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October 17, 2003 S,

Project 53087 Task 007

Mr. Jeff Christoff

Blue Print Service Company
149 Second Street

San Francisco, California 94105

" Quarterly Groundwater Remediation and Monitoring Report

April through July 1, 2003

BPS Reprographic Services Facility
1700 Jefferson Street

Oakland, California

Dear Mr. Christoft:

MACTEC Engineering and Consulting, Inc., (formerly Harding ESE) presents this quarterly status letter-
report on the groundwater monitoring and remedial activities at the BPS Reprographic Services (BPS)
facility located at 1700 Jefferson Street in Oakland, California (Plate 1). This letter-report covers the
period from April 1 through July 1, 2003, and was prepared to satisfy the quarterly groundwater
monitoring requirements of the Alameda County Department of Health Care Services (ACHCS).
Additionally, this letter-report presents the results of a statistical comparison of groundwater data
collected pre and post purge. The Second Quarter 2003 sampling event did not occur until July 1, 2003
due to delivery of monitoring equipment to the incorrect address.

BACKGROUND

Three underground gasoline storage tanks were removed from the property in 1987 and a preliminary soil
and groundwater investigation indicated that a release of fuel into the subsurface had occurred. Three
groundwater-monitoring wells (MW-1, MW-2, and MW-3) were installed on the property to evaluate the
distribution of petroleum hydrocarbons in the groundwater and to determine the direction of groundwater
flow. Free phase hydrocarbon (FPH) was found in MW-1. Groundwater level measurements indicated
that the local groundwater gradient was in a north to northwest direction.

In November 1987, monitoring well MW-2 was abandoned to facilitate the construction of the present
BPS facility and, in January 1988, two additional wells, MW-1A and MW-4, were installed as
groundwater extraction wells. MACTEC also installed one offsite monitoring well, MW-5, in
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August 1988 and a second offsite well, MW-6, in Aprit 1996, The monitoring well locations are shown
on Plate 1.

In 1992, a groundwater extraction system was constructed at the site to remove FPH from the
groundwater surface. Groundwater was extracted from MW-1A and MW-4 and passed through an
oil-water separator that removed the FPH. The water was then drawn into a 3,000-gallon bioreactor tank
for treatment by hydrocarbon reducing microbes. Air and nutrients were supplied to the water within the
bioreactor to facilitate microbial growth. The treated water from the bioreactor was pumped in batches
of approximately 500 gallons through three granular activated carbon vessels before discharge under a
wastewater discharge permit from the East Bay Utility District to the sanitary sewer. The treatment

system processed approximately 1,385,490 gallons of groundwater and an estimated 5,062 pounds of
FPH were recovered.

By 1999, the oil-water separator was no longer recovering FPH and FPH was no longer present in any of
the groundwater monitoring wells. Dissolved hydrocarbon concentrations were decreasing and
MACTEC requested approval from The County to terminate groundwater extraciion and to modify the
remediation technique to insitu-bioremediation using an oxygen-releasing compound (ORC™). ORC™ is
manufactured and distributed by Regenesis, Inc.; its purpose is to increase the concentration of dissolved
oxygen (DO} in the groundwater and to augment the ability of naturally occurring microbial organisms in
the groundwater to biodegrade the dissolved petroleum hydrocarbons. The County approved this plan in
a letter dated September 28, 1999, following the submittal of an ORC™ calculation sheet and a
Groundwater Monitoring Plan, dated September 23, 1999,

MACTEC implemented the in situ remediation technique by placing ORC™ in treatment wells: MW-1A,
MW-3, MW-4, and MW-35 on September 29, 1999, The ORC™ is contained in fabric “socks” which
release oxygen over time until the compound’s oxygen releasing potential is depleted. MACTEC
installed five socks in each treatment well at the approximate depth of the well’s screened interval. As
described in the Groundwater Monitoring Plan, the ORC™ socks are removed from the treatment wells
two weeks before each quarterly groundwater monitoring event, then replaced after sampling is complete.

The Groundwater Monitoring Plan outlined procedures for groundwater sampling using a non-purge
method approved by the Regional Water Quality Control Board in a letter dated January 31, 1997. The
first quarter that the new Groundwater Monitoring Plan was implemented, sampling included duplicate
sampling using both the purge and non-purge methods (sece MACTEC’s quarterly report, dated October
25, 1999).

During the Fourth Quarter 2002 groundwater monitoring event MACTEC removed the ORC™ socks
from the treatment wells per a request from the ACHCS in a September 27, 2002 letter to BPS. The
ACHCS suggested that contaminant concentrations may not be accurate due to the presence of the
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ORC™ socks and requested the socks be removed and DO allowed to return to back ground levels.
Additionally, the ACHCS suggested in the same letter that the ORC™ socks appear to be ineffective as
contaminant concentrations continue to be high in MW-1 and MW-5.

During the ORC™ socks removal effort from MW-5 it was discovered that the socks were stuck. ORC™
socks can become stuck in monitoring wells when the well casing has become disturbed or bent. This can
typically be caused by even minor seismic occurrences in the area of the well. The ORC™ socks
remained stuck in MW-5 despite three removal attempts including attempts incorporating an industrial
winch and tripod. An ORC™ sock removal effort was performed on September 17, 2003 utilizing a drill
rig. The socks were successfully removed with no damage to the monitoring well.

SECOND QUARTER 2003 GROUNDWATER SAMPLING AND ANALYSIS

On July 1, 2003, MACTEC conducted the quarterly groundwater monitoring of MW-1, MW-3, and
MW-6 (Plate 1) using the purge and sample method as described in the September 27, 20062 ACHCS
letter. Prior to sampling, MACTEC measured the depth to groundwater from the top of casing (TOC) of .
wells MW-1, MW-3 and MW-6 using an electronic water level indicator. These measurements are
displayed on Plate 2 and tabulated in Table 2.

Monitoring well samples were collected according to methods described in the September 27, 2002
ACHCS letter and typical well purging protocol as described in Ground-Water Sampling Preparations
and Purging Methods at Water-Supply Wells and Monitoring Wells dated September 1999 by Jacob Gibs
and F.D. Wilde. This document was provided as a reference for groundwater monitoring procedures by
the ACHCS case worker.

Immediately after sample collection, MACTEC labeled and stored the samples in a cooler with ice. The
groundwater samples were kept chilled until submitted to Sequoia Analytical Laboratory (Sequoia), a
California state-certified laboratory (CA ELAP Certificate #2374), under chain-of-custody protocel for
the following analyses:

s Total petroleum hydrocarbons as gasoline (TPHg) in accordance with EPA Method 8015 modified.
e Benzene, toluene, ethylbenzene, and total xylenes (BTEX) in accordance with EPA Method 8020.

o  Methyl tertiary butyl ether (MTBE) in accordance with EPA Method 8020 with confirmation of
detections by EPA Method 8260.

« Ethylene Dichloride (EDC) by EPA Method 8260.

The analytical results for TPH-g, BTEX and MTBE are displayed on Plates 3 and 4. Historical
groundwater elevations are shown graphically on Plate 5. Historical analytical results for TPH-g, BTEX
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and MTBE are shown on Table 3. Analytical resuits for groundwater samples collected pre-purge are
presented on Table 4a. Analytical results for groundwater samples collected post-purge are presented on
Table 4b. Analytical results for samples collected pre and post purge during the First Quarter 2003
groundwater monitoring event are displayed on Table 4c. Historical anaytical results for Tert-amyl -
methyl ether (TAME), Tert-butyl alcohol (TBA), Di-isopropy! ether (DIPE), Ethylene Dibromide (EDB),
Ethyl tert Butyl Ether (ETBE) and EDC are displayed on Table 5. The certified analytical reports
(CARs) are presented in the Appendix A.

PRE AND POST PURGE STATISTICAL ANALYSIS

The ACHCS September 27, 2002 letter requested a statistical analysis comparing pre-and post purge
groundwater sample results and parameters to determine if there is a significant difference. Post purge
groundwater parameters as well as samples were collected during the First and Second Quarter 2003
Monitoring events for comparison against existing pre-purge data.

Data from sixteen groundwater sampling events collected prior to purging of the wells was available for
comparison to post purge data collected during the First and Second Quarter 2003 sampling events. This
data is displayed on Tables 1 and 4a.

Analytical results from MW-1, -3, -5, and -6 were evaluated. Post-purge data from MW-5 was not
available due to ORC™ socks stuck in the well as described above. In order to make statistical
comparisons, all values less than or equal to analyte detection limits were set equal to the detection limit.
Ethlybenzene has not been detected in any groundwater samples collected from MW-6 and therefore, no

 statistical analysis was conducted for this analyte in that well.

Data for all wells were evaluated for normality and log normality using the Shapiro-Wilks test. A
description of the Shapiro-Wilks test is included with this report under Appendix C. To test for log
normality, the Shapiro-Wilks test was applied to natural log transformed data. The p-values for these test
results are included in the Statistical Summary Tables 6 and 7. 1f the post-purge data was neither normal
nor log normal, box and whisker plots were constructed to compare the pre- and post-purge data.

An upper tolerance limit [UTL (USEPA, 1989)] was calculated to determine if the chemical post-purge
results were equivalent to historic and contemporaneous pre-purge analytical results. This method is
applicable to normally and Jog normally distributed data. The UTL is calculated as shown below:

UTL = mean + K*standard deviation

gamma = 0.95, coverage = 0.95 (95% of future points will fall below UTL 95% of the time)
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Two sets of post-purge data were available for the groundwater parameters. If the pre-purge data were
normally distributed, then the t-test was used to compare the pre- and post-purge data. A description of
the t-test is included with this report under Appendix D. Alternatively, if the data were log normally
distributed, then the Mann-Whitney test was run to compare the two groups. A description of the Mann-
Whitney test is included with this report under Attachment E. If the pre-purge parameter data was
neither normal nor log normal, then the UTL method was used to compare the maximum parameter
datum to the 95" percentile UTL of the pre-purge data.

