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Dear Mr. Chan:
Enclosed are copies of the Third Quarter 2000 Monitoring Report prepared by our
consultant, Cambria Environmental Technology Inc. for the City of Qakland Municipal
Service Center at 7101 Edgewater Drive.

Please call me at 238-6259, if you have any questions or require additional information.

Sincerely,

Joseph A. Cotton
Environmental Program Specialist

cc: Diane Heinz, Port of Qakland
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Dakland, CA
San Ramon, CA
sonoma, CA
Portland, OR

Cambria
Environmental
Technology, Inc.

1144 65th Street
Suite B

Dakland, CA 94608
Tel (510) 420-0700
Fax (510) 420-9170

September 26, 2000
Mr. Joseph Coiton
City of Qakland, Public Works Agency
Environmental Services Division
250 Frank H. Ogawa Plaza, Ste. 5301
Oakland, California 94612-2034

Re: Third Quarter 2000 Monitoring Report
City of Qakland, Municipal Services Center
7101 Edgewater Drive
Oakland, California
Cambria Project #153-1247-023

Dear Mr. Cotton:

As required by the Alameda County Health Care Services Agency (ACHCSA), Cambria
Environmental Technology, Inc. (Cambria) has prepared this third quarter 2000 groundwater
monitoring report for the above-referenced site. Presented below are the third quarter 2000 activities
and results, conclusions, and the anticipated fourth quarter 2000 activities. Groundwater elevations
and hydrocarbon concentrations are presented on Figure 1. Analytic results are tabulated in Table 1,
and the laboratory analytical report is included as Attachment A. Well sampling forms, which are
completed in the field, are included as Attachment B. Qur standard field procedures for sampling
monitoring wells are included as Attachment .

THIRD QUARTER 2000 ACTIVITIES AND RESULTS

On August 24, 2000, Cambria gauged and inspected for separate-phase hydrocarbons (SPH)
monitoring wells MW-1, MW-2, and MW-5 through MW-17, and backfill wells TBW-1, TBW-3,
TBW-4, TBW-5 and TBW-6 (Figure 1). Wells MW-3 and MW-4 were destroyed during the fourth
quarter 1999. On August 24 and 25, per the ACHCSA-approved schedule shown below, Cambria
collected groundwater samples from all site monitoring wells in the absence of SPH. Select
groundwater samples were analyzed for total petroleum hydrocarbons (TPH) as gasoline (TPHg),
TPH as diesel (TPHd), TPH as kerosene (TPHK), TPH as motor oil (TPHmo), benzene, toluene,
ethylbenzene and xylenes (BTEX), methyl tertiary butyl ether (MTBE), and select bioparameters
at McCampbell Analytical of Pacheco, California, a California state-certified laboratory. Silica gel
cleanup was used for the TPHd, TPHmo, and TPHKk analyses; results of analyses before and after
silica gel cleanup are included in Attachment A. The specific analytes for each well are presented
below in Table A.
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MW-1 1% and 3™ Quarters TPHd, TPHk, TPHmo, TPH/BTEX/ MTBE', bioparameters
Mw-2 1% and 3™ Quarters TPHd , TPHg/BTEX/MTBE', bioparamsters

MW-3 Not applicable - destroyed None - destroyed well

MWY-4 Net applicable - destroyed None - destroyed well

MW-5 1% and 3% Quarers TPHd, TPHk, TPHmo, TPH/BTEX/MTBE', bicparameters
MW-6 1% and 3 Quarters TPHd, TPHg/BTEX/MTBE‘, bioparameters

MW-7 1* and 39 Quarters TPHd, TPHK, TPHmMo, TPHg/BTEX/MTBE', bioparameters

MW-8 18t o 3% and 4% Quarters  TPHd, TPHK, TPHmo, TPHg/BTEX/MTBE', bioparameters
Mw-2 18t 2n¢ 31 and 4% Quarters  TPHd, TPHk, TPHmo, TPHg/BTEX/MTBE', bioparameters
MW-10 18t 2rd 39 and 4" Quarters  TPHd, TPHk, TPHmo, TPHg/BTEX/MTBE', bioparameters
MW-11 18 21 31 and 4% Quarters  TPHd, TPHk, TPHmo, TPHo/BTEX/MTBE', bioparameters
MW-12 1t o 349 and 4" Quarters  TPHd, TPHk, TPHmo, TPHg/BTEX/MTBE', bioparameters
MW-13 18, ord 2 and 4™ Quarters  TPHd, TPHk, TPHmo, TPHg/BTEX/MTBE', bioparameters
1ot 2 39 and 4" Quarters  TPHd, TPHk, TPHmo, TPHg/BTEX/MTBE’, bioparameters
1%t ond 3% and 4" Quarters  TPHd, TPHk, TPHmo, TPHg/BTEX/MTBE', bioparameters
MW-186 18t ond 3 and 4" Quarters  TPHd, TPHk, TPHmo, TPH/BTEX/MTBE', bioparameters

2 and 4™ Quarters  TPHd, TPHk, TPHmo, TPHG/BTEX/
- — — S :

Groundwater Flow Direction

Cambria gauged all monitoring wells and the tank backfill wells within a one-hour period on
August 24, 2000. The measurements indicate a northwestern groundwater gradient of 0.016 ft/ft
toward Damon Slough in the northern portion of the site, and indicate a southwestern groundwater
gradient of 0.012 ft/ft toward San Leandro Bay in the southern portion of the site (Figure 1). The
flow directions are generally consistent with historical measurements. Groundwater elevation data

are presented in Table 1.

I MW-14
MW-15
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Hydrocarbon Distribution in Groundwater

Diesel in Groundwater: The maximum TPHd concentration detected in groundwater was
44,000 p.g/1 im tank backfill well TBW-3. The analytical laboratory noted that a lighter—than-waiter
immiscible sheen was present in the groundwater samples from TBW-3. As shown in Table 1, onsite
wells MW-3 and MW-12 and the offsite perimeter wells MW-13, MW-14, and MW-135 also contain
diesel concentrations this quarter (ranging from 1,000 p.g/1 to 4,800 n.g/1) above the San Francisco
Airport Ecological Protection Zone Tier I Standard of 640 ug/l.' As described in prior quarterly
monitoring reports based on laboratory interpretation of chromatograms, diesel concentrations
reported in offsite wells are most likely the lighter end of motor oil present in the wells.

Well MW-5 is located adjacent to the active USTs and Building Number 5, approximately 430 ft
from San Leandro Bay. The contaminant plume associated with well MW-5 is defined to non-detect
limits by downgradient wells MW-7 and MW-11.

Motor Oil in Groundwater: The maximum TPHmo concentration detected in groundwater was
13,000 pg/l in offsite well MW-13 and in well TBW-3. TPHmo concentrations ranging from 1,300
wgfl to 13,000 g/l were also detected in the offsite perimeter wells MW-9, MW-10, MW-13, MW-
14, and MW-135, and in the onsite well MW-12. As described in prior quarterly monitoring reports
based on laboratory interpretation of chromatograms, motor oil concentrations reported in onsite
wells are most likely the heavier end of diesel present in the wells.

Gasoline in Groundwater: The maximum TPHg concentration detected was 12,000 pg/l in well
MW-5. Among the downgradient offsite wells, a maximum of 180 g/l TPHg was detected in well
MW-9. This concentration is below the San Francisco Airport Ecological Protection Zone Tier I
Standard acceptable threshold of 3,700 wg/l> TPHg concentrations appear to be defined in the
downgradient and crossgradient directions to within acceptable ecological risk thresholds.

Benzene in Groundwater; A maximum benzene concentration of 220 ug/l was detected in well
MW-5, adjacent to the active USTs. This was the only analytic result for benzene this quarter that
exceeded the acceptable risk thresholds for both the San Francisco Airport Ecological Protection

Regional Water Quality Control Board, San Francisco Bay Region (RWQCB-SFBR)} Order No. 99-045 for a similar situation at
the San Francisco International Airport. Staff comments dated July 16, 1998, signed by Mr. Steven Morse, Chief of the Toxics
Cleanup Division, addressed to the SFIA Consolidated Tenant Group.

Regional Water Quality Control Board, San Francisco Bay Region (RWQUCB-SFBR) Order No. 99-045 for a similar situation at
the San Francisco International Airport. Staff comments dated July 16, 1998, signed by Mr. Steven Morse, Chief of the Toxics
Cleanup Division, addressed to the SFIA Consolidated Tenant Group.
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Zone Tier I Standards® and the City of Oakland Risk-Based Tier I' guidance thresholds for inhalation
of indoor air vapors, of 71 and 110 .g/l, respectively.

MTBE in Groundwater: With the exception of the 1,400 ug/l MTBE detected in well MW-5, no
MTBE was detected in any of the groundwater samples collected for this quarter’s monitoring. The
downgradient extent of the MTBE is defined by the non-detect result for well MW-11, located
approximately 150 ft downgradient of well MW-5.

Separate-Phase Hydrocarbons: Separate-phase hydrocarbons (SPH) were detected in monitoring
wells MW-6 and MW-16, and in backfill wells TBW-1, TBW-3 (sheen), and TBW-5. However, the
extent of SPH is defined in the downgradient direction for each of these areas by wells MW-13,
MW-14, and MW-17. Cambria is currently removing SPH from tank backfill well TBW-5 using
a pneumatic skimmer. SPH in wells MW-6, MW-16, TBW-1 and TBW-3 are being removed with
passive skimmers or hydrocarbon-absorbing “pigs” or *‘socks.”

Bioparameter Analyses Resulis

Cambria analyzed groundwater samples for ferrous iron, total alkalinity, oxidation reduction
potential (ORP), dissolved oxygen (DQ), nitrate, and sulfate to assess the present level of intrinsic
bio remediation. These bioparameters were quantified in all of the monitoring wells analyzed for
hydrocarbons. Table B below presents a summary of the chemical reactions and relationships that
indicate whether hydrocarbon biodegradation is occurring. Historical analytical results, including
TPHg and TPHd concentrations for comparison, are presented in Table 2. A summary and brief
interpretation of analytical results for this quarter’s sampling are presented below.

} bid.

* Spence, L., and Gomez, M. Oakland Risk-Based Corrective Action: Technical Background Document. Urban Land
Redevelopment Program Technical Advisory Committee. May 17, 1999,

4
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QRP The oxidation-reduction potential (ORP) of groundwater is a inverse inverse
measure of electron activity and is an indicator of the relative
tendency of a solute species to gain or lose electrons. The
ORP of groundwater generally ranges from -400 millivolts
(mV) to +800 mV. Under oxidizing conditions the ORP of ‘
groundwater is positive, while under reducing conditions the |
ORP is usually negative. Reducing conditions (negative ORP)
suggests that anaercbic biodegradation is ocecurring.
Generally, the ORP of groundwater inside a hydrocarben
plume should be somewhat less than that measured cutside

. o

tha plume.

Nitrate After DO has been depleted in the groundwater, nitrate may inverse inverse
be used as an electron acceptor for anaerobic .
biodegradation. In this denitrification process, nitrate is 0

reduced to nitrite. Reduced nitrate concentrations in the
source arsa compared to the clean area suggests that
anaerobic biodegradation is occurring.

Sulfate After DO and nitrate have been depleted in the groundwater, inverse inverse
sulfate may be used as an electron acceptor for anaerobic {
biodagradation. If sulfate concentrations vary inversely with
hydrecarbon congentrations, anaerobic biodegradation of fuel

hydrocarbons is probably occurring. i
Ferrous In some cases ferric iron acts as an electron acceptor during direct slightly {
iron anaerobic biodegradation of petroleum hydrocarbons. In this inverse '
process, ferric iron is reduced to ferrous iron, which may be {
soluble in water. Therefore, if the ferrous iron concentrations ’
vary directly with hydrocarbon cencentration, anaerobic i

bicdegradation may be occurring.

Alkalinity  The total alkalinity of groundwater indicates the groundwater's direct inconclusive \/
ability to neutralize acid. High alkalinity {(high pH} conditions
occur when groundwater contains elevated hydroxides,
carbenates, and bicarbonates of elements such as calcium,
magnesium, sodium, potassium, or ammonia. Since these
chemical species are created by the respiration of
microorganisms, high alkalinity is an indicator of biological
activity. However, these chemical species may also result
from the dissolution of rock (especially carbonates) and the
transfer of carbon dioxide from the atmosphere. Alkalinity also
buffers groundwater pH against acid generation by both
aerobic and anaerobic bicdegradation processes. Higher
alkalinity in the source area as compared to clean areas
suggests that aerobic biodegradation is occurring.
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Dissolved  During aerobic biodegradation, DO levels are reduced as inverse direct

Oxygen aerobic respiration occurs. DO is the most thermaodynamically
favored electron acceptor used in aerobic bicdegradation of
petraieum hydrocarbons. Active aerobic biodegradation of
BTEX compounds requires at least 1 ppm DO in groundwater
and DO concentrations can be as high as 8 to 13 mg/L in
oxygen-saturated groundwater that is free of hydrocarbons.
Observed inverse relationships between DO and hydrocarbon
concentrations  indicate the occurrence of aerobic
degradation, provided that at least 1 to 2 mg/L of DO is
present in groundwater.

