
MARK BORSUK
Attorney at Law

141515224740 / FAX 922-14a5 / GELL 264-8364
mark@bgrsuk.com / www.borsuk.com

1626 Vallejo Street
San Francisco, GA 94121-!5116

May 6,2003

Mr. Thomas Peacock
Supervising HMS, LOP
ACHCSA
I 131 Harbor Bay Parkway
Alameda. CA 94501
(510) s67-6700 / FAX 337-933s
tpeacock@co.alameda. ca. us

SUBJECT: IQ03 Monitoring/SvE System Progress Report
I 432 Harrison Street. Oakland. C A 9 4612
SITE ID 498

Dear Mr. Peacock:

Attached is the IQ03 Groundwater Monitoring/SVE Systems Progress
Report for the above site. If you have a question, please contact me.

Sincerelv vours.

tvtM
Mark Borsuk
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cambiia
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Technology, lnc.

5900 Hollis str€ei

Emeryvalle. CA 9&6OE

rel (5r0) 420-o700

rar (51o1120-9170

Re:

May 2, 2003

Mr. Mark Borsuk
1626 Vallejo St.
San Francisco, CA 9412]-5116

Groundwater Monitoring and System Progress Report
First Quarter 2003
1432 Harrison Strcet
Oakland, Califomia
Cambria Proiect #540-0 I 88

Dcar Mr. Borsuk:

As you requested, Cambria Environmental Technology, Inc. (Cambria) is submitting this groundwater

monitoring and system progress report for the above-referenced site. Presented in the report are the

first quarter 2003 activities and results and the anticipated second quarter 2003 activities. Attached

are fwo additional copies for subnittal to the Alameda County Health Care Service Agency

(ACHCSAi and the Bay Area Air Qualit-v Management District (BAAQMD) regulatory agencies.

lfyou have any questions or cornrnents regarding this report, please call me at (510) 420-3327-

Sincerely,

Cambria Environmental Technology, Inc.

EI 5/./
Ron Scheele, R.G.
Assocrat€

Attachments: Groundwater Monitoring and System Progress RePod, First Quarter 2003
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GROUNDWATER MONITORING AND SYSTEM PROGRESS REPORT

FIRST QUARTER 2OO3

1432 Harrison Street
Oakland. California

Cambria Project #540-01 88-038

May 2,2003

INTRODUCTION

On behalfofMr. Mark Borsuk, Cambria Environmental Technology, Inc. (Cambna) has prepared this

groundwater monitoring and system progress report for the above-referenced site (see Figure l).

Presented in this report are the first quarter 2003 groundwater monitoring and remediation activtties

and the anticipated second quarter 2003 aotiviti€s.

FIRST OUARTER 2OO3 ACTIVITIES AND RESULTS

Monitoring Activities

Field Activities: On January 23, 2003, Cambria conducted quarterly monitoring activities. Cambria

gauged and inspected for separate-phase hydrocarbons (SPH) in wells MW-l though MW-6 (see

Figure t). Ground$/ater samples *'ere collected fiom wells MW-I, MW-2, N{W4, MW-5, and IvM-

6. Wells MW-1, MW-2, MW-4, and MW-5 are sampled quarterly and wells MW-3 and MW-6 are

sampled on an annual basis, occurring during the first quarter sampling event. Field Data Sheets are

presented as Appendix A. Groundwater elevations are shorvn on Figure I and Table L The

groundwater monitoring results have been submitted to the State's Geohacker Database. The

electronic delivery confirmalions are presented in Appendix D.

Sample Analyses.' Groundwater samples were anallzed for total peholeum hydrocarbons as gasoline

(TPHg) by modified EPA Method 8015, and benzene, toluene, ethylbenzene, and xylenes (BTEX)

and MTBE by EPA Method 80218 by McCampbell Analfical, Inc. of Pacheco, Califomia-

Groundwater samples from wells MW-l and MW4 were also anallzed by EPA Method 8260. The

laboratory analytical report for the first quarter 2003 rs rncluded as Appendix B. Hydrocarbon

concentrations are shown on Figure I and Table 1. Aralytical results have been submitted to the

State's Geotracker Database and electronic delivery confinnations are presented in Appendix D.
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Monitoring Resu lts

Groundwster FIow Diredion: Based on depth-to-water measur€ments collected during Cambria's

January 23, 2003 site visit, groundrvater generally flows beneath the site toward the nodheast at a

gradient of 0.01 feet/foot (Figure l). A slight mounding of the groundwater table occurs near well

MW-l and may be related air sparging activities in the immediate vicinity. See Appendix D for the

electronic delivery confimations of groundwatcr monitoring data

Hydrocarbon Distribution in Grcundn,ater: Hydrocarbon concentrations have decreased or have

remained at Similar levels relative to previous quaders. 'fhe maximum TPHg concentratton was

detected in well MW-l at 130,000 micrograms per liter (pg/I-). 11.re maximum bcnzene concentlatlon

was detected in well MW-4 at 18,000 pg/L. MTBE was not d€tected in any of the wells.

Corrective Action Activities

System Design: The soil vapor exh?ction (SVE) and air sparging (AS) remediation system consists

of a trailer mounted, all-electric catal)'tic oxidizer with heat exchanger, a l0-horsepower positive-

displacement blower, an oilless air sparge blower, and an auto dialer connected to a phone line to

provide remote notilication of system operations. Four coaxial remediation wells (\€S-l/AS-1, \aES-

2/AS-2, VES-3/AS-3, VES-4/AS-4) are individually conn€cted to a central manifold in the

remediation system enclosure- See Figure 2 for the location of remediation enclosure and wells.