Chemical Concentration Statistical Analysis

The results of the chemical concentrations in groundwater statistical analysis are summarized in Table 6.
For all analytes detected in MW-1 and MW-3 the post-purge analytical results were less than the
calculated 95" percentile UTL for the pre-purge data, indicating no statistical difference. For MW-6 the -
post-purge results for Total Xylenes and TPH-g were also less than the applicable calculated 95™
percentile UTL for the pre-purge data. Ethlybenzene has not been detected in any groundwater samples
collected from MW-6 and therefore, no statistical analysis was conducted for this analyte in that well.
Pre-purge results for Benzene, MTBE, and Toluene in MW-6 were neither normal nor log normal. The
box plots for these analytes are presented in Plates 6, 7, and 8, respectively. Comparison of the post-
purge results for these three analytes to the applicable box plots reveals that all the results for Benzene
and Toluene are less than the 75™ percentile UTL of the respective pre-purge result. The post-purge
results for MTBE are less than the 25% percentile UTL of the pre-purge results.

Groundwater Parameter Statistical Analysis

Results of the groundwater parameter statistical analysis are summanzed in Table 7. None of the pre-
and post-purge parameter results were statistically different. However, the Mann-Whitney Test results
suggested that the pre- and post-purge DO values in MW-6 were significantly different. Due to the small
number of data points (N) in the post-purge group, additional analysis was performed. The results
indicated the maximum post-purge DO value was less than the 95" percentile UTL of the natural log
transformed data. Also, the natural log of the maximum value of the post-purge data is approximately in
the 90-95" percentile of the pre-purge data based upon comparison to the box plot (Plate 9). Based upon
these analyses it is concluded that the pre- and post-purge DO results for MW-6 are not significantly or
statistically different.

DISCUSSION

Groundwater Monitoring Data

As shown in Table 2 and on Plate 5, the groundwater surface elevation increased an average 0£.0.25 feet
across the site as compared to last quarter’s measurements. Using the groundwater ¢levations from MW-
1, MW-3 and MW-6 as measured on July 1, 2003, groundwater contours were created and are shown on
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Plate 2. Based on the groundwater elevations, the groundwater gradient is approximately 0.006 ft/ft.
The direction of flow appears to be West to Northwest.

Table 3 displays a summary of historical groundwater sample results through September 29, 1999, when
the typical purge and sample protocol was terminated. Plate 3 presents the sample results from this
quarter’s sampling event. Table 4a and Plate 4 display historical groundwater sample results since
instituting #n sifu bioremediation using ORC™ socks and a non-purge sampling protocol. As of
December 2002 in situ bioremediation using ORC™ socks was suspended. As of July 1, 2003 the data
displayed on Table 4a and Plate 4 were collected by the purge and sample protocol described in the
previous section.

As shown on Plate 3 and Table 4a, concentrations of TPH-g, BTEX and MTBE remained within the
range of historical values (including historical concentrations monitored prior to September 1999) for all
the wells sampled. However, TPH-g and BTEX concentrations in MW-1 were the highest monitored
since the no purge sampling protocol was instituted in September 1999. TPH-g ranged from non-
detectable with a detection limit of 0.05 mg/l (MW-6) to 61 mg/l (MW-1). Benzene ranged from non-
detectable with a detection limit of 0.05 ug/l (MW-6) to 7,700 ug/l (MW-1). Toluene ranged from non-
detectable with a detection limit of 0.05 ug/l (MW-6) to 11,000 ug/l (MW-1). Ethylbenzene ranged from
non-detectable with a detection limit of 0.05 ug/l (MW-6) to 1,200 ug/l (MW-1). Total Xylenes ranged
from non-detectable with a detection limit of 0.05 ug/l (MW-6) to 6,700 ug/l (MW-1). MTBE was not
detected in samples from any of the groundwater monitoring wells this quarter with detection limits
ranging from 2.5 ug/l (MW-6) to 250 ug/L (MW-1). A laboratory provided trip blank consisting of
organic free water was transported to and from the Site with the samples described above. The trip blank
was analyzed for TPH-g, BTEX and MTBE with the groundwater samples using EPA Method
8015M/8020M. The CARS reported no analytes of concern were present in the trip blank equal to or
above their respective detection limits. .

Historical analytical results for TAME, TBA, DIPE, EDB, ETBE and EDC are displayed on Table 5. As
described in the ACHCS September 27, 2002 letter to BPS these analyses were performed per ACHCS
request during the Fourth Quarter 2002 monitoring event. None of these analytes were detected in any of
the groundwater samples collected from MW-1, MW-3, MW-5 and MW-6 except for EDC. EDC was
detected in the samples collected from MW-1 at a concentration of 370 ug/L and MW-5 ata
concentration of 220 ug/l. As a result of this detection of EDC an analysis was performed for EDC in the
groundwater sample from MW-1 during the Second Quarter 2003 event. EDC was detected in this
sample at a concentration of 400 ug/L. As described above MW-5 could not be sampled this quarter due
to obstruction by the stuck ORCs.

As described above, the ORC™ socks were removed from all treatment wells during the Fourth Quarter
2002 monitoring event per ACHCS request (except MW-5, ORC™ socks removed from this well
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September 17, 2003). The ORC™ socks were removed to allow the DO concentrations in each well to
return to background levels. Prior to sampling during the Second Quarter 2003 event, DO was monitored
in each well. The DO concentrations monitored in wells MW-1, MW-3 and MW-6 were significantly
greater than typical DO concentrations monitored in these wells (Table 1) with or with out ORC™ socks
and suggest equipment malfunction. Temperature values collected from the same wells using the same
equipment were higher than normal and also suggest equipment malfunction. Although it can be
reasonably assumed that DO levels have returned to background levels due to the length of time ORC™
socks have been absent from the wells, DO will continue to be monitored during future quarterly events
to confirm DO has returned to background levels.

The ACHCS letter of September 27, 2002 suggests that the presence of ORC™ socks may effect
contaminant concentrations in wells containing them. The letter asks if contaminant concentrations will
rebound after ORC™ socks have been removed from the wells longer than two weeks. As described
above, ORC™ socks were removed from all wells containing them during the Fourth Quarter Monitoring
Event in 2002 and not replaced. Groundwater has been sampled post purge during the subsequent First
and Second Quarter Monitoring Events in 2003. There continues to be a slight increasing trend of BTEX
concentrations in MW-3 over the last four events beginning in June of 2002 compared to analytical
results from two years previous. However, as MW-3 was being used as a treatment well up until the 4%
Quarter 2002 event, the presence of ORC™ socks appears unrelated to this trend. TPH-g and BTEX
concentrations in MW-1 were significantly higher this monitoring event compared to data collected
during the previous three years. Well MW-1 will continue to be monitored during the upcoming
quarterly events and TPH-g and BTEX concentrations evaluated for increased values. The impact
ORC™ socks had on contaminant concentrations in the treatment wells will continue to be evaluated as
the data becomes available.

Pre and Post Purge Statistical Analysis Results

Based upon the available evidence, the post-purge results of the April and July 2003 groundwater
monitoring events are equivalent to the historical and contemporaneous pre-purge analytical and
groundwater pararmeter results.

RECOMMENDATIONS

MACTEC recommends continued quarterly monitoring utilizing the procedures outlined in the ACHCS
September 27, 2002 letter. MACTEC recommends analysis of the ORC™ socks effectiveness as
prescribed by the ACHCS before continuing their use at the site. Based upon the results of the pre and
post purge groundwater data, MACTEC recommends continuing pre-purge groundwater monitoring with
ACHCS approval.
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The workplan requested in the ACHCS September 27, 2002 letter is currently being created and will
contain responses to the remaining comments in the ACHCS letter that have not been addressed by this
or previous quarterly reports.

MACTEC recommends that Blue Print Services send a copy of this report to the following address:

Mr. Don Hwang

Alameda County

Environmental Health Services
1131 Harbor Bay Parkway, Suite 250
Alameda, California, 94502-6577

While under contract to BPS, MACTEC will continue to provide quarterly groundwater mom'torfng and
reporting as required by The County.

If you have any questions, please contact the undersigned at (415) 278-2118.

Sincerely,

MACTEC ENGINEERING AND CONSULTING, INC.

ﬁmn/W’

David 8. Nanstad
Project Engineer

Steven Hickey f
Senior Engineer

DSN SFOmain:/Cityblue/2q03

4 copiecs submitted
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Table 1, Groundwater Parameters
l BPS Reprographic Services Facility
1700 Jefferson Street ‘
Qakland, California i
Dissolved Oxygen (me/L) MWw-1 MW-23 MW-5 MW-6
9/29/1999 2.90 1.70 0.40 1.80
l 11/5/1999 4.00 1030 4.00 2.80
11/22/1999 ‘1.80 2.40 2.00 3.20
1/28/2000 2.90 8.40 1.60 2.20
2/11/2000 2.50 2.30 1.80 3.50
5/12/2000 2.00 7.40 2.40 170
5/30/2000 1.90 2.60 1.80 3.20
9/1/2000 2.90 3.40 2.30 2.70
9/15/2000 2.00 1.80 2.20 3.80
11/9/2000 NA 5.00 5.30 NA
11/17/2000 3.10 420 3.40 6.00
3/15/2001 2.00 7.00 1.40 2.10
47212001 1.00 0.78 2.00 0.9%
6/1/2001 022 0.24 6.62 0.32
l 6/28/2001 0.32 0.56 0.53 0.71
8/16/2001 0.48 6.52 161 0.78
8/30/2001 0.33 0.40 0.23 0.46
12/14/2001 0.03 3.76 : 2.22 0.16
12/26/2001 0.16 0.28 0.19 6.21
4/10/2002 0.55 0.63 0.20 037
412312002 0.30 0.35 0.90 0.45
6/3/2002 0.38 5.16 4.32 0.65
6/14/2002 0.29 0.34 0.38 0.31
8/5/2002 0.33 0.28 .40 0.3
8/14/2002 0.34 0.28 0.42 0.63
12/6/2002 1.00 0.90 NA 0.62
12/27/2002 0.94 .96 NA 1.24
' 4/1/2003" 0.30 1.06 *NA NA'
7/1/2003% 765 7.70 NA 72
REDOX (mvolts)
' 5/30/2000 322 197 -128 203
9/15/2000 -269 3 -89 206
11/17/2000 64 178 296 230
47212001 -194 26 -36 102
6/28/2001 310 -283 -360 107
8/30/2001 NA NA NA NA
12/26/2001 12 11 11 1
4/23/2002 3 62 -29% 158
6/14/2002 0 245 -215 254
l 8/20/2002 -294 315 -238 228
12/27/2002 -315 357 NA -12
4/1/2003° . 82 .75 NA 172
l 7/1/2003° 212 230 NA 227
Temperature (deg F) :
9/29/199% 67.0 726 67.7 73.8
11/22/1999 66.4 62.9 65.0 69.8
2/11/2000 613 63.2 62.0 68.5
5/30/2000 711 74.8 76.3 ’ 76.2
9/15/2000 64.4 64.3 64,7 67.0
11/17/2000 54.5 58.1 68.1 65.9
47272001 63.5 64.9 66.2 66.4
I 6/28/2001 73.0 71.2 74,7 74.3
8/30/2001 74.8 7.6 78.3 78.7
1272612001 65.7 65.8 65.8 65.1
412312002 64.4 69.8 37.1 716
l &/14/2002 66.7 67.5 66.7 68.0
8/20/2002 64.6 67.6 66.2 68.0
12/27/2002 417 42.5 NA 41.7
4/1/2003° 64.6 67.6 NA 68.0
l 7/1/2003 79.4 80.3 NA 81.9
l DIN53087.001/Draf2003 xls MACTEC 1af2




