PACIFIC Foe

| \:.: ENVIRONMENTAL
\\‘\ GROUP INC.

June 28, 1995
Project 330-006.3E

Ms. Amy Leech

Department of Environmental Health
Environmental Protection Division

Alameda County Health Care Services Agency
1131 Harbor Bay Parkway, Suite 250
Alameda, California 94502-6577

Re: Work Plan and RI/FS Supplemental Information
ARCO Service Station 0608 ‘
17601 Hesperian Boulevard
San Lorenzo, California

Dear Ms. Leech:

On behalf of ARCO Products Company (ARCO), Pacific Environmental Group, Inc,
(PACIFIC) has prepared this letter in response to our May 9, 1995 meeting between
Alameda County Health Care Services Agency (ACHCSA), Regional Water Quality
Control Board (RWQCB), ARCO, and PACIFIC regarding the site referenced above. In
accordance with the May 9, 1995 meeting minutes (PACIFIC, May 24, 1995), this letter
presents the following items:

o Results of recent groundwater biodegradation feasibility testing.
» Work plan for enhancing intrinsic bioremediation.
o Results of an additional risk assessment evaluation.

¢ Revisions to the Remedial Investigation/Feasibility Study (RI/FS)
(PACIFIC, November 22, 1994).

e Future work/issues.
Each of these 1items 1s discussed below.

The purpose of this letter is to provide sufficient information to obtain ACHCSA
approval of the intrinsic bioremediation work plan and revised RI/FS. It is ARCO’s goal
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to proceed with implementation of the intrinsic bioremediation enhancement program

and the RI/FS-recomimended remedial action as quickly as possible. However, to

expedite the process, we wish to point out that it is not necessary for these two items to

be approved simultaneously. We request that the intrinsic bioremediation enhancement
program be approved as soon as poessible so that it can be implemented in July 1995. We_ -
also request that the RI/FS be approved in August 1995 in order to implement the
approved remedial action and provide community notification in a timely manner.

GROUNDWATER BIODEGRADATION TESTING

PACIFIC conducted an in-situ groundwater bioremediation baseline study during the
second quarter 1995. The three objectives and methodology to achieve each objective
are discussed below.

1.

To improve the understanding of the factors that control the biodegradation of
dissolved petroleum hydrocarbons in groundwater. PACIFIC reviewed
published technical case studies. These studies identified and described the nature of
the groundwater parameters that are intrinsic indicators of in-sifu groundwater
bioremediation. The studies indicate that the extent of aerobic biodegradation of
petroleum hydrocarbons is generally controlled by the amount of hydrocarbon
present, the rate of oxygen transfer in the subsurface, and the background oxygen
content of the groundwater. Further, hydrocarbon biodegradation is essentially an
oxidation/reduction reaction where the hydrocarbons are oxidized (donates elec-
trons) and oxygen is reduced (accepts electrons). Other compounds can act as elec-
tron acceptors, including nitrate, sulfate, and ferrous iron; however, oxygen is the
favored electron acceptor in this process. As a result of the biodegradation process,
the studies have shown that concentrations of the electron acceptors decrease below
expected background levels. The indicator compounds with the expected concentra-
tion ranges for background and biodegradation conditions, based on literature
review, are presented in Table 1. The studies reviewed are referenced at the end of
this letter and served as the basis for the field testing portion of this study.

To establish baseline concentrations for the groundwater parameters that are
indicators of intrinsic bioremediation. PACIFIC collected additional groundwater
samples from the monitoring and domestic irrigation wells sampled during the second
quarter 1995 groundwater monitoring and sampling event. The samples were
analyzed by PACIFIC in the field for color, odor, pH, electrical conductivity, oxida-
tion/reduction potential, temperature, turbidity, hydrogen sulfide, dissolved oxygen,
and ferrous iron. Groundwater samples were also submitted to Sequoia Analytical
for analyses of sulfate, nitrate calculated as nitrate, total petroleum hydrocarbons
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calculated as gasoline (TPH-g), and benzene, toluene, ethylbenzene, and total xylenes
(BTEX compounds). The results of field and laboratory analyses are presented in
Table 1. The results of dissolved oxygen analyses are shown on Figure 1. The certi-
fied analytical reports, chain-of-custody documentation, and field testing procedures
are presented as Attachment A. '

3. To identify and recommend strategies to enhance the intrinsic biodegradation
process. Based on the results of field and laboratory sampling, PACIFIC found that
dissolved oxygen is generally a limiting factor in wells impacted by dissolved petro-
leum hydrocarbons. Additionally, in the wells where dissolved oxygen levels are
below background, the nitrate calculated as nitrate concentrations are also lower than
background. This finding confirms intrinsic biodegradation is occurring as nitrate is
the next favorable electron acceptor utilized once dissolved oxygen is depleted.
Based on these findings, PACIFIC recommends enhancing the intrinsic bioremedia-
tion occurring at the site by elevating the dissolved oxygen concentrations within the
plume. A work plan for increasing dissolved oxygen levels and to continue monitor-
ing the biodegradation process is presented in the next section.

WORK PLAN FOR ENHANCING INTRINSIC BIOREMEDIATION

This brief work plan was prepared to describe procedures to enhance the intrinsic biore-
mediation in groundwater that is occurring at the site. This work plan proposes a
dissolved oxygen enhancement program and a groundwater monitoring program to
evaluate the performance of the dissolved oxygen enhancement. A work plan overview,
proposed scope of work, report, and schedule follow.

i

PACIFIC proposes to conduct a pilot study to determine if enhancement of dissolved
oxygen concentrations is feasible at the site. Oxygen releasing compounds (ORC) will
be placed into selected existing wells to increase the dissolved oxygen concentrations in
the areas of Wells MW-8 and MW-10 (Figure 1).

Wells SP-1 and SP-2 will be used as the ORC-containing wells. These wells were
selected because of their proximity to nearby groundwater monitoring wells.

Wells E-1A and MW-8 will serve as the downgradient observation wells for Well SP-1.
Well MW-10 will serve as the nearby observation well for Well SP-2. If performance
groundwater monitoring indicates that dissolved oxygen concentrations increase in the -
downgradient observation wells, PACIFIC will continue the dissolved oxygen enhance-
ment program using ORC in the monitoring and homeowner wells impacted by petro-
leum hydrocarbons. ORC is a formulation of very fine, insoluble magnesium peroxide
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that releases oxygen at a slow, controlled rate when hydrated. ORC product literature is
presented as Attachment B. ORC will be used through the remainder of 1995 following
a successful pilot study, then its use will be reevaluated.

Dissolved Oxygen Enhancement and Performance Monitoring

The dissolved oxygen enhancement and performance monitoring progra will consist of
the following.

o ORC will be placed into Wells SP-1 and SP-2. ORC is available in
fabric bags, known as socks. The ORC socks will be placed through-
out the screened interval in each well.

e Wells E-1A and MW-8 will serve as the downgradient observation
well for Well SP-1. Well E-1A is an operational groundwater extrac-
tion well at the site. For the purposes of this pilot study, this well will
be shutdown on a conditional basis, otherwise the oxygen emanating
from Well SP-1 will preferentially migrate to, and be extracted by
Well E-1A. Short-term cessation of groundwater extraction will also
allow PACIFIC to evaluate the affect on the migration of the dissolved
petroleum hydrocarbon plume. If quarterly groundwater monitoring
data indicates that dissolved petroleum hydrocarbons are migrating off
site, PACIFIC is willing to resume groundwater extraction. In the
event quarterly groundwater monitoring data indicates that dissolved
petroleum hydrocarbons are not migrating off site, or if the data is
inconclusive, the groundwater extraction system will remain shutdown
until data supports its reactivation. Cessation of groundwater extrac-
tion will also allow oxygen and nutrient rich groundwater to flow
downgradient from site in to the area of Wells MW-8 and MW-10.

e Well MW-10 will serve as the nearby observation well for Well SP-2.

e The dissolved oxygen concentration in ORC and observation monitor- — T | e

ing wells will be measured on a monthly basis. L Aot M) T,
« During the fourth quarter 1995 groundwater monitoring and sampling pa o ";:'t: "
_ o

event, PACIFIC will repeat the baseline groundwater biodegradation
study that was completed in June 1995 (discussed above) in the ORC
and selected upgradient and downgradient wells. The results of the
follow-up study will be compared to the baseline data.

3300063C\WORKPLAN



June 28, 1995

~ Page>s

Reporting

A summary of the enhancement program will be included in the third quarter 1995
groundwater monitoring report, if applicable. The summary will describe the field
procedures and results of dissolved oxygen monitoring,

A summary of the final results of the dissolved oxygen enhancement program will be
included in the fourth quarter 1995 groundwater monitoring report for the site. The
report will include a discussion of the enhancement program, a comparison of dissolved
oxygen levels and petroleum hydrocarbon concentrations, any difficulties encountered
using ORC, and certified analytical reports and chain-of-custody documentation. The
report will also include discussion of the effects on the petroleum hydrocarbon plume
following shutdown of Well E-1A. Based on these results, PACIFIC will provide a
recommendation to continue the program for another calendar year, or to discontinue the
dissolved oxygen enhancement program.

Schedule

PACIFIC proposes to begin the dissolved oxygen enhancemerit program within

10 working days of written approval of this work plan from ACHCSA, or as quickly as
ORC can be obtained from the supplier. The program will continue through 1995, as
described above. :

ADDITIONAL RISK ASSESSMENT EVALUATION

At the request of ACHCSA in April 1995, PACIFIC evaluated the potential health risk
to residents from inhalation of soil vapor in an enclosed space, or house. The objective
of this evaluation was to determine the potential health risk resulting from inhalation of
volatilized benzene which could migrate from the groundwater surface through the
overlying soil and into houses. PACIFIC used the methodology that was approved by
ACHCSA in November 1993 to determine benzene volatilization and the resulting
pollutant flux across the ground surface. A box model representing a house was then
used; the key parameters, like area of the residence, crack factor, and air recirculation
rate, were provided by Dr. Ravi Arulanantham of the RWQCB. Based on this method-
ology, PACIFIC determined that the potential carcinogenic health risk from this addi-
tional exposure pathway is 5.8 x 10 for children and 1.5 x 107 for adults. At these
levels, no adverse health effects would be expected to occur. '

The methodology, assumptions, -and results of this evaluation were presented at the
May 9, 1995 meeting between ACHCSA, RWQCB, ARCO, and PACIFIC.. At that
time, Dr. Arulanantham approved this evaluation and requested written submittal of the
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results. The methodology, assumptions, and results of this evaluation are provided in
Appendix C as Tables C-1 and C-2. It is our understanding from the May 9, 1995
meeting that Dr. Arulanantham verbally approved this evaluation during the May 9, 1995
meeting and that ACHCSA will approve this evaluation with approval of the revised
RI/FS. ' -

RLI/FS REVISIONS

PACIFIC has updated the RI/FS with additional data collected since November 1993
and the supplemental information presented in this letter. The RI/FS text revisions are
presented as Attachment D. The main revisions of the RI/FS include the presentation of
the results for the groundwater biodegradation testing and additional risk assessment
evaluation, and the modifications to Alternative 2 suggested by ACHSCA. The RI/FS
tables, figures, and appendices will be updated, as appropriate, for the final submittal.
Text revision marks were used to facilitate your review; inserted text is marked using a
double-underline and deleted text is marked using a strikethrough. All revisions are
marked with a vertical revision line located on the right margin of the page for quick

reference.

As agreed in the May 9, 1995, once approval of the RI/FS revisions is received, a
complete bound copy of the revised RI/FS will be submitted to replace the RI/FS
(PACIFIC, November 22, 1994) that is currently on file with ACHCSA.

'FUTURE WORK/ISSUES -

The following items will be implemented according to the schedule described below once
ACHCSA approves of the work plan for enhancing intrinsic bioremediation and the
RI/FS revisions. '

Activity Date
ACHCSA Approval of the Work Plan and RI/FS Revisions Tuly 1995
Approved RI/FS Submittal to ACHCSA August 1995
ACHCSA Final Approval of RI/FS September 1995

Community Notification
Implementation of RI/FS Recommended Remedial Action

Groundwater Management Plan Submittal to ACHCSA ‘November 1995
Reevaluation of Enhanced In-situ Bioremediation Program January 1996
t
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If you have any questions regarding this letter, please call.
Sincerely,

Pacific Environmental Group, Inc.

Keith Winemiller
Project Engineer

(e No. 1263
I ‘ CERTIFIED

_ , ENGINEERING
Debrad-Moser REQLOGIST
Project Manager
CEG 1293
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Attachments: Table 1 - Groundwater Blodegradatlon Study Field and Laboratory
Data

Figure 1 - Dissolved Oxygen Results

Attachment A - Certified Analytical Reports, Chain-of-Custody
Documentation, and Field Testing Procedures

Attachment B - Oxygen Release Compound Product Literature

Attachment C - Inhalation of Benzene Vapor in an Enclosed Space -
Methodology, Assumptions, and Results

- Attachment D - RI/FS Revisions

cc:  Ms. Juliett Shin, Alameda County Health Care Services Agency
Mr. Kevin Graves Regional Water Quality Control Board
Dr. Rawvt Am]anantham Regional Water Quality Control Board
Mr. Michael Whelan, ARCO Products Company
Mr. Chris Winsor, ARCO Products Company
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Table 1
Groundwater Biodegradation Study Field and Laboratory Data
ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, California
Field Analyses Laboratory Analyses
Oxication .
Electrical Reduction Hydrogen Dissolved Ferrous | Nitrate as
Sample pH Conductivity Potential Temperature  Turbidity Sulfide Oxygen Iron Nitrate Sulfate TPH-g Benzene
Well Date Color Odot {unifs) (milllmhos) {millivolts) {degrees C) (NTU) {mg/L) {mg/L) {mg/L} {mg/L) (mg/L) (Hg/L) {ugiL)
Background Range NA NA 65t08.0 <1000 -400to+200 10.0t020.0 <250 ~0 >1.0 >0 >1.0 >5.0 <50 <0.50
{Approximate)
Approximate Range NA, NA 65t0 80 <1,000 -400t0+200 10.0to 200 <250 ~0 <1.0 ~0 <10 <50 =50 >0.50
Indicating Biodegradation
590 H 05/26/95 Clear MNone 737 2,360 o5 205 9.51 0.0 6.0 0.0 38 70 <50 <0.50
633 H 05/31/95 Clear Nonhe 7.09 1,285 -72 18.8 17.85 0.0 1.0 0.2 38 61 <50 0.93
634 H 05/31/95 NA NA NA NA NA NA, NA NA MA NA NA ~ NA NA NA
642 H 05/31/95 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
675 H 05/31/95 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
17167 VM 05/31/95 Clear None 7.37 1,333 -148 18.0 7.44 0.0 2.0 08 22 45 <50 <0.50
17200 VM 05/30/85 Brown None 7.49 1,365 -185 19.8 3040 0.0 1.0 0.2 H &7 <50 <0.50
17203 VM 05/31/85 Brown None 7.21 1.236 -168 18.3 3510 0.0 1.0 0.1 26 45 <50 <0.50
17302 VM 05/31/95 Clear None 7.41 1,193 -15¢ 18.6 8.83 0.0 2.0 0.1 g 58 <50 <0.50
17348 VE 05/30/95 Brown None 7.28 1,423 -113 225 >200 0.0 20 0.6 22 85 <50 <0.50
17343 v 05/31/85 Clear Moderate 7.02 1,180 -226 193 15.11 0.0 1.0 05 <0.10 15 890 <0.50
17374 VM 05/31/95 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 1 {continued)
Groundwater Biodegradation Study Field and Laboratory Data
ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, Californta
Field Analyses Laboratory Analyses
Oxidation
Electrical Reduction Hydregen Dissolved Ferrous | Nitrate as
Sample pH Conductlvity Potential Temperature  Turbidity Sutfide Oxygen Iron Nitrate Suifate TPH-g Benzene
Well Date Color Odor (units}  {millimhas) (millivolts) (degrees C) {NTU) {mg/L) {mg/L) (mg/l) {mg/L) {mg/L) (Mg/L) (Uo/L)
17372 VM 05/31/95 Clear None 7.08 1,37 -227 19.5 11.25 0.0 1.0 0.1 <0.10 100 60 <0.50
17393 VM 05/31/85 Brown None 7.40 1,508 <228 19.8 18.13 0.0 1.0 01 33 74 <50 <0.50
MWV-5 06/01/95 Brown Faint 7.10 1,400 -119 202 88.85 0.0 20 * 19 <01 750 13.0
MwW-7 06/01/95 Brown None 71 1,156 -99 20.7 43.27 0.0 . . 42 68 <50 <0.50
MW-8 06/01/95 Brown Strong 7.09 1,071 -199 204 29.00 0.0 1.0 0.1 <0.10 33 810 5.2
MwW.-9 06/01/95 Brown None 727 1,191 -117 206 »200 00 ‘ . 27 67 <50 <0.50
MW-10 06/01/95 Clear Moderate 7.00 1,301 -198 18.0 9.28 0.0 1.0 .z <0.10 8.1 1,100 <1.2
MW-11 06/01/95 Brown None 715 1,275 -152 18.0 55.40 0.0 1.0 a1 43 75 <50 <D.50L
E-1A 06/01/95 Clear None 763 1,340 -155 204 850 0.0 20 0.1 23 54 680 4.9[
MW-13 06/01/a5 Brown None 723 1,247 -104 21.2 >200 0.0 * * 43 <50 <0.50
MW-14 08/01/85 Brown None 7.09 1,223 -185 18.9 3293 0.0 1.0 0.0 27 62 <50 <050
MW-15 05/31/45 Brown None 6.98 1,336 -230 202 3970 0.0 1.0 0.z <0.10 73 <50 <050
Mw-16 05/31/95 Brown None 743 1,135 -188 202 51.67 0.0 20 0.1 12 LS| 52 <0,50
MwW-17 05/30/95 Clear None 7.25 1,351 -126 18.8 16.82 0.0 1.0 02 18 58 03 1.0
MwW-18 05/30/95 Clear None 7.04 1,401 -136 203 14,39 0.0 1.0 0.2 3 57 <50 <0.50
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Table 1 (continued)
Groundwater Biodegradation Study Field and Laboratory Data
ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, California
Field Analyses Laboratory Analyses
Oxidation
Electrical Reduction Mydrogen Dissolved Fermous | Nitrate as
Sample pH Conductivity Potentlal Temperature  Turbidity Sulfide Oxygen [ron Nitrate Sulfate TPH-p  Benzene

Well Date Color Odor {units)  (millimhos} {millivolts) {degrees C) {NTL) {mg/L) {mg/L) {mg/L) {mg/L) {ma/L) (Hg/L) (ug/L)
MW-19 05/30/25 Clear None 752 1,466 -167 195 2543 0.0 1.0 0.2 30 G3 <50 <0.50|
MW-21 05/30/85 Clear None 7.34 1,294 -149 199 17.39 0.0 1.0 01 42 56 <50 <0.50
MW-22 05/30/95 Clear None 7.28 1,118 150 18.9 13.30 0.0 1.0 0.2 11 80 <50 <(.50
Mw-23 05/30/95 | Brown None 7.25 1,353 -88 201 84.40 0.0 20 0.2 35 74 <50 <0.50
MwW-24 IIJSIOHQ;S Brown None 6.66 1,280 -9 21.4 >200 0.0 * * 29 58 - <50 <0.50
MW-25 06/01/85 Brown Hone 7.23 1,222 -76 185 >200 0.0 - - A 73 <50 <0.50
MwW-26 pe/ot/es Brown Faint 713 1,261 -92 224 »>200 0.0 * * 29 62 <50 <0.50

NTU = Nepholemetric turbidity unit

mgfl = Milligrams per liter

pg/L = Micrograms per liter
TPH-g = Total petroleumn hydrocarbons calculated as gasoline

* = High sample turbidity prevented colorimetric analysis

NA = Not available or not applicable due to well blockage, inoperable pump, or not authorized by well owner to sample

Note: The sulfate and nitrate samples for Well 17348 VE were lost at the laboratory. The well was resampled for these analyses on June 2, 1995,

Nate: Recorded values represent an average of one to three samples.
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ATTACHMENT A

LABORATORY CERTIFIED ANALYTICAL REPORTS,
CHAIN-OF-CUSTODY DOCUMENTATION, AND FIELD
TESTING PROCEDURES




Sequ01a 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364.9233
404 N. Wiget Lane Walnut Creek, CA 94598 {510) 988-9500 FAX (510} 988-9673

w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) -921-9600 FAX (916) 921.0100

It

koo

s [k
Sampled: 05/26/95

Received: 05/31/95 &
Analyzed: see below &

Reported: 06/12/95

MPacific Environmental Group
i 2026 Gateway Place, Suite 440
iian Jose, CA 95110

l  LABORATORY ANALYSIS
Analyte Units Date Detection Sampte
Analyzed Limit Results
Lab No: 9505L35-01
Sample Desc : LIQUID,590H
Nitrate as Nitrate mg/L 06/01/95 0.10 38 -
Sulfate - - mg/L 06/01/95 0.10 70

) ECEIVE

JUN 15 1995:

PACIFIC ENVIRONMENTAL GROUP. ING.

alyrtes reported as N.D. were not present above the stated limit of detection,

ALYTICAL - ELAP #1210

fleen Manning :
oject Manager : Page:



I g Sequoia
¥ Analytical

| Group
2025 Gateway Place, Sulte 440
an Jose, CA 95110

680 Chesapeake Drive
404 N, Wiget Lane

Redwood City, CA 94063
Walnut Creek, CA 94598

819 Striker Avenue, Suite 8 Sacramento, CA 95834

Lab Proj. ID: 9506031

(415) 364-9600
(510) 988-9500
(916} 921-9500

'lhllls

Received: 06/01/95

FAX (415) 364-9233
FAX (510) 938-9673
FAX {916) 921-0100

Analyzed: see below

LABORATORY ANALYSIS
I\nalyte Units Date Detection Sample
Analyzed Limit Results
lab No: 9506031-01
ample Desc ; LIGUID,633H
Nitrate as Nitrate mg/L 06/02/95 0.10 as
Sulfate mg/L 06/02/95 0.10 61
Lab No: 9506031-02
rample Desc : LIQUID,17197VM
Nitrate as Nitrate mg/L 06/02/95 0.10 22
Sulfate mg/L 06/02/95 0.10 45
lab Nao; 9506031-03
ample Desc : LIQUID,17203VM
Nitrate as Nitrate mg/L 06/02/95 0.10 26
Sulfate mg/L 06/02/95 0.10 48
Lab No: 8506031-04
'ample Desc : LIQUID,17302VM
Nitrate as Nitrate mg/L 06/02/95 0.10 9.0
Sulfate mg/L. 06/02/95 0.10 58
l;ab No: 9506031-05
ample Desc : LIGUID, 17349VM
Nitrate as Nitrate mg/L 06/02/95 0.10 N.D.
Sulfate myg/L 06/02/95 0.10 15
Lab No: 9506031-06
'ample Desc : LIQUID,17372VM
Nitrate as Nitrate mg/L 06/02/95 0.10 N.D.
l Sulfate mg/L 06/02/95 0.10 100
lytes reported as N.D. were not present above the stated limit of detection.
IA ANALYTICAL - ELAP #1210
een Manning
ject Manager Page:



Sequ01a 680 Chesapeake Drive Redwood City, CA 94063  (415) 3649600  FAX (415) 364-9233
404 N, Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA. 95834 (916) 9219600  FAX (916) 921-0100

acific Environmental Group Client Pro]. ID: 330-006.26/0608, San Lare Sampled: 05/31/95
2025 Gateway Place, Suite 440 . Received: 06/01/95

lan Jose, CA 95110 Lab Proj. ID: 9506031 . Analyzed: see below
Maree Doden Reported;

ttention:

LABORATORY ANALYSIS
|nalyte Units Date Detection Sample
Analyzed Limit Results
lab No: 9506031-07
ample Desc : LIQUID,17393VM
Nitrate as Nitrate mg/L 06/02/95 0.10 33
I Sulfate mg/L 06/02/95 0.10 74
Lab Na: 9506031-08
iamp[e Desc : LIQUID,MW-15
Nitrate as Nitrate mg/L 06/02/95 0.10 N.D.
Sulfate mg/L 06/02/95 ¢.10 73
b No: 9506031-09
ample Desc : LIQUID,MW-16
Nitrate as Nitrate mg/L 06/02/95 0.10 12
Sulfate mg/L 06/02/95 0.10 a1

---F

lytes reported as N.D. were not present above the stated limit of detection.

Q?LA ANALYTICAL - ELAP #1210

een Manning——"_

ject Manager Page:

-

’_!
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Sequ01a 630 Chesapeake Drive ~ Redwood City, CA 94063 (415) 364.9600 FAX (415) 3649233
404 N. Wiget Lane Walnut Creck, CA 94598 (510} 988.9600  FAX (510) 988-9673

l <’ Analytical 819 Striker Avenue, Suitc 8 Sacramento, CA 9583¢  (916) 921.9600  FAX (916) 921-0100

l}’acmc Environmental Group
£ 2025 Gateway Place, Suite 440

Client Proj. ID:

330-006.2G /0608,5an Lorenzo Sampled: 05/30,/95

Received: 05/31/95

# San Jose, CA 85110 _ Lab Proj. ID: 95051.35 Analyzed: see below
Eﬂention- Maree Doden ' '
l LABORATORY ANALYSIS
Ana[yte Units Date Detection Sample
I | Analyzed Limit Results
Lab No: 9505L35-02
Sample Desc : LIQUID, 17200 VM
Nitrate as Nitrate mg/L 06/01/95 0.10 31
l Sulfate mg/L 06/01/95 0.10 67
Lab No: 95051.35-04 ———— ’ ‘
Sample Desc : LIQUID,MW-17
I Nitrate as Nitrate mg/L 06/01/95 0.10 18
Sulfate mg/L 06/01/95 0.10 58
b No: 9505L.35-05
ample Desc : LIQUID,MW-18
: Nitrate as Nitrate mg/L 06/01/95 0.10 31
t Sulfate mg/L 06/01/95 0.10 57
b No: 9505L35-06 o
Sample Desc : LIQUID,MW-19
Nitrate as Nitrate: mg/L 06/01/95 0.10 30
Sulfate mg/L 06/01/95 0.10 63
b No: 9505L35-07
ample Desc : LIQUID,MW-21
Nitrate as Nitrate mg/L 06/01/95 0.10 42
"3 Sulfate mg/L 06/01/95 0.10 56
h No: 9505L35-08
Sample Desc : LIQUID,MW-22
Nitrate as Nitrate mg/L 06/01/95 0.10 11
Sulfate mg/L. 06/01/95 0.10 80

Anglytes reported as N.D. were not present above the stated limit of detection.

QUOIA LYTICAL - ELAP #1210

Eileen Manning
oject Manager Page:




SeqUOIa' 680 Chesapeake Drive Redwood City, CA 94063 - {415) 364.9600 FAX {415} 364.9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510} 988-9673

I w Analytlcal 819 Striker Avenue, Suite B Sacramento, CA 95834 (916) 921.9600 FAX (916) 921-0100

Pacific Environmental Group
2025 Gateway Place, Suite 440

pled: 05,300t
Received: 05/31/95 &

% San Jose, CA 95110 Lab Proj. ID: 9505L35 ' . Analyzed: see below
| 6/12/9
I LABORATORY ANALYSIS
Analyte - Units Date Detection Sample
l | Analyzed Limit Results
Lab No: 9505L.35-09
ISampIe Desc : LIQUID,MW-23
Nitrate as Nitrate mg/L 06/01/95 0.10 35
I Sulfate mg/L 06/01/95 0.10 74
Analytes reported as N.D. were not present above the stated limit of detection.
E UOIA ANALYTICAL - ELAP #1210
|leen Manmng ‘
'O]ect Manager Page:
&




@ SeqUOIa * 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600  FAX (415} 364.9133

404 N. Wiget Lane Walnut Creek, CA 94598 {510) 988-9600 " FAX {510) 988-9673

W Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 9219600  FAX (916) 921-0100

S

= e R T
ient Proj. ID:  330-006.2G /0608,5an Lorenzo

& i =t HE

W acific Environmental Group —Sampled: 06/01/95
i 2025 Gateway Place, Suite 440 -Received: 06/02/95
ian Jose, CA 95110 Lab Proj. ID: 9506075 . Analyzed: see below

5
E

Reported; 06/13/95

I LABORATORY ANALYSIS
nalyte Units Date Detection Sampie
Analyzed Limit Results
1 b No: 9506075-01
ample Desc : LIQUID,MW-5
Nitrate as Nitrate mg/L 06/03/95 0.10 N.D.
I Sulfate mg/L 06/03/95 0.10 19
Lab No: 9506075-02
ISampie Desc : LIQUID,MW-7
Nitrate'as Nitrate mg/L 06/03/95 0.10 42
Sulfate mg/L 06/03/95 0.10 68
lab No: 9506075-03
ample Desc : LIQUID,MW-8
Nitrate as Nitrate mg,/L 06/03/95 0.10 N.D.
I Sulfate mg/L 06/03/95 0.10 33
Lab No: 9506075-04
I‘Sample Desc : LIQUID,MW-9
Nitrate as Nitrate “mg/L 06/03/95 0.10 27
. Sulfate mg/L. 06/03/95 0.10 67
lab No: 9506075-05
ample Desc : LIQUID,MW-10
Nitrate as Nitrate mg/L 06/03/95 0.10 N.D.
I Sulfate mg/L  06/03/95 0.10 8.1
Lab No: 9506075-06 '
iample Desc : LIQUID,MW-11
Nitrate as Nitrate mg/L 06/03/95 . 0.10 : 43
Sulfate mg/L 06/03/95 E 0.10 75

tyjes reported as N.D. were not present above the stated limit of detection.

Q IA/ ALYTICAL - ELAP #1210

een Manning
ject Manager Page:




+

Sequ01a : 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415) 364-9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988.9673

w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 {916} 921.9600 FAX (916} 921-0100

zaas esstites ity ereren gagagy gy praveven

8,San Lorenzo

ST Ty

Pacific Environmental Groﬁﬁm

: Client Proj. ID:  330-0 —Sampled: 06/01/95 =

% 2025 Gateway Place, Suite 440 , -Received: 06/02/95 2

'San Jose, CA 95110 Lab Proj. ID: 9506075 Analyzed: see below &
= Maree Doden Reported: 06/13/95

Attention:

, LABORATORY ANALYSIS
lAnaIyte Units Date Detection ‘ Sample
Anailyzed Limnit Resuilts
Lab No: 8506075-07
Sample Desc : LIQUID,MW-13
Nitrate as Nitrate mg/L 06/03/95 0.10 43
l Sulfate mg/L 06/03/95 0.10 66
Lab No: 9506075-08
lSamp!e Desc : LIQUID,MW-14
Nitrate as Nitrate mg/L 06/03/95 0.10 , 27
Sulfate mg/L 06/03/95 0.10 62
Lab No: 9506075-09
Sample Desc : LIQUID,MW-24
Nitrate as Nitrate mg/L 06/03/95 0.10 29
l Sulfate mg/L. 06/03/95 0.10 58
Lab No: 9506075-10
lSampIe Desc : LIQUID,MW-25
Nitrate as Nitrate mg/L 06/03/95 0.10 31
Sulfate mg/L 06/03/95 0.10 73
Lab No: 9506075-11
Sample Desc : LIQUID,MW-26
Nitrate as Nitrate mg/L 06/03/95 0.10 ' 29
Sulfate mg/L 06/03/95 0.10 62
Lab No: 9506075-12 )
ISample Desc : LIQUID,E1-A
Nitrate as Nitrate mg/L 06/03/95 0.10 23

Sulfate mg/L 06/03/95 0.10 54

!aly‘t?s reported as N.D. were not present abave the stated limit of detection.

EQUOJA ARALYTICAL - ELAP #1210

'

leen Manning '
0ject Manager : Pags:




SeqUOIa . 680 Chesapeake Drive Redwood City, CA 94063 (415) 364.9600  FAX (415} 364.9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

l w Analytlcal . Bi9 Striker Avenue, Suite 8 Sacramento, CA 95834 (916} 921-9600 FAX (216) 921-0100

' P Cllent Proj. ID:  330-006.2G /0608,San Lorenzo Sampled: 05/26/95

2025 Gateway Flace, Suite 440 Sample Descript: 590H Received: 05/31/95 &
Z San Jose, CA 95110 Matrix: LIQUID .

= ) ' Analysis Method: 801 5Mod/8020 Analyzed: 06/05/95
Attention: Maree Lab Number: 9505L35-01

Reported: 06/12/95

QC Batch Number: GCDSUEQSBTEXQOA
strumentlD GCHP20
i Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

Analyte Detection Limit Sample Results
l ug/L ug/L
TPPH as Gas . 50 N.D
Benzene 0.50 N.D
Toluene 0.50 N.D
Ethyl Benzene - 0.50 N.D
Xvlenes (Total) _ 0.50 N.D
Chromatogram Pattern:
Surrogates R Control Limits % % Recovery
Trifluorotoluene - 70 130 104

!

Analytes r d as N.D, were not present above the stated limit of detection.

IEQ NALYTICAL - ELAP

Elfeen Manning
'oject Manager - Page:
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' SeqU,Ola 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415) 364.9233

404 N Wiget Lane Walnut Creek, CA 94598 (510) 983-9600 FAX (510) 988-9673

L% 4 Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 9219600  FAX (916) 921.0100

- Pacific Environmental Group pled: 05/31/
| 2026 Gataway Place, Suite 440 ‘Sample Descript: 633H Received: 06/01/95
an Jose, CA 95110 Matrix: LJQUID :
Analysis Method: 8015Mod /8020 Analyzed: 06/05/95
tenti Dod Lab Number: Repotted:

Batch Number: GCO60595BTEX20A
lstrument ID: GCHP20
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

nalyte ‘ Detection Limit Sample Results
ug/L ug/L
éPPH as Gas S0 N.D.
enzene L iiieeeaeee. 0.50 i 0.93
oluene . . 0.50 2.4
Ethyl Benzene 0.50 N.D.
ylenes{(Total) 0.50 . 14
hromatogram Pattern: '
Surrogates Control Limits % % Recovery
IT rifluorotoluene 70 130 ]

laly‘te reported as N.D, were not present above the stated limit of detection.

UGIA ANALYTICAL - ELAP #1210

een Manning
oject Manager : Page:

I ~




SeqUOIa 680 Chesapeake Drive Redwood City, CA 94063 (415) 3649600 FAX (415} 364-9233
404 N. Wiget Lane Walout Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

l w Analytlcal 819 Striker Avenue, Suite 8 Sacramento, CA 95834 . (916) 921-9600 FAX (916) 921-0100
'a

Cllent Proj. 1D:

.-.Eﬁm....._._
cific Environmental Group 330-006.2(G/0608, San Lorenzo Sampled: 05/31 /95
2025 Gateway Place, Suite 440 Sarple Descript: 17197VM Received: 06/01/95 &
an Jose, CA 95110 Matrix: LIQUID ]
Analysis Method: 8015Mod /8020 Analyzed: 06/05 /95
ttention: Maree Doden Lab Number: 9506031-02 Reported: 06/13/95

C
rmrument ID: GCHP20

Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

nalyte Detection Limit Sample Results
' ug/L ug/L
TPPH as Gas 50 N.D.
enzene ‘ 0.50 N.D.
oluene 0.50 N.D.
thyl Benzene 0.50 N.D.
Xylenes (Total) 0.50 N.D.

hromatogram Pattern:

Surrogates Control Limits % % Recovery
riflucrotoluene 70 130 a9

nalytes reported as N.D. were not present above the stated limit of detection.

