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Harding Lawson Associates

April 5, 2000

49560 l

Mr. Jeff Christoff
BPS Reprographic Services
2748 Willow Pass Road
Concord, Califomia 94519

Quarterly Report
January l, through March 31, 2000
Groundwater Remediation and Monitoring
BPS Reprographic Services Facility
1700 Jefferson Street
Oakland, California

Dear Mr. Christoff:

llarding Larvson Associates (HLA) presents this quarterly status report ofgroundwater monitoring and
remedial action at the BPS Reprographic Services (BPS) facility at 1700 Jefferson Street, Oakland,
Califomia (see Plate l)- This report covers the period ofJanuary l, through March 31,2000,andwas
prepared to satis$r quarterly groundwater monitoring requirements ofthe Alameda County Environmental
Health Services (Alameda County).

BACKGROUND

Three underground gasoline storage tanks were removed from the property in 1987 and a preliminary soil
and groundwater investigation indicated that a release of fuel into the subsurface had occurred. Three
groundwater monitoring wells (MW-1, MW-2, and MW-3) were installed on the property to evaluate the
distribution of petroleum hydrocarbons in the groundwater and to determine the direction ofgroundwater
flow. Free phase gasoline was found in MW- l. Groundwater level measurements indicated that the local
groundwater gradient lvas in a north to northwest direction.

In November 1987, monitoring tvell MW-2 was abandoned to facilitate the construction of the present BPS
facility and in Januarv 1988, two additional rvells (MW-lA and h{W4) were installed as groundwater
extraction wells. HLA also installed one downgradient monitoring well (MW-5) offsite in August 1988. A
second offsite well (IAV-6) was installed in April 1996 to better evaluate groundwater gradient direction.
The locations ofthe monitoring rvells are sholm on Plate l.

In 1992, a groundwater extraction system was constructed at the site to remove free phase product from the
groundwater surface. Groundrvater rvas exlracted from MW-IA and MW-4, and passed through an
oil-water separator that removed the free phase gasoline. The rvater rvas then drawn into a 3,000-gallon
bioreactor tank for treatment by hldrocarbon reducing microbes. Air and nutrients rvere supplied to the
waier within the bioreactor to lacilitate microbial sro$th. The treated watcr from the bioreactor was
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pumped in batches of approximately 500 gallons through three granular activated carbon vessels before
discharge under a wastewater discharge permit from the East Bay Utility District to the sanitary sewer.
The treatment system has processed approximately 1,385,490 gallons ofgroundwater and an estimated
5,062 pounds offree-phase gasoline have been recovered.

In 1999, the influent no longer contained free phase product, and free phase product was no longer present
in any ofthe groundwater monitoring wells. Dissolved hydrocarbon concentrations were decreasing and
FILA requested approval from Alameda County to terminate groundwater extraction and to modif the
remediation technique to insitu-bioremediation using an oxygen-releasing compound (ORC). ORC ts
manufactured and distributed by Regenisis, Inc.; its purpose is to increase the concentration of dissolved
oxygen (DO) in the groundlvalcr and to augment the ability of naturally occurring microbial organisms in
the ground\\,ater to biodegrade the dissolved petroleum hydrocarbons. Alameda County approved this plan
in a letter dated September 28, 1999, follorving the submittal ofan ORC calculation sheet and a
Groundwater Monitoring Plan datcd September 23, 1999.

HLA implemented the insitu remediation technique by placement of ORC in the treaffnent wells (MW-IA,
MW-3, MW-4, and MW-5) on September 29, 1999. The ORC is contained in fabric "socks" which
release oxygen over time until the compound's ox1'gen releasing potential is depleted. HLA hung five socks
in each treahnent rvell, at the approximate depth ofthe rvell's screened interval. The Groundwater
Monitoring Plan outlincd procedures tbr groundrvater sampling using a non-purge method approved by the
Regiornl Watcr Qualitl. Control Board in a letter dated January 3l, 1997. The first quarter of
implementation of this plan (third quarter 1999) included duplicate sampling using both the purge and non-
purge methods (see HLA'S quarterly report, dated October 25, 1999).

GROUNDWATER SAMPLING AND ANALYSIS

In accordance with HLA's Groundwater Monitoring Plan. HLA removed the ORC socks from MW-5 and
MW-3 on January 28, 2000, approximately two weeks before sampling. At this time, HLA measured the
dissolved oxygen concentrations in monitoring wells MW-1, MW-3, MW-5, and MW-6 to evaluate the
continued potential ofthe ORC to increase oxygen content ofthe groundwater. These measurements are
presented in Table i.

On February I l, 2000, HLA conducted the quarterly groundrvater sampling of wells MW-1, MW-3,
MW-5, and MW-6 using the non-purge method outlined in the Groundrvater Monitoring Plan, Prior to
sampling, the depth to groundwater was measured in each well using an electric lvater level sounder. These
measurements are presented in Table 2. HLA then raised the dedicated Teflon tubing contained in each
well until the end ofthe tubing rvas 2 to 4 feet belorv the groundwater surfhce and then connected the tubing
to a peristaltic pump rvith silicon tubing. The silicon tubing was replaced prior to sampling each well.
After removing the approximate volunre ofgroundrvater equal to the volume capacity ofthe Teflon tubing,
HLA collected a sample for conductrvity. pH, DO. and temperature measuremonts, These measurements
are included in Table l.

After these groundr\ater parametors rvere measured, HLA pumpcd the groundrvater dircctly into containers
provided by the laboratory, rvhich lvere then labcled and stored in a cooler rvith ice. The groundrvater
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samples rvere submitted under chain-of-custody protocol to Califomia Laboratory Services (CLS), a
Califomia certified laboratory, and analyzed using the following methods:

. Total petroleum hydrocarbons as gasoline (TPHg) in accordance with EPA Method 8015 modified;

r Benzene, toluene, ethylbenzene, and total xylenes (BTEX) and methyl t-butyl ethe(MTBE) in
accordance with EPA Method 8020.