Overall Interpretation: The best indicator of biodegradation within groundwater at a given site is
an observed decreasing trend for dissolved hydrocarbon concentrations. At this site, there are five
groundwater monitoring wells (MW-1, MW-2, MW-5, MW-9 and MW-10) with dissolved
hydrocarbons and several years of groundwater monitoring data to evaluate. Each of these five wells
have stable or decreasing hydrocarbon concentrations (except for TPHmo concentrations in offsite
wells MW-9 and MW-10). The decreasing hydrocarbon trends are most significant in wells MW-1
and MW-5, especially for the BTEX compounds. The increasing TPHmo concentrations in offsite
wells MW-9 and MW-10 are not likely to be an indication of poor hydrocarbon degradation
potential, but the result of hydrocarbon fate and transport in the subsurface. As described in prior
reports, an offsite source may be responsible for the TPHmo detected in these wells.

Bioparameter data are secondary indicators of biodegradation and biodegradation potential. As
described below, the bioparameter data suggests that natural biodegradation of hydrocarbons is
occurring at the site. Historical DO/ORP measurements appear to suggest that aerobic has been
ocecurring, and bioparameter relationships to hydrocarbon concentrations suggest that anaerobic
biodegradation has been occurring at the site.

Aerobic Biodegradation: The second best indicator of aerobic biodegradation, or the potential for
acrobic biodegradation, is dissolved oxygen (DO). Because DO concentration measurements can
vary greatly depending on instrumentation, technique, and temperature, it is important to evaluate
data within a given monitoring event as well as data collected over several monitoring events. Well
construction and location is also important since wells within permeable materials (such as naturally-
occurring units or former excavation areas) may receive more significant groundwater recharge,
which could replenish DO concentrations. While the relationship between DO and hydrocarbon
concentrations at this site do not exhibit a clear inverse relationship, the magnitude of DO
concentrations during some monitoring events suggest that sufficient DO is present to allow

biodegradation to occur. Other DO measurements suggest that the DO has been used up by aercbic
degradation in the past. And since anaerobic degradation is apparently occurring at this site, aerobic
degradation has probably occurred at the site (anaerobic degradation often accurs after aerobic
degradation has depleted DO). Finally, while alkalinity concentrations do not exhibit a clear direct
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relationship with hydrocarbon concentrations, the elevated alkalinity in some wells could be a
function of chemical species created by respiration.

Anaerobic Biodegradation: Analytical results from this quarter indicate that nitrate and sulfate
concentrations exhibit an inverse relationship to hydrocarbon concentrations. This observed
relationship suggests that anaerobic biodegradation is occurring at the site. In addition, ORP
decreased with hydrocarbon concentrations, further supporting the conclusion that anaercbic
biodegradation is taking place at the site. However, ferrous iron varies inversely with hydrocarbon
concentration.

OTHER THIRD QUARTER 2000 ACTIVITIES

Separate-Phase Hydrocarbon Removal: Free product is actively skimmed from well TBW-3 using
a mobile free-product skimmer. Between the second and third quarter 2000 monitoring events,
approximately 5 gallons of SPH was skitnmed from well TBW-5. During the third quarter 2000
sampling event, an additional 2.5 gallons were manually removed from well TBW-5 using a product
bailer. As shown below on Table C, Cambria estimates that a cumulative volume of approximately
66.5 gallons of SPH has been removed from the site. This cumulative volume does not include
additional SPH removal achieved by hydrocarbon-absorbing “pigs” or “socks™ in wells MW-16 and
TBW-1, which became saturated this quarter and were replaced.

SPH Removal Summary

iRt g»

Additional Site Assessment: Significant investigation was performed this quarter by Cambria and
other consultants (Baseline and Subsurface Consultants) to further delineate the extent of
hydrocarbons near site hot spots and along a main storm sewer line, and to better understand the
nature and chemical composition of SPH detected in onsite and offsite wells. Results of these

investigations will be presented in other reports.
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CONCLUSIONS

Cambria offers the following conclusions regarding site activities and this quarter’s analytic results.

+ Separate-phase hydrocarbon (SPH) recovery efforts are removing free product from the site
subsurface, primarily in well TBW-5.

« Ongoing site assessment activities will provide greater information about the nature and
lateral extent of hydrocarbons both on and off site, with special emphasis on defining hot
spots and SPH areas.

TPHd concentrations above the San Francisco Airport Ecological Protection Zone Tier I
Standard acceptable threshold exist in onsite wells TBW-3, MW-5, and MW-12 and in
offsite perimeter wells MW-13, MW-14, and MW-135, although the offsite hydrocarbons
reported as diesel are most likely the lighter end of motor o1l according to laboratory
interpretation.

®

+ The extent of hydrocarbons in groundwater downgradient of well MW-3 and the active
USTs appears to attenuate significantly with distance. Its elevated gasoline and diesel
concentrations do not appear to be influencing the downgradient perimeter wells or
impacting San Leandro Bay.

Hydrocarbon attenuation is occurring at the site, with evidence that both aerobic and
anaerobic biodegradation are taking place.

ANTICIPATED FOURTH QUARTER 2000 ACTIVITIES

Groundwater Monitoring: Cambria will gauge, measure any detected SPH, and collect groundwater
samples from site wells in accordance with the ACHCSA-approved schedule presented above.
However, as described below, Cambria plans to discontinue bioparameter analyses. Following field
activities, Cambria will tabulate the analytic data, contour groundwater elevations, and prepare a
quarterly monitoring report.

Separate-Phase Hydrocarbon Removal: Cambria will continue SPH removal using the active free

product skimmer in well TBW-5 and manual bailing. Hydrocarbon-absorbing “pigs” or “socks” in
wells MW-16 and TBW-1 will be inspected and replaced if saturated.
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RECOMMENDATIONS

Cambria recommends discontinuing bioparameter analyses at this site, having already collected
bioparameter data on seven scparate events since November 1996. However, Cambiia does

recommend, collecting dissolved oxygen readings from-al-site welts anhtally, In the absence of
- e 4 vttt S :
bioparameter analyses, hydrocarbon concentration trends will be the primary indicator of
hydrocarbon biodegradation at the site. Cambria would recommend considering additional
bioparameter analysgs once SPH removal is complete or if additional data is required to assess
parameler aRlysps PRce - removal is comp q
remediation by‘lnatura attenuation at the site.

CLOSING

If you have any questions or comments regarding this report or anticipated site activities, please call
Bob Schultz at (510) 420-3341 or Bob Clark-Riddell at (510) 420-3303.

Sincerely,
Cambria Environmental Technology, Inc.

. 7
o SYF ;‘x,/
= (" =24
Cathy Bell N

Staff Geologist

Fd iy

Bob Clark-Riddell, P.E.
Principal Engineer

Attachments: A - Laboratory Analytical Report
B - Well Sampling Forms
C - Standard Procedures for Monitoring Wells

H:City of Cakland\Municipal Service CentenQM\3g0MNCofQ-3q00.wpd
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Table 1. Groundwater Analytical Results for Fuel Hydrocarbons - City of Oakland Municipal Services Center, Oakland, California

Sample ID/ TOC DIW GW BIEX Notes TPHd TPHmoe TPHk TPHg Benzene Toluene KEthyl- Xylenes MIBE Organic
Date Elev. Elev. Method benzene Lead
< pg/l >

MW-1
10/04/89 10.20 - --- 8020 --- - - 540 65 26 14 22 - ---
10/04/89 10.20 - - 8240 -— --—- -— 120 46 43 78 -—- .-
04/27/93  10.20 -— 8020 - <1,000 <1.0 <1.0 <1.0 <1.0
04/19/95 10.20 --- --- 8020 --- -—- --- 3,200 880 15 23 21 - ---
0727795 10.20  4.62 5.58 8020 - - 980 130 3.6 1.4 5.6 - -
11/20/95 1020 608 4.12 £020 --- - -—- 400 99 28 1.1 4.6 ---
02/21/96 1020  4.62 5.58 8020 - - -—- 1,700 340 8.4 53 16 -
05/13/96 1020 433 5.87 8020 - -—- 7,300 2,000 30 42 38 -
D8/27/96 1020 525 495 8020 380 61 2.4 <0.5 42
02/23/98 10.20 1.75 8.45 8020 <50 <500 <50 820 160 49 3 97 - -—-
08/19/98 1020 478 542 8020 SGC 1,200 780 69 4.1 0.84 8.5 <5.0
11/11/98 1020 564  4.56 - - - - - - - -
02/23/99 1020 341 6.79 8020 5GC 1,200 1,600 <50 1,100 190 5 3 12 <50 -—-
05/27/99 10,20 396 6.24 - - --- - --- - - -—-- ---
08/24/99 1020 492 328 8020 SGC 640 1,900 <50 370 37 0.9 <0.5 1.9 <5.0
1172299 1020 546 474
01/18/00 1005 541  4.64 —
01/19/00 --—- - -—- 8020 SGC 50 <200 <50 660 43 23 1.1 6 <3.0 ---
05/11/00 10.05 4.63 5.42 --- --- -—- - - --—- - - --- --—- -
08/24/00 10.05 507 498 - - -— -—- - - --- - - .-
08/25/00 -— - 8020 SGC 340 <250 290 480 53 14 <0.5 2.9 <5.0 -

MW-2
10/04/89 10.47 - - 8020 --- - - <30 <0.3 <0.3 <0.3 <03 - ---
10/04/89 1047 - 8240 2 <20 <2.0 <2.0
04/27/93 10.47 -—- --- 8020 - --- .- <1,000 <1.0 <1.0 <1.0 <1.0 - -
04/19/95 10.47 --- - 8020 - - <50 1.8 <0.5 <0.5 <0.5 - -
07/27/95 10.47 622 425 8020 - --- - <50 23 <0.5 <0.5 <0.5 - ---
11/20/95 1047 749 208 8020 -—- --- - <50 2.2 <0.5 <0.5 <0.5 - -—
02/21/96 10.47 668 379 8020 --—- - - <50 1.7 <0.5 <0.5 0.5 - -—
05/13/9 1047 632 415 8020 2 <0.5 <0.5 <05
08/27/96 10.47 684 363 8020 -— - - --- 2.4 <0.5 <0.5 <0.5 - -
02/24/98 1047 544 S03 8020 <50 <500 <50 1.6 <0.5 <0.5 <0.5
08/19/98 10.47 6.56 391 8020 SGC 330 - - <50 4.1 34 0.8 26 <5.0 <100

HATR\City of Oakland\Municipal ServicesCente\QM2q0003g00 quo table.xls
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Groundwater Analytical Results for Fuel Hydrocarbons - City of (akland Municipal Services Center, Qakland, California

Table 1.

SampleID/ TOC DTW GW BTEX Notes TPHd TPHmo TPHk  TPHg Benzene Toluene Ethyl- Xylenes MTBE Organic
Date  Elev. Elev. Method benzene Lead
< ng/l >

MW-2
11/11/98 1047 737 310 - - -—- - - - - -—- --- --- -
02/23/99 10.47 B8.68 1.79 8020 SGC 200 %00 <50 <50 3.5 0.6 0.6 1.2 <5.0 -—
05/27/99 10.47 520 527 - --- .- - - - - --- - -—
08/24/99 1047 675 372 8020 SGC 140 700 <50 <50 2.6 <0.5 <0.5 <05 <5.0
1172299 1047 758 2.89
01/18/00 1047  7.41 3.06 8020 SGC 60 A 660 <50 <50 2.1 <0.5 <0.5 <0.5 <5.0 -
05/11/00 10.47 643 4.4 --- -—- - -—- - - - -ne - -—- -—
08/24/00 10.47 891 1.56 8020 SGC 170 440 130 <50 24 <0.5 <0.5 <0.5 <5.0 -

MW-3
10/04/89 — 8020 <30 <0.3 <0.3 <0.3 <0.3
10/04/89 — 8240 <2.0 <2.0 <2.0 <2.0
02/23/98 <50 <500 <50
11/11/98 — 583
02/23/9% - - --- - Submerged - - --- - - -—- --- - --- -—
05/27/9% --- 1.68 --- -—- --- - - .- - — — - —_
08/24/99 - 476 - - --- - - - --- -—- - -—- - -—
11/22/99 -— 646 - -—-- -— - - - -- - -—- - -—--
11/22/99 - - -—- -—- Destroyed -—- --- - --- - —— - -—- - -—-

MW-4
10/04/89  7.89 — 8020 <30 <03 <03 <03 <03
10/04/89  7.89 - 8240 <20 <2.0 <2.0 <2.0
/1198 789 625 1.64
02/23/99 789 310 479 - - - - - -—- - -— - -— -
05/27/99  7.89 403 386 -
08/24/99 789 507 2.82
11/22/99 789 632 157
11/22/99 - --- - - Destroyed - --- --- -—- - - .- -—- --- -

MW-5
12/13/91  11.15 -~ 8020 1,900 - 13,000 1,500 190 970 2,500
12/13/91 -- - 8020 Dup - --- --- 16,000 1,400 180 870 2,500 .- -—-
1271391 11.15 - - 8240 --- -—- - e 1,800 <250 1,000 3,800 - -—
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CAMBRIA

Table 1. Groundwater Analytical Results for Fuel Hydrocarbons - City of Oakland Municipal Services Center, Oakland, California

Sampile ID/ TOC DTW GW BTEX Notes TPHd TPHmo TPHk  TPHg Benzene Toluene  Ethyl- Xylenes MTBE Organic
Date  Elev. Elev. Method henzene Lead
< >

