A RESNA Company

3315 Almaden Expressway, Suite 34
San Jose, CA 95118

Phone: (408) 264-7723

Fax: (408) 264-2435

TO: _MS. SUSAN HUGO

[}
"

Waorking To Restore Nature

TRANSMITTAL

DATE:___1/3/92

ACHCSA-DEH

PROJECT NUMBER:__ 60000.07

80 SWAN WAY, ROOM 200

OAKLAND, CALIFORNIA 9462]

SUBJECT: ARCO STATION 771 AT
899 RINCON AVENUE, LIVERMORE, CALIF.

FROM: JOEL _COFFMAN

TITLE: PROJECT GEOLOGIST

WE ARE SENDING YOU

[ ] Shop drawings

EXpl etters
COPIES DATED
1 1/3/92

[ XAttached [ ] Under separate cover via the following items:

[] Prints [] Reports

[] Change Orders ]

NO.

[ 1 Specifications

DESCRIPTION

| LETTER REPORT OF A VAPOR EXTRACTION TEST

| PERFORMED AT THE ABQVE SUBJECT SITE.

I
|
,’

THESE ARE TRANSMITTED as checked below:

[]1 For review and comment [ ] Approved as submitted

[1 As requested
[] For approval

[ X¥For your files

REMARKS:

f1 Approved as noted

[} Return for corrections

[l

[1 Resubmit _ copies for approval
[1 Submit__ copies for distribution

[1 Return __ corrected prints

Copies: 1 to project file no.

60000 .07

*Revision Date: 11/21/91
*File Name: TRANSMT.FRJ]



ek ks A in Y -
Phona MNamber (Very important)

( )

rimnent?Floor No.

(Your Mame}

& s/
3515 Al
~ors/ 4 . 4

DIRECT PAK™
{Faslest Service-Direct From Pick-Lp
Io Delivery)

INSTA PAK*
{Guaranteed 2 Hour Service for
Poinls Within The Same Zone)

X
d
. [ sHurne pax-
O
a
d
d

(2-3 Hour Service, Availatle from
200 AM to 2:00 PM.}

BUSINESS PAK™
{5 Hour Service - Musl be Ready
by Moon)
QVERNIGHT PAK™

. (Delivary by 10:30 AM Following
Business Day)
SPECIAL PICK-UP OR DELIVERY
{arrange with dispatch in advance)
AIRPORT SERVICE

{same day delivery 1o destinations
natipnwide)

;:._..V!M__ﬁ__ﬂ__

F 2o



Working To Restore Nature

A RESNA Company

3315 Almaden Expressway, Suite 34
San Jose, CA 95118

Phone: (408) 264-7723

Fax: (408) 264-2435

January 3, 1992
013CCAR.VET
60000.07

Mr. Chuck Carmel

ARCQO Products Company
P.O. Box 5811

San Mateo, California 94402

Subject: Letter Report of a Vapor Extraction Test Performed at ARCO Station 771,
8% Rifitot AV ¢nile, Tivermore, Califorfid:™ =
Mr. Carmel:

At the request of ARCO Products Company (ARCO), RESNA (formerly Applied
GeoSystems [AGS]) has prepared this letter report summarizing the results and conclusions
of a vapor extraction test (VET) performed at the above subject site on December 12, 1991.
This VET was performed in conjunction with an on-going subsurface environmental
investigation and anticipated treatment of hydrocarbon-bearing soil beneath the subject site.
The site location is shown on the Site Vicinity Map, Plate 1.

PREVIOUS WORK

A summary of previous work performed at this site by RESNA and others is included in the
Work Plan for Subsurface Investigations and Remediation (AGS, May 1991), in the Work
Plan for Supplemental Subsurface Investigation (AGS, September 1990) and in the
Supplemental Subsurface Investigation Report submitted to ARCO, the Regional Water
Quality Control Board (RWQCB), and Alameda County Health Care Services Agency
(ACHCSA) for review and approval (AGS, April 1991). Addendum One to the May 1991
Work Plan detailing the proposed subsurface investigation to be performed was also
submitted for review and approval to ARCO, RWQCB and ACHCSA (AGS, May 1991).
RESNA completed all proposed phases of work outlined in Addendum One by September
1991. Results of the work completed are summarized in the "Report Additional Subsurface
Investigation” (RESNA, October 1991).