SVE System Operatiotts and Maintehflnce Actieities: During the first quarter, Cambria performed

syslem operation and maintenance (O&M) on the SVE system approximately twice per month'

Individual well flow, vacuum, and hydrocarbon concentration measurements were collected fiom all

SVE wells and liom the catalytic oxidizerAlower (see Tables 2 and 3). During site visits, system

operation parameters were also recorded in specialized field forms for fuhrre system optimization and

agency inspection. As per the Bay Area Air Quality Management District (BAAQMD) permit, a

catalyic oxidizer operating temperature greater than 600 degrees Fahrenheit was maintained, and

system operation parameters were continuously measured using a chart recorder. System influent and

effluent vapcr samples were collected and submitted for laboratory analysis on January 8, February

12, and March 4, 2003. Vapor sample lab results indicated lhat the catalltic oxidizer was achieving

proper destruction efliciency and was operating wrthin permit requirements. Table 2 summarizes soil

vapor extraction system operations and analltical results. The analytical laboratory reports from

system vapor sampling are included as Attachment C.
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SVE System Performance: The SVII system operated continuously throughout the first quarler

lnfluent vapor concentrations ranged from 3,100 to 5,200 parls per million volume fupmv) and were

higher than the previous quarter likely due to air sparging activities (see Table 2). Air flow rates

decreased dunng the quarter likely due to seasonal rains and a higher water table. Hydrocarbon

removal rates ranged from approximately 7.3 to 12,6 pouncls per day and fluctuated during the quarter'

(Jverall, influent vapor concentrations remained elevated and hydrocarbon removal rates continued

to exhibit an increasing trend. To date, an approximate total of 8,018 pounds ofhydrocarbons have

been destroyed by soil vapor extraction activities (see graph below and Table 2).
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AS System Performazce.' Air sparging (AS) operations were perforrned tlroughout the first quarter.

The AS system is setup to cycle on and offevery 30 minutes and to operate only between the hours

of7 am to 6 pm to reduce system noise from the air sparg€ blower during the evening and early

moming hours. Air pressures ranged from 4 to 
.10 

pounds per square inch (psi) and injection flow

rates ranged liom 0.5 to 3 cubic feet per minute (cfm)- Air flow rates were maintained at or below

I cfm in well AS-3 to minirnize the Dotential for SPH accumulation rn well MW-l,

ANTICIPATED SECOND QUARTER 2OO3 ACTIVITIES

Groundwater Sampling: Cambria will gauge all wells, check all wells for SPH, and collect

groundwater samples from wells MW-l, MW-2, MW-4, and MW-5. As per the annual sampling

schedule, wells MW-3 and MW-6 wrll be sampled again during the first quarter 2004. Groundwater

samples will be analyzed for TPHg by N{odified EPA Method 801 5 and BTEX and MTBE by EPA

Method 80218. MTBE detected in samples from wells MW- 1, N{W4, and MW-5 will be confirmed
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by EPA Method 8260. Groundwater monitorirg and sampling results will be submitted to the State's

Geotracker Database-

Remediation Systen: Cambria will continue to perform operation and maintenance of the SVE/AS

system twice per month during the second quarter of 2003- Optimization activities may include

vacuum and florv adjustments to soil vapor extraction wells and pressure and ilow adjustments to air

sparging wells as hydrocarbon concentrations change in the individual wells. System influent and

effluent samples *'ill be collected on a monthly basis along with Horiba gas anallzer readings fi:om

the individual wells. System operation records will be kept for a period of two years for possible

future BAAQMD inspection.

Cambria will evaluate the performance of the remediation system and combine the results in a

quarlerly Groundwater Monitoring and System Progress Report. Included in the report will be tables

summarizing the concentration, flow, and vacuum of system and individual wells, along with the

analyical results.

APPENDIXES

Figure I - Groundwater Elevation and Anallical Summary

Figure 2 - Soil Vapor Extraction/Air Sparging System

Table I - Groundwater Elevations and Anall.tical Data

Table 2 - SVE System Performance and Soil Vapor Analytical Resr:lts

Table 3 - SVE System Parameters

Appendix A - Groundwater Monitoring Field Data Sheets

Appendix B - Aralltical Results for Quarterly Groundwater Sampling

Appendix C - Analy'tical Results for SVE System Operation

Appendix D - Electronic Delivery Confirmation

H:\SB-2004 (UST FUNDI,OAKL-188-BORSUK\QMVO0I\BORSUK QMR i Q03.DOC
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CAMBRIA
Tablc 3. SVE Systern Paramelers - Borsuk Site, 1432 Harrison Strcel, Oakland, California

Wel l  lD Date
Wcll Vacuum

(inches of HrO) Flow Rale (cfm)

I lydrocarbon Vapor
Concentration Status

(ppmv) (open/closed)

VES-] t2t t3t200l

t2/20t2001

12t27 t2001

| / 7 t2002

2t8t2002

1t5/2002

4/2/2002

4/ l5DO02

5/22DQ02

5t2',712002

6/5/2002

6/2t t2002
'7 t2/2002

7 /26D002

8/5t2002

9 0D002

t0/2Do02

t I/612002

t2/512002

I/8/2003

| /24t2003

3t4/2001

t /  l 7  no03

r 2/t l /2001

)2/20t100 |

t2/27 /2001

I t7/2002

2/8t2002

3ls/20Q2

4t2/2002

4/t5t2002

5/22D002

5l2',t/2002

6t5t2002

6/21D002

712/2002
'7 t26D002

8/5/2002

9/t0t20Q2

t0t2t20o2

I U6/ZOO2

l2t5no02

t/8/2003

36,000

41,000

4 t ,000

>t 0,000
> 10,000
> 10.000

r0070

t0070

9980

2/000

l t 0

? 8 t 0

10400

5 2 t 0

6020

9 1 8 0

|  1070

4850

4000

2t40

2JJO

I  ?50

r360

40,000

42,500

15,000
> r0,000
>t0,000

> t0,000

114',]

r 888

1 7  t O

2090

1820

5 2 1 0

I 5 1 5

1925

l850

l3?0

2180

I870

6210

25

48

100

t40

8l

l 0 l

80

8 l
'77

8 l

82

8 l

80

80

80

87

90

97

95

90

93

48

100

I40

34

8l

102

8 I

8 l

19

82

8 l

8 l

80

80

80

82

90

92

6 .5

12.4

z0.5
2',t.o
6.1

t 3 5

242

22.5

4 .5

22.1

H20
25

12.5

5 .5

t 0.5

9.0

8 .5

5 . 1

4.0

l 6

1 5

6 0

t 2 . l

2 l . 5

75.l

13.2

24 .1

26.1

9 5

70.7

28.9

13 .  I

10 .5

8.9

8 .5

9 .0

ope0

open

opcn

open

opet

open

opeo

open

operl

op€n

oP€n

open

open

open

opet

open

open

op€n

open

oPen

open

open

Page 1 of 3H:\Sb-2004 (UST Fund)\Oakl-188-Borsuk\O\SVE Syslem table



CAMBRIA
Table 3. SVE System Parameters - Borsuk Site, t432 Harrison Street, Oaldand, California