MW-5
12/13/91 - -- - 8240 Dup - --- - 1,600 <250 980 3,500 - -
04/27/93 11.15 -—- -- 8240 12,000 -- -- 33,000 2,100 <1.0 1,800 2,700 - ---
04/19/95 11.15 -—- - 8240 880 4,700 - 14,000 490 51 610 1,200 - -
0727195 11.15 629 4.86 8240 590 5,000 -~ 22,000 1,300 54 1,500 2,400 --- .-
11/20/95 11.15 6.98 417 8020 <50 <50 <50 8,900 430 31 610 880 --- -
02/21/96 11.15 597 518 8020 480 <50 <50 1,000 540 65 700 970 - -
05/13/96 11.15 625 490 8020 <50 <50 <50 5,900 430 26 580 760 -—- -
05/13/96 - -—- --- 8020 Dup <50 <50 <50 7,300 360 22 49 640 - -
08/27/96 11.15 640 475 8020 2,000 <51 <51 6,600 430 27 600 650 - -
0812796 - --- - 8020 Dup 6,600 <51 <51 6,300 410 25 580 620 - -
02/23/98 11.15 4.22 6.93 8020 <50 <500 <50 740 19 14 41 34 - -
08/19/98 11.15 6.14 5.01 8020 1,400 <250 1700 5,800 500 25 730 300 5,900 --
08/19/98 1115 614 3501 8260 8GC - - --- - — — 6,700 -
11/11/98 11.15 6.51 4.64 -—- -—- - - - -—- -— -— -— -— -—
02/23/99 11.15 359 7.56 8020 SGC 2,000 700 <30 6,700 300 26 800 690 1,600 -
05/27/99 1115 571 5.44 - -—- - -- - --- - - - -— -
08/24/99 11.15 602 513 8020 SGC 220 2,000 <50 2,100E 190 E 5.5 340E 78 380E -
11/22/99 11.15 616 499 -—- --- - - -—- -—- .- - - --- -
01/18/00 11.15 660 4.35 -—- - - --- -— -— - -— - - -
01/19/00 - - - 8020 SGC 100 320 <50 3,000 66 6.3 400 E 90 (1,300) ---
05/11/00 11.15 562 553 -- --- - - --- - - --- -
08/24/00 11.15 6.32 4.83 8020 SGC 4,800 560 6,600 12,000 220 21 430 91 (1,400) -

MW-6
12/13/91 10.98 - 2020 520 - - 780 110 27 <2.5 35 - -—
12/13/91 10.98 - - 8240 --- --- - 95 5 <5 <5 - -—
04/27/93 10.98 - -— 8020 <1,000 .- --- <1,000 430 4 5 10 --- -—
04/19/93 1098 -—- - 8020 6,700 -—- - 5,700 40 <0.8 39 29 -—- -
04/19/95 - - - 8020 Dup 3,700 - - 3,000 310 31 2.7 100 - -
07/27/95 1098 7.09 389 8020 3,900 - - 6,100 430 15 200 600 - -
07/27/95 - - - 8020 Dup 2,600 - - 6,300 420 15 200 600 - -
11/20/95 1098 789 309 8020 850 - - 6,800 160 4.6 8 240 - -
11/20/95 - --- --- 8020 Dup —- - --- 3,600 130 11 44 200 -— -
02/21/96 1098 740  3.58 8020 1,700 - 2,800 230 2.8 38 44 - -
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CAMBRIA

Table 1. Groundwater Analytical Results for Fuel Hydrocarbons - City of Oakland Municipal Services Center, Oakland, California

Sample Iy TOC DTW GW BTEX Notes TPHd TPHmo TPHk  TPHg Benzene Toluene  Ethyl- Xylenes MTBE Organic
Date  Elev. Elev. Method benzene Lead
< ug/l >

MW-6
02/21/96 - - -— 8020 Dup 2,500 - --- 2,200 280 3 4 4.6 - -
05/13/96 1098 7.10 3.88 5020 400 <50 <50 3,100 430 12 52 67 -—
08/27/96 1098 742 356 8020 3,100 - --- 4,200 300 93 110 110 == -
08/19/98 10.98 - - -~ SPH:0.125 1t - - - -—- - - - -—- - ---
11/11/98 1098  7.09 3.89 - SPH:0.05ft
02/23/99 1098 731 3.67 SPH: NM
05/27/99 1098 691  4.07 —  SPH:0.20ft
08/24/99 1098 7.46 3.52 - SPH:0.03ft
11/22/99 1098 796  3.02 -~ SPH:0.161t
01/18/00 1098 808 290 $PH: 0.19 ft
05/11/00 1098 752 346 SPH: 0.0 ft
08/24/00 1098 7.50 3.48 - SPH:0.06ft

MW-7
12/13/91 11.51 - - 8020 <50 - -en <50 <0.5 <0.5 <0.5 <0.5 -—
12/13/91 11.51 --- - 8240 -—-- - - <5 <5 <5 <5 -
04/27/93 11.51 --- -—- 8240 <1,000 - - <1,000 <1.0 <10 <1.0 <1.0 - ---
04/19/95 11.51 - -- 8240 <50 <1,000 - <50 <2.0 <20 <2.0 <2.0 - -
07/27/95 11.51 6.87 4.64 8240 <50 <1,000 --- <50 <2.0 <20 <2.0 <2.0 - ---
11/20/95 11.51 848  3.03 8020 <50 - <50 <0.5 <0.5 <0.5 1.5 - -
02/21/196 1151 629 522 8020 <50 - -— <50 <0.5 <0.5 <0.5 <0.5 -—- -
05/13/96 11.51 695 456 8020 <50 - - --- <0.5 <0.5 <0.5 <0.5 - -
08/27/96 11.51 630 471 8020 --- --- - <05 <0.5 <0.5 <0.5 -—-- -
08/19/98 11.51 688  4.63 --- --- - - - - --- -— - --- -
11/11/98 11.51 7.40 4.11 - - -—- - - -- - -—- - ---
02/23/99 11.51 557 594 2020 <50 <200 <50 80 <0.5 <0.5 <0.5 1 <5.0 -
05/27/99 1151 656 495 - --- - --- --- - --- - - ---
08/24/99 1151 629 522 8020 SGC <50 <200 <50 <50 <0.5 <05 <0.5 <0.5 5 -
11/22/99 11.51 6.80 471 --- --- - --- - --- - - -— --- -—-
01/18/00 11.51 7.31 4.20 -— - - - - -—- - -—- --- -—-
01/19/00 11.51 - 8020 SGC <50 <200 <50 54 1.5 1.5 24 3.8 <5.0 -—
05/11/00 11.51 6.41 5.10 --- -— --- - - -— - — - -—-
08/24/00 11.51 711 4.40 8020 <50 <250 <50 <50 <0.5 <0.5 <0.5 <0.5 <30 -—
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CAMBRIA

Table 1. Groundwater Analytical Results for Fuel Hydrocarbons - City of Oakland Municipal Services Center, Qakland, California

Sample ID/ TOC DTW GW BTEX Notes TPHd TPHmo TPHk TPHg Benzene Toluene Ethyl- Xylenes MTBE Organic
Date  Elev. Elev. Method benzene Lead
< pa/l >
MW-8
11/20/96 12.22 - --= 8020 880 -—- <30 0.66 <0.5 <0.5 <0.9 - -
11/20/97 1222 9359 263 8020 200 - <50 - <0.5 <0.5 <0.5 <0.5 2 -
02/24/98 1222 842 3.80 8020 <50 <500 <50 <50 <0.5 <0.5 <0.5 <0.5 - -—-
06/08/98 1222 957 2.65 8020 1,200 1,000 <50 <50 <0.5 <0.5 <0.5 <(.5 = ---
08/19/98 1222 9.49 2.73 8020 SGC <50 <250 <50 <50 1.6 34 1 28 <5.0 -
11/11/98 12.22 964 258 8020 SGC <50 <200 <50 <50 09 08 0.6 23 <5.0 ---
02/23/99 1222 11.533 (.69 8020 700 1500 <50 <50 <0.5 <0.5 <0.3 <0.5 <50 --
05/27/99 1222 965 257 8020 <30 <200 <50 <50 <0.5 <0.5 <0.5 <(.5 <5.0 -—-
08/24/99 1222 962 260 8020 SGC 70 <200 <50 <50 <0.5 <0.5 <0.3 <0.5 <50 -
11/22/99 1222 964 258 3020 SGC 57 <200 <50 <50 <0.5 <0.5 <0.5 <0.5 <50 -
01/18/00 1222 831 ER 8020 SGC <50 <200 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0 -
05/11/00 1222 %69 253 8020 SGC <50 <200 <50 <50 <0.5 13 <0.5 21 <5.0 -
08/24/00 12.22 9.40 282 --- - --- -—- - --- - -—- - —- -
08/25/00 - -—- 8020 5GC 85 <250 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0
MW-9
11/20/96 10.77 - - 8020 1,800 - - 240 21 0.81 1.8 22 - -
11/20/97 1077 791 286 8020 -—- - -—- 300 20 <0.5 <0.5 1.8 <1.0 -
02/24/98 1077 611  4.66 8020 <50 <500 <50 2,200 540 5.6 1.6 49 - -
06/08/98 1077 714 363 8020 1,800 §90 <50 840 450 6.1 33 53 - .-
08/19/98 1077 788 289 8020 SGC 190 <250 160 740 370 8.6 0.99 7.3 <5.0 -
11/11/98 1077 823 254 3020 SGC <50 230 <50 700 130 43 <0.5 39 <5.0 ---
02/23/99 10.77 665 412 8020 1,100 3,700 <50 1,100 620 9.7 15 1.3 <50 -—-
05/27/99 1077 770 307 8020 SGC 70 300 <50 950 470 11 1.5 92 <50 -—
08/24/99 10.77 812 265 3020 SGC 890 1,700 <50 290 45 2.8 <0.5 3 <5.0 -—-
11/22/99 1077 833 24 3020 SGC 1,000 6,000 <50 170 12 1.8 <0.5 2 <5.0 ---
01/18/00 1077 863 214 8020 SGC 200 A 2,300 <50 160 57 1.9 0.6 42 <5.0 -—-
05/11/00 1077 770 3.07 8020 SGC 180 A 980 <100 1,050 280 7.0 <2.5 59 <25 -
08/24/00 1077 831 246 --- - --- --- - --- - - - - -—
08/25/00 - - - §020 SGC 580 2,200 170 180 23 24 <0.5 27 <5.0 -—-
MW-10
11/20/96 10.59 --- --- 8020 940 - - <50 49 0.59 0.54 1.2 --- -—-
11/20/97 10.5¢ 770  2.89 8020 - - <50 <0.5 <0.5 <0.5 <0.5 -— -
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CAMBRIA

Table 1. Groundwater Analytical Results for Fuel Hydrocarbons - City of Oakland Municipal Services Center, Oakland, California
Sample ID/ TOC DTW GW BTEX Notes TPHd TPHmo TPHk  TPHg Benzene Toluene Ethyl- Xylenes MTBE Organic
Date  Elev. Elev. Method benzene Lead
< ugfl - >
MW-10
02/24/98 1059 439 6.20 8020 <50 <500 <50 <50 <0.5 <0.5 <0.5 <0.5 - -
06/08/98 1059 694 3.65 8020 500 <500 <50 <50 7.3 <0.5 <0.5 <0.5 - -
08/19/98 10.59 699 3.60 8020 SGC 240 520 110 <50 <0.5 <0.5 <0.5 <0.5 <5.0 -
11/11/98 1059 757 3.02 8020 SGC <50 <200 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0 -—
02/23/99 1059 551 508 8020 170 1,200 <50 <50 1.3 <0.5 <0.5 <0.5 <3.0 -—
05727/99 1059 672 387 8020 SGC <50 <200 <50 350 170 1.5 0.5 23 <5.0 -
08/24/99 1039 727 332 8020 SGC 140 300 <50 380 160 E <0.5 <0.5 2.6 <5.0 -
11/22/99 1059 771 288 8020 5GC 570 3,400 <50 110 5.1 <0.5 <0.5 0.72 <5.0 -
01/18/00 10.59 .77 2.82 .- - - - - - —- --- -— —-- ---
01/19/00 - - 8020 SGC 120 AB 1,200 <50 100 <0.5 <(.5 0.8 <0.5 <5.0 -
05/11/00 1059 700 3.59 8020 SGC 110 A %90 <50 145 1.62 0.5 0.5 09 <5.0 -—
08/24/00 10.59 7.31 3.28 - - - - - - --- --- - - -—-
08/25/00 -—- - --- §020 SGC 430 1,300 110 <50 1.0 <0.5 <0.5 <0.5 <5.0 -
MWw-11
01/18/00 1160 7.08 4.52 - - - - - -—- - -— -—- - ---
01/19/00 - -—- 8020 SGC <50 500 <50 220 <0.5 <0.5 <0.5 <0.5 <5.0 —
05/11/00 1160 595 565 8020 SGC <50 430 <50 600 23 2.1 18 15 <5.0 -
08/24/00 11.60 658 502 8020 <50 <250 <50 110 59 <05 0.73 0.64 <5.0 -—-
MW-12
01/18/00 1043 811 232 - - --- -—- - --- - - - - -—
01/19/00 - --- §020 SGC 1,800 A 11,000 <50 200 <0.5 34 1.5 84 <3.0 -—-
05/11/060 1043 678  3.65 8020 SGC 2400 A 4,900 <100 370 <{).5 <0.5 <0.5 09 <5.0 -
08/24/00 1043 756 187 - - - --- --- - --- --- - -
08/25/00 - - 8020 SGC 3,500 5,000 3,700 170 <0.5 <0.5 <0.5 <0.5 <350 -
MW-13
01/18/00 1134 963 1.71 8020 SGC 8,800 A 120,000 <50 <350 <0.5 0.8 <0.5 <0.5 <5.0 ---
05/11/00 11.34 1012 1.22 8020 S5GC 11,000 A 110,000 <500 70 1.6 54 1.2 76 <5.0 -
08/24/00 11.34 10.22 1.12 - -—- --- - -—- - -— - -— - -
08/25/00 -—- - - 8020 SGC 3,100 13,000 1,200 <50 <0.5 <0.5 <0.5 <0.5 <5.0
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CAMBRIA

