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W UACTEC

October 17, 2003

Project 53087 Task 007

Mr. Jeff Christoff
Blue Print Sen'rce Company
149 Second Street
San Francisco, Califomia 94105

Quarterly Groundwater Remediation and Monitoring Report
April through July l, 2003
BPS Reprographic Services tr'acility
1700 Jefferson Street
Oakland, California

Dear Mr. Christoff:

MACTEC Engineering and Consulting, Inc., (formerly Harding ESE) presents this qua.rterly status letter-
report on the groundwater monitoring and remedial actiuties at the BPS Reprographic Services (BPS)
facility located at 1700 Jefferson Sheet tn Oakland, California (Plate 1). This letter-report covers the
period from April I through July 1, 2003, and was prepared to satis$ the quarterly grotmdwater
monitoring requirements of the Alameda County Deparhnent of Health Cate 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 monitonng equipment to the incorrect address.

BACKGROLTNI)

Three underground gasoline storage tanks were removed fiom the properly 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-l, 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-I. Groundwafer level measurements indicated
that the local groundwater gtadient was in a north to northwest direction.

In November i987, 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 MW4, 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 April 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 exhacted from MW-IA and MW-4 and passed through an
oil-water separator that removed the EPH. The water was then drawn into a 3,000-gallon bioreactor tank
for treatrnent by hydrocarbon reducing microbes. Air and nutrients were supplied to the water within the
bioreactor to facilitate microbial growth. The fteated water ftom the bioreactor was pumped in batches
of approximately 500 gallons through three granular activated carbon vessels before discharge under a
wastewaler discharge permit from the East Bay Utility District to the sanitaDr sewer. The treatment
system processed approximately 1,3 85,490 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 groundwatet extraction and to modif, the
remediation technique to insitu-bioremediation using an oxygen-releasing compound (ORCTM). ORCru is
manufactured and disnibuted by Regenesis, Inc.; its purpose is to increase the concentration ofdissolved
oxygen (DO) in the groundwater and to augment the abilify of natually occurring microbial organisms in
the groundwater to biodegrade the dissolved petroleum hy&ocarbons. The Cowty approved this plan in
a letter dated September 28, 1999, following the submittal ofan ORCfi calculation sheet and a
Groundwater Monitoring Plan, dated September 23, 1999.

MACTEC implemented the,n silu remediation technique by placing ORCTM in treatment wells: MW-IA,
MW-3, MW-4, and MW-5 on September 29, 1999. The ORCrM 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 ap,proximate depth of the well's screened intervai. As
described in the Groundwater Monitoring Plan, the ORC- socks are remoyed from the treatment wells
two weeks before each quarterly grormdwater monitoring event, then replaced after sampling is complete.

The Groundwater Monitoring Plan outlined procedures for groudwater 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
sainpling using both the purge and non-purge methods (see MACTEC's quarterly report, dated October
2s, 1999).

During the Fourth Quarter 2002 groundwater monitonng event MACTEC removed the ORCr" socks
from the treatment wel1s 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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ORCrM socks and requested the socks be removed and DO allowed to return to back gound 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-l and MW-5.

During the ORC& socks removal effort ftom MW-5 it was discovered that the soclis were stuck. ORCm
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 ORCTM 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 srrccessfully removed withno damage to the monitoring well.

SECOND QUARTER 2OO3 GROUNDWATER SAMPLING AND ANALYSIS

On July l, 2003, MACTEC conducted the quarterly grormdwater monitoring of MW-I, MW-3, and
MW-6 (Plate 1) using the purge and sample method as described in the September 27, 2002 ACHCS
letter. Prior to sampling, MACTEC measured the depth to grormdwater fiom the top of casing (TOC) of
wells MW-l, MW-3 and MW-6 using an electronic water level indicator. These measurements ate
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 llells and Monitoring Wells dated September 1999 by Jacob Gibs
and F.D. Wilde. This document was provided as a rcference for groundwater monitoring procedures by
the ACHCS case worker.

Irnrnediately after sample collection, MACTEC labeled and stored the samples in a cooler with ice. The
groundwater samples were kept chilled until submitted to Sequoia Analyical Laboratory (Sequoia), a
Califomia state-sertified laboratory (CA ELAP Certifrcate #2374), under clnin-of-custody protocol for
the following analyses:

o Total petroleum hydrocarbons as gasoline (TPHg) in accordance with EPA Method 8015 modified.

r 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. Analyfical results 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 anayfical results for Tert-amyl
methyl ether (TAME), Tert-butyl alcohol (TBA), Dr-isopropyl ether @IPE), 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 Septernber 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 grourdwater sampling events collected prior to purging ofthe wells was available for
cornparison to post purge data collected during the First and Second Quarter 2003 sampling events. This
data is displayed on Tables 1 and 4a.

Analy.tical results from MW-l, -3, -5, and -6 were evaluated. Post-purge data from MW-5 was not
available due to ORCrM socks stuck in the well as described above. In order to make statistical
comparisons, all values less than or equai 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 al1 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-Wills 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. If 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 anallical results. This method is
applicable to normally anal log normally distributed data. The UTL is calculated as shown below:

UTL = mean + Kstandard 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, ifthe data were log normally
distributed, then the Mann-Whitrey test was run to compare the two groups. A description of the Mann-
Whitney test is included with this report rmder 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 95h percentile UTL of the pre-purge data.

Chemical Concentration Statistical Analysis
The results ofthe chemical concentrations in groundwater statistical analysis are summarized in Table 6.
For all analyes detected in MW-l and MW-3 the post-purge analytical results were less than the
calculated 95u 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-pwge 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 ofthe 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 posfpuge
results for MTBE are less than the 25'percentile UTL ofthe pre-purge results.

Groundwater Param€ter Statistical Analysis
Results of the groundwater parameter statistical analysis are summarized in Table 7 . None of the pre-
and post-purge parameter results vr'ere 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-prrge grcup, additional analysis was performed. The results
indicated the maximum post-purge DO value was less than the 95'percentile UTL of the naturai log
transformed data. Also, the natural log ofthe maximum value of the post-purge data is approximately in
the 90-95t 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 ele tion increased an average of.0.25 feet
across the site as compared to last quarter's measurements. Using the groundwater elevations 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 ff/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 fiom this
quarter's sampling event. Table 4a and Plate 4 display historical grormdwater sample results since
instituting ln situ bioremediation using ORCrM socks and a non-pwge sampling protocol. As of
December 2002 in s a bioremediation using ORCrM socks was suspended. As ofJuly l, 2003 the data
displayed on Table 4a and Plate 4 were collected by the purge and sample protocol described in the
preuous sectron.

