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June 17. 1996
Project 20805-123.003

Mr. Michael Whelan
ARCO Products Comnanv
P.O. Box 612530
San Jose, Califomia 95161

Re: First quarter 1996 groundwater monitoring program results and remediation system
performance evaluation report, ARCO service station 2035, Albany, Catifomii

Dear Mr. Whelan:

This letter presents the results of the first quarter 1996 groundwater monitoring program
at ARCO Products Company (ARCO) service station-2035, l00l San PablS hvinu",
Albany, Califomia (Figure l). Operation and performance data for the site's interim soil-
vapor extraction (SVE) and groundwater extraction remediation systenB are also
presented. The quarterly monitoring program complies with Alameda County Health Care
Services Agency (ACHCSA) requirements regardin! underground tank investigations.

LIMITATIONS

No rnonitoring event is thorough enough to describe all geologic and hydrogeologic
conditions of interest at a given site. If conditions have not been identified during the
monitoring event, such a finding should not therefore be construed as a guararltee of the
absence of such conditions at the site, but rather as the result ofthe scope, limitations, and
cost of work performed during the monitoring event.

Please call if you have questions.

Sincerely,

EMCON .:

6aa"-/
Sailaja Yelamanchili
Staff Engineer

6/ffxq.Aftr-T-zx
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June 17. 1996

ARCO QUARTERLY REPORT
Address: 1001 San Pablo Avenue. San Pablo. CaliforniaStation No.: 2035

EMCON Project No.
ARCO Environmental Engineer/Phone No.:
EMCON Project Manager/Phone No.:
Primary Agency/Regulatory ID No.:
Reporting Period:

Cunent Phase of Project:

Frequency of Sampling:

Frequency of Monitoring:

Is Roating Product (FP) Present On-site:

Cumulative FP Recovercd to Date :

FP Recovered This Quarter :

Bulk Soil Removed to Date :

Bulk Soil Removed This Quarter :

Water Wells or Surface Waters,
within 2000 ft., impacted bY site:

Current Remediation Techniques:

Approximaie Depth to Groundwater:

Gmundwuer Gradient (Average):

20805-r23.003
Michael Whelan (,t08) 453-1640
John C. Young /(408) 453-7300
ACHCSA lBarnev Chan
Ianuary 1, 1996 to April l, 1996

of Remediation Systems

Quarterly (groundwater), Monthlv (SVE)

Quarterlv Groundwater), Monthly (SVE)

E ves E l,to
27.9 gallons, Wells AS-IV, AS-2V, RW-I, \||V-I, Y!V-2, and VW-

605 cubic vards of TPH imoacted soil

None

SVE, Air-Sparge, and Groundwater Extraction Systems

9.5 feet

0.009 ft/ft toward southwest (consistent with past evllEl

WORK PERFORMED THIS QUARTER (First- 1996):

l. Conducted quarterly groundwater monitoring and sampling.
2. Prepared and submitted quarterly report for fourth quarter 1995.
3. Operation of soil-vapor extraction (SVE), air-bubbling, and groundwater extraction (GWE)

systens,

WORK PROPOSED FOR NEXT QUARTER (Second- 1996):

1. Perform quarterly groundwater monitoring and sampling.
2. Restart SVE, air-sparge, and groundwater treatment systerns.
3. Prepare and submit quarterly report for first quarter 1996.