Table 1. Groundwater Analytical Results for Fuel Hydrocarbons - City of Oakland Municipal Services Center, Oakland, California
SampleID/ TOC DTW GW BTEX Notes TPHd TPHmoe TPHk  TPHg Benzene Toluene Ethyl- Xylenes MTBE Organic
Date  Elev. Elev. Methed henzene Lead
< pafl >
MW-14
01/18/00 10.05 7.37 2.68 2020 5GC 1,700 A 22,000 <50 120 <0.5 <0.5 <0.5 <0.5 <5.0 -—-
05/11/00 10.05 673 332 8020 SGC 360 A 4,300 <100 120 <0.5 <0.5 0.5 <0.5 <50 -—-
08/24/00 10.05 730 275 -- - --- - - - --- - --- -— -
08/25/00 - --- e 8020 SGC 1,000 3,100 460 90 6.3 <0.5 <05 <0.5 <5.0 -—-
MW-15
01/18/00 1236 10.56 1.80 8020 SGC  12,000A 89,000 <50 110 3.8 21 1 4.6 <50 -—-
05/11/00 1236 10.03 2.33 8020 5GC 120A 590 <50 90 0.9 09 <0.5 33 <5.0 -—
08/24/00 1236 1022 214 --- - - --- --- - -- --- -- - ---
08/25/00 --- --- --- 8020 SGC 1,900 8,600 1,000 <50 1.9 <0.5 <0.5 1.5 <5.0 -
MW-16
01/18/00 13.57 1022 335 --- SPH: 0.1 ft - - - - - -—- - -—- -—- -—
05/11/00 13.57 1331 0.26 --- SPH: 001 fi - - - - - -- - -- - -—-
08/24/00 13.57 £91 4.66 --- SPH: NM - - - - - --- - -—- - -—-
MW-17
01/18/00 98 535 451 8020 SGC 850A 21,000 <50 <50 <0.5 <0.5 <0.5 <0.5 <5.0 .-
05/11/00 986 9.85 0.01 8020 SGC 150 A 2,900 <100 <50 <0.5 <0.5 <0.5 <0.5 <5.0 -
08/24/00 9.86 8.59 1.27 --- - - --- - -—- - -—- - - ---
08/25/00 - --—- - 8020 SGC 190 610 71 <50 0.58 <0.5 <0.5 <0.5 <5.0 -
TBW-1
02/23/99 --- 6.25 - --- SPH:0.10 ft - -- --- - - - - - -—- ---
05/27/99 - 329 - - SPH: 0.01 ft - .- - .- - - --- - --- ——
0R8/24/99 -—- 6.99 - -—- SPH: 0.18 ft - --- - -—- - - - -— --- -
11/22/99 - -- -—- - Inaccessible -—- - --- -—- --- --- - -— -- -
01/18/00 - - -— - Inaccessible -—- - -—- - - -—- - - - ---
05/11/00 - 6.90 --- --- SPH: 0.10 f1 - - --- --- - --- - -—- - -
08/24/00 - 7.12 - - SPH: NM - - - - - -- - -- - -—-
TBW-3
08/19/98 --- 2.67 --- 8020 S5GC 810,000 - - 920 32 <0.5 <0.5 0.77 <10 -
08/19/98 - 2.67 .- 8260 --- - - --- - - - -- <5.0 -
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CAMBRIA

Table 1. Groundwater Analytical Results for Fuel Hydrocarbons - City of Oakland Municipal Services Center, Qakland, California

Sample ID/ TOC DTW GW BTEX Notes TPHd TPHmo TPHk  TPHg Benzene Toluene Ethyl- Xylenes MTBE Organic
Date  Elev. Elev. Method benzene Lead
< pell >

TBW-3
02/23/99 - 1.25 -—- 8020 3,800 3,000 <50 110 1.6 <0.5 <0.5 <0.5 <5.0 -
05/27/99 - - - - DTW: NM - - --- --- --- - - -—
08/24/99 - 325 -—- ---  SPH globules - - - - - -— - - -— -—
11/22/99 --- 3.68 - - - -—- -—- -— - -—- - -—- -—- -
01/18/00 992 373 619 ---  5PH globules - -— - -—- - -— -—-- -— -—- -
05/11/00 992 207 7.85 --- - --- --- --- - - - - - -
08/24/00 992 282 710 - SPH: sheen 44,000 13,000 34,000 570 4.7 <0.5 <0.5 <0.5 <5.0 -—-

TBW-5
02/23/99 - 972 --- - SPH: 145 ft .- -— - --- - -—- -—- -— -—- ---
05/27/99 - 7.03 - e SPH: 1.13 ft - -—- - - - -—- - - -
08/24/99 - 6.52 - - SPH: 1.33 ft - - - - -—- --- -—- -—- - -
11/22/99 - 8.31 -- -—- SPH: 1.29 ft -—- - - - --- - -- - - un
01/18/00 10.22 620 402 -—- SPH: 0.90 it --- - --- - - - - - --- _—
05/11/00 1022 941 0.8l - SPH: 0.30 ft - - --- .- -—- - - -
08/24/00 1022 962 060 -—- SPH: 0.26 fi .- - - - - - -— -

TBW-6
02/23/99 - 209 - 8020 160 600 <50 60 <0.5 <0.5 <0.5 <0.5 <5.0 ---
05/27/99 - 33 - - -—- - -- --- -— - -— - -—
08/24/99 - 729 - 2020 8GC 180 400 <50 130 <0.5 <0.5 <0.5 <0.5 <5.0 -
11722199 - 437
01/18/00 949 383 566 -
01/19/00 - - - 8020 SGC 55¢C <200 <50 170 0.6 <0.5 <0.5 <0.5 <5.0
05/11/00 949 251 698
08/24/00 949 434 515
08/25/00 -—- -— - 8020 SGC 320 <250 200 <50 <0.5 <0.5 <0.5 <0.5 <5.0 -

Trip Blank

08/19/98 --- - 8020 - - - <50 <0.5 <0.5 <0.5 <0.5 <5.0 -
11/22/99 --- - - 8020 - --- .- <50 <0.5 <0.5 <0.5 <0.5 <5.0 -

HATR\City of Oakland\Municipal ServicesCenter\QM\2q00\3G00 qm tahle.xls

Page 8 of 9



CAMBRIA

Table 1. Groundwater Analytical Results for Fuel Hydrocarbons - City of Oakland Municipal Services Center, Oakland, California

Sample ID/ TOC DTW GW BTEX Notes TPHd TPHmo TPHk TPHg Benzene Toluene  Ethyl- Xylenes MTBE Organic
Date  Elev. Elev. Method henzene Lead
< pgfl >

Notes

All concentrations in micrograms per liter {ug/1)

--- = not measured/analyzed

TOC = Top of casing

DTW = Depth to water

GW = Groundwater

BTEX = Benzene, toluene, ethylbenzene, and xylenes - analyzed by EPA Method 8020 or 8§240/8260

TPHd = Total petroleum hydrocarbons as diesel - analyzed by Modified EPA Method 8015

TPHmo = Total petrolenm hydrocarbons as motor oil - analyzed by Modified EPA Method 8015

TPHk = Total petroleum hydrocarbons as kerosene - analyzed by Modified EPA Method 8015

TPHg = Total petroleum hydrocarbons as gasoline - analyzed by Modified EPA Method 8015

MTBE = Methyl tert-butyl ether - analyzed by EPA method 8020 or 8260. Confirmation 8260 results shown in parentheses

DUP = Duplicate sample

SPH = Separate-phase hydrocarbons; measured thickness

SGC = Silica gel cleanup prior to TPHd, TPHk, or TPHmo analysis

NM = Not measured

TBW = Tank backfill well

A = The analytical laboratory reviewed the data and noted that petroleumn hydrocarbons quantified in the diesel range are actually
the front end of the motor ¢il pattern

B = The analytical laboratory revicwed the data and noted that the quantitation in the diesel range show no diesel pattern; the response
looks like lower carbon chain compounds close to the gasoline range

C = The analytical laboratory reviewed the data and noted that there is no patiern related to diesel range the peaks are small and random

E = Results are estimated due to concentrations exceeding the calibration ranged
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CAMBRIA

Table 2. Groundwater Analytical Results for Fuel Hydrocarbons - City of Oakland Municipal Services Center, Qakland, California

Ferrous Fotal

Sample 1D/ Notes TPHg TPHd ORP Iron DO-B  DO-A  Nitrate Sulfate  Alkalinity Sodium Chloride
Date (ue/ (UgM)  (MV)< ommmmommem oo e e e (ng/D >
Damon Slough

8/19/98 - - -—- - - - - - - 3,900,000 14,400,000
MW-1

8/19/98 780 1,200 60 >5,000 9,800 8470 <1,000 <1,000 1,270,000 1,600,000 3,750,000

2/23/99 1,100 1,200 --- >5,000 - 1,600 <100 <500 1,400,000 - -

8/24/99 370 640 -64 3,500 - 880 <100 <500 1,300,000 - -

1/15/00 660 50 -165 2,700 --- 390 7,600 <500 1,300,000 --- -

8/25/00 480 340 -100 6,200 - 2,400 22,000 <1,000 1,340,000 --- ---
MW-2

8/19/98 <50 330 120 >5,000 8,630 8,560 <1,000 5,000 215,000 4,700,000 8,000,000

2/23/99 <50 200 50 >3,000 - 1,500 <100 <500 140,000 - -

8/24/99 <50 140 -34 <5,000 - 140 <100 <500 120,000 --- -

1/18/00 <50 60 78 2,000 - 620 16,000 600 120,000 - -

8/24/00 <50 170 89 4,800 - 330 44,000 37,000 180,000 --- -
MW-3

8/19/98 - -—- -170 900 9,330 9,210 «<1,000 400,000 3,260,000 14,000,000 23,750,000
MW

8/19/98 - er -178 2,600 9,410 8,000 <1,000 280,000 1,700,000 3,600,000 7,000,000
MW-5

8/19/98 5,800 1,400 75 5,000 9,430 9,180 <1,000 10,000 820,000 970,000 2,520,000

2/23/99 6,700 2,000 -35 2,100 -- 1,800 <100 14,000 400,000 -—- ---

8/24/99 2,100 220 -34 2,900 - 320 <100 <500 660,000 -—- ---

1/19/00 3.000 100 -17 4,100 - 420 1,900 21,000 680,000 - uas

8/24/00 12,000 4,800 0 5,000 - 300 15,000 10,000 800,000 - ---
MW-6

2/23/99 SPH: NM - - 115 3,200 - 6,400 <100 <500 1,300,000 - -—

8/24/99  SPH: 0.03 fi --- - - - - - NA NA 1,100,000 --- —

HARYCity of Cakland\Municipal ServicesCenter\QM\3q03q00 bioparam tabte.xls
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CAMBRIA

Groundwater Analytical Results for Fuel Hydrocarbons - City of Oakland Municipal Services Center, Oakland, California

Table 2.
Ferrous Total
Sample 1D/ Notes TPHg TPHd ORP Iron  DO-B  DQO-A  Nitrate Sulfate  Alkalinity Sodium Chloride
Date (pe/l) (M) (V) mmmememmmmm oo oo om oo oo s (ng/h - -2
MW.-7
8/19/98 - - 110 >5,000 8,600 7,860 <1,000 300,000 970,000 920,000 1,800,000
2/23/99 80 <50 75 4,900 --- 3,900 <100 190,000 870,000 - --—-
8/24/99 <50 <50 -19 4,400 - 450 <100 300,000 760,000 --- nan
1/19/00 54 <50 -170 3,100 -- 310 6,600 820,000 840,000 -— e
8/24/00 <50 <50 66 1,800 - 210 4,000 176,000 890,000 --- ---
MW-8
11720/96 <50 880 50 <100a 300 === <500 478,000 - --- 7,490,000
11720/97 <50 200 262 <1,000a 4,000 - <50 1,200,000 380,000 - -
8/19/98 <50 <50 220 3,400 10,180 9,820 <1,000 610,000 490,000 4,300,000 7,500,000
2/23/99 <50 700 75 5,000 - 5,300 <100 150,000 630,000 --- -
8/24/99 <50 70 87 200 - 320 <100 <5,000 320,000 - -
1/18/00 <50 <50 149 <500 - 223 16,000 1,800,000 270,000 --- ---
8/25/00 <50 &5 42 1,200 - 1,000 18,000 754,000 530,000 - -
MW-9
11/20/96 240 1,900 -13 240a - - <500 <3,000 - - 2,230,000
11720697 300 1,000 202 <1,000 <1,000 -— <50 1,000 1,300,000 -— -
8/19/98 740 190 275 >5,000 10,150 9,670 <1,000 1,000 1,180,000 820,000 1,400,000
2/23/99 1,100 1,100 -40 4,900 - 1,100 <100 1,200 1,000,000 - -
B/24/99 290 890 -65 3,300 - 330 <100 <500 950,000 - -
1/18/00 160 200 48 2,100 --- 300 7,600 4,400 980,000 - -
8/25/00 180 580 -50 4,200 --- 150 <1,000 <1,000 1,140,000 - -—
MW-10
11/20/96 <30 940 -54 <100 a - - <500 52,000 - - 1,940,000
11/20/97 <50 370 226 <1,000a <1000 --- <50 <100 870,000 -—- -
8/19/98 <50 240 63 4,200 10,210 9,840 <1,000 10,000 900,000 330,000 350,000
2/23/99 <50 170 -10 3,000 - 1,500 3,000 71,000 690,000 - -
8/24/99 380 140 75 1,700 - 760 <100 <500 910,000 - -
1/19/00 100 120 -161 800 - 650 1,900 <500 940,000 —-- ---
8/25/00 <50 430 63 2,800 .- 330 <1,000 <1,000 960,000 --- -—-

