 /9O

RESULTS (ug l l  )

EPA SW-846  METHOD 801O
HALOGENATED VOLATILE ORGANICS

SAMPLE;  1  1  130 .04

MDL (us lL )compound

Ch 
' l  
o  rometh  ane l  V  i  ny l  Ch  l o r i de

B romomethane,/Ch i  oroethane
Tr  i  ch  I  o ro f  I  uo romethane
' I  

, 1 -D i ch lo roe thene
Me thy lene  ch  l o r i de
t rans -  1 ,  2 -D  j  ch l  o roe thene
1 ,1 -D i ch lo roe thane
Ch I  o ro fo rm
1  ,  1  ,  1 -T | i ch Io roe thane
Carbon  te t rach  I  o r i  de
1 ,2 -D i ch lo roe thane
Tr i ch lo roe thy lene
1 ,2 -D i ch lo rop ropane
Bromod ich lo romethane
C i  s -  l ,  3 -D i  ch Io rop ropene
t rans -1 ,  3 -D i  ch  l  o rop ropene
1 ,  1 ,  2 - f  r  i  ch l  o roe thane
Tetr ach I  oroethene
D i  b romoch  lo romethane
Ch I  o robenzene
B romofo rm
1  , 1  , 2 ,2 -Te t rach  l o roe thane
1 ,3 -D i ch lo roben :ene
I  ? - n  i  . h  l . \ r , . \ h a n  

" a n 6' 1  
, 4 -D i  ch  1o  robenzene

C ' r  s -1 ,  2 -D i  ch l  o roe thene

l n
l n

2 . 3

0 .5

n q

n 5

u . c
o .5

0 .5
u . c
0 .5

N E

0 .5
u . 3
0 .5

0 .5
0 .5

ND
ND
ND
ND
ND
ND
ND
11
ND
40
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

I
I
I
T
T
T
lsl

l - 1DL  =  Me thod  De tec t r  on  L r  m  r  t
ug , / l  =  pa r t s  pe r  b i  1  i  i  on  (  ppb  )
QA /QC Summary :  Da i l y  S tanda rd  RPD =  115%
MS/ l . , lSD  ave rage  recove ry  =  91% :  MS/MSD RPD

Labora to ry '

OUTSTANDING QUALITY AND SERVICE
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1555 BunxE, Ur,'rrr I . Snr'r FRerucrscq Ce 94124. Psor're (415) 647-2081

CERTIF ICATE

LABORATORY NO.  :  11197 -5
CL IENT:  wes te rn  Geo l  og  i  c

Resou rces
JOB NO. :  1 -012 .05

OF  ANALYSIS

DATE SAMPLED:  11 /13 /9o
DATE RECEIVED: .  1  1  /14 /90
DATE ANALYZED:  11  /19 /90I

I

I
I
I

I
I
I

I

EPA S I { -846  METHOD 801O
HALOGENATED VOLATILE ORGANICS

SAMPLE:  1 l l 30 .05

MDL ( ug,/L )Compou n d

Ch lo rome thane /V iny1  Ch lo r i de
B romometh ane,/Ch I  oroethane
Tr i  ch  I  o ro f  I  uo romethane' |  

,  1 -D  i ch  l  o roe thene
Methy lene  Ch  l  o r i  de
t rans -  1 ,  2 -D i  ch  I  o roe thene

RESULTS (ug /1 )

'I 
,

ch

1 .O
1 n
D E

0 .5
0 .5
A F

N E

n i
N E

0 ,5

o .5

0 .5

0 .5

-D i  ch  I  o roe thane
o rofo rm

ND
ND
ND
ND
ND
ND
ND

J

ND
7

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

1

I
1  , 1  ,  1 -T r i ch l o roe thane
Carbon te t rach lo r ide
1 ,2 -D ich lo roe thane
Tr ich Io roe thy lene
1 ,2 -D ich lo ropropane
Bromod i ch ioromethane
c i  s -1 ,  3 -D ich io ropropene
! rans-  1 ,  3 -D i  ch l  o ropropene
1 ,  1 ,  2 -T r . i ch Io roe thane
Tetrach I  oroethene
D ib romoch lo romethane
Ch I  o robenzene
B romofo rm
1 ,  1 ,  2 ,2 -Te t rach lo roe thane
1  , 3 -O i ch lo robenzene
1  , 2 -D i  ch  i  o robenzene
1 ,4 -01ch Io robenzene
C i  s -1 ,  2 -D i  ch lo roe thene