éJU IA ANALYTICAL - ELAP #1210

jleen Manning
ject Manager Page:
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Sequ01a 680 Chesapeake Drive Redwood City, CA 94063  {415) 364.9600 FAX {415) 364-5233
: 404 M. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

W Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 {916) 921-9600 FAX (916) 921-0100

ikl i
nmental Group ent Fro; D: / pled: 05/30/:
i 2025 Gateway Place, Suite 440 Sample Descript: 17200 VM - Received: 05/31/95
i San Jose, CA 95110 Matrbe: LIQUID . . '
~Analysis Method: 8015Mod /8020 . Analyzed: 06/05/95
Nu 05L3 Reported: 06/12/95

C Batch Number: GCOB0595BTEX20A
fstrument ID: GCHP20 ' '
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

Analyte Detection Limit Sample Results
I | ug/L ug/L
TPPH as Gas 50 N.D.
Benzene 0.50 N.D.
Toluene . - 0.50 N.D.
Ethyl Benzene 0.50 N.D.
Xylenes (Total) 0.50 N.D.
Chromatogram Pattern;
Surrogates T Control Limits % , % Recovery

Trifluorotoluene 70 130 93

HA ANALYTICAL - ELAP #1210

o

ileen Manning
roject Manager : Page;




ian Jose, CA 95110
Attenti od

istrument ID: GCHP20

'xnalyte

TPPH as Gas

enzene
oluene
thyl Benzene

Xylenes (Total)

thromatogram Pattern:

urrogates
Trifluorotoluene

Analytical

p
2025 Gateway Place, Suite 440

SeqUOIa 680 Chesapeaks Dyive Redwood City, CA 94063  {415) 364-9600 FAX {415) 364-9233
404 N. Wiget Lane Watnut Creek, CA 94598 (510) 988-5600 FAX (510} 988-9673
819 Striker Avenue, Suite 8 Sacramento, CA 95834 {916) 921-9600 . FAX (916) 921-0100

roj. ID: Sampled: 05/31/95

ien . 330-006.2G /0608, San Lorenzo
Sample Descript: 17203VM - Received: 06/01/95
Matrix: LIQUID

Analyzed: 06/05 /95

Analysis Method: 8015Mod /8020
Reported:

Lab Number: 95060

Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

Detection Limit

Sample Resuits

\nalytes reported as M.D. were not present above the stated limit of detection.

]
%}U ANALYTICAL - ELAP #1210

Ziteen Manning

loject Manager

ug/L ug/L

50 N.D

0.50 N.D

0.50 N.D

0.50 N.D

0.50 N.D
Control Limits % % Recovery
70 130 88
Page:




Sequ01a 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415) 364.9233
404 N. Wiget Lane Walnut Creek, CA 94598  (510) 988-9600 FAX (510} 988-9673

w Analyt]_cal 819 Striker Avenue, Suite 8 Sacramento, CA 95834 {916) 9213600 - FAX (916} 921-0100

1
i
5

Client Proj. ID:

cific Environmental Group 330-006.2G /0608, San Lorenzo Sampled: 05/31/95

2025 Gateway Place, Suite 440 Sample Descript: 17302VM Received: 06/01 /95
an Jose, CA 95110 Matrix: LIQUID ' B
: Analysis Method: 8015Mod /8020 ' Analyzed: 06/05/95 &

N Lab Number: 9506031-04 Reported: 06/13/95

R R R AR

Batch Number: GCOGOSQSBTEX20A
FtrumentlD GCHP20 ,
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

nalyte Detection Limit Sample Results
ug/L ug/L
TPPH as Gas . 50 N.D
enzene 0.50 N.D
oluene 0.50 N.D
thyl Benzene 0.50 N.D
Xylenes (Total) 0.50 N.D
(hromatogram Pattern; :
urrogates | Control Limits % % Recovery

Trifluorotoluene 70 130 87

fnalytes rep ried as N.D. were not present above the stated limit of detection.

EQU ANALYTICAL - ELAP #1210

:lleen Manning _
.3jec:t Manager Page:

l f£a)



Sequ01a 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415) 364-9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

w Analytlca]_ 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (816) 921-9600 FAX (916} 921-0100

acific Environmental Group Client Proj. ID:  330-006.2G /0608, San Lorenzo Sampled: 05/31/95
2025 Gateway Place, Suite 440 Sample Descript: 17349VM oo Received: 06/01/95 §
an Jose, CA 95110 . Matro¢: LIQUID g
Analysis Method: 8015Mod /8020 Analyzed: 06/06/95 = £

ttention: Maree Daden Lab Number: 9506031-05 . Reported: 06/13/95

Batch Number: GCO60695BTEX17A
trument |D: GCHP17

Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

nalyte Detection Limit Sample Results
r ug/L ug/L
TPPHasGas = iiieeeeeaas 200 e s 890
enzene 2.0 N.D.
Eo!uene 2.0 ' N.D.
thylBenzene ... 20 i 4.3
Xylenes(Total) e 20 i 22
thromatogram Pattern: it i Gas
urrogates Control Limits % % Recovery
Trifluorotcluene 70 130 110

Sileen Manning
oject Manager

Page:




404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

I @ Sequ()la 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364.9233
L% 4 Analytica]_ 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 9219600  FAX (916) 921.0100

p
2025 Gateway Place, Suite 440

an Jose, CA 95110° Matrix: LIQUID
: Analysis Method: 8015Mod/8020
Lab Num 06

C Batch Number: GGOSO_E:‘:?}SBTEXZOA
&trument ID: GCHP20
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

nalyte Detection Limit Sample Results
'Q ug/L ug/L
TPPHasGas = eeeeerenaeees L + 60
enzene 0.50 N.D.
oluene 0.50 N.D.
thyl Benzene 0.50 N.D.
Xylenes (Total) - 0.50 N.D.
hromatogram Pattern:
mnidentiﬁed HC e e et <C8
Surrogates Control Limits % % Recovery
l rifluorotoluene 70 130 91

Analytes reported as N.D. were not present above the stated limit of detection.

lE UOIA ANALYTICAL - ELAP #1210

Ieerﬂ(" MaW T

loject Manager Page:
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SeqUOIa 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364-9233
404 N, Wiget Lane Watnut Creek, CA 94598 {510) 9288-9500 FAX (510) 988-9673

w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100

p .1D: - 330-006.2G/0608, San Lorenzo Sampled: 05/31/95
2025 Gateway Place, Suite 440 Sample Descript: 17392VM Received: 06/01/95
an Jose, CA 95110 Matr: LIQUID
Analysls Method: 8015Mod /8020 Analyzed: 06/06/95
Lab Number: 9506031-07 Reported: 06/13/95

- Maree Doden

i

Batch Number: GCO60595BTEX20A
?trument ID: GCHF20
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

nalyte Detection Limit Sample Resulis
‘ ug/L ' ug/L
TPPH as Gas 50 N.D
enzene 0.50 N.D
oluene 0.50 N.D
thyl Benzene 0.50 N.D
Xylenes (Total) 0.50 N.D
thromatogram Pattern:
urrogates Control Limits % % Recovery
Trifluorotoluene 70 130 87.

Analytes reported as N.D. were not present above the stated limit of detection,

lsaijom ALYTICAL - ELAP #1210_.

Eileen Manning
lo]ect Manager : Page:
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680 Chesapeake Drive
404 M. Wiget Lane
8192 Striker Avenue, Suite 8

-Sequoia
P Analytical

®Pacific Environmental Group Client Proj. ID:
g 2025 Gateway Place, Suite 440 Sample Descript: MW.5
& San Jose, CA 95110 Matrix: LIQUID

Attention: Marea Doden

Lab Number: 9506075-01

strument ID: GCHPO3

.Analyte

TPPH as Gas

Benzene
.Toluene

Ethyl Benzene

Xylenes (Total)

Chromatogram Pattern:.
Weathered Gas

Surrogates
Trifluorotoluene

alytes reported as N.D. were not present above the stated limit of detection.

ANALYTICAL - ELAP #1210

V.

ileen Manning
roject Manager

Redwood City, CA 94063
Walnut Creek, CA 94598

Sacramento, CA 95834

Analysis Method: 8015Mod /8020

Detection Limit
ug/L

e 50

. 0.50
0.50

. 0.50
0.50

Controi Limits %
70

{415) 364-9600
{510) 988.9600
{916) 921-9600

Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

..........

130

—Sampled: 06/
-Received: 06,/02/95

Analyzed: 06/06/95
Reported: 06/13/95

FAX (415) 364.9233
FAX (510} 988.9673
FAX (916) 921-0100

2Episees

01/95

ug/L

% Recovery
108

Page:




Sequ01a 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600  FAX (415} 364-9233
404 M. Wiget Lane Walnut Creek, CA 94598 {510) 988-3600 FAX (510} 988-9673

w Analytical 819 Steiker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 ~  FAX (916} 9210100

i

s : £ e i T =

* Paclfic Environmental Group Client Proj. ID:  330-006.2G/0608,5an Lorenzo —Sampled: 06/01/95 &

- § 2025 Gateway Place, Suite 440 Sample Descript: MW-7 -Received: 06/02/95 &
§ San Jose, CA 95110 . Matrixe: LIQUID B
l Analysis Method: 8015Mod /8020 o Analyzed: 06/06/95 &

» Attention: Maree Doden 13/95

hN :
strument |D: GCHPG3

Lab Number: 9506075-02 Reported: 0

Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

Analyte Detection Limit Sample Results
’ ug/L ug/L
TPPH as Gas 50 N.D.
Benzene 0.50 N.D.
Toluene 0.50 N.D.
Ethyl Benhzene 0.50 N.D.
Xylenes (Total) 0.50 N.D.
Chromatogram Pattern: :
Surrogates Control Limits % % Recovery
Trifluorctoluene 70 130 99

alytes reported as N.D. were not present above the stated lirnit of detection.

Jil HE TN S IE am 8N
—5a

E@o’h\ ALYTICAL - ELAP #1210

ileen Manning
roject Manager Page: 4




404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-2600 FAX (510 988-9673

l Sequ01a 680 Chesapcake Drive Redwood City, CA 94063  (415) 364-9600  FAX (415) 364.9233
w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 . {916) 921-9600 FAX (916) 921-0100

EHREHIE

i p 1D 330-006.2G,/0608,5an Lorenzo p /01/
i 2025 Gateway Place, Suite 440 Sampie Descript: MW-8 : Recelved 06/02/95
2San Jose, CA 95110 Matrix: LIQUID .
Analy31s Method: 8015Mod/8020 Analyzed: 06/06/95
Maree Doden_ b N 9506075-03 Re 6,/13/95

C Batch Number: GCOB0635BTEX03A
istrument ID: GCHPO3
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

nalyte . Detection Limit Sample Results
ug/L ug/L

TPPHas Gas i eeieieeieena 50 L eiiiieieean 810

BRZENE L iiieereeaeaeea. 0.50 e eraeeeiraeeeres 5.2

oluene 0.50 _ N.D.

thyiBenzene e, 0.50 .. 0.69
Xylenes{Total) el 0.50 i, 0.71

as & Unidentified HC =~ s iiiiieesieeiea <C8
Surrogates | Control Limits % % Recovery
Trifluorotoluene 70 130 83
Analyte eported as N.D. were not present above the stated limit of detection.

E(?B A ANALYTICAL - ELAP #1210

Ieen Man

OJect Manager Page:




404 N. Wiget Lane Walnut Creck, CA 94598 {510) 988-2600 FAX (510) 988-9673

<’ Analy‘tical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600  FAX (916) 921-0100

l Sequ01a 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415) 364.9233

e BN

it

» _ D Client Proj. ID:  330-006.2G/0608,5an Lorenzo —Sampled: 06/01/95
£ 2025 Gateway Place, Suite 440 - Sample Descript: MW-9 _ -Received: 06/02/95 &
@ San Jose, CA 95110 Matrix: LIQUI ‘ i E
I ' Analysis Method: 8015Mod /8020 Analyzed: 06/06/95 &
' b Number: 9506075- Reported: 06/13/95

C Batch Number: GCO60695BTEX03A
is_trument ID: GCHPO3 :
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

Analyte . Detection Limit Sample Results
I ug/L ug/L

TPPH as Gas : 50 N.D
Benzene 0.50 N.D
Toluene : 0.50 N.D
Ethyl Benzene 0.50 N.D
Xylenes (Total) 0.50 N.D
Chromatogram Pattern:

- Surrogates Control Limits % % Recovery
Trifluorotoluene 70 130 99

ia!yt s reported as N.D. were not present above the stated limit of detection,
UOIA ANALYTICAL - ELAP #1210 |

jleen Manning
oject Manager : . : Page:




SeqUOIa 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600  FAX (415) 364-9233
404 N. Wiget Lane Walmut Creek, CA 94593 (510) 988-9600 FAX (510) 988-9673

K 4 Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834  (916) 921-9600  FAX (916) 5210100

1
i

I e
W acific Environmental Group Client Proj. ID:  330-006.2G/0608,San Lorenzo —Sampled: 06/01/95
§ 2025 Gateway Place, Suite 440 Sample Descript: MW-10 : -Received: 06/02/65
aban Jose, CA 95110 . Matrix: LIQUID
Analysis Method: 8015Mod /8020 Analyzed: 06/06,/95
Sitention: Maree Doden Lab Number: 9506075-05 . Reported: 06/13/95

=

Batch Number: GCOB0B95BTEX17A
igtrument ID: GCHP17 7
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

minalyte Detection Limit Sample Results
ug/L ug/L
TPPHas Gas 128 e 1100
enzene . 1.2 N.D
oluene 12 N.D
thyl Benzene 1.2
Xylenes (Total) 1.2

as & Unidentified HC .. e >C12

Surrogates Control Limits % % Recovery
riflucrotoluene ‘ 70 130 9

|
i
I
I
I
i
I

lytes reported as N.D. were not present above the stated limit of detection.
%?I ANALYTICAL - ELAP #1210
ieen ﬂdamﬂﬁ‘ .

oject Manager ) : _ Page:




404 M, Wiget Lane Walnue Creek, CA 94598  (510) 988-9600 FAX (510} 988.9673

I @ Sequ01a 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415) 364.9233
w Analytica]_ " 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921.9600 FAX (916} 921-0100

S

e

Samptled: 06/01/95

MFacific Environmental Group Client Proj. ID:  330-006.2G/0608,San Larenzo

# 2025 Gateway Place, Sulte 440 Sample Descript: MW-11 : -Received: 06,/02/95

aSan Jose, CA 95110 - Matrie: LIQUID - ' .

lA ' Analysis Method: 8015Mod /8020 Analyzed: 06/06/95
Lab Number: 9506075-06 '

Reported: 06/13 /95

C Batch Number: GC060695BTEX03A
istrument ID: GCHPO3
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

nalyte Detection Limit Sample Results
ug/L ug/L

TPPH as Gas 50 N.D.
Benzene 0.50 N.D.

oluene 0.50 N.D.
Ethyl Benzene 0.50 N.D.
Xylenes (Total) 0.50 N.D,
Chromatogram Pattern:
Surrogates Control Limits % % Recovery

Trifluorotoluens 70 130 96

ialytes Ieporteci as N.D. were not present above the stated limit of detection.
Eé? ALYTICAL - ELAP #1210 .

—

ileen Manning '
oject Manager : Page:




404 N. Wiget Lane Walnut Creek, CA 94598 (510} 983-9600 FAX (510) 988-9573

I @ SeqUOIa 680 Chesapeake Drive Redwood City, CA 94063 {415) 364-9600 FAX (415) 364.9233
w Analytlcal 819 Striker Avenue, Suitc 8 Sacramento, CA 95834 (916) 921-9600 FAX {916) 9210100

Sample Descript: E1-A

Matrix: LIQUID 7
Analysis Method: 8015Mod /8020 Analyzed: 06/06/95
Nu

strument ID; GCHP17

io Batch Number: GCO60695BTEX17A
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

Analyte Detection Limit Sample Results
I ug/L : ug/L
TPPH as Gas i ieeeeeeeeaee. 1 1 680
Benzene e 050 e 4.9
Toluene 0.50 N.D.
EthylBenzene @ 0.50 L. 18
Xylenes (Total) 0.50  iiiiiiiieiians 2.4
Chromatogram Pattern: s e Gas
Surrogates Control Limits % % Recovery
Trifluorotoluene . 70 130 100

lytes reported as N.D. were not present above the stated limit of detection.

OIA ANALYTICAL - ELAP #1210

ileen Manning
roject Manager Page:
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404 N. Wiget Lane Walnut Creek, CA 94598 (510} 988-9600 - FAX (510) 988-9673

l SeqUOIa 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415) 264-9233
w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 {216) 921-95600 FAX {916) 921-0100

FTELHEHLE

lﬁ;&ﬁc Environmental Group ~ Cli

ent Proj. ID:  330-006.2G /0608,5an Lorenzo —S8ampled: 06/01/95

& 2025 Gateway Place, Suite 440 Sample Descript: MW-13 ‘Received: 06/02/95 & -

gSan Jose, CA 95110 Matrix: .LIQUID C

l Analysis Method: 8015Maod /8020 Analyzed: 06/06/95
Reported: 06/13/85

W Artention: Maree Doden Lab Numb
thHh 3 %TE‘XB‘EA~ £1+1 4513

‘strument ID: GCHPO3 '
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

Analyte Detection Limit Sample Results
' ug/L ug/L
TPPH as Gas 50 N.D
Benzene . 0.50 N.D
Toluene 0.50 N.D
Ethyl Benzene 0.50 N.D
Xylenes (Total) 0.50 N.D
Chromatogram Pattern:
Surrogates Centrol Limits % % Recovery
Trifluorotoluene 70 130 96

aiytes reported as N.D. were nat present above the stated fimit of detection.

NALYTICAL - ELAP #1210

TR J R Il BN b s

jleen Manning
oject Manager Page:



SeqHOIa : 680 Chesapeake Drive Redwood City, CA 94063 * (415) 364-9600 FAX {415) 364-9233
404 M. Wiget Lane Walnut Creek, CA 94598 (510) 988.9600 FAX (510) 988-9673

I LK 4 Analytica] 819 Striker Avenue, Suite 8 Sacramento, CA 95834  (916) 921-9600  FAX (916) 921-0100

1Y

;lf-'"’acmc Environmental Group

330-008.2G /0608, 5an Lorenzo

Client Proj. ID: ——Sampled: 06/01/95
i 2025 Gateway Place, Suite 440 Sample Descript: MW-14 Received: 06/02/95 §
@San Jose, CA 65110 Matrix: LIQUID ) : &
lS Analysis Method: 8015Mod /8020 Analyzed: 06/06/95
__Re 6/13/95

MAttention: Maree Doden Lab Number: 9506075-08 Reported: 0

istrument ID: GCHPO:S

Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

nalyte Detection Limit Sample Results
; ' ug/L : ug/L

TPPH as Gas _ 50 N.D
Benzene 0.50 N.D

oluene 0.50 N.D
Ethyl Benzene 0.50 N.D
Xylenes (Total) 0.50 N.D
Chromatogram Pattern:
Surrogates Control Limits % % Recovery
Triflucrotoluene w0 130 88.

.\alyt s reported as N.D. were not present above the stated limit of detection.

IAANALYTICAL - ELAP #1210

leen Manning
oject Manager Page:




Sequ 0la 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600  FAX (415) 364.9233
404 N. Wiget Lane Watnut Creek, CA 94598 {510) 988.9600 FAX (510) 988-9673

w Analytical 819 Striker Avenue, Suite 8 Sacramenta, CA 95834 (916) 921-9600 FAX (516) 921.0100

L

‘aciﬁc Environmental Gr D:

: . pled:
. 2025 Gateway Place, Suite 440 Sample Descript: MW-15 ' Received: 06/01/95
‘ San Jose, CA 95110 Matrix: LIQUID '

" Analysis Method: 8015Mod /8020

Analyzed: 06,/06/95
rted: 06/13/95

atch Number: GCO60595BTEX20A
Istrument ID: GCHP20

Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

nalyte ' Detection Limit Sample Results
: : ug/L ug/L
TPPH as Gas 50 N.D
enzene 0.50 N.D
oluene 0.50 N.D
thyt Benzene 0.50 N.D
Xylenes (Total) 0.50 N.D
ihromatogram Paitern:
urrogates Control Limits 2 % Recovery
Trifluorctoluene 70 130 88

Analyles reported as N.D. were not present above the stated limit of detection.

/
lsau IA ANALYTICAL - ELAP #1210

L J—

Zileen Manning
')ject Manager Page:
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SeqUOIa' 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364.9233
404 M. Wiget Lane - Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100

nt Proj. ID: 3 p 731795
2025 Gateway Place, Suite 440 Sample Descript: MW-16 . Received: 06/01 /95

ian Jose, CA 95110 Matrixx: LIQUID

Analysis Method: 8015Mod /8020 Analyzed: 06/06/95
-09 10

QC Batch Number GC060595BTEX20A
IstrumentID GCHP20
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

nalyte - : ' ' Detection Limit Sample Results
: ug/L ug/h.
TPPHasGas i, 50 i ieiiieiaaae 52
enzene 0.50 N.D.
oluene 0.50 N.D.
thyt Benzene 0.50 N.D.
Xylenes (Total) 0.50 N.D.
hromatogram Pattern:
nidentifiedHC .. PP <C8
Surrogates Control Limits % % Recovery
' rifiucrotoluene 70 130 85
Analytes reported as N.D. were not present above the stated limit of detection.
IA ANALYTICAL - ELAP #1210
uleen Manm
'olect Manager Page:

I gl
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SeqUOIa 680 Chesapeake Drive Redwood City, CA 94063 {415) 364.9600 FAX (415) 364.9233
- 404 N, Wiget Lane Walnut Creek, CA 94598 {510) 9288.9600 FAX (510) 988-9673
g

' L 4 Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 9218600  FAX (916) 921-0100

'Pac'rfic Environmental Group ent Proj. ID .
i 2025 Gateway Place, Suite 440 Sample Descript: MW-17
% S8an Jose, CA 95110 . Matrix: “LIQUID .
) Analmsm Method: 8015Mod /8020 Analyzed: 06/05/95

b "

Attention: M

umnber: GCOBOSO5BTEX20A
I15trument ID: GCHP20

Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

Analyte Detection Limit Sample Results
. ug/L ug/L
TPPHasGas i, 50 .. 93
Benzene i 0.50 i 1.0
lTquene 0.50 N.D.
Ethyi Benzene ... 050 e 1.2
Xylenes (Total} 0.50 N.D.
lChromatogram Pattern: e e Gas
Surrogates e — Control Limits % % Recovery
Trifluorotoluene 70 130 116

Analytes reported as N.D. were not present above the stated limit of detection.

tﬂAANALYT]CAL - ELAP #1210

| —

Eileen Manning o
IO]ect Manager Page:
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SeqUOIa 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX {415) 364-9233
l . 404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988.9600 FAX (510) 988-9573
\ % 4 AHHIYtlcal © 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 9219600 FAX (916) 921-0100

m
Pacific Environmental Group Client Proj. ID:  330-006.2G/0608,San Lorenzo Sampled 05/30/95 &
£ 2025 Gateway Place, Suite 440 Sample Descript: MW-18 _ Received: 05/31/95 £
£ San Jose, CA 95110 Matrix: LIQUID 5
: Analysis Method: 8015Mod /8020 Analyzed 06/05/95 &
Attention: Maree Doden Lab Number: 9505L35-05 ed: 0 i

dlC umber:
strument [D: GCHP20
' Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

Anaiyte , Detection Limit Sample Results
' ug/L ug/L
TPPHas Gas 50 N.D
Benzene 0.50 N.D
Toluene ' 0.50 N.D
Ethyt Benzene : : 0.50 N.D
Xylenes (Total) 0.50 N.D

Chromatogram Pattern:

Surrogates ———— Control Limits % % Recovery
Trifluorotoluene 70 130 99

reported as N.D. were not present above the stated limit of detection.

1A ANALYTICAL - ELAP #1210

-

Eileen Manning

lroject Manager ' Page:
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Se ql_IOIa 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364-9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510} 988-9600 FAX (510) 988.9673

l W Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 911.9600 FAX (916) 921-0100

S RS ey SEEE
Pacific Environmental Group Client Proj. ID: -00 /
025 Gateway Place, Suite 440 Sample Descript: MW-19 _ Received: 05/31/95
: San Jose, CA 95110 Matrix: LIQUID ' }
. Analysis Method: 8015Mod /8020 Analyzed: 06/05/95
Attention: Maree Doden Lab Number: :

0
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

er:
.'ustrument [D: GCHP20

Analyte Detection Limit Sample Resulis
. ug/L ug/L
TPPH as Gas 50 N.D
Benzene ' 0.50 N.D
Toluene 0.50 N.D
Ethyl Benzene 0.50 N.D
Xylenes (Total) 0.50 N.D

Chromatogram Pattern:

Surrogates ————— Contro! Limits % % Recovery
Trifluorotolueng 70 130 97

' o ——— v e

Eileen Manning
'OJect Manager _ Page: g
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Sequ01a 680 Chesapeake Drive  Redwood City, CA 94063 (415) 364-9600  FAX (415) 364.9233
404 M. Wiget Lane Walnut Creck, CA 94598 (510) 988-9600 FAX (510) 988-9673

l w Analy'tical 819 Striker Avenuc, Suite 8 Sacramento, CA 95834 (916) 9219600  FAX (916) 921-0100

Pacific Environmental Group Client Proj. ID:  330-006.2G /0608,San Lorenzo Sampled: 05/30/95

i 2025 Gateway FPlace, Suite 440 - Sample Descript: MW-21 Received: 05/31/95

i San Jose, CA 95110 Matrix: LIQUID ' _ :
Analysis Method: 8015Mod /8020 o Analyzed: 06/05/95

itention: Maree Daden Lab Number; 9505L3 :

‘ atc umber: . |
i strument ID: GCHP17 |
' Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX |

Analyte Detection Limit Sampie Results
. . ug/L : ug/L
TPPH as Gas 50 N.D
Benzene 0.50 N.D
'Toluene 0.50 N.D
Ethyl Benzene 0.50 N.D
Xylenes (Total) ' 0.50 N.D
lChromatograrn Fattern:
Surrogates —_—— Controt Limits % ' % Recovery
Trifluorotoluene 70 130 100

Analytes reported as N.D. were not present above the stated limit of detection,

IE ALYTICAL - ELAP #1210

Eileen Manning
.OJect Manager , _ . Page: 10
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SequOIa ' 680 Chesapeake Drive Redwood City, CA 94063  (415) 3649600 FAX (415) 364-9233
404 N, Wiget Lanc Walonut Creck, CA 94598 (510) 988-5500 FAX (510) 588-9673

l w Analyti Cal 819 Striker Avenue, Suite 8 Sacramento, CA 95834 {916) 921-9600 FAX {916) 921-0100

lPacmc Environmental Group Client Proj. ID: 330-006.2G/0608,5an Lorenzo Sampled: 05/30,/95
12025 Gateway Place, Suite 440 Sample Descript: MW-22 ‘ Received: 05/31/95
i San Jose, CA 85110 - Matre: LIQUID

Analysis Method: 8015Mod/8020 © Analyzed: 08/05/95
ttention: Maree Doden Lab Number: 9505L35-08 Reported: 06/12{95

strument ID: GCHP17
' Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

Analyte Detection Limit Sample Results
ug/L ug/L

TPPH as Gas 50 N.D.
Benzene 0.50 N.D.

'Totuene 0.50 N.D.
Ethyl Benzene 0.50 N.D.
Xylenes (Total) 0.50 N.D.
Chromatogram Pattern:

lSurrogates . Centrol Limits % ' % Recovery
Trifluorotoluene N 70 130 ‘ 98

!

Anahytes reported as N.D. were not present above the stated limit of detectian.

ICAL -

ELAP #1210

Eileen Manning
'roject Manager Page:
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Sequ01a 680 Chesapeake Drive Redwood City, CA 94063  (415) 3649600  FAX (415) 364.9233
404 M. Wiget Lane Walnut Creek, CA 94598 {510) 988-9600 FAX (510) 988-9673

I LK 4 Analytical 819 Striker Avenue, Sulte 8 Sacramento, CA 9583¢  (916) 9219600  FAX (916) 921-0100

ampled: 05/30/
Received: 05/31/95 .

Analyzed: 0'6/‘05/95'
06/12/95

p roj. ID: .
2025 Gateway Place, Suite 440 Sample Descript: MW-23
San Jose, CA 95110 Matrix: LIQUID :

3

C Batch Number: GCOB60595BTEX17A
ﬂstrument ID: GCHP17
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

nalyte ‘ Detection Limit Sample Results
lA ug/L ug/L
TPPH as Gas 50 N.D
enzene ' 0.50 N.D
ﬁoluene : 0.50 N.D
thyl Benzene 0.50 N.D
Xylenes (Total) 0.50 N.D
hromatogram Pattern:
Surrogates T Control Limits % % Recovery
Trifluorotoluene 70 130 86

Analytes reported as N.C. were not present above the stated limit of detection.

EQ ’6|A ANALYTICAL - ELAP #1210

/.

» V-
ileen Manning

oject Manager Page:
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Se quOIa 680 Chesapeake Drive Redwood City, CA 940563 {415) 364-9500 FAX (4]5} 3649233
404 N. Wiget Lane Walmt Creck, CA 94598 {510) 988.9600 FAX (510} 988-9673

w Analytlcal 815 Striker Avenue, Suite 8 Sacramento, CA 95834 . (916) 921-9600 FAX (916} 921-0100

p . 330-006.2G/0608,San Lorenzo ——Sampied 06/01 /95
¢ 2025 Gateway Place, Suite 440 Sample Descnpt Mw-24 . ‘Received: 06/02/95
aSan Jose, CA 95110 Matrix: LIQUID :
lA Analysis Method: 8015Mod /8020 Analyzed: 06 /06,95
i ee Dodel b :

Reported: 06/13/95

C Batch Number: GCOGOBQSBTEXUSA
istrumentlD GCHPO3
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

nalyte Detection Limit ‘Sample Results
r ug/L ug/L

TPPH as Gas 50 N.D
Benzene . 0.50 N.D

oluene 0.50 N.D
Ethyl Benzene . 050 N.D
Xylenes (Total) 0.50 N.D

hromatogram Pattern:
Surrogates Control Limits % % Recovery
Trifluorotoluene 70 130 91

alytes reported as N.D. were not present above the stated Hmit of detection.

I
|
[
!
i
i
|

E {A ANALYTICAL - ELAP #1210

V)

jleen Mannlng '
oject Manager _ Page: 11




404 N. Wiget Lane Watnut Creek, CA 94598 {510} 983.9600 FAX (510} 988-9673

I Sequoia 680 Chesapeake Drive Redwood City, CA 94063  (415) 364.5600  FAX (415) 364.9231
w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (216) 921-9600 FAX (215) 921-0100

pled:
‘Received: 06/02/95
Analyzed: 06/06/95
Re 6/13 /¢

" P J. ILX .
i 2026 Gateway Place, Suite 440 . Sample Descript: MW-25
LSan Jose, CA 85110 " Matrix: LIQUID

— Analysis Method: 8015Mod/8020
Lab Numb

C Batch Number: GCOGDSQSBTEXOSA~
ﬁstrument ID: GCHPO3 ‘
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

nalyte Detection Limit Sample Results
ug/L ) ug/L
TPPH as Gas 50 N.D.
Benzene 0.50 N.D.
oluene 0.50 N.D.
Ethyl Benzene 0.50 N.D.
Xylenes (Total) 0.50 N.D.
hromatogram Pattern:
Surrogates Control Limits % % Recovery
Trifluorotoluene 70 130 a0
i\aly'tes repgfted as N.D. were not present above the stated limit of detection.
E NALYTICAL - ELAP #1210
leen Manning
roject Manager Page: 12




w Analytlcal 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-95600 FAX (916) 921-0100

SeqllC)la 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9500 FAX (415) 364.9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9573

Sampled: 0
Received: 06/02/95 &

o2 p J. 1D: .

§ 2025 Gateway Place, Suite 440 Sample Descript: MW-26

an Jose, CA 95110 Matri: LIQUID

Analysis Method: 8015Mod /8020 Analyzed: 06;061//95
73 06/13/

N

C Batch Number: GCOB0635BTEXQ2A -
istrument ID: GCHPO2 _
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

nalyte Detection Limit Sample Results
‘ ug/L ug/L

TPPH as Gas 50 N.D.
Benzene 0.50 N.D.

oluene 0.50 N.D.
Ethyl Benzene 0.50 N.D.
Xylenes (Total) 0.50 N.D.
Chromatogram Pattern:
Surrogates Control Limits % % Recovery

Trifluorotoluene 70 130 101

iwalytes reported as N.O. were not present abave the stated limit of detection,

QuUoO ALﬁICAL - ELAP #1210

lleen Manning :
roject Manager Page: 13




« ¥ Analytical

Sequoia s Chowee Do

404 N. Wiget Lane

Pacific Environmental Group
2025 Gateway Place, Suite 440
San Jose, CA 95110
Attention: Maree Doden

Proiect 330-006.2G /0608, San Lorenzo

Redwood City, CA 94063
Walnut Creek, CA 94598

#19 Suiker Avenue, Suite 8 Sacramento, CA 95834

(415) 364-9600 FAX (415) 364-9233
{510) 988-9600 FAX (510) 988-9673
(916) 921-9600 FAX (916) 921-0100

ECEIVIE

)
JUN 161995

“ACIFIC ENVIRONMENTAL GROUP, ING

Enclosed are the results from samples received at Sequoia Analytlcal on June 1, 1995. The requested
analyses are listed below:

SAMPLE #

SAMPLE DESCRIPTION

DATE OF COLLECTION TEST METHOD

950603101

950603102

950603103

9506031 04

950603105

950603106

950603107

250603108

850603109

850603110

LIQUID, 633H

LIQUID, 17197VM

LIQUID, 17203VM

LIQUID, 17302VM

LIQUID, 17349VM

LIQUID, 17372VM

LIQUID, 17393VM

LIQUID, MW-15

LIQUID, MW-16

LQuID, TB-2

5/31/95

5/31/95

5/31/95

5/31/95

5/31/95

5/31/95

5/31/95

5/31/95

5/31/95

5/31/95

Nitrate
Sulfate
TPHGB Purgeable TPH/BTEX

Nitrate
Sulfate
TPHGB Purgeable TPH/BTEX

Nitrate
Sulfate
TPHGB Purgeable TPH/BTEX

Nitrate
Sulfate
TPHGB Purgeable TPH/BTEX

Nitrate
Sulfate
TPHGB Purgeable TPH/BTEX

Nitrate
Sulfate
TPHGB Purgeable TPH/BTEX

Nitrate
Sulfate
TPHGB Purgeable TPH/BTEX

Nitrate
Sulfate
TPHGB Purgeable TPH/BTEX
Nitrate
Suifate
TPHGB Purgeable TPH/BTEX

TPHGB Purgeable TPH/BTEX

9506031.PPP <1>



404 M. Wiget Lane Walnut Creek, CA 94598 (510) 988.9600 FAX (510) 988-9673

@ SeqU.Ola 680 Chesapeake Drive Redwood City, CA 94063  [415) 364-9600 FAX (415) 364-9233
v Ana]jrtica] 819 Steiker Avenue, Suite 8 Sacramento, CA 95834 (916} 921-9600  FAX (916) 921-0100

Please contact me if you have any questions. In the meantime, thank you for the opportunity to work with you

l on this project.

, Verytruly yours,

l_%QUOIA ANALYTICAL

éileen A. Marhing
Project Manager

Quality Assurance Department

9506031.PPF <2>



Sequ01a 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600  FAX (415) 364.9233
404 M. Wiget Lane Walnut Creek, CA 94598 {510) 988-9500 FAX (510} 988-9673

<’ Analytical B19 Striker Avenue, Suite B Sacramento, CA 95834 (916) 9219600 FAX (916) 921-0100.