HATR\City of OaklandWumicipal ServicesCenteQM\3q00\3g00 bioparam table xls
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CAMBRIA

Table 2. Groundwater Analytical Results for Fuel Hydrocarbons - City of Oakland Municipal Services Center, Qakland, California
Ferrous Total

Sample ID/ Notes TPHg TPHd ORP Iron  DO-B  DO-A  Nitrate Sulfate  Alkalinity Sodium Chloride
Date (ugf)  (ug/l)  (MVY) < mrmmmmeremmremceeesmme s oo {ug/ -
MW-11

1/19/00 220 <50 -120 2,600 330 <100 26,000 1,800,000

8/24/00 110 <50 23 »10,000 - 490 22,000 «<1,000 200,000
MW-12

1/1%/00 200 1,800 170 8,000 -—- -— 2,400 2,800 020,000 -

8/25/00 170 3,500 -148 300 -— 3,360 13,000 <1,000 140,000 ---
MW-13

1/18/00 <50 8,800 -81 2,300 — 210 300 320,000 850,000 -

8/25/00 <50 3,100 -36 1,400 —— 210 <1000 332,000 90,000 -— -
MWw-14

1/18/00 120 1,700 90 1,100 - 250 700 3,100 1,100,000 - -

8/25/00 90 1,000 -23 2,400 - 970 36,000 <1,000 1,080,000 -
MW-15

1/18/00 110 12,000 93 3,100 -— 270 9,000 3,900 920,000 -

B/25/00 <50 1,900 -79 2,000 290 31,000 <1,000 90,000
MW-17

1/18/00 <50 850 102 <500 - 230 25,000 1,600 960,000 --- ---

8/25/00 <50 190 54 <3500 670 31,000 1,140,000 30,000
San Leandro Bay

8/19/98 5,700,000 14,400,000
TBW-1

223/99  SPH: 0.1Qft - - — <100 34,000 420,000 - -

8/24/99  SPH: 0.18 fi 550,000
TBW-3

8/19/08 920 810,000 135 1,800 6,860 7,000 <1,000 45,000 410,000 91,000 175,000

2/23/99 110 3,800 -— 1,900 -— 2,400 2,000 49,000 410,000 -— -

8/24/99 SPH globules - - - -- 2,600 <300 430,000 -

8/24/00  SPH: sheen 570 44,000 5 1,000 - 880 <1,000 18,000 330,000 -

HAIR\City of Oakland\Municipal ServicesCanterQM\3q003q00 bioparam toble.xls
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CAMBRIA

Table 2. Groundwater Analytical Results for Fuel Hydrocarbons - City of Oakland Municipal Services Center, Oakland, California

mV = millivolts

TPHg = Total petrolenm hydrocarbons as gasoline - analyzed by Modified EPA Method 8015
TPHd = Total petroleum hydrocarbons as diesel - analyzed by Modified EPA Method 8015
ORP = Oxidation/reduction potential

DO = Dissolved oxygen (B = before purging, A= after purging)

Ferrous Total
Sample 1D/ Notes  TPHg TPHd ORP Iron DO-B DO-A  Nitrate Sulfate  Alkalinity Sodium Chloride
Date (/) (pely  (mV)< (ug/h 3
TBW-5
223199 SPH: 145 ft 13,000 1,000 690,000
8/24/99 SPH: 1.33ft --- - NA NA 600,000 - -
TBW-6
2/23/99 60 160 <100 1,100 <100 58,000 180,000 — —
8/24/99 130 180 42 <500 490 <100 39,000 340,000
1/19/60 170 55 -161 <500 400 1,000 60,000 200,000
8/25/00 <50 320 136 <500 --- 1,120 <1,000 3,700 300,000 — —
Ideal Relationship with
Hydrocarbon Concentrations: Inverse Direct Inverse  Inverse Inverse Inverse Direct
Most Recent Observed
Relationship with
Hydrocarbon Concentrations: Inverse Inverse - Direct Inverse Inverse  Inconclusive
Notes
pg/l = micrograms per liter; all concentrations in ug/l unless otherwise noted --- = not measured/analyzed

SPH = Separate-phase hydrocarbons; measured thickness
NM = Not measured

NA = Not analyzed due to oily content of sample

a = Results for soluble iron

HAR\City of OaklandWMunicipal ServicesCente\QM\3q0013q00 bioparam table xis
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ATTACHMENT A

Laboratory Analytical Report




Sent By: McCampbell Analytical; 925 798 4812; Aug-30-00 6:21PM; Page 4/10

110 2nd Avenue South, §D7, Pacheco, CA 94553-5560
McCAMPBELL ANALYTICAL INC. ‘elephone : 925-798-1620 Fax ; 925-798-1622

hiip://www.mecampbell.com E-mail: main@@meccampbell.com

. -0R.
Cambria Environmental Technology { Client Project ID: #153-1247; City - Date Sainpled: 08/24-08/23/00

of Oakland Muynicipal Services

1144 65™ Street, Suite C . Date Received: 08/28/00

Oakland, CA 94608 Client Contact: Bob Schultz Date Extracted: 08/28-08/30/00

| Client P.O: Date Analyzed: 08/28-08/30/00

Gasaline Range (C6-C12) Volatile Hydrocarbons as Gasaline*, with Methy! tert-Butyl Ether* & BTEX*
- EPA methods 5030, modified 8015, and 8020 or 602; California RWQUB (SF Bay Region) method GCFID(5030)

LablD | Client1D | Matrix [ TPH(s)™ | MTBE | Benzene | Toluene E‘*’;{:’:‘" Xylenes ' ""%S;;‘;‘:?
46020 TBW-3 W 570,e.h ND 47 ND ND ND 104
46021 TRW-6 w ND ND ND ND ND ND 107
46022 MW-1 W 4804 ND 53 14 ND 2.9 99
46023 MW-2 w ND ND 2.4 ND ND ND 100
46024 MW-5 W 12,000,a 1200 220 21 430 91 19
46025 MW-7 W ND ND ND ND ND ND 117
46026 MW-8 W ND ND ND ND ND ND 101
46027 MW-9 W 180,a,i ND 23 24 ND 2.7 (03
46028 MW-10 w ND ND 1.0 ND ND ND 105
) 46029 MW-11 W 110.2 ND 5.9 ND 0.73 0.64 99
46030 MW-12 W 170.j.h.j ND ND ND ND ND 102
46031 MW-13 W ND,i ND ND ND ND ND 103
46032 MW-14 W 90,2 ND 6.3 ND ND ND 103
46033 MW-15 W ND ND 1.9 ND ND 15 100
46034 MW-17 W ND ND 0.58 ND ND ND 100
Reporting Limit unless W 50 ughl. 50 0.5 0.5 0.5 0.5
otherwise slaled; ND
T e | s | 1omgkg | aos | ooos | oves | 0005 | 0005

« water and vapor sumples are reported in /.. wipe samples in ug/wipe, soil and studge samples in mg/kg, and all TCLP and SPLP extracts
inugfl.

' ¢luttered chromatogram, sumple peak coelules with surropate peak

“The following descriptions of the 1PH chromulogram are vursory in nature and MeCampbell Analytical is not responsible for their
interpreiation: a) unmodified or weakly modified gasoline is significant; b) heavier gasoline range cumpounds dre significani{aged
gasoline?}. ¢) lighter gasoline ronge compounds (the most mobile fraction) are significant: d) gasolinc range compounds having broad
chromatographic peuks ure significant; biologically altered gasoline?; ) TPH pattern that does not appear (o be derived from gasoline (7). 1)
one to a fow isolated peaks present; g) strongly aged gasoline or diesel range compounds are significant; h) lighter than water immisciblc
sheen is present; i} liquid sample that contains greater than ~S vol. % sediment; i} no recognizsble paitem.

DHS Certification No. 1644 . H{ i Edward Hamilton, Lab Director




-Sent By: McCampbell Analytical;

925 708 4612;

Sep-8-00 4:53PM;

Page 2/3

é McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553.5560

Telephone : 925-798-1620 Fax - 925-798-1622

hitp:/fwww. mccampbell.com E-mail: main@mccampbell.com

Oakland, CA 94608

Cambria Environmental Technology

1144 5" Street, Suite C

Date Received: 08/28/00

| .
Client Project ID: #153-1247; City Date Sampled: 08/24-08/25/00 J
of Oakland Municipal Services

Client Contact: Bob Schultz

{ Date Extracted: 08/28/00

Client P.O:

/ Date Analyzed: 08/36-09/06/00

Diesel Range (C10-C23), Oil-Range (C18+) & Kerosene Range (C9-

Diesel, Motor Oil, & Kerosene with Silica Gel Clean Up*,

EPA methods modified 8013, and 3550 or 3510; California RWQCH (SF Bay Repion) me

C18) Extractable Hydrocarbons as

thod GCFIN3350) or GUFIIN3516)
Lab l-D C[icnt ID Ma.tﬂ‘x TPH(d)‘ TPH(]TIO}‘ TPHU()_ Y% RCCDVCI'_Y
Surrogate

46020 TBW-3 w 44,000,a/e h 13,600 34,000 103

46021 TBW-g w 120,/ ND 200 104
46022 MW-I W 3404,b ND 290 103
46023 Mw.2 w 170, 440 130 o1
46024 MW-5 W 4800,d.g 560 6600 106
46026 MW-§ w 85.b ND ND 98
46027 MW-9 W 380,e.i 2200 170 929
46028 MW-10 W 430,12 1300 1o 102
46030 MW-12 w 3500,a,g,h,1 5000 3700 100
46031 MW-13 W 31008, 13.000 1200 99
46032 MW-14 w 1000,g.b 3100 460 103
46033 MW.15 w 1900,g 8600 1000 99
46034 MW-17 w 190, 610 71 162
Reporting [imit unless 3 ] 50 ug/L

othcrwise stated; ND v S0ugll S0 ugll "8

means not detected above
the reporting limit 3 1.0 mg/kg 5.0 mg/kg 1.0 mgrkg

ug/L

“The following descriptions of the TPH chromaly
intcrpretation: a) unmodify
aged diesel? is significant

*water samples are reported in upT, wipe sarmples in ugswipe, soil and studse samples in mg'kg, and all TCLP 7 STLC f SPLP extructs in

* cluttered chromatogram resulling in coeluted surrogate and saraple peaks, ur; sutrogate peak is on elevated baseline, or; switogate hus been
dinunushed hy dilution of original exiract.

gram are cursory in nature and McCampbell Anaivtical is nogt responsible for their
cd or weakly modified dicsel is significant; b) dicsel range campounds are significant; no recagnizable pattem; )
¥; d) gasoline range compounds are significant; c) medium boiling point patlern that does
Qil?); 1} onc to a few isolated peaks present; g) oil range compounds are signilficant;
Yiquid sample thut contains greater than

not mateh diesel (fuel
h) lighter than wawr immiscible sheen is present; i}
~5 vol. % sediment. j) medium boiling poinfpattern that does not match diesel {stoddard solvent?)

DHS Certification No. 1644

\ H’ [ Edward Hamilton, Lab Director




: : Page 3/3
_Sent By: McCampbell Analytical; 925 708 4612; Sap-6-00 4:54PM; g o

110 2nd Avenue South, #D7, Pachoco, CA 94553-5560)
é McCAMPBELL ANALYTICAL INC. Telephone : 925.798-1620 Fax : 925798 1622

hrtg:llwww.mccamgbcll.com E-rnail: main@mecampbel.com

————
Cambriz Environmental Techmology | Client Broject ID: #153.1247: City ,_D““‘ Sampled: 08/24-08/25/00

fO d ici ie
1144 65® Street, Suite C of Oakland Municipal Services | Date Received: 08/28/00

Oakland, CA 94608 Client Contact: Bob Schuliz , Date Extracted: 08/2800

Client P.O: | Date Analyzed: 08/28-08/30/00

Diesel Range (C1 0-C23), Oil-Range (C18+) & Kerosene Range (C9-C18) Extractable Hydrocarbons as
Diesel, Metor Oil, & Kerosene* s Silria 44 £ |
EPA methods madified 8015, and 3550 or 3510; Califomia RWQCB (SF Bay Re

L

gion) method GCRI3550) or GCTIN(3510)
Lab ID ClientID | Matrix TPH(d)* TPH(mo)* TPH(K) % Recovery
Surrogate

46020 TBW.-3 w 54,000,a/e.h 24,000 39,000 100

46021 TBW-6 w 290,a/e ND 140 114

46022 MW-1 w 200,d,b ND 180 98
46023 Mw-2 w 2200 420 89 110
46024 MW-5 w 5600, 1100 5000 8%
46025 MW-7 W ND ND ND 98
46026 MW-§ W 120,¢ 350 51 99
46027 MW-9 W 390,g.i 2400 250 28

—

46028 MW-10 W 370,g 240 150 102
46029 MW-11 w ND ND ND gS
46030 MW-12 W 4700,a,g.b,i 5900 380¢ 104
46031 MWw-13 w 7700,g,i 44,000 1400 10
46032 MW-14 w 3200,gb 6200 1700 o8
46033 MW-15 w 4600, 9500 1600 99
46034 1 MW-17 w 330,g.b 520 144 98
Reparting Limnit unless ; 2/

otherwise sated: ND w 50 ug/l 250 ugil. 50 ug/L

means not detected above Na—
the reporting limit 8 1.0 mg/kg 5.0 mg/ke 1.0 mgikg

*water sarples are reported in ugdL, wipe samples in ug/wipe, suil and sludge samples in mg/kg, and all TCLP / STLC / SPLP extracts in
ugL

* cluttered chromatogram resulting in coeluted surogate and sample peaks, or; surrogate peak is on elevated bascline, or, surrogate hus been|
diminished by dilution of vriginal extract.

interpretation: a) unmeodified or weakly modified diesel s significant; b) diescl range compounds are significant; o recognizable patiem; ¢)
aged diesel? is significant); d) gasoline range vompounds are significany; e) mediom boiling point pattern ihat does nol match diesc] (fuet
oil7); £) one 10 a few isolated peaks preseny; E) oil ringe compounds are significant; h) lighter than waler immiscible sheen is present; i)
tiquid sample that containg greater than -5 vol. % sediment. j) medium boiting poing pattern that dees not maich diesel (stoddard solvent?)