QUARTERLY MOMTORING:

Quarterly Groundwater Monitoring and Operation and Maintenance

SVE QUARTERLY OPERATION AND PERT'ORMANCE:
Equipment Inventory:

Operating Mode:
BAAQMD Permit #:
TPH Conc. End of Period (lab):
Benzene Conc. End of Period (lab):
SVE Flowrate End of Period:

10931

Therm Tech Model VAC-10 ThermaUCaralytic Oxidizer
SVE svstem was shut down on 2-7-96.
Catalytic Oxidation

<15 oomv (2-7-96)
<o.l ppmv (2-7-96)
53.1 scfm (2-7-96)

SJA:\ARCONMt0l396.DOC-96 ljt: I
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Total HC Recovered This Period:
Total HC Recovered to Date:
Utility Usage

Blecric (KWH):
Gas/Propane (CF):

Operating Hours This Period (SVE):
oPeraring Hours to Dare (svE):
Percent Operational (SVE):
Operating Hours This Period (GWE):
Percent Operational (GWE):
Unit Mainienance:
Number of Auto Shut Downs:
Destruction Efficiency Permit

Requirement:
Percent TPH Conversion:

902.0 houn
6149.5 hours
4l.3Vo
1934.1 hours

NA
Laboratory analytical results collected during this period indicated the
TVHG and benz€ne concentations in extracted soil vapor discharged to
the atmospherc were below laboratory d€te{tion limits.

Stack Temperature:
SVE Source Flow:
SVE Process Flow:
Source Vacuum:

28.6 scfm (2-7

20 inches of water (2-7-96)

DISCUSSION:
Rising water levels resulted in the submergence of hydrocarbon-impacted zone of soil and screen
in the SVE wells. As a result, TPH concentration in extracted soil vapor was below the detection
limits in January 1996. Therefore the SVE wells were taken off-line on February 7, 1996. The
groundwater treatment system was shut down on March 25, 1996 because of substantial fuel
costs being incurred to operate the ThermTech unit for the abatement of off-gas from the
groundwater treatment system (aeration tank), and because TPHG concentrations in extracted
groundwater decreased from 49,000 llgtL on February 8, 1995 toTO ltgll- on January 30, 1996.

ATTACIIED:
. Table l- Groundwater Monitoring Dat4 First Quaner 1996
o Table 2 - Historical Groundwater Elevation Data
. Table 3 - Historical Groundwater Analytical Dat4 Petroleum Hydrocarbons and Their

Constituents
. Table 4 - . Historical Groundwater Analytical Data, Well MW-3
r Table 5 - Approximare Cumulative Floating Product Recovered, Wells AS-1, AS-2, RW-l,

WV-l, VW-2, and VW-7
. Table 6 - Soil-Vapor Extraction System Operation and Performance Data
. Table ? - Soil-Vapor Extraction Well Data
. Table 8 - Influent and Emuent Groundwater Analyses Surnmary Report
r Table 9 - Estimated Total Dissolved TPHG and Benzene Removed, Summary Repon
. Figure I - Site Location
o Figure 2 - Site Plan
. Figure 3 - Groundwater Dat4 First Quafier 1996
o Figure 4 - Soil-Vapor Extraction and Treatment System, Historical System Influent TVHG and

Benzene Concentations
. Figure 5 - Soil-Vapor Extraction and Treatrnent System, Historical Hydrocarbon Removal RatesI

|,292

53,I scfrn (2-7-!6)

I sfi:\ARcovMrol3g6.Doc-e6 rjt: r 6lt1t96
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Figure 6 - Gmundwater Treatrnent System, Historical System Influent TPHG and Benzene
Concenrations

Figure 7 - Groundwater Treatment System, Historical Hydrocarbon Removal Rates
Appendix A - Field Data She€ts, First Quarter 1996 Groundwater Monitoring Event
Appendix B - Analytical Results and Chain of Custody Documentation, First euarter 1996

Groundwater Monitorins Event
. Appendix C - SVE System Monitoring Data Log She€ts
. Appendix D - Field Data Sherts, Operation and Maintenance Visits, SVE System, First euarter 1996
. Appendix E - Analytical Results and Chain-of-Custody Documentation, SVE System,

First Quarter 1996
. Appendix F - Field Data Sheets, Operation and Maint€nance Visits, Groundwater Treatment System,

First Quarter 1996
. Appendix G - Analyical Reiults and Chain-of-Custody Documentation, Groundivater 'freatment