2025 Gateway Place, Suite 440
San Jose, CA 95110
Attention: Maree Doden

Pacific Environmenta! Group _ ‘ D ’ _—l
JUN 191995 ‘

PACIFIC ENVIRCNMENTAL GAOUP, e, |

Project: 330-006.2G /0608, San Lorenza

Enclosed are the results from samples received at Sequoia Analytical on June 2, 1995. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHQD

950607501 - - LIQUID, MW-5 ' 6/1/95 Nitrate
. Sulfate
TPHGB Purgeable TPH/BTEX

950607502 LIQUID, MW-7 . 6/1/95 Nitrate
Sulfate
TPHGE Purgeable TPH/BTEX

850607503 LIQUID, MW-8 6/1/95 Nitrate
Sulfate
TPHGB Purgeable TPH/BTEX

850607504 LIQUID, MW-9 6/1/95 Nitrate
Sulfate
TPHGE Furgeable TPH/BTEX

950607505 LIQUID, MW-10 6/1/95 Nitrate
' Sulfate
TPHGB Purgeable TPH/BTEX

850607506 LIQUID, MW-11 . 8f1/9% Nitrate
’ Sulfate
TPHGB Purgeable TPH/BTEX

950607507 LIQUID, MW-13 o 6/1/95 Nitrate
Sulfate
TPHGE Purgeable TPH/BTEX

950607508 LIQUID, MW-14 6/1/95 Nitrate
Sulfate
TPHGB Purgeable TPH/BTEX

950607503 LIQUID, MW-24 ) 6/1/95 Nitrate
Sulfate
TPHGE Purgeable TPH /BTEX

950607510 ~  LIQUID, MW-25 6/1/95 Nitrate
' Sulfate
TPHGE Purgeable TPH/BTEX

950607511 LIQUID, MW-26 6/1/95 Nitrate

Sulfate
TPHGB Purgeable TPH/BTEX

REPOHRT.XLS <1>



Sequ01a 680 Chesapeake Drive Redwood City, CA 94063 (415} 364-9600 FAX (415) 364.9233
404 N, Wiget Lane Walnut Creek, CA 94598 {510} 9B8-9600 FAX (510) 9988-9673

L F 4 Analytica] 819 Striker Avenue, Suitc 8 Sacramento, CA 95834 (916} 921.9600  FAX (916) 921-0100

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD
950607512  LIQUID, E1-A . 6/1/95 Nitrate
Sulfate
TPHGB Purgeable TPH/BTEX

950607513 LIQUID, TB-3 6/1/95 TPHGB Purgeable TPH/BTEX

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

iieen A-Manning | %uacr\\f) i{rﬂQ:l'(‘ hon

Project Manager Quality Assurance Department

REPORT.XLS <2>
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Sequ01a 680 Chesapeake Drive Redwood City, CA 94063 (415} 364-9600  FAX (415) 364.9233
404 N. Wiget Lane Walnut Creck, CA 94598 (510) 988-9600 FAX (510) 983.9673

I w Analyti(:a] 819 Striker Avenue, Suite 8 Sacramento, CA 95834 {916) 921-9600  FAX (316) 921-0100

Pacific Environmental Group Client F’ro?f~= D 330-006.2G/0608,San Lorenzo __Sampled: 06/01/95 =
i 2025 Gateway Place, Suite 440 - Sample Descript: TB-3 o Received: 06/02/95

z San Jose, CA 95110 Matrix: LIQUID

Analysis Method: 8015Mod/8020
Attention: Maree Doden {ab Number: 9506075-13

Analyzed: 06/06/95
R d:

fe :
strument 1D: GCHPO2
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

Analyte ' Detection Limit Sample Results

I ug/L ug/L
TPPH as Gas 50 N.D
Benzene . ‘ 0.50 N.D
Toluene 0.50 N.D
Ethyl Benzene 0.50 N.D
Xylenes (Total) 0.50 N.D
Chromatogram Pattern:
Surrogates ) Control Limits % % Recovery
Trifluorctoluene 70 130 _ 102

alytes repo as N.D. were not present ahove the stated limit of detection,

OJA ANALYTICAL - ELAP #1210

Eileen Manning —
roject Manager Page: 15
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Sequ01a 680 Chesapeake Drive  Redwood City, CA 94063 (415) 364.9600  FAX (415) 3649233
404 N, Wiget Lane Walnut Creek, CA 94598 (510} 988-9600 FAX (510) 988-9673

w Analytical . 819 Striker Avenue, Suite 8 Sacramento, CA 95834 {916) 921.9600 FAX (916) 921-0100

L

: R R /\ -».* R ety s __;.:“';/ R ‘--H-"H-"!-‘-%}- S-'v@-\:".-\-r-‘ 53 3' S KR e S 2 : +m+ £
:Pacific Env1ron ental Group Client Project ID: 330—006 2G /0608, San orenz3
2025 Gateway Place, Suite 440 Matrix: LIQuID .
 San Jose, CA 95110 oo -

iAttention: Maree Doden Work Order #: 9506075 01-04 ~Jun 18, 1995%;
5 e i T T
l QUALITY CONTROL DATA REPORT
Analyte: Nitrate Sulfate
l QC Batch#: INOB039S3000ACE  INOBO3953000ACE
Analy. Method: EPA 300.0 EPA 300.0
Prep. Method: NA “NA |
I : Analyst: S. Flynn S. Flynn
MS/MSD #: 950607504 950607504
Sample Conc.: 51 o9
Prepared Date: 6/3/95 6/3/95
Analyzed Date: 6/3/95 . 6/3/95
Instrument 1.D.#: INIC1 - INICH
Conc. Spiked: 100 mg/L. 100 mg/L
Result: 140 190
MS % Recovery: 89 a1
Dup. Result: 140 180
MSD % Recov.: 89 81
RPD: 0.0 5.4
RPD Limit: 0-30 0-30
\ﬁ:ﬁw’\

28 +Mi~mw'

LCS #:

Prepared Date:
Analyzed Date:
Instrument 1.D.#:
Conc. Spiked:

LCS Result:
LCS % Recov.:

M5/MSD ‘
LCS 70-130 70-130
Control Limits

uality Assurance Statement: All standard operating procedures and quality control requirements have been met.
Please MNote: .
The LCS is a control sample of known, interferent-free matrix that is analyzed using the same reagents,
SEQUOIA ANALYTICAL preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample
. fortified with known quantities of specific compounds and subjected to the entire analytical procedure. If
I the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix
linterference, the LCS recovery is to be used to validate the batch.

EileenA Manning

. Project Manager ** MS = Matrix Spike, MSD=MS Duplicate, RPD=Relative % Difference Q50B075.PPP <1>




@ Sequ01a- 680 Chesapeake Drive Redwood City, CA 94063  (415) 364.9600 FAX (415) 364.9233

404 N. Wiget Lane . Watnut Creek, CA 94598  (510) 988-9500 FAX (510) 988-9673

w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916} 921.9600 FAX (916) 9210100

S ;
‘Pactfic Environmental Group Cliont Project D: 530-006 5G,/0608, San Lore
0025 Gateway Place, Suite 440 Matrix: LiQUID — =
:San Jose, CA 95110 -
‘Work Order #:. 9506075 05 12 o Reported Jun 16, 1932_%

O B e B s e e s S

e \33’4‘“'““ et ’“&W

R LA e
e e

QUALITY CONTROL DATA REPORT

Analyte: Nitrate Sulfate

QC Batch#: 1n0503953000ACC  INOG03853000ACE
Analy. Method: EPA 300.0 EPA 300.0
Prep. Method: N.A N.A

Analyst: S. Aynn S. Flynn
MS/MSD #: 950607509 950607509
Sample Conc.: 51 a1
Prepared Date: 6/3/95 6/3/95
Analyzed Date: 6/3/95 6/3/95
_Instrument 1.D.#: INIG1 INIC1
Conc. Spiked: 100 mg/L—™ -~ 100 mg/L

Result: 140 180
MS % Recovery: 8g 89

MSD % Recov.: 79 B9

RPD: 7.4 0.0
RPD Limit: 0-30 0-30

Prepared Date:

Analyzed Date:

Instrument L.D.#:
Conc. Spiked: -

- LCS Resuit: : ' |
LCS % Recov.: - -

D
LCS 70-130 70-130
Control Limits )

Quality Assurance Statement: All standard operat'ing procedures and quality control requirements have been met.
Please Note;

The LCS is a cantrol sample of known, interferent-free matrix that is analyzed using the same reagents,
preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample
fortified with known quantities of specific compounds and subjected to the entire analytical procedure. i
the recovery of analytes from the matrix spike does not fall within specified cantrol limits due to matrix
interference, the LCS recovery is to be used to validate the batch.

Eileen A. Manning
Project Manager ** BAS =Matrix Spike, MGD=MS Duplicate, RFD = Relative % Difference 9506075.PPP <2>

I Dup. Result: 130 180




I @ SeqUOla 580 Chesapeake Drive Redwood City, CA 94063 (415) 364-5600 FAX (415) 364-9233

404 M. Wiget Laric Walnut Creek, CA 94598 (510) 988-9500 FAX (510) 988.9673

w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 {916) 92t-9600 FAX (216} 921-0100

S S e
‘Pacific Environmental Group Cllent ProjectID §&30—006 2G /0608, éan Lorenzo

2025 Gateway Place, Suite 440 Matrix: - - LIQUID o — - g‘?
San Jose, CA 95110 : - :
_Attentlon Maree Doden Work Order #: 9506075 11,13 Heported Jun 16, 1995
;”» fﬂ«m e 2 R wﬁﬁ"“& 523 ':11‘&3_&%‘:5’-*;5 wmﬁ R Eﬁ@%ﬁé“?ﬁ%ﬁ“‘fﬁﬁf m. e
QUALITY CONTROL DATA REPORT
l Analyte: Benzene Toluene Ethyl Xylenes
’ Benzene
QC Batch#: GCos0595BTEX02A GCOE0EISBTEX02A GCOS0BISBTEXDZA GCOB0S95BTEX02A
Analy. Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
- Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 5030
l : Analyst: J. Minkel J. Minkel J. Minkel J. Minkel .
MS/MSD #: 950603102 950603102 950503102 950603102
Sample Conc.: N.D. N.D. N.D. N.D.
Prepared Date: 6/6/95 6/6/95 6/6/95 6/6/95
Analyzed Date: 6/6/95 6/6/55 6/6/95 6/6/95
Instrument L.D.#: GCHP2 GCHP2 GCHP2 GCHP2
Conc. Spiked: 10 ug/L 10 pg/L 10 g/l 30 ug/L
I Result: 8.5 9.5 95 29
MS % Recovery: 85 g5 g5 a7
l Dup. Resuit: 10 o 10 ‘ I
MSD % Recov.: 100 100 100 . 100
l ' RPD: 5.1 51 5.1 3.4
RPD Limit: 0-50 0-50 0-50 0-50

xvaay-/.&ﬁtﬁ%-ﬂ-ﬁ-ﬁ#%ﬁ% or

LCS #:

I Prepared Date:
Analyzed Date:
Instrument L.D.#:
l - Conc. Spiked:

LCS Result:
LCS % Recov.:
MS/MSD
- LCS 71-133 72-128 72-130 71-120
‘ I Control Limits '
| uality Assurance Statement: All standard operating procedures and quality control requirements have been met.
; Please Note:’
f The LCS is a control sample of known, interferent-free matrix that is analyzed using the same reagents,
WNALYTICAL |preparation, and analytical methods employed for the sampies. The matrix spike is an aliquot of sample
fortified with known quantities of specific compounds and subjected ta the entire analytical procedure. i
the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix

interference, the LCS recovery is to be used to validate the batch.

Eileen A. Manning

I Project Manager - ** MS = Matrix Spike, MSD=MS Dugplicate, RPD = Relative % Difference 8506075.PPF <3>




404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX {510) 988-9673

I SeqUOIa 680 Chesapeake Drive Redwood City, CA 94063 (415} 364-9600 FAX (415) 364-9233
w Analytical B19 Striker Avenue, Suite 8 Sacramento, CA 95834 {916) 921.9500 FAX (916) 921-0100

T~ T
l Pacific Environmental Group : s
£2025 Gateway Place, Suite 440 Matrix: LQUID —_— = %;
ESan Jose, CA 95110 ~ -
I gAttention: Maree Doden - Work Order #: 9506075  01-04, 06-10 Heported Jun 16, 1995
b e z 4 A LR . R SR SRR R = Y é‘d--'w S
l QUALITY CONTROL DATA REPORT
Analyte: Benzene Toluene Ethyd = . Xylenes
Benzene
I QC Batch#: GC080695BTEX03A GCOEDBOSBTEXD3A GCOBOBSBTEXDIA GCOG06958TEXD3A
Analy. Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Prep. Method: EPA 5030 EPA 5030 © EPA5030 EPA 5030
l Analyst: J. Minkel J. Minkel J. Minkel J. Minke!
MS/MSD #: 950603103 . 950803103 950603103 950603103
Sample Conc.: N.D. N.D. N.D. N.D.
Prepared Date: 6/6/95 6/6/95 6/6/95 6/6/95
Analyzed Date: 6/6/95 6/6/95 6/6/95 6/6/95
Instrument 1.D_#: GCHFP3 GCHP3 GCHP3 GCHP3
l Conc. Spiked: 10 pg/L 10 ug/L 10 pug/L 30pg/L
Result: 8.3 8.0 9.3 ) 27
MS % Recovery: 83 80 93 90
Dup. Result: B7 , B.4 10 29
MSD 9% Recov.: B7 84 100 97
l RPD: 47 4.9 7.3 7.1 -
. RPD Limit; 0-50 0-50 0-50 0-50 )

I Prepared Date:
Analyzed Date:
Instrument 1.D.#:
| l Conc. Spiked:

LCS Resutt:
LCS <% Recov.:

M>5/MSD
LCS = 71133 72-128 72-130 71-120
Control Limits
uality Assurance Statement: All standard operating procedures and quality control requirements have been met.
Please Note:

The LCS is a control sample of known, interfereni-free matrix that is analyzed using the same reagents,
|preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample
_[fortified with known quantities of specific compounds and subjected to the entire analytical procedure. if
the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix
|interference, the LCS recovery is to be used to validate the batch.

UOJA ANALYTICAL

Eileer-A-A@nning
Project Manager ** M&=Matrix Spike, MSD=MS Duplicate, APD=Relative % Difference 95068075.PPP <4>




Sequoia
I W’ Analytical

680 Chesapeake Drive
404 N, Wiget Lane

Redwood City, CA 94063
Walnut Creck, CA 94593

819 Striker Avenue, Suite 8 Sacramento, CA 95834

QUALITY CONTROL DATA REPORT

(415) 364-9600
(510) 988-9600
{916) 921-9600

FAX (415) 364-9233
FAX {510) 988-9673
FAX {916) 921-0100

. R T e ?-a.-@\-a.v.»\.lnu.«.l,r.»n.m.v ST s ﬁxs

%Pacrﬁc&éﬁtsfﬁgnmental Group R Client ‘ﬁﬁjeﬁﬁrﬁ: 330-006. ’%g

§2025 Gateway Place, Suite 440 Matrix: LIQuID —_— - -%

“san Jose, CA 95110 - o

gAttentuon- Maree Doden Work Order 95060?5 05 Reported: Jun 16
S S ST r e S e e S s

l Analyte:

- Benzene Toluene Ethyl Xylenes'
] Benzene
QC Batch#: GCOs0895BTEX17A  GCOBDS9SBTEX17A  GCOS0695BTEXITA GC0806895BTEX17A
Analy. Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 5030
Analyst: J. Minkel J. Minkel J. Minkel J. Minkel
MS/MSD #: 850603102 850603102 850603102 950603102
Sample Conc.: N.D. N.D. N.D. N.D.
Prepared Date: 6/6/95 6/6/95 6/6/95 6/6/95
I Analyzed Date: 8/6/95 6/6/95 6/6/95 6/6/95
Instrument LD.#: GCHPI7 GCHP17 GCHP17 GCHP17
Conc. Spiked: 10 pg/L 10 ug/L 10 g/l 30 ug/L
l . Result; 8.9 85 84 25
MS % Recovery: 89 85 84 83
l Dup. Result: 748 7.9 7.9 24
MSD % Recov.: 78 79 78 80
I RPD: 13 7.3 6.1 41
RPD Limit: 0-50 0-50 0-50 0-50

l Prepared Date:
Analyzed Date:
Instrument L.D.#:"
I Conc. Spiked:

LCS Resuit:
LCS % HRecov.:

MS/MSD
LCS 71-133 72-128
Control Limits -

72130

71120

|
Quality Assurance Statement: All standard operating procedures and quality control requirermnents have been met.
| Please Note:

The LCS is a control sample of known, interferent-free matrix that is analyzed using the same reagents,
|

|

|

\

preparation, and analytical methods emplayed for the gamples. The matrix spike is an aliquot of sample
fortified with known quantities of specific compounds and subjected to the entire analytical procedure.
the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix
interference, the LCS recovery is to be used to validate the batch.

Project Manager ** MS =Matrix Spike, MSD=M$ Duplicate, RPD=Relative % Difference

\
I : Fan

8506075.PPP <5>
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Revision 3/21/85

CLIENT NAME; PC—G— /A e WORKORDER: ‘J Sobus
REC. BY (PRINT): {7 = DATE OF LOG-IN: & !7’ Jos”
CIRCLE THE APPROPRIATE RESPONSE LAB SAMPLE | DASH CLIENT CONTAINER REMARKS: lj
. Cuslody Seal(s)  Present (AbSenl ) it it IDENTIFICATION _|DESCRIPTION . |[CONDITION(ETC.)!
’ Inlact / Broken* O\ A-C o =S I Coalf :
. Cuslody Seal Nos.:  Put In Remarks Seclion D b [L. P
. Chaln-of-Custody cl o [aDd hw - Scire —
Records: réseiy / Absent* 03 it
. Tralfic Reports or ' O& 9
Packing Lisl: Present ! 0S5 —(6
. Alrbill: ( Alrbill / Sticker 6(, \ - (f
- Present / &bse ¢} ~(3
| 6. Airbiit No.: o8 ~ly
. Sample Tags: !_Absenl" 0F =24
|| sample Tag Nos. / Nol Listed L0 -25
on Chain-of-Custody ) —~2{
. Sample Condition: .’ Broken* / Leaking* | 2. | [~ A X
g‘? . Does information on cuslody T A | TRB-3 2Wea §
E repors, lraffic reporls and ——
% sample lags agree? No* .
%‘ . Proper preservalives ' Ja /--'7 EV
; used: [1 ‘
f . Date Rec. al Lab: 6/2,/‘-?5‘ ' //j/"‘/
j . Temp. Rec, al Lab: /({OC, //
L2 Tme oo o 20 — I —
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404 M. Wiget Lane Walnut Creek, CA 94598 {510) 988-9600 FAX (510) 988-9673

w Analyti Cal 819 Striker Avenue, Suite 8 Sacramento, CA 95834 ‘ (916) 921-5600 FAX {916) 921-0100
| | ECHY
P e

I SequOIa 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415) 264-9233

Pacific Environmental Group - . JUN 191995!
l 2025 Gateway Place, Sulte 440 : . l
SanJose, CA 85110 Tl - =

: PACIFIC ENVIRONMENTAL GROUP. INC,

Attention: Maree Doden

I Project: 330-006. 2(3/0608 San Lorenzo

Encloséd are the results from samples received at Sequoia Analytical on June 2, 1995. The requested
l analyses are listed below: ,

I - SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD
950610801 LIQUID, 17348VE  B6/2/95 Nitrate

I Sulfate

l Please contact me if you have any questions. In the meantime, thank you for the opponunrty to work with you
on this project. ,
Very truly yours,

Eileen A. Manning E WARCAD ig Q& li l(\ !)ﬂ
Project Manager ‘ uality Assurance Department

REPORT.XLS <1>




Sequ01a " 680 Chesapeake Drive Redwood City, CA 24063  (415) 364-9600 FAX (415) 264-9233
404 M. Wiget Lane Walnut Creck, CA 94598 {510) 988-2600 FAX {510) 988.9673

L K 4 Analytlcal 819 Suiker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600  FAX (916) 921-0100

_. P . pled: 06/02/
£ 2025 Gateway Place, Suite 440 Received: 06/02/95
i San Jose, CA 95110 Lab Proj. ID: 9506108 7 Analyzed: see below

Inl

LABORATORY ANALYSIS
Analyte Units Date Detection Sample
Analyzed Limnit Results
Lab No: 8506108-01
Sample Desc : LIQUID,17348VE
Nitrate as Nitrate mg/L 06/03/95 ' 0.10 22

Sulfate mg/L 06/03/95 0.10 85

s reported as N.D. were not present above the stated limit of detection,

o

ANALYTICAL - ELAP #1210

ileen Manning
roject Manager ' Page:

R
)




SeqUOIa . 680 Chesapeake Drive Redwood City, CA 94063  (415) 364.9600 FAX (415) 364.9233
. 404 N. Wiget Lane Walnut Creek, CA 54598 (510} 988-9600 FAX (510) 988-9673
w An alytlcal 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600  FAX (916) 921-0100

ronmental Group

e
et Broject ID: 530006 56/0808

R

i

Work Order #: 0506108 01 Reported:  Jun 16, 1995;
e : Smmste s

e SoRRIRELS 002

QUALITY CONTROL DATA REPORT

I Analyte: Nitrate Sulfate
I QC Batch#: INOS030S3000ACE  INOGOSSSI000ACE
Analy. Method: EPA 200.0 EPA 300.0
Prep. Method: NA N.A.
I Analyst: S. Flynn 8. Flynn
MS/MSD #: 950607504 950607504
Sample Conec.: 51 99
l Prepared Date: 6/3/95 6/3/95
Analyzed Date: 6/3/85 6/3/95
Instrument 1.D.#: INICH INICH
. Cone. Spiked: 100 mg/L 100 ma/L
Result: 140 180
MS % Recovery: 89 81
I Dup. Resuilt: 140 180
MSD % Recov.: 8¢ 81
l APD: 0.0 54
RPD Limit: 0-30 0-30

B

LCS #:

I Prepared Date:
Analyzed Date:
‘Instrument 1.D.#:

l Conc. Spiked:

LCS Result:
LCS % Recov.:

MS/MSD
LCS 70-130 70-130
Control Limitfs

uality Assurance Statement: All standard operating procedures and quality control requirements have been met.

l Pilease Note:
The LCS Is a control sample of known, interferent-free matrix that is analyzed using the same reagents,
preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample

LYTICAL
&"ﬁ fortified with known quantities of specific compounds and subjected to the entire analytica! procedure. i
l the recavery of analytes from the matrix spike does not fall within specified control Hmits due to matrix

intarference, the LCS recovery is fo be used to validate the batch.

Eileen A. Manning

l Project Manager ** M3 = Matrix Spike, MSD=M$ Duplicate, RPD = Relative % Difference S506108.PPP <1>
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RS T e
CLIENT NAME: Pec WORKORDER: 25 /08
REC. BY (PRINT): Lot DATE OF LOG-IN: £-3-F #

il CIRCLE THE APPROPRIATE RESPONS AB SAMPLE | DASH CLIENT CONTAINER | SAMPLE [DATE | REMARKS: :

3 1. Cuslody Seal(s) Presen,l # it [DENTIFICATION  {DESCRIPTION| MATRIX | SAMP. |CONDITION(ETC.)

Intac! / Broken* ¢ L [ DUV E 1L PIQ-"“ l!q (9/3— _ ii

; 2, Cuslody Seal Nos.:  Pul In Remarks Section e nll RS M R 2 /

% 3. Chain-o[-Cuslody /

E Records: Absenl‘ //

4. Tralflic Reports or / :

| Packing List Present{{ Absent A

5. Airbill: Alrbill / Sli er_ /

Presenl@ U{)‘//

| 6. Airbili No.: ‘ o

7. Sample Tags: t/ Absent* }'&ku/

& Sample Tag Nos.. Listed ANot Listed jé)

;3 _'/l;in-o[-Cuslody /

35 8. Sample Condition: { Inlacl //Broken* / Leaking® /

% 9. Does Information on cuslody ,/

% reporls, tralfic reporis.an ' ~

;5 sample lags agree?@No* / |

5 10. Proper preservalives . pa d

§ used: Yas § No* /

; 11. Dale Rec. at Lab: w(}!‘]g / S —

: 12. Temp. Rec. al Lab: 14 2c | T

% 13 Trme._Rec”alnLab” I5ds — A —
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[
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Speclal QAQC

Remarks

IFT

Lab number

EeYeIge:

- | Turnaround time
[

Priosity Aush  *
1 Business Day

cmﬁm\ sa{{n ’

Tempearalure racelved:

Rush

(7148

Received by

2 Business Dayn

Date
—

Rocoived by /

Expedited
5 Business Days

«| Relinquished by

/

Date

Recelved by Iabor&ry/( i@w

Slendard
10 Business Days ﬁ{
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Sequ01a 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415) 364.9233
404 N. Wigee Lane Walnut Creek, CA 94598 (510} 988-9600 FAX (510) 988-9673

l L% 4 Analytica]_ 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916} 921-9600  FAX (916) 921-0100

Pacific Environmental Group Client Proj. ID:  330-006.2G/0608,San Lorenzo Sampled: 05/26/9 !
i 2025 Gateway Place, Suite 440 Sample Descript: TB - _ Received: 05/31/95 &
'San Jose, CA 95110 Matrix: LIQUID '
' Analysis Method: 8015Mod /8020 Analyzed: 06/05/95
Attention: Maree Doden Lab Number; 9505L35-10 R d:

atch Number:
strument ID: GCHP17

L Bl

Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

Analyte  Detection Limit Sample Resuits

l ug/L ug/L
TPPH as Gas < 50 N.D.
Benzene : 0.50 N.D.

IToluene 0.50 N.D.
Ethyl Benzene ‘ 0.50 N.D.
Xylenes (Total) 0.50 N.D.

‘ lChromatogram Pattern: |
Surrogates ——— Control Limits % % Recovery ‘
Trifluorotoluene - 70 130 ' 88 |

|

Analytes reported as N. D were not present above the stated limit of detection,

I UCHA ANALYTICAL - ELAP #1210

Eileen Manning
lrojec:t Manager : : Page: 13

I ) o




@ Sequ01a 680 Chesapeake Drive Redwood City, CA 94063  (415) 3649600 FAX (415) 364-9233

404 N. Wiget Lane Walnut Creek, CA 94598  (510) 988-9600 FAX (510) 9889673

I W Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100

I e

s R
Pacn‘" c Envzronrnental Group Client Project ID:  330-006.2G/0608, San Lorenzo g
2025 Gateway Place, Sulte 440 . Matrix: LQuid &

“San Jose, CA 95110 .
‘Attention: Maree Doden Work Order #: 9505L35 -01-06 Jun 13, 1995:;

STy o . ety ” =
SRR ,._’5:.,_\‘_.’5_._.‘\0,._-‘_,.‘- &ﬁﬁ# S SRR RO 2 %«ﬁ@%ﬂ;’;t\gﬁ‘}mmn AR

;HC
--<$:i:

QUALITY CONTROL DATA REPORT

I ] Analyte: Benzene Toluene Ethyl Xylenes
Benzene
QC Batch#: GC0G0595BTEX20A GCOS0SSSBTEX20A  GCOB0595BTEX20A GCO60595BTEX20A
I Analy. Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 5030
I Analyst: J. Minke! J. Minket J. Minkel J. Minkel
MS/MSD #: 950515004 950519004 950519004 950519004
Sample Conc.: N.D. N.D. N.D. N.D.
Prepared Date: 6/5/95 6/5/95 6/5/95 6/5/95
l Analyzed Date: - 6/5/95 " 6/5/85 6/5/95 6/5/95
Instrument L.D.#: -—G@HP20— GCHF20 GCHP20 GCHP20
Conc. Spiked: 10ug/L 10 ug/L 10pg/L 30pg/L
Result: 1 b 1 32
MS % Recovery: 110 10 110 107
I Dup. Result: 1" 11 10 30
MSD % Recov.: 110 110 100 100
RPD: 0.0 0.0 9.5 6.5
I RPD Limit: 0-50 050 - 0-50 050

Please Note
l The LCS is a control sample of known, interferent-free matrix that is anatyzed using the same reagents,
£y

R

Prepared Date:
Analyzed Date:
Instrument 1.D.#:
Conc. Spiked:

LCS Result:
LCS % Recov.:

MS/MSD
LCS 71-133 72-128 72-130 71-120
Control Limits

preparation, and analytical methods employed for the samples.” The matrix spike is an aliquet of sample
tortified with known quantities of specific compounds and subjected to the entire analytical procedure, K
the recovery of analytes from the matrix spike does not fall within specified control fimits due to matrix
interference, the LCS recovery is to be used to validate the batch.

Prolect Manager ** MS = Matrix Spike, MSD=MS Duplicate, RPD=Relative % Difference 9505L35.PFP <1>




Sequ01a
l ¥ Analytical

2025 Gateway Place, Suite 440
“ San Jose, CA 95110

Attention: Maree Doden

T

£ R S -. o {.a.?n.qg 5 ‘:.
Chent Pro;ect ID 330-006 2G/0608 San Lorenzo

680 Chesapeake Drive . Redwood City, CA 94063
404 N. Wiget Lane Walnut Creek, CA 94598
819 Striker Avenue, Suite 8 Sacramento, CA 95834

(415} 364-9600
{510) 988.9500
{916) 921-9600

FAX (415) 364-9233
FAX {510) 988.9673
FAX (916) 921-0100

Matrix: LIQuID

Work Order #

9505!..35—07- 10

QUALITY CONTROL DATA REPORT

LCS #:

Prepared Date:
Analyzed Date:
Instrument 1.D.#:
Cone. Spiked:

LCS Result:
LCS % Recov.:

Analyte: Benzene Toluene Ethy! Xylenes
Benzene .
QC Batch#: GC060595BTEX17A GOOB0S95BTEXT7A GCOBDS9SBTEX17A GCDE0SS5BTEX17A
Analy, Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 5030
Analyst: J. Minkel J. Minkel J. Minkel J. Minkel
MS/MSD #: 950519002 950519002 950519002 950519002
Sample Conc.: N.D. N.D. N.D. ND.
Prepared Date: 6/5/95 6/5/95 6/5/95 6/5/95
Analyzed Date: 6/5/95 6/5/95 6/5/95 6/5/95
Instrument 1.D.#: __GCHR1Z GCHP17 GCHP17 GCHP17
Conc. Spiked: 10pg/L 10 pg/L 10 pg/L 30ug/L
Result: 10 10 10 30
MS % Recovery: 100 100 100 100
Dup. Result: 9.8 9.8 9.8 29
MSD % Recov.: o8 88 98 97
RPD: 20 20 20 34
RPD Limit: 0-50 0-50 0-50 0-50

MS/MSD
- LCs
Control Limits

71-133

72128 72-130 71120

7

Eileen A. Manning
Project Manager

Q@ublg ANALYTICAL
é/

Please Note:

The LGS is a control sample of known, interferent-free matrix that is analyzed using the same reagents,
preparation, and analytical methods employed for the samples, The matrix spike [s an aliquot of sample
fortified with known quantities of specific compounds and subjected to the entire anatytical procedure. K

Bcovery of analytes from the matrix spike does not fall within specified control limits due to matrix
linterference, the LCS recovery is to be used 1o validate the batch.

** M5 = Matrix Spike, MSD=MS$ Duplicate, RPD =Relative % Difference 8505L35.PPP <2>

A




404 . Wiget Lane Walnut Creck, CA 94598 (510) 938-9600 FAX (510) 988-9673

@ Sequ01a 680 Chesapeake Drive ~ Redwood City, CA 54063 (415) 364.9600  FAX (415) 364-9233
_ w Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600  FAX (916) 9210100

S

S S e e e S S SR
gi’acﬁ' c Enwron ental Group Client Project ID:  330-006. 2G/0608 San Lorenzo ?
2025 Gateway Place, Suite 440 Matrix: LIQUID =
San Jose, CA 95110 _ . ;

Attention: Maree Doden Work Order #: 9505L35-02 04, 05, 06, 07 Reported: . Jun 13, 1995% .
R SRiesn R : e HE s

QUALITY CONTROL DATA REPORT

Analyte: Nitrate Sulfate

QC Batch#: IN0501953000ACC  INOS01953000ACC

-Analy. Method: EPA 300.0 EPA 300.0
Prep. Method: NA . NA.
Analyst: S. Flyan 8. Flynn
MS/MSD #: 950513507 950513507
Sample Conc.: 63 92
Prepared Date:  6/1/95 6/1/95
Analyzed Date: 6/1/95 6/1/95
instrument 1.LD.#: — WNCi - INIC1
Congc. Spiked: 100 mg/L 100 mg/L
I Result: 150 180
MS % Recovery: 87 - BB
I . Dup. Result: 150 170
MSD % Recov.: 87 ' 78
l RPD: . oo 57
RPD Limit: 0-30 030 ' -

l Prepared Date:
Analyzed Date:
Instrument L.D.#:
I Conc. Spiked:

LCS Result:
LCS % Recov.:

MS/MSD
LCs - 70-130 70-130
I / Control Limits

l Please Note
The LGS is a cantrol sample of known, interferent-free matrix that is analyzed using the same reagents,
A/‘NALYTICAL preparation, and analytical methods employed for the samples. The matrix spika is an aliquot of sample
fed with known quantities of specific compounds and subjected to the entire analytical procedure. [f
the recovery of analytes from the matrix spike does not fall within specified control fimits due to matrix
interference, the LCS recovery is to be used to validate the batch.

Ealeen A. Manning

l Project Manager ** MS=Matrix Spike, MSD=MS Duplicate, RPD=Relative % Difference 9505L35.PPP <3>




Sequoia
¥« P Analytical

i

e

SRR

:Attention: M

g
vy

s

%Pacmc Environmental G

=

roup

2025 Gateway Place, Suite 440
:San Jose, CA 95110
aree Doden

S

680 Chesapeake Drive Redwood City, CA 94063 (415} 364-9600 FAX (415) 364.9233

404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988.9673
819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100

Client Project ID: 330-006.2G /0608, San Coranzo
Matrix: LIQUID

Work Order #:  9505L35-01, 03, 08, 09

S 03 ;’E%wi

QUALITY CONTROL DATA REPORT

g
R L

Analyte: Nitrate Sulfate
QC Batch#: IN0501953000ACD  INOS01953000ACD
Analy. Method: EPA 300.0 EPA 300.0
Prep. Method: N.A N.A.
Analyst: S, Flynn 8. Flynn
MS/MSD #: 8505L3503 950513503
Sample Conc.: 62 100
Prepared Date: 6/1/95 6/1/95
Analyzed Date: 6/1/95 6/1/95
Instrument LD.#: — G INICA
Conc. Spiked: 100 mg/L 100 mg/L
Result: 150 190
MS % Recovery: 88 90
Dup. Result: 150 150
MSD % Recov.: 88 90
RPD: 0.0 0.0
8PD Limit: 0-30 0-30

LCS #:

Prepared Date:
Analyzed Date:
-Instrument L.D.#:
Conc. Spiked:

LCS Result:
L CS % Recov.:
NS /MSD
LCS - 70-130 70-130
Control Limits
Please Note:
The LCS is a control sample of known, interferent-free matrix that is analyzed using the same reagents,
OfA ANALYTICAL

Project Manager

qpreparation. and analytical methods employed for the samples. The matrix spike ks an aliquot of sample
fortified with known quantities of specific compounds and subjected to the entire analytical procedure. if
the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix
interference, the LCS recovery Is to be used to validate the batch.