Table 1. Groundwater Parameters
BPS Reprographlc Services Facility
1700 Jefferson Street
Oakland, California

pH MW-1 MW-3 MW-5 MW-6
9/29/1999 .39 8.53 .43 8.44
11/22/1999 6.86 8.42 6.84 6.79
241172000 6.80 6.94 6.83 6.72
5/30/2000 7.02 7.35 7.54 7.56
9/15/2000 7.06 7.54 6.76 6.62
11/17/2000 737 7.69 7.12 1.34
' 4/2/2001 6.9% 6.61 707 6.96
6/28/200] 690 6.74 6.78 6.83
'8/30/2001 7.85 7.91 7.9 8.41
12/26/2001 6.23 691 7.11 6.72
442372002 6.90 6.95 6.94 6.86
6/14/2002 7.05 124 7.08 6.89
8/20/2002 NA 6.89 NA 6.51
12/27/2002 . 6.33 6.41 NA 6.49
4/1/2003° 6.90 7.08 NA 6.70
7/1/2003° 7.42 7.59 NA 7.68
Specific Conductance (uS/cm) -
9/20/1999 976 380 1577 966
11/22/1999 1,004 1,500 1352 1,038
2/11/2000 992 1,327 1275 1,149
5/30/2000 845 1,020 758 924
9/15/2000 800 917 989 1,009
11/17/2000 785 970 742 886
4/2/2001 725 165 839 821
6/28/2001 1080 704 876 1021
83072001 924 1015 975 931
12/26/2001 248 496 333 891
42312002 922 601 848 977
6/14/2002 932 767 810 961
8/20/2002 1015 809 891 -
12/27/2002 956 791 NA 903
4/1/2003° 1128 300 NA 1021
7/1/2003" 1020 690 NA 970
Note:

Baseline dissolved oxygen measurement taken on 09/29/99, prior to initial installation of oxygen releasing compound

mg/l = milligrams per liter

mvolts = millivoits

deg F = degrees Fahrenheit

p8/cm = micro-ohms per centimeter

NA=Not Available

1 = indicates data not available due to equipment malfunction

a = indicates dissolved oxygen and temperature readings collected on this dats ahove typical mnge
and should be considered suspect

b = indicates this data collected post purge

DN53067.00/Drafi2Q03 xls MACTEC 2of2




Table 2. Groundwater Elevation Data
BPS Reprographic Services Facility
1700 Jefferson Street
Qakland, Callfornia

MW-1 MW-3 MW-5 MW-8 Average
TOC Elev.] 3236 [TOCElev.| 31.77 [TOCElev.}| 30.56 [TOCElev.| 31.26 Change
Date Water Water Water Water Water Water Water Water Since
Sampled Level Elevation Level Elevation Level Elevation Level Elevation | Preceding
3/6/1996 NM -- 24.79 6.08 23.53 7.03 NA -§ Quarter
6/11/1996 FP -- 25.60 68.17 23.78 6.78 25.16 6.10 -0.53
9/19/1996 FP - 26.09 568 24 .48 8.08 25.76 5.50 -0.80
12/23/1996 FP - FP - 24.83 ‘573 25.88 5.38 -0.23
3/27/1997 FP - FP - 23.82 6.74 24.78 6.48 1.06
6/4/1987 26.41 5.95 2511 6.66 23.92 6.64 24.80 6.66 0.04
9/26/1997 26.80 5.56 25.41 £.36 24.29 6.27 24.80 6.46 -0.32
1212271997 26.00 6.36 24.91 6.86 24.02 6.54 24.71 6.55 0.42
3/31/1998 26.06 6.30 24.05 71.72 22.78 7.78 23.75 7.51 0.75
6/18/1998 25.60 6.76 23.71 B.0B 22 .51 8.05 23.22 8.04 0.40
8/28/1998 25.45 6.91 23.70 8.07 2274 7.82 22.23 9.03 0.23
12/2/1998 24.92 7.44 23.60 8.17 23.16 7.40 23.72 7.54 -0.32
3/10/1999 24.90 7.46 22.65 912 22.82 7.74 23.54 7.72 0.37
6/30/1999 2553 6.83 23.07 8.70 22.41 8.15 23.04 8.22 -0.04
9/29/1999 2423 8.13 23.03 8.74 22.81 7.75 23.42 7.84 -0.14
11/22/1999 24.33 8.03 23.68 8.09 22.88 7.68 23.64 7.62 -0.26
2/11/2000 24.38 7.98 23.74 8.03 2274 7.82 23.67 7.59 0.00
5/30/2000 23.57 8.79 22,97 8.80 21.73 8.83 22.82 8.44 0.86
9/15/2000 23.85 8.51 23.12 8.65 22.14 8.42 23.10 8.16 -0.28
11/16/2000 24 14 B.22 23.40 8.37 22.39 8.17 23.41 7.85 -0.28
4/2/2001 23.40 8.96 23.40 8.37 22.07 8.49 23.33 7.93 (.29
6/28/2001 23.58 8.78 23.17 8.60 2215 8.41 23.15 8.11 0.04
8/30/2001 24.00 B.36 23.35 8.42 22.35 8.21 23.35 7.91 -0.25
12/26/2001 24.18 8.18 23.54 8.23 22.49 8.07 23.27 7.99 -0.11
4/23/2002 NA NA 22.89 8.88 21.07 9.49 22.89 8.37 0.82
6/14/2002 23.41 8.95 22.85 8.92 21.80 8.76 22.81 8.45 -0.20
8/20/2002 23.85 8.51 23.11 8.66 2214 8.42 23.15 8.11 -0.31
12/27/2002 24,10 8.26 23.34 8.43 *NA *NA 23.41 7.85 -0.24
4/1/2003 23.75 8.61 22.90 8.87 *NA *NA 23.16 8.10 0.35
7/1/2003 23.50 8.86 22.80 B.97 *NA *NA 2275 8.51 0.25

TOC Elev. =top of casing elevation

NM = not monitored
FP = free product

- = no data collected
NA = not available

*

This data not available due to ORC socks stuck in well
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Table 3. Historical Groundwater Monitoring Analytical Resuits - Using Purge Maethod -
BPS Reprographic Services Facility
1700 Jafforson Street
Oakland, Califarnia