. System, First Quaner 1996

Bamey Chan, ACHCSA
Kevin Graves, RWQCB-SFBR

Sfi :\ARCOuMI01396.DoC-% ljt: I 6^7t96
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Table 2
Historical Croundwater Elevation Dam

1994 - Pr€sent*

ARCO SeRic' S|adon 2035

l0ol San PabloAvcnue, Albany, Califomia Daie: 05.15-96

DesiSnadon

Top of

. Casing
Elcvnaon

fi-MSL

Hydmulic
Gradi€nr

Depth Groundwar,er

ro Water Elevarion

F]oating. Croundwaicr
Product Flow

Tbickn€ss Dircction

ft.MSL

MW-l

MW-l

MW-l

MW-?

MW-2
MW-2
MW-2
MW-2

02.0t-94
04-26-94
07-29-94
I t-15-94
03-2+95
05-24-95
08-22-95
I l-09-95
o2-27-96

02-01-94
D4-26-94
o7-29-94
I  I - 15 -94
03-2+95
05-24'-95
08-22-95
1l-09-95
o2-2t-

41.4t
4 l . 4 1
4 1 . 4 1
4 1 . 4 t
4 1 . 4 t
4 1 . 4 1
4 1 . 4 1
4 t . 4 1
41.41

40.38
40.38

40.38
40.38
40.38
40.3E
40.3E
40.1E
40.38

9.29

9.25
9.E7

E.76
6.21
9.37

r0.30
t2.25
9.08

9.66
9.60

l0-61
9.23
6.96

r0.02
10.87
13 . t2
r0.25

9.71
9.56

10.65

9.25
7.29
9.53

I  L i 9
12. t7
9.41

32.12
37.t6
31 .54
32.65
15.20
32.04
3 l . l  l
29.16
32.33

NR

NR

NR
NR

0.016
0.019
0.037
0.013
0.012
0.01

0.009

30.72
30.78
29.77
3 l - t 5
11.42
30.36
29.51
27.26
30.13

31.73
3t.88
30.79
32.19
34.t5
31 .91
30,25
28.61
3?.01

NR
NR

NR
NR

0.0r6
o.ot9
0.037
0.0r3
0.0t2
0.0t

0.009

NR
NR

0.016
0.019
0.03?
0.013
0.012
0.01

0.009

NR
NR

0.0r6
0.0t9
0.037
0.0t3
0.0t2
0.ol

0.m9

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

MW.3
MW-l
MW-l

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

02-01,94
04-26-94
o't-29-94
I l-15.94
03-24-95
05-24-95
oa-22-95
I r-09-95
02-21-96

4t.44
4t.44
41.44

4t.44

41.44
4t_44

40.33
4D.33
40.33
40.31
40.33
q.33

40.33
40.33
40.11

02-01-94
04-26-94
01-29-94
I  l -15-94
03-24-95
D5-24-95
08-2?-95
l l-09-95
o2-2:t-96