** MS =Matrix Spike, MSD=MS Duplicate, RFD=Relative % Difference g505L35.PPP <4>
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| CLIENT NAME: O WORKORDER: S5l 85

ﬁ REC. BY (PRINT): (¥ oA St . DATE OF LOG-IN: AT 16

; CIRGLE THE APPROPRIATE RESPONSE ___ LAB SAMPLE { DASH| - CLIENT CONTAINER | SAMPLE { DATE REMARKS:  |:
1. Cuslody Seal(s) Presenl/ @ it i# IDENTIFICATION DESCRIPTION| MATRIX [ SAMP, [CONDITION(ETC.)
Intact / Broken* { _j=e- S590H Svoa lig S/at ?
2. Custody Seal Nos.:  Pul in Remarks Seclion : |3 | L pla:n | © J

3. Chain-of-Custody Q. (Chet. 11200 Vm Avoc, 1 5/50

a Records: @! Absent* 1 | L L plean ' ’

4. Traffic Reports or g 17254 ym 2 \;Oa

$ Packing List: Present | L,‘Dfa-'vm

|| 5. Almbin: Al / Sligker.. y MEd-17 2 voo_ ||

| Presenl | L pladin \

| 6 AbiNo: S mMw- [ Bvoa \

‘; 7. Sample Tags: / Absent* fr !Dfa-'q l

z: Sample Tag Nos.: Nol Lisled g Mw-19 Svooo

% on Chain-of-Custody | L lelu

| : 8. Sample Condition: Broken* / Leaking® 7 P w- o f ) VOQ,
1 ; 9. Does Information on cuslody ' [l P]alf\

i reporls, lraflic reports, ang 9 Mo - 9\9\ 5V0 e ‘ - )25
g sample 1ags agree? No* : | | L lpia\'.q i ekt
E% 10. Proper preservatllves .3 MU - A2 2 ool <+2 TR 5721?4},
‘5 used: @!No E v L ?[aim N ___ _ Y Le‘m{iy(
§ 11. Date Rec. al Lab: "/3;/ﬁ‘§ L A 5 YR I
s§ 12, Tcrnp. Rec. at Lab: 14"_’ o ;"""‘Ti‘? L —

irc ed conlact Pro;ecl manager and allach record of resoluuon

Revision 3/21/85 !
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404 N, Wiget Lane Walnut Creck, CA 94598 {510) 988-9600 FAX (510) 988-9673

<’ An‘a]ytica] 819 Striker Avenue, Sulte 8 Sacramento, CA 95834 (916) 9219600 FAX (916) 921-0100

l Sequ01a 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415) 364-9233

D ient Proj. iD:  330-006. ampled:
2025 Gateway Place, Suite 440 Sample Descript: TB-2 Received: 06/01/95
nJose, CA 95110 Matric: LIQUID )
: t;\alysis Method: 8015Mod /8020 Analyzed: 06/05/95

3G Bateh Number: GCOB0595BTEX2] A
i{rument ID: GCHP21 _ :
Total Purgeable Petroleum Hydrocarbons (TPPH) with BTEX

alyte Detection Limit ' Sample Results
'" ug/L ug/L
TPPH as Gas 50 N.D
nzene 0.50 N.D
luene 0.50 N.D
hyt Benzene 0.50 N.D
Xylenes (Total) 0.50 N.D

!hromatogram Pattern:

urrogates ' Control Limits % % Recovery
Triflucrotolugne 70 130 85

nalytes reported as N.D. were not present above the stated limit of detection.

lQ OIA ANALYTICAL - ELAP #1210

W7

Jileen Manning
Iject Manager : Page:

l [2a)




. Sequo1a 680 Chesapeake Drive Redwood City, CA 94063  (415) 364.9600 FAX (415) 364.9233
I 404 N, Wiget Lane Walnut Creek, CA 94598 {510) 988-9600 FAX (510) 988-9673

w Analytlca]_ 819 Striker Avenue, Suitc §  Sacramento, CA 95834 (916) 921-9600 FAX {916) 921-0100

5 ; S s e SRR e R R e
~Pacific En onmental Grou Group FCliont Projoct 1D 34 "’%’%é 2G Oﬁoﬁgﬁgﬁ renzo i =
2025 Gateway Place, Suite 440 Matrix: LQuiD gf{
= San Jose, CA 95110 : -
I - Attention. Maree Doden ° Work Order #. 9506031 0109 o Fleponed Jun 15, 19955
s et St e

QUALITY CONTROL DATA REPORT

I Analyte: Nitrate Sulfate
QC Batch#: IN0502953000ACB  INC602953000ACE
Analy. Method: EPA 300.0 EFA 300.0
Prep. Method: NA NA
l Analyst:  S.Fynn 'S. Fiynn
MS/MSD #: 950603109 950603109
Sample Conc.: N.D. 41
Prepared Date: 6/2/95 &/2/95
Analyzed Date: 6/2/95 6/2/85
Instrument 1.D.#: INICA INIC1
Conc. Spiked: 10 mg/L 10 mg/L
l Result: 20 50
MS % Hecovery: 80 90
. Dup. Result: 21 50
MSD % Recov.: 80 80
l RPD: 4.9 0.0
RPD Limit: 0-30 0-30

I Prepared Date:
Analyzed Date:
Instrument I.D.#:
I Conec. Spiked:

LCS Result:
LCS % Recov.:

MS/MSD
LCS 70-130 70-130
Control Limits

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.
. Flease Note: —
_ The LCS ls a control sample of known, interferent-free matrix that is analyzed using the same reagents,
QUOIA ANALYTICAL Ipreparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample
fortified with known quantities of specific compounds and subjected to the entire analytical procedure. [f
the-recovery of analytes from the matrix spike does not fall within specified control limits due to matrix
linterference, the LCS recovery is to be used to validate the batch.

Eileen A. Manning
Project Manager *n MS = Matrix Spike, MSD=MS Duplicate, RFD= Relative % Difference 9506021.PPP <1>

|
3



SeqU.Ola 680 Chesapeake Drive Redwood City, CA 54063 (415} 364-9600 FAX {415) 364-9233
. 404 M. Wigee Lane . Watnut Creek, CA 94598 (510} 988-9600 FAX (510) 988-9673
w Analytlcal 819 Striker Avenue, Suite 8 Sazcramento, CA 95834 (916} 921.9500 FAX (916) 921-0100
ALY 'x'%. R R S .»:q.\sg;;:@r A3 }‘?é% _...~;’ A coosm }ﬁw,m &%& K*&; L T
l ggac ic Environmental Group % : 0-006 2(:/0608 ém an :
2025 Gateway Place, Suite 440 Matrix: LIQUID gzi
:San Jose, CA 95110 ' :
: Attention: Maree Doden Work Qrder #:; 9506031  01-04, 06—09 Reported:  Jun 15, 19953
T e H R T
I QUALITY CONTROL DATA REPORT
Analyte: Benzene Toluene Ethyl Xylenes
' Benzene
I QC Batch#: GC080595BTEX20A GCOS0DSSSBTEX20A GCOG0595BTEX20A GCO60595BTEX20A
Analy. Method: EPA 8020 EPA 8020 EPA 8020 EPA B020
Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 5030
l Analyst: J. Minkel J. Minke! J. Minkel J. Minkel
MS/MSD #: H50515004 950515004 950519004 9505/9004
Sample Congc.: N.D, N.D. N.D. N.D.
l . Prepared Date: 6/5/95 6/5/95 6/5/95 6/5/95
Analyzed Date: 6/5/95 6/5/95 6/5/95 6/5/95
Instrument 1.D.#: GCHP20 "GCHP20 GCHP20 GCHP20
I Conc. Spiked: 10 ug/L 1W0ug/L 10 ug/L 30pa/L
Result: 110 11 , " 32
MS % Recovery: 1100 110 - 1o 107
Dup. Result: 1 1 10 30
MSD % Recov.: 110 110 100 100
RPD: 164 0.0 95 65
RPD Limit: 0-50 0-50 0-50 0-50

Prepared Date:
Analyzed Date:
Instrument 1.D.#:
l Conc. Spiked:

LCS Result:
LCS % Recov.:

MS/MSD
LCS 71-133 72-128 72-130 71-120
I Control Limits

uahty Assurance Statement: All standard operating procedures and quality control requirements have been met.
Please Note: _
The LCS is a control sample of known, interferent-free matrix that is analyzed using the same reagents,
8 9 OIA ANALYTICAL preparation, and analytical methods employed for the samples. The matrix spike Is an aliquot of sample
fortified with known quantities of specific compounds and subjected to the entire analytical procedure. if
the recovery of analytes from the mairix spike does not fall within specified control limits due to matrix
interference,.the-LCS recovery is to be used to validate the batch.

Ellgen A. Manning
Froject Manager ** MS=Matrix Spike, MSD =MS Duplicate, RPD = Relative % Difference 9506031.FFP <2>
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Sequ01a 680 Chesapeake Drive Redwood City, CA 94063 (415} 364-9600 FAX (415) 3649233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988.9573

w Analytical 819 Suiker Avenue, Suite 8 Sacramento, CA 95834 {916} 921-9600 FAX (216) 921-0100

S N R R e e
§Pacrﬁc nvironmental Group 350006 28 /0 renzo |
$2025 Gateway Place, Suite 440 Matrix: LIQUID %Z

#8an Jose, CA 95110

I :Attention: Maree Doden

Hepg:_ted Jun 15, 1995§

: W§£ﬁ¢>$”¢w

RS

9506031 05

e e

E
B s

Gl

QUALITY CONTROL DATA REPORT

Analyte: Benzene Toluene Ethyl Xylenes
’ Benzene
QC Batch#: GC0os0695BTEX17A GCOB0695BTEXI7A GCOBO695BTEXITA GCO60695BTEX17A
Analy. Method: EPA 8020 EPA 8020 EPA 8020 -EPA 8020
Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 5030
Analyst: J. Minkel J. Minkel J. Minkel J. Minkel
MS/MSD #: 850603102 950603102 950603102 950603102
Sample Conc.: N.D. N.D. N.D. N.D.
Prepared Date: 6/6/95 6/6/95 6/6/95 6/6/95
Analyzed Date: 6/6/95 6/6/95 6/6/95 6/6/95
Instrument 1.D.#: GCHP17 GCHP17 GCHP17 GCHP17
Conc. Spiked: 10 ug/L 10 pg/L 10 pg/L 30 ug/L
I Result: 8.9 85 8.4 25
MS 2% Recovery: 89 85 84 83
| l Dup. Resuit: 7.8 7.9 79 24
| MSD % Recov.: 78 79 79 80
I RPD: 13 7.3 6.1 4.1
RPD Limit: - 0-50 0-50

s, "-&-’-’+

wmmng T P
SR

l LCS #:

43 o

l Prepared Date:

Analyzed Date:
Instrument L.D.#: ~
Cone. Spiked:
I LCS Result:
l LCS % Recov.:
MS/MSD
LCS 71-133 72-128 72-130 71-120
Control Limits
uality Assurance Statement: All standard operating procedures and quality control requirements have been met.
Flease Note:
The LCS is a control sample of known, interferent-free matrix that is analyzed using the same reagents,
IA ANALYTICAL preparation, and analytical methods employed for the samples. The matrix spike is an aliquat of sample
fortified-with known quantities of specific compounds and subjected to the entire analytical procedure. K
/ the recovery of analytes from the matrix spike does not fall within specified control fimits due to matrix
,./ interference, the LCS recovery is to be used to validate the batch.
Eileen A. hg
Project Manager ** MS =Matrix Spike, M50 =MS Duplicate, RPD = Relative % Differance 9506031.PPP <3>
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SeqUOIa 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415} 3649233
404 N, Wiget Lane Walnut Creek, CA 94598 (510) 998-9600  FAX (510} 988-9673

v Analytical 819 Striker Avenue, Suite B Sacramento, CA 95834 (916) 921-9600 FAX (918} 921-0100

SRR S S

0608 an Lorenzo -

4% *-i:v:-'\‘.ié';é.o
§Pacmc Environmental
12025 Gateway Place, Suite 440 Matrix:

&

= San Jose, CA 95110
gAttentlon Maree Doden

T

e
i ‘fé‘me::-":&“f&"é'«% n‘m

Work Order #:

QUALITY CONTROL DATA REPORT

Analyte: Benzene Toluena Ethyl Xylenes
~ Benzene
QC Batch#: GC060595BTEX21A GCOB0SSSBTEX21A GCOB0SISBTEXZ1A GCO60595BTEX21A
Analy. Method: EPA 8020 EPAS020 ~  EPAS020 EPA 8020
Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 5030
Analyst: J. Minkel J. Minkel J. Minkel J. Minkel
MS/MSD #: 950519004 950519004 950519004 950519004
Sample Conc.: N.D. N.D. N.D. N.D.
Prepared Date: 6/5/95 6/5/95 6/5/95 6/5/95
Analyzed Date: 6/5/95 6/5/95 6/5/95 6/5/95
Instrument 1.D.#: GCHP21 GCHP21 GCHP21 GCHP21
Conc. Spiked: 10 ug /L 10 ug/L 10 pg/L 30ug/L
Resuit: 9.4 ' 9.2 9.2 28
MS % Recovery: 94 92 o2 93
Dup. Result: 87 8.6 8.5 26
MSD % Recov.: 87 86 86 87
RPD: 77 6.7 79 7.4
RPD Limit: 0-50 0-50 0-50 0-50
e L e SRR
i igﬁ* B SRR e e SR -'-WME%M
LCS #:
Prepared Date:
Analyzed Date:
Instrument 1.D.#:
Conc. Spiked:
LCS Result:
LCS % Recov.:
M5/M5D
LCS 71-133 72-128 72130 71-120

Control Limits

ality Assurance Statement: All standard operating procedures and quality control requirements have been met.
Please Note:
The LCS is a control sample of known, interferent-free matrix that is analyzed using the same reagents,

QU%A ANALYTICAL preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample
fortified with known quantities of specific compounds and subjected to the entive analytical procedure. K
the recovery of analytes from the maltrix spike does not fall within specified control limits due to matrix
interference, the LCS recovery is to be used to validate the batch.
Eilee anning
Project Manager ** MS =Matrix Spike, MSD=MS Duplicate, RFD=Relative % Difference G508031.PPP <4>
= .
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i  CLIENT NAME: Pes / NLC O (330 OO0 . 2&) WORKORDER: QA5 OpH3]
| REC.BY (PRINT): M.y onils DATE OF LOG-IN: IGEe
CIRCLE THE APPROPRIATE RESPONSE LAB SAMPLE | DASH CLIENT CONTAINER | SAMPLE | DATE REMARKS: |
1. Cuslody Seal(s) Present / &sen) # # IDENTIFICATION | DESCRIPTION| MATRIX | sAMP. |conpITioNETC)|
Intact / Broken* | |apD| 633 H VbR (‘3). L 5131 ot
. Cuslody Seal Nos.;  Pulin Remarks Section ’ C_ 7 1ILP ] f
. Chaln-of-Custody - A | A-D 171977 SO~
Records: @Absent* 2 \ 1203 VMW Y et
. Tralfic Reports or 4 \ 17 302YW g,
Packing List; Present /Absen S \ 177349 VW, S~
. Airbill: Airbill / Sticker (o \ V1312 N S~ _
Presenl 7 | 1393 VM FON~R
8. Airbill No.: T % MwW~5" So~L_.
5,1 7. Sample Tags: 5 Presﬁ ol 1 Absent* C‘ Mw=—1( S~ __
5 Sample Tag Nos.; Nol Listed 1O fA TR -2 v 12) \
on_Chain-of-Cuslody ~ -
8. Sample Condilion: ) Broken* / Leaking* /
g: 9. Does informatlon on cuslody , /
Eg reports, traffic reports and y ,.—/
%: sample {ags agree? ( Yesd No* i \90//
%: 10. Proper preservalives '
§§ used: @No‘ _,/
§§ 11, Dale Rec. al Lab; "G/ 1Jas™ ‘//
é 12. Temp. Rec. al Lab; oc. R
E 13, Time Rec. al Lab: WS¢

Page_ ] of |
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WARNING: The chamicats In this kit may b . .
. y be hazardous to the health and ’
Fisasge read alt g canefully befone pes g toctand ﬂfﬂy‘ n,ﬂ'ﬂmrﬂhuppw handied.

s s N R

-. mﬁ‘@m_pwmmmmmmm.mmmmaammwm Con-
titration as icated in the instructions, counti the drops of Sadium Thiosu Standard it
- usad until the sample changes from bive 1o eolodess, ™ X -'Of e . llale Selion

DISSOLVED OXYGEN TESTKIT . ;
Model OX-2P - i
Cat. No. 1459-60 ' - '
To ensure accurate results pieasemd-;amfu!ly before proooedlng; l ) - ’
; - I dissaived oxygen is to be determined in sewage, mkemmmmthpper ’

: 4 3 Sulfate-Suifarmic B
roquiced. Se pretreatment Hems i Replacements and wie for Instrsctons on thets ase - oS k
Amesansiﬁvelastcanbepeﬁomedusingmmdiworwmn,ca s, ion i . .

: No, 349-37. This sohutionis not in-

dudedinﬂ-neki(butmaybearderedhomHamcqnpmy.SeanﬂamentsTome,tWajeMesan:lﬂe:nllllre

HACH éOMFANY. P.0. BOX 389, LOVE.ANB. COLOR.AbD 80539 :
TELEPHONE: WITHIN U.5. 800-227-4224, OUTSIDE .S, $03-669-3050, TELEX: 160840

** High Rahge'l‘estlnstmctions -
1.

. sdvemdayellquolorvdumbpiloxygenisprm
5. Fill the plastic measuring tube level full o the sample prepared in Steps 1

: 7 Emdmﬁusedmmammmmmemsmpa

FmmeDisotvedoxygenbwle{mundmmé@'wrmujmémmbemmgsm::gm
watartooverﬂowﬁwbotﬂelutwoorﬂweemmw.mmauappmmrmwbs
This willforoe sir bubbles out, It bubbles bacome

" bottle stightty and inser the stopper with & quick thrust. Sl
'Whmmhmzq4mwmwmmmmw, ST
on 1 Fleagent Powder Piliow and one Dissolved Oxypen

exdudeairbubb!es.GﬂpmmhammpperﬁMMMPWlomAwgm}me:zm:
mtmmmnmmbpmmmmesamﬂemmapnanemﬂbebmm lrwmtes:lmsuﬂs
Mdmmmmmﬂwmmdmwﬁ&mwmm r 3
Allow sanmlebstandunﬁlﬂmeﬂochasnetﬂadhﬂmyhmm, ving ¢ r
* dearmmmmmwmnmmmwmndwsmhsm.mﬁ:xgﬁ
wmémmmmmwmmm”mmr.ﬂomdem -
mpleisaﬂowedtostandforfourorﬁvemlrms.
. Dissolved from the
’ clippers to opea Oxygmaneagefnpowdefﬂlm.mve&!estopp« v
* Wmﬁmn:mmmme-ﬁm.cﬂmwmmmmmmmnocmua“:s-

through 4. Pour the sample into

Sodium Thiosultate Standard Solution d  drop o the mixing bottle, swirling to mix after .
s mmuzw«ummmmaﬁmmmmmmemamml

Easasianr - st o

is equal to 1 g/l of dissotved oxygen (00).

7 Low Range Test Instructions TR R ) -
' I the result of the Step 7 is very low (3 maiL or less) it is advisable to oblaln a more sensitive tesL. To do so:
1. - Usethe prepared sample jsft from Step 4 in the High Rangae Test. Pour off the contents of the DO Botie unil
tha level just reaches the mark (30 mL) oa the bottle. ) EE .
2. Add Sodium Thiosuliate Standard Solution drop by drop directly (0 the Do bottle. Count each drop as it is
added and swit the bottle constantly 1o mix whila adding the titrant. Continue to add drops untl the sample .
3. ** Each drop of PAQ Standard Solution used to bring about the color change In Step 2 is-equal to 02 mglL.

dissolved axygen. L T e e S gy e e o e .
S REPLACEMENTS . - . TR
Description ’ : L. Uit
Dissotved Oxygen 1 Reagent Powder Pillows . ....... .. phgi00
Dissotved Oxygen 2 Reagent Powder Pillows ... . .....ociiiiiaae s pkg/100 :
Dissolved Oxygen 3 Reagent Powder PIlOWS . ....0 0 viaemnenniannns pkg/100 :
Sodium Thiasultate, Stabilized, Standard Solution, 0.0109N .. ... _........ 116 mL. (4 oz) MDB*
Bottle, Dissolved Qxygen, glass-stoppered .
Botthe, square, mbANg .........eaeen..- |
ClpPers ... ove i iieniea s !
Stopper, for dissolved oxygen bottle
(A3B-00 Tube, measuringS5.83mlL . ... ... ... e esaaiirareaas each
357-37. Copper Sulfate-Sulfamic Acid Solution APHA {not included inkit) .......-. 118 mL (4 0z) MOB*
349-37  Starch Indicator Solution (notincluded inkit) ... oo ea et 118 mk {4 oz) MDE"
1848-00 Cyiinder, graduatad, 500 mL {not included in kit) . . :
-1864-41  Siphon (notincludedinkil) ... .. ... o iieieea
7134-00  Tubing (not Included In ki) .. ...... e eaamiiaane P e H
“Hach Comparyy, 1982, 1383, 1985, All rights are resensed.

& . . LMADEMUSA - 180
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““HYDROGEN SULFIDE TEST KIT
- Range 0-5 mg/L as Hydrogen Sulfide = -

’ To ensure aocu}aﬁe results, read carefully before proceeding. * .
The fest for hydrogen sulfide should be performed on water which has been freshly
pumped. If the water has been aerated or allowed to stand before testing, much, if not
all, of the hydrogen sulfide will be lost through eeration and oxidation.

Test Instructions o '

1. Fill the sample bottle to the 100 mL mark with the water 1o be tested for hydrogen
sulfide. ‘

WARNING: The chemicals In this kit may be hazardous to the health and
safely of the user if Inappropriately handied. Please read all warmnings before
perforining the test and use appropriate safely equipment.

" HACH COMPANY, P.O. BOX 389. LOVELAND, COLORADO 80539 -
TELEPHONE: WITHIN 1.S. 800-227-4224, OUTSIDE U.S. 303-669-3050, TELEX: 160840 -

A N Y A LA i cvir 5w v s e e

. {he sample bottie
l 4 2 Place a circle of Hydrogen Sulfide Test PaP“’N";ie‘d:)‘h" cap of mer
T % elng carstulto avoid wetting the paper. (S8 TB T .o c o e
e ona it o e and inmedll s
3 cap ot the bottie until tight. (See Note B) e
e vt o S e ST e to dissolve and
T orwt approximately two (2) minutes to allow e EEES B or of the
4. ‘;‘:f':w appr:ceto helide. Hemwemeleslpaﬁefaﬂdm :
I Yast paper With the oolor chart provided.
: ) bie, Sfight variations in the
s ) circlas should be a very pale bive. the test.
I T NOTE b T paper aro expecied, and wil not affec the resuls o
, : #hout asplin OF non-
. id® (in the gold package) withou® 35 e
NOTF P Q‘ei::la:?h‘zet;tn :\al?d oﬂ‘lef® : formulations of Alka-Seltzer® will not provide
l ﬁﬁ%”u}'& due 1o the generalion of excess pressure.
I - _ Replacements b
Cat. No. Description Unit
14533-00 . - Alka Selzer w/o mspirin o
{oil wrapped pkg 18x2 © each
25373-00 Hydrogen Sutfide Test Chart " each-
25377-33 Hydrogen Sulfide Test Papers picg/100
I 25328-00 . Hydrogen Suliide Botlle wicap each
| |
i
. @Had160mpany..1992.Aﬂ|igl'dsarﬁrBserved. o2 . - ;
I ®Registered trademark of Miles Laboratories, Inc - Made in U.S.A.




Introduction )
Tommmmgwsulmﬂeas«mdweh:ﬂybefampmeeeding.

kon In the sample, including precipitated o suspended kon such as rust, i converted 0 the femous state,
Amwmmmmmmmmm.mmmmngmw
indicator for total ron analysis in & single powder lormuiation. '

DwsﬁMmmmmm%mmammTommmmm
or ringe glassware with a 1:1 Hydrochioric Acid Solution, foflowed by rinsing with demineralized water, The
wmmummwmmnwmgmmmwsmwmw
being lkeached from the glass. . .

Capper, cobatt, chromium and mercury may interfere with the resultsof this lest, givirig sightly high resclts,
WARMING: mmmmmmuMnmmmm«mamnW
wmmwwmmwmmmmmw )

HACH COMPANY, P.0. BOX 389. LOVELAND, COLORADO B)S39
TELEPHONE: WITHIN 1.8, 800-227-4224, QUTSIDE U.S. 303-669-3050, TELEX: 160840

) Wm&ym.mmmmmsmuhmmm.mwm“

mwmmﬁmmér&@m'mnmmammm*;mmmmmw
to the 25.mL mark with demineralized waler and add the confents of one TPTZ lron Reagent Powder Pillow.
MWhmmmmemaMNMgmwmhw_

Iron Test Instructions: Low Range (0-0.20 mgil)

1. Flil the clean graduated vial to the 25-mL mark with the water to be tested. . .

2. Usetheclippersto open one TPTZ lron Reagent Powder Pillow. Add the contents of the pillow to the sample
and swirl immediately to mbe.

3. AblueoolofwiﬂdevelopﬁlmnispreanAMﬂueenﬁnutesfprmnmbtdevehpmenL

4. Fill one sampla tube 10 the line undertining “Cat. 1730-00" with the prepared sampla, This will be approxi-
rrmelylsml..tlnutusing1730nmes.mlmmeﬁnewundalappmﬁmalely3hmesupﬁomﬂmbwomofﬂ?e
tube. . . -

5. Place the lengthwise viewing adapter in the comparator a5 shown i Figure 1.

6. mmmdmmmmmmmwwwmm

Figura 1.
7. memmmmmmwawmqmmwmm1w.m
HﬂsmmﬂwmopenhgtaheledcmarSamplaPosiumhﬁgumt se e

o i

s i

'8 Holdthe comparsior wit the ube tops pointing o & window or ight 60uros a5 a Figrs 12, View hiouighins

o, mmwwMamm.wmmme)mmmMmmw

c“"sm\ ¢ Prapared Sample
7
4 0 @ .
FIGURE 1 ' FIGURE 1a
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PREPARED SAMPLE

UNTREATED SAMPLE—/{ :] @

210300  Vial, graduated ... Fo (ol included i M) ..oo.aeoosas
417514 tron Standarg Solution, 100 mgiL nciuded B o ooaenres 16/pkg
:425410 Lron Standard, 50 mg Fefl, Voluetie® Ampute (not
¥
¢
s z
pipatiing 1,00 i of ,,m'“"'ds;":ndw"'“d‘ad periodically. To do tus, prepere a 1 7
Rask: then dilits that soiution 1o g Solution, 100 ML a5 Fe, Cat. No, 141 8olution by
Ploet, add 05 m, of 8 Volugin o 1 i0N-ree 7514, Indo & 100-mi,
ota o wato &mﬁmmm”ﬁ-mam ol using the TenSetie™
mwm‘mwﬂuﬁoﬂ:l id be ”hﬁgﬁhﬂan Tost, v mﬂaskanddﬁuwb .
R%Ewmdmmmm a pat of - use_. . ..l.u"‘,_”’.m,. _ :
Voo mmmmeMﬁMHamcm‘,w i
a0 TanSetta are Hack Soa :
Hach Company
g e 1986, Al s et P
MADE By U5 A 4
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GENERAL DEECRIPTION 7
The TEL J560 Vater Quality Mositorisg Syaten ¢
The rugged ¥ST JS60 Water

[ §

Quality Meaitoring Systws L
Prizarily designed te be csed in the fiwid with a well
Or surfsce water puzp, but ysy with § basiler, 1a the
laboratory, or the like, iz alse posaible. The 150
aYsten consists of a YSI 3500 Yarer Quality Noaitoer, a
TSI 3510 Tumperaturs Probe, a YSI 3920 Tlov-through
Conduceivity Cell, a ¥ST 3530 PE Tlectrode, a YEI 3550
Sampla Chambder Aszenbly, & YIL 1545 Sasple Cup Pack snd
=sxortad ficriags. Qther eceomponents, described bhelow,
are available ag oprional accessoriss.

Az water is

putped threugh the systes, temperature,
conductivicy,

TenpuraAture coapensated conduetivivy, pa,
tamperaturs <ospecsatad PE, and aillivolts cag all be
Beamurad. It is possidle to make stable readings of
the flulds runniag through the euzple chaaber in as
lirtle as tvo minutes., The coagtant monitoring ef thase
values will halp detsraine whas a Tepresantative seaple’
ef the aquiler hax buwen obrained, The sysres iz
designed for simpla assemdly znd disssnambly to facili-
tats frequant wensor calibratios and aasy claaniag.

The Y5I Hodel 1500 Water Qualizy Moniver

The T5I 3500 Vacer qualicy Yomirer {s an {ntegral part
of the 560 systea. This instrument allaws the user to
visually aomitor three parametars sisultansously by
mezpg of thres 172" LCD displays. The tecortar Sutput
allova gizultaneous recording of four pariagters. The
acnitor is houred in a yellew molded ABE plastic casg
which has baen testad to Bilitary specificariens for
shock and vibemtion. Tha 3500 uzes 6 alkaling P ealls
viich will power it for a minimum af 1600 hours. Fhen
BAT i3 shown oo auy af the displays, 1t 1s tiga for
hattery raplacamsat.

An an/off awitch contrals power to cha Laserument, A
sacond function awiteh comtrals each of the three
rangeas of ecasductivicy end antopatically tesmparsture
compeasited conductivity as jndicuted on the middle
display. The Qisplaved values are zead out in milli~
sho/ca {2f/es). Vhen n tezperature prohe iz attached,
feaperaturs is rezd out constantly i& *C om the top
display and tempersture cogpensated condustivity ean be
neasured, sutopatically corrested to 28%C, Thig cerrec=
tion uzes n temparature coefficient recommended in
"0fficial Methods ¢f Analymis of the Association of
offieial Analytical Chesists™, =4. Sidney Williuns,
14tk editiem. 1984, Ariingtes, Ve. This tanpagature
coafficiasnt af I%/°C iz calculaced by the foraula:

Cnconpengated Conduetivity

({n/ani10.04T-1) 141

Compensated Conductivity w

T = teaparacurs ia *C
P = tezperature coefficient in %

A third fupctiom switch controls che botegy &implay
vhick shows aanuslly temperatuts compensared pX, or
automatically Cemperaturs compenssted K, in either -1
units or ip =miliivoles (a¥)., Boeh of the Esaparature
compstastad pil fuUncTionk Ude a temperature cogfficient
of JI5N/*C. The =¥ function tg desi¢ned to work with
optional wlectrodes such as che TSI 3540 orp Tlectroda.

Tt tay he used with most loz specific wlectrades that
meat the 3500 input specifications.

EI CORP

The 731 Kodel 3510 Teaperatury Probe ' . .
The TII J510 Yestecature Probe ssn be used &z either 3
Teaperature/ATC Conduerivity Prohs or ag 4 pA ATE Probe
vheh aptached adppropriscely to. the YSI 31600 ¥atap
Quality Nemitor. It i usabls over 3 Cafparaturs range
of -5 te 0% with an accuracy of £.2%C. The polyurs-
t2ane cadle is cthree Ceet lobg and is termioated at one

sod with & wacertight NS sonmsctor. & ySI thermilinear®

thernistor is sovated in & stainless stesl shezth., ..
. - Sy

The T3 Nodel J$20 Flow—Through Conductivity Cell - -i

JET 1N

The Y3L 3520 Flow-Through Couductivity Cell ia am -

intagzal conduetivity cell of rigid snd duradble chlor— -
inated polyviayl chloride {CPVC). & thrue foob polyur~ '
ethane jacketsd cable %1 attacked to the enll body with
& hend relisf. A wacectighe NS tYPe eangestor termin-
atas the cable. .

Two slegtrodes messure sonductivity. The
time is 10 secends for 95% ceading of eonductiviry
chaages. Accurate measuresmesics cas ba made with a flow
fate up te 1.5 gallons per aigute. The coaductirity

ceall resporse

cell coastane is K = $.0/ca.

The T3I Rodel I3)0 pH Electrode Asasably

The YT 3830 pR ILlectrode Assenkly bas been desigaed
for Y$I for uss with the Y3I 3560 WVater Quality
Yonitorimg Systax, but 1z may be used equally well with
other pF asasuripyg systend that Lave sioilar specifica-
tion requirezents. Tha 38528 Ras & vugged 5.5 ineh long
Polyaer bedy designed ce vithstand desandiog field end
latoratory use, The silvec/silver chloride referance
#lectrede and silver verkisg electrode ace saalsd in a
4 molar potassium chloride gel to ali=inate the meed t2
add filling solution: .a porous Teflag? jumetion ia used -
to maxinize alsczyrede life. The 3500 comes with a 16
inch jeng cable, a black BNC ecover snd a black and cap

T tor etsy viswal discinction., The unit ia shipped {n a

sosker buttla coataining pE 4.0 buffer. It is inportant
that the elsctrods be ia~ersed {n the buffar molutiom
to prevent the electrods from drriag out in storage or
transport.

.

The TSI Modal 1540 ORP Dlectrode Assenhly

The TST 3540 ORP Electrude Assembly has been danigned
for Y9I for use with the YST 1550 Vater Quality
Roajtoring JyateA, Bbut it may be used aquzlly as wall
with ether OA! messsuring systess that hsve similae
apscification cequirezamts. The 3540 has & rugged §.8
ineh loay polyssr body dssigned vo withstand desanding
field asd labogabory? use. The silver/eilver chloride
reference slectrodas and platinum workisg elscrrods are
sealed in 2 4 molar potagsium chlocide gel te elieimate
the 2eed to mdd £illing selutiocn: a perows Teflon
Circle 1 jumscion s used to maxi=iza alectrode life.
The 3540 cesmas w{th & 3§ inchk lang Black cable, a Tel-

lov BNC cover ank a yellow end cap far sasy visusl
distinetion, ‘

The electrods sszambly is shipped iz a saaker bottle
containing PN 4.0 buffepr., It is imporrant that the
aileactrode be lanerged in the buffer solution te pravent
the electrads from drying ocut in storage or trapipert.

+
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The TSI Hodel 3622 Tobel! Solution
This L3 2 cefatense sulurcin wsvd te werity the pers

"formanse shartCter:atiss i redox potential eelly sueh
uE the TSI )940 ORP Zlectirade Asaembly.

: The T3T ¥edel 3350 faaple Tdamber Azsembly

“The ¥ST 3530 Sample Chizter Assendly iz g utoﬁrax
part of ctha YSI 3560 Vacer Qualacy Neuivering Systan.
- I% 48 denigned to be attached o a Fuap outlet But can

be uged aqually weil as 2 aon~floving sample ehiuber.
"It 4dx Adesigned co hald up bt 24

 2ive sensors gad te
- provide inlat and eutle: joris fer fluid sevemsat
through the chagher.

3% aroviles jood miving of fluids
®a residual sample will nee be a probles. The cleag

acTylic sides of the chazner per2its observation of
£luid flaw.

Twa gaskets Yeep fluils from leaking apeqnd the semsor
mounting plate and Sag4 azsamsiies, while two o=rings
in each of the genxar poooa stovide excellent yeals.
Thw sénsor mounting plate ts Per2anently marked tg
indicace the locarzza 9¢ saen sexzsr. This zanple chag~
ber Nolds approxizsteiy cne liter. Sea Pigure 1.

Pigues 1. The TSI Nodel 3550 Sample Chanhar Assembly

The TSI Nodel 555 Sanpla Chaaber Najntemancs Tie

The ¥S1 Mcdal 3553 Sazple Chamber Nalstsnanes Rit is
designed to provide all the o=rings, gsskets and toois
vecuagary to perlors the greserided anmual zaintenance
e the 3550 Saapls Chamber Aszeakly,

.

El CORF

PR

The TIT Wodel 1543 Sansle Cup Pack . I

The. T5I Xadel IS5 fample Cop Fack consists of five
boxes of 100 eacd 30 31 pelypropylens sampls cups. Rich
conax vith velcro strips for essy tascallatiom te
Rodt gurfaces. The 50 ml size is {deul for use wity the
33560 system to misimive the qonsumpcion of huffers and
vtandards used In voutine calibration procedures.

The T3I Nodel 3570 Recorder Interfecs Cable

The TSI 1570 Recorder Iuterface Cable Assanbly has Zour
leads and u common conduetor, termipaved witn @ re.’
®olded connecter. The 1/4 foch disneter, 10 foot long
Polrurethans jacketed ouble provides the interface
batvesn tha Y31 Nodel 3500 Fater Quality Xonjtor sand
vhatever data logping or daca recordipg device iy in
use. The watertight N3 conneetor ia pinned out as
followy: ’ .

Pin A = Greer fonductor ~ my
Pin B = ¥hits Conductqr - pft
Min C «~ Cray Conductay ~— Common
rin D - Red Conduckor - mO/em
Pin E - mlaex Conductor - =¢

The T3I Model 3330 Carcying Case

The TII Hadel 3320 Carrying Case is conatructad of
yellow polyethylese auter shells and hay a yellor ARY
insert which helde the 3550 system in place for earTy~
iag and provides & convenient vorking platfory for the
syutem is use. All wetal parts are either plated op
ancdized to resist corrosion in the Marshest environ-
senta, THo ytays amd & continoous bisge giva the case
rogged strengtk and durability. Two loeks assure that
it will stay clesed in transit; tie—dawa EtTaps keep
the <ohponaate fecurs f£ros movsmezt or danage. Up et
four bottles of celibrator solutious can be put iata
the enrity in the 1id for easy sczess and safe 1TOTAge
awvxy from the instrument. A recess in the lid of thy
case iy provided for couvenient mcuntisg of & 3565
Sample Cup Pack dax, -
/




" "FIELD DATA SHEET

Vhallstat\projects\33013300062C\elddal2ndqtrd S\FIELDSHT XLS

- BIO-ATTENUATION STUDY
l ARCO SERVICE STATION 0608
" SAN LORENZO, CALIFORNIA
IPacific Project No. | Date: Slrzé‘b/ - Well No. 5-70/{ ‘
3 A 00h 20 - Homeowner Well Address: %lﬂ%
l 7 Sampler: \7 WM,J;{}( e
lcOmments:
I f;:otv: ‘Fa.:rge cotor | od - Dissolved Ny
Time (PST)| (gpm) (gall;ne o o PH (n?:'llr:g:s) (mc\)ri:;) :l-:;n% ‘::lygg!;n Tu(l:!tl:)ltv
Vi 1S 20 (o | i 708 |30 (k2 | 7] & | /0%
L LS | [pa | ocmfine| 732 10080 |~071 1407 | 6820
" [R3 S | S0 |Ce | pwg 730 |goed W arae 5 | #2
‘ l;l':rt;: I {gal)
I FIELD ANALYSIS WITH HACH KITS
[Dissolved Ferrous
H:S | Oxygen lron
' Time (PST)] (mgfl) (mgfl) - | (mgfl) Nofes-
. Hh {ado| ¢ | O




FIELD DATA SHEET
BIO-ATTENUATION STUDY

.ARCO SERVICE STATION 0608

SAN LLORENZQO, CALIFORNIA

9

V.Ue[! No. é;j#

Pacific Project No. _ Date:
; j g O 0 Oé 2 & Homeowner Well Address: GZ'? //W/cv
Sampler: O:/%Mﬂﬂ
E:::: vlr?l;rge o ‘ Dissolved
Time (PST)| (gpm) F;:.';" @ Color] Oder PH (n?.f,ﬂi;) (m?.r':::s) IZL‘T"& c::ny:;)n Tu(rr?ti:)ity
1208 feo | S0 e Vg [ 738 (o 197 1)89 [ 0.5 /443
[2u |1 @@ J40 |G by | 1f0 |J%03 |-2057118.9 | /.0 | 2ost
12257 1JS” | Jsi0 [ G\ Mo | €-83 [ 1243 [-207 [0 Lo |/@1)
| Yo /533 Gl
FIELD ANALYSIS WITH HACHK!TS ’
|Dissolved Ferrous |
H;S { Oxygen lron
Time (PST)] (mgfl) (mgh) {mgfl) Notes-
j 230 é)O ﬁo 0.2

Whallstat\projects\3 303300062 C\fiel ddafndqtr9 SFIELDSHT.XLS




l Pacific Project No.