The laboratory reports are presented in the Appendix-

Upon completion of the groundwater sampling, HLA replaced the ORC socks back into monitoring wells
MW-3 and MW-5. On February I l, 2000, the socks in MW-IA and MW4 were removed and five new
ORC socks rvere placed in each well.

DISCUSSION

Groundwater elevation data is presented in Table 2. HLA's monitoring data indicates that the groundwater
surface elevation increased slightly in MW-5 and decreased slightly in MW-3, MW-l and MW-5 as
compared to last quarter's measurements. HLA used SurferrM, a contouring computer program, to
generate groundwatcr surface contours. Using the groundwater elevations from MW-3, MW-5, and
MW-6, groundrvatcr contours were generated by the program using tnangulation. Based on this model, the
groundrvater gradient rvas found to be approximately 0.0004 in a northlvest direction. Plate 2 presents the
groundwater surface contours based on the depth to ground$'ater as measured in the wells on February I I,
2000.

Plate 3 presents the sample results from this quarter's sampling event. Plate 4 presents graphs ofthe
BTEX results and DO measurements from MW-1, N{\,V-3, and MW-5. Table 3 contains the compilation
ofhistorical groundwater sample results using the purge method. Table 4 provides the historical
groundwater sample results, since instituting insitu-bioremediation, using the non-purge sampling method.

There has been a significant reduction in all BTEX constituents in MW-3. This well also show dte largest
increase in DO measurements, rvhich may be due to the low oxygen demand from the microbial population
because ofthe limited petroleum hydrocarbons present. The reduction of BTEX constituents inMW-I,
while not as dramatic, also sho*'s a declining trend. The results of the sampling at MW-5 show mixed
results, with benzene and toluene increasrng slightly and ethylbenzene and xylenes decreasing slightly. The
DO content in all three wells declined sharply in the two weeks following removal to the ORC socks, which
would be expected ifa healthy population ofhydrocarbon reducing microbes was present. The
groundwater sample from MW-5 did not contain any detectable concentrations of TPHg, BTEX, or
MTBE. MTBE was detected in MW-1, MW-3, and I{W-5 at concentrations ranging from 6.6 to 3l
micrograms per liter, holever these concentrations may be due to petrolsum interference when analyzed by
EPA Test Method 8020, Fingerprint analyses ofaproduct sample from the site in 1998 found the product
recovercd bv the trcatment svstcm did not contain MTBE.
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CONCLUSIONS AND RECOMMENDATIONS

HLA recommends continued quarterly monitoring utilizing the procedures outlined in our Groundwater
Monitoring Plan. ORC socla should be replaced as oxygen levels approach their original concentrations to
promote continued biodegradation of the residual p*roleum hydrocarbons.

HLA recommends that Blue Print Sewices send a copy of this report to the following address:

Mr. Don Hwang
Alameda County
Environmental Health Seryices
I 13l F{arbor Bay Parkway, Suite 250
Alameda, Califomiq 94502-557 7

While under contract to BPS, HLA will continue to provide quarterly groundwater monitoring and
reportrng as required by Alameda County. HLA antieipates the next groundwater sampling will be
performed during the second quarter of2000,

Ifyou have any questions, please contact James McCarty at (510) 628-3220.

Yours verv trulv-

RDING LAWSON ASSOCIATES

Civil Engineer

JGM/MJB/"'tdqss 60 / o 37 6 s rL

4 copies submitted

Attachments: Table I - Groundwater Pararneters
Table 2 - Groundwater Elevation Data
Table 3 - Groundwater Monitoring Analltical Results - Using Purge Method
Table 4 - Groundwater Monitonng Analltical Results - Non-Purge Method
Plate I - Vicinit_v Map
Plate 2 -Groundwater Contours, February I l, 2000
Plate 3 - TPHg, BTEX and MTBE Concentrations, February ll, 2000
Plate 4 - BTEX and DO Results
Appendix - Laboratory Reports

prr"a*
c 05t165

F4.f#"

'ames 
G. McCarw
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Dissolvcd Orygen (mg/l)

Table 1. Groundwater Paremetets
BPS Reprographic Services Facility

1700 J€fforson Stroet
Oakland, California

MW-1 MW-3 MW-5 MW-6

I
I

9t29t 1999
lr/05/99
tt/22/99
01/28t00
o2ltt/00

Temperature (deg F)

2.9
4.0
1.8
2.9
2 . 5

1.7
10.3
2.4
8.4

0.4
4.0
2.0
3.6
1 . 8

1 . 8
z.a

2.2
3 . 5

T 09t29t99
ty22t99
ozt tuoo
pH

73.E
69.8
68.5

67 .0
66_4
o l  '

72.6
62.9 65.0

62.0

I
I
t

09t29t99
Lv22/99
o2t Iu00

Specific Conductance (pS/cm)

8.5 3
8.12
6.94

E.3 9
6.86
6.80

E.43
6.84
6-83

8.44
6.79

09t29t99
lv22t99
02ltv00

Note:

9',76
1,004
992

880
1,500
t,32'7

t,57',|
|  ? 5 ?

r,275

966
1,03E
I ,149

T
I
I
I
I
I
I
I
I
I

Baseline dissolved oxygen measuement taken on 09/29199, prior to initial installation oforrygen releasing compound

mgn = milligans per liter
deg F = degrees Fahrcnheit

IS/cm = micromho per centermeter

49560tO3765tl Harding Lawson Associates
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Table 2. Groundwatsr Elsvation Data
BPS Reprographic Services Facility

17O0 fefferson Sheet
Oakland, California

TOC EIev. = top of well casing elevation baed on City of Oakland Datum
NM = not measured
FP = free product
-- = no data
NA = not applicable ( |\IW-6 was installed in April 1996)