Tate Samped Thate Sampled
TPHg g B1/199) 9/1992 WU VI WINISN  GI91904 LUEI0NE w1995 G5 S1M1995 1NN We/1098  GLI/1996 WI/SSS  12773/1906 variieet W1 5026/1997 1221607 YIVL668 GIBN99R BZR/LSSE 1201998 VIS 6/30/1999  S/Z9(LE5S
MW GR 3 FP TP 3 o PP A HA NA HA MA I3 P FP 3 ] 58 41 “ E7) 26 26 I3 18 21
MW-1A 56 FP P L 178 9 190 4 53 4] & 200 13 02 7 [ s <] & 5k ° 15 a 10 18 Ha
MW3 ™ i i3 b » E) 4,500 5L 2 62 15 H 15 & . Fadl 5 a1 1 n 15 17 32 9.6 19 5.0
MW 56 P FP TP E] 16 2 35 1 1Y u 110 260 ] i 7 24 a 48 HA 5 “® 10 [} &8 HA
MWy 120 51 T =0 ] 5 59 5L 4 3 ) b P ] 5 " 35 3 » 44 17 i 15 23 7.7 1
MW-5 - - - - - - - - - - - ~ MD(O0$) NDMOS) NOE.GYH NDEES) MDE.05) HDEO.0H) TD(0.05) NIN0OT) WD) MX0os) MDEOSH VD005 NDEO)  HDE.0%
Renzme
S— - - E— - S— S———
MW I3 3 " 3 3 I3 3 A A A A A =3 TP T ¥ 2200 6000 B0 B30 LI B0 SZ80 . BI00 000 920
MALLA 17,000 FB b 23 17,000 16,000 13,000 0 11,000 8500 9900 4000 18O 16,900 P 12,000 K000 19,060 0,000 2100 00 LL00 3500 2,300 §400 Ha
MW LEoe P e FP FP 3200 1,500 A0 na L] 0 170 e 45 o4 850 i3 “n &0 180 7] » % 31 e
MW4 1500 23 P i3 1500 1,300 1,700 1280 1,300 2,300 630 2,50 5500 9,540 P 2,500 260 2900 5,000 NA 2000 5700 1100 2,300 1,800 HA
MW-5 20000 13,000 16,000 19,000 14,600 29,000 13,000 15,000 12,000 1,500 13,000 15,000 12,000 12,000 12,000 1,000 §.808 7900 13,000 10,000 2500 3,400 2,400 14,000 5200 9,600
MW.6 - - - - - - - - - - - - W% KOOI MDES- NDQSH NDOSH NDOS WDES NDES NOEI) NDEH) KO3 MD030) MD@d  MDIR.I0)
olune (D) — - — — — — — - I — —_ —_ —_—
MW FP 3 P i3 3 3 FP NA NA NA NA A 3 3 FE 4,000 4500 3,00 3,000 3700 380 2300 4300 3,900 3300 10,800
MWALA 33,600 B FP FP 3LN0 21860 21,000 1,000 8500 9200 1,000 2006 M0 22,800 B 15000 EADOO 15000 W00 L0000 15,000 56 tieop 1,900 7,300 A
MW 4500 FP P b lid 2,900 4200 2,300 550 140 430 m 7 30 Lis FF 1,H0 5,000 3360 3300 1500 1,160 &5 540 30 340
MW 6200 FP P P 2,500 790 4100 400 1,600 2,100 410 3,600 19,600 19,000 » 6900 1206 3000 11,560 Ha. 450 11,060 618 2,100 3000 HA
MWS 4000 39 S00¢ 8,200 350 sS4 3300 2,200 2,100 2700 2100 2,800 2,500 4,500 2,200 1,100 360 zH 500 400 e 150 Lra 300 270 118
MW-6 - - - - - - - - - - - - TOo® TOOS  FDMS NDAS) NDESH HDOS DRI NDES) MDES) MNDEO3D NDE3) NDOIN NDsy  NDE.30)
Ltz 1 ————— m— — — — — M — a— — —
N-1 i 3 FP FP 73 3 3 M4 WA FA HA AA 3 FP 3 1500 1,500 1400 1,100 350 730 B2 ) 50 1260
MW1A 300 3 » P 2,100 1500 1400 a6 %00 710 %0 2,700 2300 2,100 FP 1400 1,900 1400 1400 1,100 20 a 720 1,600 80 HA
MW3 &0 i 4 P » FF 80 5,000 580 190 3 140 [ ] 15 PP FP 340D 930 8 & 490 430 s 230 200 730
MW+ 1,000 2 7 " 520 ] 310 - Z80 7 19 i 750 3100 2,000 FP 540 140 350 580 WA MDD 200 ND{tS 2 150 NA
MW 1800 1400 1860 1400 1,500 2800 1,800 2800 1400 2,000 16,000 2,000 2,000 2308 2700 1900 1500 1,500 1,900 2000 2e Lm0 150 1,800 1100 Lia¢
MW-6 - - - - - - - - - - - - NDM.5H OO KOs NDES MDOS  FDOS 05 MOME MOB.I0) FHLA) ND@I0 MDE30) MDY  NDE.30)
M‘“" et ——— e — — — ——e——y— ——— e
BW1 P E3 ;] iz 3 [ FP HA HA WA NA A FP b i3 P 11,000 3506 6,500 4300 3,000 3,100 2.k0a 3500 2,500 3.300
MW-1A 22,000 P P P’ 14,000 12,000 11,000 2300 6300 4500 5300 22000 19000 14,000 FP w0 200 83500 12,000 800 sEe 2,000 670 2,300 L0 A
MW 4300 P P i FP 4300 95,000 43806 1,700 500 L7 o 1,500 06 o 16,000 5500 5,900 5200 aree 3800 350 2300 1,800 1,300
MW 7,300 o g hid 1200 3400 3400 3,806 1,800 2,100 LM 10000 28,000 13060 P 5500 3,500 4300 8200 NA 406 5000 2,300 1,660 2700 A
MWS 4500 2,600 2766 2,760 2,000 4500 1,500 4,500 1,600 2,100 1,900 2,400 2700 4006 6500 2800 1,700 1306 1100 2200 B30 0 E40 LLo¢ 90 L1
MW5 - - - - - - - - - - - -  YDE  MDE} WD) KD@m ND@  KDEp  ND@  NDE) FO@SD) ND(.E) NIN.EH RD(0.50) NDE)  ND{En
MEEpRD —r S— RE— —— S —
Bw-1 Na NA HA A Na HA A A NA YA HA BA NA HA FF B HD300)  KD(S00 300 @G ND(s  1D(GH  NDGH MR MRS HDESH)
MW-1A NA NA Ha Ha A WA HA Na NA NA HA HA WA HA NA 1800 ND(500)  ND{S00) 1,960 306 NDSh MDGO  MDG® WD ¥DES WA
MW-3 HA MA Ha HA A HA NA NA WA A HA NA RA HA 3 FP MDD FD(I0 WD) 30 MDR® DG MDGR  NDERR  MDER 10
W4 NA NA NA A HA HA HA A NA A HA BA A HA WA 1400 FD{I0O) WD) 0 KA MD(SG  ND(GG  NDGS®  XDER  NDEPN A
MW-3 NA HA Ra Ha NA NA NA A MA HA A MA A HA &0 360 MDOOW) HD(00) ND{OD 350 ND(®h HWDE®M  NDGA DGR  NDES MDD
W5 - - - - - - - - - - - - RA NA XD RB()  NDG)  ND(R MD)  NDG) KDL MDD MDA KOG NDLo)  ND(LO
TrHg= ol petro keum hydrocartaus es gmcline KD = Mok detockd sbove B Jepecting limit in parenthesis
PATAE = mctyt 1-bubd ether BA= Hot aabyzd
gl il igrane per s FP = Froc Prodic] -well notpsmplad
(ug/h) minrogrema per Y ~=Well did ol exist o das dicated
MACTEC 1ofl
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Table 4a. Groundwater Monitoring Analytical Results — Non-Purge Methed Through 4Q02
BPS Reprographic Services Facility
1700 Jefferson Street
©Oakland, California

TPHg {mg/L) 9/29/1999 112201999 2/11/2000 5/30/2000 9152000 11/16/2000  4/2/2001 &/28/2001 B/30/2001  12/26/2001 &/24/2002 6/14/2002 8/20/2002 12/27/2002 *4/1/2003
MW-1 14 24 19 19 20 18 19 39 a1 34 a5 S 26 28 16
MW-3 41 31 0.54 649 1.5 1.3 0.17 49 31 0,95 300 46 4.9 4 59
MW-5 16 30 .c] 19 24 1.8 15 16 34 1.9 9.4 1.7 32 *6.2 Na*
MW.6  ND<0.5 ND<0.05  ND<005  ND<0.05  ND<0.05  ND<0.05 ND<0.05 ND<0.05 ND<0.03 0.066 ND<0.05 ND<0.05 ND<0.05 ND<0.0§ = ND<0.03
Benzene (ne/L) .
MW-] 6,200 4,900 4,100 5,700 4,100 2,500 4,700 5,200 5,600 5,300 4,900 5400 4100 4,500 4500
MW-3 180 6.5 23 1t 28 20 9 150 42 8 11 130 330 110 370
MW-5 14,000 11,000 12,000 9,500 1,300 470 7400 . 300 8,300 300 2,300 110 120 *2200 nat
MW.6  ND<0.3 ND<0.3 ND<0.3 ND<0.3 ND<0.3 ND<030 ND<0.30 ND<0.50 ND<0.50 3.6 ND<0.50 WD<050 ND<G.50 ND<0.5 ND<0.5
Toluene (ug/L)
MW-1 5,900 5,000 4,800 8,400 5,700 4,300 5,200 4,200 5,100 5,200 6,000 6,800 4700 5,000 6000
MW-3 340. 23 20 56 14 14 6.2 240 48 52 ag a70 170 280 150
MW_5 470 3,400 4,500 6,900 3,000 220 3,000 11 3,000 110 130 ND<25 8.6 *140 NA*
MW-6  ND<0.3 ND<0.3 ND<0.3 ND<0.3 ND<0.3 ND<0.30 ND<0.30 29 ND<0.50 36 .ND<0.50 MND<0.5¢ ND<0.50 ND<0.05  ND<0.05
Ethylbenzene {pe/L}
MW-1 £20 730 530 730 540 640 570 660 560 630 740 870 620 560 680
MW.3 130 27 24 0.45 26 25 1.4 38 26 11 0.72 91 40 57 44
MW.5 1,100 1,500 1,200 1,200 460 9 1000 16 1,400 55 100 7.2 22 *160 Na*
MW-6  ND<03 ND<0.3 ND<0.3 ND<0.3 ND<03  ND<030 ND<030 ND<0.50 ND<0.50 ND<0.50 ND<(.50 ND<050 WND<0.50 ND<0.5 ND<D.5
Total Xglenes { Eg_‘&)
MW-1 3,500 3,500 2,800 3,500 2,700 3,200 2,600 3,900 2,500 2,400 1,100 3500 2700 3,600 3100
MW-3 580 260 28 i7 160 28 8.1 160 210 7 1.4 290 150 260 20
MW-5 600 2,500 1,300 2,600 1,200 100 2,200 15 2,600 120 270 ND<25 1o *250 Nat
MW.6  ND<06 ND<0.6 ND<0.6 ND<0.6 ND<0.6  ND<D.60 ND<0.30 27 ND<0.50 87 ND<0.50 ND<0.50 ND<0.50 ND<0.5 ND<0.5
MTBE (ug/L.) (BPA Method 8020)
MW.1  ND<250 ND<100 66  ND<sD' ND<12?  ND<do!? 501 8.5 ND<100¥  ND<120 ND<i20 ND<250 ND<I20 ND<120 ND<120
MW-3 14 NWD<1.0 3l ND<s.0* ND<5 ! ND=<5! 777 ND<2! ND<12! ND<30' ND<0.50' ND<05¢'  ND<5' 19  ND<LO!
MW-5 ND<100 ND<100 6.6 ND<200  Np<ig*? ND<5'! ND<50 4.4' ND<s0! ND<10!  ND<$0 ND<0.50' ND<0.50* *ND(25) Nat
MW-6 ND<1.0 ND<1.0 WD<1.0 ND<lL.0 ND<1.0 ND<1.0 5t 17! ND<25 ND<25 MND<25 ND<25 ND<25 ND<2.5 ND<2.5
Ethylene Lichlomide {pg/l) )
(EPA Method 8260) . ) i -
MW-1 NA NA, NA NA NA NA NA NA NA NA NA NA NA 176 - ND<120
MW-3 NA NA NaA NA NA NA WA N& NA WA NA . Na NA ND<12 NA
MW-5 NA NA NA NA WA NA NA MNA WA KA A NA NA 220 Nat
MW-6 NA NA NA NA NA NA NA NA NA NA NA NA NA ND<0.5 Na

mg/l = milligrams per liter * = Fourth Quarter 2002 analytical data for MW-3 collected on Jarmary 3, 2003

pgfl = micrograms per liter
ND =Not detected above the reporting limit following the less then sign
A = Nat Applicable
MTBE = methyl t-butyl ether
1 Result of MTBE confirmation by BPA Method 8260.
2 Reporting limits elevated due fo matrix interference.
3 Detection limit = 5 ug/L, backup sample anatyzed after hold time had & result of ND<S pg/L
4Data from April 1, 2003 sampling event not available due to ORC scck obstruction in well (see report for details)
§ Table 4b displays post purge sample analytical results
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Table 4b. Groundwater Monltoring Analytical Results — Samples Collected Post Purge
Begining 1203
£PS Reprographlc Services Facility
1700 Jefferson Street
Oakland, California