Comments:

FIELD DATA SHEET
. BIO-ATTENUATION STUDY
ARCO SERVICE STATION 0608
SAN LLORENZO, CALIFORNIA

;]}-7{ | wellNo. |7 TV
Homeowner Well Address: } g VMWW

Sampler: 5 l ﬂM

Date:

Vhallstat\projects\3 303300062 Cfielddat2ndqir9 SFIELDSHT.X1.8

.l:::: \;:;:Lg;e Color | Odor pH COnd; ORP Temp. Dés:;gl:zd Turbidity
Time (PST)| {(opm) (gal) | {(mmhos)] (mvolis) | deg.C {mgfl) {ntu) .
Bp | 15| 50 |Gk (b | TT0 | (i) |19 [1.S 1686
4 | | oo {eo (gl 190 | )4S] -1C2 19 1] 45 | 991
e | bS] o ok vl TWl | 23] -)ST | A 1S |20
;::;;_ —m (gal) |
FIELD ANALYSIS WITH HACH KITS
Ipissotved | Ferrous
H»S ‘ Oxygen fron .
Time (PST)] (mgf) | {(man) {mgfl) Notes-
logo | 0o | ebs | Ja8
2.0



~

FIELD DATA SHEET
BIO-ATTENUATION STUDY
ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

Pacific Project No, Date: @ - 3/ Weli No. /_@M
' ‘ : Homeowner Well Adgdress: / 72(70 mﬂm
Sampler: U: Iy

Comments:

Flow Purge y : Dissolved
_Rate Volume | Color | Odor pH Cond. ORP Temp. | Oxygen |Turbidity
Time (PST) {gpm) {gal) (mmhos)| (mvolts) | deg.C {mgf) {ntu)

MY BS 1O (B (o] 744|370 1l 1[92 |25 | 443
1459 V5™ | /3-0 Ve |ptwg) 747 1733 |-/4 | 83 | 2.0 237
| 1562 | AT /2S |00/ \ ) T34 Y383 | -203 | 218 | 2.0 |12.2

Total qal)
P“'&M

FIELD ANALYSIS WITH HACH KITS

|Dissolved Ferrous
H,S Oxygen Iron
Time (PST)| (mg/l) | (mgh) (mgM) Notes.

/5'0‘7 g0 | 10 gt/g

Whallstaf\projects3 3013300062 C\ielddatndqtrd SFIELDSHT XLS

-




FIELD DATA SHEET
- BIO-ATTENUATION STUDY
ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

Pacific Project No. Date: ﬁﬂr?)f ~ Well No. / %3 Vﬁ
. Homeowner Well Address: /_M@(
Sampler: Mm&_

Comments:

Flow Purge Dissolved

_Rate Volume | Color | Odor pH COnd; ORP Temp. | Oxygen |Turbidity
Time {PST)| (gpm) {gal) (mmbhos}| (mvolts) | deg.C (mgfl) {ntu)
3 L g0 1o |owe] 758 {44 -4 | 1801 Lo 483

07 1S | o0 |8 [ Maed Toos | |-12 183 | Lo |RES
L L] s (A (P 099 (1229 188 | 184 |25 L1

Total 15 {gal)

Purge

FIELD ANALYSIS WITH HACH KITS

Dissolved | Fetrous | -
H.S Oxygen Iron .
Time (PST)| (mgf/l) | (mgn) (ma/l) Notes-

1020 (00 11O | 0.0

\hallstat\projects\33013300062C\fielddaf\2ndqtrd SFTRLDSHT XLS




FIELD DATA SHEET
BIO-ATTENUATION STUDY
ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

Pacific Project No. | - Date: 5 ?l ?J/ Well No. / 7.?02’477
" ' . HomeomerWell Address: / ZJJZW '

Sampler: 0: 1M1

Comments:

Flow Purge : Dissolved
_Rate Volume | Color | Odor pH Cond. ORP Temp. | Oxygen |Turbidity
Time (PST); (gpm) (gal) (mmhos}| (mvolts) | deg.C {mgll) {ntu)

094 s~ 50 cr wel T6) [J200 ST 129 | LS \246
(48 _1LS” | $10 C | 722 |[BS 1132 |85 | /LS |9.04

JosT1s 1o o ol 740 (a0 |49 8L {20 1600

—= —

Purae | /50

FIELD ANALYSIS WITH HACH KITS

lDissolved Ferrous
H:S Oxygen iron
Time (PST)| (mg/) (mgft) {mgll) Notes:

05 106 |20 [0l

Vhaltstaliprojects\33013300062C\fielddati20dqted S\FIELDSHT XLS

-




CUTLREREARRRURSSLIEE | 1L ooe TLEED T

FIELD DATA SHEET
BIO-ATTENUATION STUDY:
ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

53095

Homeowner Well Address:

Well No. Zzg% VE
2398 Enenr/ig

Paciﬁé Project No.

73000626

Date:

P g P T Wt ;. . . H ’ "
70 i My . . . . R . o s
. -
o . e
R Ly prerm b0

Comments:

Sampler: Jm

7.24

Wil

256

2.5

Flow Purge : Dissolved
' _Rate Volume | Color | Odor pH Cond. ORP Temp. | Oxygen {Turbidity
T T'me (PS?i- (gpm) (gal) : . (mmhos)| (mvolts) | deg.C | (mg/) | (ntu)
T 2o | BN 750 | pgs] |8 |07 | 30| >
[124 | g0l Yo Ao | e 7.01 T -2t {721 [ 25 [r2e

2]

468

2200

| A |
. ¥ <
C Y ' " *FIELD ANALYSIS WITH HACH KITS -
SR Ipissotved | Ferrous
wﬁ _ ~HS Oxygen lron _
- . |Time (PST)| (mafl) | (mgfl) {mght) Nates-

15

)

2-0

060

\\hgllsiat‘pmjw&\% 03300062Ciclddat\2ndqte? S\FIELDSHT.XLS




FIELD DATA SHEET
l BIO-ATTENUATION STUDY
: ' ARCO SERVICE STATION 0608
SAN LORENZO CALIFORNIA

I Pacific ?roject No. | ) ' Date: JS/?/ ZJ/’ Well No. / z_)’f EW

l ' _ - Homeowner Well Address: [ZZ&W
~Sampler: U:%h

I Comments:

Flow Purge : Dissolved

- 1 Rate Volume | Color | Odor pH Cond. ORP Temp. | Oxygen |Turbidity
Time (PST)] {gpm) (gal) {mmhos)| {mvolts} | deg.C {mg/l) {nfu)

4 _[1S | s o {mp| 7.50 | /220 |-2\¢ | 70.) 1S~ |Jlel
0] s | o |Cr |Mp] (78 |11 [-232 |6stF] Lo |ist2
flze |18} SO |ce M| 679 {10 [-20 |G [ho |64

“1°%
28
7-S€

Total (gal)
Purge ’ gb

FIELD ANALYSIS WITH HACH KITS

|Dissolved Ferrous
H:S Oxygen iron .
Time (PST}| (mgfl) {mgf) {ma/) Notes-

ﬂ]f' 00 | Jo |00

Vhallstat\projects\3303300062C\Gclddat2ndqtr9 S\FIELDSHT.XLS
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FIELD DATA SHEET
BIO-ATTENUATION STUDY
ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

Pacific Project No. | Date: qu, . ?Jf ~Well No. / 2 I 22{/47
' ' ) Homeowner Well Address: t Zj 22 VM}.’@:
Sampler: G_ %M

Comments:

Flow Purge : Dissolved
_Rate Volume | Color | Odor pH Cond. ORP Temp. { Oxygen |Turbidity
Time (PST)| (gpm) (gal) {(mmbhos)| (mvolts) | deg.C (mgft) {ntu)

%0 b 1 &o lek [l 797 1373 121 (200 | b5 |62
7B 1S no |ar s (93 | #lo |-2251)9.5| LS |/2.06
JT ST (50 Lo | (4% | /329 L 240 120 | LS |/0-08

purge | /S0 &

FIELD ANALYSIS WITH HACH KITS

lDissolved Ferrous
H:S | Oxygen Iron
Time (PST)] (mafl) (mgfl) {mg/l) Notes-

2577100 | 10 | alo

Whallstatiprojects\330\3300062C\ielddat2ndqtrd S\FIELDSHT.XLS




FIELD DATA SHEET

l | - . BIO-ATTENUATION STUDY
: | ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

I Pacific Project No;' | 7 ‘ Date: | S-_ ?]73/ Well No. 1[}77? m
| ' Homeowner Wejl Address: J 2.353 Vid ff@m

l 7_ Sampler&jf NEr

I Comments:

Flow Purge ‘ Dissolved
_Rate Volume | Color | Odor pH Cond. ORP Temp. | Oxygen jTurbidity
Time {PST)| (gpm) (gal) {(mmhos)| (mvoits) | deq.C (mgh) {ntu)

(78 IS | 60 YW T L1 gs 207 3.5 (222
392 1L [0 | e | 729 [ -y |jas | LS YU
P LS| B0 [ e | T20 | 1399 26 | (9.6 S~ |/SDE

EER

Total '
Purge I g 0(9@

FIELD ANALYSIS WITH HACH KITS

|Dissolved Ferrous
H;S | Oxygen iron :
Time (PST)} (magfl} | (mgfl) {mg/t) Notes.

1724 1 00 { 2.0 10.]

Whallstat\profects\330\3300062C\idddat\2ndqir 9 SWFIELDSHT XLS




' FIELD DATA SHEET
l ' BIO-ATTENUATION STUDY
‘ ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

' ~ Mifs~
l Pacific Project No. Date: ( /95 Well No. / i

_7]0 00‘)2 6 ‘ C Homeowner Well Address: Z @t HLT. fa M |
I Sampler: (_I: MIJWI% |

l Comments:

Flow Purge - : Dissolved
_Rate Volume | Color | Odor pH Cond, ORP Temp. | Oxygen |[Turbidity
Time (PST)| (gpm) {gal) {mmhos)| (mvoits) | deg.C {mgfl} (ntu)

200 [ LS Bart W09 /4l -7 (202 |20 iy
a3 [Ls 3.0 M{gwﬁ.w [3%0| 21 202|130 |8CR

T 0 1T 3.(D GAdeons

Total .~ (gal)
Purge 3 .0

FIELD ANALYSIS WITH HACH KITS

|Dissolved Ferrous

H;S | Oxygen Iron
Time (PST)| (mg/) {mgA) {mg/l} Motes-
1308 |60 | 20

Vhallstafiprojects\330\3300062C\elddat2ndqtrd S\FIELDSHT.XLS




FIELD DATA SHEET
l ' ' . | BIO-ATTENUATION STUDY
~ ARCO SERVICE STATION 0608
- SAN LORENZO, CALIFORNIA

I Pacific Project No. Date: Cg (/' ? S Well No. -
7 : Homeowner Well Address: 7 /

l Sampler: O—z WAl

I Comments:

Flow "Purge : Dissolved
] _Rate Volume | Color | Odor pH Cand. ORP Temp. | Oxygen {Turbidity
Time {PST)| {gpm) {gal) . {mmhos)| (mvolts) | deg.C {mgfi) {ntu)

D L5 50 ol Inoue [ 728 Jjags [IY 1206 | %% (28
Jfy | L8] 6o |t \mhvliToy | f95 -9 |Z00] 2. |

WL |l | log\ oz /21 1199 2

() [Ty Th Hie| fare Rereame

Toftal (gal}
Purge ?0 ‘

FIELD ANALYSIS WITH HACH KITS

|Dissolved Ferrous
H:S | Oxygen | Iron _ .
Time (PST)| (maoA} | (mgfl) (mg/l) Nofes-

S50 (g0 [ 7 ?

Whallstatprojects33013300062C ficlddaf2ndqgtrd SFIELDSHT.XLS




FIELD DATA SHEET
; BIO-ATTENUATION STUDY
l ' ' ‘ ARCO SERVICE STATION 0608
' SAN LORENZO, CALIFORNIA .

. . ' , o o ZZ s 6

' Pacific Project No. : Date: é '/ A Well No. é/
‘ " Homeowner Well Address: M&M
l  Sampler: § zvﬂ&jﬂ/ﬁ

I Comments:

Flow Purge - Dissolved
_Rate Volume | Color | QOdor pH Cond. ORP Temp. | -Oxygen |Turbidity
Time (PST)| (gpm) (gal) {mmhos)| (mvolts) | deg.C (mgf) {ntu)

2200 VL) s Ve (M| Teo |07 (-3 (703 1.0 |41
(224 | 1.519.0 0 |4 | €52 | 024 |-201 |205 | [0 763
1225 |12 S~ o) VAW 7T - zip (2057 g |20

o

FIELD ANALYSIS WITH HACH KITS

IDissolved Ferrous
H:S Oxygen iron
Time (PST)| (mgn) {maft) {mgll) Notes-

[0 100 [ L6 |01

Vhallstat\projects\330\3300062C\ielddat2ndqted \FIELDSHT XS




l Pacific Project No.

FIELD DATA SHEET
BIO-ATTENUATION STUDY

ARCO SERVICE STATION 0608

SAN LORENZO, CALIFORNIA

Date: { “/‘74('

Well No, ﬂ?

Homeowner Well Address: /%%}’@Iye; V4/7.7%

Sampler: {
l Comments:
Flow Purge . Dissolved
_Rate Volume pH Cond. | ORP Temp. { Oxygen {Turbidity
Time (PST}| (gpm} (qal) (mmhos)| (mvolts} | deg.C {mgfl) {ntu)
2 e |3 1A 160 M |k (204 | T (7200
Ny 18| 7.0 01 ) [-00 (2l | 2 |7
TRIEd el W U744 1202| 2 | 72a)
777 _ — T 7
& )\ 70| My Y T 0 ity fniynlcsS
ro | o™
FIELD ANALYSIS WITH HACH KITS
IDissolved Ferrous
HsS Oxygen lron
Time (PST)| (ma/) | (moh) {mgfl) Notes-
}75 1 b0 T |7

Vhallstat\projectsi330\3300062C\ficlddat2ndqurd S\FIELDSHT. XS




" FIELD DATASHEET |
BIO-ATTENUATION STUDY
ARCO SERVICE STATION 0608
SAN LORENZO, C{\LIFORNlA
Pacific Project No. Date: GI - ‘7.\/ Well No. 1O
| HomeownérWell ddress: 7¢f ? WK{
Sampler:( z éz’éz;ﬂf}g’
Comments:
Flow Purge : Dissolved
_Rate Volume | Color | Odor pH Cond. ORP Temp. | Oxygen |Turbidity
Time (PST}| (gpm) {gal) N : : (mmhos)] {mvolts) | deg.C {mgfl) {ntu)
_ 14 '
213 L[CL9S (K bl 7] | gz 152 177 | 20 |l
LS | 9o lax "”p (94 | /05 |- 23 £z /S |8.31
02 S| BS|CR el (49 | 1758|232 | Jp2 |/ |7.64

Total
Purge

~Agal)

[1s

FIELD ANALYSIS WITH HACH KITS

4Dissolved

Ferrous

H;S Oxygen Iron
Time (PST}|.- (maf) | (mgf) (mgfT) Notes:
J02s 100 | Lo (0.2

Vhallstafiprojects330\3300062Ciclddat2ndqed S\FIELDSHT.XLS




FIELD DATA SHEET
I - B BIO-ATTENUATION STUDY
ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

l Pacific Project No. ‘ | ‘ Date: (: (/191/- : Well No. é?ﬂ ,/ /
o - * Homeowner Well Address: /7gj WMM ‘
I _ : Sampler: 0: (idatinnd

I Comments:

Flow Purge : Dissolved
" Rate Volume | Color | Odor pH Cond. ORP Temp. { Oxygen {Turbidity
Time (PST} (gpm) (gal) {mmhos}| (mvolts) | deg.C {mg/1) {nfu)

gz |1 35” (B0 e |35 [[9d 115 |34 [Ls |l
/038 |y | 2.0 | Bl \pw | T8 ([P [ 5% {140 | LS |30S
37 -S| frs” |Cup Iibwg) 200 12071 e (80 | Lo 2/

= ™

FIELD ANALYSIS WITH HACH KITS

_lDissqlved Ferrous
. H:S Oxygen lron
Time {(PST}| {(mg/l) {maf) (mghl) Notes-

il 0o {0 {41

hallstat\projects\330\3300062Cfielddat\2ndqtr 9 S\SFIELDSHT 0.8
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l Pacific Project No,

FIELD DATA SHEET
BIO-ATTENUATION STUDY
ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

Date: é‘ / "?ér- |

Homeowner Well Address:

Well No. é/"ﬁ
oy

Sampler: qjﬂﬁj/\}m

l Comments:
i
. . Flow‘ Purge : Dissolved
_Rate Volume { Color | Odor pH Cond. ORP Temp. | Oxygen |Turbidity

l Time (PST}| (gpm) {gal} {mmhos)| (mvolts) | deg.C {mgh) {ntu)

D07 LSS0 o g | TG0 | 106 (143|206 |Ls” 1052
158 1Cl 00 |ar Inwed 740|300 |HISE | 204 (3.8 |41
) [320 {Lv | /sD | |we) 7.5( 1332 |-kb 1203 1 2.0 ljneg
i
i
I AT
l ' FIELD ANALYSIS WITH HACHKITS

‘Dissolved Ferrous

l Time (PST) (r:;SII) C::ggg;n (g:?l) Notes-
" g/33010.0 [Zo | 0]
i
1
I Vhallstafiprojects 330330006 2C\felddat\Zndqted SFIELDSHT.XLS
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FIELD DATA SHEET
: BIO-ATTENUATION STUDY
l " ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

l Pacific Project No. 3 | Date. / / % Well Nt; Wé Z_;
| - : ’ Homeowner Well Address: / 760{ /}g%44/
I Sampler: CF/??WM

l Comments:

Flow Purge : Dissolved
_Rate Volume | Color | Odor pH Cond. ORP Temp. { Oxygen |Turbidity
Time {PST)| (gpm) {gal) _ {mmhos)| (mvolts) | deq.C {ma/l) {ntu)

156 11S" |40 Vo] 778 1/232 | 056 | 203 7 [0
(63 |15 | 80 g Wwr| .99 12sa FIIS [204 | T |>2e0)
[200[6< | 2.0 G-\ s1]-142 20312 | 723

8

7 )| U e R0 PO RIS |

=™

FIELD ANALYSIS WITH HACH KITS

IDissoIved Ferrous .5, '
: H:S Oxygen ‘Iron
Time (PST)| (mg/t) | (mgf) {mag/l) Notes-

[os” 1ge | 2 |7

Whallstatorojects\33013300062C\fielddat2nd g 9S\FIELDSHT.XLS




" FIELD DATA SHEET
I - BIO-ATTENUATION STUDY
" ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

I Paciﬁc.Project No. | R pate:  4-/-9 )/ Well No. ﬂl/ /Y
: | A . Homeowner Well Address: 744{ V/A’ M)&Oﬁ
l Sampler; G, %MNM

l Comments:

Flow Purge : Dissolved
_Rate Volume | Color | Odor pH Cond. ORP Temp. | Oxygen |Turbidity
Time (PST)| {(gpm) {gal) (mmhos)| (mvolts) | deg.C {mgf) {ntu)

98 1< 55
9%z /S| /O
90 /S| [6s~

Wk 706 1/247 | H2 1150 | 101684
phe| 707 V791 \-i4 | 8.8 | LS s
we| /3| fzza |-207 | B | Batlo\llf

§§§

purge | o8

FIELD ANALYSIS WITH HACH KITS

lDissolved Ferrous
. H:S Oxygen Iron
Time (PST}| (mg/M) | (maA) {mgh) Notes-

s 100 140 09

Vhallstatprojects\ 330133000620\ iel ddat 2ndqte S S\FIELDSHT. XIS




FIELD DATA SHEET
: © BIO-ATTENUATION STUDY
l ' ' ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

I Pacific Project No. | : pate: $°S /'7—.1”‘ Well No. ﬁ/ﬂj’ _
' . Homeowner Well Address: éﬁ// _
' ' Sampler: f /Z?M |

l Comments:

Flow Purge : Dissolved
_Rate Volume | Color | Odor pH Cond. ORP Temp. | Oxygen {Turbidity
Time {PST)| (gpm) (gal) {mmbhos}| (mvolts} | deg.C (mg) (ntu)

o 1AL S o (il 700 (/369|197 (209 (1S 1444
Jn8 | LS| mo |f0d \nve (.93 | [321 |-743 1201 | 1S | 286

—

il | by | 90 | \Wé| Cap /218 | -0\ 2l |1S | 29.1

" Total - (gal)
Purge lg )
' FIELD ANALYSIS WITH HACH KITS

lDissolved Ferrous
H:S Oxygen fron
| Time (PST)| (mg/l) {mg/l) (mgfi) Notes-

[310 |po | 4574 020
Z0

Whallstal\projects\3300330006 2C ielddat 2ndqurd S\FIELDSHT.XLS




FIELD DATA SHEET
l - BIO-ATTENUATION STUDY
- ' ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

' Pacific Pl"oject No. R - Date: é f/‘ ?J/ | Well No. /?72 A} </ é
' ) Homeowner Well Address: _/ 7j26 %ﬁ/’im

I - Sampler:. M %ﬂm .

l Comments:

l;lo:v ‘fl.;rge col : Dissolved
_Rate olume | Color | Odor pH Cond, ORP Temp. | Oxygen [Turbidity
Time (PST)] (gpm) (gal) (mmhos){ (mvolts) { deg.C | (mg/l} | (ntu)

4q b 145 pee| 2S3 |7 H7Z |02 |36 108
L1 /S] F0 T4Z 14fsl_|-188 | 206 (25~ |24/
IS LS| f3s” \Bral ly| 05 {06 202 |f58 | 2.5 | 2ed

RE
E?

parge | /35"

FIELD ANALYSIS WITH HACH KITS

|Dissolved Ferrous | -
HS | Oxygen Iron ,
Time (PST){ (mo/l} | (mg/) {(mgfi) Notes:

200 0.0 |Zo |02

\\hallstzﬂ{n'ojoas\330\3300062C\fwlddu\2ndqlr95\FIELDSHr XLS




R ik oS LC LA S

FIELD DATA SHEET
l : : : BIO-ATTENUATION STUDY
ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

l Pacific Project No. 7 : . Date: f g 0- fJ/ Well No. ﬁ A/ ~/ 7

Homeowner Well Address:

I | | Sampler: ﬁ %@W/m

l Comments:

Flow Purge 7 T ' Dissolved
: _ Rate Volume | Color | Odor | pH Cond. | ORP Temp. | Oxygen |Turbidity
Time (PST)| (gpm) gal) . - {mmbhos)} (mvolts) | deg.C {mgfl) {ntu)

/929 LS|4 (Crinlo) 1139 |fS91 07 | /21| 2.S i-9
M | LS| G0 | Gl 733 [y2cB |28 1 /9.6 | L5™ | /5200
M1 15| 125 Lo | il g2 1J325°| S8 LJ |1S™ LJZ€

Total . . {gal)
Purge

FIELD ANALYSIS WITH HACH KITS

|Dissolved Ferrous
H;S | Oxygen iron
Time (PST}| (mgfl) {mg/l) {mgfl) Notes-

Vhallstaliprojects\330'3300062C\ficlddal2ndqtrd S\FIELDSHT . XLS
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FIELD DATA SHEET
. BIO-ATTENUATION STUDY
ARCO SERVICE STATION 0608
- SAN LORENZO, CALIFORNIA

' Pacific Project No. Date: @*Qfd Well No. 4/ 'l
- - ' ; Homeowner Well Aadress: :

I Sampler: /s

I Comments:-

Flow Purge : Dissolved
_Rate Volume | Color | Odor pH Cond. ORP Temp. | Oxygen |[Turbidity
Time (PST)| (gpm) {gal) {mmhos)| (mvolts) | deqg.C | (mgh) {ntu)

2 iS85 e (BT 707 19103 a1 1S 174
JsAT | 90 | (bl 703 Y90 [~% 1201 1S |/I8
5310 8T 387 | Gt o8 |[336 | -149 |23 | L5 /5T

Total _ gal
Purge '?75( )

FIELD ANALYSIS WITH HACH KITS

[Dissolved Ferrous
_ H.S Oxygen Iron
Time (PST}| (mg/l) {mgfl) {mg/t) Notes-

[{40 d.0 /0 0[S

Whallstatiprojects\33013300062C\ficlddat2ndqtrd S\FIELDSHT.XLS




I —Paciﬁc Project No.

Comments:

FIELD DATA SHEET

BIO-ATTENUATION STUDY -
ARCO SERVICE STATION 0608 _
SAN LORENZO, CALIFORNIA :
— _
Date: @"9—‘ Well No. /;74/ -ZZ

TS Wi

Homeowner Well Address:

Sampler: | ZZZMZ

.';::: \rol::ls:ﬁe Color | Odor pH cond; ORP Temp. D:Js:g::d Turbidity
Time {PST}| (gpm) {gal) {mmhos)| (mvolts) | deg.C {mgfi) {ntu)
o1 1)l ds | come] 778 177\ 1899 |fes” |23
M LIS 90 | ar lhued 701 1/ |6 199 | £S” 1229
507 | LT S| 2ot | o] 07 |l | 1% 11906 [ 15 | 25
= ([

FIELD ANALYSIS WITH HACH KITS

|Dissolved Férrous
H:S | Oxygen Iron

Time (PST)| (mgMm | (mghn) (mgfl) Notes:
J4b 100 04| 0.15

Whallstafiprojects\33013300062Cielddat\Zndqrd S\FIELDSHT.XLS



I Pacific Project No.

ARCO SERVICE STATION 0608

FIELD DATA.SHEET
BIO-ATTENUATION STUDY

SAN LORENZO, CALIFORNIA

Date:

Well No. Zl

Homeowner Well ﬁ‘\ddre_ss:'. / 7/27 V/A’

Sampler:
I Comments:

Flow Purge ' Dissolved

_Rate Volume | Color ] Odor pH Cond. ORP Temp. | Oxygen |Turbidity
Time (PST)| (gpm) {gal) ' {mmhos)] (mvolts) { deg.C (mgfl) {ntu)
1247118 | 45 \co| plae| 759 |139v]438 | 200 | /S~ /279
J2501 /S| 9.0 |ox | pivg) 732 | j259 |=)98 1197 | 22 |scel
(3| 1S | J35 | QR b)) JIS" | sz | 40 |29 | L0 | /5

Total

Purge

BL™

FIELD ANALYSIS WITH HACH KITS

’Dissolved Fetrous
. H.S Oxygen Iron
Time (PST)| (mgf) | {mg/) {mgl) Notes-
/267 100 (1.0 | Od

Vhallstatiprojects\33013360062Chclddat\2adqird S\FIELDSHT.XLS



Pacific Project No.

33) 00626

I Comments: |

FIELD DATA SHEET
BIO-ATTENUATION STUDY

ARCO SERVICE STATION 0608

SAN LORENZO, CALIFORNIA
.95
Homeowner Well Address: I ng VM’W

Date;

Sampler: JMON/V%

Well No. /ﬂl‘/ -1z

Flow Purge : Dissolved
Rate Volume | Color | Qdor pH Cond. ORP Temp. | Oxygen [Turbidity
Time (PST}| (gpm) {gal) (mmhos)| (mvoits) | deg.C {mg/l) {ntu)
s |8 A4S e |nbwr) Tez \[HY |/5 |82 |LS |[ise
(228 | PS5 9.0 |cg |whind 2./S 1097 | 451 | 188 [ /5" {3y
238 | LS| /3.8 | Ok |phwke| 208 (1))0 | Mol | 196 |L S 1208
purge /77
FIELD ANALYSIS WITH HACH KITS -
lDissolved Ferrous
_ H:S Oxygen Iren
Time (PST)] (mg/f) | (maf) (mgf) Notes-
J235 1 0o |10 |15

\hallstatiprojects\ 33010330006 2Cielddaf2ndqird S\SFTELDSHT.XLS




I Pacific Project No.

Vet msAmammomen ez w40 o et WTar e
ST LAY T ; i .

FIELD DATA SHEET
BIO-ATTENUATION STUDY
ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

523095

Date:

Well No. ZEE "S

- Homeowner ngl Address: U; 47 V / %\M_f
Sampler: \Tm
Flow _ Purge : Dissclved
rime @5 @om) | o | | | | mhes)| cavolts) | doa.c | (mod | (ot}
203 | /57| 4o | Aol [Aie] T4 | 199 | ~093| 24 [3.S | #55a
o[ LS| o (B e 718 [ 139 ~J0 [ 204 (3.0 [ 19
200 | LS| [2.0 | BN \Nowd 749 [ )1% -z |83 | Co 124
purge |/2:0"
FIELD ANALYSIS WITH HACH KITS
|Dissolved Ferrous
‘ HsS | Oxygen Iron
Time (PST)] {(mgfl) {(mg/l) {mg/l) Notes-
21S 100 | Z.0 [0.20

Whallstatiprojects\33013300062C\fielddal\ 2ndqtrd \FIELDSHT XLS



FIELD DATA SHEET
. BIO-ATTENUATION STUDY
I : o ’ ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

l Pacific Project No. ' ‘ ' Date: é:/ "‘]d,- Well ﬁo_ /%“/ ’/ ;

Homeowner Well Address:

I Sampler: \jz i,

l Comments:

Flow Purge . Dissolved
_Rate Volume | Color | Odor pH Cond. ORP Temp. | Oxygen [Turbidity
Time (PST)| {gpm) {gal) {(mmhos)] (mvolts) | deg.C {mg/l) {ntu)

M) {5 | 1S e | (31 /20 |-06% (206 | 2 [2200
M | |y 690 V295|093 | 216] T |>200]
Jo3 115 [ ¥& \ORN Wl (.84 /324 | NS 22 | = | 2200

()= 7o i AN 2 il |
| TURB) 247 Y

Total [ . ~1gal)
Purge %3

FIELD ANALYSIS WITH HACH KITS

IDissolved Fetrous
HsS Oxygen tron ‘
Time (PST)| (mg/f) | (mgfl) {mg/l) Notes-

s~ | Bolz® | T

Whallstaf\projects\3303300062C\fiel ddat2ndqie9 S\PTELDSHT XLS
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I Pacific Project No.

l Comments:

LoomeTa

FIELD DATA SHEET
BIO-ATTENUATION STUDY
ARCO SERVICE STATION 0608
SAN LORENZO, CALIFORNIA

Date: é / 4 A/
Homeowner Well Address: mm
Sampler: Oj%m«

Well No.

plze

Flow Purge : Dissolved
_Rate Volume | Color | Odor pH Cond. | ORP Temp. { Oxygen |Turbidity
Time (PST)] {gpm) {gal) (mmhos)| (mvolts) | deg.C {mg/l} {ntu)
1136 15| Zo |BRN b | 762 1277 | 0581 /90 | & |22
//jl K "/.0 Wlﬁ/ﬂﬂ{_/ 74‘ ' //é7 '077 !77 C 7240
32 | | 6o o ] 702 zaz |-pgy 12a [? [>za
; TVKBIOep! (7o MRV tore REAO,
Total (o @

Purge

FIELD ANALYSIS WITH HACH KITS

|Dissolved

Ferrous
H;S | Oxygen Iron -
Time (PST)| {mg/) {mgfl) (mg/l) Notes-
M3 1 0o | 2 v

Whallstat\projects\330'3300062Cfielddat2ndqtr S\ETELDSHT XLS




l Pacific Project No.

l Comments:

' FIELD DATA SHEET
BIO-ATTENUATION STUDY

ARCO SERVICE STATION 0608

SAN LORENZO, CALIFORNIA
(198

A A
Homeowner Well Address:

Sampler: mam_

Date:

Well No. &4/ &

N

_R]::; \f;::ﬂ::e Color | Odor pH Cond; ORP Temp. D(i)s:;g;:?ld Turbidity

Time (PST)| {gpm) {gal) ‘ {mmhos){ (mvolfs) | deg.C {mgh) (ntu)
o (45 1js~ 1BV | Gt 7.55 1720 |-06b {22270 [>200
T30 0 Vgt 686 11297076120 $6a  Lau
[T 4] A o | ot €96 172 [~S | 2299460 D2do

%l

% o

YW

JAFW

ax3

7 pve 70

BN
o

Aj

r. N

L AS

Fffwtﬂﬁffn’ -

Total
Purge

I

FIELD ANALYSIS WITH HACH KITS

|Disso|ved

Ferrous
H.S Oxygen fron
Time (PST)| (mgfl) -| (mgfl) {mgA) Notes.
o o ®
s (oo | ¢y f

Vhallstatiprojects\330:3300062C\fielddafOndqrd SEIELDSHT XLS




ATTACHMENT B

OXYGEN RELEASE COMPOUND PRODUCT LITERATURE




REGENESIS

BIOREMEDIATION PRODUCTS

Oxygen Release Compound (ORC)

ORC releases oxygen slowly
to enhance bioremediation.

.
L
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Oxygen Release Compound (ORC®)

Bioremediation —A Natural Process -

Bioremediation is a process by which microorganisms degrade hazardous substances. For example, common
bacteria can metabolically transform toxic petroleum products into carbon dioxide and water. Aerobic
bioremediation requires oxygen, as well as moisture and commonly occurring nutrients,

There are several advantages to implementing a bioremediation system as compared to other technologies.
Other remediation methods may simply transfer the contaminants to another medium which requires addi-
tional clean up. Excavation and transportation of the contaminant is often required. Bioremediation degrades
contaminants on-site and can be more cost effective than other treatment technologies. The EPA actively
promotes bioremediation as it is an ecologically sound, natural process.

Oxygen is often the limiting factor in aerobic bioremediation. Moisture and nutrients, such as phosphorus and
nitrogen, are generally present in sufficient quantities. However, oxygen is rapidly consumed by microbes which
thrive in an oxygen rich environment. Without adequate oxygen, contaminant degradation will slow and then
stop. Thus, additional oxygen is needed to stimulate further microbial growth and activity.

Oxygen Release Compound, ORC

Oxygen Release Compound (ORC) is an innovative technology which enhances bioremediation. ORC is
a patented formulation of a very fine, insoluble peroxygen that releases oxygen at a slow, controlled rate
when hydrated. Its use has been demonstrated to increase the remediation of hydrocarbon contamination
in soil and groundwater. ' '

Features

» Magnesium peroxide compound is activated by moisture
Patented technology controls and prolongs the release of oxygen
Moderate pH levels are maintained
Fine particle size has stable, loﬁg shelf life

No external coating of product is required to control rate of oxygen release

Y Y Y Y ¥

Pure oxygen source saturates water to higher levels than aeration
Benefits

Provides a passive, low-cost, long-term oxygen source

Does not generate harmful residue; environmentally safe

Yy vy

Is perfect for in-situ remediation where other methods are impractical

\{

Will not disturb the hydraulics of the contaminated plume
- » Does not volatilize pollutants

Can be used as a redox control agent



+

&

ORC Technology |
The product releases oxygen when it comes in contact with water as shown by the following equation:
MgO, + H,0 = 120, 1 + Mg(OH), '

ORC will stop teleasing when dry and will again release- when rehydrated. The by-products of the reaction
are oxygen and magnesium hydroxide (Milk of Magnesia). ORC is environmenitally safe to use.