Vapor-Extraction Test Report January 3, 1992
ARCO Station 771, Livermore, California 60000.07
WORK DESCRIPTION

The VET had two objectives: (1) to collect operational data to evaluate the efficiency and
practicality of vapor-extraction as4 soil remediation alternative; and- (1) to-seleet the most
appropriate off-gas treatment alternative, if the operational data suggest that vapor-
extraction is a viable soil remediation alternative.

The vapor-extraction equipment consisted of: a six-cylinder internal combustion (I.C.)
engine; instrumentation for measuring air flow, air velocity, air pressure, temperature, and
volatile organic compound concentrations; and polyvinyl chloride (PVC) piping, fittings, and
wellhead connections. RESNA performed the VET in accordance with Bay Area Air
Quality Management District (BAAQMD) guidelines.

A total of five existing groundwater monitoring wells, MW-1, MW-2, MW+-4, MW-5 and
MW-7 were used during the VET. The location of these wells, as well as other pertinent
site features, are shown on the Generalized Site Plan, Plate 2. Based on results of previous
site assessments conducted to date, the known lateral extent of onsite hydrocarbon-impacted
soils at depths of 30 to 43 feet below grade is depicted on Plate 3.

RESNA operated the vapor-extraction equipment on MW-4 for two and a half hours while
monitoring the change in induced vacuum response at observation wells MW-1, MW-2, MW-
5 and MW-7. The distances between MW-4 and MW-1, MW-2, MW-5, and MW-7 are 60.0,
40.0, 40.0, and 35 feet, respectively. The vapor extraction well air flow rate ranged from 63
cubic feet per minute (cfm) to 91.6 cfm at applied vacuums of 50 to 100 inches of water
column. After the I.C. engine was operated for thirty minutes an influent vapor sample was
collected. A second, influent vapor sample and an effluent sample were collected
approximately two hours later.

After 2-% hours, the vapor-extraction equipment was subsequently relocated to each
observation well and operated for 30 minutes on each well before influent vapor samples
were collected from MW-5, and MW-7. Induced vacuums were again measured in the
observation wells. A portable field organic vapor monitoring instrument was also used to
monitor influent vapor concentrations from each extraction well during the VET.

LABORATORY METHODS

Influent and effluent air samples for laboratory analysis were collected and sealed in Tedlar
bags, and labeled with the sample number, date, time and sampler’s name. RESNA
initiated a Chain of Custody Record and it accompanied the vapor samples to a State-
certified laboratory. The samples were analyzed for benzene, toluene, ethyl benzene, and
total xylene isomers (BTEX) by Environmental Protection Agency (EPA) Method 8020; and
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Vapor-Extraction Test Report January 3, 1992
ARCO Station 771, Livermore, California 60000.07

for total petroleum hydrocarbons reported as gasoline (TPHg), using modified EPA Method
8015.

RESULTS
Field Resulis

The field results of the VET are summarized in Table 1. With the L.C. engine operating on
MW-4 for two and a half hours, significant induced vacuum responses were seen in all
sWsdivition wells Tocated 35 to 60 feet from the vapor extraction well. These results
indicated very good communication in the sandy clay and sandy gravel layer in which the
wells were screened (26 to 40 feet below grade). apprecigbl 2

was_observed in MW-2 MW-S andrMW-7 on red :

ré§ponses were seen in observahon wells when emw from MW-S and MW-J due
58881 in comparison to ﬁ‘jﬂat of

available screen interval in MW-4.