MW-1 I MW-3 I MW-5 I MW.6
OC Elev. | 32.36 ITOC Elev. | 31 .77 ITOC Elev. | 30.56 ITOC Elev. | 31 .26

NM
r Y
f f

FP
FP

26.41
26.80
26.00
zo.uo
2 5  0 u

25.45
24.92
24,90
2  5 .53
24.23
24.33
24.38

5.56

O J U

6.76
6 . 9 1
7 .44
7 .46
6.83
E . 1  3
8.03
/  -v6

24.79
t f ,  ou

zo.uY
FP
- t -

25.11
25.41
24.91
24.05
23.71
4.J.  t  V

23.60
22.65
23.07
23.03
23.6e
23.7 4

o.vo
6 .17
J . O U

^ ^-:o .oo
o .Jo

o..J0

7 .72
o.u0
E,07
E ,17
9 .12
8.70
8.74
8.09
8 .03

25 .33

23.78
24.48
a /l Q'7

23.82
23.92
24.29
24.O2
22.78
22.51
22.7 4
23 .16
22.82

22.81
22.88

7 n2.

6.78
6.08

6.74
6.04
o . z t

6.54
t - I a
R  n q

7 .82
7 .40
7.14
8 .15
7.75
7.68
7.82

NA
25 .16
Z J . I O

25.88
24.78
24.60
24.80

23.75
23.22

23.72
23.54
23.O4
23.42
23.64
zJ -o  I

6 .10
q < n

6.48
o-oo
6.46
6.55
7  . 5 1
8.04
o n , l
7  .54
7.72
8.22
7 .84
7 .62
7.59

49560/O3765 tl Harding Lawson Associatea
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Tnble {. Groundrvrtcr Monitoring Analytical Results - Non-Purge Mcthod
BPS Reprographic Senices Facility

1700 Jcfferson Street
Oakland. California

TPHs (msI) 09t29t99 tt/22/99 02/t1/00
MW-I
MW-3
MW-s
MW-6

Benzene ([g/l)

l4
4 _ l
IO

ND<0.5

24
3 . 1
30

ND<0.05

l o

0.54

ND<0.05

MW-l
MW-3
MW-5
MW-6

Toluene (pgll)

6,200
180

14,000
ND<0.3

4,900
6.5

11,000
ND<0.3

4,100
8.3

12,000
ND<o.3

MW-l
MW-3
MW-5
MW{

Ethylbenzene (pgll)

5,900
340
4'lo

ND<0.3

5,000
33

3,400
ND<0.3

4,800
20

4,500
ND<o.3

MW-I
MW-3
MW-5
MW-6

Xylenes (pell)

620
t 3 0

I ,100
ND<0.3

't30

2'l
1,500

ND<o.3

530

1,200
ND<0.3

MW-l
MW-3
MW-5
MW-6

MTBE (pgll)

3,500
580
600

ND<0.6

3,500
260

2,500
ND<O.6

2,800
28

1,300
ND<0.6

MW-l ND<250 ND<100 6.6
MW-3 14 ND<1,0 3l
MW-5 ND<100 ND<100 6.6
MW-6 ND<1.0 ND<Lo ND<1.0

mg/l = rnilligrams per liter
pg/l = micrograms per liter

ND = Not detected above the reporting limit following the less than sign
MTBE = methyl t-buryl ether

49560/0376511 Harding LatYson Associates



c.l

u
 

lu
r

:-l:
- 

1
6

tu
r

IEIIIlu
r

lEII
'6

 
1

o
l

*lq
,I

* E
 l"

gE
 Ele

aE
 $fili

=
,f; F;l

E
;fsl

;5
 S

 8lnll!
l>

e
 

I?
i 

lli
o

 
lu

J

$
 

1
3

<
 

3
 

l"
c

,Y
l

o
a

l

l:* I
H

;E
 

I<
I 

g
E

 
I?

; F
,r tc

r 
'.i ri

otl()<
)

ilililH
ilil

-omIDo

g

<
!s

c
tx

o
;

>
|i

{osur-v$r

Js

P
rguo

g
F

N

t..
a,

o

+
+

IIIIIITIIIItIIII



:N
oo2

tl-.!1q)
arr 

(!

=
F!+

o

g
o

a
=

&
8

(n=
-

E
e.9

o
.:;

t:E
E

E
4

=
E

P
i 

c
rE

a
i l!-

9.!oo<
1

1

d
E

P
 iB

I 
'I 'i

?trs"o
sF

N

E

u
i

3
^

c

J
0

)

o
n

oa

3
,9

F
i

{ 
E

:
c

 
L

! 
a

c
'E

 
-'tro

.: P
 5

E
>

 
[ 

o
o

I **'

,V
osU

S
vrV

.a

\<
,

J5
.

+
ga
=

5

IIITIIIIIIItII



3
6

/)
o!Eoo

t,.53(9o.9l!{tooIJJ
dl=

E
o

t5
E

 C
lv,

rE
c

{c

*=
A

F
X

'.E
E

tt E
o

- 
lio

F
 ]L

-

fE
E

o
ro

e
(o

=ql.|-q)
.EU

'

-c
F

a
.;

g
c

)

a
=

ft8

't

ocEo0]IEP6t

zBo

;Ei9
 

b
s

 
c

 
b

=
.9

 
6

;E
:

E
*ia

a
,x

E
.9

e
F

;6
E

F
 

b

F
 sE

€ 
=

F
g

6
F

{n
:

6
=

ltJ6
'

e
rg

L
o

sF
N

L.
ct)

q
..rq

q
q

a

v
v

v
v

v
_

:2

o
o

o
o

o
o

z
z

z
z

z
z

o 
tll

f,o
r-L

rx
p

tr>
+

+
8

 
E

a

T
<

il

E
O

-

A
E

o
:

: 
/Y

ttrr
1

rtr
E

>
8

.0
g

tx
I 

r.]t

z

q)(!qla
a

6
=

o
E

9
o

r
h

.E
iix

n
-c

+
 

--;
; 

.E
:

5
 

", 
6

E
."