TPHg (meg/L.) 4/1/2003 7/1/2003
MW-1 23 61
MW-3 6.6 12
*MW-5 At A
MW-6 ND<0.05 ND<0.05
Benzene (pp/l}
MW-1 5100 7,700
MW-3 240 200
hw-5 Na* Na*
MW-6 ND<0.5 ND<1.5
Toluene (pg/L}
MW-1 6900 11,000
MW-3 200 460
MW-5 NA® Nat -
MW-6 ND<0.05 ND<0.05
Ethylbenzene (ug/L)
MW-1 340 1200
MW-3 63 130
MW-5 NA* NA*
MW-6 ND<1.$ ND<0.5
Xylenes (/1)
MW-1 4100 6700
MW-3 220 390
MW-5 Nat wat
MW-6 ND<0.5 ND<2.5
MTBE (ug/L) (EPA Method 8020)
MW-1 WD<120 . ND<250
MW-3 ND<1.5 ND<s"
MW-5 Nat Na*
MW-6 ND<2.5 ND<2.5
Bthylene Dichloride {pg/L) (EPA Method 8260)
MW-1 ND<120 400
MW-3 NA NA
MW-5 NA NA
MW-6 NA NA

mg/l =milligrams per liter

g/l = micrograms per liter

ND = Not detected above the reporting limit following the less than sign
NA = Not Available

MTBE = methyl t-butyl cther
1 Result of MTBE confirmation by BPA Meéthod 8260.

2 Data not available from April 1 and July 1, 2003 sampling events due to
ORC socks stuck in well

MACTEC 1oft
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Table 4¢. Groundwater Monlitoring Analytical Results 1Q03 - Comparison of Non-Purge and Purge Methods
BPS Reprographic Services Facllity
1700 Jefferson Street
Oakland, California

Pre-Purge Post-Purge

TPHg (mng/L) 4/1/2003 4/1/2003
MW-1 16 23
MW-3 59 6.6
MW-5 Na® Na?
MW-6 ND<0.05 ND<0.05
Benzene (pe/l)
' MW-1 4500 5100
MW-3 370 240
MW-5 NA® Ma®
MW-6 ND<0.5 ND<0.5
Toluene {(pgl)
MW-1 6000 G900
MW-3 150 200
_ *MW-S NA? Na®
MW-6 ND<0.05 ND<0.05
Bthylbenzene (up/Ly
MW-1 680 840
MW-3 4 63
MW -5 NA® Na®
MW-6 ND<0.5 ND<0.5
Xylenes (ug/L)
MW-1 3100 4100
MW-3 230 220
HNIW-5 NA? Na®
MW-6 ND<0.5 ND<0.5
MIEBE (pg/L) (EPA Method 8020
MW-1 ND<120 ND=<120
MW-3 ND<1.0* ND<2.5'
*MW-5 NA? NA®
MW-6 ND<2.5 ND<2.5
Et.hzlene Dichloride (gﬂk) QEPA Method 8260!
MW-1 ND<120 ND<120 -—
MW-3 . NA NA
*MW-3 NA NA
MW-6 NA NA

mg/l = milligrams per liter
 pg/l = micrograms per liter .
ND =Not detected above the reporting limit following the less than sign
NA =Not Available
MTBE = methyl t-butyl ether
1 Result of MTBE confirmation by EPA Method 8260.
2 Data not available from April 1, 2003 sampling date due to ORC socks stuck
in well
* = Analytical data collected for MW-5 on Januery 3, 2003

MACTEC ) 1eof1
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Table 5. Groundwater Monitoring Analytical Results
. EPA Method 8260
BPS Reprographic Services Facility
1700 Jefferson Street
Oakland, California

tert Amyl Methyl Ether (pg/L) 121270002 %4/1/2003 *7/1/2003
T MW-1 ND<250 NA NA
MW-3 ND<25 NA NA
MW-5 ND<100 NA NA
MW-6 ND<1 NA NA
Ethyl tert Butyl Ether (ng/T)
‘ TMW-1 ND<250 NA NA
| MW-3 ND<25 NA NA
| *NMW-5 ND<100 NA NA
| MW-6 ND<1 NA NA
‘ Di-isopropyl Ether (pg/1)
| MW-1 ND<250 NA NA
1 MW-3 ND<25 Na NA
MW-5 ND<100 NA NA
MW-6 ND<1 NA NA
tert Butyl Alcohol {(pg/l} '
MW-1 ND<5000 NA NA
MW-3 ND<500 NA NA
NW-5 ND<2000 NA NA .
MW-6 ND<20 NA ‘ NA
Ethylene Dibrornide (ng/L)
T MW-1 ND<120 NA NA
MW-3 ND<12 NA NA
*MW-5 ND<50 NA NA
MW-6 ND<0.5 NA NA
Ethylene Dichloride (pg/L)
T MW-1 370 ND<120 400
MW-3 ND<12 NA NA
*MW-5 220 NA NA
MW-6 ND<0.5 NA NA

pg/l = micrograms per liter

ND =Not detected above the reporting limit

NA =Not Available/MW-1 is the only well currently sampled for
Ethylene Dichloride (see report for details)

* = Analytical data collected for MW-5 on Jannary 3, 2003

1 = Samples on this date collected pre-purge

2 = Analytical results displayed here are from samples collected
post-purge {see table 4b)
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‘Table 6. Chemical Concentration Statlstlcél Summary
BPS Reprographic Services Facility
1700 Jefforaon Street
Oakland, California

Pre- Post-Purge
Post-Purge  Ln Post-Pume Values Significantly
Analyate Welb | Count  Hits FoO Min Max A StDgy__LnAs LnStgey ) Mommal  S-W S MNormal  S-W S Basls Result Resuk 05% UTL  <BSUTL  In@5% UTL _<Ln95UTL Differeni? Notes.
Benzene MW-1] 1B 16 100% 3500 7700 5025 1005 BSID  0.190 ¥ 0,836 Y 0788  Wom 5100 8537 7581 CoLWES e D080 NO j
Benzene Mw-3 16 16 100% 85 370 10088 11843 3750 1.480 n - Y 0,081 Lnkarm 240 5.481 400 YES 7484 NO
Benzene M-S 14 14 100% 110 14000 51714 50637 T.650 1.100 Y 0.038 Y Q.052 LnNorm NA - - - - - Mo Post-Purge Results
UTL agsumes norm or
Berzene Mwg| 18 ¥ 8% 3.8 38 0.61 08 0750 0610 n = n = - ND=0.5 -b.693 3 - 0.749 Inorm. Sea Box Plot
Ethylbanzena MW-1 16 16 00% 530 1200 68625 16231 6510 0200 Y 0.350 Y 0.588 Lnkom [T 8.733 1088 YES 1015
Ethyibenzene Mw-3 16 18 100% 045 130 3854 4366 2520 1.970 n - Y 0.084 LnNaorm 63 4.143 148 YES 7480
Ethy MW-5| 14 14 100% 7.2 1500 $04.23 56674 5380 1.910 Y 0.014 Y 0.7 Lnkorm NA - - — - No Post-Puge Resuits
MTBE MW-1 18 3 19% 5.8 50 104.51 853  4.000 1.330 Y 0.033 Y 0037 LnNorm | ND<120 4.787 320 ra , TAdG
MTEE Mw-3| 16 4 25% 14 7 1079 18952 1.280 1540 n - Y 0418 LaNoem | ND<25 0.918 -] L] 5.145 RS
MTBE MWLS | 14 2 14% 4.4 1:X:] 4371 5681 2880 187D n - Y 0341 LinMNorm NA - - - - - - No Post-Purge Results
UTL assumes norm ar
MTBE MW-6 18 2 13% 5 17 3 388 0740 0.78 n -~ n - - MD<25 0.918 13 - 2.657 = - Inorm. Ses Box Plot
Tolrene MW-1| 16 76 100% 4200 17000 58t 17204 B.640 0250 Y 0.029 0 0278 Horm 6900 82838 8.271 — YES NO
Toluane mw-3| 16 8 1D0% 48 470 14255 15648 3020 1720 n - Y 0138 LnNopmm 200 6.268 aze0  SHTGTNERIRA NO
Toluane MW-5 14 13 #3% 86 6800 1778 21923 5780 2.600 n - Y 0123 LnNomm NA - - - - - - No Post-Purge Results
UTL agsumas norm or
Tohiene MW-6 16 2 13% 2.9 3.6 047 103 1110 1.210 n w n - - ND<0.05 2,966 3 - 1.943 - ol Ingrm. Sas Box Plot
Total Xylenes Mw-1 16 16 100% 2400 6700 32938 10056 B.O70 0.240 Y 0.428 Y 0,482 LnNomm 4100 8.310 5831 YES
Total Xylenes MW-3 16 18 100% 14 580 170.87 168.3@ 4.330 1.770 Y 0.030 Y 0,189 EnNom 220 5.304 gor YES
Total Xylenes MW-5| 14 12 3% 15 2600 984.04 10835 56840 2.220 n - n 0.085 - NA - - - Mo Fost-Pue Resulls
Total Xykenes MW-6 16 2 13% 2.7 a.7 1.3 21 -0.270  D.BGD n - Y - LnNom ND=<(.5 -0.893 7 [1.4]
TPHg MwW-1 16 16 100% 14 1 27.38 1187 3230 0.390 Y 0.359 Y o417 LnNarm 23 3.135 57 YES
TPHg Mw-3| 18 1B 100% 047 300 2197 742 1080 1660 n - ¥ 0024  Lnkemn 8.8 1.8687 200 YES
TPHg MW-5 14 14 100% 1.7 3 1308 1118 2.100 1.100 Y 0.088 Y 0.207 LnMNom NA - - - Mo Post-Piuge Results
TPHg MW-8 168 1 8% -0.07 0407 0.08 0.11  -2.840 0580 n - Ad - Lnhom | NO<0.05 -2.908 1] no

Calculations af tolerance limits are based on equation and table {pg 5-22 and table B-5) in “Statistical Analysis of Ground-Water Monftoring Data at RCRA FacBiies®, Apri 1888, EPA-RCRA-89.