As shown on Plate 3 and Table 4a, concentrations of TPH-g, BTEX and MTBE remained within the
range ofhistorical 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 (\{W-6) to 61 mg/l (MW-l). Benzene ranged ftom 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 ugn MW-l). Ethylbenzane ranged from
non-detectable with a detection limit of 0.05 ug/l (MW-6) to 1,200 ug/l (Ivfw-l). Total Xylenes ranged
from nondetectable with a detection limit of 0.05 ug,{ (MW-6) to 6,700 ugn (MW-l). MTBE was not
detected in samples flom any of the groundwater monitoring wells this quarter with detection limits
ranging from 2.5 ugn (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
80151\4/8020M. The CARS reported no ana$es of concem 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 27,20021e1ter 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{ except for EDC. EDC was
detected in the samples collected from MW-1 at a concentration of 370 ug/L and MW-5 at a
concenhation of 220 ug/I. 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
sampie 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 descnbed above, the ORCTM socks were removed fiom all treatment wells during the Fourth Quarter
2002 monitoring event per ACHCS request (except MW-5, ORCrM socks removed from this well
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September 17,2003). The ORCW socks were removed to allow the DO concentations in each well to
return to backgrormd levels. Prior to sampling during the Second Quarter 2003 event, DO was monitored
in each well. The DO concentrations monitored in wells MW-l, MW-3 and MW-6 were significantly
greater than typical DO concentrations monitored in these wells (Table 1) with ot 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 retumed 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 rehrned to back$ound levels.

The ACHCS letter of Septemb er 27,2002 suggests that the presence of ORCrM socks may effect
contaminant concentrations in weils 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 rernoved from all wells containing them dunng the Fourth Quarter Monitoring
Event in 2002 and not replaced. Groundwater has been sampled post purge dunng the subsequent First
and Second Quarter Monitoring Events in 2003. There continues to be a slight increasing trend ofBTEX
concentations in MW-3 over the last four events beginning in June of 2002 compared to analytical
results fiom two years previous. However, as MW-j was being used as a treatment well up until the 4fr

Quarter 2002 event, the presence of ORC* socks appears urelated to this trend. TPH-g and BTEX
concentrations in MW-l were significantiy higher this monitoring event compared to data collected
during the previous three years. Well MW-l will continue to be monitored during the upcoming
quarterly events and TPH-g and BTEX concentrations evaluated for increased values. The impact
ORCfr socks had on contaminant concentrations in the treatrent wells will continue to be evaluated as
the data becomes available.

Pre and Post Purge Statistical Analysis Results
Based upon the available eyidence, the post-purge rcsults of the Apnl and July 2003 groundwater
monitoring events are equivalent to the historical and contemporaneous pre-purge analltical and
grormdwater parameter results.

RECOMMENDATIONS

MACTEC recommends continued quarterly monitoring utilizing the procedures outlined in the ACHCS
September 27, 2}021etter. MACTEC recommends analysis ofthe 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.

I
I
I
I
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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 corments in the ACHCS letter that have not been addressed by thrs
or previous quarter'ly reports.

MACTEC recommends that Blue Print Servlces sand a copy ofthis report to the following address:

Mr. Don Hwang
Alameda County
Environmental Health Semces
I 131 Harbor Bay Parkway, Suite 250
Alameda, California, 9 4502-657 7

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

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

Sincerely,

MACTEC ENGINEERING AND CONST]LTING, INC.
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David S. Nanstad
Project Engineer
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Senior Engineer
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Attachments: Table 1 - Groundwater Parameters
Table 2 - Groundwater Elevation Data
Table 3 - Historical Groundwater Monitoring Anal)tical Results - Using Purge Method
Table 4a - Groundwater Monitoring Anall.tical Results - Non-Purge Method
Table 4b - Groundwater Monitoring Anall.tical Results - Corrparison of Non-Purge and
Purge Methods
Table 4c - Groundwater Monitoring Ana$cal Results 1Q03 - Comparison ofNon-
Purge and Pwge Methods
Table 5 - Groundwater Monitoring Analytical Results - EPA Method 8260
Table 6 - Chemical Concentration Data Statistical Summary
Table 7 - Groundwater Parameter Statistical Summary
P la te l -S i teMap
Plate 2 - Groundwater Contours, First Quarter 2003
Plate 3 - TPH-g, BTEX and MTBE Concentrations in Groundwater, First Quarter 2003
Plate 4 - BTEX and DO Results
Plate 5 - Groundwater Elevation Data
Plate 6 - Box and Whisker Plot, Pre and Post Purge Analy4ical Data for MW-6 - Benzene
Plate 7 - Box and Whisker Plot, Pre and Post Purge Analytical Data for MW{ - MTBE
Plate 8 - Box and Whisker Plot, Pre and Post Purge Ana$cal Data for MW-6 - Toluene
Plate 9 - Box and Whisker Plot, Pre and Post Purge Groundwater Parameter Data for
MW4 - Dissolved Oxygen

Appendix A- Laboratory Reports
Appendix B - Groug]". t"J"mti::"1'ffi 

amore Description cross-Reference
Appendix C - Shapiro-Wilks ibst for Normality Descnption
Appendix D - rTest Description
Appendix E - Mann-Whihey Test Description

References: USEPA, 1989. "statistical Analysis of Ground-Water Monitoring Data at RCRA
Facilities", April 1 989, EPA-RCRA-89
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Table L Gaoundwater Paraneter3
BPS Reprographic Services Facillty

1700 Je,fte'son Street

Oakland, Galitomia

Dtlsolvcd orys€n (nr/L) MW-1 MIV-3 MW-s M!9-6
9n9lD99 2.90 1.10 0.40 r.80
w5/1999
tt/uJ1999
tn8n000
2,ltID000
5/12.2000
5/30/2000
9^/2000
9/152000
twn000
rr/r1h000
r/I5/2001
4/Zn00l
6/tn00l
6/28n001
etrcnonl
8/30/2001
tut4/2001
12t26/2001
4/nn002
4n3n002
6/3n002
6/'4n002
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8/Un002
t2/6/2002
tz21no02
4/t/20$r
1/t/20$'i'

9/rn000
tt/nn000
42n001
6n8t200r
8/30/200r
r2n6n00r
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6/Vnom
anlnooz
tu?:|noo2
4/tnoo3b
7/t/?;l$b

4.00 10.30 4.00 2.80

2.30
7.40
2.60
3.40

3.50
r.70
3.20
2.70

T.nD.retur'G (dcr tr')
9n9/899 61,0 72,6 67.7 73.8

3 .10
2.00
1.00
0.22
D.32
0.48
0.33
0.03
0 .16
0.55
0.30
0.38
o.29
0.33
0.34
t.00
0.94
0.30
7-65