9.10
E.94

t0.02
4.47

5.92
9.23

t0.6t
| |.9-l
8.84

3 r.23
l l . 3s
30.31
31.E6
34.41
31 . lO
29.72
28.36
3 r.49

NR
NR

sw

sw

NR

NR

esj/h:\2035\2035mdb.xls\Table 2:imi
20805-123.003 Prge I



Table 2
Historical Groundwater Elevation Data

1994 - Presenta

ARCO Scrvic€ Surion ?035
lml San P$lo Avcnue, Albnny, California Date: 05-15-96

DesiEnarion Fi€ld Date

Top of
Casi.g

EI€rrtion

ft MsL

Hyd.aulic

C.adient

D€pth Croundwater
to Water Elcvation

Floating Grouodl|aGr
Product Flow

Thicktrcss Di.ecrion

ft.MSL

MW-5
MW-5
MW-5
MW.5
MW-5
MW-5

o2-0t-94
04-26-94
o't-29-94
1t-15-94
03-2+95
05-2+95
08-22-95
l l-09-95
02-27-96

41,E4
4 t . E 4
4 t . 8 4
4 1 . 8 4
4 1 . 8 4
41.84
4 1 . 8 4
4t.84
41.84

40.t3
40.t3
40.13
40.13
40.l3
?|(}.l3

40.13
40. t3
40.r3

9.74
9.51

10.54
9 . l o
6.21
9.61

I  l . t ?
t2.52
9.52

I 1 . 8 0
|  | . 1 3
12.16
I  l .0 l
9,03

12.45
13.3?
1 4 . 1 3
I  l -86

32.10
32.11
3 t . 30
32.14
35.6t
32.23
30.72
29.12
32.3?

NR
NR

sw

NR
NR

NR
NR

NW

sw

NR
NR

0.016
o.ot9
0.o31
0.0i3
0.0t2
0.01

0.009

ND
ND
ND
ND
ND
ND
ND
ND
ND

MW-6
MW-6
MW-6

RW-l

o?,01-94
04-26-94
07-29-94
I  t -15-94
03-2+95
05-2+95
08-22-95
I1.09-95
02-27-96

02-01-9:t
04-26-94
o1-29-94
I  t -15-94
03-2+9J
o5-z+95
08-22,95
I l -09-95

02-21-96

?8.33
?8.80
27.91
29.12
3 l .  t o
2:t.68
26.81
26.m
28.21

ND
ND
ND
ND
ND
ND
ND
ND
ND

N D ' t .
0oo I
0.02
0 . l o
0.01
0.03
o.o2
ND
ND

NR
NR

0.016
0.019
0.037
0.013
0.012
0.01

0.009

NR
NR

0.016
o_ol9
0.037
0.013
0.012
o.0t

0.009

40.33
uro.ll
40rl3
40.31
40.33
40.33
40.33
40.33
40.33

1.00
9.30
9.91
8.89
9.32
9.75

10.86
20.6t
t6.56

39.33
** 3 l.06
+* 30 43
* r  l r  5 l
**  3t_02
** 30.60
. .29.48

19.72
23.17

fnMSL: cLvadon in fcel. .clativc ro ineo sea tevel
MWN: Srourd,warer flow dj.ecrior and gradi€nt tppty to rhc €[ti.c monito.inq we ncrwork

NR: mr €po.tedi dara noi av.itabh
WSW: wert-southwBr

WNW] west-northwest

*: Fot Prcvious historicaf ground*atq .l€v iondatrple^seF't tto Fourth Quunet 1995 Grcund*atet Mo^ihnaE pm8tun Resutt! arrd R.h.diation
slsten Petor^lnc. Evatuation Repon, ARCO S.nic. Station 2035, Atba y, Catifomia, (EMCON, March 25, t996).

*': tctrrcct€d clcvstion (z')l = Z + (h + 0.73); wh€rc z = nEsurcd €l€varo., h = fl@ti.s p.oducr rhictness, 0.?t = d.nsity ratio of oit ro warlr

esj/h:U035\2035mdb.xls\Table 2:imi
20805-121.003
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I
I Table 3

Historical Groundwater Analytical Daia
Petroleum Hydrocarbons and Their Constituents

1994 - present*

ARCO Servicc StEtior m35
lml San Pablo Awnuc, Albany, Catifomia

Da|.r 05-15.96

.9

B € E E s fis $ f, E

f*i Ei i: i3 gi =g E: EF :$ E5 gg E; Eg
vgLIEJL ydL rgL t'gL

MW-l 02-0t-94
MW-l 04-26-94
MW- | m -29,94
MW-t l l -15-94
MW-l 03-24-95
MW-l 05-2495
MW- l OA-22-95
MW-l I l-09-95
MW.r 02-21-96