Wrll ID Date
Well Vacuum

(inches of H,rO) Flow Rate (cfm)

flydrocarbon Vapor
Concentration Status

(ppmr) (open/closed)
-->vES-2 | /24t2003

3/4/2003

3n1t2003

l2/ l3/2001

12t20/2001

t2/21/2001

I t7 /1002

2/8/2001

3/5/2002

4/2/2n02

4/|5/2002

5122t2001

512',1/2002

6/5/2002

6t2l t2i02

1t2/2002

1t26/2002

8/5t2001

9 0/2002

l0/)./21)02

t | /6t2002

12/s/2002

l/8t1003

I /24/2003

3/4/2003

3^7 /2003

t2/13/2001

12t20t2001

t2/2tt2001

11/1002

2t8t2002

3t5t7002

4t2t2002

4t15/7002

5/22/20n2

5n7 /2007

6t5/2002

6/21/1002
'12t1001

'7 /26/2002

8/51100L

9lt0/200L

t0/2/2001

9610

5 790

2020

38,000
. ,500
61,000
>t0,000

> r0,000
>t0,000

4260

7090

? 0 t 0

5290

t.r 50

4820

1400

3380

I 5 0

2  t 40

I 2 1 5

I 0 1 5

1840

6040

3430

1980

35,000

46,500

51,000
>10,000

>t 0,000
>10,000

5350

510

10460

4490

2580

9690

2210

6t 60

2410

1711

95

90

93

75

4 8

100

140

47

84

t02

85

8 l

85

rJ0

82

8 l

80

80

80

90

92

95

90

93

48

100

140

84

102

80

8 l

80

8 l

8 t

8 l

BO

80

80

'7 .0

12.0

225

26.5

7.5

I  L l

24.8

t6 .5

6 1

t4 . l

2 5  5

3 2 2

9.3

4.5

7 . 1

4 .0

5 .5

4 .5

5 .5

3 .0

3 .5

1 . 3

4.9

12.2

23.0

28 . I

9 3

u . 5
12.5

6.f

l 8

l 8

2.1

4 4

5 5

1 .5

open

open

open

open

open

op€n

open

open

open

open

open

open

open

open

op9n

open

open

open

op€n

4

2 S

VES,3

H.\Sb-200a (UST Fund)\Oakl-188-Borsuk\O\SVE System table Page 2 of 3



CAMBRIA
Tablc 3. SVE System Parameters - Borsuk Site, 1432 llarrison Street, Oakland, California

Well ID Date
Wel l  Vacuum

(inches of HrO, Flow Rate (cfm)

Hydrocarbon Vapor
Concenaration Status

(ppmY) (open/closed)
-->vFis4 | | /6/2002.

t2/5/7t02

| /8/2003

1/24/2003

3r4/2003

3/ t7 /2003

920
420
1805
z't20
| 390
t300

82

90

92

95

90

93

4.5
't.0

4 .0
5 0
4 0
t .0

open

open

open

opcn

opcn

Notes:

Hydrocarbon concentrations are nreasured using a Iloriba MEXA-554 8a5 analyzer. Concentrarion readings above
10,000 ppmv aJe above the instrum€nt calibration and are not raliable.

- -  = Dala nol  avai lable or  nol  col lected

H2O = unable lo get reading du€ ro the presence ofwaler

H:\Sb-2004 (UST Fund)\Oakl-18B-Borsuk\O\SVE System tabte Page 3 of 3



CAMBRIA

APPENDIX A

Groundwater Monitoring Field Data Sheets
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CelaeRIa
WELL SAMPLING FORM

hoject Name:

Project Number:

Site Address:

lh t l  Ha<cisan S\ '

Initial Deoth to Water:

Volume/ft:

Purging Device: \"

Start Purse Time:

Well ID: fvl l^l- |
Well Yield:

Sampling Method: Well Diameter: t-1lJ pvc

Technician(s):

Water Column Heisht:

I Casing Volume: \. SO 3 Casing Volumes: I  j .  Sl

Total Gallons Purged: | 3

Stop Purge Time: 7: I L.r. Total Time: I q F,1.' n

C.asing Volume = Water col$rDn heigb( x Volumc/ ft.
Vol mcy'ft {qallotrs)

0 .16
0.65
|.47

Fe=

\TEI'PI-{TS\FORMS\FTELD\WEIJAMIII.WPD
sM 54r,94

mglL ORP = DO= mglL

Analytes

80tS/Eozo\Plt5 GTif ,*1tr|f,



CaNnsrua
WELL SAMPLING FORM

Project Name:

Project Number:

Site Address:

It-rta Y\q.rrison S\'

Initial Depth to Water:

Volume/ft:

Purging Device:

Start Purge Timer 7,

3asiog Volume = Walcr columtr heigltt x Volume/ ft.
We[ Dian.

2"
4"
6"

Volume/ft (ralonsl
0. l6
0.65
t.4'l

Well Diameter: 20 pvc

Technician(s):

3 Casing Volumes:

Did Well Dewater?:

Stop Purge Time: 7:

Fe= glL ORP = DO= mglL

\Pn5 G'Tik t '1fBf

\TEMPTITEUORMS\FIEI.D\IVBIIJAME!.I{TPD
iM 5,3144



CeN4sRta

WELL SAMPLING FORM

Project Name:

Project Number:

Site Address:

lh t l  Hc<r is"n S\ '

Initial Depth to Water:

Volume/ft:

Purging Device:

Start Purse Time:

L Caiing Volume = Water colu.rnD height x Volumcl fi-

Well Diam.