4,20
7.00
0.78
o.24
0-56
6_52
0.40
3.76
0.2E
0.63
0.35
5.16
0.34
0.28
0-28
0.90
0.96
1.06
7 _70

-269 3
64 t7E

-194 26
-310 -283
NA
t2 t l
3 6 2
0 ? , | . 5

-294 -315
-315 .357
-82 -75

ztz 230

66,4
61.3
77.1

69.8
67.5

64.4 64.3 64,7
34.5
63.5
13.0
74.4
65.7
64.4
66.1
64.6
4t;I

64.6 67.6 NA
'r9.4 80.3 NA

62,9 65.0
63.2 62.0
14.a 76,3

58 .1  68 ,1
64.9 66,2
7 r.2 74.7
71.6 78.3
65.8 65.8

6.62
0.53
1,61
0.23
2.22
0.19
0.20
0.90
4.32
0.38
0.40
o.42

'}NA

NA

.89
296
-36
-360

l l
-299
-215
-238

37.1

6.00
2.t0
0.99
0.32
0.71
0.78
0.46
0.16
0.21
0.37
0,45
0,6J
0.31
0.39
0.63
0.62

NAl

206
230
102
t01

I I
158

228
-12

t72
2:n

I
I

I
I

tvnJD99
uttnooo
5/30t2000
9/t5t2000
1r/nn000
4DnO0r
6n8n001
8/30/2001
t2n6/?r0l
423n002
6/14/2002
uzt/2002
12127 /2002
4^t2D$6

1/t/20$s

69.E
68.5
'16.2

6't -n
65.9
66.4
74.3
74.7
6 5 . 1
1 t . 6
68.0
68.0
4t-l

68.0

81.9

67.6 66.2
42.3 NA
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Table L Gaoundwater FarameteF

BPS ReFrographlc Servlces Facility
'17O0 Jetferson Street

oakland. Callfornia

DE Irfw-l llw-3 Mw-5 MW-6
9n9t1999 8.39 8.53 8.43 8.44

6.86 A.42 6.84 6.79twut999
2trtn000
5/30t2000
9/r5k000
tutT/2000
4nD00l
6n8n00l
8/30/2001
12n6n00r
4tnn00z
6tbniiz
8n0n002
rzmn002

6.80
7 -02
7.06
7.37

6.94
7.35
't.54
't.69

6,98 6.61
6,90 6.74

6.83 6.72
7.54 7.56
6.16 6.62
7.t2 1.34
7.O7 6.96
6.7A 6,83

6.23 6,91 7. l l
6.90
1.05

6.95 6.94 6.86
1.U 7.08 6.89
6.89 NA 6,9I

7.85 1.91 7.9

t352

810

8.41

6.3f 6.41 NA 6.49

4lthot3b 6.90 7.08 6.10

1/t/zoo3b 7.42 7.59 NA 7.68

Sp.cifi c Condu€lancc (FS/CE)

9D9/1999 976 880 1,577 966
lrml1999
2/rr/2000
SBOaOOO
9/15,2000
Lt/17 D000
4nn00L
6nano0l
8/30/2001
nn6/2001
4/23n002
dvn002
8n0nnoz
12E7nOoZ
4/tno$b
lnno$h
Note:

992 t,321 1275 r,149
845 rp20 158 9?A
800 9r7 989 rp09
7A5 910 142 EE6
725 36J 839 821
1080 704
92A l0l5 975

l02l
931

496 333 891

922 601 848 917
961932 76',1

t0l5 809
956 791

ll28 800

1020 690

891 985
903

NA t02l

NA g7O

Ba5.line di$olved oxygEn measurmflt taks fl 09/29199, prior to mrlia.l iistallalion of oxygfl rdearitrg 6onPoutd

men - milligrdG pd litd

degF - degre6 F.hrdheil

fs/d = micr-oic ps cali'neta

I = indicat$ data not rv.iLbto due to cquiFmcat m.lfimctioa

! = indicrtes dissolv€d oxyger ind iempcr.tu1E rcadiags collectcrt on this dnte lbovE b?ical rilsc

snd shoull be coNid€red suspcct

h = indicaies thi! d.ta colcctcd post purgc
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Table 2, Groundwater Elevatlon Data

BPS Reprographic Servlces Facility

i7O0 Jefferson Street

Oakland, Callfornla

N M
F P

NA

TOC Elev. = top of casing elevation
= not monitored
= fiee product
= no data collected
= not available
This data not available due to ORC socks stuck in well

MW.1
TOC Elev. | 32.36

MW.3
TOC Elev. | 31.77

MW-5
Toc Elev. I 30.56

MW-6
TOC Elev. | 31.26

Average
Change
Since

Preceding
Quarter

Date
Sampled

Water Water
Level Elevation

Water Water
Level Elevation

Water Water
Level Elevation

Water Water
Level Elevation

3/6/1996
6/11l1996
s/19/1996

12t23t't596
3t27 t1997
6t4t1997

9t26t1997
12J22t1997
3/31/1998
6/18/1998
8/28/1998
121211998
3/10/1999
6/30/1999
9/2Sl1999

11t2?,1999
2t11t2000
5/30/2000
9t 15t2000

11t16t2000
4t2t2001

6t24t2001
8t30t2001

12t26t2001
4t23t2002
6t14t2002
4t20t2002

12t27t2002
4t1noo3
7t1t2003

T F

f r

r r
f f

26.41
26.80
26.00
^^  ̂ ;zo-uo
lc.ou
25.45
24.92
24.90
25.53
24.23
24.33
24.34
23.57
23.85
24.14
23.40
zJ.co

24.O0
24 .18

NA
23.41
23.85
24.10
23.75
z.t-cu

- : :c .vc
c .30

o -Jo

6.30
6.76
6.91
7.44
7 .46
o -oJ

8 .13
8.03
/  . vb
8.79
8.51
8.22
8.96
8.78
8.36
8 .18
NA

8.95
8.51
8.26
8.61
8.86

24.79
25.60
26.0S

FP
FP

25.11
25.41
24.91
24.O5
23.71
23.70
23.60
t l -ot

23.07
23.03
23.68
23.74
22.97
23.12
23.40

23.17
23.35
23.54
22.89
22.85
23.11
23.34
22.90
22.80

o.oo

o-Jo

6.86
7 .72
8.06
8.07
4 .17
9 .12
8.70
8.74
8.09
8.03
8.80
at.oc

8.37
8.37
8.60
8.42
8.23
8.88
8.92
8.66
8.43
6 . 6 1

8.97

6.e81
6.171
u u:l

7.03
23.7a 6.781
24.48 6.081
24.83 5.731
23.82 q.741
23.e2 6.64J
24.25 6.271
24.02 6.54
22.78 7.78
22.51 8.05
22.74 7.82
23.16 7.40
22.a2 7 .7 4
22.41 8.15
22.81 7 .75
22.AA 7.68
22.74 7.42
21.73 8.83
22.14 8.42
22.39 8.17
22.07 8.49
22.15 8.41
2235 8.21
22.49 8.07
21 .07 S.49
21.80 8.76
22.14 8.42