——

DHS Certification No. 1644 5 L ! Edward Hamilton, Lab Director
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By: McCampbell Analytical;

025 798 4612;

Aug-30-00 6:22PM;

Page

é McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620 Fax : $25-798-1622
hitp:/fwww mecampbell.com E-mail: main@mecampbell.com

1144 65" Street, Suite C
Qakland, CA 94608

Cambria Environmental Technology | Client Project 1D: #153-1247; City

of Oakland Municipal Services

Date Sampled: 08/24-08/25/00

Date Received: 08/28/00

Client Contact: Bab Schultz

Date Exiracted: 08/29-08/30/00

Client P.O:

Date Analyzed: 08/29-08/30/00

EPA method 8240 modificd

Methyl tert-Butyl Ether *

6/10

- 0, 0
Lab 1D Client ID Matrix MTBE ’25;‘;"“’:"
46024 MW-5 W 1400 103
Keporting Limit unless otherwisc W 1O ug/L
stated; ND means not delected ahove
the reporting limit s 5.0 uglkg

ug/L

organic content.

* water samples are reponed in ug/L, soil and sludge samples in ug/ag,

h) lighter than water immiscible sheen is present; i} liquid sample that

wipe samples in ug/wipe and all TCLP/ STLC / SPLP extracts in

contans preater than ~3 vol. % sediment, 7) sample diluted due to high

DHS Certification No. 1644




nt By: McCampbell Analyti : .
‘ p ytical; 925 798 4812, Aug-30-00 B:22PM; Page 7/10
Roceived: 8/30r00 3:857TPM; 5720918 -> McCawpbell Analytical; Page 2
@e/3p/20B88 14:5
l /3872088 14:58 ~ 572091% GEOANALYTICAL LAB PAGE D2
GeoAnalytical Laboratories, Inc.
l 1405 Kansas Avenue Modesto, CaA 95351 Phone (209) 5720900  Fax {209) 5720916
CERTIFICATE OF ANALYSIS
I Report# 124106 Date: 8/30/00
. 'd: 8/2%/00
McCampbell Analytical Date Rec
Project: 21696 Date Started: 8/29/00
110 2nd Avenue South fec Date Completed: 8/30/00
Pacheco CA 94553
PO :
Date Sampled:
Time:
Sampler:
' Sample ID LapID RL Analyte Results Units
TBW-3 L38072 10 $M23208 Alkalinity 380
1.0 300.0 Nitrate (NO3)
10 3000 Sulfate 1s mglL
TBW-6 L38073 10 SM2320B Alkalinity 300 mg/L
1.0 300.0 Nitrate (NO3) ND mg/L
1.0 300.0 Sulfate 37 mg/L
MW-1 L38074 10 SM23208 Alkalinity 1340 mg/T
1.0 3000 Niteate (NO3) 22 mg/L
' 10 300.0 Sulfate ND g/l
' MW-2 L3075 10 SM2320B Alkalinity 180 mg/L
1.0 300.0 Nitzate (NO3} 44 me/L
l 1.0 300.0 Sulfate 37 mg/L
l MW-5 L38076 10  SM2320B Alkalwity 800 o/l
10 300.0 Nitrate (NO3) 15 mg/L
l 1.0 300.0 Sulfate 10 mg/L
l Mw-7 L38077 10 SM2320B Alkalinity 890 mg/L
1.0 300.0 Nitmate (NO3) 4 mg/L
1.0 300.0 Sulfate 176 mg/L
: 2
l %oﬁﬁ Donna Keller
Chemist Certification # 1157 Laboratory Director




Sent : i .
By: McCampbell Analytical; D25 788 4612; Aug-30-00 6:22PM; Page 8/10
eceived:. 8730/00 3:57PM; 5720816 -> McCempbell Analytical; Page 3
aax_a_gxfggg@_ _1_ :358 _ 5728916 GEOANALYTICAL LAB PAGE @3
. -
GeoAnalytical Laboratories, Inc.
l 1405 Kansas Avenue Modesto, CA 95351 Phone (209) 572.0600 Fax {209) 572-0916
CERTIFICATE OF ANALYSIS 6/30/00
IRtpoﬂ# 1.242-06 Date:
; Date Rec'd: 8/29/00
McCampbell Analytical Provect: 21696 Date Started: 8729700
I 110 2nd Avenue South ject Date Completed: 8/30/ no
Pacheco CA. 94553
Date Sampled:
Time:
Samplen
l Sample ID Lab ID RL  Method Amnalyte __________;R:EI_EEE“——
————
MwW-8 L38078 10 SM2320B Alkalinity 530 mg/k
1.0 300.0 Nitzate (NO3) 18 mg/L
10 300.0 Sulfate 754 g/l
MW-9 L8079 10 5M2320B Alkalinity 1140 aw/L
I 1.0 300.0 Nitrate (NO3} ND mg/L
1.0 300.0 Sulfate ND mg/L
MW-10 L3sosc 190 SM2320B Alkalinity 960 mg/L
1.0 300.0 Nitrate (NO3) ND omg/L
I 10 300.0 Sulfate ND  mg/L
I MW-11 L38081 10 SM2320B Alkalinity 200 mg/L
1.0 3000 Nitrate (NO3) 22 og/L
l 10 3000 : Sulfate ND  m/L
l MW-12 Lasps2 10 SM2320B Alkalinity 140 mg/L
1.0 300.0 Nitrate (NO3) 13 ag/L
l 1.0 300.0 Sulfate ND o/l
l MW-13 L38083 10  SM2320B Alkalinity 50  mg/L
1.0 300.0 Nitrate (NO3) ND mg/L
1.0 300.0 Sulfate 332 mg/L
41!{1:0 sugﬁ%&’ Dorna Keller
- Cartifirablion # 1187 Labaratorv Director




Sent By: McCampbell Analytical; 925 798 4612 Aug-30-00 6:23PM Pa 9/10
y e yt 3 1 f g- - : 3 ge i
. Fl

Inec.nlved:_ 8s30/00 JI:58PM; 5720816 -> McCampbell aAnalytical; Page 4
88/30/2000 14:58 5720916 GEDANALYTICAL LAB PAGE 04

GeoAnalytical Laboratories, Inc.

Modesto, CA 95351 Phone (209) 572-0900  Fax (209) 572-0516

I 1405 Kansas Avenue
CERTIFICATE OF ANALYSIS
' Report # L242-06 Date: 8/30/00
C bell Analytical Date Rec'd: 8/29/00
e vernue South Project: 21696 Date Started:  8/29/00
I Pacheco CA 94553 Date Complete 8730/
PO#
Date Sampled:
Time:
Sampler:
l Sample 1D Lab ID RL Method Analyte Resuwts Units
——— e
MW-15 138084 10 SM2320B Alkalinity 20 mg/L
I 1.0 300.0 Nitrate (NO3) 31 g/l
1.0 300.0 Sulfate ND mg/L
MW-17 L38085 10 5M2320B Alkalinity 30 mg/L
1.0 3000 Nitrate (NO3) 31 me/L
1.0 300.0 Sulfate 1140 mg/L

A Xl

ﬁ#“ﬂf W
Ramiro Salga{ Donna Keller

Chemict

Certification # 1157 Laboratory Director




ATTACHMENT B

Well Sampling Forms




il i

I I B N I NS S NS G B ) BN N e .. CAI\/I-BMA »

WELL DEPTH MEASUREMENTS

Well ID Time Product Water Depth Product Well Depth | Comments —j

. : ___Depth Thickness __|
MW-1 | 00T 507 15.79"

MW-Z | /{140 <. qf 5.4’

MWN- 5| (179 (.37 | . 1445

NN - 'z | 7 64 | 7.%0| 0,06 —

MWN-T | [L2s - 7 H - 1435’

N\W‘\l “:”52_ (p,5<57 (0158’

MW-12 | (lFo0 7.5 15,08’

Tew-1 | T .12 - SPH Uswlly i <pactkol
TBW-3 | (138 | 2.31 | 7.8- |Skeem | (033 |  SPH . Urs nguaiey
TBW-5 | [+ 05 .36 .62 L2l Thik POt ' |
TRW-6 | [p:1a | 4. =y o \2.42)
Project Name: C\kj o &JJ‘-\CU’\d ‘ _ Project Number: ]53"247

Measured By: C%!IO : ' : Date: 8’24100

3

FATEMPLATE\FORMS\FIELD\GW-DEPTH.WPD



R

WELL DEPTH MEASUREMENTS

T) Time Product Water Depth Product Well Depth Commei‘
: Depth Thickness

| MW - & T3S G40 5,15’ |

| MW-% | 0y 3.3 17.25°

L MW-10 | g Yo 7. %1 15.20°
MW-3 | /ptyn /0.2 20.20
MW-\4 | /§1 45 /.30 1512
MW-15 | jo:zp 10,22 20.L.5’ |
MW-16 | 1p:50 2.9 AU i o
mw-17 | Jiio2 2.54 19.18’

|

] |

Project Name: C\l’% Oc OOJ.(\CU\A

Measured By:

C%/30

FATEMPLATE\FORMS\FIELD\GW-DEPTH. WPD

Project Number: 152-] 247

PO
-

Date:__ %{Zt{{ DO .




CAMBRIA

WELL SAMPLING FORM
Project Name: City of Qakland Cambria Mgr: Kws WellID: \\ (A — |
Project Number: 153-1247 pae:  F[Z2S/00 Well Yield:
Site Address: Sampling Method: Well Diameter: Z_“ pvc
7101 Edgewater Drive
Qakland, California Disposable bailer

Technician(s): B / 30

Initial Depth to Water: 807
.’

Total Well Depth: |5 /<
1,72

Water Column Height: /) 7 2

3 Casing Volumes: 6 .| 5 o |
S |

Volume/ft: 1 Casing Volume:

NSM 5751/94

Purging Device:  sub pump Did Well Dewater?: Total Gallons Purged: S Q E af
Start Purge Time: 729 Stop Purge Time: 7/ 30 Total Time: CC Al
. Well Diam, Volume/ft {gallons) '
| 1 Casing Volume = Water column height x Volume/ ft. 2 0.16 :
' 4" 0.65 ‘
6" 147
Time Casing Temp. pH Cond. Comments
Volume
223 [0 29 7 | 490 2777 WP Anbeis
226 2.40 239 | 4,90 3599 b0 Loreed -]
229 .10 72 7 | 4. 5% % o FIC
Post-purge DO=_"/. 10 ug/L
Post-purge ORP=_-/00 mV
Ferrous Iron=___ (. Z ug/L
Sample [D Date Time Container | Preservative Analytes Analytic Method | ;
Type ;
, 4 voa’s HCL TPHg, BTEX, - 8020 E
M- | D75 o MTBE $015, confirm | |
v MTBE by 8260 | !
) 2 half-liter | none nitrate, sulfate,
{ plastic alkalinity {
‘(L A 2 ambers none TPHd/TPHK/TPHmo NOTE: silica
/ gel clean up
l D:\WPLAW\H)RMS\F!ELD\Wé AMP.WPD




CAMBRIA'

WELL SAMPLING FORM
Project Name: City of Oakland Cambria Mgr: Kws WellID! pyy- 2
Project Number: 153-1247 Date: #@ ?/ 24 Well Yield:
Site Address: Sampling Method: Well Diameter: 7 *“pve
7101 Edgewater Drive
Oakland, California Disposable bail in .
; p ¢ bailer Technician(s): ﬂ/ 30 / Sé
Initial Depth to Water: 7.9 / Total Well Depth: 18, LY Water Column Height: &, 7 8
Volume/ft: o, (e I Casing Volume: /, g 3 Casing Volumes: "4 2 ¢/
Purging Device: sub pump Did Well Dewater?: Total Gallons Purged:
Start Purge Time: 12154 | Stop Purge Time: | 7. <¢ Total Time:
‘ Well Diam. Yolume/ft {pallons) !
1 Casing Volume = Water column height z Volume/ fi. 2" 0.16 !
1 : . 4" 0.65
6" 1.47 \
Time Casing Temp. pH Cond. Comments
Volume N
J2°56 J £50 WA $099
12157 2 775 | g5 % | 3799
1t 69 1 AT Z.oog | 7999
Post-purge DO=_). 3 3 ug/L
Post-purge ORP=__ g mV
Ferrous Iron=___ 4.8 ug/L
Sample ID Date Time Container | Preservative Analytes Analytic Method
Type
. 4 voa’s HCL TPHg, BTEX, - 8020
M7 (2N ( LN MTBE 8015, confirm
MTBE by 8260
2 half-liter | none nitrate, sulfate,
plastic alkalinity
\l 2 ambers | none TPHd/TPHK/TPHmo NOTE: silica
4/ gel clean up
' D:\TEMPLA.TE\PORMS\HELD\WELLSNP.WPD
MNEM 573194