Field organic vapor monitoring of extracted vapors at each of the extraction wells (MW-4,
MW-5 and MW-7) reported vapor concentrations exceeding the max1mum detectmn limit
of the instrument (10,000 parts per million by volume [ppmv]). RESNi
weight of 100 for gaseline when converting vapor concentrations in mgfm3 £o" equivaleiit
concentrations int ppmv. )

Laboratory Results

Table 2 reports the results of laboratory analysis of vapor samples collected at the extraction
well MW-4, at each observation well, and also at the exhaust point of the L.C. engine. Copies
of the Chain of Custody Record and laboratory analysis reports for the vapor samples are
enclosed in Attachment A. Analytical results indicated benzene and TPHg influent
concentrations ranging from 180 to 1200, and 8,600 to 62,000 mllhgrams per cubic meter
(mg/m?), respectively. Analysis of the effftisit danitite-Tronr MeTC: engine, collected to
verify the destruction efficiency of the engine, reported benzene and TPHg concentrations
of 19 and 1,000 mg/m?®, respectively.

CONCLUSIONS

RESNA concludes that vapor extraction is a practical and cost effective soil remediation
alternative at this site. Based on the VET results, the effective radius of influence is very
good and is estimated to be approximately 30 feet from each vapor extraction well. This
radius of influence of 30 feet can be achieved by inducing a vacuum pressure of 50 inches

'-M- _/



Vapor-Extraction Test Report January 3, 1992
ARCO Station 771, Livermore, California 60000.07

of water at each vapor-extraction well, at an air flow of approximately 60 cfm from each
well. The number of additional vapor extraction wells and the number of existing wells to
be used to extract hydrocarbon-bearing vapor from the known lateral extent of impacted
soils (Plate 3) will be determined during the engineering design phase of the vapor
extraction system (VES). The high induced vacuums in all of the observation wells
indicated that the subsurface soils are very porous to air flow and will provide an above
average radius of influence in each well. Also, due to the large volume of soil containing
elevated soil TPHg concentrations, and due to the porous nature of the soil, the mass
extraction rate of TPHg at startup of the proposed VES is expected to be high. Thus at
startup, additional methods of abatement and/or operational adjustments to meet the
BAAQMD off-gas limit of 15 Ib volatiles/day after abatement may be required. This will
be determined during the engineering design phase of the project.

A Remedial Action Plan consisting primarily of the engineering design, permitting,
construction, and startup of the proposed VES will be submitted for review and approval
to ARCO, the ACHCSA, and RWQCB, prior to the design the proposed VES.

RESNA estimates that the approximate, initial TPHg concentration of the combined vapor-
 extraction wells to be abodt ¥,300 ppmv (34,520 mg/m”). Results of the VET indicate a
benzene and TPHg destrucﬁon efficiency of 98.3 percent (%) with the use on an I.C. engine.

DISTRIBUTION
It 1s recommended that copies of this report be forwarded to:

Ms. Susan Hugo
Alameda County Health Care Services Agency
Department of Environmental Health
80 Swan Way, Room 200
Qakland, California 94621

I" ﬁﬁ.'.'v,ﬂ =




Vapor-Extraction Test Report January 3, 1992
ARCO Station 771, Livermore, California 60000.07

Please call if you have any questions regarding this letter report.

Sincerely,
RESNA

Aot PG

Valli Voruganti
Project Engineer

ol G-

: "- Joel Coffmann
Project Geologist

WW

Joan E. Tiernan, Ph.D, P.E
Engineering Manager

F o s

o et

Attachments: Plate 1, Site Vicinity Map
Plate 2, Generalized Site Plan
Plate 3, TPHg Concenirations in Soils at 30 to 43 feet Depth
Table 1, Vapor-Extraction Test Monitoring Data
Table 2, Laboratory Analysis of Air Samples
Attachment A, Chain of Custody and Laboratory Analysis Reports for
Vapor Samples