* 
6

 =
;g

E
e

",-E
 i 

tP
L

 b
 i-H

 9
; 

.9
E

E
 E

 5
E

d
€

 €
:

F
8

F
frt#

 rxz
.=

ur 
llJ

fo
rL

u
x

f 
!

F
 

>
-

c
o

F
r!x

u? cci c.r (\i c{ (.)

o 
lrl

Ic
o

rL
rx

p
F

>

u.l
o

r-L
rx

fl

IIIIIIIIItIttIItIIt



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

-l- Benzene (pg/l) { - Toluene (pg./l) -+(-Ethylbenzene (pg^) --*-Xylenes (pg/l) -+'Dissoh€d Orygen (mgl)

MW-1

5g

uJ
F
to

7,000

6,000

5,000

4,000

3,000

2,000

1,000

0

k

-{\

1 2

1 0

^ o
d a D

6E
.:
o

i5

0
09t17t99 10t07199 10127t99 11/16/99 12t06t99 12t26t99 01t15tOO 02104100 02n4100

Date Sampled

MW-3
700

500

400

300

2N

100

0

\

\ \

\ \

V---=- \x \

:.* Y

12

10

o

o
o

ul
ql

e$

6 r r
-l
o

cf i
o

2

09117t99 't'v't6/99 12/cd99 12J26tW

Date Sampled

o2t24t@

".-F
"'* 1-' " _ [

.-F
':I

0917/9S

8 c
o

6 O

.:
o 8

I
o

2

1 l/1d$ 12J6/PA

Oet S.npl€rl

MW-5

-.!-

4--!\r:

Y-
F

Hardlng Lawson A3sociales BTEX and DO Results
Ensineering and Ouarterly Groundwater Monitoring Report
Environrn6ntal Sen/ic€s BPS Reprographic Services Facility

1700 Jefferson Steet

Plate

4
Drawn by JOBNUMBEB APPRO,VED DATE REVISED



LABORATORY REPORTS



I
I
I
I

CLS Labs

Earditg Lar.rsoD Assaciates
::grT::rllS aad Euviro!.oe|rtal
::: ' . ct! srreet, rbird Flooruar<lalrd, c.l '  9 4607

Attention t,tfu MCCARrY

Refereace: A.Eal-ytical ResuIts

02 /2L /2eoo

I
I
I

Projecx llame:

Pto jec t  No.  !
Date  Rece ived,

Chain Of Custody:

ff$LB*F.""ourrDwxrER
4 9 s 6 0 . 1
02/ LLl 2OOO
2446

"E:"",:!$l:; llili,

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

The foltowi,ng analyses erere performed on the above raferenced project:

{o. 9f rutnarovnd
Saaples Iime A.na-Iysis DescrJ.ption

4 lO Days IPE as CasoLile, B!EX ard. ICrBE

These sanpres 'rere received-by-cls Labs in a chi.Lr-ed, inE.act state and.accompan ied  by  a  va t id  cha in  i f  . " " ioav  e ;dm! i l i .
ca l ib ra t ions  fo r  ana l -v t i caL  tes t ing .  have been per fo r rned !n  accordance to  andpass  the  EpA 's  c r i te r ia  fo r  accepr ib i ' r  i i " ; " - . .  "=
Ana ly t i ca l  resuLts  a re  a t tached to  th is  le t te r .additional assistinc!] LU Enr-s letter. Please caLl if !{e can provide

Sincere ly .  /
. <--4

G-tid=x.,
Janes L iang,  ph .D.  (  )rJaDoratoty D irector

3 f -3  - : : : - . r a to  Foad  Rancho  co rdova .  cA95 ; -12  ( s t6 )  638 - ;3C t  F3x .916 )  538_ .1510



CLS Labs
Analysis Reporc: Total petroleuo EydrocerboDs. EpA Method. gol5purgs and trap, ein u"tu"a-i6r6

Pzo jec t  l {o .  :  49560.  I
JI}I MCCERTY
( 5 1 O ) 4 5 1 - 1 O O 1

iIEUES LIANE
R7543- lA
427543
2446
2 7 7  5 5
cco18
LAVTF
WATER

I
T
I
I
I

Clienx, Eardilg Lawso[ Associates
Eug:.!e€r:.!g atrd EtviroaDental
383 4th sr;eet, ruiia nr""i--
oaklaDd, CA 94607

Project, crry BLttE GRomrDwArER
ltot{ItoRr}{c

Date  Sampled:  O2t  LL IZOOO
_Daxe Received: O2-l LL'l2eOO
Daxe Ex t tac ted ,  N la

Date  AnaJ.yzed:  02 |  IS IZOOO'"1i2 
"l' 'r'i.o.i ffi ..t t i, o oo

Contact t
Phone,

Lab Contacx :
Lah ID No- , .