-NA 'NA
*NA 'NA
-NA *NA

NA
25.16
z c . t o
25.88
24.78
24.60
24.80
24.71
23.75
23.22
22.23
23.72
23.54
23.O4
23.42
23.64
23.67
22.82
23.10
23.41
23.33
23.15
23.35
23.27
22.89
22.81
23.15
23.41
23.16
22.7 5

- l
6.101
s.501
5.s8 |
6.481
6.601
6.461
6.551
7 .51
8.04
9.03
7 .54
7.72
8.22
7 .84
7.62
I  . C Y

4.44
8 .16
7.85
7.93
8 .11
7 .91
7 0 0

8.37
8_45
8 .11
7.85
8 .10
8.51

-0.53
-0.60
-0.23
1.06
0.04
-0.32
0.42
0.75
0.40
0.23
-o.32
0.37
-0.04
0 .14
-0.26
0.00
0.86
-0.24
-0.28
0.29
0.04
-0.25
-0.1 1
0.82
-0.20
-0.31
-o.24
0.35
0.25

DN53087.00 r/DaflzQ03.xls MACIEC 1o f  1
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NA
NA
NA
NA

NA
NA
NA
NA

NA NA
NA NA
NA NA
NA NA

NA
NA
NA
NA

NA
NA
NA

400
NA
NA
NA

NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA

I
I
t
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
t

Table 5. Groundwater Monltoring Analytical Results
EPA Method 8260

BPS Reprographic Servic€s Facilat}|

1700 Jefferson Street
Oaklahd, Callfomla

ttzJzzlznoz 2q/1/2003 'zltttzooz

MW-3
,,,MW-5

MW-6
Di-isopropy! Ether (pgll-)

ND<25
ND<100

ND<1

ND<25
ND<100

ND<I

Dibromi&

Dichloride

M\V-1
MW-3

*MW-5

MW-6

MW-3
,lMV/-5

MW-6

MW-l
MW-3

*MW-5

MW-6

ND<250
ND<25

ND<100
ND<1

I\D<s00
ND<2000

ND<20

ND<120
ND<12
ND<O
ND<o.5

ND<l2
2ZO

ND<o,5

- l ND<120
NA
NA
NA

Mw'-3
*MW-5
MV/-6

pg,4 = micro$arns per liter
ND = Not detected above the reporting limit
NA =Not Available,MW-l is the only well currenfly sanpled for
Ethylene Dichloride (see report for details)
* = Amlytical data collected for lvlW-s on January 3, 2003
1 = Sarryles ss ttris date collected pre-purge
2 = AnaMcsl resulfs displayed here are from samples collected
postpuge (see table 4b)
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+
8.76

POTENTIOMETRIC SURFACE CONTOUR
\/-.^T (FEET MSLI: coNToUR INTERVAL Is 0.1 FI

NOTE: This is one intepretation of a limited data set.
Other interDretations are Dossible.

F<ISTING MONITORING WELL

FORMER EXTRACTION WELL

WATER LEVEL ELEVATION (FEET [4SL)
MEASURED ON JULY 1, 2OO3

MACTEC
G.oundwater Cohtouas
Second Ouarter 2003
'1700 Jefferson Street
BPS Reprographic SeNic€s Facility
oakland. Celifotnia 2W{ REVISED DATEDRAWN PROJECT NUMBER

cN 530e7 007
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MACTEC
Eistorical BTEX and DO Results
Second Quarter 2003
BPS Reprographic Services Facility
1700 Jefferson Ste€t

Plat€
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DEwn by JoBNIMBER

DSN 5308?.007
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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
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Elenzene MW6



I
I

Plate 7. Box and Whisker Plot
Pre-Post Purge Analytical Data

for MW-6 - MTBE
BPS Reprographic Sevices Facility

1700 Jefferson Street
Oakland. California
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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
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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, Galifornia
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Sequoia
Analltical

l4J5 McDowell Blvd, Nonh Se D
Pelalunl!, CA 94954

Q07) 792-1865
F AX (707) 1924342

*Yv.saquoillabs.com

t
I
I
I
I
t
I
I
I
I
I
I

17 July, 2003

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

RE: BPS Services
Work Order: P307062

Enclosed are the results of analyses for samples received by the laboratory on 07li2l03 17:30. lf you have
any questions concerning this report, please feel free to contact me.

Sincerely,

W1r'Wa'

Stacy P. Hoch
Depi N4anager - Clienl Services

CA ELAP Cetlificate #2374

Page I of l0



Sequoia
Analvtical

1455 McDowell Blvd, North Ste D
Pet.lun4 CA 94954

Q01) 792-t865
FAX (?0?) ?924342

*.r*.sequoiahbs.com

Hardine ESE / Oakland

600 Grand Avenue, Suite 100
Oakland CA, 946 I 0

Project: BPS Services

ProjectNurnb€.: 53087.00?
Project Manager: David Nanstad

P30'7062
Reportad:

07ll'llO318:17

ANALYTICAL REPORT FOR SAMPIJS

SsItrplc ID Laborrtory ID M{trix Drte Sampl€d Date R€ceivcd

53087-4

53087 -2

53087-1

5308?-T

P307062-01

P307062-02

P301062-03

P307062-04

0?/01i03 l3:55

07i01/03 l5:30

07/0U03 l7:10

O7/0t10311:30

0710210311:30

0710210117:30

UlO2l03 l7t30

0710210317t30

WatEr

Water

Water

Water

Seouoia Analvtical - Petaluma

Page 2 of l0

The rcsults in this rcport applj to the sanples anelyzed in accodanceuith the chain

of cusrody documenr. Unless otherwise stated, results ore reported on a wel weight

basis. This analytical report must be reproduced in iB entirety-
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Analytical
Sequoia 1455 McDowell Blvd, Nonh $e D

P€laluma, CA 94954
Qr\ 192-t865

FAX (?07) ?924342
xa{iw$quoialabs.cotn

I
t

5J087-4 (P30706f-.01) Wrter Sampled: 070U03 13155 Rec€ived: 07/0203 17:30

Hardins ESE / Oaklard
600 Grand Avenue, Suite 300

Oakland CA, 94610

Project: BPS Services

Project Nunber 53087.00?