I
t,,

MDL -  Me thod  De tec t i on  L im i t
ug / l  =  pa r t s  pe r  b i l l i on  (ppb )
QAIQC Summary :  Da i  l y  S tandard  RPD =  <15%
MS, /MSD ave rage  recove ry  =  9 l% :MS/MSD RPD

OUTSTANDING QUALITY AND SEFYiCE
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1555 Bunxe, UrrrI. Sar Fnnrucrsco Ca94124. Pnone (415) 647-2081

CERT]F ICATE

LABORATORY NO.  :  11  197 -6
CL IENT :  Wes te rn  Geo log i c

Resou rces
JOB NO. :  1 -012 .05

OF  ANALYSIS

DATE SAMPLED:  11 /  13 /9O
DATE RECEIVED: .  11 /14 /90
DATE ANALYZED:  11  /19 /90

EPA SW-846 METHOD 801 O
HALOGENATED VOLATILE  ORGANICS

SAMPLE:11130 .00

MDL (  ug , /L )Compound

Ch Io romethane /V  i  ny l  Ch  I  o r i  de
Bromomethane/Ch I  oroethane
Tr  i  ch  l  o ro f  I  uo romethane
1 ,1 -D i ch lo roe thene
Me thy lene  Ch lo r i de
t rans -1 ,  2 -D i  ch l  o roe thene
1 ,1 -D i ch lo roe thane
Ch lo ro fo rm
1 ,  1 ,  1 -T r i ch l o roe thane
Carbon  t e t r ach lo r i de
1 ,2 -0 i ch lo roe thane
Tr i ch  l o roe thy  l  ene
1 ,2 -D i ch lo rop ropane
B romod i  chl  oromethane
C i  s -1 ,  3 -D i ch  l o rop ropene
t rans -  l ,  3 -D  i  ch  I  o rop ropene
1  ,  1  , 2 -T r i ch l o roe thane
Tetrach I  oroethene
Di bromoch I  oromethane
Ch lo robenzene
B romofo rm
1 ,  1 ,  2 , z - f e t  r ach l  o roe thane
1 ,3 -D i ch lo robenzene
1 ,2 -D i ch lo robenzene
1 ,4 -D i ch lo robenzene
C i  s -1 ,  2 -D i  ch lo roe thene

RESULTS (ug /1 )

I
I

1 .O

0 .5

N E

u . 5
n q
A E

o.5
N E

0.5
0 .5
0 .5
o .5
N E

o.5
u .5
0 .5
o .5
0 ,5
o .5
0 .5
o .5

ND
ND
ND
ND
ND
ND
ND

5
ND
15
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

I
I
I
I
I
I
I
l i3

MDL =  Me thod  De lec t i  on  L im i t
u9 /1  =  pa r t s  pe r  b i  I  I  i on  (ppb )
OA/QC Summary :  Da i  I y  S tandard  RPD =  <15%
MS/MSD ave rage  recove ry  =  91X  :MS/MSD RPD

OUTSTANDING QUALITY AND SERVICE
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1555 BunrE, Ur.rrrI. Snr'r FRnrucrsce Ca94124. Puorue (415)647-2081

CERTIF ICATE

LABORATORY NO,  :  11197 -7
CL IENT :  Wes te rn  Geo iog i c

Resou rces
JOB NO. :  1 -0 l 2 .ob

OF  ANALYS lS

DATE SAMPLED: 1
DATE RECEIVED:
DATE ANALYZED:

/  13/so
1 /  14 /90
1 /1s /90

EPA SW-846  METHOD 801O
HALOGENATED VOLATILE  ORGANICS

SAMPLE:  1  1  130 .07

MDL ( ue,/ L )Compound

Ch lo romethane , /V i  ny l  Ch lo r i de
B romomethane /Ch I  o roethane
Tr i  ch 1 orof I  uoromethane
1 ,1 -D i ch lo roe thene
Methy lene  Ch  I  o r i  de
t rans -  1 ,  2 -D i  ch l  o roe thene
I , 1 -D i ch lo roe thane
Ch I  oroform
1 ,  1 ,  1 -T r i ch Io roe thane
ca rbon  te t rach  I  o r i  de
1  ,2 -D i  ch  l  o roe thane
Tr  i  ch  I  o roe thy  1  ene
1 ,2 -D i ch lo rop ropane
Bromod ich Io romethane
c i  s -  1 ,  3 -D i  ch l  o rop ropene
t rans -  1 ,  3 -D i ch  l o rop ropene
1  ,  1  , 2 -T r i ch l o roe thane
Tetrach l  oroethene
Di b romoch I  o rometh ane
Ch  I  o robenzene
B romofo rm