4"
6"

Volup€y'ft {gallons)
0 .16
0.65
1.4' l

Wel l  ID:  lv l l ^ l -  3

Well Yield:

Well Diameter: 2[ pvcSampling Method:

Technician(s):

Water Column Height: 3.91Total Well Depth:

3 Casing Volumes: | 3ZI Casing Volume:

Total Gallons Pursed:Did Well Dewater?:

Stop Purge Time: I .' h \

Time Casing
Volume

Temp.
fc)

pH Cond.
(us)

Comments

l :  13 I l r .  < 7.22 ?3 tq
6 arao )f , .  I 7- 2q < t14
alk z t ' l -A 7zg

"  
?3q

Fe= mdL ORP = mv DO= mgtL

Sample ID Date Time Container
Type

Preservative Analytes Analytic
Method

MLJ-Z 1-Lt -03 [ :90
Svoa- F\C- | \Pr tS GTi f  AtBf 8o , S/Eozo

,zbt)

Di\TEMTL{TEVORMS\FIELD\WEUJAMP|WPD
NSM 5,llr,t



CANaeRIA

WELL SAMPLING FORM

Projec! Name:

Project Number:

lhta gaccison S\'

lnitial Depth to Water:

Volume/ft:

Start Purge Time $: I O

Well ID: f\.1l^'l - 4l

Well Yield:

Sampling Method: Well Diameter: 2[l pvc

Technician(s):

Total Well Depth: Waler Column Height: l. ( Q

I Casins Volume: 3 Casing Volumes: / I

Did Well Dewater?: Total Gallons Purged:

Stop Purge Time: Bl z Total Time: l1.1 n^.i .r

:asilg Volume = Watr colurm heigbt r Volume/ ft
Volumrr'fr (eallons)

o- t6

1.4 ' t

Fe=

:$EMILATB\FOAITISIFIBLE{WEI-I-SAMPIC/PD
9{ 5Al,9a

IJd'gL ORP = DO= mgtL

\PH5 cr ir  AtBf I  s/Eozo



Cannente
WELL SAMPLING FORM

Project Name:

Project Number:

Site Address:

It4t.1 l.\c(ri9on S{.

Initial Depth to Water:

Volume/ft:

Purging Device:

Stafi Purge Time: i:k S

Casing Volume = Watcr column beight x Volumd fi.
WeU Diam.

2 "
4"
6^

Volu[Idft (!a onsl
0,t 6
o65
|.47

Well ID: fvl l^l- 5

Sampling Method: Well Diameter: 2[l pvc

Technician(s):

Total Well Deoth: Water Column Height: g .p 7

I Casing Volume:

Did Well Dewater?: Total Gallons Purped:

Stop Purge Time: S ! g

Fe= mgL ORP = DO= mgL

Sample ID

\en5 GTfk AtBf 8o I SlEozo

:\TEMPL{TIXFORMSIFIELD\WBUJAMP2.W?D
SM 54ll9,1



CaNagRIa

WELL SAMPLING FORM

Project Name:

Project Number:

Site Address:

WeI Diam.
2 "
4"
6"

Volume/ft (lanonsl
0 . t 6
0.65
t.4' l

lLrta \ '\crcison S{'

Initial Denth to Water:

Volume./ft:

Purging Device:

Start Purge Time: 4, .,

Sasirg Volume = War€r c.oluD.r heigbt r Volu$€/ ft,

Sampling Method: Well Diameter: 2 [pvc

Technician(s):

Total Well Depth: Water Column Height:. 7,s

Stop Purge Time: q,. z Total Time: /4 mi n

Fe=

\TAXPL{rgm.M51F|E-D^W![-IJAMprW]D
'M yJtl9a

mglL ORP = mglL

\PHs GTif nft3f 80 , SlEozo



CAMBRIA

APPENDIX B

Analytical Results for Quarterly Groundwater Sampling



gp u"cu.Roell AnalYical lnc.
I l0 2nd Av{u€ Sout}r rD7, Pacbe@, CA 911553 5560

Teleplone :9?5 798 t6?O Fax:925-798 t62?

Cambria Env. Technology

6262 Holl is St,

Emeryville , CA 94608

Client Proiect ID: #54O-O188: Borsuk Date Sampled: 0ll23l03

DateReceived: 0l/24103

Client Conlact: Ron Scbeele DateReported: 0l/29/03

Client P.O.: DateConpleted: 0l/29103

Workorder :0301313

January 29, 2003

Dear Ron:

Enclosed are:

1). the results of 6 anallzed samples fiom your #540-0188; Borsuk project,

2). a QC reporr for the above samples

3). a copy of the chain ofcustody, and

4). a bill for analytical services-

All analyses were completed satisfactorily and all QC samples were found to be within our control lirnits.

Ifyou have any questions please contact me. McCampbcll Analyical Laboratodes stives for excellence

il qualiry, service and cost. Thank you for your business and I look forward to working with you again.

Yours truly. /a
I t,/

- ! lr
.-rv1'^lLoT

Angela Rydelius, Lab Manager



McCampbell Anall'tical lnc,
I l0 2nd Averk South,9D7, Pacleco, CA 9a551'5560

Te lep l tok :9?5-798 ,620 Fax :925 798 1622

Cambria Env- Technology

6262 Holl is St.

Emeryville , CA 94608

Client Proiect ID: #540-0188: Borsuk Date Sampled: 01/23103

Date Received: 0l/24l03

Client Contaci: Ron Scheele Date Extracted: 0l /25/03-01 /2'7 101

Client P.O.: Date Analyzed: 0|125l$-0f /27101

Gasolire Range (C6-Cl2) Volati le Hydrocarbons as Gasoline with BTEX and MTBE*
Ext-rction mthodr SW50]0B tuBlrri.al nFtbodr: SU8o?lB/8Ol5Cm Wo* Order: 0l0llll

Lab ID Cli€nt ID Mnlrix TPU(g) MTBE Benzene
'roluene

Ethylbenz€ne Xyl€nes DF % s s

001A MW- l 110,000.a.h Nrl000 600 1600 ND<100 4l,000 200 108

002A I\,1w2 l l 0 0 , a NB25 27 32. t 9 150 I 94.4

003A MW-3 ND Nt-) ND ND ND ND I r06

0044 MW-4 51,000,a ND<2500 r 8,000 410 1500 1200 200 106

005A MW-5 ND ND 2.1 ND ND ND I l 1 6

006A Nt) ND ND ND ND ND I I  1 7

Reporting Limit for DF =l;
ND ftans not detecred at or

abov. tl|. rcporting limit

50 5.0 0.5 0.5 0.5 0 .5 lts4-
S NA NA NA NA NA NA mg./Ke

*water and vapor samplesare reporred in fg/L, soil and sludge samples in mglkg, wipe samples in !g/wipe, and TCLP extracts in pgll.