Project Manageri David Nanstad

P301062
Reported:

O7l1/03l&tll

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 80158/80218

Reporiing
R€sult Limit Units Dilurion Batch Pr€ptred Atalyrpd Meihod

0.50
0.50
0.50
0.50
2.5

ND

ND
ND
ND
ND
ND

I
I

Gasoline Range Organics

Benzene
Toluene
Edrylbenzene
Xylen€s (total)

Methyl tert-butyl ether

3070139 07/08/03 o7/08t03 EPA
80158/8021B

50 ugn I

I S ufl o ga te : a, a, a - T r iJlu or o to luen e

Sur rc ga le : 4 - B rom oiuo ro b en zene

53087-2 (P307062-02) Water Sempled: 07/01/03 15;30

93% 65-135
97% 65-135

Received: 0?/02/03 17:30I
I
I

Gsroline Rstrge Organlcs

Berzene
Toluene
Ethylbenzene
Xyleres (total)

S ur r o ga t e : a, a, a-T/ illuo ro to hre ne

Sur f o ga t e : 4 - B r omolu o tn b enz e ne

12000 250 udt 5 3070139

200 2.5
460 2.5
130 2.5
390 2.5

07/08/03 0' o8to3 BPA
80r58/80218

Methyl tcr i-butyl elher 89 12 nD-nd

I0r % 6s-135
101% 65-135

53087-l (P307062-03) Water Sampled: 07/01/03 l7:10 Received: 07/02/03 17:30

I
T

Gesollne R4nge Organics

Benzene
TolueIta
Ethylbenzen€
Xylenes (total)

Methyl tert-butyl eth€r

3070139 0?/08/01 07i08i03 EPA
80158 /8021B

61000

1700
1r000
1200
6700
ND

1005000 ue,l

50
50
50
50

250I
I
I

Su r r o gate : a, a, a-Trtf uototo luene

Surtogo|e: 4-Bromo|htorcbenze e

103 %

9 7 %

65-135
65-135

Sequoia Analytical - Petaluma

Page 3 of l0

I
t
t

The rcsu4s i this report \pply lo the samPles onal|zed in accordance wilh lhe chain
of Eustoiu document. unless otherwise stukA, resubs ore reporled on a vet veiSht
basis. fhis analylical rcport must he reproduced in ils enlirety.
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I

&i-"xliil",
1455 McDowell Blvd, North SG D

Pctaluna, CA 94954
(101',, 192-t865

F LX (70]\ 192414t
ww,sequoiakb6.com

I
I

Harding ESE / Oakfand

600 Giand Avenue, Suite 300

Oakland CA, 94610

Project: BPS Sewices

Project Nurnber: 53087 007

Project Manager: David Nanstad

P307062
R€portedi

07ll'710318:11

Total Petroleum Ilydrocarbons as Gasoline and BTEX by EPA 80158i8021B

Reponing
R€sult Litnjt Units Dilution Butch PrcparEd Andvzcd Msthod

I 53087-T (P307062-04) Water

Gasoline Range Organics

Benzene
Toluene
Ethylbenzene
Xylenes (total)

M€thyl tert-butyl ether

07/0U03 17:30 Rrceived: 07i02i03 l?:30

ND 50 \tgll I 30?0139 0?/08/03 0't/08103 EPA
80158/8021B

0.50
0,50
0.50
0.50
2.5

ND
ND
ND
ND
ND

I
99%
9 5 %

65-135
65- l35

Sun o gate : a, a, a-Tr ifl uorot o I u ene

Suto ga re : 4 - B r omoluo ro benz ene
I
I
I
I
T
I
I
t
I
I S€quoia Analytical - Petaluma

Page 4 of l0

The rcs ls in this report apply ao the samPles analyzed in accordance with the chain

of ctatod! docunent. IJnless otheruise slateil, reslits are reponed on a v'et weight

basis. This analltical report must be reproduced in its entirety

I
t



Sequoia
Analytical

1455 McDowcll Blvd, Nonh $c D
Pe1alum6, CA 94954

(707' 192-1865
F^X Q07) 792-0142

$vwr€quoirl$6.com

Hadins ESE / OalCand
600 Grand Avenue, Suite 300
Oakland CA, 94610

Project: BPS Services

ProjectNumber: 53087.007

Project Msnagcr: David Nanstad

P307062
Report€d:

O7/l1l0318:11

Volatile Organic Compounds by EPA Method 82608

R€!oning
Rosuk Li'tlir Unirs Dilution Batlh Prcpa'ld Amlyad Mcthod

53087-2 (P30706242) Water Sampled: 07/0U03 15:30 Receivedr 07/02/03 17:30

Methyl terr-butyl ether 5.0 ugn 3010241 01/tl/O3 07/l2l03 EPA 82608

Su ft o gat e : D i b r omofl u or o me t hane

53087-1 (P307062-ll3) Water S.mpledr 0701/03 17:10

101% 84-122

Received: 0?/02/03 1?:30

1,2-Dichloroethane La nq l 25 30'70255 0'7/14t03 07/r4t03 EPA E260B

Sur r o g at e : D i b r omo fluo r ome t ha n e

Surrogate: 1,2-Dichloroethane-d4

Surrogate: Toluene-d8

99% 84-122
96% 74-135

102 % 84-u9

Seouoia A[alvtical - Petaluma

Page 5 of l0

The restths in this rcporl apply to lhe samples analyed in accordance with the chain

of custody docbnent. Unlas otherwise stated, results are reported on a wet weight

basis. Thh analytical rcport m st he rcproduced in its entirel)'.
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Sequoia
Analytical

1455 McDo*€ll Blrd, Nonh Sle D
Petrtuna, CA 94954

(707) 192-t865
FAX (70?) ?92{342

ww.sequoialabs.com

t
I Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 80158/80218 - Quality Control

Sequoia Analytical - Petaluma

HardinA ESE / Oakland
600 Grand Avenue, Suite 300
Oakland CA,94610

Project: BPS Services
ProjectNumber: 53087.007

Project Manag€r: David Nanstad

P307062
Reported:

07/17/03l8tl7

I
I
I
I

Reponing
Resul( Limit Unirs

Slike Sourc€ YoREC RPD

L€vel Result yoREC Limii5 RPD LiTnit No!cs

Batch 3070139 - EPA 5030, waters

Blar* (30?0139-BLKI) PreDared & Analvzed: 07/08/03
ND 50 ugl
ND 0.50
ND 0.50
ND 0.50
ND 0.50
ND 2,5