- Figure 1. Oxygen Release Profile of ORC
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Figure 1 presents a typical release patsern for ORC. In general terms, the product releases up 10 10% of
the available oxygen in the first several hundred hours, ﬁl[awed by a release of an additional 10% every

thousand hours. This translates to a longevity of about one year under static conditions.

- ORC Application — The “Oxygen Barrier”

ORC should be considered for contaminated sites whenever aerobic bioremediation is the appropriate treat-
ment technology. For application, ORC powder is mixed in a matrix such as Portland Cement or sand an
then lowered into a well or trench in an inert filter sock. After the oxygen dissipates, the socks and spent
ORC are removed from the ground and, if necessary, new charges of ORC may be added. '

Figure 2. ORC Oxygen Barrier

[ R
Dissolved-Phase
Hydrocarbon Plume

ORC Oxygen
Barrier

Figure 2 depicts the Oxygen Barrier concept which has been successfully demonstrated 1o significantly
reduce BTEX levels.




-

Various applications of ORC can meet a wide range of remediation objectives. In ground water applications, ORC can be
- configured to form an Oxygen Barrier actoss a contaminated plume. A propetly placed row of wells or a trench con-
taining ORC will slowly release oxygen, enhance bioremediation, and cut off the plume in the oxygenated zone
(sce Figures 2 and 3). The Oxygen Barrier concept was successfully demonstratéd at both the University of Waterloo
and a site in North Carolina , dramatically remediating BTEX compounds downgradient from the Oxygen Barrier,

Figure 3. Total BTEX — Concentration Over Time
25000
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As Figure 3 indicates, while the contaminant source in the North Carolina study continually released increasing
levels of BTEX, ORC successfully remediated the contamination downgradient from the “Oxygen Barrier”

Other ORC Applications

» Reduce Risk Surround highly contaminated area with ORC for fast remediation

> Replace Other Methods Turn off pump and treat, and use less expensive ORC for final remediation

> Compliment Other Methods  Supplement air sparging with ORC for hard-to-reach contamination

» Treat Soil Mix ORC into biopiles o use in land farming for faster clean up

» Clean Up Remote Site May be the best alternative in remote or inclement areas since ORC is a

“passive” treatment system _

» Control Odor Successfully demonstrated to control odor in anaerobic impoundments

Remepreceay T

If you would like further information regarding Oxygen Release Compound (ORC®), please call
(714) 443-3136 or complete and return this short information card.
A REGENESIS representarive will contact you to discuss your remediation needs.

Name of Company

Name /Title

Address

City State Zip

Phone ( ) ) Fax { ) |

Type of Company: : -

) Remediation Needs:
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ORC — Proven Effectiveness

Studies at several recognized private companies and universities proved that ORC releases oxygen, enhances
microbial activity and promotes remediation. Subsequent field applications demonstrated that ORC was

- effective in promoting bioremediation under “real wotld” conditions.
g _

> University_of Waterloo (published, Groundwater Monitoring and Remediation, Winter
1994 edition) — conducted at the widely studied Borden Aquifer in Ontario, Canada.
The study indicates that an Oxygen Bartier generated by ORC released significant amounts
of dissolved oxygen (D.0.). It concluded that the enhancement of D.O. by ORC led to the
biodegradation of at least 4 mg/L each of benzene and toluene.

> North Carolina Site (published, Proceedings from the Second International Symposium
on In Situ and On-Site Bioreclamation, San Diego, CA, 1993) — study demonstrated
that the use of ORC in an Oxygen Barrier dramatically reduced BTEX compounds
downgradient from leaking gasoline UST.

> Alaska Site — A study was completed showing the effectiveness of ORC remediation as
compared to air sparging, Sparge points fouled in the high iron environment and there was
evidence of channeling — a problem common with this technology, ORC was effective in

~ remediation and a full barrier was installed.

> New Mexico Site — The regulatory community showed interest in ORC barriers. From a single
test well, remediation occurred downgradient in a wide dispersive pattern, A full barrier proposal
was requested. :

ORC vs. Other Remediation Technologies

ORC is a safe and effective remediation technology with many application advantages over other chemical oxygen
sources, such as hydrogen peroxide and calcium peroxide. Because ORC is formulated to release a constant supply
of oxygen over an extended period of time, replenishment is less frequent and more convenient. In addicion, ORCx
harmless by-products— oxygen and magnesium hydroxide — provide confidence in regulatory 2pproval,

ORC can also provide cost and operational advantages over mechanical oxygen sources. In many circum-
stances, the cost of implementing an ORC remediation application can be substantially lower than a

REGENESIS BIOREMEDIATION PRODUCTS
27130 PASEO ESPADA STE A1407
SAN JUAN CAPISTRANO CA 92675-2758

pump and treat or an air sparging system.
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Safety, Storage and Handling

ORC is an oxidizer. ORC should not come into contact with combustible materials, Though the material

itself is not flammable, it can release oxygen to feed a fire. In the event of a fire, the area should be flooded
with large volumes of water.

Since ORC can be mildly hazardous to human health, certain precautions should be taken when handling
the material. Direct contact with the skin and eyes should be avoided, as irritation may occur. Rubber gloves
and protective goggles should be worn as a preventative measure. Should contact with skin occur, wash

immediately with soap and water. Flush eyes thoroughly and repeatedly for 15 minutes and contact a physi-
cian, if necessary.

Inhalation may also cause mild irritation to the lungs, nose, and throat,: but should not result in significant,
long-term hazard. A proper dust mask or breathing apparatus should be used when the product is handled in

the powder form. If inhalation irritation occurs, move to a well ventilated space, or outside to fresh air.

ORC is a very stable compound. Though it is designed to release oxygen when in contact with water, it will
remain stable at up to 3% moisture which facilitates storage. Storage areas should remain dry. Avoid areas

with high humidity. Store the product away from combustible maerial. Keep containers closed when not
in use.

REGENESIS —The Company

REGENESIS Bioremediation Products was formed to continue the develop-
ment and marketing of ORC®, Oxygen Release Compound was first sold commercially in
1994 after three years of development. The inventors originally began working on a similar
product used to facilitate the growth of plants in oxygen-poor soils. Formulations of ORC,
more appropriate to bioremediation applications, were successfully tested in the laborarory
and followed by several field demonstrations. The company is now in the commercialization
phase, working with clients to meet their specific remediation needs.

The Scientific Advisory Board and the Board of Directors of RIEGIEN ESIS

Bioremediation Products are composed of recognized leaders from industry, academia
and government. ,

Bl N I B S B D IS B B B e
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_ .

For further information or technical assistarice, please contact:

REGENESIS Bioremediation Products .
27130A Paseo Espada, Suite 1407

San Juan Capistrano, CA 92675 _ (714) 443-3136 (Voice)  (714) 443-3140 (Fax)



REGENESIS Bioremediation Products

.Oxygen Release Compound (ORC®)
Price List for Groundwater Application

ORC Filter Sock Prices--ORC is carried in an inert matrix. The 50% |EH mixture is contained in a filter
sock, a diagram of which is shown below. The filter socks are priced as follows: '

Well Inside Diameter*
ORC Filter Sock 6 inches 4 inches "2 mches
Price (ea.) $45.00 $25.00 $10.00
Minimum Weight 4 1181bs. 4.6 Ibs. 1.0 Tbs.
Approximate Height 12 inches 12 inches 12 inches
Approximate Diameter 5%s" 3%e" 136"

Pricing Example—-The product should be placed through the verticle height of the contamination
for optimal remediation. Thus, if the depth of contamination is 10 feet below the groundwater
surface and six inch PVC wells are used, then the ORC Filter Sock cost per well is $450.00.

Retrieval Rope (Braided Nylor)
Minimum' Order—-$1000 -

Freight--FOB San Juan Capistrano, California Filter

Payment Terms--Net 30 Days

OFR.C Filter Sock (Polyester Maleriel)
Application—-ORC filter socks are shipped in five gallon containers ready for installation into PVC casing.
The containers weigh up to 40 pounds each. Included with the shipment are installation instructions, retrieval
lines, safety handling instructions and rebate application card.

Rebate—~A $1.50 rebate will be given for each 5 gallon container returned UPS freight collect. To receive
. credit on the next ORC order, the rebate application card must be completed and returned.

Other Terms and Conditions—Terms and Conditions for the purchase of ORC are shown on the reverse side.

Effective Date--This price list is effective for all orders received after February 1, 1995,

Order From--Regenesis Bioremediation Products (714)443-3136 phone
27130A Paseo Espada, Ste. 1407 (714)443-3140 fax
San Juan Capistrano, CA 92675 , -

*Prices for other size well ORC filter socks are available upon request.

’
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Table C-1
Inhalation of Benzene Vapor in Enclosed Space
Adult Exposure

ARCO Service Siation 0608
17601 Hesperian Boulevard
San Lorenzo, California

Determine benzene concentration in air at groundwater-air interface based on groundwater concentration.
{Methodology from Modified Health Risk Assessment, October 5, 1993)

Using Henry's Law:

Csv = [Hb x {{ CWb/MWhb) / { CWw/ MWw)) /Pt ] x D x MWb x CF
- MWa

Where: Csv = Benzene Concentration in Air at the Groundwater-Air interface [micrograms/miilliliter]
Hb = Henry's Law Coefficient (Benzene) [atmospheres]
CWb = Benzene Concentration in Groundwater (Well MW-10, March 16, 1993) [grams/liter]
MWb = Molecular Weight of Benzene [grams/mole]
CWw = Water Concentration in Groundwater [grams/liter]
MWw = Molecular Weight of Water [grams/mole]
Pt = Total Pressure [aimospheres]
D = Density of Subsurface Air (50 degrees F) [grams/liter]
CF = Conversion Factor [1,000 micrograms-liter/gram-milliliter]
MWa = Molecular Weight of Air [grams/mole]

Values: Hb = 240 atm
CWb = 3.40E-04 g/L
MWh = 78.12 g/mole
CWw = 1,000 g/L
MWw = 18 g/mole
Pt = 1 atm
D = 1.2 gL
CF = 1,000 ug-L/g-mL
MWa = 29 gfmole

Solution: Csv 6.08E-02 ug/mL

3300063C\SV.XLS May 2, 1995




Table C-1 (continued)
Inhalation of Benzene Vapor in Enclosed Space
Adult Exposure

ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, Califomnia

Determine Benzene Flux Across Soil Surface

Using SESOIL:
P

Where: P
Da
n
m
Catm
Csv
L
CF

Values: Da
Catm
Csv
L
CF

Solution: P

itnowinn A

~-(Dax{{n-m)0/3)/n*"2)x(Catm-Csv)/L}YxCF

Pollutant Flux Across the Soil Surface [milligrams per square centimeter-second]
Apparent Steady-State Benzene Diffusion Coefficient in Air [square centimeters/second]
Soil Porosity [fraction]

Soil Moisture [fraction]

Benzene Concentration in Air at the Surface [micrograms/milliliter]

Benzene Concentration in Air at the Groundwater-Air interface {micrograms/milliliter]
Depth of Soil Cover [centimeters]

Conversion Factor [milligrams-cubic centimeter/micrograms-milliliter]

0.077 sq.cm/s
0.25
0.2
1.98E-03 ug/mL
6.08E-02 ug/mL
357.2cm
0.001 mg-cu.cm/ug-mL

9.34E-12 mg/sq.cm-s

Determine Volume of Air in Enclosed Space (Per Day Basis)

Using Box Model;

Vv
Where: Vv

A

H

ARR
Values: A

H

ARR

Solution: V

3300063C\SV.XLS

nnn

(AxHxARR)

Volume of Air in Enclosed Space [cubic meter]
Area of Enclosed Space [square meter]

Height of Enclosed Space [square meter]

Air Recirculation Rate [volumes/day]

185.8sq. m
24 m
12.0 volume/day

5,438.2 cu. m/day

May 2, 1995




Table C-1 (continued)
Inhalation of Benzene Vapor in Enclosed Space
Adult Exposure

ARCO Service Station 0608
" 17601 Hesperian Boulevard
San Lorenzo, California

Determine Benzene Concentration in Enclosed Space (with Crack Factor range of 0.1 to 0.001)

Using Box Model:
Ces

{PXxCFxCfxA)
Vv

Where: Ces Benzene Concentration in Enclosed Space [milligrams/cubic meter]

P = Pollutant Flux Across the Soil Surface [milligrams per square centimeter-second]
CF = Conversion Factor [square centimeter-second/square meter-day]

Cf = Crack Factor [fraction]

A = Area of Enclosed Space [square meter]

Vv = Volume of Air in Enclosed Space [cubic meter/day]

Values: P 9.34E-12 mg)sq.cm-s

CF 8.64E+08 sg.cm-s/sq.m-day

Cf = 0.1 {on) 0.001
A = 185.8 sq. m

vV = 5,438.2 cu. m/day

2.76E-05 mg/cu.m (Cf=0.1)
2,76E-07 mg/cu.m (Cf=0.001)

Solution: Ces

3300083C\SV.XLS May 2, 1995




Equation:
RISK

Where: RISK

Ces
IR
ET
EF
ED
SF
BW
AT

Values; Ces

IR
ET
EF
ED
SF
BW
AT

Solution: RISK

3300083C\SV.XLS
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Table C-1 (continued)

Inhalation of Benzene Vapor in Enclosed Space

Adult Exposure

ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, Califomia

Determine Carcinogenic Health Risk to Benzene Vapor in Enclosed Space

(Cesx IR xET xEF x ED x SF)

BW x AT

Carcinogenic Health Risk

Benzene Concentration in Enclosed Space [milligrams/cubic meter]

Inhalation Rate [cubic meters/hour]
Exposure Time [hours/day]

Exposure Frequency [days/year]
Exposure Duration [years]

Slope Factor [kilograms-day/milligram)]
Body Weight [kilograms]

Averaging Time [days]

2.76E-05 mgfcum (Crack Factor = 0.1)
2.76E-07 mgfcu.m (Crack Factor = 0.001)
0.83 cu.m/hour
15.36 hours/day
365 days/year
70 years
0.029 kg-day/mg
70 kifograms
25,550 days

1.46E-07 {Crack Factor =0.1)
1.46E-09 {Crack Factor = 0.001)

May 2, 1995



Table C-2
Inhalation of Benzene Vapor in Enclosed Space
Child Exposure

ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, California

Determine benzene concentration in air at groundwater-air interface based on groundwater concentration.
{Methodology from Modified Health Risk Assessment, October 5, 1993)

Using Henry's Law:

Csv

Where: Csv
Hb
CWh
MwWb
CWw
MWw
Pt

CF
MWa

Values: Hb
CWb
MWb
CWw
MWw
Pt
D
CF
MWa

Solution: Csv

33000683C\SV.XLS
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[Hb x (( CWb / MWb ) / (CWw / MWw))/Pt]xDxMWb  xCF

MWa

Benzene Concentration in Air at the Groundwater-Air Interface [micrograms/milliliter]
Henry's Law Coefficient (Benzene) [atmospheres]

Benzene Concentration in Groundwater (Well MW-10, March 16, 1893) {grams/liter]
Molecular Weight of Benzene [grams/mole]

Water Concentration in Groundwater [grams/liter]

Molecular Weight of Water [grams/moie]

Total Pressure [atmospheres]

Density of Subsurface Air (50 degrees F) [grams/liter]

Conversion Factor [1,000 micrograms-liter/gram-milliliter]

Molecular Weight of Air [grams/mole]

240 atm
3.40E-04 g/L
78.12 g/mole
1,000 g/L
18 g/mole
1 atm
1.2 g/L
1,000 ug-ml/ig-L
29 g/mole

6.08E-02 ug/mL

May 2, 1995



Table C-2 (continued)
Inhalation of Benzene Vapor in Enclosed Space
Child Exposure

ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, California

Determine Benzene Flux Across $Soil Surface

Using SESOIL:
P

Where: P
Da
n
m
Catm
Csv
L
CF

Values: Da
n
m
Catm
Csv
L
CF

Solution: P

nmw unmnnmiunn

- (Dax ((n-m)*0/3)/n*2) x ( Catm - Csv) /L) x CF

Pallutant Flux Across the Soil Surface [milligrams per square centimeter]

Apparent Steady-State Benzene Diffusion Coefficient in Air [square cenhmeters!second]
Soil Porosity [fraction]

Soil Moisture [fraction]

Benzene Concentration in Air at the Surface [micrograms/milliliter]

Benzene Concentration in Air at the Groundwater-Air Interface fmicrograms/milliliter]
Depth of Soil Cover [centimeters]

Conversion Factor [milligrams-cubic centimeter/micrograms-milliliter]

0.077 sq.cmfs
0.25
0.2
1.98E-03 ug/mL
6.08E-02 ug/mL
357.2 cm
0.001 mg-cu.cm/ug-mL

9.34E-12 mg/sq.cm-s

Determine Volume of Air in Enclosed Space (Per Day Basis)

Using Box Model:

\'

Where: v
A
H
ARR

Values: A
H
ARR

Solution: V

3300063CASV.ALS

(AxHXARR)

Volume of Air in Enclosed Space [cubic meter]
Area of Enclosed Space [square meter]
Height of Enclosed Space [square meter]

Air Recirculation Rate [volumes/day]

185.8 sq. m
24 m
12.0 volume/day

5,438.2 cu. m/day

May 2, 1995




Determine Benzene Concentration in Enclosed Space {with Crack Factor range of 0.1 to 0.001)

Using Box Model:
Ces

Where: Ces
=]
CF
cf
A
\'

Values:

P
CF
Cf
A
V

Solution: Ces

3300063C\SV.XLS
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Table C-2 (continued)
Inhalation of Benzene Vapor in Enclosed Space
Child Exposure

ARCO Service Station 0608

17601 Hesperian Boulevard
San Lorenzo, California

(PXCFxCIfxA)

Vv

Benzene Concentration in Enclosed Space [milligrams/cubic meter]

Poliutant Flux Across the Scil Surface [milligrams per square centimeter-second]

Conversion Factor [square centimeter-second/square meter-day)
Crack Factor [fraction)

Area of Enclosed Space [square meter]

Volume of Air in Enclosed Space [cubic meter/day]

9.34E-12 mg/sq.cm-s
8.64E+08 sq.cm-s/sq.m-day
0.1 (or) 0.001
185.8 sq. m
54382 cu.m

2.76E-05 mgfcu.m (Cf=0.1)
2.76E-07 mgfcu.m (Cf=0.001)

May 2, 1995




Table C-2 (continued)
Inhalation of Benzene Vapor in Enclosed Space
Child Exposure

ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, California

Determine Carcinogenic Health Risk to Benzene Vapor in Enclosed Space

Equation:
RISK

(Cesx IRxET x EF x ED x SF )
BW x AT

Where: RISK Carcinogenic Health Risk

Ces = Benzene Concentration in Enclosed Space [milligrams/cubic meter]
IR = Inhalation Rate [cubic meters/hour)

ET = Exposure Time [hours/day]

EF = Exposure Frequency [days/year]

ED = Exposure Duration {years}

SF = Slope Factor [kilograms-day/milligram]

BW = Body Weight [kilograms}

AT = Averaging Time [days]

Values: Ces 2.76E-05 mg/cu.m (Crack Factor=10.1)

2.76E-07 mg/cu.m (Crack Factor = 0.001)

IR = 0.83 cu.m/hour

ET = 15.36 hours/day

EF = 365 days/year

ED = 9 years

SF = 0.029 kg-day/mg

BW = 25 kilograms

AT = 25,550 days

Solution: RISK = 5,24E-08 {Crack Factor = 0.1)
= 5.24E-10 {Crack Factor = 0.001)
|
|
3300083C\SV . XLS May 2, 1995
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PROFESSIONAL CERTIFICATION
Remedial Investigation / Feasibility Study
ARCO Service Station 0608
San Lorenzo, California

ARCO Products Company

Pacific Environmental Group, Inc. (PACIFIC) has prepared this Remedial Investigation/
Feasibility Study (RI/FS) for ARCO Service Station 0608, located at 17601 Hesperian
Boulevard in San Lorenzo, California for ARCO Products Company. This RI/FS has been
prepared by the staff of PACIFIC under the professional supervision of the Senior Geologist
whose seal and signature appears hereon.

Debra Moser, CEG 1293
Senior Geologist/Project Manager
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1.0 INTRODUCTION

1.1 Purpose of the Remedial Investigation/Feasibility Study

On behalf of ARCO Products Company (ARCO), Pacific Environmental Group, Inc.
(PACIFIC) has prepared this remedial investigation/feasibility study (RI/FS) for the ARCO
Service Station 0608, located at 17601 Hesperian Boulevard, San Lorenzo, California
(hereafter called “the Site”). This RI/FS presents the finding of various investigations and
studies conducted at the Site. Based on the findings of these investigations and studies, the
RI/FS recommends the most appropriate remedial action alternative for Site cleanup. The
recommended alternative complies with federal, state, and local policies, laws and regulations
governing the cleanup of hazardous substance releases.

This RI/FS was prepared in accordance with the agreements outlined in the July 8, 1994 and
May.9, 1995 meetings between Alameda County Health Care Services Agency (ACHCSA),
San Francisco Bay Regional Water Quality Control Board (RWQCB), ARCO, and PACIFIC.

1.2 Summary of Previous Documents

Documents prepared for the Site by PACIFIC and utilized in the preparation of this RI/FS are
listed below.

Work Plan with Tank Removal Re.sult&, ARCO Service Station 0608, 17601 Hesperian
Boulevard, San Lorenzo, California, October 4, 1989,

Work Plan, Additional Investigation, ARCO Service Station 0608, 17601 Hesperian
Boulevard, San Lorenzo, California, February 4, 1993,

Investigation Report, ARCQ Service Station 0608, 17601 Hesperian Boulevard, San
Lorenzo, California, July 27, 1993,

Proposed Methodology, Modified Health Risk Assessment, ARCO Service Station 0608,
17601 Hesperian Boulevard, San Lorenzo, California, July 27, 1993.

Result, Modified Health Risk Assessment, ARCO Service Station 0608, 17601 Hesperian
Boulevard San Lorenzo, Calzfomia, October 5, 1993.

3300063E3300063C/RIFS 1-1 Tune 28, 1995November22,-1994 |



Feasibility Study, ARCO Service Station 0608, 17601 Hesperian Boulevard, San Lorenzo,
California, October 12, 1993.

Addendum, Modified Health Risk Assessment, ARCQO Service Station 0608, 17601 Hesperian
Boulevard, San Lorenzo, California, November 8, 1993. \

MeetingMinures, July 8, 1994, Memorandum, ARCO Service Station 0608, 17601 Hesperian
Boulevard, San Lorenzo, California, July 26, 1994.

G601 Hesperi an Lorenzo Calli, 2

Quarterly Report - Second Quarter 1995Third Ouarter—1994, ARCO Service Station 0608,

17601 Hesperian Boulevard, San Lorenzo, California, issuance pending.

The full citation for all references is provided in the reference section of this report.

1.3 Site Identification

The Site is occupied by ARCO and is located at 17601 Hesperian Boulevard in the City of
San Lorenzo, County of Alameda, California (Figures 1 and 2). The Site comprises approxi-
mately 0.5 acres and is used as a gasoline retail and service station. The Site is bounded on
the north by Hacienda Avenue, to the east by Hesperian Boulevard, to the south by retail
shops, and to the west by an alley.

1.4 Scope of the RI/FS
The scope of the RI/FS encompasses the following tasks:

s Present a description of the Site’s characteristics, the events that led to the
. contamination, and the investigations, studies, and work that have been
accomplished in cleaning up the Site (interim remedial actions).

e Summarize the remedial investigation findings, health and safety risks, and
effects of the contamination.

e Summarize the feasibility study of remedial alternatives for cleaning up the
soil and groundwater,

3300063 E3300063C/RIFS 1-2 June 28, 1995November-22,-1994 |
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» Recommend the final remedial action, along with an explanation of the
Environmental Protection Agency (EPA) criteria as the basis for the selec-
tion and rejection of the alternative(s).

¢ Present an implementation schedule for the recommended remedial actions.
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1.5 Organization of the RI/FS

This RI/FS addresses each of the scope items listed above. This information is presented as
follows:

Section 1.0: Introduction
Section 2.0: Background and History

This section addresses the Site’s characteristics and history of investigations
and cleanup activities. It also summarizes the remedial investigation find-
ings and reports on feasibility testing for remedial alternatives including soil
vapor extraction, air sparging, and soil bioremediation.

Section 3.0: Groundwater Fate and Transport Modeling Results

This section addresses the feasibility of natural biodegradation of hydrocar-
bons in groundwater as a remedial alternative.

Section 4.0: Modified Health Risk Assessment

This section describes the health and safety risks and effects of the hydro-
carbons in soil and groundwater at the site.

Section 5.0: Remedial Action Objectives

This section describes remedial action objectives for soil and groundwater at
the site.

Section 6.0: Remedial Action Alternative Development and Evaluation

This section describes the criteria for evaluating remedial action alternatives,
and applies those criteria to five alternatives.

Section 7.0: Recommended Remedial Action Alternative

This section recommends a remedial action alternative, and justifies the
recommendation based on the criteria presented in Section 6.0.

Section 8.0: Implementation Schedule
An implementation schedule is presented in Section 8.0.
Included as appendices are the following:
¢ Groundwater Fate and Transport Modeling Results (Appendix A).
o Modified Health Risk Assessment Results (Appendix B).

» July 8, 1994 and May 9, 1995 Meetings Minutes (Appendix C).
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2.0 BACKGROUND AND HISTORY

2.1 Site Description

The Site is an operating service station located at 17601 Hesperian Boulevard in San Lorenzo,
California (Figure 1). The fueling facility formerly included three 6,000-gallon (two unleaded
gasoline and one regular gasoline) tanks located in a common excavation, and one adjacent
6,000-gallon tank (super unleaded gasoline) located in the northeast portion of the Site. A
550-gallon tank located southwest of the station building was used to store used oil. All
underground storage tanks (USTs) were removed in June 1988, and were replaced with three
12,000-gallon gasoline tanks in the location of the former UST complex, and one used oil
tank in the same location as the former used oil tank. Land use in the vicinity of the Site is
primarily commercial and residential.

2.2 Previous Investigations

Investigations have been conducted at the Site by Emcon Associates (Emcon) in June 1985,

- Applied GeoSystems (AGS) in January 1988, Gettler-Ryan/EA in August 1992, and PACIFIC
from April 1988 to the present. Analytical data collected during previous investigations is
summarized on Tables I through 9. All borings, wells, and sample locations described in the
following paragraphs are shown on Figures 2 through 8.

2.2.1 Pretank Replacement Investigations

Emcon drilled four on-site exploratory soil borings (A-A through A-D), installed one ground-
water monitoring well (A-1), and collected selected soil samples for laboratory analysis in
January 1985.

¢ Soil samples collected from borings drilled by Emcon, located adjacent to
the UST complex, at depths ranging from 5-1/2 to 14 feet below ground
surface (bgs), contained total volatile hydrocarbons calculated as gasoline
(TVH-g) at concentrations ranging from 880 to 2,800 parts per million
(ppm). Two soil samples collected from a boring located adjacent the used
oil tank, at depths of 8-1/2 and 12 feet bgs, contained oil and grease at
concentrations of 10,000 and 9,500 ppm, respectively.

3300063E3300063C/RIFS 2-1 Tune 28, 1995November-22,-1994 |




¢ A groundwater sample collected from Well A-1 contained gasoline and
benzene concentrations of 32,000 and 1,000 parts per billion (ppb), respec-
tively.

AGS drilled four on-site exploratory soil borings (B-1 through B-4), converted two of the
borings (B-1 and B-2) to groundwater monitoring wells (MW-1 and MW-5, respectively), and
collected selected soil samples for laboratory analysts during January 1988. During field
activities, AGS also discovered two additional undocumented on-site wells, and designated
them as Wells MW-3 and MW-4,

¢ Soil samples collected from borings drilled by AGS, near the former UST
complex, at depths ranging from 5 to 11 feet bgs, contained TVH-g at
concentrations ranging from non-detectable levels to 10 ppm. A soil sample
collected from the boring for Well MW-1, located adjacent the used oil
tank, at a depth of 11 feet bgs, contained non-detectable levels of TVH and
total oil and grease.

2.2.2 Tank Replacement Activities

During UST removal activities in June 1988, PACIFIC collected soil samples from beneath
four gasoline USTs and one used oil tank, and from each side wall of both UST excavations.
In addition, three groundwater samples were collected from beneath the gasoline fuel tanks.
During tank removal activities, Wells MW-1 and MW-2 were destroyed and another undocu-
mented on-site groundwater well was found, and designated as Well MW-6 and later as
Well E-1. Three vadose monitoring wells (V-1 through V-3) were installed during tank
replacement activities at the Site.

e During tank removal activities, soil samples collected by PACIFIC from
beneath the USTs, at depths ranging from 12 to 15 feet bgs, contained total
petroleum hydrocarbons calculated as gasoline (TPH-g) at concentrations
ranging from 7 to 2,800 ppm. Side wall soil samples collected from each
side of the UST excavation, at a depth of 8 feet bgs, contained TPH-g
concentrations ranging from non-detectable levels to 350 ppm.

¢ Concentrations of TPH-g and benzene in groundwater samples collected
from beneath the USTs ranged from 8,200 to 22,000 ppb, and 440 to
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1,900 ppb, respectively. A separate-phase hydrocarbon (SPH) sheen was
noted on groundwater in both the UST and used oil tank excavations.

o Two soil samples collected from beneath the used oil tank, at a depth of
9 feet bgs, contained total oil and grease at concentrations of 6,100 and
13,000 ppm. In addition, five soil samples collected from the excavation
sidewalls and bottom were analyzed for volatile organic compounds
(VOCs). Acetone was detected in the northeast and southwest sidewall
samples at concentrations of 220 and 54 ppm, respectively. No other VOCs
were detected in any soil sample analyzed. A soil sample collected from the
bottom of the excavation, at a depth of 13 feet, contained total oil and
grease at a concentration of 20 ppm. Side wall soil samples, collected at
depths from 8 to 9 feet bgs, contained oil and grease concentrations ranging
from 10 to 200 ppm. High boiling hydrocarbons ranged from non-
detectable levels to 30 ppm.

Oil-Water Separator/Clarifier. On March 26, 1992, Gettler-Ryan, Inc. (GR) and EA
Engineering, Science and Technology, Inc. (EA) performed services during closure of an oil-
water separator/clarifier (clarifier) located at the Site. The clarifier was formerly located
within the service bay of the station building.

» Four soil samples were collected during the closure of the clarifier, and
consisted of a concrete sample, concrete/soil interface sample, and soil
samples from 2 and 5 feet bgs. Total recoverable petroleum hydrocarbons
were detected in the concrete, concrete/soil interface and 2-foot samples at
3,000, 1,000 and 3,300 ppm, respectively. VOCs, SVOCs, Toxicity Char-
acteristic Leaching Procedures (TCLP - volatiles, metals, and semi-vola-
tiles), and California Assessment Metals (CAM 17 metals) were not
detected in any soil sample analyzed.

2.2.3 Additional Site Assessment

PACIFIC performed a soil gas survey at the Site during February 1989. Nineteen soil gas
probes were installed on and off site at depth intervals ranging from 7 to 8 feet bgs and 10 to
11 feet bgs. :

¢ Soil vapors collected from probes during the soil gas survey indicated total
hydrocarbons ranging from non-detectable levels to 130 ppm. Concentra-
tions of benzene ranged from non-detectable levels to 390 ppm. The high-
est concentrations were noted in the northwest portion of the Site, extend-
ing off site towards the west., These results were used to select locations
for groundwater monitoring wells installed in 1990.
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In November 1989, PACIFIC performed aquifer testing at the Site. A step discharge test was
performed in a previously installed, 8-inch diameter, corrugated steel cased well (MW-6/E-1).

» Based on the results of the step-discharge test, it was estimated that the
aquifer underlying the Site has a specific capacity of approximately
2.45 gallons per minute per foot (gpmvit), and could sustain a yield of
17 gallons per minute (gpm) with 7 feet of drawdown. These values were
approximate since well construction details were not known.

In July 1990, PACIFIC abandoned the on-site undocumented Wells MW-3, MW-4, and
MW-6/E-1. Between March 1990 and November 1991, PACIFIC installed the following
wells: on-site groundwater extraction Well E-1A (MW-12), on-site groundwater monitoring
Wells MW-7 and MW-13, and off-site groundwater monitoring Wells MW-8 through
MW-11, and MW-14 though MW-23. Socil samples for laboratory analysis were submitted
from the borings for Wells MW-8 and MW-9.

e Soil samples collected from the borings for off-site Wells MW-8 and
MW-9, at depths of 11-1/2 and 10-1/2 feet bgs, respectively, contained non-
detectable levels of TPH-g.

» Concentrations of TPH-g in groundwater has ranged from non-detectable
levels to 1,100,000 ppb (March 29, 1990). The maximum concentration
was found in Well MW-3. Benzene concentrations have ranged from non-
detectable levels to 13,000 ppb. The highest concentrations of TPH-g and
benzene have been noted in on-site wells in the northwestern portion of the
Site. SPH have been measured in Well MW-4 at a maximum thickness of
0.01 foot (March 29, 1990).

¢ Groundwater samples from Well MW-12 were analyzed for VOCs and
CAM 17 metals. The only detections were benzene at 3 ug/L, and barium
at 0.13 mg/L.

2.2.4 Domestic Irrigation Well Assessment

PACIFIC documented the location and use of 14 domestic irrigation wells downgradient of
the Site (Figure 10). Preliminary sampling of the domestic irrigation wells was performed by
PACIFIC between September and November 1991. Additional sampling events were
performed by PACIFIC in October and December 1992. During the 1991 and 1992 sampling
events, several wells contained inoperable pumps or were inaccessible; therefore, no ground-
water samples were collected from these wells. Based on the analytical results of the initial
sampling event, PACIFIC performed a preliminary risk assessment to determine if a risk to
human health existed as a result of benzene noted in groundwater. The results of PACIFIC’s
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risk assessment were documented in a letter to ACHCSA dated March 13, 1992 and are
summarized below.

« Concentrations of TPH-g in groundwater collected from the domestic irri-
gation wells during the 1991 sampling event ranged from non-detectable
levels to 780 ppb. Benzene was detected in groundwater at concentrations
ranging from non-detectable levels to 13 ppb.

e During the November 22, 1992 sampling event, TPH-g was detected at
concentrations ranging from non-detectable levels to 2,200 ppb. Benzene
ranged between non-detectable levels and less than 5 ppb.

® During the December 1992 sampling event, TPH-g was detected at concen-
trations ranging from non-detectable levels to 1,500 ppb. Benzene ranged
from non-detectable levels to 14 ppb.

» Results of the risk assessment indicate estimated human health risks due to
ingestion and dermal absorption of groundwater were from 4.46 x10° to
1.08 x10”%, and 2.01 x10° to 3.47 x10%, respectively.

In a letter dated June 5, 1992, ACHCSA requested a more comprehensive assessment.
PACIFIC subsequently modified the risk assessment in cooperation with ACHCSA. The
modified risk assessment was approved by ACHCSA in November 1993.__111_Apnl_12%,

g)m]mom—&nd 48 summanzedeectlon40 _and_pnes_entgd_as_Appsnmx_B

Beginning in 1993, ARCO contacted these wellowners to request: (1) authorization to collect
quarterly groundwater samples from the domestic irrigation well located on their properties,
and (2) agreement to discontinue operation of the domestic irrigation wells until ARCO’s
investigation 1s complete. The majority of wellowners have agreed to both requests. The
table below summarizes wellowner cooperation, as of June 1995. I

Well Identification/  Well Designation for Authorized Discontinued
Address Sampling Purposes  Quarterly Sampling Well Use
590 Hacienda Avenue - 390 H Yes Yes
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1’7302 Via Magdal

17302 VM Yes No

17372 Via Magdalena

- * = Well cannot be sampled or used due to blockage

As shown above, currently, H-12 of the 14 wellowners have authorized ARCO to collect
quarterly groundwater samples from their domestic irrigation wells. TweQne of the
wellowners hagve refused ARCO sampling authorization and the remaining well, Well 634 H,
cannot be physically sampled. However, groundwater samples have been collected at some
point from all domestic irrigation wells, except Well 634 H. Table 3 summarizes the analytical
results for all domestic irrigation wells. The wells which ARCO is currently authorized to
sample should be adequate for monitoring purposes. The twe-wells which ARCO does not
have authorization to sample, Wells-642 H-and 17371 VM, isare not llkely to affect the overall
monitoring results. This is because: pé m-hydroearb ; : ;
during-seven-previous-sampling-events-in We114542~H, and—(%} data for Well 17371 VM could
be approximated if necessary using Wells 17349 VM and 17393 VM, which are located
approximately 50 feet upgradient and downgradient of Well 17371 VM, respectively.