4 clullered chromalogram; sample peak coelures with surogate peak

+The lollowinB descriptions oftbe TPH chromatogram are cursory in narure and Mccampbell Analfical is not responsibl€ for their interpreralion: a)
unmodified or weakly modified gasoline is significanl; b) hea er gasoline range compounds ar€ significanr(ag€d gasoline?); c) Iighrer gasoline range
lompounds (tbe most mobile fraction) are significant; d) gasoline ran8e compounds having broad chromatographic p€aks ar€ significanr; biotogically
ahered SasoliDe?; e) TPH paltem that does not appear to b€ derived from Basoline (stoddard solvfil / minenl spirit?); 0 one to a few isolated non-rarger
peaks pr€sent; 8) strongly aged gasoline ot diesel range €ampounds are significanti h) lighter rhan water immiscibte sh€€n/product is pr€senr; i) liquid
sample lhal contains B.eat€r than -2 vol. % sediment;j) reporting lirnit raised due to high MTBE content; k) TPll panem that does not appear ro be
Cerived from gasoline (aviation gas) m) no recogni?able partem.

DHS Ceaification No. I 644 Angela Rydelius, Lab Manager



McCamnbell Anah4ical lnc.
t lO 2nd Av€nE Soulh, ,Dl, Pacn€co, CA 94553_t56o

Tcl€phone : 92 5 -79E- 1620 E! :915 79a'1622

Date Sampled: 0l/23/03Client Proiect ID: #540-0188: BorsrtkCambria Env. 
'I 

echrology

6262 Holl is St.

Emer''ville, CA 94608

Date Received: 01/24l03

Date Extacted: O | /25103-0 | 127 /0JClient Contact: Ron Scheele

Date Analyzed: 01 /25 I 03 -Ol l2'1 /03

Methyl tert-Buayl Ether*
Anal)tical mthods: Sw8?608 wort Oder: ol0l3ll

Reponing Limit for DF =t;
ND means not d€tected at or

above the reporting limit

. wat€r and vapor samptes and all TCLP & SPLP extracts ar€ report€d in pdl- soiVsludgdsolid samples in Fglk8, wipe samples in tglwipe,

means not detected above the reponing limili N/A means anal)te not applicable to lhis analysis

) lighter than water immiscible sheen/producl is present, i) liquid sample that contains grealer than -2 vol. % sedimenr;j) sample diluted due to high

DHS Certifrcation No- t644 Angela Rydelius, Lab Manager



Tct€plde:925-79&1620 Fax :  925-79f f -  1622

4F 
M"Cu-luell Analltical Inc.

QC SUMMARY REPORT FOR SW8021B/8015Cm

Matrix: W Workorde,: 0301313

EpA Method: sw8021B/BO15Cm Extraction: SW5O3O8 EatchtD:5715 Spiked sample lD: 03013i2-001A

Compound
Sample Spiked MS' MSD' MS.MSD' LCS LCSD Acceptance Criteria (%)

Low Highpg/L p9/L % Rec. % Rec. o/o RPD % Rec. % Rec. % RPD

TPH(gas) ND 60 107 0 2.63 l l l l 0.303 80 120

120MTBE ND l 0 t06 103 1 .61 94.1 96 | .33 80

Benzene ND l 0 n t n 2 |  . 3 1 I  t 0 I  l 0 0.375 80 120

t20Toluene ND I O t07 t09 |  . 8 1 I  t 0 r09 0.430 80

Elhylbenzene ND t 0 104 l0? 2.21 r08 107 0.713 80 t20

Xylen€s ND l 0 100 t01 6,45 I  t 0 I  t 0 0 80 t20

t 2 0%ss: 9't.2 100 94 94.8 0.89? 9 4 5 95 .8 r .39 80

All rarg€t compounds in the MedDd Blank of this exlraclion batch wer€ ND less rhan th€ method RL with the follo\r'ing exceplions

NONE

= nol enough sample lo perform rEtrix spike and rnatix spike duplicate.
= analyte concentretion in sample exc€eds spike amount tor sol rulnx of exceeds 2r sp;ke amounl tor water malix or sample diluted due lo high malnx or

Recovery = loo' (Ms-sample) / (Arnount spiked); RPD = 100' (Ms - MsD) / (Ms + MsD) '2.

MS and / or MSO spike recoveries may nol be near 1 00% or tle RPOS n€ar 0% ifr a) the sample i5 inhomogenous AND contains signifi€anl concenttations ol
relalive to trc amount sDiked. or b) if



Tel.phone : 925'798-1620 Fai : 925-798'1622
#F 

lr.lcCamptell Analytical Inc.

QC SUMMARY REPORTFOR SW826OB

Matrix: W Wo*order: 0301313

EPA Method: SW826OB Exkaclion: SW5030B EatchlD:5701 Spiked Sample lD: 0301288-004C

Compound
Sample Spiked MS' MSD' LCS LCSD LCS.LCSDAcceptance Criteria (%)

pg/L lrg/L Yo Rec. o,4 Rec. % RPD "h Rec. o/o Rec % RPD HiSh

Methyl-t-hutyl eiher (MTBE) ND t 0 95.3 i0 t 6.58 8 t . 4 7 6 9 5 1 8 70 130

TOSS I : t06 t00 91.3 98.1 1 0 0 I  t 0 t05 4 8.1 70 130

All target compounds iD thc Method Blank oflhis cxtraction barch w€r€ ND less than the melhod RL wi(h the following exceplions:

NONE

= not enough sample to F€rfom matriy spike and mairix spike duplicate.
= anaMe conc€nlrataon in sample exceeds sFike aarount loa soil malrix or exceeds 2x spike amounl for water rBtrix or sample diluled due lo high matrix oa

Recovery = 100 ' (Ms-Sample) / (Amounl Spiked); RPO = 100'(MS- MSD) / (MS + MSD) '2.

MS and / or MSD spike recoveries may not be near 100% or he RPDS n€ar 0% if: a) the sample is inhdnogenous AND conlains signillc€ni concenltahons of
relative io the emounl spiked. or b) if lf|at specjnc safiple matix itterfetes with spake recovery.
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CAMBRIA

APPENDIX C

Analytical Results for SVE System Operation



McCampbell Anall'tical Inc.
I 2nd Avenue S.ud! tD7, Pacleco, CA 94551 5560

Tel.plon. i 925-?98'1620 Flx : 925-t98'r622

Workorder :030l l l l

January 17, 2003

Dear Ron:

Dnclosed are:

l). the results of ? analyzed samples from your #540-0188; Borsuk project,

2). a QC report for the above samples

3). a copy ofthe {rhain ofcustody, and

4). a bill for analytical services-

All analyses were completcd satisfactorily and all QC samples were found to be within our control limits-

If you have any questions please contact me. Mccarnpb€ll Anal'1ical Laboratories strives for excellence

in quality, sewice and cost. Thank you for your business and I look forward to working with you again-