' Equatien : UTL = mean + K*standand deviation (for gamma = 0.65, coverage = 0.85} (95% of future points will fal below LITL 85% of the time)

totes: *_" Not calculated because of ingufficient g no data.




Table 7. Groundwater Parameter Statistical Summary
BPS Reprographic Services Facility 1700 Jefferson Street
: Oakland, California

Pre- Post-Purge
Pre-Purge Daia Ln Post-Purge Data t-test or Values Significantly

Parameter Well Caunt  Min Max Avg  StDev  LnAvg LnStDev| Mommal $-WSig Momal S-WSilg  Basls | Count Min Max Avg  StDev LnAvg inSlDev| Units Mann-Whitnay Diffgreni?

Mw-1 28 0.03 7.02 1.52 1.56 -0.18 125 n - Y 0198  LnNom 2 0.3 7.65 3.98 5.20 0.42 329 mgL ns NO
Do MW-3 29 0.24 10.3 3.02 2.80 0.47 124 n - Y 004 LtnNarm 2 1.06 7T 4,38 4,70 1.05 1.4 mgiL ns NGO
[»la] MW-5 25 0.19 6.82 202 1.71 0.26 108 - - - - - - - - - - - - - MA -
DO MW-6 28 016 12.7 225 2.85 0.18 1.15 n — Y 0,579  LnNorm 2 7.23 17.7 12.5 7.40 243 0.63 maL Slgnlﬂcant‘ NO*
pH MW-1 15 823 8.39 T.ar 054 1.95 0.07 Y 0.297 Y 0,171 Norm 2 5.9 7.42 7.16 037 197 9.05 - ns NO
pH MwW-3 16 B4 8.53 7.3 0.62 1.98 0.08 ¥ 0.33 ¥ 0.204 Norm 2 7.08 7.59 7.34 0.36 1.99 0.05 - ns NO
pH MW-5 12 676 8.42 7.2 0.51 1.97 0.07 - - - - - - - - - - - - - MNA -
pH MW-6 16 6.45 B.44 712 0,62 1.96 0.08 n — n - - 2 8.7 7.68 7.18 0.88 197 0.1 - na NO
Specific Conductance MW-1 12 725 10BD 903 104 6.86 0.1 n - Y 005 LaNom 2 1020 1128 1074 76.37 G.98 0.07 uS/om ns NO
Specific Conductance MW-3 12 496 1734 800 326 8.68 0.6 0 - Y 0.087 LnNam 2 680 300 746 TT78 681 a1 uSiem ns NG
Speciic Conduciance MW-5 9 333 3361 1574 1075 7.2 0.77 - - - - - - — - - - - - - NA -
Spedific Canduclance MW-6 12 891 2491 1412 €59 7.15 .43 n - n - - 2 470 1021 996 3506 6.9 0.04 uSlem ns NO
Temp MW-1 16 a1.7 5.3 666 11.2 417 0.15 Y 0.837 Y 0.887 Norm 2 446 7941 T201 1048 427 0.15 *F ns NO
Temp MW.3 16 42.5 B0.3 66.9 8.69 4,19 0.14 Y 0.064 Y 0.828 LnNom 2 6784 8035 7399 B99 4.3 0.12 °F ns NQ
Temp MW-5 13 g 733 681 .08 4.18 0.18 - - - - - - - - - - . - - NA -
Temp WAW-6 1B 417 jfB7 688 841 423 015 n - noo - - 2 68 B1.93 74987 685 431 013 °F ns NO
Turbidity MW-1 3 18 248 662 101 352 122 Y 5.305 n - Nom 2 157.0 526 342 261 5606  0.85 NTU ns NO
Turbidity MW-3 5 112 396 123 162 4.02 1.46 Y 0.466 Y 0.o7 Narm 2 1200 286 203 17 5.22 061 NTU ns NO
Turbidity MW-5 - - - - - - - - - - - - - - - - - - - - MA -
Turbidity MW-5 5 11.4 1000 s 441 417 2.2 Y 0.013 hd 0.041 Nom 2 590.0 1000 795 290 6.64 0,37 NTL ns MNO

Motes:

~* Not cakulaled because of Insufficient or no data.

A. For Mann-Whitney test, p=0.034.
Shapiro-Wilk {S-W) for lognormal transformed pre-purge dala significant at p=0.579: Data is assumed Legnemmally distributed.

Ln 95% UTL for Pre-purge data is 3.04. Post-purge in{max)=2.B7, which Is less than ther Ln 85% UTL




e
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BPS Reprographic Services Facility
Cakdand, California
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EXPLANATION

EXISTING MOMITORING WELL
FORMER EXTRACTION WELL

¢

B.76 WATER LEVEL ELEVATION (FEET MSL)
: MEASURED ON JULY 1, 2003

"\ﬁ PQTENTIOMETRIC SURFACE CONTOUR
(FEET MSL); CONTOUR INTERVAL 15 0.1 FT.

NQOTE: This is one interpretation of a limited data set.
Other interpretations are possible.
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SCALE IN FEET

Groundwater Contours PLATE

Second Quarter 2003

1700 Jefferson Street

BPS Reprographic Services Facllity
Qakland, Califarnia

DRAWN PROJECT NUMBER APPROVED DATE REVISED DATE

CN 53087 007 6/03
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A Sr
TPHg Total Petroleum Hydrocarbons as gasoline
8 Benzene
wn T Toluene
?z_ E Ethylbenzens
X Xylene
- MTBE  Methyl terl-butyl ether
% ND Not detected above reporting limits
o in parentheses
MW-5
= NOTE: TPHg concentrations presented in mg/L
w 8TEX & MTBE concentrations prasented
TPHg 61 in pg/L. .
B 7.700
T 11,000
E 1,200
X 6,700
. MTBE  ND(<250)
Mw-1A B4
7 v
H MW-1 ~
MwW-4 /
MW-6 BPS Reprographic
MW-3 Services Facility
TPHg  ND{<0.05) P ;
B ND{<0.50) /
T ND{<0.50) ‘ s
E  ND{<0.50} &
X ND(<2.5)
MTBE  ND{<2.5) >
r.? TPHg 12
& B 200
40 T 460
& E 130
Y X 330
<
MTBE ND {<5) 30
A Scale in Feet
PLANATION A
EXPLANATION 35 /\
~—*=— SITE BOUNDARY TPHg, BTEX, and MTBE Concentrations in Groundwater PLATE
4 MONITORING WELL Second Quarter 2003
1700 Jeffarson Street
ﬁ FORMER EXTRACTION WELL BFS Reprographic Services Facility 3
Qakland, California
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Plate 6. Box and Whisker Plot
Pre-Post Purge Analytical Data
for MW-6 - Benzene
BPS Reprographic Services Facility
1700 Jefferson Street
Oakland, California

w0

Benzene MW6G
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Plate 7. Box and Whisker Plot
Pre-Post Purge Analytical Data
for MW-6 - MTBE
BPS Reprographic Sevices Facility
1700 Jefferson Street
Oakland, California

101

T
14

MTBE MW6




Plate 8. Box and Whisker Plot
Pre and Post Purge Analytical Data for MW-6 - Toluene
BPS Reprographic Services Facility
1700 Jefferson Street
Oakland, California

Toluene MWG
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Plate 9. Box and Whisker Plot
Pre-Post Purge Groundwater Parameter Data
for MW-6 - Dissolved Oxygen
BPS Services Reproduction Facility
1700 Jefferson Street
Oakland, California
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104

28
Pre-Purge DO MW-6
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Sequoia 1455 McDowell Blvd, North Ste D
] . Petaluma, CA 54954
Analyt;cal (707) 792-1865

FAX (707) 792-0342
www.sequoialabs.com

17 July, 2003

David Nanstad

Harding ESE / Oakland

600 Grand Avenue, Suite 300
Oakland, CA 94610

RE: BPS Services
Woark Order: P307062

Enclosed are the resuits of analyses for samples received by the laboratory on 07/02/03 17:30. If you have
any questions concerning this report, please feel free to contact me.