,  1 ,  2 ,  2 -T  e t rach l  o roe thane
.3 -D i ch lo robenzene
,  2 -D i  ch  I  o robenzene

1 ,4 -D i ch lo robenzene
C is -1 ,  2 -D i  ch lo roe thene

RESULTS (ug / ' l  )

I
I

2,5
N E

0 .5

0 .5
0 .5
0 .5
0 .5
N E

0 ,5
N E

0 .5
U . J
u . 5
0 .5
o .5
0 .5
0 .5
o .5
0 .5
0 .5
0 .5
0 .5

ND
ND
ND
ND
ND
ND
ND

ND
0.6

4
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

I
I
I
I
t
I
154

MDL =  Me thod  De tec t i on  L im i t
ug / l  =  pa r t s  pe r  b i  I  I  i on  (ppb )
QA/OC Summary :  Da i l y  S tanda rd  RPD :  <15 '6
MS/MSD ave rage  recove ry  =  91 l i  :MS/MSD RPD

,u66r 61er/y Dir

OUTSTANDING QUALITY AND SERVICE
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'f 555 Bunre, Ur'rrrI ' S,qr.r Fnnrucrsco Ce94124. Proxe (415\ 647-2081

CERTIF ICATE

LABORATORY NO.  :  11197 -8
CL IENT:  l ves te rn  Geo  log i  c

Resou rces
JOB NO. :  1 -012 .05

OF  ANALYSIS

DATE SAMPLED:  11 /13 /9O
DATE RE0EMD:  11  / 14 /90
DATE ANALYZED:  11  / 19 /90

Compou n d

EPA SW-846 METHOD 80.I  O
HALOGENATED VOLATILE ORGANICS

SAMPLE:  1  1  130 .08

MDL (  ug , /L  ) RESULTS (ug , / l  )

I
I
I

Ch l  o romethane /Y  i  ny  1  Ch Io r i de
B romomethane,/ch I  oroethane
Tr  i  ch  I  o ro f  I  uo romethane
1 ,1 -D i ch lo roe thene
Methy lene  Ch  I  o r i  de
t rans -  1 ,  2 -D i  ch  I  o roe thene
1  , 1 -D i ch Io roe thane
Ch I  o ro fo rm
1 ,1  ,  1 -T r i  ch l  o roe thane
Carbon  t e t r ach lo r i de
1 ,2 -D i ch lo roe thane
Tr i ch lo roe thy lene
1 ,2 -D i ch lo rop ropane
Bromod i  chl  oromethane
C i  s -  1  ,  3 -D i  ch  l o rop ropene
t rans -  1 ,  3 -D i  ch  I  o rop ropene
1 ,  1 ,  2 -T r i ch Io roe thane
Tetrach I  oroethene
Di bromoch i  oromethane
Ch I  o robenzene
B romofo rm
1  , 1  , 2  , 2 -Te t  r ach  I  o roe thane
1 ,3 -D i ch lo robenzene
1 ,2 -D i ch lo robenzene
1  , 4 -D i  ch  l o robenzene
C i  s -  1 ,  2 -D i  ch lo roe thene

1 ,0
1 .O
2 .5
0 .5
0 .5
u .5
n 5

n 6

n t

N E

o.5
o.5
0 .5
0 .5

ND
ND
ND
ND
ND
ND
ND

ND

ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

I
I
I
I
I
I
I
I
1,,

MDL =  Me thod  De tec t i on  L im i t
ug /1  =  pa r l s  pe r  b i l l i on  (ppb )
QA/QC Summary :  Da i l y  S tanda rd  RPD =  (15%
MS/MSD ave rage  recove ry  =  91% :MS. /MSD RPD

raxo  r y

OUTSTANDING QUALITY AND SERY/CE
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1555 Bunxe, Ur.rrrl ' Srr.r Fnnxcrscq Ce94124. Pxorue (415) 647-2081