Job  No.  r
COC Log No. :

Batch  No.  t
InstzunenX ID,

Ana]ysX ID:
Matrix,

I
T
I

Analyte

SI'RROGATE

CAS No. (ns  /L \

Surrogate
xecovery
( percent )

o -Ch loro to luene
0 . 0 2 0 0 11.1

MW-5

I Analyte CAS No.
Resul ts
( m g / L )

Rep. I-lmit
( n s  / L l

D i l -u t ion
(  fac to r  )

I
TPH ae caso l ine

ND = Not detected

N/A ND

at or above indicated Reporting Limit

1 n

I
I
t
I
I
I
I
I
I 3249 Firzgerald Boad Rancho Cordova, CAgSTa2 (916) 638-730r Fax (9161 638_a510



CLS Labs
Analysis ieportr Total petroleuo Eydrocarbons, EpA Metbod gO15purg6 aad Trap, EFA uetu"a-i6:o--

4 9 5 6 0 . 1
i'IM MCC.ARTY
( 5 1 0 )  4 5 1 - 1 O O 1

IIAMES LIAIiIC
R7543-2A
427s43
2446
2 7 7  5 5
cco18
LEVTF
WATER

clienx : Eardiag l,aerso! Associates
-E*9j.19:ri|19 aDd EDviroaDeltal
J| 'J {r! street, tbird Floor
oaklaad, CA 94607

ProjecXt CIfy BLnE GROUNDWTTER
uoltltoRMC

Date  samptedt  O2 l  LL I2OOO
DaXe Received: O2l Lf-/ 2OOO

Date  Ex t rac ted :  l f lA
Date AnaLyzed: 02l LSl2ooo
Date Reporxed: 02 | la' l2OOe
ctr-ent ID l lo. : MW-E

Pro jec t  No- :
ContacX I

Phone ;

Lab Contact:
Lab ID No. ,

Jo.b lto . .
COC Irog No . ,

Ba tch  No.  t
InsXrument ID:

AnaZyst ID:
Ilattix:

I
t
I
I
I
I
I

SI'RROGATS

Analyte CAS No .

Surrogate
t{ecovery
(percent  )

o-ch lo ro to luene 9s-49-8 9 9

MW- 5 I
Analy te CAS No .

ResuLts
( n g  / L ) (  ms/L )

DiLut ion
(  fac to r )

TPH as casoL ine

ND = Not detected at

N / A  2 3

or above indicated Reporting Limit

1 , 3
I
I
t
I
I
I
T
I
I
I
I32.1-c :rrzgerald Road Rancho Cordova, CA 95742 (S16) i j38_7301 Fax (S16) 63g_4510



CLS Labs
Ana-lysis Report: Tota.L petroleu! Eydrocar.boas. EpA Uethod gO15

purge ard frap, EFA Uethod 5O3O

P r o j e c t  l l o . :  4 9 5 6 0 . 1
Contactt JfM UCCARIY

Phoae,  (sLO)  451-  1OO 1

Lab Contact, JAMES LIeNc
Lab ID No - :  R7543-3A

Job No. :  827543
COC Log No. : 2446

B a t c h  N o . :  2 7 7  6 5
ItTsttunent ft: GCO18

AtraJyst Ir: LEVIF
ffatrix! WATER

I
I
I
t
T
I
I

Client, Eardilg Lar{ao! Assocj.ates
Engireeri!,g aDd EavironoeDtal
383 4 th  s t ree t ,  th i rd  F loor
Oaklaad. CA 94507

Project, CIty BLUE cROIntDWAfER
IIOITITORING

Daxe Sanp led :  OZI  f t l  ZOOO
Date Receivad.; O2l Ll IZOOO

Date ExXracted: N/if
Date Anal.yzed.: 02/ tS | 2OOO
Dace Repor ted :  O2/  t8 /2OOO
ctJ.enX ID l/o. I MW-1

SI'RROCAIE

Analyte CAS No.

Surrogate
Recovery
( Percent )

o-chlorotoluene

I
t

0 . 5 0 0 1 0 0

l,lw- 1

Ana ly te CAS No .
Resu lts
l ns /L )

Rep.  L imi t
(ms/L )

Di lu t ion
( factor )

TPH as  caso l ine  N/A

ND = Not detected at or above indicated

32-r!: i rzgefald Road Fancho Cordova,CAgST42 (916) 638_7301 Fax (916) 638_J510

Reporting LimitI
I
T
I
t
I
t
I
I
T



CLS Labs
laalysis Reportj totaL petrolaue Eydrocarboqs, EpA Metboal gO15purge and Trap, EFA uetloa-i6:o.

I
I
I
I
I
I
t

CLlentt Eardirg Lawsoq Aasociates
Eug.r_llqsrrlg aad Etvirolllental
3S3 4 th  S t iee t ,  rb i rd  n loo i - -
OakLard, CA 94GO7

Ptojecx, crTY BLUE GROUI{DWATER
UOXITORING

Date  Sanp led t  OZI  LL I2OOO
,ate  Reca jued,  02 l  f f i2OOO

DaXe Ext racXed:  N/ i f
Date  Ana lyzed:  OZI  LSI2OOO
Date Reporxed! o2j L872ooo
CLient ID }/o. ! MW-3

Pro jecx  I {o .  :  49550 .  1
Contact; JIU UCCARIY

Plzon€:  (510)  451-  1OO I

Lab Contact, JAMES LIANe
Lab ID No. :  R7543-4A

Job No. : 827543
COC Log No. :  2446

B a t c h  N o . :  2 7 7  6 5
InsttumenX fr! cCO18

AAaLyst ID: LEVIF
l4atrix: IiATER

SUN.ROGATE

Analyte CAS No .

Surrogate
Hecovery
( percent )

o -Ch loro to luene
0 . 0 2 0 0

l.tt{- 3 t
tAnalyte CAS No .

Resul ts
( n s  / L J

Rep. L j-mit
(  ms/L )

Di lut ion
( factor )

TPH as  casoL ine

ND = Not detected at

N/A o.  s4

or above lndicated Reporting Linit

1 . 0

I

I
I
I

t
I

I
I
I
t
t32Jg Fi lzgerald Road Rancho Cordova. CAg5742 (g16)638_i3Oj Fax(9161 638-a5j0



CLS Labs

Ara-lysrs Report: total Petroleur Eydrocarbous, EPA Hethod 8015
Purge and trap, EPA Metbod 503O

4 9 5 6 0 . 1
,tru MccARrv
(  s  ! .0)  451-10Or.