MW-2 02-0t-94
MW-2 04-26-94
MW-2 07 .X9-94
MW-2 lr-t5-94
MW-z 01-24-95

<50 t3
990 290
760 2E0
s10 150

8800 1600
4800 200n
7 8 0  3 r 0
5 8  1 4

2700 930

<o.5 0.5 0.6
r . 5  l 8  1 4

<2.5 ',t.t <2.5
7.3 <2.5 30

<50 62 99
<20 5? <20
<2.5 t2 <2.5
<{.5 <0.5 <0_5

t 2  1 8  3 2

l 4

<o.5
<0.5
<0.5

<0.5

<50
<50
<50
<50
<JO

<50
<50
<50
<50

<50
<50
<50
t?o

<50
<50
<50
220
<50
<50
<50

<50

<o.5

1 . 9
l . l

<0.5
<0.5
0.E

<o.5
<o_5
<o.5

<).5
<0.5
<0.5

t 2
<1).5
<{.5
<o.5
<o5
0.8

<0.5

<0.5
<0.5

<0.5

<0.5

<).t
<o.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<o.5

<0.5
<0.5
<0.5

l 9
<0.5
<0.5
<o.5
<o.J
<o.5

<0.5
<0.5
<o.5
<0.5
<0.5

<0.5
<o.t
<o5
<0.5
<0.5

Mw2 05-24-95 at amtysis
MW-2 08-22-95 <50
Mw-2 l149-95 al analysis
MW-z U)-27-96 <50

MW-3 02.01-94
MW-3 04-26-94
MW-3 07-29-94
MW-3 I  l - lJ-94
MW-3 03-2+95
MW.3 05-24-95
MW.3 0E-22-9J
MW-3 lt-09-95
MW-3 02-27,96

MW-4 02-01-94
MW-4 04,?6-94
MW4 07 -29-94

MW-4 I  l - t5-94
MW-4 03-2+95
MW-4 05-2+95
MW-4 08-?2-95
Mw-4 I l-09-95
MW{ VZ-27-96

2_l <0.5
2.4 0.9

<o.5 <0.5
<0.5 <0.5
2.4 <O.5

<0.5 <o_5
<0.5 <0.5
<0.5 <0.5

<0.5
<0.5
<0.5
0.9

<0.5
<o_5

<).5
<o_5

<600
600

<500
<500
<500
<t00
600

<o_5
<0.J
<0.5

39
<0.5
<0.5
<0.5
d.5
<o.5

99

esj/h:\2035V035mdb.xts\Tablc 3:imi
20805-123.003
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Table 3
Historical Groundwater Analytical Data

Petroleum Hydrocarbons and Their Constituents
1994 - Preserr*

Dal. 05-15.96

ARCO Sewicc Stition 2035
l0Ol San Pablo Avenuc, Albatry, Califomia

3

$ "g, E .* . i- s .gE ,i, 3* , Ea fq oi sE $g Eg ig =g *3
F ;F Ei E# if; Ef; E$ !f; Ef; E; :: :; E; E5

rgL rdL rdL ts\-rgLt!gL vElL t!gL

MW-5

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

MW-5

MW-6
MW-6
MW-6
MW.6
MW.6
MW,6

MW-6

RW-l 02-01,94
RW-r 04-26-94
RW-t 07-29-94
RW-t l l -15-94
RW-t 03-24-95
RW.l 05-24-95
RwI 08-22-95
RW-l r l-09-95
RW-t 02-27-96

02-01-94 <50
04-26-94 <50
ot-29-94 <50
I t -15-94 <50
03-24-95 <50
05-24-95 al analysis
0E-22-95 al analFis
I l-09-95 al amlysis
02-27-96 <50

02-0r-94 <50
04-26-94 <50
u-29-94 :50
11-15,94 <50
03-24-95 <50
05-24-95 al analysis
08-22'95 dl.nalysis
ll-09-95 d analysis
02-21-96 <50