CERTIF ICATE

LABORATORY NO.  :  1  | 197 -9
CL IENT:  wes te rn  Geo  iog  i  c

Resou rces
JOB NO. :  1 -012 ,05

EPA SW-846  METHOD 801O
HALOGENATED VOLATILE  ORGANICS

SAMPLE:11130 .09

MDL ( ug,/  L )

OF ANALYSIS

DATE SAMPLED:  11 /1s /go
DATE RECEIVED: ,  11 /14 /9O
DATE ANALYZED:  11  /19 /9O

RESULTS (  ug , /  1  )Compound

I
I
I
I
I

Ch i  o romethane /V  i  ny  I  Ch lo r i  de
Bromomethane,/Ch I  oroethane
Tr i  ch I  orof  I  uoromethane
1 ,  1 -D i  ch l  oroethene
Me thy lene  Ch lo r i de
t rans -1 ,  2 -D i  ch l  o roe thene
1 ,1 -D i ch lo roe thane
Ch I  o ro fo rm
1 ,  1 ,  1 -T r i ch l o roe thane
Carbon  te t rach lo r i de
1 ,2 -D i ch lo roe thane
Tr i  ch  I  o roe thy  i  ene
1 ,2 -D i ch lo rop ropane
Bromod i  ch  Io romethane
C i  s -  1 ,  3 -D i  ch  I  o rop ropene
t rans -  1 ,  3 -D i  ch  1  o rop ropene
1 ,  1 ,  2 -T r i ch l o roe thane
Te t rach  I  o roe thene
D' i  bromoch l  oromethane
Ch I  o robenzene
B romofo rm
1 ,  1 ,  2 , z -Te t rach  l  o roe thane
1 ,3 -D i ch lo robenzene
1 ,2 -D i . ch lo robenzene
1 ,4 -D i ch lo robenzene
C i  s -  l ,  2 -D i  ch io roe thene

l n
o E ,

n t

N A

N E

0 .5
0 ,5
N E

u . c

u . 5
0 . 5

u . c

N E

N K

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

I
ls6

MDL =  Me lhod  De tec t i on  L im i t
ug /1  =  pa r t s  pe r  O i l l i on  (ppb )
QA/QC Summary :  Da i i y  S tanda rd  RPD =  <15%
MS, /MSD ave rage  recove ry  =  91% :MS/MSD FPD

OUTSTANDINGQUALITY AND SERVICE
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1555 Bunxr, Ur'rrr I . Saru Fanncrsco. Cn 94124 . Prorue (4151 647-2081

CERTIF ICATE

LABORATORY NO.  :  11197 -10
CL IENT:  Wes te rn  Geo  iog  i  c

Resou rces
JoB  NO. :  1 -012 .05

EPA SW-846  METHOD 80  1O
HALOGENATED VOLATILE  ORGANICS

SAMPLE:  11130 .10

MDL  (ug lL )

OF  ANALYSIS

DATE SAMPLED:  11 /13 /9O
DATE RECEIVED:  11  /  14 /9O
DATE ANALYZED:  11 /19 /90

RESULTS (us /1 )Compou nd

Ch  l  o romethane /V i  ny  l  Ch l  o r i  de
B romomethane,/C h I  oroethane
Tr i  ch I  orof  i  uoromethane
1 ,1 -D i ch io roe thene
Methy Iene  Ch  1o r i  de
t rans -  1 ,  2 -D i  ch  l o roe thene
1  ,  I  -D i  ch  l  o roe thane
ch  I  o ro fo rm
1  ,  1  ,  1 -T r i  ch  l  o roe thane
Carbon  te t rach io r i de
1  , 2 -D i ch lo roe thane
Tr i  ch  I  o roe thy  I  ene
1 ,2 -D i ch lo rop ropane
Bromod  i  ch  l o romethane
C j  s -  1 ,  3 -D i  ch l  o rop ropene
t rans -  1 ,  3 -D i  ch  l  o rop ropene
1  ,  1  ,2 -T r i  ch ' l  o roe thane
Tetrach I  oroethene
Di bromoch I  oromethane
Ch lo robenzene
B romofo rm
1 ,  1 ,  2 ,  z -Te t rach  l o roe thane
1  , 3 -D i ch lo robenzene
1  , 2 -D i ch lo robenzene
1 ,4 -D i ch lo robenzene
C is -  1 ,  2 -D i ch lo roe thene