ARCO currently reimburses 9]0 of the 14 wellowners for using municipally-supplied water
for irrigation purposes. FeurThree of the wellowners have refused to discontinue operating
their wells and the remalmng well cannot be physncally used at this tune _AEQO_mLLQQmmng

2.2.5 Interim Remediation

In 1991, ARCO installed a groundwater extraction and treatment system at the Site. The
groundwater remediation system began continuous operation on October 15, 1991. The
treatment system uses three granular activated carbon (GAC) vessels to treat the influent
groundwater stream before it is discharged into the sanitary sewer. The carbon vessels are
arranged in series with valving to permit bed order rotation. This allows for the primary
vessel to become the secondary vessel after the carbon has been renewed. Sample ports are
located at the treatment system influent, effluent, the mid-point between the carbon vessels,
and at each individual well head. A sanitary sewer discharge permit was obtained from the
Oro Loma Sanitary District on Aprll 4,1991. The updated permit is effective through April 4,
1995,
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In order to evaluate treatment system performance, PACIFIC monitors water levels, instanta-
neous and average flow rates, and samples the influent and effluent of the treatment system for
TPH-g, benzene, toluene, ethylbenzene, and xylenes (BTEX compounds), on a monthly basis.
The effluent sample is also analyzed for arsenic, as requested by the Oro Loma Sanitary

District,

Based on the remedial performance evaluation documented in PACIFIC’s

August3-/-1994-May 5, 1995 quarterly report, the groundwater treatment

system has - extracted approximately-—3;665,9884 183,908 gallons of
groundwater ‘at an average pumping rate of-2:92.0gpm. A total of

3-9-gallons4.2 pounds of dissolved TPH-g, and 6-04-gallen—0.3 pound of

dissolved benzene have been recovered since the beginning of operation.

2.3 Remedial Investigation

To address the comments in ACHCSA June 5, 1992 letter regarding PACIFIC’s risk assess-
ment, PACIFIC performed additional data collection on July 22, 1992. Additional data
collected included groundwater analysis for drinking water quality standards from domestic
irrigation Wells 17349 VM and 17203 VM, and air monitoring for volatile benzene concen-
trations from four selected locations and at the domestic irrigation Well 17349 VM. Drinking
water quality analyses were performed to determine if local shallow groundwater met
California drinking water standards, and air monitoring was performed to gain site-specific

data on benzene occurrence in the atmosphere.
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Analysis of groundwater samples collected from domestic irrigation wells
indicated odor at 50 units, color ranging between 5 and 20 units and turbid-
ity ranging between 9 and 8.6 Nephelometric Turbidity Units (NTU).
These values indicate that that groundwater generally does not meet secon-
dary drinking water standards.

During air monitoring at selected locations across the Site and vicinity,
volatile benzene concentrations were found to range between 2.1 and
9.6 micrograms per cubic meter (ug/m’). The highest concentrations were
noted at the corner of Hacienda Avenue and Hesperian Boulevard
(6.8 ng/m’) and the comer of Hacienda Avenue and Via Magdalena
(9.6 pg/m’). These levels are likely attributable to exhaust fumes from
regional automobile traffic. For reference, the National Institute for Occu-
pational Safety and Health (NIOSH) Threshold Limit Value-Time Weighted
Average (TLV-TWA) for benzene is 0.1 ppm, or 319 pg/m’>. This value
represents the concentration for a normal 8-hour work day and 40-hour
work week, to which nearly all workers may be repeatedly exposed, day
after day, without adverse effects.
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As requested by ACHCSA, additional analyses for groundwater samples collected from
Well MW-8, including VOCs, SVOCs, and metals, were performed during the fourth quarter
1992 groundwater monitoring event. Well MW-8 is located approximately downgradient
from the former used oil tarl.

e Additional analysis performed on groundwater samples collected from
Well MW-8 indicated non-detectable levels of VOCs. However, semi-
volatile organic compounds (SVOCs) were detected including: acenaphth-
ene, dibenzofuran, fluorene, 2-methylnaphthalene, naphthalene, and phenan-
threne. In addition, arsenic, barium, and zinc were detected.

In March and April 1993, PACIFIC performed an exploratory soil boring program. Nineteen
on-site and twenty off-site soil borings were taken. The borings were drilled to: (1) further
define the lateral and vertical extent of the subsurface channel deposits, (2) define the lateral
extent of petroleum hydrocarbons in historical capillary fringe zone across the Site, (3) define
the lateral and vertical extent of hydrocarbons in soils adjacent to the former oil-water clarifier
and adjacent to the former used oil tank, and (4) collect soil samples for physical and biologi-
cal testing pertinent to the risk assessment and remedial alternative portions of the remedial
investigation,

The following is a summary of the findings for this investigation:

o Soils encountered underlying the Site consisted primarily of surficial clays
and silts to a depth of approximately 11 feet bgs. Coarse-grained deposits
consisting of clayey sand, silty sand, and sand, ranging in thickness from
1/2 foot to 3 feet, were noted in most borings between the approximate
depths of 4 to 15 feet bgs, underlain by clays to the total depth explored
22-1/2 feet bgs. The coarse-grained deposits may represent channel depos-
its and apparently trend in an east-west direction, increasing in thickness
from north to south. Cross-sections A-A’ and B-B’ (Figure 8) illustrate
subsurface conditions.

» Organic vapor concentrations ranged from non-detectable levels to
190 ppm. The highest concentrations were noted within the historical capil-
lary fringe zone (9 to 14 feet bgs) and in the vicinity of the former clarifier
and former used oil tank.

e TPH-g was detected in the historical capillary fringe zone at concentrations
ranging from 1.6 ppm in Boring B-17 to 650 ppm in Boring B-24. Benzene
was detected in the capillary fringe zone at concentrations ranging from
0.010 ppm in Boring B-9 to 0.59 ppm in Boring SP-1/V-4. The highest
concentrations of TPH-g (greater than 100 ppm) were noted from on-site
soil borings located in the vicinity of the former clarifier, western product
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island adjacent to the station building, and west of the former UST
complex. Only one off-site boring had TPH-g greater than 100 ppm.

o In the vicinity of the former clarifier, oil and grease, CAM metals, SVOCs,
and halogenated volatile organic compounds (FIVOCs) were detected. Oil
and grease were detected at concentrations of 950 ppm at 4 to 6 feet bgs,
and 1,900 ppm at 9 to 11 feet bgs, and were not detected at 14 to 16 feet
bgs. CAM metals including antimony, arsenic, barium, chromium, cobalt,
copper, nickel, vanadium, and zinc were detected in soil samples submitted
for analysis. SVOCs and HVOCs detected included: 1,2-dichlorobenzene,
1,3-dichlorobenzene, 1,4-dichlorobenzene, 2-methylnaphthalene, naphtha-
lene, and bis(2-ethylhexyl)phthalate. All concentrations were significantly
below CCR Title 22 TTLC levels.

o In the vicinity of the former used oil tank, oil and grease were detected only
in Boring B-27 at a concentration of 240 ppm at 2 to 3 feet bgs. All other
soil samples analyzed from Borings B-27, B-27A, B-28, B-29, B-30, and
B-30A had non-detectable levels of oil and grease. The above listed CAM
metals were also detected in soil samples from Borings B-27A and B-30.
No SVOCs or HVOCs were detected in any soil samples from
Borings B-27 and B-30.

In March 1993, PACIFIC drilled and installed three groundwater monitoring wells (MW-24
through MW-26) to: (1) provide delineation of petroleum hydrocarbon-impacted ground-
water in the upgradient (east) and crossgradient (north) directions, and (2) further define the
lateral and vertical extent of the subsurface channel deposit. These wells have been monitored
on a quarterly basis. At the same time, two dual completion air sparging and soil vapor
extraction wells (SP-1/V-4 and SP-2/V-5) were installed on and off site to: (1) further define
the lateral and vertical extent of the subsurface channel deposit, (2) collect samples for physi-
cal testing pertinent to the risk assessment portion of the remedial investigation, (3) provide
vertical and lateral characterization of hydrocarbons in soils, and (4) provide installations to
perform air sparging and SVE feasibility tests at the Site. The following was concluded:

e The coarse-grained deposits consisting of clayey sands, silty sands, and
sands are relatively thin and extensive, and underlie a broad area across the
Site. These coarse-grained deposits are interpreted as channel deposits, and
include the historical and present capillary fringe zone; they are defined to
the north, but not as well defined to the south, Additionally, the channel
deposits increase in thickness from north to south. These channel deposits
are more areally extensive than hydrocarbons noted in soil and ground-
water, and therefore do not appear to define a preferential path for the
downgradient transport of hydrocarbons in groundwater.
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¢ The hydrocarbon plume in groundwater extends off site toward the west
and is very localized in extent-(Figure 9). The plume extends toward the
domestic irrigation wells which have a history of pumping. Additionally,
concentrations of hydrocarbons in groundwater off site.in the area of the
domestic irrigation wells are generally relatively low or non-detect.

¢ In the vicinity of the Site, the highest hydrocarbon concentrations in
groundwater are noted in Wells MW-8 and MW-10, directly downgradient
(west) of the Site.

¢ Based on current data, PACIFIC concludes that the sand channel is a factor
in hydrocarbon migration, but that other factors also may have influenced
hydrocarbon migration to the current plume configuration. These factors
may include Iocal variations in channel thickness, depth, and permeability,
and pumping of domestic irrigation wells.

2.4 Feasibility Studies

2.4.1 Aquifer Testing

During the week of March 29, 1993, PACIFIC performed aquifer testing at the Site to deter-
mine the hydraulic characteristics of the shallow water-bearing zone both on and off site. This
testing was intended to update the previous aquifer testing by using wells with known
construction and nearby observations wells. The testing consisted of step-discharge tests in
Wells E-1A and MW-10. In addition to the pumping tests, slug tests were performed in
Wells MW-14 and MW-23. The shallow, unconfined aquifer appears to be capable of
producing 2 to 4 gpm, or more, in the vicinity of the Site. A computer model was employed
to determine the radius of groundwater capture for this Site. The model is called AqModel
(O’Neill, 1990), and is distributed by WellWare of Davis, California. The time-dependent
head distribution from which the capture zone was determined is based on the Theis analytical
solution for flow to a pumping well. The capture zones thus determined have a radius of
approximately 30 to 40 feet for Well E-1A, and approximately 70 to 80 feet for Well MW-10.

2.4.2 Air Sparge Testing

PACIFIC conducted an off-site air sparge test on May 4, 1993 and an on-site air sparge test
on May 5, 1993. The objective of conducting air sparge testing was to determine the feasibil-
ity of using this technology at the Site. Given the observed radius of sparge influence (less
than 16 feet) and changes in VOCs, dissolved oxygen (DO), and helium concentrations,
PACIFIC concluded that the feasibility of using air sparge technology on or off site is limited.
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2.4.3 Soil Vapor Extraction Testing

PACIFIC conducted an off-site soil vapor extraction test on April 29, 1993 and an on-site soil
vapor extraction test on April 30, 1993. The objective of conducting a soil vapor extraction
test was to determine the feasibility of using soil vapor extraction technology at the Site. The
data for both tests indicated that the vacuum application limit was restricted to a radial
boundary which did not encompass the nearest monitoring point. By fitting field data from
the off-site test to the steady-state radial flow equation, the effective radius of influence (Re)
was determined to be 9.5 feet. Given the estimated flow rate and extraction well spacing
requirements, PACIFIC concluded that the feasibility of using soil vapor extraction technol-
ogy on or off site is limited.

2.4.4 In-situ Soil Bioremediation Testing

PACIFIC initiated an off-site in-situ soil bioremediation feasibility test on March 9, 1993,
The objective of testing was to evaluate the feasibility of using in-sifu bioremediation
technology at the Site. A description of results and conclusions isare presented below.

¢ Ammonia and phosphate were not detected in any sample. Nitrate was not
detected in any sample, except for sample B-11 at a concentration of
2.4 ppm. Elevated concentrations of potassium, calcium, magnesium, and
iron were detected in all samples.

¢ Moisture content and pH concentrations were within the normal range to
support microbiological growth.

e Normal levels of heterotrophic plate count organisms should be in the 10° to
10° colony forming units per gram (CFU/g) range. The results of the
heterotrophic plate counts showed levels that are below normal, which
ranged from non-detected (less than 10%) to 6.2 x 10* CFU/g.

o The fluorescent Pseudomonas and hydrocarbon degraders levels should be
in the 10° and 10° CFU/g range, respectively, if natural biodegradation is
occurring in soils, Fluorescent Pseudomonas were not detected in any
sample. Hydrocarbon degraders were not detected in any sample, except
for sample B-11 at a concentration of 4.0 x 10* CFU/g.

Based on the results, insignificant natural bioremediation of hydrocarbons is taking place in
the soils at this time. However, the biodegradation rate may be limited by the low concentra-
tions of petroleum hydrocarbons, Bioremediation could be enhanced by nutrient addition;
however, further column testing was not performed.
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3.0 GROUNDWATER FATE AND TRANSPORT
MODELING RESULTS

3.1 Modeling

To supplement the feasibility studies conducted previously, PACIFIC conducted groundwater
fate and transport modeling to examine and predict effects of biodegradation of hydrocarbons
in the groundwater. Benzene was selected as the optimum constituent for modeling, for the
following reasons: (1) benzene represents the highest toxicity and lowest action levels of the
BTEX compounds, and (2) decay rates and other physical characteristics for benzene are
available from published literature (see references).

PACIFIC performed fate and transport modeling using two widely accepted finite-difference
numerical models. The objective of the modeling was to evaluate dissolved benzene transport
under conditions likely to be found in the on- and off-site subsurface, including the effects of*
(1) pumping of off- and on-site shallow wells, and (2) potential biodegradation of dissolved
benzene. The overall goal of the modeling was to provide an estimate of the concentrations of
dissolved benzene which might reasonably be expected in groundwater at potential receptors
(domestic irrigation wells) downgradient from the Site over a period of 2 to 5 years from the
present. Domestic irrigation Well 633 H is of key interest in this analysis because of its prox-
imity to the existing plume.

The following discussion summarizes model selection, model grid and parameters, and model
results. Figures, tables, and printed model output are presented as Appendix A.

3.1.1 Model Selection

Twe models were used for this fate and transport study: (1) MODFLOW, and (2) MT3D.
MODFLOW is a three-dimensional, finite-difference numerical model which simulates
groundwater flow in aquifers (McDonald and Harbaugh, 1988). It is a widely used and
accepted model employed by academic, industry, and government hydrogeologists to predict
groundwater flow under various conditions. MODFLOW was used in this study to provide
calculated groundwater elevations within the model grid area (for example, see Figures A-2,
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A-6, and A-7 in Appendix A), and thus provide the flow direction and gradient from which

the groundwater velocity is calculated during transport modeling.

MT3D is a three-dimensional, finite-difference transport model which simulates advection,
dispersion and chemical reactions of contaminants in groundwater systems (Zheng, 1992).
MT3D is specifically designed to be used in conjunction with MODFLOW and is based on the
same block-centered finite-difference grid, allowing simple passing of input and output
between the two models.

The applicability and accuracy of MT3D for calculating contaminant transport has been veri-
fied by checking and comparing numerical solutions for simple problems where analytical
solutions are also available (Zheng, 1992). '

Modeling was facilitated by using MODELCAD***" (Rumbaugh, 1993), a user-friendly soft-
ware package which allows integration of model design and data input, and model execution
of both the models employed in this study. Modeling was performed using a microcomputer
based on a 80486 microprocessor running at 33 MHz with 8 megabytes of random-access
memory.

Printed model output for each of the scenarios discussed below is presented as Attachment 1
in Appendix A. Attachment 2 contains printed output of benzene concentrations observed in
downgradient domestic irrigation wells. It should be noted that model output printed directly
from the computer contains units as follows:

¢ Length - feet

¢ Time - days

* Volume - cubic feet

e Mass - pounds per cubic feet

In the figures in Appendix A, benzene concentration units are converted from pounds per
cubic feet into micrograms per liter.

3.1.2 Model Grid

The model grid employed in this study covers a rectangular 1,200 foot by 1,700 foot area
aligned so that the grid boundaries are parallel and perpendicular to the groundwater flow
direction estimated from field measurements (Figure A-1, Appendix A). The Site is located
centrally in the eastern third of the grid, with off-site wells located downgradient in the west-
ern two-thirds of the grid. Grid size was selected to provide detailed 25 foot by 25 foot
coverage of grid nodes in the vicinity of the dissolved contaminant plume and immediately
downgradient of the plume, and with grid edges located at a sufficient distance from pumped
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wells such that boundary effects should be negligible. Each model used in this study employs
a block-centered approach to grid nodes.

3.1.3 Model Parameters

Aquifer Properties. Aquifer properties were obtained from field studies (PACIFIC, Octo-
ber 12, 1993 report; PACIFIC, March 1994 Groundwater Monitoring Report), and estimates
based upon lithologies at the Site (Freeze and Cherry, 1979; PACIFIC, February 4, 1993).
The following aquifer properties were used in the model simulations (see also, Table A-1,
Appendix A}

Storativity: 0.1 (estimate for unconfined conditions)

(field studies)

Dispersivity (horizontal): 1 foot (estimate, see above)

Boundary and Initial Conditions. Boundary conditions include hydraulic head at grid
edges, any grid locations where constant benzene concentrations are applicable, and the
pumping conditions of on- and off-site wells. For this study, constant groundwater heads at
grid edges were used (estimated from field data), and result in the approximate hydraulic
gradient listed above (Figures A-2, A-6, and A-7, Appendix A).

The grid nodes which approximate the area where the former USTs existed on site have been
set in the model so that there is a constant concentration of dissolved benzene at these nodes
(330 micrograms per liter [pg/L] benzene). This boundary condition simulates constant input
of benzene to groundwater from a soil source at the capillary fringe. This boundary condition
would be applicable until soil remediation has completely removed the benzene source in the
on-site subsurface.

Two combinations of pumping for off- and on-site wells were simulated:

s No on-site pumping and no pumping of off-site domestic irrigation wells
(Scenario 1).

¢ On-site pumping at 3 gpm with pumping of off-site domestic irrigation wells
(Scenario 2).
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These two scenarios simulate the cases where wellowners pump their wells according the
rates listed in Table A-1, Appendix A, and on-site control of dissolved benzene through
pumping is either off or on. Steady-state flow conditions were employed throughout the
interval of time simulated by the model, and domestic irrigation wells are assumed to be
constantly pumping. An explanation of how pumping rates were derived for domestic irriga-
tion wells is presented in Appendix A.

Initial Conditions. Initial conditions include the initial concentrations of dissolved benzene
observed in groundwater at the Site and in the Site vicinity during first quarter 1994 ground-
water monitoring (PACIFIC, March 1994). This includes a dissolved benzene plume which
extends in a westerly direction from the Site to the vicinity of Well 633 H (Figure A-3,
Appendix A). Initial hydraulic head conditions are input based upon extrapolation of the field
measurements obtained during the first quarter 1994 monitoring program (Figure A-2).
Steady-state hydraulic heads are calculated by MODFLOW for each individual model run
using input such as initial head distribution and assigned pumping rates for the various wells.

Transport Properties. The model used for the Site includes advective transport of dissolved
benzene including natural attenuation of benzene through dispersion and biodegradation.
Retardation of dissolved benzene was not considered in these model scenarios in order to lend
a more conservative nature to the transport evaluation and calculation of downgradient
dissolved benzene concentrations. Dispersivity values used in the model are listed above
under the discussion of aquifer properties.

Biodegradation rates for dissolved benzene in the model were estimated from a literature
review of rates that are typical for shallow, fine sand, unconfined aquifers where dissolved
oxygen 1s in excess of 2.0 milligrams per liter (mg/L) (see discussion below in Section 3.2).
Rates of 110 day half-life and 250 day half-life were employed.

The parameter used in the model is known as the decay factor which is:
¢ decay factor (alpha) = In (2) / half-life

The above range in half-life gives the following range in decay factor:
¢ (.63 percent per day through 0.28 percent per day

Biodegradation under aerobic conditions where dissolved oxygen is in excess of 2.0 mg/L has
rates that are typically around 0.63 percent per day (McAllister and Chiang, 1994; Salanitro,
1993). PACIFIC has determined that groundwater in the site vicinity has dissolved oxygen
values that meet this criteria (see Section 3.2).
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3.1.4 Model Results

Two basic modeling scenarios and one sensitivity study (with respect to biodegradation rate)
were performed to evaluate the behavior of the dissolved benzene plume over the next
5 years: '

» No pumping on site with no pumping of domestic irrigation wells
(Scenario 1).

e Pumping on site with selected domestic irrigation wells pumping
(Scenario 2).

» Scenario 2 with benzene half-life increased to 250 days (Sensitivity Study).

Scenario 1. Modeling runs were performed using the above parameters, specifically with the
110 day benzene half-life (the most reasonable choice based upon literature review - see
above). The results for Scenario 1 can be summarized as follows:

e At time = 0 (March 1994), the dissolved benzene plume extends approxi-
mately 150 feet west of Well MW-10, but has not reached Well 633 H
(Figure A-3, Appendix A).

e At time = 0 (March 1994), the concentrations of dissolved benzene within
this plume range from non-detect at the boundary to as high as 470 pg/L at
Well MW-10.

e At time =1 year, the plume extends approximately 50 feet west of
Well 633 H, but plume concentrations have diminished considerably, with
the bulk of the plume remaining on site and concentrations ranging up to
approximately 15 pg/L off site between Wells MW-10 and 633 H
(Figures A-4 and A-13, Appendix A).

e At time = 2 years, the plume has achieved a steady-state configuration,
extending from the Site to approximately 50 feet east of the intersection
between Hacienda Avenue and Via Arriba (Figure A-5, Appendix A).

After approximately 2 years, the plume for this first scenario maintains its constant configura-
tion because the two competing effects, biodegradation and constant source at the station,
reach mass balance, resulting in no further migration of the plume beyond the above named
intersection. As seen below in Scenario 2, on-site pumping will result in a smaller steady-state
plume configuration with the leading plume edge closer to the Site, in spite of the effects of
pumping of off-site domestic irrigation wells.
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Scenario 2. The second scenario was performed using similar initial conditions, specifically
with the 110 day benzene half-life, and -employs pumping at 3 gpm at the on-site extraction
well (E-1A) to control off-site migration of dissolved benzene originating at the former tank-
pit area. In addition, selected downgradient domestic irrigation wells are pumping continu-
ously at three times their effective pumping rates (see Table A-1 for individual rates).

Figure A-6, Appendix A, shows the groundwater elevation contours for the situation where
only the on-site well is pumping at 3 gpm. This latter situation was used to calibrate the flow
model, because it closely follows the existing data obtained from groundwater monitoring -
studies (PACIFIC, March 1994). The MODFLOW flow field used in Scenario 2 with the
effects of pumping of domestic irrigation wells is shown on Figure A-7, Appendix A.

Results are summarized as follows:

¢ At time = | year, the plume extends from the Site to approximately 25 feet
west of Well 633 H with concentrations in that well estimated to be
between <1 and 17.7 ng/L at various times up to 1 year (Figures A-8 and
A-14, Appendix A).

e At time = 2 years, the plume has achieved a steady-state configuration with
benzene concentrations greater than 1 pg/L extending no further than
50 feet off site to the west (Figures A-9 and A-14, Appendix A).

This last result is similar to Scenario 1, except the extent of the plume is much smaller because
of the on-site pumping and source control.

Sensitivity Study. The sensitivity study involved running the model under conditions similar
to Scenario 2, except with a benzene half-life of 250 days instead of 110 days. This was
performed in the interest of checking a more conservative decay scenario. It should be noted
that literature review indicates that a half-life of 110 days is more likely representative of the
benzene decay rate, forming the mean of rates that have been estimated to vary between 0.3
and 1.3 percent per day.

Results of the sensitivity study show similar characteristics to Scenario 2 (Figures A-10, A-11,
and A-15, Appendix A), except that the plume stabilizes its configuration over a longer time
(2 to 4 years) and in the beginning extends slightly further (between Well 633 H and the
domestic irrigation wells immediately north of the intersection between Hacienda Avenue and
Via Magdelena). The plume stabilizes its areal extent after 2 years, achieving a steady-state
condition between source input of benzene and biodegradation at a point approximately 10 to
25 feet further to the west than in Scenario 2 (Figure A-12, Appendix A).
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3.1.5 Summary of Modeling Results

Extent of Dissolved Benzene Plume. Benzene concentrations downgradient from the site
have been estimated over a period from March 1994 to 5 years into the future from that date.
The dissolved benzene plume shrinks to a stable configuration within 2 to 5 years, extending
in the stable configuration from the site to as much as 100 feet downgradient from the site, but
not west of Well MW-10,

Benzene Concentrations at Well 633 H. During the length of time modeled, the only
domestic irrigation well which shows more than 1 pg/L dissolved benzene is Well 633 H.
Figures A-13, A-14, and A-15 (Appendix A) show the behavior of benzene concentrations
with time in Well 633 H. The computer output used to prepare these figures is presented as
Attachment 2, Appendix A. Concentrations at that well range up to 17.7 ug/L (Figures A-13
and A-14, Appendix A) using the most reasonable estimate of half-life for benzene (110 days).
At longer half-life (250 days), Well 633 H contains as much as 28.8 pg/L dissolved benzene
(Figure A-15, Appendix A), although biodegradation and dispersion cause the plume to shrink
back towards the Site after 2 years.

Pumping of On-site and Off-site Wells. Pumping on site from groundwater extraction
Well E-1A (3 gpm) reduces the size of the stabilized benzene plume by as much as 100 linear
feet along plume axis as compared with the Scenario 1 (no on-site pumping). Off-site pump-
ing of domestic irrigation wells listed in Table A-1, Appendix A appears to not appreciably
affect benzene migration. This is likely due to the competing effects of biodegradation which
shrinks plume size, and the on-site pumping which occurs at a much greater rate than off-site
pumping.

Comparison with Monitoring Data. PACIFIC’s fate and transport model has been run
using conservative parameters. The conservative nature of the model includes:
e Benzene half-life in the median range of values from the literature review.

¢ Pumping schedules for off-site wells assume 24-hour pumping all year.

e Permesbilities characteristic for sands (certain areas in the neighborhood
likely show lower permeabilities than used in the model).

Because of the inherent inhomogeneities of the local stratigraphy, and the fact that certain
parameters are estimated, the model will approximate conditions in the field, but will not
always be 100 percent accurate. This is shown by comparison of third quarter 1994 monitor-
ing data with model data predictions.

Analytical data from Well 633 H shows that benzene is not detected in groundwater from that
well. The model would have predicted between 1 and 17 pg/L for Well 633 H. Conversely,
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Well MW-10 shows 79 pg/L benzene in groundwater which fits into the general model trend
of a shrinking berizene plume (MW-10 contained 470 pg/L benzene in March 1994). In addi-
tion, Well 17349 VM yielded groundwater with 1.8 ug/L. benzene, whereas the model would
predict non-detectable amounts of benzene in groundwater from that vvell.

In general these monitoring results support the idea of plume shrinkage through natural
attenuation. Even the value of 1.8 ug/L at Well 17349 VM is, taken over a period of the last
2 years, evidence for natural attenuation since groundwater there originally contained 13 pg/L
benzene. The fact that groundwater from MW-10 is decreasing markedly in dissolved
benzene lends strong support to the general model conclusion that the dissolved plume will,
over a period of 1 to 2 years, attain a steady-state configuration centered on the site with its
downgradient leadlng edge only 50 to 100 feet off site.
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4.0 MODIFIED HEALTH RISK ASSESSMENT

A Modified Health Risk Assessment (RA) was completed for the Site by PACIFIC in Novem-
ber 22 1993, and approved by ACHCSA in November 1993. An evalua .2 :

summary of the methodology, results and conclusnons of that assessment are presented
below. The results of this RA are also presented in Tables 10 and 11, and Appendix B.

4.1 Methodology

4.1.1 Objectives and Assumptions

The RA was an evaluation of the potential risks to human health and environment associated
with exposure to the petroleum hydrocarbon chemicals found in soil vapor and groundwater
at the Site; exposure to soil was not determined to be a complete exposure pathway. The
modified health risk assessment provided health-conservative estimates of the individual life-
time excess carcinogenic and noncarcinogenic risks posed by the chemicals of concemn
(COCs) detected in these media. Exposure to the detected COCs was evaluated based on the
current residential land use at the Site. The maximum COC concentrations detected in
groundwater were used to determine chemical intake. These concentrations were assumed to
remain constant during lifetime exposure. Risk-determination methodologies were based on
specific guidance from ACHCSA, the EPA, and published literature. Potential health risk was
determined using parameters based on site-specific data or worst-case assumptions, if
unknown.

4.1.2 Chemicals of Concern

The first step in the modified health risk assessment was to identify the COCs. Petroleum
hydrocarbons, quantitated as gasoline, were detected in the Site’s soil, soil vapor, and
groundwater. The principal components of gasoline, which are BTEX compounds, were
selected as COCs.

3300063 E3300063C/RIFS 4-1 Iune 28, 1995Nevember 22,1094 |




"4,1.3Toxicity Assessment

The toxicity of each chemical of potential concern was evaluated using dose-response esti-
mates obtained from EPA sources. One of the COCs detected at the Site, benzene, is classi-
fied by the EPA as known human carcinogen. The remaining COCs are not classified as
potential human carcinogens and have chronic health effects only. For each chémical, slope
factors (SFs) or reference doses (RfDs) were obtained from EPA references and used in the
RA. Slope factors and RfDs are toxicity values which are used to estimate potential health
effects. Slope factors are used to estimate the risk of carcinogenic effects for specific chemi-
cals, and RiDs estimate “threshold doses,” or the amount of a chemical an individual could
consume each day for a lifetime without adverse health effects. The units of SFs and RfDs are

mg/kg day.

4.1.4 Exposure Assessment

A detailed exposure assessment was performed for the COCs. Potential exposures to the
COCs were evaluated based on the current residential land use at the Site. Three potential
routes of human exposure were identified. The threefour exposure scenarios are briefly |
described below.

o Children Playing in Irrigating Groundwater: This scenario assumes that
children could play in extracted groundwater potentially containing
dissolved petroleum hydrocarbons. As a consequence, children could be
exposed to petroleum hydrocarbons via the inhalation, dermal contact, and
ingestion exposure route pathways.

* Adults Working or Resting Adjacent to Irrigating Groundwater: This
scenario assumes that adults will work or rest adjacent to extracted
groundwater potentially containing dissolved petroleum hydrocarbons. As a
consequence, adults could be exposed to petroleum hydrocarbons via the
inhalation exposure route pathway.

¢ Benzene Vapor Transport Through Seil_(Qutdoors): This scenario ]
assumes that dissolved petroleum hydrocarbons will volatilize from the
groundwater, and that the vapor will migrate through the soil to the gutdoor i
ground surface. As a consequence, children and adults could potentially be
exposed while outdoors to soil vapors containing petroleum hydrocarbons ]
via the inhalation exposure route pathway.
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" Quantitative exposure estimates were provided for each COC using vartous modeling strate-

gies. Chemical concentrations in environmental media at points of human exposure, or expo-
sure point concentrations (EPCs), were estimated. Based on the EPCs, Chronic Daily Intake
(CDI) estimates were derived for each chemical and exposure pathway. CDI is a measure of
chemical intake per kilogram of body weight per day (mg/kg-day) at a site. CDIs are used in
the risk assessment to quantify carcinogenic and non-carcinogenic health effects for all expo-
sure routes.

4.1.5 Risk Characterization

Potential risks were estimated by mathematically combining the CDI estimates with the dose-
response health criteria. The carcinogenic risk estimate for a person exposed to a particular
chemical via a particular exposure route is the product of the CDI for that exposure pathway
and the SF for that particular chemical. Carcinogenic risk estimates are unitless estimates of
the increased probability of tumor formation under the assumed conditions of exposure. In
contrast, a noncarcinogenic risk estimate, termed an Health Hazard Index (HHI), is the ratio
of the CDI to the RfD. An HHI of unity or greater indicates that noncarcinogenic adverse
health effects may occur in an exposed population. Carcinogenic risk estimates and HHIs are

‘summed across all chemicals to provide total risk estimates for a specific exposure route, and

the totals for individual routes are summed to provide risk estimates for each exposure
scenario.

4.2 Results

4.2.1 Carcinogenic Health Risk Results

The potential carcinogenic health risk to both child and adult residents is less than 1 x 10°,
also known as the point of departure for risk management decisions. Risks which exceed this
level generally indicates that a risk management strategy should be considered.

The potential carcinogenic health risk to child residents ranges from 43 x 107 to 8.5x 107,
The majority of risk is attributable to inhalation of soil vapor, at 4.3 x 107, The remaining risk
ranges from 3.6 x 10° to 3.5 x 107 for dermal contact with irrigated groundwater, 1.4 x 10
to 2.0 x 10 for ingestion of irrigated groundwater, and 4.6 x 10™ to 1.4 x 10 for inhalation
of COCs from irrigated groundwater.
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The potential carcinogenic health risk to adult residents ranges from 8.9 x 107 to 9.1 x 107.
The majority of risk is attributable to inhalation of soil vapor, at 8.9 x 10”7, The remaining risk
ranges from 1.3 x 10” to 4.0 x 10°® for inhalation of COCs from irrigated groundwater.

4.2.2 Non-carcinogénic Health Risk Results

The potential non-carcinogenic health risk to both child and adult residents is less than 1, or
unity. Risks which exceed this level generally indicate that a risk management strategy should
be considered. '

Non-carcinogenic health risk for child residents ranges from 4.4 x 10" to 4.5x 10", The
majority of risk is attributable to inhalation of soil vapor. The remaining risk ranges from
4.4x 107 to 2.7 x 10™ for dermal contact with irrigated groundwater, 9.1 x 107 to 2.1 x 10°*
for ingestion of irrigated groundwater, and 8.2 x 10° to 5.4 x 10” for inhalation of COCs
from irrigated groundwater.

The potential non-carcinogenic health risk to adult residents is 5.6 x 10", The majority of risk
is attributable to inhalation of soil vapor, at 5.6 x 107. The remaining risk ranges from
6.2 x 10°® to 4.0 x 10 for inhalation of COCs from irrigated groundwater.

4.3 Conclusions

Based on the results of the RA, the potential health risk to child and adult residents at the Site
is below federal and state action levels, These levels range from 1x 10% to 1x 10 for
carcinogenic risk and 1 for non-carcinogenic risk; the State of California Proposition 65 legis-
lation sets the acceptable carcinogenic risk level at 1x 10°. As a result, no adverse health
effects would be expected to occur due to exposure to the COCs at the Site, based on the
maximum hydrocarbon concentrations observed to date.

4.3.1 Sensitivity Analysis

The actual risk may be much lower than the calculated risk. This is because of existing miti-
gating factors and the conservative assumptions that were applied to several of the exposure
pathways. Despite the following mitigating factors, the calculated risk does not exceed the
regulatory benchmarks which would support a risk management strategy.

e The shallow aquifer is of low quality with respect to drinking water stan-
dards. Analysis of groundwater samples collected from two domestic irri-
gation water wells indicated odor at 50 units, color ranging from 5 to
20 units, and turbidity ranged from 8.6 to 9 NTU. These results suggest
that the irrigated groundwater looks, smells, and tastes poorly. Thus, the
ingestion rate is considered to be very conservative.
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¢ Based on discussions with ACHCSA, exposure duration was considered to
be lifetime (70 years), whereas it is generally accepted by EPA that expo-
sure duration should range between 9 to 30 years. Because risk is a linear
product of concentration and exposure, using this value more than doubled
the calculated risk.

» Based on discussions with ACHCSA, potential health risk was determined
using constant COC concentrations throughout the exposure period,
whereas concentrations have been shown to decrease over time at the Site
due fo natural attenuation. The COC concentrations in all domestic irriga-
tion water wells, except at 17349 VM, have been below detection limits
during the past year. The COC concentrations at 17349 VM have been
below or near detection limits dunng 4

Additionally, potentlal health rlsk was deterrmned using the highest COC
concentrations detected in each domestic irrigation well, rather than averag-
ing the COC concentrations. As a result of using the historical maximum as
a constant concentration throughout the exposure period, the calculated risk
could be at least an order of magnitude greater than the actual risk.

Potential health risk was determined assuming child and adult residents
would play in, or work adjacent to the irrigating groundwater during every
irrigation event throughout the year, regardless of seasonal conditions.
Thus, exposure to COCs is considered to be very conservative.