WELL SAMPLING FORM

Project Name: City of Qakland

Cambria Mgr: Rws

WelllD: MMy - S

Project Number: 153-1247

Date: % F/zu

Well Yield:

Site Address:
7101 Edgewater Drive
QOakland, California

1
Sampling Method:

Disposable bailer

Well Diameter: 7 “pve

Technician(s): @/ J0 /S()

Initial Depth to Water: {2 7 Total Well Depth: /L,f 7L Water Column Height: & )3
Volume/ft: o, /4 1 Casing Volume: {, 2 ¢ 3 Casing Volumes: "% a0
Purging Device: sub pump Did Well Dewater?: Total Gallons Purged:
Start Purge Time: 9 '/ 0 Stop Purge Time: 7 ./ Y Total Time:
Well Diam. Volume/ft {gallons
# 1 Casing Volume = Water column height x Volume! ft. 27 016
: e 065
6" 1.47
Time Casing - Temp. pH Cond. Comments
Volume
D0 ( |2 0S. % | £ ¥5 | 31569
713 3 249 | /. 3% 37255
NS 4 214 b Lo ZD 3Y4pO
Post-purge DO=_0 .30 ug/L
Post-purge ORP=_—o0op  mV
Ferrous Iron=__ 5.0 ug/L
Sample ID Date Time Container | Preservative Analytes Analytic Method
Type
.S , 4 voa’s HCL TPHg, BTEX, :-. 8020
M og-2wo0| 2130 MTBE 8015, confirm
[ ¢ MTBE by 8260
\ 2 half-liter | none nitrate, sulfate,
plastic alkalinity
2 ambers none TPHd/TPHK/TPHmo NOTE: silica
N \_y < gel clean up

N
DATEMPLATE\FORMSWFIELTAWELLSAMP WPD
NSM 53194

CAMBRIA




CAMBRIA

WELL SAMPLING FORM
Project Name: City of OQakland Cambria Mgr: Kws Well ID: i\ (3~ 7
Project Number: 153-1247 Dae: FHEEBE  Z/ 71y00 | Well Yield:
Site Address: Sampling Method: Well Diameter: 7 “pve
7101 Edgewater Drive .
QOakland, California Disposable bailer Technician(s): G5 /:YO / by A
Initial Depth to Water:  ~/ || Total Well Depth: /4. 54 Water Column Height: 7/ 2 &4
Volume/ft:  (y, ] [, 1 Casing Volume: /. /4§ 3 Casing Volumes: = &4 ol
—
Purging Device:  sub pump Did Well Dewater?: Total Gallons Purged:
Start Purge Time: |1 37/ Stop Purge Time: | YD Total Time:
Well Diam. Volume/ft {gallons)
| 1 Casing Volume = Water column height x Volume/ ft. 2" 0.16
4 0.65
6" 147
Time Casing Temp. pH Cond. Comments
Volume
[T %8 | 2u. (s | 72228
-4 2 23.9 b St 27 4
NTE 3 2.9 4 5 4831
Post-purge DO=_ .21 ug/L
Post-purge ORP=___ 656 mV
Ferrous Iron= (., 30 ug/L
Sample ID Date Time Container | Preservative Analytes Analytic Method
Type
! 4 voa’s HCL TPHg, BTEX, - 8020
Mh-T] P8Iy ) Sp MTBE 8015, confirm
[ \ MTBE by 8260
2 half-liter | none nitrate, sulfate,
plastic alkalinity
Z) 2 ambers | none TPHd/TPHk/TPHmo NOTE: silica
gel clean up

DATEMPLATEWFORMS\WFIELDAWELLSAMP . WFD
N3M 573194




WELL SAMPLING FORM
Project Name: City of Oakland Cambria Mgr: Kws WellID: Mo~ K
Project Number: 153-1247 Date: %O Z/ Zﬁ/oo Well Yield:
Site Address: Sampling Method: Well Diameter: & “pvc
7101 Edgewater Drive .
Oazkland, California ' Disposable bailer Technician(s): B /3— 0
Initial Depth to Water: f% Lr Total Well Depth: / S { 5 Water Column Height; -§ 75
Volume/ft: (3, |(, 1 Casing Volume: , 472 3 Casing Volumes: ﬁ
Purging Device: sub pump Did Well Dewater?: Total Gallons Purged:
Start Purge Time: [2° 3 5 Stop Purge Time: 1245 Total Time: 165 vain
Well Diam. Volume/ft (gallons}
t 1 Casing Volume = Water column height x Volume/ fi. 2" 0.16
4 0.65
6" 1.47
Time Casing Temp. pH Cond. Comments
Volume
2: 5% / 25. 1 7. 62 172555
12:4] Z 22. 1 | 7250 2999
2-441 3 21. g 2. 460 %999
Post-purge DO=___ /.0 ug/L
Post-purge ORP=_0O43 mYV
Ferrous Iron=_ -2 ug/L
Sample [D Date Time Container | Preservative Analytes Analytic Method
Type
4 voa’s HCL TPHg, BTEX, - _ 8020
M3 925 | 506, MTBE 8015, confirm
| MTBE by 8260
! Bed
ﬁﬂmgr none nitrate, sulfate,
plastic alkalinity
s J \ || #ambers | none TPHd/TPHK/TPHmo NOTE: silica
gel clean up

DATEMPLATE\FORMS\WIELDAWELLSAMP WFD
NSM 53184

e — — —

CAMBRIA |




CAMBRIA

WELL SAMPLING FORM
Project Name: City of Oakland Cambria Mgr: Rws WellID: /M [,y ~ q
Project Number: 153-1247 Date: ’3 / 2 6/ o0 Well Yield:
Site Address: Sampling Method: Well Diameter: =7 “ pve
7101 Edgewater Drive
Oakland, California Disposable bailer Technician(s): 9 /3—0
Initial Depth to Water: f; G [ / Total Well Depth: | 7,25 ! Water Column Height: % 44/
Volume/ft:  ~p | (, 1 Casing Volume: [ {™> _ . |3 Casing Volumes: Z—L e/
Purging Device:  sub pump Did Well Dewater?: - Total Gallons Purged: ~
Start Purge Time: { J o5 Stop Purge Time: / I < Total Time: O A
‘ Well Diam. Volumeft (gallons)
| 1 Casing Volume = Water column height x Volume/ ft. 2" 0.16
4" 0.65
6" 147
Time Casing Temp. pH Cond. Comments
Volume
0b g 20.5 = 7 4 50 | 10 rercid
(209 2. ¢ 195 .10 3949 oixn ki |
Ty H. 2 9. 4 2,19 7599
' Post-purge DO=__.r5 ug/LL
Post-purge ORP=__ -0 <o mV
Ferrous Iron=___ 4. 2 ug/L |
Sample ID Date Time Container | Preservative Analytes Analytic Method
Type ;
Y 4voa’s » | HCL TPHg, BTEX, - . 8020
W4 ‘5/75 i 70 MTBE 8015, confirm |
MTBE by 8260 |
2 half-liter | none nitrate, sulfate,
plastic ~ alkalinity
2 ambers none TPHA/TPHK/TPHmo NOTE: silica
gel clean up

DTEMPLATE\FORMS\FIELINWELLSAMP WFD
NSM 573104




CAMBRIA

WELL SAMPLING FORM
Project Name: City of Oakland Cambria Mgr: Rws WelllD: 1/, s
Project Number: 153-1247 Date: 1 3-24-0p Well Yield:
Site Address: Sampling Method: Well Diameter: 7 “pve » 7~ |
7101 Edgewater Drive ' s |
Qakland, California Disposable bailer

Technician(s): CE / 'J'b

Initial Depth to Water: <, - |

Total Well Depth: /¢ 55

Water Column Height: 7 - G

Volume/ft: A 4/ 1 Casing Volume: /, 2 f, 3 Casing Volumes: 3,7 @
Purging Device: sub pump Did Well Dewater?: Total Gallons, Purged:
I‘
Start Purge Time: &' 9.9 Stop Purge Time: T’ 23 Total Time:
; Well Diam. Volume/ft (galions)
| 1 Casing Volume = Water column height x Volume/ fi. " 0.16
‘ 4 0.65
6" 1.47
Time Casing Temp. pH Cond. Comments
Volume
g 1 J.S /95 723 NPl geadec condd o
923 3 /% S /3N S442 watin Y
7.2 Y /§S 7024 32 sg
Post-purge DO=_ 0.3 3 ug/L.
Post-purge ORP=_ = /272 mV
Ferrous Iron= . 2 ug/L
Sample ID Date Time Container | Preservative Analytes Analytic Method
Type
PVl A5 oG- 4 voa’s HCL TPHg, BTEX, - 8020
v b 150 MTBE 8015, confirm
1 MTBE by 8260
% 2 half-liter | none nitrate, sulfate,
plastic alkalinity
L < 2 ambers | none TPHA/TPHK/TPHmo | NOTE: silica
v gel clean up

i
DATEMPLATE\FORMSWIELDAWELL SAMP. WPD
NSM 53154




CAMBRIA'

WELL SAMPLING FORM
Project Name: City of OQakland Cambria Mgr: Rws Well ID: muva—1)
Project Number: 153-1247 Date: @#g ?/ 7Y Well Yield:
1
Site Address: Sampling Method: Well Diameter: 7 ““ pve
7101 Edgewater Drive . :
Qakland, California _. Disposable bailer Technician(s): &2 /3—0 /5 A
Initial Depth to Water: - (. 63 Total Well Depth: /4.5 ¢ Water Column Height: /3 pp
Volume/ft: (U, L 1 Casing Volume: Z, g§ 3 Casing Volumes:  (,, 7 ¢4
Purging Device:  sub pump Did Well Dewater?: Total Gallons Purged: Cn e </
)
Start Purge Time: PARSY Stop Purge Time: 7° 513 Total Time: /() 0 o
) Well Diam. Volume/ft (gallons)
i | Casing Volume = Water column height x Volume/ ft. 2" 0.16
4" 0.65
6" 147
Time Casing Temp. pH Cond. Comments
Volume
2% 4l as .S (. Y 394
2" 4 2 236 s 1366
204 | 8.9 22. [ 6o S 3699
Post-purge DO=__ 0. 49 ug/L
Post-purge ORP=_-25 myV
FerrousIron=__ < % /0  ug/L |
Sample ID Date Time Container | Preservative Analytes Analytic Method E
Type [
' 4 voa’s HCL TPHg, BTEX, - . 8020
J %fZ% Z\SS MTBE 8015, confirm
[ : MTBE by 8260
\ 2 half-liter | none nitrate, sulfate,
plastic alkalinity
J/ J \i_/ 2 ambers | none TPHd/TPHKk/TPHmo NOTE: silica '
gel clean up

DATEMPLATEWFORMS\FIELDAWELLSAMP WFD
NSM 5/31/94




|
WELL SAMPLING FORM
Project Name: City of Oakland Cambria Mgr: Qws WellID: /\yn) -~ ) -
Project Number: 153-1247 Date: & / Z 5/ &) Well Yield:
Site Address: Sampling Method: Well Diameter: ;7 “pve
7101 Edgewater Drive . ;
QOakland, California _ Disposable bailer Technician(s): é% /'E)‘O ;
Initial Depth to Water: 7 5 ﬁﬂ Total Well Depth: )6 ) 2 Water Column Height: 2 g7
Volume/ft: 0. | 1 Casing Volume: |, 70 3 Casing Volumes: 2 ( ~ '
Purging Device: sub pump Did Well Dewater?: ) Total Gallons Purged: +7/]
I
Start Purge Time: Lf \) () Stop Purge Time: HZg Total Time: {O - '
|
Well Diam. Volume/ft (gallons) |
| 1 Casing Volume = Water column height x Volume/ ft. 2" 0.16 |
' 4 0.65 }
6" 1.47 ;
I
Time Casing Temp. pH Cond. Comments
Volume ' ;
e 7 22213 1.5 %0y
916 7.4 7zl o 7.4 392¢
I 2. b Z1. 0 7.5 Z 4o00¢)
Post-purge DO=__ 5 . 54 ug/L
Post-purge ORP=_— /49 mV |
Ferrous Iron=___ O-<X ug/L
Sample [D Date Time Container | Preservative Analytes Analytic Metho&
Type
4 voa’s HCL TPHg, BTEX, - _ 8020
Wl % /25&) H20 MTBE 8015, confirm
\ MTBE by 8260
- 2 half-liter | none nitrate, sulfate,
plastic alkalinity
gel clean up

DATEMPLATEAFORMS\FIELDAWELLSAMP. WPD
MSM 53104

1 \% Qk \Q 2 ambers none TPHd/TPHL/TPHmo NOTE: silica




WELL SAMPLING FORM
Project Name: City of OQakland Cambria Mgr: Rws WelllD: M hJ- 175
Project Number: 153-1247 Date: () / 24 Well Yield:
M | Site Address: Sampling Method: Well Diameter: 2 “ pve
| | 7101 Edgewater Drive :
Qakland, California _ Disposable bailer Technician(S): o /3-0