<0.5 4.5 <O.5 <0.5
<0.5 <o.5 <o_5 <0.5
<0.5 <o.5 <{.5 <0.5
<0.5 <o.5 <0.5 <0.5
<).5 d.5 <0.5 <0.5

<0.5
<0.5
<0.5
<0.5
<0.5

<0.5
<).5
<].5

d.5

<o.5
<o.5
<{.5
<0.5
<o.5

<0.5
<0.5
<0.5
<0.5
<0.5

Nots.mpled:wcu conncct d to thc r.m.diarion sysrem

Not srmpled: well contain.d floatinS product

Not ialnpledi ectl contain.d florting product

Not sampled: wellcontaincd floari'|8 product

r 1000 560 660 150 | 700
Not sampled: wellcootrirEd floaring prod'ict
Not siriiplcdr wcll conuinad floatiog product

1600 l 3
?10 .  44 7.5 7. .5

240

TPHG: total p€troleum hyalrocsrbons r! gffoline. Califomia DHS LUFT Mehod

VgtL: nic.sgnm p.. li,!t
EPA: Unitcd Stat€st Environrnenlal Protcction Agcncy
MTBE: Merhyl-ler|-butyl cth.r
SM: sratrdard lrFrhod
TRPH: rot l ..covenble p€noleum hydroc$bot$
TPHD| total pctrolcum hydrocarboos as dics€|, Califomir DHS LUFT Method

': For p.evious historic.d aralyticnl data plcrsr rcfcr b Founh 8@n , I99S Gnuntj9!|.. Monno.inl Prognn Resuk! anl R.n diution Slst.n
Pe.fomance Ewl@ion R.WE, ARCO S.tuic. Stutio 2035, Albaar, Culilo^iu. (EMCON, Mdch 25, 1996).
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Table 4
Historical Groundwater Analytical Data

Additional Parameters

ARCO Service Statioo 2035
lool San Pablo Avcnuc, Albany, Californin DaE: 05-15.96

E 
"Esb  =b

tldL tlgL

e e  E =  ;

s; E; I;
vgL lgL Ne/L

x ;
. a A
!  o >  F -
> 1  a 9  0 .  y l
g <  . g <  5 <
F U ]  F I !  F  I J J

T : i

, 8  ;F
=  9 =

'  - i r

MW-3
MW-3
MW-3
Mw-3
MW-l
MW-3

tG29-91
03-19,9?
06-12-92
09-08-92
l0-26,92
l?-ol -92
0r-13-93

45< 1 0ND{a) <lo

NDlb)

Nor analyzed: satnpling for addidon paratneteG was discontirued

VOCS: volarile organic compouodj

EPA: Unit d Sutest Enviondtental Pmtcctior Agcncy

!g/L: micrograrns per lilcr

SVOCsi scni.volntile orgmic compoundr

rcBs: golychlorinalcd biphcnyh analyz. d

ND: trot detecEd (3t compounds tesEd for vOCs w€r. nondctcctable)
(r): all37 compound' .nalrzed effe mndet€ctable €rcept for tolucnc (3.0 Ppb)

O)r all4l conpound! amlyzcd w€rc nondctcctdl€
(c): all 34 conpounds analyzed w€E nondet€ctable
(d): all T compounds aoalrlld wcrc nordetcctable

esj/h:\2035\2035mdb-xls\Table 4:dcl
20805-t23.002 Page I



Table 5
Approximate Cumulativs Floati[g Product Recove'ed

ARCO Service Station 2035
1001 San Pablo Avenue, Albany, Califomia Date:0GlG96

WeU
Designations Date

Floating
Product

Rccovered

gallons

RW-l

RW-l

RW-1

AS-1, AS-2, RW-1, VW-1, VW'2' and VW-7

vw-?

1992

1993

1994

1995

1996

22.3

1.0

0.0

4.6

0.003

1992 to 1996 Total: 2"t .9

esj/h:\2035U035mdb.xls\Tsble 5rdcl
20805-r23.002
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