0^__
Angela Rydelius, lnb Manager

Cambria Env. Technology

6262 Holl is St.

Emeryville, CA 94608

Client Project lD: #540 0188; Borsuk Date Sampled: 0l/08/03

Date Received: 0li l0/03

Clienr Conlact: Ron Scheelc Date Repored: 0lll l/03

Client P.O.: Date Cornpleted: 0l /17103



Cambria Env. Technology

6262 Holl is St.

Emer).ville, CA 94608

Client Proiect ID: #540-0188: Borsuk Date Sampled: 0l/08/03

Date Received: 0l/10/03

Client Contact: Ron Scheele Date Extracted: 01/10/01

Client P.O : Date Analyzed: 0ll10/Ol

Gasoline Range (C6-Cl2) Volati le I lydrocarbons as Gasoline with MTBE and BTEX in ppmv*
Extracrion mrhodi SW5010B Analyricatft$ods: Sw802tB/E0l5Cm Wo*Ordcr: 030 lt

tlb ID Client ID Matrix
' IFH(e)

MTBE Benzene Tolu€ne E(hylhenzene Xylenes DF % S S

o0  tA INF I  r 00 ,a ND< 100 22 21 N D < I O l 8 40

0024 EFF ND NI) ND ND ND N D I

ppm (tng/L) to pprnv (ul/L) conversion for TPH(g) assumes the molecular ,"veighr of gasoline to b€ equal ro rhar ofhexane.

Reponint Limit for DF:l;
ND mars not dekcted ator

abolr tlt Eponing limil

t 0 t - ) 0 .  t 5 0 . 1 5 0 . 1 5 0.25 I UUL

s NA NA NA NA NA NA I m&Kc
'waler and vapor samples are reponed in Fg/L, soil and sludge samples in mg/kg, wipe samples in |rg/wipe, and TCLP extracls in ttg/L.

4 clutr€red chromatogramj sample peak coe'utes wirh surrogate peak.

+The followinc desciptions ofthe TPH chromatogram ar€ cursory in nature and Mccampb€ll Analltical is not responsible for their inrerpretatian: a)
unmodified or weakly modified Sasoline is significanl; b) heavier gasoiine range compounds are significanl(aged gasotine?); c) tighrer gasoline ranBe
:ompoLrnds (the most mobile fraction) are significant; d) gasoline Enge compoLrnds having broad chromalographic peaks are significanr: biologicalty
rltered gasoline?; e) TPH patlem that does nor appear to b€ derived from gasoline (sroddard solvent / mineral spirit?); 0 oae to a few isolal€d non-target
Peaks present; 8) strongly aged gasoline or diesel ranSe compounds are signaficant; h) lighrer lhan waler immiscible sheen/producl is pres€nt; i) liquid
;amPle that conlains Ereater than -2 vol. % sedimeDt;j) reporling limir raised due to high MTBE contEnr; k) TpH patrem that does not aFpear ro be
lerived from gasoline (aviation Bas). m) no recognizable part€m.

McCampbell Analytical Inc-
llO2Dd Avenue Soult! #D:r, Pa.I.co, CA 94551'5560

Te lepnone :  925-79E 1620 Fax  :925 798-1622
E E ' l :

Edward Harlilton. Lab DirectorDIJS Certification No. 1644



## 
M"ca*pbell Analytical Inc.

vcnuc Sorrh- fD?. Patheco. CA 94553-5560

Telephone :925-?98-1620 Fd ; 925-?98-162?
E nail: main6'n.carn Dbell @n

QC SUMMARY REPORT IIOR SW802IB/801SCm

Malrix: A Workorder: 0301111

EPA Method: SW8021B/8015Cm Exlracl ion: SW5030g BatchlD:5600 Spiked Sarnple lD: 0301107-001A

Compound
Sample Sprked MS' MSD' IVS.MSD' LCS LCSD

% Rec.

LCS-LCSO Incceptance Criteria (%)

% RPD Low HighUUL UUL % Rec. % Rec- % RPD % Rec

TPH(8as) ND 60 t04 101 r00 96.1 l l l 80 t ) 0

MTBE ND t 0 l0l 92.7 10 .6 90.t 9 4 3 4.O9 80 t ? 0

Benz€ne o 5717 t 0 100 98 2.02 97 1 t0l 5.99 80 120

Toluenf ND t 0 l 0 l t 0 l 0.044 | 99.7 t06 5.92 80 120

120

t20

t20

Elht lbenzenc 0.91 t 0 91.' l 93.3 L5? 95.4 98.4 3 . t 7 80

Xylenes ND 3 0 96 ' l 96.1 0 9 9 1 l0l 3 .95 80

%SS: I  t 5 r00 101 t03 l .  t 6 9 l . 6 9 t . 9 6.61 80

AII taiB€t compounds in the Nlelhod Blank of this exrracrion ba(ch \!ere ND less thao the method RL with the follo\v;ng exceptionsl

NONE

= not enough sample lo perform malrix spike and matrix spike dupticate.
= anaMe mn€entration in sample exc€eds spike amount for soil nrakix or exceeds 2x spike amount tor vrater mafix or sample daluled due lo high matdx or

Recovery = 10O' (Ms-Sample) / (Amounl Spiked); RPO = 100' (MS - MSD) / (MS + MSD)' 2

MS and / or MSD spike recoveries may not be near loo% or tl|€ RPDS near 0% ii a) the semple is lnhomogenous AND contains signincanl €Dncenl.ations ot
.elalive to lhe arnounl sDiked. or b) ifthal
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McCamnbell Anahtical lnc.
I l0 2nd Avoue South, tD7, Pacheco, CA 94551-5560

Telephone : 925-798 t62o azx :9),5-798-1622
E-nr3tl:

WorkOrder: 0302159

Febmary 19, 2003

Dear Gretchen:

Enclosed are:

1). the results of 2 analyzed samples from your #540-0188-55; I lorsuk project,

2). a QC report for the above samples

3). a copy ofthe charn ofcustody, and

4)- a bilt for analytical services.

All analyses were completed satisfactorily and ali QC samples were found to be within our control limits.