JA.I{ES LITNG
R7543
a27 543
2446
2 7 7  6 5
cco18
LEVIF
WA!ER

I
I
I
I
I
T
I
I
I
I
I

CJient: Earding '.awso! Associat€s
EnEine€rilg atrd EDvironreEtal
383 4tb street. Ihird Floor
oaklard, cA 94507

Ptojecxt crtY BLI'E eRourDwAtER
MONITORINC

Daxe Exxracxedt  NIA
Daxe Ana lyzed,  O2 l  15  I2OOO
Daxe Repotted : O2l LS|2OOO

Pto jec t  No.  t
a ^ ^ l A F l  -

Phone;

Lab Contact I
Lab ID l{o . ?

Job l{o . :
COC Log No. ,

Batch  No.  t
InstrumenX ID,

Analysx IDI
I,taXri-x:

UB SI'RROGAIE

Ana ly te CAS No.
Surr  Conc.
(ns /L't

l..tB
Surrogate
Recovery
( percent )

o-chloroto luene 95-49-A 0 . 0 2 0 0 Lt2

METEOD BLANK

Analyte CAS No . (ng  /L l

Reporting
Limit
(  ms/L )

o ,  o50TPH aE caso l ine

ND = Not detected at

N/A

or above indicated

ND

Reporting Limit

I
I
I
I
t
I
I
I 32.1-0 Fitzgerald Foad Rancho Cordova, CA95742 {916) 638-73c1 Fax (916) 638-4510



CLS Labs
AnaTysis Report, ApA gO2O, BTEX aad !4!BEpurge aud Trap, EpA Method 5O3O

Cl-ient: Earding La$rsoa Associates
Etlgiaeerj.lg aDd EaviroqDental
383 4tb stiEet, rhird Flooi
oaklaad, CA 94507

Project: CIIY BLUE GROITNDWAIER
r.tolllrroRItrc

Date  sampled .  02  |  f t l  ZOOO
DaEe Race ived:  02 l  L t l2OOO

Date  Ex t racxed:  N/ i
Date  Anazyzed:  O2t  LSI2OOO
,ate Reported t O2-/ LA/2OOO
cl ren t  ID  l ro . :  MW-E

Pro jec t  No. :
Contac t ,

Phone,

Lab ConXact :
Lab ID t:Io . .

Job  No, ;
COC Log No.  t

Batch  No.  ,
Instrunent ID:

AnaLyst ID:
I,latri).:

4 9 5 6 0 . 1
,trM ucctRrY
(5 ro )451 - r0o1

iIAI,IES LIAI{G
R7 543 - lA
427s43
2446
2 7 7  6 5
GCO t8
IEVTF
TIATtsR

SI'RROCATE

Analyte CAS No.
Surr  Conc.
( u g  / L )

o-ChLoro to luene 9 5 - 4 9 - 8 2 0  . 0 1 1 0

MW-6

Ana ly te CAS No .
Resu l tE
(  u g / L  ) (us lL )

Di lu t ion
( factor )

Methy l  t -bu ty l  e ther
Eenzene
To luene
Ethylbenzene
Xylenes, total-

ND = Not detected at

7634-O4-4
t  L - + J -  Z
J-Un-OlJ -J

100-  41-4
1 3 3 0 - 2 0 - 7

or above indicated Repor t ing  l im i r

3249 Fitzgerald Road Fancho Coroova, CA 95742 (916) 638-7301 Fax (916) 638_a5j0

ND
ND
ND
ND
ND

1 . 0
0 .  3 0

0 . 3 0

1 . O
1 . 0
1 . O
1 . 0



CLS Labs
Anal.lsis Report, EpA gO2O, BTEX atrd l i{IBEpurge aDd trap, eea i--noa

CLienxl. Eardilg lawson Associates
llgr99:rlng eld ED,vironoeDraI
J.rr {Etl street, Ibird Floor
oBklard, cl g e6Oz

Projecx, CITr BLUE CROUIIDWATER
MONIIORII{G

_Date  Sampled:  02 /  L t l2OOO
_rate  Rece ived:  OZ- l  LL ' |2OOO
uaEe Ext rac ted ,  N lA

Date  AnaJyzed:  02 l  fS  l2OOO
D_axe Reporxed, OZ/ L8'l2OOO
crrenX fD o... t.{t{_s

Pro jec t  No.  ,
Contacx :

P'rore:

Lab ConXact ,
Lah ID No. ,

Joh No. ,
C O C  L o g  N o . ,

B a t c h  N o - t
InsttumenX ID:

Analyst ID,
Hatrixt

4 9 5 5 0 .  1
JIM MCCARTY
(510) 4s1-r.oo 1

JAUES LTAIG
R7543-2 t
427 543
2446
2 7 7  6 5
cco 18
LEVIF
I{ATER

SURROGAIE

Analyte
CAS No.

Surr  Conc.
(us  /L l

Surrogate
l(ecovery
( pe!cent )

o-Ch I o.r ot o I uene 9 s - 4 9 - 8 2 0 . 0 1 0 4

MW- 5

Ana lyte CAS No.
Resu l ts
(  ug lL  ) (uq  /  L ' l

D!.Iut ion
(  factor  )

l . l e thy l  t -bu ty }  e ther
Eenzene
?oluene
Ethy lbenzene
ryrenes ,  to ta l

ND = Not detected at

1 6 3 4 - 0 4 _ 4
t  ! - + J -  2
108-88-3
100 -41-4
1 3 3 0 - 2 0 _ 7

o r  above  i nd iqa ted

12 000
4 5 0 0
12 00
1.300

Reporting Limit

1 . 0 1 n

2 5 0

t 3249 Frlzgerald f load nancho Coroova, CA 95742 (916) i j38_7301 Fax ig16) 638-a5j0