Casoline R6nge O.ganics

Benzene

Tolu€ne

Ethylbeozene

Xylencs (total)

Methyl l€rt-butyl ether

Surro gate : a, a, a-T r iJluoro toluene
Sutogae: 4- R roitofiuorobenzene

300
300

292
303

97 65-135
I0 t  65 -135

t Laboratorv Control SamDle (3070139-BSl) Preoared & Analvzed: 0?/08/03

I
Casoline R6 ge Orgsnics

B€nzene
Toluene
Ethylbenzene
Xylenes (total)

Methyl tert-butyl ether

50 uen
0.50
0.50
0.50
0_50
2.5

95  65 -135

t08  65 .135
120 65-135
9't 65-135
1 1 4  6 5 - 1 3 5
r05  65 -135

2600

43.0
224
45.6

64.9

27 50

40.0
1 8 6
47.0
2t0
62.0

T
I
I

Suno ga te : a,a, a-Tri$uo roto I uene

Surro ga te : 4 - B ronoJluorobenzene

Gasoline Range Orgsnics
Bcnz€ne
Toluene
Ethylbenzene
xytenas (total)

Mcthyl tert-butyl ether

"  300  110  65 -135

" 300 105 65-135
33 r
3 t 5

Matrix Soike (3070139-MSl) Source: P30706241 PreDared & Analyz€d: 07/08/03

41.6
2300 50 ugn 2'150 24 83 65-135

40.0 ND 104 65-135
186  0 -35  I  19  6s -135

0 .50
221 0.50
46,3 0.50 ' ,  47.0 ND 99 65-135
234  0 .50  "  210  ND 111  65 -135
64.9 2.s " 62.0 | .2 103 65-135

I
t
I

Suno ga te : a, a, o- Trilluorolo lue e

Surro gate : 4 - B romoJluoro benzene

3 4 1
290

300
300

rr4 65-135
97 65- | 35

Seouoia Analvtical - Petaluma

Page 6 of l0

I
I
I

The resrhs in this rcport appty to the samples aialyzed in accodance with the chain

of crstody document Unless otherwise slated, results are reported on a u,el u)eight

basis. This ana[ytical report must be reprodrced in its enlirety.



I
I Analvtical

Sequoia

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 80158/80218 - Quality Control

Sequoia Analytical - Petaluma

1455 McDowell Blvd, Nonh Ste D
Petaltuna, CA 94954

(707) 792-186s
FAX (70?) ?924:42

suv.sequoialabs.coh

I
I

Hading ESE / Oakland
600 Grand Avenue, Suite 300
Oakland CA, 94610

Project: BPS Serices

Prcject Nurnber: 53087.007

Project M.nager: David Nanstad

P307062
Reponed:

01/170318:17

I RepanrnC Spike Sourcr YoRIC RPD

Result Limit Unit! Iwel R€sult %REC Limits RPD Limit Notes

I Source: P307062-01 o7l08lo3
92  65 .135
100  65 -135
1 lE  65 - r35

91 65- 135

t t 2  65 -135

9E  65 -135

I
I

Casoline Range Organics

Benzene

Toluene

Etlylbenzene

Xyienes (totsL)

Methyl tert-butyl ether

2560
40 . I
220
45.4
235
6 1 . 8

50 uC4
0.50
0.50
0 .50
0 .50

2 ,5

27 s0
40.0
l E 6
47.O
210
62.0

24
ND
0.35
ND
ND
t 7

l l

0.5
2

0.4
5

zo
20
20
20
20
20

Surrogate: a,a,a-Trifluorotoluene
Surrogate : 4 - B ro moJbhro benzene

336
i t 5

300
300

u2 65-135
105 65-135

I
I
I
I
I
t
I
I

Sequoia Analytical - Petaluma

Page ? of l0

I
I
I

The ,esu16 in this report appb) to the safiples analyzed in accordance with the .hain

of cuttody document- Llnless otherwise sBled, results are reporbd or a u)et weighl

basis. This analltical report must be rcploduced in iu enlirety.
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T
I
I

Si-"'"H.?"
1455 McDowell Blvd, Nonh Sre D

Petalumr, CA 94954
(707) 792-1865

F rx {7o7, 7924142
vrr$,,lequoialabd-con

Hardins ESE / Oaldand
600 Grand Avenue, Suite 300
Oakland CA, 94610

Project: BPS Services

ProjectNumben 53087.007

Pmject Manager: David Nanstad

P307062
Report€d:

07ll'7nll9tl'l

Volatile Organic Compounds by EPA Method 82608 - Quality Control

I

I
Sequoia Analgical - Petaluma

Reporting Spike Sowcc 7.REC RPD

Result Limit Unit! Irv€l Rcsult o/"REC Limiis RPD Limit Notcs

Batcb 3070247 - EPA 5030 watersI Blrnk (3(t024?-BLKf) Prepared & Analyzed; 07/11/03
Methyl tert-butyl ether 0.50 u8/l

I St rcga E : Dibronoluorome thane 4 . 5 l ,  4.50 100  84 -122

Laboratory Control Sampl€ (3070247-BSl) Prepared & Analyzed: 07/l l/03

Methyl t€n-butyl ethe( 5.06 0.50 ugn 101 71-t23

I &trogate : Dibro oluoromethone 4.5 3

Laboratorv control samDle DuD (3070247-BsD1) PreDared & Analyzed: 07/l l/03

,  4.50 t0t 84-122

Methyl tert-butyl elber 5 . 1 0 0.50 ugn to2 11-1235.00

t Sur r ogate : Dib rc mofluo rcmethane

Batcb 3070255 - EPA 5030 waters

4.50 4.50 100 84- t  22

Blank (30?025!BLKI) Preoared & Analvzed: 07/14/03
ND
ND
ND
ND
ND
ND

I
t

Tert-amyl methyl etler
Tcrt-butyl alcohol
Di-isopropyl ether
1,2-Dichloroethane
Ethyl tert-butyl ether
Methyl ten-butyl erh€r

1.0 lCA

2 0 '
1 .0

0.50
1.0

0.s0

I x:::;:: ?:::#:i:::::;:I:;;
Surrcgate: Toluene-dg

4.59
4.70
4.67

4 .89
85-4
4.99

4 .91
4 . 9 1

4.50
4.50
4.t0

1.0 ugn
20
1 , 0

0 .50

1 .0
0-50

t02 84-122
104 74-135
104  81 -  119

98  70 - l  16

a5 62-142
100  7 l  - l 2  t
106 19-126

9 E  7 1 -  1 1 0

98 77-123

t
I

Labor.tory Cortrol Sample (30?0255-B51) Pr€pared & Anabzedi 0?/14/03
Tert-amyl methyl ether
Tert-butyl alcohol
Di-isopropyl cther
1,2-Dichloroethane

Ethyl tert-butyl erher
Methyl terr-butyl ether

5,00
100
5.00
5 .00

5.00
5 .00

I
I
I

Suft oga te : Dibrono|luorome rhane

Surrogate : 1,2-Dichtoroethane-d4

Slftogate: Toluene-d8

4.50
4.65

4.50
4.50
4.50

101 84-t22
t00 74-t35
103 84- l  19

Seouoia AnalYtical - Peialuma

Page I of l0

The rcsuks in this report apply lo the samples anslyzed in accordance t'ith the chain

oJ custod) document. Il less otherwise stated, rcsults are rcported on a wet weighl

basis. This anoutical report m st be reproduced in its e irety.