» Based on discussions with ACHCSA, risk from inhalation of soil vapor was
estimated assuming near-continuous exposure (approximately 15 hours per
day for a lifetime) to the vapors originating from the area of Well MW-10,
which has the highest COC concentrations off site. However, wellowners
are not likely to be in the area of Well MW-10 on a continuous basis. If this
model was revised to assume that the wellowners would be in the area of
their domestic irrigation wells on a continuous basis, the actual risk would
be at least an order of magnitude lower than the calculated risk.
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5.0 REMEDIAL ACTION OBJECTIVES

5.1 Remedial Action Objectives

Remedial action objectives for soil and groundwater at the Site were developed considering a
number of factors, primarily the type and the amount of chemical present, land use, the
volume and location of affected soil, a subsurface environmental chemical fate and transport
model, possible human and environmental receptors, and regulatory agency requirements.
Based on these factors, the following remedial action objectives for the Site were identified:

» Reduce groundwater petroleum hydrocarbon concentrations to federal and
state maximum contaminant levels (MCLs).

¢ Reduce soil petroleum hydrocarbon concentrations to 100 milligrams per
kilogram (mg/kg) for TPH-g and 1 mg/kg for each BTEX compound.
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6.0 REMEDIAL ACTION ALTERNATIVE DEVELOPMENT
AND EVALUATION

6.1 Screening Criteria

EPA, through the National Contingency Plan, has required evaluation of nine criteria for
selection of a remedial action. These criteria incorporate the six required by H&SC
Section 25356.1 and provide a comprehensive evaluation framework that forms a basis for
selecting an appropriate remedial action(s). These criteria were confirmed at the July 8, 1994
meeting. The nine criteria are:

1. Overall protection of human health and environment

2. Compliance with Applicable or Relevant and Appropriate Regulations
(ARARS)

3. Long-term effectiveness and permanence
4. Reduction of toxicity, mobility, or volume
5. Short-term effectiveness

6. Implementability

7. Cost

8. Regulatory agency acceptance

9. Community acceptance

The following sections briefly describe each screening criteria.

6.1.1 Overall Protection of Human Health and the Environment

An assessment of overall protection of human health and the environment was made for the
Site based on the overall implications of other criteria. The combined evaluation of other
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criteria, particularly long-term effectiveness and permanence, short-term effectiveness, and
compliance with ARARs, is considered. -

6.1.2 Compliance -ith Applicable or Relevant and Appropriate Regulations

ARARs are applicable or relevant and appropriate requirements which are standards, criteria
or limits promulgated under federal or state law. Potential ARARS for the Site were identified
based on anticipated regulatory actions. The final determination of which requirements are
ARARs will made by the lead regulatory agency, the ACHCSA. The terms “applicable” and
“relevant and appropriate” are described in the National Contingency Plan as follows:

s Applicable requirements are those remedial standards, standards of
control, and other substantive environmental protection requirements, crite-
na, or limitations promulgated under federal or state law that specifically
address a hazardous substance, pollutant, contaminant, remedial action,
location, or other circumstance at a site.

* Relevant and appropriate requirements are those cleanup standards,
standards of control, and other substantive environmental protection
requirements, criteria, or limitations promulgated under federal or state law
that, while not “applicable” to a hazardous substance, pollutant, contami-
nant, remedial action, location, or other circumstance at a site, address
problems or situations sufficiently similar to those encountered at the Site
that their use is well suited to the particular site.

Additionally, nonpromulgated policy, advisories, or guidance documents issued by federal or
state agencies may be considered when developing remediation levels necessary to protect
public health and the environment, although they are not ARARs.

6.1.3 Long-Term Effectiveness and Permanence

This criterion addressed the results of remedial actions in terms of the risk remaining after
response objectives have been met. The magnitude of risk remaining from untreated residuals
was examined for both soil and groundwater. Control measures, such as monitoring and
system maintenance, were examined on the bases of adequacy and reliability.

6.1.4 Reduction of Toxicity, Mobility, or Volume

This criterion established preference for alternatives that would produce permanent, signifi-
cant reductions. The evaluation focused on the amount of chemicals destroyed or treated, the
irreversibility of the treatment, and the type and quantity of residuals that would remain after
treatment. ‘
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6.1.5 Short-Term Effectiveness

Short-term effectiveness refers to the effects of an alternative during the construction and
implementation phases and prior to obtaining response objectives. Four major aspects of
short-term effectiveness were used to evaluate each alternative: protection of the community,
protection of workers, environmental impacts from construction and implementation, and the
time required to achieve the objectives.

6.1.6 Implementability

This criterion covers three major categories of implementability: technical feasibility, adminis-
trative feasibility, and availability of support services and materials.

Technical feasibility refers to the ease of construction given the site constraints, the reliability
of the technology, and the ability to monitor the effectiveness of an alternative. For example,
if a technology were to require large, unobstructed space for implementation, this could pres-
ent a hindrance to technical feasibility at a site with buildings, utility corridors, loading areas,
parking, or traffic lanes. Technical feasibility also infers that the treatment must work despite
limitations which are associated with a given soil or hydrogeologic condition.

Administrative feasibility refers to necessary coordination with other regulatory or local agen-
cies. For example, if a groundwater extraction system were to discharge treated water to
sutface water, permits may be needed from several agencies having jurisdiction over the
surface water.

Availability of support services and materials refers to the ability to provide diverse needs such
as equipment, competitive bids, and trained personnel.

6.1.7 Cost

This criterion was used to assess capital and operations and maintenance (O&M) costs on a
conceptual level only. Capital costs included direct costs, such as equipment, site develop-
ment, and relocation expenses. Indirect costs included engineering, permits, and start-up
costs. O&M costs included labor, materials, repairs, disposal, administrative fees, and report-
ing costs. Cost estimates were prepared for each alternative using present worth analysis,
assuming a 5 percent inflation factor. Estimates were accurate to within +50 to -30 percent.

6.1.8 Regulatory Agency Acceptance

This criterion was used to assess the likelihood of acceptance of the various alternatives by
regulatory agencies having jurisdiction over remedial actions.
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6.1.9 Community Acceptance

Community acceptance addresses the issues and concerns the public may have to each of the
alternatives.

6.2 Development of Remedial Action Alternatives

Several remedial action alternatives were developed based on the results of modeling, risk
assessment, and feasibility studies conducted at the Site. These alternatives were presented
and agreed upon during the July 8, 1994 and May 9, 1995 meetingg with ACHCSA and
RWQCB. A copy of the minutes for thesethis meetingg are provided as Appendix C. The
remedial action alternatives which were approved for consideration during that meeting
follow.

1. Alternative 1: No action for soil and groundwater.

2. Alternative 2: No action for soil, enhanced in-situ_bioremediation and
institutional controls for groundwater off site, and groundwater extraction
on site.

3. Alternative 3: No action for soil; institutional controls for groundwater off
site, biosparging groundwater on site.

4. Alternative 4. Soil vapor extraction of soil on site, institutional controls for
groundwater off site, air sparging and groundwater extraction on site.

Additionally, the following remedial action alternative has been developed since the July 8,
1994 meeting for consideration.

5. Alternative 5: Excavation of soil on site, institutional controls for ground-
water off site, and groundwater extraction on site.

As approved during the July 8, 1994_and May_ 9, 1925 meetings with ACHCSA and the
RWQUB, all of the alternatives apply institutional controls to the off-site groundwater, except
for Alternative 1. Institutional controls consist of a groundwater management plan which
includes regular groundwater monitoring and sampling, and health risk evaluation. The
current groundwater monitoring and sampling schedule would be maintained initially, but
would be expected to be modified during the project life. The health risk evaluation would
coincide with groundwater sampling and consists of updatingrevising the November 22, 1993
and_June 28,1995 risk assessmentg in the event that future COC concentrations exceed the
concentrations used in the rlsk assessmenta The mgthgdglggy__tg_upﬂa&reﬁsed potentlal

health risk would be identified_in
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limit-of the-average:

6.3 Detailed Analysis Of Remedial Action Alternatives

This section presents a comparative analyéis of the five remedial alternatives against the nine
evaluation criteria outlined in Section 6.1. To aid in this discussion, a summary of this
comparative analysis is presented in Table 12.

6.3.1 Alternative 1: No Action for Soil and Groundwater

The no action alternative is required under CERCLA (EPA, 1988b) to provide a baseline to
compare against other alternatives. Under this alternative, no further action would be taken to
remediate groundwater and soil, and groundwater monitoring would be discontinued.

Protection of Human Health and Environment. Based on the results of the modeling and
risk assessment, this alternative should be protective of human health and the environment.
However, this alternative provides no monitoring data to evaluate protection of human health
and the environment in the long term.

Compliance with ARARs. The concentrations of COCs in soil and groundwater presently
exceed the remedial action goals established for the Site. On a long-term basis, these remedial
goals would likely be met through natural attenuation and biodegradation.

Long-Term Effectiveness and Permanence. Theoretically this alternative would achieve
soil and groundwater remedial goals through natural attenuation and biodegradation.

Reduction of Toxicity, Mebility, and Volume. This alternative would not actively reduce
the toxicity, mobility, or volume of COCs in groundwater or soil in the near term. In fact, the
mobility of the COCs in groundwater would likely increase with cessation of operation of the
existing groundwater extraction system. In the long term, the toxicity and volume of COCs in
soil and groundwater would likely be reduced through natural attenuation and biodegradation.

Short-Term Effectiveness. This alternative does not affect the COCs in the soil or ground-
water at the Site in the short term. This alternative increases the mobility of the COCs with-
out providing any monitoring data to evaluate long-term protection of human health and envi-
ronment. There would be no hazards relating to implementation of this alternative which a
safety plan could not adequately address (i.e. groundwater monitoring and treatment system
demolition activities).

Implementability. This alternative is readily implementable.
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Present Worth Cost. The cost of this alternative is estimated at $30,000 and is based on
demolition of the existing groundwater monitoring wells and extraction and treatment system.

Regulatory Acceptance. This alternative is not likely to be accepted by the regulatory agen-
cies because the alternative does not actively remediate and monitor VOC-impacted soil and
groundwater at the Site.

Community Acceptance. Based on historical input from the similar communities, this alter-
native is not likely to be accepted by the public.

6.3.2 Alternative 2: No Action for Soil, Enhan

9 Sl RRANCRLN TR b

Institutional Controls for Groundwater Off Slte, Groundwater Extract:on On
Site

Alternative 2 consists of no action for soil, gnhang , ation and
controls for groundwater off site, and extraction of groundwater via one emstmg groundwater

extraction well located on site. Enhanced in-situ bioremediation consists of a dissolved

ﬁnhancgd_blgmmgdenL—appfe)amately—Syeaﬁs Extracted groundwater would be treated
using the existing groundwater treatment system prior to discharge to the Oro Loma Sanitary

Sewer District.

Protection of Human Health and Environment. This alternative would be protective of
human health and the environment based on the results of the modeling and risk assessment.
This alternative also provides monitoring data to evaluate protection of human health and the
environment in the long term. Additionally, this alternative should reduce the actual exposure
time of the population to the COCs.
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Compliance with ARARs. The concentrations of COCs in soil and groundwater presently
exceed the remedial action goals established for the Site. Although the remedial goals would
likely be met through natural attenuation and ephanced or natural biodegradation over time,
extraction of groundwater would reduce the time required to achieve the groundwater
remedial goals. The no action component of this alternative would not meet the soil remedial
goals for the Site in the short term. Proper operation and maintenance of the groundwater
extraction and treatment system should satisfy the groundwater discharge permit
requirements.

Long-Term Effectiveness and Permanence. Groundwater extraction offers migration
control and permanent removal of the COCs ﬁ'om the groundwater Enhanced in-situ

oo COCs sl
Reduction of Toxicity, Mobility, and Volume. Enhanced in-situ bioremediation_and

gGroundwater extractxon should reduce the tox1c1ty, mobility, and volume of the COCs in
groundwater. [ ] L. de Cs, ] in_tl f g :
extraction, the COCs would be transferred to GAC for ultunate dxsposal or destructmn
through regeneration. The no action soil component of this alternative should gradually
reduce the toxicity and volume of the COCs in soil over a long period of time; however, it
would not affect the mobility of the COCs in soil.

Short-Term Effectiveness. Enhﬂms:d_m:&m_hmmfzdmugLshmﬂd_nmasc_thc

MQQs_mmdm_Groundwater extractlon would use emstmg eqmpment, and

exposure to additional sources of COCs (i.e. from discharge of treated groundwater) are
considered negligible. Extraction of groundwater should inhibit additional COCs from migrat-
ing off site and reduce the time necessary to achieve the groundwater remedial action goals.
There would be no hazards relating to implementation of this alternative which a safety plan
and operation and maintenance plan could not adequately address.

Groundwater extraction for migratlon control purposes does not pose techmcal difﬁcultles as
the equipment is available and on site. Extraction of groundwater at the Site has been

3300063E3360063C/RIFS 6-7 June 28, 1995Nevember-22,1094

|




approved by the ACHCSA as an interim measure. There are no technical barriers to
implementing the no action soil remediation component of this alternative.

Present Worth Cost. The cost of this alternative is estimated at $300,000$250:000 and
includes disse xygen enhancement, groundwater monitoring, operation and maintenance,
and demohtlon costs

Regulatory Acceptance It is hkcly that this altemative would gam regulatory acceptance
because AC W : _ al Ahan ) at '
angroundwater extractlon has been SUCCGSSﬁJ.l as an mterun measure and 1nh1b1ts the
migration of COCs off site, thus reducing the potential health risk and exposure duration to
the exposed population. Additionally, this alternative provides monitoring data to evaluate
protection of human health and the environment.

Community Acceptance. It is likely that this alternative would gain community acceptance
because of the reasons discussed under regulatory acceptance.

6.3.3 Alternative 3: No Action for Soil, Institutional Controls for Groundwater Off Site,
Biosparging Groundwater On Site

Alternative 3 consists of no action for soil, institutional controls for groundwater off site, and
biosparging of groundwater on site. Institutional controls would be applied for approximately

- 15 years. Biosparging of on-site groundwater would be accomplished using five new sparge
wells which would be operated for approximately 5 years. Biosparging should stimulate the
biodegradation of the COCs in the groundwater and may inhibit or partially inhibit off-site
migration of the COCs.

Protection of Human Health and Environment. This alternative would be protective of
human health and the environment based on the results of the modeling and risk assessment.
This alternative also provides monitoring data to evaluate protection of human health and the
environment in the long term. Additionally, this alternative should reduce the actual exposure
time of the population to the COCs.

Compliance with ARARs. The concentrations of COCs in soil and groundwater presently
exceed the remedial action goals established for the Site. Although the remedial goals would
likely be met through natural attenuation and biodegradation over time, biosparging on-site
groundwater should reduce the time required to achieve the groundwater remedial goals. The |
no action component of this alternative would not meet the soil remedial action goals for the
Site in the short term. |

Long-Term Effectiveness and Permanence. Biosparging should increase the rate of COC
biodegradation in the on-site groundwater. Biodegradation provides permanent destruction of
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the COCs from the groundwater and should achieve the groundwater remedial action goals in
less time. A secondary benefit of biosparging could result in an increased biodegradation rate
in the soil.

Reduction of Toxicity, Mobility, and Volume. Biosparging should reduce the toxicity and
volume of the COCs in groundwater. Biosparging may reduce the mobility of COCs in
groundwater by the creation of a hydraulic barrier, however this would need to be confirmed
by field testing. The no action soil component of this alternative would gradually reduce the
toxicity and volume of COCs in the soil over a long period of time; however, it should not
affect the mobility of COCs in the soil. '

Short-Term Effectiveness. Implementation of biosparging would require construction of a
new remedial system. Exposure to additional sources of COCs is considered negligible, but is
unknown. Biosparging could also result in the volatilization of the COCs in groundwater,
thus potentially increasing the soil vapor inhalation health risk. Biosparging may inhibit off-
site migration of COCs, however this would need to be confirmed by field testing. There
would be no hazards relating to implementation of this alternative which a safety plan and
operation and maintenance plan could not adequately address. '

Implementability. Biosparging is a relatively new remedial technology, and no specific field
studies have been conducted at the Site. Based on case studies of other sites, biosparging may
be effective at the Site, but would need to be confirmed by field testing. Until confirmed,
technical difficulties could occur which would increase the cost of the alternative. There are
no known technical or administrative barriers to implementing this alternative and support
services are readily available. An air discharge permit would not be required, however peri-
odic air monitoring could be performed to evaluate system effectiveness and potential health
risk due to inhalation of soil vapor.

Present Worth Cost. The cost of this alternative is estimated at $365,000 and includes addi-
tional field testing, capital and construction, groundwater monitoring, operation and mainte-
nance, and demolition costs.

Regulatory Acceptance. It is unknown if this alternative would gain regulatory acceptance
because biosparging may not prevent the COCs from migrating off site and could result in
increased COC concentrations in the soil vapor. However, this alternative would provide
monitoring data to evaluate protection of human health and the environment and reduce the
time required to achieve the groundwater remedial goals.

Community Acceptance. It is unknown if this alternative would be accepted by the
community given the reasons discussed in regulatory acceptance.
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6.3.4 Alternative 4: Soil Vapor Extraction On Site, Institutional Controls for Ground—
water Off Site, Air Sparging and Groundwater Extraction On Site

Alternative 4 consists of soil vapor extraction to remove. VOCs from the on-site soil, institu-
tional controls for groundwater off site, and air sparging and groundwater extraction for
groundwater on site. A soil vapor extraction system consisting of approximately eight wells
would be constructed on site and operated for less than 5 years. Extracted soil vapor would
be treated using GAC prior to discharge to the atmosphere. An air discharge permit would be
required from the Bay Area Air Quality Management District (BAAQMD). Institutional
controls would be applied for approximately 10 years. An air sparging system consisting of
approximately 10 wells would be constructed on site and operated in conjunction with the
existing groundwater extraction and treatment system. Extracted groundwater would be
treated using the existing groundwater treatment system and discharged to the Oro Loma
Sanitary Sewer District. The combined air sparging/groundwater extraction and treatment
system would be operated for approximately 5 years.

Protection of Human Health and Environment. This alternative would be protective of
human health and the environment based on the results of the modeling and risk assessment.
This alternative also provides monitoring data to evaluate protection of human health and the
environment in the long term. Additionally, this alternative should reduce the actual exposure
time of the population to the COCs.

Compliance with ARARs. The concentrations of COCs in soil and groundwater presently
exceed the remedial action goals established for the Site. Although the remedial goals would
likely be met through natural attenuation and biodegradation over time, soil vapor extraction,
air sparging, and groundwater extraction would decrease the amount of time required to
achieve the groundwater and soil remedial action goals. Proper operation and maintenance of
this combined system should satisfy the air and groundwater discharge permits requirements.

Long-Term Effectiveness and Permanence. Air sparging should increase the rate of vola-
tilization of COCs in the on-site groundwater. Volatilized COCs should be removed by the
soil vapor extraction system, and COCs removed with extracted groundwater would be
treated using GAC, which provides permanent removal of the COCs. This alternative should
achieve the soil and groundwater remedial action goals in the least time.

Reduction of Toxicity, Mobility, and Volume. This alternative provides for the permanent
removal of the COCs from the soil and groundwater, thereby achieving reductions in toxicity,
mobility, and volume. However, the COCs would be transferred to GAC for ultimate disposal
or destruction through regeneration.

Short-Term Effectiveness. A soil vapor extraction and air sparging system would require
construction. Groundwater extraction would use existing equipment, and exposure to addi-
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tional sources of COCs (i.e. from discharge of treated soil vapor and groundwater) are
considered negligible. Air sparging and groundwater extraction should inhibit additional
COCs from migrating off site and reduce the time necessary to achieve the groundwater
remedial action goals. Soil vapor extraction should reduce the time necessary to achieve the
soil remedial action goals and minimize the potential health risk due to volatilized COCs.
There would be no hazards relating to implementation of this alterhative which a safety plan
and operation and maintenance plan could not adequately address. :

Implementability. Groundwater extraction does not pose technical difficulties, as the
equipment is available and on site. Extraction of groundwater at the Site has been approved
by the ACHCSA as an interim measure. Soil vapor extraction and air sparging feasibility
studies have been completed for the Site and indicate that these technologies are feasible, but
are limited. As a result, technical difficulties are likely to occur which would increase the cost
of the alternative. There are no technical or administrative barriers to implementing this alter-
native and support services are readily available.

Present Worth Cost. The cost of this alternative is estimated at $400,000 and includes addi-
tional field testing, capital and construction, groundwater monitoring, operation and mainte-
nance, and demolition costs.

Regulatory Acceptance. It is likely that this alternative would gain regulatory acceptance
because it is the most comprehensive approach, and groundwater extraction has been success-
ful as an interim measure and inhibits the migration of COCs off site, thus reducing the poten-
tial health risk and exposure duration to the exposed population. Additionally, this alternative
provides monitoring data to evaluate protection of human health and the environment.

Community Acceptance. It is likely that this alternative would gain community acceptance
because of the reasons discussed under regulatory acceptance.

6.3.5 Alternative 5: Excavation of Soil On Site, Institutional Control for Groundwater
Off Site, Groundwater Extraction On Site

Alternative 5 consists of excavation of the impacted on-site soil, institutional controls for
groundwater off site, and groundwater extraction on site. The impacted on-site soil would be
excavated to remove the remaining source material following demolition of the existing
service station. Demolition of the service station would likely occur if and when ARCO’s
lease is not renewed. For comparison purposes, excavation was arbitrarily set to occur in
20 years. Institutional controls would be applied for approximately 20 years. The existing
groundwater extraction and treatment system would be operated until the impacted soil is
excavated. Extracted groundwater would be treated using the existing groundwater treatment
system and discharged to the Oro Loma Sanitary Sewer District.
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Protection of Human Health and Environment. This alternative would be protective of
human heaith and the environment based on the results of the modeling and risk assessment.
This alternative also provides monitoring data to evaluate protection of human health and the
environment in the long term. Additionally, this alternative should reduce the actual exposure
time of the population to the COCs. -

Compliance with ARARs. The concentrations of COCs in the soil and groundwater pres-
ently exceed the remedial action goals established for the Site. Although the remedial goals
would likely be met through natural attenuation and biodegradation over time, groundwater
extraction decreases the amount of time required to achieve the remedial action goals for
groundwater. Because renewal of ARCO’s lease is an unknown factor, this alternative may or
may not reduce the time required to achieve the remedial action goals for soil. Proper opera-
tion and maintenance of the system should satisfy the groundwater discharge permit require-
ments.

Long-Term Effectiveness and Permanence. Groundwater extraction offers permanent
removal of the COCs from the groundwater. The groundwater remedial action goals would
likely be achieved in less time as a result of groundwater extraction. Excavation of the
impacted soil also offers permanent removal of the COCs from the Site.

Reduction of Toxicity, Mobility, and Voelume. Groundwater extraction should reduce the
toxicity, mobility, and volume of the COCs in groundwater. However, the COCs would be
transferred to GAC for ultimate disposal or destruction through regeneration. Excavation of
the impacted soil effectively reduces the toxicity, mobility, and volume of the COCs in the soil
at the Site by transferring the COCs to another location.

Short-Term Effectiveness. Groundwater extraction would use existing equipment, and
exposure to additional sources of COCs are considered negligible. Extraction of groundwater
should inhibit additional COCs from mugrating off site and reduce the time necessary to
achieve the groundwater remedial action goals. The excavation of impacted soil is not likely
to occur in the short term. There would be no hazards relating to implementation of this
alternative which a safety plan and operation and maintenance plan could not adequately
address.

Implementability. Groundwater extraction does not pose technical difficulties, as the
equipment is available and on site. Extraction of groundwater at the Site has been approved
by the ACHCSA as an interim measure. Excavation of the impacted soil would be contingent
on ARCO’s lease expiring and demolition of the service station. There are no technical barri-
ers to implementing the no action soil remediation component of this alternative.
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Present Worth Cost. The cost of this alternative is estimated at $485,000 and includes
construction and soil disposal, groundwater monitoring, operation and maintenance, and
demolition costs.

Regulatory Acceptance. It is likely that this alternative would gain regulatory acceptance
because groundwater extraction has been successful as an interim measure and inhibits the
migration of COCs off site, this reducing the potential health risk and exposure duration to the
exposed population. Additionally, this alternative provides monitoring data to evaluate
protection of human health and the environment and long-term removal of impacted on-site
soils. ‘

Community Acceptance. It is likely that this alternative would gain community acceptance
because of the reasons discussed under regulatory acceptance.

6.4 Comparative Analysis of Remedial Action Alternatives

Each remedial alternative for the Site was compared on the basis of the nine detailed analysis
criteria described in Section 6.1. These comparisons are summarized below.

Protection of Human Health and Environment: All of the alternatives are protective of
human health and environment based on the results of the modeling and risk assessment.
Unlike Alternative 1, Alternatives 2 through 5 provide monitoring data to evaluate protection
of human health and the environment in the long term. Additionally, Alternatives 2 through 5
reduce the exposure time of the population to the COCs. Alternative 3 may increase the COC
concentrations in the on-site soil vapor, thus increasing the potential health risk due to inhala-
tion of soil vapor.

Compliance with ARARs: None of the alternatives immediately reduce the COC concentra-
tions in the soil and groundwater to the remedial action goals. All of the alternatives should
achieve the remedial action goals in the long term, with Alternative 1 requiring the longest
time and Alternative 4 requiring the least time. However, the current COC concentrations are
health protective which minimizes the necessity to achieve the remedial action goals in the
short term.

Long-Term Effectiveness and Permanence: All of the alternatives are effective in the long
term and are permanent. Alternative 1 requires the longest time and Alternative 4 requires the
least time to achieve the remedial action goals. Alternatives 1 and 3 rely on natural attenua-
tion and biodegradation to destroy the COCs, whereas Alternatives 24; and 5 transfer the
COCs to GAC for ultimate dlsposal or destructlon by regeneratlon Alternative 2 is a
] , g . d_tran AC. Additionally,
Alternatwe 5 transfers the locatlon of the sonl based COCS from the Slte to a dlsposal facility.
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Reduction of Toxicity, Mobility, and Volume: Alternative 1 would not actively reduce the
toxicity and volume of the COCs in the soil and groundwater, and would increase the mobility
of the COCs in the groundwater. Alternatives 2, 4, and 5 reduce the toxicity, mobility, and
volume of COCs in the groundwater. Alternatives 2 and 3 would not actively reduce the
toxicity, mobility, and volume of COCs in the soil. Alternative 3 would reduce the toxicity
and volume, and may reduce the mobility of COCs in the groundwater, but this would need to
be confirmed by field testing. Alternatives 4 and 5 provide the greatest reduction of toxicity,
mobility, and volume of COCs in the soil and groundwater. However, the soil component of
Alternative 5 is not expected to be implemented in the short term.

‘Short-Term Effectiveness: Alternative 1 is not effective in the short term because it
provides no monitoring data to evaluate potential health risk. This data is provided by Alter-
natives 2 through 5. Alternative 3 may increase the potential health risk to the exposed
population in the short term due to the possibility of increased soil vapor migration.

Implementability: All of the altematives are readily implementable, except Alternative 3
which may require further field testing toter evaluate its effectiveness at the Site.
Alternatives 2 through 5 require discharge permits which are readily available.__Additionally,

o [11d [] (] d DHO 1)} 0 (]
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Present Worth Cost: Alternative 1 is the least costly at $30,000; Alternatives 2, 3, and 4
range from $300,0008$290,000 to $400,000; Alternative 5 is the most costly at $485,000.

Regulatory Acceptance: Alternative 1 is not likely to gain regulatory acceptance because it
does not actively remediate and monitor VOC-impacted soil and groundwater at the Site.
Alternatives 2, 4, and 5 are likely to gain regulatory acceptance because they are health
protective and actively reduce the concentrations of COCs in the soil and/or groundwater.
Alternative 3 may not gain regulatory acceptance because it may not inhibit the COCs from
migrating off site and could increase the potential health risk in the short term.

Community Acceptance. Altemnative 1 is not likely to gain community acceptance because it
does not actively remediate and monitor VOC-impacted soil and groundwater at the Site.
Alternatives 2, 4, and 5 are likely to gain community acceptance because they are health
protective and actively reduce the concentrations of COCs in the soil and/or groundwater.
Alternative 3 may not gain community acceptance because it may not inhibit the COCs from
migrating off site and could increase the potential health risk in the short term.
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7.0 RECOMMENDED REMEDIAL ACTION ALTERNATIVE

7.1 Recommended Remedial Action Alternativei

Based on the analysis of remedial action alternatives summarized in Section 6.5 and the results
of the remedial investigation, feasibility testing, modeling, and modified health risk assess-
ment, Alternative 2 is the recommended remed:al actlon for the Site. Alternative 2 consists of
no action for soil, enhange eIne institutional controls off site, and I
groundwater extractmn on sxte

Implementation of Alternative 2 would not result in active remediation of the impacted on-site
soils. Instead, natural attenuation and biodegradation should reduce the COC concentrations
in soil to the remedial action goals. This is expected to require a long period of time.
Although the COCs in the soil are expected to further impact the on-site groundwater, opera-
tion of the existing groundwater extraction system should inhibit the COCs from migrating off
site. Additionally, there are no complete pathways for exposure to impacted soil given pres-
ent site use conditions

,-%rf
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Capture and extraction of impacted groundwater maywill continue_depending on

the bioremediation enhancement pilot program, using the existing groundwater extractlon

Well E-1A.  Operation and maintenance activities will include monthly inspection and

- maintenance of the system by a trained technician. The technician will collect water samples, -

inspect all equipment and exposed piping and fittings, record system readings, and coordinate
replacement of the GAC. Long-term treatment of the extracted groundwater would occur
through the existing GAC treatment system. Treated groundwater would be discharged to the
Oro Loma Sanitary Sewer District under the provisions of the existing discharge permit. The
quality of the discharge water would be routinely tested to verify that it meets all discharge
standards. Treatment system sampling and operational data would be reported to ACHCSA
on a quarterly basis. Groundwater extraction for migration control purposes will continue
until field data confirm that the Impacted groundwater plume has stabﬂlzed,_thg_gmmm

L\adlhmﬂ&uhmd_himmgdiaﬁm}-&pprﬂmmatdy&years

Monitoring and groundwater sampling of the monitoring wells and domestic irrigation water
wells will continue in accordance with the ACHCSA-approved schedule. This schedule will
be reviewed periodically and any proposed changes would be submitted to ACHCSA for its
review and approval. All groundwater samples collected from the monitoring wells and
domestic irrigation water wells would be analyzed by EPA Methods 8015 (modified) and
8020 for TPH-g and BTEX compounds. Evaluation of human health will coincide with
groundwater sampling and consists of updating the potential health risk in the event that the
COC concentrations exceed the concentrations used in the November 22, 1993_&11111.111&2.&.
1995 modlﬁed health risk assessments e _me 3 ential hes

we&ld—be-aseé Results of all samp]mg and human health and enwronment evaluation would
be reported to each wellowner and to the ACHCSA on a quarterly basis. In addition, each
wellowner will receive results for their own well on a quarterly basis. The wellowners would

be allowed to operate their domestic irrigation wells provided that the quarterly evaluatlon JJL / ”

confirms protection of human health. L/,_/""

W MJJJ*’}”'I}EL %‘-ﬂﬂuﬂgﬂ }é/‘gmur"“‘
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7.2 Justifieaﬁon of Selected Remedial Action Alternative

Alternative 2 is recommended for the reasons outlined below.

1.
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This alternative would be protective of human health and the environ-
ment. Concentrations of COCs are presently health protective. This alter-
native also monitors protection of human health and the environment in the
long term. Additionally, enhanced in-situ_bioremediation_and. groundwater
extraction will influenceprovide hydrogarbon. migration—eentrel, thus

reducing the exposure time of the population to the COCs.

This alternative complies with ARARs. Although the concentrations of
COCs presently exceed the remedial action goals, these goals should be
achieved through natural attenuatlon and enhang_ed__qr__na.tmal
biodegradation processes. Enhanced in-situ bioremediation and.eExtraction
of groundwater should decrease the tlme requlred to achieve the

‘groundwater remedial action goals. Additionally, proper operation and

maintenance of the system should satisfy all groundwater discharge
requirements.

This alternative provides long-term effectiveness and permanence.
This alternative would effectively contain and remove impacted ground-
water from beneath the Site. Additionally, natural attenuation and biode-
gradation processes would result in the permanent destruction of VOCs in
the soils beneath the Site.

This alternative reduces toxicity, mobility, and volume of the COCs in
groundwater. Ephanced in-situ bioremediation and eExtraction and
treatment of groundwater by GAC provides for permanent removal of
VOCs, thereby achieving reductions in toxicity, mobility, and volume. The
no action component of this alternative should gradually reduce the toxicity
and volume of the COCs in soil over a long period of time; however, it
would not affect the mobility of COCs in the soil.

The alternatlve provndes short—term eﬂectlveness Enhmmed_m_mu

gmndm:.__Usmg GAC to treat extracted groundwater does not produce
air emissions. Provided that restricted access is maintained and the system
is operated by trained personnel, exposure to residents and workers would
be negligible. It is not expected that the public would be affected by system



~

operation and maintenance activities. Therefore, short-term impacts to
human health and the environment would be very low. Additionally, this
alternative is effective in the short term because it inhibits off-site migration
of COCs until the impacted groundwater plume stabilizes in approximately
2 to 5 years.

6. This alternative is implementable. ___A,lmm;gh_emmmed__mﬁuu

Groundwater extractlon for rmgratlon control purposes and treatrnent usmg
GAC does not pose technical difficulties.

7. This alternative is cost-effective. This is the most cost-effective “active”
remedial action alternative. The only alternative less costly is the no action
alternative.

8. This alternative is likely to be acceptable to the regulatory agencies. |
This alternative is hkely to gam regulatory acceptance because ACHCSA |

zmgl_groundwater extractlon has been successﬁ.ll as an mtenm measure and |
inhibits the migration of COCs off site, thus reducing the potential health

risk and exposure duration to the exposed population. Additionally, this

alternative evaluates human health and the environment in the long term.

9. This alternative is likely to be acceptable to the community. This alter-
native is likely to gain regulatory acceptance because groundwater extrac-
tion has been successful as an interim measure and inhibits the migration of
COCs off site, thus reducing the potential health risk and exposure duration
to the exposed population. Additionally, this alternative evaluates human
health and the environment in the long term.

7.3 Justification for Rejection of Alternatives

The rationale for rejection of the remaining four remedial action alternatives that were evalu-
ated in Section 6.3 is presented in this section. The rejection of the remaining alternatives was
based on effectiveness of the method, overall protection of human health and environment,
cost, and the anticipated acceptance or rejection of the alternative by the regulatory agencies
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and the community, The alternatives, with a brief discussion of why each was rejected for Site
remediation, are as follows: '

o Alternative 1: No Action for Seil or Groundwater. Alternative 1 was
" rejected because: (1) it is not effective in the short or long term, (2) it does
not monitor the protection of human health and environment in the long
term, (3) it could result in additional off-site migration of the COCs, and

(4) it may not be accepted by regulatory agencies or the community.

e Alternative 3: No Action for Seil; Institutional Controls for Ground-
water Off Site, Biosparging Groundwater On Site. Alternative 3 was
rejected because; (1) it may not inhibit the off-site migration of the COCs,
(2) no field studies have been conducted to determine if biosparging would
be effective at the Site, (3) it is more costly than the recommended alterna-
tive, and (4) it may not be accepted by regulatory agencies or the commu-
nity.

e Alternative 4: Soil Vapor Extraction of Soil On Site, Institutional
Controls for Groundwater Off Site, Air Sparging, and Groundwater
Extraction On Site. Alternative 4 was rejected because: (1) field studies
have shown that soil vapor extraction and air sparging have only limited
feasibility at the Site, (2) it is much more disruptive to site activities than the
recommended remedial alternative, and (3)it is more costly than the
recommended alternative.

e Alternative S: Excavation of Seil On Site, Institutional Controls for
Groundwater Off Site, and Groundwater Extraction On Site. Alterna-
tive 5 was rejected because: (1) excavation is dependent on demolition of
the service station which is not likely to occur in the short term, and (2) it is
the most costly of all alternatives.
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8.0 IMPLEMENTATION SCHEDULE .

The proposed remedial action implementation schedule is as follows:

Activity Date
Approved RI/FS Submittal to August 1995November
ACHCSA 1994
ACHCSA Approval of RI/FS SeptemberEebruary 1995

Community Notification

Meeting
Implementation of Remedial September 1995
Action
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