CLS Labs

Analysis Report: EPA 8020. BTEX aad l,f!EE
Purge aBd trap. EPA Method 5030

Client. Eardi.nq LawsoD Associates
ErgiaeEriag aud EtrviroqleDtal
3S3 4th street, Ibird Floor
oaklalrd, cA 94507

Project t CITY BLI'E GROUIIDWAIER
UONITORINC

Date samp]ed:. 02/ lLl2OOO
Date  Rece ived:  oz  I  LL  l2OOo

Date  Ex tTac ted :  N/A
Date  AnaTyzed,  O2 l  L5 l  ZO0O
Daxe Reported, 02l!el2OOO
cLien t  ID  No,  :  Mw-1

Pro jec t  No. :
ConXacXt

Phone :

Lab Contact t
Lab ID No.  :

Job llo . :
COC Log No.  I

Batch l{o. I
Instrumelt IDi

AAaTyst ID,
MaXtix:

4 9 5 5 0 , 1
JIU UCqARTi
(  s 10 )  4s 1- lool

i'A.!'IES LIANC
R7543-3A
927 543
2446
27765
cco 18
I,EVIF
WATER

I
t
t
I
I
I
T

SI'RROGAIE

Ana.Lyte CAS No.
surr  Conc,
(  us/L )

Surrogate
Recovery
( percent )

o -ch lo ro to luene 2 0 . 0

t{w- I

9 5 - 4 9 - 8 a4

Anal-yte CAs No.
Resu l ts
(us /L )

Rep. l-imlt
(  us lL  )

D i lu t !on
(  fac to r  )

T
t

Methyl t-butyl ether

Toluene
Ethylbenzene
Y r ' l 6 . 6 a  l - ^ t  . l

ND = Not detected at or

l u 6 - a J a r - l
100-  41-  4
1 3 3 0 - 2 0 - 7

above indlcated

4 1 0  0
4 8 0 0

2 S 0 0

Repolting Limit

1 . 0

I
I
I
I
I
I
I
I
T
T3249 Fi lrg.rald Road Bancho Cordova, CA 95742 (916) 638-;30r Fax (916) 638-.t510



GLS Labs
Analysis Reporr: EpA gO2O, BIEX and I,ffBEpurge aEd trap, EpA nEIU"a so:o

Pro jecX No.  :
Contac t ,

phone:

Lab Contacx :
Lab ID No. :

Job lto . :
COC Log No. ,

BaXch No.  t
Inst.rumenX ID:

Analyst ID,
Mattixt

4 9 5 6 0 . 1
atlllt MCCARTI
(s10)  4s  l . -1001

.JA}IES LTANG
R7543-4A
427543
2446
27765
cco18
LEVIF
WATER

Cl.aent: Eardilg Lawson Aasociatss
Eague€rrng atld Elviloueatal
383 4 tb  s t ;€e t
oakrard, cA gd6oTbird FLoor

ProjecXt CIty BLUE CROT NDWAIER
UONTTORT!{G

_Date  sanp ied :  OZl  LL I2OOO
_uaEe Received: 02 / LLi 2OOO
uaEe Ext tac ted ,  r /A

Date AnaJyzed: O2l LSI2OOO'"ii' 
"i" ,E' i"o' i fl]!trai z ooo

SI'RROGATE

AnaLyte
CAS No.

SurE Conc.
(us /L')

Surrogate
Hecovery
(Fercent )

o -Ch loro tc tuene 9 5 - 4 9 - 8
9 7

MW-3

AnaLyte cAs No.
ResuLts
(  uslL )

Rep.  L imi l
( u s  / L )

D i lu t ion
( f a c t o r )

Methy I  t -bu ty I  e ther
tsenzene
ToLuene
Ethy lbenzene
Xy lenes ,  to ta l

ND = Not detected at

1 6 3 4 - 0 4 _ 4
t  L - + J -  Z
108-88_3
1 0 0 _ 4 1 _ 4
1 3 3 0 - 2 0 - 7

or above indlcated

. c i
2 0

, a

I lan^F+ i

1 n
1 . 0

1 1 1

I 32.19 Fi lzgerald Foad Rancho Cordova, CA 95742 (916) 638-730j Fax (916) 638_4510



Arralysis Report: EpA 8020, BTEX aod MIBEpurge aad trap, EpA Method.

CJient : Earditlg '.aersoE Associates
Engineerilg atrd Etviro[[ettal
383 4th Street. third Floor
oa&lard, CA I4GO7

PrajecX: CITr BLUE eROU!{DWA!ER
MONITORTTG

Dat ,e  Ex t rac ted :  NIA
Date  Anatyzed,  O2t  L5  |  ZOOO
Date Reported t OZI La/2OOO

CLS Labs

UB SURROGATE

5 0 3 0

Ptojecx No. ,
Contac t .

Phone:.

Lab Contact:
Lab ID No. t

J o b  o . ,
COC Log t {o . ,

Batch  No.  t
Instrunent IDt

tu alyst IDt
Aatrix:.

4 9 5 6 0 . 1
i'IM MCC.IRTY
(510)451-1OO1

I'AIIES LIA}TG
R?543
427543
2446
2 7 7  6 5
GCo18
IEVI F
WATER

I
I
I
I
T
I
I

Analyte CAS No .