Sincerely,

)@ﬁm

Stacy P. Hoch
Dept Manager - Client Services

CA ELAP Certificate #2374

Page  of 10




l i 1455 McDowell Bivd, North Ste D
{ \ Seqnma Petaluma, CA 94954
. , = (707) 792-1865
v An alytxcal FAX (707) 7920342
) www.sequoialabg.com
[
' Harding ESE / Oakland Project: BPS Services P307062
600 Grand Avenue, Suite 300 Project Number; 33087.007 Reported:
. Oakland CA, 94610 Pruj ect Manager; David Nanstad 07/17/03 18:17
ANALYTICAL REPORT FOR SAMPLES
l l Sample ID Laboratory ID Matrix Date Sampled Date Received
530874 P307062-01 Water 07/01/03 13:55 07/02/03 17:30
53087-2 P307062-02 Water 07/01/03 1530  07/02/03 17:30
. 53087-1 P307062-03 Water 07/01/03 17:10  07/02/03 17:30
‘ 53087-T PA07062-04 Water 07/01/03 17:30 07/02/03 17:30
. Sequoia Analytical - Petaluma The results in this report apply 1o the sumples analyzed in accordance with the chain
of custody document. Unless otherwise stated, results are reported on a we! weight
basis. This analytical report must be reproduced in ils entivery.
' Page 2 0f 10




' ' * 1455 McDowell Blvd, Notth St D
SeqUOIa Petaluma, CA 94954
_ 3 . (707) 792-1865
v Analytlcal FAX (707) 792-0342
warw _sequoialabs.com
' Harding ESE / Oakland Project: BPS Services P307062
600 Grand Avenue, Suite 300 Project Number: 33087.007 Reported:
| l Oakland CA, 94610 Project Manager; David Nanstad 07/17/03 18:17
~ Total Petroleum Hydrocarbons as Gaseline and BTEX by EPA 8015B/8021B
Sequoia Analytical - Petaluma
I Reporting
Analyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Motes
53087-4 (P307062-01) Water Sampled: 07/01/03 13:55 Received: 07/02/03 17:30
I Gasoline Range Organics ND 50 ug/l i 3070139 07/08/03  07/08/03 EPA
80158/8021B
Benzene ND 0.50 n " " " " "
I Toluene ND 0.50 " " " . n n
Ethylben.zene ND 050 " " " n n "
xylenes (total) ND 0.50 ] " n » ] "
Methyl tert-butyl ether ND 2.5 " " " . " “
l Surrogate: a,a,a-Trifluorotoluene 98 % 65-135 " » " ”
Surrogate: 4-Bromofluorobenzene 97 % 65-135 " " * "
§3087-2 (P307062-02) Water Sampled: 07/61/03 15:30 Received: 07/02/03 17:30
. Gasoline Range Organics 12000 250 ugl 5 3070139 07/08/03  07/08/03 EPA
8015B/8021B
Benzene 200 2.5 N " " " " "
Toluene 460 2.5 " " " " " »
Ethylbenzene 130 2.5 " » " " " "
Xylenes (total) 390 25 " n " " " "
Methyl tert-butyl ether 89 12 " " " " " " QR-04

I Surrogate: a,a,a-Trifluorotoluene 101 % 65-135 ” " " ”

Surrogaie: 4-Bromofluorobenzene 101 % 635-135 “ “ " "
53087-1 (P307062-03) Water Sampled: 07/01/03 17:10 Received: 07/02/03 17:30
l Gasoline Range Organics 51000 5000 ugd 100 3070139 070803  07/08/03 EPA
8015B/8021B
Benzene 7700 50 " " " " " "
l Toluene 11000 50 ] " n . " 0t "
Ethylbenzene 1200 50 " " " " " "
Xylenes (total) 6700 50 n " " " n "
Methyl tert-butyl ether ND 250 " " " " " "
l Surrogate: a,a,a-Trifluorotoluene 103 % 65-135 " " “ "
Surrogate: 4-Bromaofluorobenzene 97 % 65-135 " " » *

l Sequoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain
of custody document. Unless otherwise stated, results are reported on a wet weight
basis. This analyiical report must be reproduced in its entirety.

l Page 3of 10




S e qu Oi a 1455 McDowe;Lg}:Ic:; ng;hgs:;s]:
' o . (707) 7921865
w5 Analytical FAX (707) 192.042

wrw,sequoialabs.com

Harding ESE / Oakland Project: BPS Services P307062
600 Grand Avenue, Suite 300 Project Number: 53087.007 Reported:
Oakland CA, 94610 Project Manager: David Nanstad 07/17/03 18:17

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015B/8021B
Sequoia Analytical - Petaluma

Reporting
Analyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes
53087-T (P307062-04) Water Sampled: 07/01/03 17:30 Received: 07/02/03 17:30
Gasoline Range Organics ND 50 ug/l 1 3070139 07/08/03  07/08/03 EPA
8015B/8021B
Benzene ND 0.50 - " " " " "
Toluene _ ND 0.50 " " " " " "
Ethylbenzene ND 0.50 " " " " . "
Aylenes (total) ND 0.50 " " " " " "
Methyl tert-buty] ether ND 2.5 " » " " " "
Surragate: a,a,a-Trifluorotoluene 992 % 65-135 " " " "
Surrogate: 4-Bromofluorobenzene 95% 65-135 " " " “
Sequoia Anajytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain

of custody document. Unless otherwise siated, results are reported on a wet weight
basis. This analytical report must be reproduced in its entirety.

Page 4 of 10




W ] 1455 McDowell Blvd, North Ste D
Sequ013 Petaluma, CA 24554
: . 707) 792-1865

v Analytlcal FAX 2707; 752-0342

www sequeialabs.com

Harding ESE / Oakland Project: BPS Services P307062
600 Grand Avenue, Suite 300 Project Number: 53087.007 Reported:
Oakland CA, 94610 Project Manager: David Nanstad 07/17/03 18:17

Volatile Organic Compounds by EPA Method 8260B
Sequoia Analytical - Petaluma

of custody document. Unless otherwise stated, resulls are reported on a wet weight
basis. This analytical repart must be reproduced in fts entirety.

Page 50f 10

l Reporting
Anatyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes
53087-2 (P307062-02) Water Sampled: 07/01/03 15:30 Received: 07/02/03 17:30 _ R-05
I Methy! tert-butyl ether ND 5.0 ug/l 10 3070247 07/11/03  07/12/03  EPA 8260B
Surrogate: Dibromofluoromethane 101 % 84-122 " " ! "
53087-1 (P307062-03) Water Sampled: 07/01/03 17:10 Received: 07/02/03 17:30
| l 1,2-Dichloroethane 400 12 ug/l 25 3070255 07/14/03  07/14/03  EPA B260B
Surrogate: Dibromofluoromethane 99 % 84-122 " " " »
Surrogate: 1,2-Dichloroethane-d4 96 % 74-135 " " " "
3 Surrogate: Toluene-d8 102 % §4-119 " " " "
| .
l Sequoia Analytical - Petaluma _ The results in this report apply to the samples analyzed in accordance with the chain




Sequoia

' Analytical

1455 McDowell Blvd, North Ste D
Petaluma, CA 94954

(707) 792-1865

FAX (707) 792-0342

www sequoialabs.com

Harding ESE / Qakland
600 Grand Avenue, Suite 300
Oukland CA, 94610 '

Project: BPS Services
Project Number: 53087.007
Project Manager: David Manstad

P307062
Reported:

07/17/03 18:17

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015B/8021B - Quality Control

Sequoia Analytical - Petaluma

Reporting Spike Source YREC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch 3070139 - EPA 5030, waters
Blank (3070139-BLK1) Prepared & Analyzed: 07/08/03
Gasoline Range Organics ND 50 ug/t
Benzene ND 0.50 "
Toluene ND 0.50 "
Ethylbenzene ND 0.50 "
Xylenes (total} ND 0.50 "
Methyl tert-butyl ether ND 2.5 "
Surrogate: a,a,a-Trifluorotoluene 292 " 300 97 65-135
Surrogate: 4-Bromoffuorobenzene 303 " 300 10f 63-135
Laboratory Control Sample (3070139-BS1) Prepared & Anabyzed: 07/08/03
Gasoline Range Organics 2600 50 ugfl 2750 95 65-135
Benzene 43.0 0.50 " 40.0 108 65-135
Toluene 224 0.50 " 186 120 65-135
Ethylbenzene 45.6 0.50 " 47.0 97 65-135
Kylenes (total) 239 0.50 " 210 114 65-135
Methyl tert-butyl ether 64,9 2.5 " 62.0 105 65-133
Surrogate: a,a,a-Trifluorotoluene 331 " 300 110 63-135
Surrogate: 4-Bromoflucrobenzene 3i5 * 300 105 65-135
Matrix Spike (3070139-M8S1) Source: P307062-01 Prepared & Analyzed: 07/08/03
Gasoline Range Organics 2300 50 ugfl 2750 24 83 65-135
Benzene 416 0.50 " 40.0 ND 104 65-135
Toluene 221 0.50 " 186 0.35 119 65-135
Ethylbenzene 46.3 0.50 " 47.0 ND 929 65-135
Xylenes (total) 234 0.50 " 219 ND 111 65-135
Methyl tert-butyl ether 64.9 25 " 620 1.2 103 65-135
Surrogate: a,a,a-Trifluorotoluene 341 " 300 114 63-135
Surrogate: 4-Bromofluorobenzene 290 * 300 97 65-135

Sequoia Anatytical - Petaluma

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. Unless otherwise stated, results are reporied on a wet weight
basis. This analytical report musi be reproduced in ils entirely,

Page 6 of 10




l L] 1455 McDowell Blvd, North Ste D
Sequoia Petaluna, CA 94954
A . {707} 792-1865
v Analytlcal FAX (707) 7920342
_ www sequoialabs.com
l Harding ESE / Qakland Project: BPS Services P307062
600 Grand Avenue, Suite 300 Project Number: 53087.007 Reported:
I Oakland CA, 94610 Project Manager: David Nanstad . 07/17/03 18:17
Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015B/8021B - Quality Control
Sequoia Analytical - Petaluma
' Reporting Spike Source YREC RFD
Analyte Result Limit  Units Level Result  %REC  Limits RPD Limit Notes
l Batch 3070139 - EPA 5030, waters
Matrix Spike Dup (3070139-MSD1) Source: P307062-01 Prepared & Analyzed: 07/08/03
Gasoline Range Organics 2560 50 ug/l 2750 24 92 65-135 11 20
Benzene 40.1 0.50 " 40.0 ND 100 63-135 4 20
Toluene 220 0.50 " 186 0.35 118 65-135 045 20
| Ethylbenzene 45.4 0.50 " 47.0 ND 97 65-135 2 20
Xylenes (total) 235 0.50 " 2160 ND 112 63-135 0.4 20
l Methyl tert-butyl ether 61.8 2.5 " 62.0 1.2 98 65-135 5 20
Surrogate: a,a,a-Trifluorotoluene 338 " 300 112 65-135
I Surrogate: 4-Bromofluorobenzene 315 " 300 10s 65-135
. Sequoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain
of custody document. Unless otherwise stated, resulls are reported on a wet weight
basis. This analytical report musi be reproduced in ils entirely.
l Page Tof 10