RESNA—
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Vapor-Extraction Test Report January 3, 1992
ARCO Station 771, Livermore, Califorma 60000.07
TABLE 1
VAPOR-EXTRACTION TEST MONITORING DATA
ARCO Station 771

Livermore, California

Observation Wells
Influent Ajr Stream MW-2 MW-5 MW-7 MW-1
Flow  Concen- Applied Temp. Elapsed Induced Induced Induced Induced
tration  Vacuum Time {min) Vactum Vacuum Vacuum Vacuum
534 NM 39 50 0 1.0 08 0.7 NM
872 >10,000 >100 55 k() 43 5.8 3.7 NM
894 >10,000 98 57 80 4.8 6.9 50 NM
91.6 >10,000 105 57 9 49 72 5.7 NM
9l6 >10,000 105 60 307 - 49 73 6.0 NM
91.6 >10,000 105 &0 150 T 49 73 6.0 NM
632 >10,000 49 64 30 48 - 50 51 NM
632 >10,000 49 63 60 48 50 51 >3
Distance from extraction well MW-4 (feet): 40.0 40.0 35.0 60.0
Observation Wells
Influent Air Stream MW-1 MW-4 MW-2 MW-7
Flow Concen- Applied  Temp. Elapsed Induced Induced Induced Induced
tration Vacuum Time {min) Vacuum Vacuum Vacuum Vacuum
816 >10,000 %6 56 Q }{) 0.9 0.4 00
§1.6  >10,000 81.8 55 30 \\S.D). 33 05 11
/
Distance from extraction well MW-5 (feet): 30.0 40.0 80.0 60.0
QObservation Wells
Influent Air Stream MW-2 MW-4 MW-5
Flow  Concen- Applied Temp. Elapsed Induced Induced Induced
tration  Vacuum Time (min) Vacuum Vacuum Vacuum
828 >10,000 it 57 0 2.0 2.0 1.2
8238 >10,000 100 54 30 2.0 23 13
Distance from extraction well MW-7 (feet): 44.0 3500 570

i
L

Flow measured in cubic feet per minute (CFM).

Concentration measured in parts per million by volume (ppmv) on Lower Explosion Level (LEL) Meter.
Vacuum measured in inches of water column vacuum.

Temperature measured in degrees Fahrenheit.

NM = Not Measured.

RESNA—




Vapor-Extraction Test Report January 3, 1992
ARCO Station 771, Livermore, California 60000.07
TABLE 2
LABORATORY ANALYSIS OF AIR SAMPLES
ARCO Station 771
Livermore, California
Sample ID Sample Elapsed TPHg B T E X

Location Time of Sample
60000.07-AS1 MW-4 30 62,000 1200 150 28 4
60000.07-AS2 MW-4, 150 38,000 1100 180 4 86
effluent Qutlet 30 %OOOJ: 19 14 64 18
60000.07-A83 MW-4 3 CT4000 180 23 <12 <12
60000.07-A54 MW-7 30 30,000 740 150 15 87
60000.07-AS5 MW-5 30 8,600 220 <12 <12 <12

Concentrations reported in milligrams per cubic meter (mg/m3)

< : Below the minimum laboratory detection limit for air.

NA: Not analyzed.

TPHg: Total petroleum hydrocarbons as gasoline (analyzed by EPA Methods 8015 and 8020).
B: benzene, T: toluene, E: ethylbenzene, X total xylene isomers

BTEX: Analyzed by EPA Methods 8015 and 8020

* Qutlet effluent vapors sampled after abatement by the internal combustion engine.