I
I
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Sequoia
Analytical

1455 McDowcll Blvd, Nonh St. D
Petaluma, CA 94954

(x01) 192-t865
FAX (?07) 792{342

wDv.s€quoialabs.coln

Hardins ESE / Oakland
600 Grand Averue, Suite 300
Oakland CA, 94610

Project: BPS. Services

Project Nwnber: 53087 007
Project Managefl David Nanstad

P307062
Reportedi

0711 lO3 l8 t l 7

Volatile Organic Compounds by EPA Method 82608 - Quality Control

t
I

Sequoia Analytical - Petaluma

Rcponing spik€ solrEe %REC RPD
Result Lirnit Unirs L€,rEl Rcsult "/oRfC Limiti RPD Limit Not€s

Batch 3070255 - EPA 5030 waters

Ltboratory Cotrtrol Sample Dup (3070255-BSDI) PreDared & AnalYzed: 07/14i03

I
I

Tert-amyl methyl ether
Tert-butyl alcohol
Di-isopropyl ether
1,2-Dichloroethane
Ethyl tert-butyl ethe!
Methyl teri-butyl ether

5 - 1 t
87.2
4.98
5.19
4.94
5.04

1 . 0
20
t . 0

0.50
1 .0

0.50

,rgA 5.00
100
5.00
5.00
5,00
5.00

4

2
0.2
2

0.6
3

102 70- r  16
s7 62-142
100 7t-l2l
108 '79-t26

9 9  7 l - t  l 0
r01 11-123

20
20
20
20
20
20

suft ogate : D i b rcmofluoro methane

Surrogate: l, 2-Dichloroethane-d4

Surtogdte: Tofuene-d8

4 ,56
4.58
4.66

4.50
4.50
4.50

t0t 84-t 22
102 74-135
104 84- ) 19l
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Seouoia AnalYtical - Petaluma

Page 9 of l0
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The resubs in this report apply to the sadples aiallzed in accordance with the chain

of eustody docunent. Unless othen ise slabd, rdults are reported on a wet weight

basis. Th;s analytical rcporl mwt be reproduced in its entiret!.
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Petaluma, CA 94954
('tcl'192-t86s
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Notes and Definitions

QR-M Primary and confimation results varied by greater than 40% RPD. Th€ results may still be u5eful for their intended purpose.

R-05 The $ample was diluted duc to the pres€nce ofhigh levels ofnon-target analytes resultilg in €levated reporting limits,

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above th€ reporting limit

NR Not Reported

dry Sample results reporrcd on s dry weight basis

RPD Relative Percent Difference

Ihdins ESF / Oakland
600 Gmnd Avenue, Suite 300
Oakland CA, 94610

Project: BPS Services

Project Number: 53087.007

Project Manager: David Nanstad

P307062
Reported:

07/l'1/0318:17

Sequoia Analytical - Petaluma

Pag€ 10 of 10
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The rcsujij in this report apptJ to the samples analyzed i4 qccordotce with the choin

of c..tstod' document. U/'less otherwise sta,eil, res lts aru rcported on a $vt bcight

basis. This atlalytical rcport must be reproduced in its entiret!-
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APPENDD(B

GROI]NDWATER SAMPLING FORMS
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Table 81. Sample Location/Sample Description Cross-Reference
BPS Reprographic Services Facility L

1700 Jefferson Street
0akland, California

WelVSamole Number Client Sample ID

N{w-3

MW-6

s3087-1

53087-2

53087-4

53087-TField Blank

DN53087.007\Draft2Q03.xls\Table Bl
1c.t13t2003 MACTEC Page 1 of 1
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GROU}ID T'ATER SATPLING FORIIH.dhto t ru.oa &rocLr..
E Eine€dng and
Erwi.o0rnentd S€rvi:a6

t -

well Ho. ,U\0/ - |
W€ll Typ6: F Monitor

Wsll Material: E PVC
+,^" 167-0

tr E(radixl B Oiher -
g $. $ed O Ofter -----.,"0""." RPs. slE'.c^.rtlF<

Job Number

R6cord€d by

Date

Sanrplod by

Cadng Dtanster (D h inch€61:
O Sr.offir8bls tr C€.triftIg8l E Bladd€c Pump No.

C 2-iffi B4-kdt tr&irdr OOtror-
Total Deg|h d Cssing fiD h |ad Bf@): p!' 6 

-t

War,er Lavor Dep h ftryL in le€t RTOC):---ieEj!iEZ-

E OtFr '

Numb€r ol Wsll Volumes to b€ Purg€d (d Vols)

tr3 tr4 trs !10 Otr|€r -
E Near Bottom tr NearToP tr Othgr
Depth in leet (BTOC): Scroen Interval in Feet {BTOC)

1
4

X>
- "*

I
Initial - gpm

troNn - to

x o.o4oa = lE. 6 garons
CahulatEd Pu,ge Volurne

r
lA4 saa..l'?{Q stop lfol4}r+oo Final .- gpm 18 garbns

ObseNafions Du.ing Purging (Wsll Codition, Tufti('ity, Coio( Odo.):

B.wr,, &.Ltlc/', 
' 

.Dhcharg€ weier oisposal: tr Sanitaty Sew€r E Storm Se'i€r

D Sarne As Above

F Bailer - Typ€:

E Submersible

tr Gtab - TYP€:

E Bladdei Pump No,: E Other - Typeitr Centdtuga!

Sample Series:

OE..: a.* , V/!F! F€,l C.ev . C|N:FY
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,**'* 6trS Se-0,.cq5

GFOUHD WATER SAIIPLING FORT

Woll No.