_ \ Sequoia
' Analytical

1455 McDowell Blvd, Notth Ste D
Petaluma, CA 94954

(707) 792-1865

FAX (707) 792-0342

waw .sequoialabs_com

Harding ESE / Oakland
600 Grand Avenue, Suite 300
Qakland CA, 94610

Project Number: 53087.007
Project Manager; David Nanstad

Project: BPS Services P307062

Reported:
0717/03 18:17

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Sequoia Analytical - Petaluma

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RFD Limit Notes
Batch 3670247 - EPA 5030 waters
Blank (3070247-BLK1) Prepared & Analyzed: 07/11/03
Methyl tert-buty] ether ND 0.50  ugl
Surrogate: Dibromofluoromethane 4.51 " 4.50 100 84-122
Laboratory Control Sample (3070247-BS1) Prepared & Analyzed: 07/11/03
Methyl tert-butyl ether 5.06 0.50 g 5.00 101 77-123
Surrogare: Dibromofluoromethane 4.53 " 4.50 i0f 84-122
Laboratory Contrel Sample Dup (3070247-BSD1) Prepared & Analyzed: 07/11/03
Methyl tert-butyl ether 5.10 0.50  upt 5.00 102 77-123 0.8 20
Surrogate: Dibromaofluoromethane 4.50 “ 4.50 100 84-122
Batch 3070255 - EPA 5030 waters
Blank (30670255-BLK1) Prepared & Analvzed: 07/14/03
Tert-amyl methyl ether ND 1.0 ug/
Tert-butyl alcohol ND 20 "
Di-isopropy!l ether ND 1.0 "
1,2-Dichlorocthane ND 0.50 N
Ethyl tert-butyl ether ND 1.0 "
Methyl tert-butyl ether ND 0.50 "
Surrogate: Dibromafluoromethane 4.59 " 4.50 102 84-122
Surrogate: I,2-Dichioroethane-d4 4.70 " 4.50 104 74-135
Surrogate: Toluene-d§ 4.67 " 4.50 o4 84-119
Laboratory Control Sample (3070255-BS1) Prepared & Analyzed: 07/14/03
Tert-amy! methyl ether 4.89 1.0 ug/l 5.00 98 70-114
Tert-butyl alcohol 85.4 20 " 100 85 62-142
Di-isopropyl ether 4.99 1.0 " 5.00 100 71-121
1.2-Dichloroethane 5.29 0.50 " 5.00 106  79-126
Ethyl tert-butyl ether 4.91 1.0 N 5.00 98 71-110
Methyl tert-butyl ether 4.91 0.50 " 5.00 98 77-123
Surrogate: Dibromefluoromethane 4.55 " 4.50 101 84-122
Surrogate: 1,2-Dickloroethane-d4 4.50 " 4.50 100 74-135
Surrogate: Toluene-d8 4.65 " 4.50 io3 84-119

Sequoia Analytical - Petaluma

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. Unless otherwise stated, results are reported on a wet weight
basis. This analytical report must be reproduced in ils entirely.
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Sequoia 1455 MeDaucll Bl Mot e
. (707) 792-1865
v Analytlcal FAX (707) 792-0342

www.sequoialabs.com

I Harding ESE / Oakland . Project: BPS. Services P307062
600 Grand Avenue, Suite 300 Project Number: 53087.007 Reported:
I Qakland CA, 94610 Project Manager: David Nanstad 07/17/03 18:17
Volatile Organic Compounds by EPA Method 8260B - Quality Control
Sequoia Analytical - Petaluma
' Reporting Spike Source %REC BPD
Analyte Result Limit  Units Level Result %REC Limits RFD Limit Nates
I Batch 3070255 - EP A 5030 waters
Laboratory Control Sample Dup (3070255-BSD1) Prepared & Analyzed: 07/14/03
Tert-amy] methy! ¢ther 511 1.0 ug/l 5.00 102 70-116 4 20
Tert-butyl alcohol 87.2 20 i 100 87 62-142 2 20
Di-isopropyl ether 4.98 1.0 " 5.00 100 71-121 0.2 20
1,2-Dichloroethane 539 0.50 " 5.00 108 79-126 . |
. Ethy] tert-buty] ether 4.94 1.0 " 5.00 29 71-110 0.6 20
I Methyl tert-butyl ether 5.04 0.50 * 5.00 101 77-123 3 20
g Surrogate: Dibromofluoromethane 4.56 " 4.50 104 84-122
Surrogate: 1,2-Dichloroethane-d4 4.58 " 4.50 102 74-135
l Surrogate: Toluene-d8 4.66 ‘ " 4.50 104 84-119
| Sequoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain
of custody document. Unless otherwise stated, results ave reparted on a wet weight
basis. This analytical report must be reproduced in its entirety.
l Page 9 of 10




. 1455 McDowel] Blvd, North Ste D
; Sequoia O betahuma, CA 94954
- . (707) 792-1865
v Analytlcal FAX (707) 792-0342

www.sequoialabs.com

Harding ESE / Oakland Project: BPS Services P307062
600 Grand Avenue, Suite 300 Project Number: 33087.007 Reported:
Oakland CA, 94610 Project Manager: David Nanstad ' 07/17/03 18:17

Notes and Definitions

QR-04 Primary and confinmation results varied by greater than 40% RPD. The results may still be useful for their intended purpose.

R-05 The sample was diluted due to the presence of high levels of non-target analytes resulting in elevated reporting limits.
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported
dry Sample results reported on a dry weight basis
RFD Relative Percent Difference

' Sequoia Analytical - Petaluma The results in this veport apply to the samples analyzed in gccordance with the chair

: of custody document. Unless otherwise staled, results arve reported on a wet weight
basis. This analytical report must be reproduced in its entirety.
l Page 10 of 10
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APPENDIX B

GROUNDWATER SAMPLING FORMS




Table B1. Sample Location/Sample Description Cross-Reference
BPS Reprographic Services Facility l
1700 Jefferson Street
Oakland, Califernia
Well/Sample Number Client Sample ID
MW-1 53087-1
MW-3 53087-2
MW-6 530874
Field Blank 53087-T
DNB53087.007\Draft2Q03.xis\Tabie B1
10/13/2003 MACTEC

Page 1 of 1
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APPENDIX C

SHAPIRO-WILK TEST FOR NORMALITY




The Shapiro-Wilk Test For Normality

The Shapiro-Wilk test, proposed in (Shapiro, 1965), calculates a }¥ statistic that tests
whether a random sample, x;, x;, ..., x, comes from (specifically) a normal distribution .
Small values of W are evidence of departure from normality and percentage points for the
W statistic, obtained via Monte Carlo simulations, were reproduced by Pearson and
Hartley (1972, Table 16). This test has done very well in comparison studies with other
goodness of fit tests.

The W statistic 1s calculated as follows:

where the x; are the ordered sample values (x) is the smallest) and the a; are constants
generated from the means, variances and covariances of the order statistics of a sample of
size n from a normal distribution (see Pearson and Hartley (1972, Table 15).

Pearson, A. V., and Hartley, H. O. (1972). Biometrica Tables for Statisticians, Vol 2,
Cambrnidge, England Cambridge University Press

Shapiro, S. S. and Wilk, M. B. (1965). "4n analysis of variance test for normality
(complete samples)", Biometrika, 52, 3 and 4, pages 591-611.




W

t-Test

|
Student” (real name: W. S. Gossett [1876-1937]) developed statistical methods to solve problems
stemming from his employment in a brewery, Student's ¢-test deals with the problems associated
with inference based on "small" samples: the calculated mean (X,,,} and standard deviation (@)
may by chance deviate from the "real" mean and standard deviation (i.e., what you'd measure if
you had many more data items: a "large" sample).

| m- =
=
Vi V2
__..+_
2. N df =(?’3|+n?)—2

Using df and the value calculated for t, the t-test statistic is looked up in a standard table (for
Example Gilbert, table A2), at a given confidence level. The 95™ confidence level was used in the
values reported in the text.

* Gilbert, R.O., 1987. Statistical Methods for Environmental Pollution Monitoring. Van Nostrand

Reinhold. ISBN 0-442-23050-8.




Mann - Whitney test

This test is a non-parametric alternative to the two-sample Student z-test. It also goes by
the names Wilcoxon test and the U-test. The Mann-Whitney test is performed by
combining the two data sets we want to compare, sort them into ascending order, and
assign each point a rank: smallest value is given rank = 1; the largest observation is
ranked # + n2. Should some of the observations be identical, one assigns the average
rank to all these values. E.g., if the 7th and 8th sorted values are identical, we assign to
each the rank 7.5. The idea here is that if the samples consist of random drawings from
the same population one would expect the ranks for both samples to be scattered more-or-
less uniformly through the sequence.

After arranging the data, we add up the ranks for each data set into rank sums which we
denote W, and ;. The sum of W, + W, must obviously equal the sum of the first (n +
nz) integers which is

L+ ma)ny +mp +1) 0

Many early rank sum tests were based on W, or #, but now it is customary to use the
statistic Udefined as

1 ‘
E,?} =B ﬁ'n] (‘Rl + 1} - WL (1)

or

Uy = niynp + %@{M 4 1) - Wy (3)

m Ny
or simply U, the smallest of U; and Us. This statistic takes on values from 0 to
and its sampling distribution is symmetrical about n; ny/2. The test, then, consists of
comparing the calculated U statistic to a critical “yalue given the sample sizes and
desired level of significance .

Taken from:

http://www higp.hawaii.edu/~cecily/courses/gg313/DA_book/node60.htm]