> RESNA—



ATTACHMENT A

CHAIN OF CUSTODY AND LABORATORY ANALYSIS REPORT
FOR VAPOR SAMPLES
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SEQUOIA ANALYTICAL

880 Chesapeake Drive « Redwood City, CA 94083

v (415) 364-9600 + FAX (415) 364-9233

RESNA

3315 Almaden Expwy., Suite 34
San Jose, CA 95118

Attention: Joel Coffman

Project: ARCO 771, Livermore

Enciosed are the rasults from 6 special matrix samples received at Sequoia Analytical cn December 12,1891, The
requested analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

1122020 Air, 60000.07 ASA1 12/12/91 EFPA 5030/8015/8020
1122021 Air, 80000.07 AS-2 12/12/91 EPA 5030/8015/8020
1122022 Alr, 60000.07 EFF 12/12/91 EPA 5030/8015/8020
1122023 Air, 60000.07 AS-3 12/12/91 EPA 5030/8015/8020
1122024 Air, 60000.07 AS-4 12,12/ EPA 5030/8015/8020
1122025 Alr, 60000.07 AS-5 12/12/91 EPA 5030/8015/8020

Please contact me if you have any questions. In the meantime, thank you for the appertunity to wark with you
on this project.

Very truly yours,

SEQUOIA ANALYTICAL

{f ,'\j\vm\ L/{ (_,L\\
‘Maria Lee

| Pfi'oject Manager

J

REPCRT.XLS < 1>



SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

QP 415 364-9500 + FAX (415) 364-9233

RESNA Client Project ID;  ARCOC 771, Livermore Sampled:

3315 Almaden Expwy., Suite 34 Matrix Descript:  Air Received: Dec 12, 1991

+8an Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Anatyzed: Dec 13, 1991
Reported:

_Attention: Joel Coffman ~ First Sample #:  112-2020

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sampie Sample Low/Medium B.P. Ethyi
Number Description Hydrocarbons Benzene  Toluene Benzene Xylenes
Hg/L Hg/t mg/L ua/l 19/l
112-2020 60000.07 AS-1 62.000 1,200 150 28 48
Detection Limits: 1,500 15 15 15 15

Low ta Mediumn Boiling Point Hydrocarbons are quantitated against a gasoline fuet standard.
Analytes reported as N.D. were nct present above the stated mit of detection. Because malrix etfects and/or other facters

required adaitignal sample dilution. detection imits for this sample nave peen raised,

SEQUOIA ANALYTICAL

yl. \\ "‘\7 | i B I
Mdriz Lee

Project Manager 1122020.ARR <13



SEQUOIA ANALYTICAL

680 Chesapeake DOrive » Redwood City, CA 94063

w (415) 364-9600 « FAX (415) 364-9233

RESNA ARCQO 771 Sampled: |

3315 Almaden Expwy., Suite 34 Matrix Descript: ~ Alr Received: Dec 12, 1991~

:San Jose, CA 95118 Analysis Methcd: EPA 5030/8015/8020 Analyzed: Dec 13, 1891
~ Reported: Dec 17, 199

“Attention: Joel Coffiman  First Sample #:  112-2021

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene  Toluene Benzene  Xylenes
Hg/L ug/L ug/L Hg/L ug/L

112-2021 60000.07 AS-2 58,000 1.100 180 43 86

112-2023 £50000.07 AS-3 14,000 180 23 N.D. N.B.

112-2024 60000.07 AS-4 30,000 740 150 15 87

112-2025 60000.07 AS-5 8800 220 N.D. N.D. N.D.
Detection Limits: 1,200 12 12 12 12

Low 1o Medium Boiling Point Hydrocarbons are quantitalea against a gasoline fuel standard.
Analytes reported as N.D. were nct present above the stated limit of detection. Because matrix effects and/ar other factors

required additional sampie dilution. detection limits for this sampie have been raised.