MB
Surrogate
Recovery
(percent )

o-chlorotoluene 95-49-8 20 .o 1 1 0

Ii TBOD BLANK I
I

Analyte cAs No.
Resul ts
( u q / L l

lgForting
! !n r-t
(  uslL )

Methy l  t -bu ty l  e ther
tsenzene
Toluene
Ethy lbenzene
Xy lenes ,  to ta l

ND = Not detected at or

1 5 3 4 - 0 4 - 4
,  r - 9  J -  Z
108-88-3
100-41-4
L J  J l J -  Z U -  /

above indicated Reportinq

I
I
I
I
I
I
I
I
I
t

ND
ND

ND
ND

1 . O
o .30
o .  30
0 .  30

Linit

32.19 F tzgerald Foad Flancho Cordova, CA 957,12 {916) 638_;301 Fax iS16) 638_4510
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I
I
I
I

CLS Labs
Analysis ReporX, EpA gO2O. BTEX alld MIBEpurge aDd Trap, EpA Meabod 5O3O

C:ient: Earding LawsoE Associates
!;lrguteerittg aud EtrrironEental
383 4 th  s t ;ee t ,  t i ra  r roor - -
oaklaDd, cA 94607

Project: CIIA BLUE GROITI|DWAIER
I{OIIITORTIiTG

Date  Ex t tacXed,  NIA
Date  Ar la lyzedt  O2 l  L5 |2OOO
Date  Repor ted .  OZ ' / fgT2OOO

Pro jec t  No.  t
Contacx :

Phone I

La.b ConXacX:
Lab ID No.  ,

Job  No.  I
COC Log No.  :

Satc?r l lo. i
Instrunent ID:

AnalysX ID.
Aatrix:

4 9 5 5 0 . 1
JTU UCCARIY
( s 1 0 ) 4 s 1 - 1 O O 1

,'AMES LIAI.rc
R7543
427543
2{45
27765
cco 18
LEVIF
WATER

MS SURROCATE

Analyte CAS NO,

MS
Surrogate
Recovery
( percent )

o -ch lo ro toLuene 9 5 - 4 9 - 8 20 .o

MAIRTX SPIKEI
I Analyte CAS No . Recovery

(percent )

I
I
I

Benzene
Toluene
Ethylbenzene
Xylenes,. tolal-

l  n a - F  e -  1

100-41-4

2 0 . 0

20  . o

MSD SURROGAIE

AnaLyte CAS No.

Surrogate
Recovery
(percent)

o-ChIoro to  luene 9 s - 4 9 - 8

UATRTX

20 .o

SPIKE DI'PLICATE

100

I
I Analyte CAS No .

USD Conc.
(us l l  )

MSD
Recovery
( percent )

I
I
I

Benzene
Toluene
Ethylbenzene
Xy lenes .  to ta l

108-88-3
100-41-4
1 3 3 0 - 2 0 - 7

2 0 . 0
2 0 . 0

5 0 .  0

DIFFERENCE

9 6
9 8
9 7

RELATIVE I

CAS No .

Relati-ve
Percent

(  percent  )
AnaLyte

I
T 3219 Fi lzgerald Boad Pancho Cordova, CAgsi42 {916) 638-7301 Fax i9l6) 638-45j0



CLS Labs
AnaLysis Reporr: EpA 8020. BIEX aqd !.fABEpurge and frap, EpA Metbod

CJient, Earding Lawsoa Associates
slrgrDeerrlrg atd Buviroueatal
393 Ath Stre€t. rhird Flooi
Oaklaud, CA 9 4607

Project, crrY BLIJE eROUIIDWATER
UOIII?ORrlIG

5 0 3 0

Projecx l , to  .  r  4956O.1
contactt itrM rrccARrY

pione:  (510)  451-100t

I
I
I
I
I
t
I

Date ExtracXed:
Daxe AnaLvzed:
Daxe aepo-rted/.

r{/a
ozl ts l2ooo02/ tsl2OOo

irtlEs LrANO
R7543
827543
2446
2 7 7  6 5
cco18
LEVIF
WATER

Lab ConXacX:
Lab ID No.

Job No.
COC Log No.

Batch  No.
Instrunedt ID,

Analyst ID,
Aatri jr:

RELITM i DTFFERENCE ( cont. )

cAs No.Analyte

Relative
Percent
D i f fe rence
( percent )

Benzene
To luene
Ethy lbenzene
Xy lenes /  to ta l 1 0 0  -  4 1 -  4

I
1
I
1 I

I
t
T
I
I
I
I
I
t
I
t32.19 F tzge.ald Road Fancho Cordova, CA95742 (916) 638_t30.j  Fax(g16) 638-4510



I
T
I
I
I
I
T Analyte CAS No.

LCS Conc.
(  uslL )

CLS Labs

Analysis Reporx: EPA 8020. BrEx ald l,fTBE
Purge and t!ap. EPA Method 5030

Client:. Eardilg lan soa Associates
Ergiaeering ard EE iroD[eltal
393 4tb strcet, Thild Floor
Oaklaud, cA 9 4507

Projectt CIIY BLI,E GRoUNDWATER
MONITORING

DaXe ExXracxed,  NIA
Date Analyzed: 02l LSl2OOO
tate .Repofted: o2l LSl2OOO

PYojecx  No.  t
Conxac t ,

Phone t

Lab Contacx ,
L a b  I D  N o ' .

J o b  N o . .
COC Log No. t

Batch  No - ,
Instrument IDI

Atralvsx ID,
i'!axtix:

4 9 5 5 0 ,  1
JIM TdCC.ARTT
( 5 1 0 )  4 s  1 -  1 0 O  1

JAIIES LIANG
R7543
827 543

2 7 7  6 5
GCo18
I,EUI F
WATER

LCS SI'RROGATE

LCS
Sur!ogate
Recovery
( Percent. )

o-Chl-oroto Iuene

LAB CONIROL SA.I'{PLE

1 0 1

t
I Analyte CAS No .

LCS Conc.
(ug /L  )

I
T
t
I
I
I
I
I
I
T

Benaene
Toluene
Ethylbenzene
Xy lenes ,  to ta l -

108-88-3
1.0  0-  41-  4

20 .o
20  . o

9 7

1 0 5
1 0  t

3219 Fi lzgerald Road Rancho Cordova, CA 95742 {916 )  638 -7301  Fax  (916 )  638 '45 i0
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