Ifyou have any questions please contact me. McCarnpbell Analyical Laboratories strives for excellence

in quality, service and cost. Thank you for your business and I look forward to working with you again,

l-_:_

Angela Rydeli{ts, Lab Manager

Cambria Env, 1'echlology

5900 Holl is StIeet, Suite A

Emery"r'ille, CA 94608

Clieot Proiect ID: #540-0188-55: Borsuk Date Sampled: 02/12/03

DateReceived: 02ll2lo3

Client Contact: Gretchen Hcllnrann DateReported: 02119/03

Client P.O.: Date Conpleted: 02l19/03



,S* u.Cu-ptell AnalYical Inc-
llO 2nd Avenue South, {D?, Pacheco, CA 94551-5560

Ielephoft : 92j -?98- t 620 F^x:925,19a ft22

Cambria Env. 1'echnology

5900 Holl is Street, Suite A

Ernery.rille, CA 94608

Client Proiect ID: #540-0188-55: l lorsuk Date Sampled: 02l12103

Date Received: 02l12103

CIient Contactr Gretchen Ile llmann Date Extrac(ed: 02/l l/03

Client P.O.: Date Arallzed: 02/13/03

Gasoline Range (C6-Cl2) Volati le Hydrocarbons as Gasoline with MTBE and BTEX in ppmv*
Erh:ction trrhodi Sw50l0B .{nalydcll 'ftrtnrr: Swso2lt}/8ol5cm Work0rdrr:olo?159

bb lD Cl ienr ID M.rrix rPH(s) MTBI] Benzene Tolu€ne Ethylbenzcne Xylenes DF % s s

o0 tA TNF 5200,a ND<50 t 9 40 4

o02A EFF ND ND ND ND N D ND 99.6

pPm (ma/L) to ppmv {ul/L) conv€rsion for TPH(B} assumes the molecular w€ight ofgasoline to b€ equal to lhar ofhcxane-

Reponing Limil fo. DF = l;
ND trans nol deiecred alot

above th€ epollin8 lim;t

l 0 0 .  t 5 0 . 1 5 0. t5 0.25 louL

S NA NA NA NA NA NA mC/KB

'water and vapor samples are reported in pgll, soil and sludge samples in mg/kg, wipe samptes in ,rglwipe, and TCLP exlrach in [iL

# cluttered chromatogram; sample peak co€lutes with surrogate peak

+The following descriptions ofthe TPH chromatogram are cursory in nllur€ and Mcc"mpbell Anal)ticat is not responsible for th€ir interpretation: a)
unmodified or weakly modified gasoline is si8nificant; b) heavier gasoline rang€ compounds ar€ significant(aged gasotine?); c) tighter gasotrne mnge
compounds (the most mobile fraction) are significant; d) gasoline range compounds having broad chromalographic peaks are significant; biologically
altered gasoline?; e) TPH pattem that do€s nol app€ar lo b€ derived from B?soline (stoddard solv€nr / mineral spirir?); t) one to a few isolat€d non,rarget
peaks present; g) stronglv aged Sasoline or diesel range compounds are significant: h) Iighier rh"n water immiscibte sheen/producr is presenl; i) tiquid
eample that conlains grealer than -2 vol. 0z s€dimenl; i) reponing timil raised due to high MTBE contenr; k) TpH pa(em rhat does not apD.ar to be
derived from gasoline (aviarron gas). m) no recoSnizable pa.rem.

r 644 Angela Rydelius, Lab ManagerDHS Certification No-



McCamnbell Analvtical Inc. Tel€phore : 92i-?98- 1620 Fax :925-79E-1622

QC SUMMARY R.EPORT FOR SW802lB/80l5Cm

Malrix: A Workorder: 0302159

EPA Method: SW8021B/8015Cm Extraction: SW5030B BatchlD:5892 Spiked Sample lD: N/A

Compound
Sample Spiked MS' MSD' MS MSD' LCSD LCS,LCSDAcceplance Criteria (%)

UUL UUL Vo Rea. % RPD o/o Rec. % Rec. % RPD High

TPH(gas) N/A 60 N/A N/A N/A 108 t l 1 1.26 10 r30

MTBE N/A l 0 N/A N/A 9 r  l t l l 2 4 1 7{)

10

t 3 0

B 0

t30

Benzcn€ N/A l 0 N/A t 03 t0 l 0.696

Tolu€ne N/A l 0 N/A 96.5 9 5 9 0.687 70

Ethylbenz€ne N/A l 0 NiA N/A t 04 t03 0.269 70 t30

Xylenes l0 N/A N/A I 00 t00 0 10 r30

%SS: 100 N/A N/A N/A 9 8 5 94.8 3 .87 80 t20

All largtt compounds in th€ Method Blank ofthis extraction batch ilere ND less than thc method RL w;th the followine exceDrions:

NONE

= nol enough sample lo perform malrix spike and matdx spike dupticate.
= anaMe concentralion in sample exc€eds spike amounl for soilmatrL or exceeds 2x spike anrount forwater malrit or sample diluled due tohigh mahix ot

Recovery = 100' (Ms-Semplel / (Amount Spiked), RPD = 100. (MS - MSD) / (MS ' MSD) '2

MS and / ot MSD spike ecoveries may nol be near 1 0O% or ihe RPDS n€ar 0% if: a) the sample is inhomogenous ANO contains significanl concenlrations ot
relative to lhe amouni soiked. or b) if that
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4p 
Ir,lcCamnUell Analy'tical lnc.

I t0 ?nd A!€Duc South, *D7, Pach€co, CA 94551-t560

Telephorc : 925-798 I620 Far j 9?5-798 I622
E-mi l :

Camhria Env. Technology

5900 Hollis St, Suile A

Emer].ville, CA 94608

Client Proiect ID: #540-0188-55: Borsuk DateSampled: 0]/04/01

DateReceived: 03/05/03

Client Contact: Gretchen Hellmann Date Repofied: 03/10/01

Client P.O.: Date Conpleted: 03/10/03

Workorder: 0303047

March 10, 2001

Dear Gretchen:

Enclosed are:

l). the resuhs of 2 analyzed samples from your #540-0188-55; Borsuk project,

2). a QC report for the above samples

3). a copy ofthe chair of custody, and

4). a bill for analyical services-

All analyses were completed satisfactorily and all QC samples were found to be within our conkol liruts.

Ifyou have any questions please contact me. McCampbell Anal)dical Laboratories strives for excellence

in quality, service and cost. Thank you for your business and I look forward to working with you again.