Wall Type: E lvlonitor n Efteclioi D oth€r -
Well Material: tr PVC tr st. Steel E Other

oate  2-  l -03  r ime / { '<
SardEd by

Hard.ri lrw.o.r lrtoclttar
Eiging€dng attd

Elwilo{fie{ltal S€aviies

Job Number

Rocotded by

Cashg tlanots( (D in inc*F6):
tr z-inch F 44rcfi E 6ir.$ E Oth€{ r- -
Total D€pih.t Ce3kE FD h bd BTOC): :l t- l>'
watsr L6vel Dsp|h (WL in leei BTOC):-----22.:-6O-

tBdlg| - T!46:
n $s{nersibl€
B Ofter - Tyge:

O Cantitugal E Bladdsr; Pump No.:

Number of W€ll Voluni€s b b€ purged (# Vols) E Near Bottom tr N€ar Top tr Oth€r
E3 04 t r5 t r10 other D€pth in fe6t (STOC): Sc.eon lnterval in Fe€t (BTOC)

3 X 0.0408 =

lrom

i6.3; gallons
D (inches) # vols

-

Cakulated Purge Volume

lqrt slari t SJasrp l: l{ Erapseo Initial_ gpm Final - gpm / I .Oo gatrons

Obsewations Durir€ Purging (Well CoMition, Turltidity. Color, Odor):

Discharg€ waler Disposal; E Sanilary S€$/er E Slorm Sewer tr Ofter

(gr, tr-4.b \
\ To (f€eo wL (r€€t) t

E SarDe As Above

FBailer - Tyo€: tr Grab - Type:

n Othe. - Typ€:D Submersible tr Canttitugal E Bladd€q Pump No.:

Sample Series:

samole No. volumg/cont. Analysis Requested Pres€rvalivBs Lab Cofimenls

53c8)'l-z 6 Ooftr rft(Ltdt$ NLU iEoutdut

o r . . : - c . ! w  Y ! r ! , - r  . g  a a . d e . c , \ ! o ?
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E
Job tlamo SV

Haralng Larron ALoaaaaaa

Engino€.irg snd
ErtircrtrnEntgl S€Nicas

GROUND WA?ER SAHPLING FOFT

w"r ruo. i/tW -6

Well Typ€: E Moflitor

E PVC
3

O Edr6.don O Odtct -

O st. stoel O oth6r -Well

Date Ttftts L>7 -Job Number

R€cordod by SanFbd bV

Ce*E Dbrnotsr (D in incrles):

El?tftr El +inch tr &inch D Otlgr-
i,r"l o"ptt ol c""ins frD in leet BrOCl: 32-SF,
Waier Levef O€dh (WL in f€et BTOCT: 77 '1€

Nunt€r ol Welt Volun€s lo be purg€d (l Vols)

E3 t r4  05  o1o o ther  - -

#
tr Subm6rsibl6 El Conr,ifugal O ebdd"t;;;G:
tr Olhor - Typo: -

! NearBottom E NqarTop E Othsr
Deplh in f€et (BTOC): Screen lnt€rval in Feet (BTOC)

z 3 X 0.0408 =

lrom - lo

"1.31 gallons
D (inch€s) * Vols

-

lnitial _ gpm

Calculal€d Purgp volurne

l?-"rt s^al$@.srcp I Slqtrapseo Final - gpm

Ob6srvations During Purging (Well Cofiditio.r, Tubidity' Co{or, Odoo:

Discharge water Dispasal: tr San-nary Sewst C Storm Sewer E otier

( =a,ss - 2?.rs ) x
\ tO tfee0 WL (tee0 ,

E Same As Above

6.ealer-ryp€: ?6LL1 tr G.ab - Typel

E Bladd€c Pump No-: tr Other - Type:ElSubmersibl€ ECentrilugal

Sample Series:

c , . . e  c : F - .  w ! - :  . .  -  - . ? , . c , ) , a !
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APPENDIXC

SHAPIRO.WILK TEST FOR NORMALITY
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The Shapiro-Wilk test, proposed in (Shapiro, 1965), calculates a IZ statistic that tests
whether a random sample, x1, xt, ..., x, comes from (specifically) a nonnal distribution .
Small values of W'arc evidence of departure from normality and percentage points for the
I4z statistic, obtained via Monte Carlo simulations, were reproduced by Pearson and
HNtley (1972, Table 16). This test has done very well in comparison studies with other
goodness of fit tests.

The I/ statistic is calculated as followsr

where the x14 are the ordered sample values (xr4 is the smallest) and the ai are constants
generated from the means, variances and covariances of the order statistics ofa sample of
size z from a normal distribution (see Pearson and Hatley (1972, Table 15).

Pearson, A. V., and Hartley, H. O. (7972). Biometrica Tables for Statisticians, Vol 2,
Cambridge, England, Cambridge University Press.

Shapiro, S. S. and Wilk, M. B. (1965). "An analysis of variance test for normality
(complete samples)", Biometrika, 52,3 and 4, pages 591-611.
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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 t-test deals with the problems associated
with inference based on "small" samples: the calculated mean (Xu,r) and standard deviation (fr)
may by chance deviate fiom the "real'' mean and standard deviation (i.e., what you'd measure if
you had many more data items: a "large" sample).

dJ = (n '+n") -2

Using df and the value calculated for t, the t-test statistic is looked up in a standard table (for
Exampie 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 Monirorilrg. Van Nostrand
Reinhold. ISBN 0442-23050-8
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Mann - Whitney test

This test is a non-parametric alternative to the two-sample Student l-test. It also goes by
the names Wilcoxon test and the Utest. The Mann-Whitney test is performed by
combining the two data sets we want to compare, sorl them into ascending order, and
assign each point a rank: smallest value is given rank : 1; the largest observation is
ranked nr + 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 ifthe samples consist ofrandom drawings from
the same population one would expect the rariks 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 l4lr and W2. The sum of IZ1 + I/2 must obviously equal the sum of the first (n1 +
n2) integers which is

1
*{n' + neJ(n' + rh + 1) (1)
z

Many early rank sum tests were based on Wy or W2 but now it is customary to use the
statistic Udefined as

Fr = nrtlr * + u -!4tr ( l )

(l* = nr?r* + |ru{ta + 1} * 14&

or simply U, the smallest of Ut and Uz. This statistic takes on values fro. 0 to 
st '&

and its sampling distribution is symmetrical about n1 n212. The test, then, consists of
L'"

comparing the calculated Ustatistic to a critical value given the sample sizes and
desired level of sienificance o.

Taken from:

http://www.higp.hawaii.edu/-cecily/courses/gg313/DA_bool</node60.html

'|

; t r r  (Br

or

(3)