Initial Depth to Water: () 71 | Total Well Depth: 70 AN Water Column Height: )y {3

| Volume/ft: 0. 1L 1 Casing Volume: | (7 oa /| 3 Casing Volumes: <, 5 oui -7
| Purging Device:  sub pump- Did Well Dewater?: ygg Total Gallons Purged:- A
_ ; Start Purge Time: )/, | StopPurge Time: /O / ¥ Total Time: 5 :
- 7 Well Diam. Volume/ft (gallons)
# 1 Casing Volume = Water column height x Volume/ fi. 2" 0.16
4 0.65
6" 1.47
Time Casing Temp. pH Cond. Comments
Volume
Jo 1 le 5 /99 7./0 3999
. \ ) :
v/ e\ C)_ewo\"s [T A
’ \
Post-purge DO= m Ohug/L
Post-purge ORP=__ - n2f, mV ;
Ferrous Iron= o w bW ug/LL
| Sample ID Date Time Container | Preservative Analytes Anatytic Method
‘ Type
R 4 voa’s HCL TPHg, BTEX, - . 8020
NSRS T L A MTBE 8015, confirm
i . MTBE by 8260
2 half-liter | none nitrate, sulfate,
| plastic ‘ alkalinity
|
J} \l, 2 ambers | none TPHd/TPHK/TPHmo NOTE: silica
‘ .gel clean up

DATEMPLATEVFORMSFIELDAWEL L SAMP.WFD
NSM 573194

.
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CAMBRIA

WELL SAMPLING FORM
Project Name: City of Oakland | Cambria Mgr: tws WellID: My J-1 Y
Project Number: 153-1247 Date: @/ A / o0 Well Yield:
Site Address: Sampling Method: - Well Diameter: / “ pve
7101 Edgewater Drive . ;
Qakland, California _ Disposable bailer Technician(s): 5O ‘
, ) St |
Initial Depth to Water: ’7 S d Total Well Depth: | 5. ]2 Water Column Height: "/, B’ 2
Volume/ft:  O.1{ 1 Casing Volume: {. 2 5 3 Casing Volumes: 3, 7< ‘
Purging Device:  sub pump Did Well Dewater?: Total Gallons Purged: L{ o |
<
Start Purge Time: [0: 7 @ Stop Purge Time: [0 "2 Total Time: 1® pmacns
Well Diam. Volume/ft (gallons)
[ 1 Casing Volume = Water column height x Volume/ ft. 2" (.16
4" 0.65
6" 1.47
Time Casing Temp. pH Cond. Comments
Volume .
/027 (.3 pA T .15 | X999
[0 2Y 2. & O ) .73 3949
/0 31 2.9 24 717 S)fyq |
Post-purge DO=___ 057 ug/L
Post-purge ORP=_ -p21  mV
Ferrous Iron= .4 ug/L
Sample ID Date Time Container | Preservative Analytes Analytic Method
Type
2 . 4 voa’s HCIL. TPHg, BTEX, -. 8020
M~y 0% A5l {ovHO MTBE 8015, confirm
i MTBE by 8260
2 half-liter | none nitrate, sulfate,
plastic alkalinity
\L - 2 ambers none TPHA/TPHk/TPHmo NOTE: silica
h gel clean up
) DATEMPLATEAFORMSWIELD\WELLSAMP. WPD
MSM 5/3144




. CAMBRIA :

; WELL SAMPLING FORM
Project Name: City of Qakland Cambria Mgr: Rws WelllD: /1y, -1 B
| ,
L | Project Number: 153-1247 Date: % / 7 5 /N0 Well Yield:
| Site Address: Sampling Method: Well Diameter: 7 “pve
| | 7101 Edgewater Drive : |
QOakland, California | Disposable bailer Technician(s): & /3-0
b | mnitial Depth to Water: /) 2 7 Total Well Depth: 2 £ & Water Column Height: /5 43
Volume/ft: O 1 Casing Volume: / G 3 Casing Volumes: 5 o O\.p /1
Purging Device:  sub pump Did Well Dewater?: Total Gallons Purged: S o)
Start Purge Time: //: %0 Stop Purge Time: /{40 Total Time: He e !
- |
Well Diam. Yolume/ft (gatlons)
i 1 Casing Volume = Water column height x Volume/ ft. 2" 0.16
i 4 0.65
6" 147
| Time Casing Temp. pH Whd. Comments
Volume ,
TS % ol | 7 36 7559
Ly 1‘-3 2,33 1i b 729 "?Q’QQ-!;»_ f
Pl 1 3 560 21.9 /.35 7999 ;
|
Post-purge DO=__ 5. 98 ug/L
| Post-purge ORP=-074 mV
Ferrous Iron= 2.0 ug/L
Sample ID Date Time Container | Preservative *  Anal ytes Analytic Method
l, Type -
. 4 voa’s HCL TPHg, BTEX, - ¢ 8020
| o, ¢ (oF20lliug MTBE 8015, confirm
| | ‘ MTBE by 8260
2 half-liter | none nitrate, sulfate,
| plastic alkalinity
| ‘L ~J | 2ambers | none TPHA/TPHK/TPHmo | NOTE: silica
| v gel clean up
' DATEMPLATENFORMS\FIELIAWELLSAMP. WPD
NSM 573194




CAMBRIA

WELL SAMPLING FORM
Project Name: City of Qakland Cambria Mgr: Kws WellID: (W J -~ |/
Project Number: 153-1247 Date: D / 75/60 Well Yield:
Site Address: Sampling Method: Well Diameter: 7 “pve
7101 Edgewater Drive
Qakland, California Disposable bailer

Technician(s): C® / 30

Initial Depth to Water: 44, Sﬁ

Total Well Depth: /4, /%

Water Column Height: /) QF

Volume/ft:

1 Casing Volume: {, )0

3 Casing Volumes: 5 o

Purging Device:  sub pump Did Well Dewater?: Total Gallons Purged: 2~ g S
Start Purge Time: f 280 Stop Purge Time: { 77/ () Total Time:
Well Diam. Volume/ft (gallons)
I 1 Casing Volume = Water column height x Valume/ ft. 2" 0.16
4" 0.65
6" 147
Time Casing Temp. pH Cond Comments
Volume
1202 1.7 219 27
[7: 04 7. 4 253 2R2 | _Hea
17" 0% £y \ 2¢ § K7 | tar
Post-purge DO=_9.¢.7 ug/L
Post-purge ORP=__n < ¢ mV
Ferrous Iron=__ 2. © ug/L
Sample ID Date Time Container | Preservative Analytes Analytic Method
Type
4 voa’s HCL TPHg, BTEX, - . 8020
Vi oV ‘6'/25/90 e, MTBE 8015, confirm
| / / | MTBE by 8260
!
i 2 half-liter | none nitrate, sulfate,
', plastic alkalinity
J \lJ ~L 2 ambers | none TPHJ/TPHK/TPHmo NOTE: silica
gel clean up

DATEMPLATEFORMS\FIELDVWELLSAMP. WP
NEM 53144
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DATEMPLATEFORMS\FIELDAWELLSAMP.WTD
NSM 5/31/94

| WELL SAMPLING FORM
' I Project Name: City of OQakland Cambria Mgr: Rws WellID: TR/,
! Project Number: 153-1247 Date: Well Yield:
i | | Site Address: Sampling Method: Well Diamctcr:(ﬂ “pve
i | 7101 Edgewater Drive |
| Qakland, California Disposable bailer Technician(s): € B /T)'O 1
| |
Initial Depth to Water: 72 , & / Total Well Depth: ;. < Water Column Height: 57, 044 |
' Volume/ft: / 5 1 Casing Volume: 2 |7 , | 3 Casing Volumes: 36 ;
Purging Device:  sub pump Did Well Dewater?: Total Gallons Purged: L{O aa |l
: Aa
| Start Purge Time: Stop Purge Time: Total Time:
Weil Diam, Volume/ft (gallons
‘ 1 Casing Volume = Water column height x Volume/ ft. 2" 0.16
e 0.65
6 1.47
’ Time Casing Temp. pH Cond. Comments
Volume
| | St ey (7 E8gaat | 2U.C .20 (658 |
| 43z | & 24,2 - 1.2e (L2S
|
| Post-purge DO=__ ¢ 33 ug/L
| Post-purge ORP=_pgs mV
Ferrous Iron=__ /. 0 ug/L
| Sample ID Date Time Container | Preservative Analytes Analytic Method ||
Type
. 4 voa’s HCL TPHg, BTEX, 8020
TBw-3 s | Sor MTBE 8015, confirm
| MTBE by 8260
2 half-liter | none nitrate, sulfate,
plastic alkalinity
\lj % 2 ambers none TPHd/TPHk/TPHmo NOTE: silica
gel clean up




™ "TAMBRIA
WELL SAMPLING FORM -

Project Name: City of Oakland

Cambria Mgr: Rws

WellID: 172, o

Project Number: 153-1247 Date:  FI25/80 Well Yield:

Site Address: Sampling Method: Well Diameter: (_., “pve
7101 Edgewater Drive

QOakland, California Disposable bailer

Technician(s): (% / 30

Initial Depth to Water: Y 2 (

Total Well Depth: |7 7

Water Column Height: B; OR

Volume/ft: |, H'? 1 Casing Volume: \| j’? 3 Casing Volumes: 56 L0
’ 7t (2 N ‘ . :
Purging Device: M “" | Did Well Dewater?: Total Gallons Purged:
Start Purge Time:  S: /0 Stop Purge Time: 9’ 39 Total Time: .
Well Diam. Yolume/ft (galions)
& ! Casing Volume = Water column height x Volume/ ft. 2" 0.16
4 © 065
6" : 1.47
Time Casing Temp. pH Cond. Comments
Volume
317 I 23.2 1.25 b3y
2030 | 24 2t.] 748 | 53]
2140 30 20 6 /037 23
Post-purge DO=__ .1 ug/L
Post-purge ORP=__ [/, mV
Ferrous Iron= O ug/L
Sample ID Date Time Container | Preservative Analytes Analytic Method
Type :
4 voa’s HCL / | TPHg BTEX, - 8020 _
2 'y . z
N\ Bio- /2 .05 MTBE 8015, confirm
F ! 5 MTBE by 8260
2. ﬁgllf-liter none nitrate, sulfate, -
plastic alkalinity
J 'J 2 ambers none TPHd/TPHk/TPHmo NOTE: silica
gel clean up

DATEMPLATE\FORMSWFIELD\WELLSAMP. WPD
NSM 573194




ATTACHMENT C

Standard Field Procedures for Monitoring Wells




A
I

STANDARD FIELD PROCEDURES FOR MONITORING WELLS

This document describes Cambria Environmental Technology’s standard field methods for drilling, installing,
developing and sampling groundwater monitoring wells. These procedures are designed to comply with
Federal, State and local regulatory guidelines. Specific field procedures are summarized below.

Well Construction and Surveying

Groundwater monitoring wells are installed in soil borings to monitor groundwater quality and determine the
groundwater elevation, flow direction and gradient. Well depths and screen lengths are based on groundwater
depth, occurrence of hydrocarbons or other compounds in the borehole, stratigraphy and State and local
regulatory guidelines. Well screens typically extend 10 to 15 feet below and 5 feet above the static water level
at the time of drilling. However, the well screen will generally not extend into or through a clay fayer that is
at least three feet thick.

Well casing and screen are flush-threaded, Schedule 40 PVC. Screen slot size varies according to the
sediments screened, but slots are generally 0.010 or 0.020 inches wide. A rinsed and graded sand occupies
the annular space between the boring and the well screen to about one to two ft above the well screen. A two
feet thick hydrated bentonite seal separates the sand from the overlying sanitary surface seal composed of
Portland type LII cement.

Well-heads are secured by locking well-caps inside traffic-rated vaults finished flush with the ground surface.
A stovepipe may be installed between the well-head and the vault cap for additional security. The well top-of-
casing elevation is surveyed with respect to mean sea level and the well is surveyed for horizontal location with
respect to an onsite or nearby offsite landmark.

Well Development

Wells are generally developed using a combination of groundwater surging and extraction. Surging agitates
the groundwater and dislodges fine sediments from the sand pack. After about ten minutes of surging,
groundwater is extracted from the well using bailing, pumnping and/or reverse air-lifting through an eductor
pipe to remove the sediments from the well. Surging and extraction continue until at least ten well-casing
volumes of groundwater are extracted and the sediment volume in the groundwater is negligible. This process
usually occurs prior to installing the sanitary surface seal to ensure sand pack stabilization. If development
occurs after surface seal installation, then development occurs 24 to 72 hours after seal installation to ensure
that the Portland cement has set up correctly.

All equipment is steam-cleaned prior to use and air used for air-lifting is filtered to prevent oil entrained in the
compressed air from entering the well. Wells that are developed using air-lift evacuation are not sampled until
at least 24 hours after they are developed.

Groundwater Sampling

Depending on local regulatory guidelines, three to four well-casing volumes of groundwater are purged prior
to sampling. Purging continues until groundwater pH, conductivity, and temperature have stabilized.
Groundwater samples are collected using bailers or pumps and are decanted into the appropriate containers
supplied by the analytic laboratory. Samples are labeled, placed in protective foam sleeves, stored on crushed
ice at or below 4°C, and transported under chain-of-custody to the laboratory. Laboratory-supplied trip blanks
accompany the samples and are analyzed to check for cross-contamination. An equipment blank may be
analyzed if non-dedicated sampling equipment is used.

CAWINDOWS\DESKTOPACofO-3q00.wpd