Angela Rydelius, Lab Manager



Cambria Env. Technology

5900 Hollis St, Suite A

EmerJville, CA 94608

Client Project lD: #540-0188-55; Borsuk Date Sampled: 03/04/03

DateReceived: 03/05/03

Client Contact: Gretchen Hellmarur DareExtacted: 03/05/03

Client P.O.: Date Anallzedi 03/05/03

Gasoline Range (C6-C12) Volafi le Hydrocarbons as Gasoline with MTB[, and BTEX in ppmvt
Exfachon rEthod: SW50.I0B tuElJ,tical mtho&: Sy8o2tB/8otjcm Wo* Ordcr 03030!17

tab ID Client ID Mar. ix rPH(s) N,l TB[: Benzene Ioluene Ethylbenzene Xylenes DF % s s

00 lA INF 4I00,a ND<50 17 22 ND<IO 2 8 40 98.  r

002A EFF ND ND ND ND ND ND 99.9

ppm (m8/L) to ppmv (uyl) convetsion for TPH(8) assumes th€ mol€cular w€ight ofgasoline to be equal to that ofhexane-

Reponing Limil for DF =l;

I\rD rneans not det€cted tt ot
aboK lh. Eponint limit

t0 1 . 5 0 . l 5 0.15 0 . 1 5 o.25 I UUL
S NA NA NA NA NA NA I mg/Kg

rwater and vapor samPl€s are reponed in !8/L, soil and sludge samples in mglkg, wip€ samples in Fgltripe, an,, TCLP 
"*r.rr 

in pglL

# cluttercd chromatogrami sample peak coelures wirh surroSaie peak.

+The following descriptions oflhe TPH chromalogram are cursory in narure and Mccampbetl Analltical is nor responsible for rheir interpretation: ai
unmodified or weakly modifiEd gasoline is sigDificanti b) heavier gasol;ne rang€ compounds are significant(aged Sasoline?); c) iighrer gasorrne rangc
compounds (the most mobil€ lraction) are significant: d) gasoline range compounds having broad chromatographic peaks are significanr; biologically
alter€d Sasoline?; e) TPll pattem that does not appear to be derived from Basoline (sloddard solvent / minerat spirir?); 0 one to a few isotared non,rarger
peaks present; g) slron8ly aged gasaiine or diesel mnge compounds are signillcant: h) tighl€r than wat€r immiscible sheen/producl is pr€sent; i) liquid
sampl€ that contains Srealer than -2 vol. % sediment,j) reporting lirnit raised due to high MTBE conreni; k) TpH panem that iloes nor appear to be
l€rived from gasoline (avialion gas). m) no recognizable partEm.

McCampbell Anahtical lnc.
llO ?nd Avena South, ,D7, Pacheco, CA 94553 5560

Tel€phone : 9?t'79 8 )620 F^x:925-198 t622

t644 Angela Rydelius, Lab ManagerDHS Certification No,



1 - -  ^
,4 McCamobell Analvtical lnc.

2nd Alenue Souih, #D7, Pacheco, CA 94553-5
lcldroDc : 925 198-16?0 Fd : 925-79A-1622

E haill

QC SUMMARY REPORT FOR Sw802lB/80l5Cm

Matrixi A Workorder: 0303047

EPA Method: SW8021B/801scm Extraction: SW5030B BatchlD:6069 Spiked Sample lD: 0303041-OO4A

Compound
Sample Spiked MS' MSD' t\rs-MsD' LCS LCSD LCS-LCSOAcceptanceCriteria (%)

UUL uL/L % Rec, % Ree, % RPD % Rec. % Rec. % RPD High

TPH(gas) ND 60 5 t05 9-86 992 109 9.08 80 t20

MTBE ND t 0 8 t . 2 9 l I  I . 4 t 0 l 81 .5 I5 .9 80 r20

Benz€ne ND t0 5 l r 6 l . J0 88.9 9l 4.49 80 t20

Toluene ND t0 I  l 0 l t l 0-320 82 .5 88.1 6. '16 80 120

Elhylb€nzene ND t 0 I  l 5 I  1 9 8 9 6 95.1 6.20 80 t20

Xylenes ND 30 110 t20 0 87 .3 92.7 5.93 80 t20

7.SS: 0 r00 l | 2 0.625 t 0 t 91.4 3.)'7 80 120

All target compounds in lhe M€thod Elank oflhis extraclion batch were ND less than lhe method RL wilh rh€ following exceplions:

NONE

= 0ol enough sample lo perfom matrix spike and nratrx spike dupticate.
= analyle concenttation in sample exceeds spike amounl fo, soil nEtrix or erceeds 2x spile amounl loa watel maldx or sample diluted due to hiqh matrtx or

Recovery = 166 ' p95-5"mple) / (Amolnt Spiked):RPD = 100' (MS -MSD) /(Ms + MSD) .2_

MS aod / ot MSD spike r€coveries may nol be near 100% oa lie RPDS near 0"/. it a) the sample is inhomogefiousAND contains significant coflcentrafrcns ot
relatave io the amour{ soiked. or b) if thal
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CAMBRIA

APPENDIX D

Electronic Delivery Confirmation



Uploading EDF File, Step 3 Page I of l

Logged in as CAMBRIA-EM (AUTH RP) CONTACT SITE AfiM]NISTRATOR

A82886 Electronic Delivery
Main Menir lVierv/Add Facil it ies I Upload EDD lCheck l lDD

Your EDF flle has been succcessfullv uploaded !

Confi rmation Number: 4544445335
Date/Time of Submittal: 512/?003 2:53:20 PM

Facility Global ID: T06001 00682
Facilify Name: A BACHARACH TR & B BORSUK

Submit lal Tit le: I  QM03
Submittal Type: CW Monitoring Report

https://ab28S6.ecointeractive.corn/ab2886iupload_ed14.asp?temp_folder:441891CAMBRI.-.51212003



Uploading GEO-WELL File Page I of I

Logged in as CAMBNA'EM
(AUTH-RP) coNTACT SrTE  DlrlrNlSTXr\TOR.

A82886 Electronic Delivery
Main MenLr lVjerv/Add Facil it ies I Upload EDD lCheck EDI)

UPLOADING A GEO WELL FILE

Your file has been successfully submitted!

Slbmiltal Tille: 1QM03 geo-well
Submittal Date/Time: 51212003 2:54:50 PM
ConfirmationNumber: 7855789005

Back to Main.Menu

https://ab2SS6.ecointeractive.com/ab2886/upload_geo3.asp?temp_folder:559252CAMBRI... 512/2003