1 n
t n
z . a

u . c
u . c
0 . 5

0 . 5
0 . 5
0 . 5
0 . 5
u . c
0 . 5
0.5
0 .5

u - 5

0 .5
n 6

u . 5
N E

ND
ND
ND
ND
ND
ND
ND

ND
5

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NDt

I
t

MDL =  Me thod  De tec t i on  L im i t
ug /1  =  pa r t s  pe r  b i l  l i on  (ppb )
QA/OC Summary :  Da i l y  S tanda rd  RPD =  <15%
MS, /MSD ave rage  recove ry  =  g  1g  :  MS, /MSD RPD

t
ls l
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OUTSTANDING QUALITY AND SERVICE
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1555 Bunxe, UrurrI.Snr'r FRencrscq Ce94124. Pnone (415) 647-2081

CERTIF ICATE

LABORATORY NO.  :  1  1197 -11
CL IENT :  Wes te rn  Geo log i c

Resou  rces
JOB NO.  :  1 -012 .05

OF ANALYSIS

DATE SAMPLED:11 /13 /9o
DATE RECEIVEDT 11  /14 /9O
DATE ANALYZED:  11  /19 /9o

RESULTS (us /1 )

EPA SW-846  METHOD 801O
HALOGENATED VOLATILE  ORGANICS

SAMPLE:  11130 .11

MDL (  ug , /  L  )Compound

Ch  I  o  r ome thane /V ' i  ny I  Ch lo r i de
Bromomethane/ch I  oroethane
Tr i  ch I  orof  I  uoromethane
1  , 1 -D i ch Io roe thene
Me thy lene  Ch lo r i de
t rans -  I ,  2 -D i  ch  I  o roe thene
1  . 1 -D i ch lo roe thane
Ch I  o ro fo rm
1 ,  1 ,  1 -T r i ch l o roe thane
Carbon  t e t r ach lo r i de
1 ,2 -D i ch lo roe thane
Tr  i  ch  l o roe thy  l  ene
1  , 2 -D i ch lo rop ropane
B romod  i  ch  l o romethane
C i  s -  1 ,  3 -D i  ch l  o rop ropene
t rans -1 ,  3 -D i  ch  l o rop ropene
1 ,  1 ,  2 -T r i ch l o roe thane
Te t rach  I  o roe thene
D ib romoch I  o romethane
Ch I  o robenzene
B romofo rm
1 ,  1 ,2 ,2 -Te t rach lo roe thane
1 ,3 -D i ch lo robenzene
I  ,  2 -D i  ch ' l  o robenzene
1  , 4 -D i  ch  l o robenzene
C is - ' 1  , 2 -D i  ch l  o roe thene

1 n
1 n
D E

N E

n q
N E

0 .5

0 .5

u - 3
0 .5
u . 3
n <

N E

U . J

u . 5

u . c

ND
ND
ND
ND
ND
ND
ND
ND

5
ND
ND
ND
ND
ND
ND
ND
ND
J Y

ND
ND
ND
ND
ND
ND
ND

2

MDL =  Me thod  De tec t i on  L im i t
ug /1  =  pa r t s  pe r  b i  l I i on  (ppb )
QA/QC Summary :  Da i l y  S tanda rd  RPD =  <15%
MS/MSD ave rage  recove ry  =  9 t% :MS/MSD RPD

ra to ry

OUTSTANDINGQUALITY AND SERVICE
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'1555 Bunxe, UrurrI. Snr'r Fnnruoscq Ce94124. PnoruE (415) 647-2081

CERTIF ICATE

LABORATORY NO.  :  11197-12
CL IENT :  Wes te rn  Geo log i c

Resou rces
JOB NO,  :  1 -01  2  .  05

OF  ANALYSIS

DATE SAMPLED:  1
DATE RECEIVED:
DATE ANALYZED:

/  1s/so
1 /14 /90
1 /19 /90

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

EPA SW-846 METHOD 80.I  O
HALOGENATED VOLATILE ORGAN]CS

SAMPLE:  11130 .12

MDL ( ug,, /  L )Compound

Ch  I  o rome thane /V i  ny  I  Ch lo r i de
Bromomethane/Ch I  oroethane
Tr i  ch  l o ro f  i  uo romethane
1  ,  1 -D i  ch  l o roe thene
Me thy lene  Ch lo r i de
t rans -  l ,  2 -D i  ch  I  o roe thene
1 ,1 -D i ch lo roe thane
Ch I  o ro fo rm
1 ,  1 ,  1 -T r i ch  l o roe thane
Carbon  t e t r ach lo r i de
1 ,2 -D i ch io roe thane
Tr i ch  l o roe thy  l  ene
1  , 2 -D i  ch lo rop ropane
Bromod ich io romethane
C i  s -  1 ,  3 -D i  ch  I  o rop ropene
t rans -  1 ,  3 -D i  ch  1  o rop ropene
1 ,  1 ,  2 -T r i ch l o roe thane
Te t rach  I  o roe thene
D i  b romoch  lo romethane
Ch i  o robenzene
B romofo rm
1 ,  1 ,  2 ,2 -Te t rach  l o roe thane
1 ,3 -D i ch lo robenzene
1 ,2 -D i ch lo robenzene
1 ,4 -D i ch lo robenzene
C i  s -1 ,  2 -D i ch  l  o roe thene

MDL  =  Me thod  De tec t i on  L im i t
ug /1  =  pa r t s  pe r  b i l l i on  (ppb )
OA, /OC Summary :  Da i  

' l  y  S tandard
MS/MSD ave rage  recove ry  =  91X

RESULTS {ue /1 )

1 .0
1 .0
, q

u . 3
u . b
u . c
0 . 5
A A

N E

0 .5

u . 3
0 .5
0 .5
n6
N E

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

9
ND
ND
ND
ND
ND
ND
ND

2

RPD =  <  15X
:  MS, /MSD RPD

I
I,

D l  rec to  r

OUTSTANDING QUALITY AND SERVICE
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1555 Bunxe. Ur'rrrI . Ser.r Fnnrucrscq Ce94124. Pxone (41$ 647-2081

CERTIF ICATE

LABORATORY NO.  :  11197 -13
CL IENT :  Wes te rn  ceo log i c

Resou rces
JOB NO. :  1 -012 .05

OF ANALYSIS

DATE SAMPLED:  11 /13 /9o
DATE RECEIVEDT 11  /14 /9O
DATE ANALYZED:  11  /19 /90

RESULTS (us l l  )

I
I
I
I
I

EPA SW-846  METHOD 801O
HALOGENATED VOLATILE ORGANlCS

SAMPLE:  11130 .13

MDL (  ug , /L  )Compou n d

Ch  I  o romethane /V  i  ny  1  Ch lo r i de
Bromomethane/Ch I  o roethane
Tr  i  ch  I  o ro f l  uo romethane
1 ,1 -D i ch lo roe thene
Me thy iene  Ch lo r i de
t rans -  1 ,  2 -D i  ch  I  o roe thene

-D i  ch  I  o roe thane
o  ro fo  rm

1 ,  1 ,  1 -T r i ch  l o roe thane
Carbon  te t rach  I  o r i  de
1  ,  2 -D i  ch  i o roe thane
Tr i ch lo roe thy lene
1  , 2 -D i  ch  i  o rop ropane
Bromod ich lo romethane
c i  s -  1 ,  3 -D  i  ch l  o rop ropene
t rans -  1 ,  3 -D i  ch  I  o rop ropene
1 ,  1 ,  2 -T r i ch l o roe thane
Te t rach  Io roe thene
Di bromoch I  oromethane
Ch lo robenzene
B romofo rm
1  , 1  , 2  , 2 -Te t  r ach  I  o  r oe thane
1  , 3 -D i ch1o robenzene'1  

, 2 -D i ch lo robenzene
1 ,4 -D i ch lo robenzene
c1  s -  1 ,  2 -D i  ch  1  o roe thene

1 ,
ch

1 n

2 .5
u . c

0 .5

u -5
0 .5
N F

0 .5
u .5
0 .5

0 .5
0 .5

u . 5

n i

MDL =  Me thod  De tec t i on  L im i t
ug /1  =  pa r t s  pe r  b i l l i on  (ppb )
QA/OC Summary :  Da i l y  S tanda rd  RPD =  ( t 5%
MS, /MSO ave rage  recove ry  =  919 i  :MS, /MSD RpD =<  2%

I
I

" C

OUTSTANDING QUALITY AND SERVICE

R i c h ,  Ph .  D .