SEQUOIA ANALYTICAL
\‘. K !l , ;"‘

[‘\\,‘ Loy e
Matia Leg

Project Manager 1122020.ARA <23



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94083
{415) 364-9600 « FAX (415) 364-9233

A ™ 4

: Client Project ID:  ARCC 771, Livermore Sampled: Dec 12, 1991
3315 Almaden Expwy., Suite 34 Matrix Descript:  Air Received: Dec 12, 1991%
-8an Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Analyzed: Dec 13, 1991

‘Attention: Joel Coffman First Sample #:  112-2022 - B Reported: Dec 17, 1981

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene  Toluene Benzene Xylenes
Hg/L ug/L ug/L pa/L Hg/L
112-2022 60000.07 EFF 1,000 19 14 8.4 18
Detection Limits: 80 0.60 0.60 0.60 0.60

Low to Medium Boiling Point Hydrocarbons are quantitatea against a gasoline fuet standard.
Analytes reported as N.D. were not present above tne stated limit of detection. Because matrix effects and.cr other factors

required additicnal sample dilution, detection limits for this sample have been raised.

SEQUOIA ANALYTICAL
)
! . o

\i:l [ l \., \» v : : B —
Miri‘éi Lee

Project Manager 1122020.RRR «3>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
w (415) 364-9600 » FAX (415) 364-9233

ESNA
113315 Almaden Expwy., Suite 34
‘San Jose, CA 95118

ttention: Joel Coffman __r_______QC_S_ampie Group: 1122020-22, 25

"Client Project ID: ARCO 771, Livermore

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene Benzene Xvlenes
Method: EPA 8020 EPA 8020 EFA 8020 EPA 8020
Analyst: L Laikhtman L. Laikhtman L. Laikntman L. Laikhtman
Reporting Units: Lg/L g/l g/l o/
Date Analyzed:  Cec 13, 1991 Dec 13, 1991 Dec 13, 1991 Dec 13. 1991
QC Sample #: BLK121391 BLK121331 BLK121391  BLK121391
Sampie Conc.: N.D. N.O. N.D. N.D.
Spike Cone.
Added: 10 10 10 30
Conc. Matrix
Spike: 11 1 12 34
Matrix Spike
% Recovery: 110 110 120 113
Conc. Matrix
Spike Dup.: 11 11 12 34
Matrix Spike
Dupiicate
% Recovery: 110 110 120 113
Relative
ot Difference: 0.0 0.0 0.0 0.0
SEQUOIA ANALYTICAL % Recovery: Conc. ot M 3. - Cone. of Sampie % 100
Spike LConc. Added
~ ~ ,-\ .
Vi by Relative * Difference: Zare. of M.S. - Conc. of M.S.D. x 100
tMara Lee l

ong.otMS - Joncoof MSD) S 2
Project Manager

1122020.8RR <4>



SEQUOIA ANALYTICAL

£80 Chesapeake Drive « Redwoad City, CA 94063

v (416) 364-9600 + FAX (415) 364-3233

" Client Project iD: ARCO 771, Livermore

ESNA
315 Almaden Expwy., Suite 34
=S8an Jose, CA 95118
“Attention: Joel Coffiman

QC Sample Group: 1122023-24 ~__Reported:

Dec 17,

1991

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene Benzene Xylenes
Method: EPA 8020 EPA 8020 EFA 8020 EPA 8020
Analyst: L Laikhtman L. Laikhtman L. Laikhtman L _aikntman
Reporting Units: ua/L Hg /L ug/L ug/L
Date Analyzed: Dec 13, 1891 Dec 13, 1991 Dec 13. 1991 Dec 13. 1951
QC Sampile #: BLK121391 5LK121391 BLK1213%1  BLK121351
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 10 10 10 30

Conc. Matrix

Spike: 11 12 12 34
Matrix Spike
% Recovery:; 110 120 120 113

Conc. Matrix

Spike Dup.: 12 12 12 36
Matrix Spike
Duplicate
% Recovery: 120 120 120 120
Relative
% Difference: 8.7 0.0 0.0 5.7
SEQUOTA ANALYTICAL % Recovery: ~cne, ot M.S. - Cone. of Sampie x 100
Spike Cang. Adged
\\,\ \\- A\ i --'1 ' ’ - ;
[ T PR T R - jPelatve = Difference Tsne. ot MS, - Cone, of M.S.D. x 100
Mérta Lee { Zenc. ot MBS« Conc. ot MOS0 2
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