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BPS Reprographic Services Facility
1700 Jefferson Street
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Dear Mr. Christoff:

MACTEC Engineering and Consulting, Inc., presents this Work Plan for the BPS Reprographic Services
(BPS) facility located at 1700 Jefferson Street, Oakland, Califomia fSite (Plate 1)]. This Work Plan was
written in response to a request by the Alameda County Department of Health Care Services (ACHCS)
for Site information as described in a letter dated September 27, 2002 titled Fuel Leak Case No.
RO0000151, Blue Print Service, 1700 Jefferson St., Oakland C494612 (September 27, 2002 letter). The
ACHCS requested that the Work Plan contain information associated with contaminant plume definition,
underground conduits, bioremediation verification, historical groundwater monitoring, historical
growrdwater elevations and gradient and cross section diagrams ofthe Site.

The Work Plan will first present Site background information, then present and respond to each technical
comment provided by the ACHCS in the September 27,2002letter. The technical comment responses
will include the requested information described above. The Work Plan will conclude with
recommendations based on the resoonses to the technical commenrs.

BACKGROUNI)

Three underground gasoline storage tanks were removed from the property in 1987 and a preliminary soil
and groundwater investigation indicated that a release offuel into the subsurface had occurred. Three
groundwater-monitoring wells (MW-l, MW-2, and MW-3) were installed on the propefty to evaluate the
distribution ofpetroleum hydrocarbons in the groundwater and to determine the direction ofgroundwater
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.
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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-IA and MW-4, were installed as
groundwater extraction wells. MACTEC also installed one offsite monitoring well, MW-5, in
August 1988 and a second offsite well, MW-6, in April 1996. The monitoring well locations are shown
on Plate l.

In 1992, a groundwater extraction system was constructed at the site to remove FPH from the
groundwater surface. Ground\ir'ater was extracted from MW-IA 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 neahnent 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 extraction and to modi! the
remediation technique to insitu-bioremediation using an oxygen-releasing compound (ORCTM). ORCT" is
manufactured and distributed by Regenesis, Inc.; its purpose is to increase the concentration ofdissolved
oxygen (DO) in the groundwater and to augment the ability o[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 ofan ORCft 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-IA,
MW-3, MW-4, and MW-5 on September 29, 1999. The ORC'M 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 treatonent well at the approximate depth of the well's screened interval. As
described in the Groundwater Monitoring Plan, the ORCrM socks are removed from the treatment wells
two weeks before each quarterly groundwater monitoring even! 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 3 1, 1997. The
first quarter that the new Groundwater Monitoring Plan was implemented, sampling included duplicate
sampling using both the purge and non-purge methods (see MACTEC's quarterly report, dated October
25. t999\.
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During the Fourth Quarter 2002 groundwater monitoring event MACTEC removed t}re ORCW socks
from t}re treatment wells per a request from the ACHCS in a September 27, 2002 letter to BPS. The
ACHCS suggested tJlat contaminant concentrations may not be accurate due to the presence ofthe
ORC* socks and requested the socks be removed and DO allowed to retum to back ground levels.
Additionally, the ACHCS suggested in the same letter that the ORCrM socks appear to be ineffective as
contaminant concentrations continue to be high in MW-l and MW-5.

During the ORCW socks removal effort from MW-5 it was discovered that the socks were stuck. ORCrM
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 ofthe well. The ORC'M socks
remained stuck in MW-5 despite three removal attempts including attempts incorporating an industrial
winch and tripod. An ORCr" 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.

SEPTEMBER 27, 2OO2 TECHMCAL COMMENTS AND RX,SPONCES

Technical comments presented in t]re September 27,2002 letter are presented below using the same
numerical ID as in the letter. The technical comment is presented in italics with the response following
in non-italicized script.

1) Plume Undefined - high contaminant concentrations are still being fomd ofsite (at monitoring well
Mll/-S). Total petroleun lrydrocarbons as gasoline (TPH-g) at 9,400 micrograms per liter (ug/L) and
benzene at 2,300 ug/L were within historical ranges on April 24, 2002. Define the lateral extent of the
plume. Please address these concerns in the work plan.

Historically, TPH-g concentrations in MW-5 have ranged from a high of 120,000 ug/L in August of l99l
to a low of 1,700 ug/L in June of2002. TPH-g concentration values have, generally, been decreasing
since the well began being sampled. This is shown graphically on Plate 2. Since November of 2000
concentration values have, generally, been reduced an order ofmagnitude compared to historical values,
with intermittent concentration spikes.

Historically, benzene concentrations in MW-5 have ranged from a high of29,000 ug/L in June 29, 1994
to a low of I 10 ugll in June 14,2002- Benzene concentration values have, generally, been decreasing
since the well began being sampled. This is shown graphically on Plate3. Since November of2000
concentration values have, generally, been reduced an order ofmagnitude compared to historical values,
with interm ittent concentration spikes.

The general trends for both ofthese analytes in MW-5 suggests tlat the plume in the area ofthis well is
being reduced. Plate 4 - Benzene Concentrations in Groundwater, shows successive colored
isoconcentration contours beginning with groundwater monitoring data collected in August of 1991. The
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icoconcentration contours are shown annually ftom August l99l to March of 1993 due to limited data
collected between these dates. The icoconcentration contours are shown quarterly from January 1994 up
to September of 1999 when non-purge sampling and ORC'M (Oxygen Reducing Compound) treatment
was initiated.

Plate 4 further suggests that offsite groundwater impact in the area of MW-5 has been reducing since
groundwater monitoring began with simultaneous reduction in onsite groundwater impact. Plate 4 also
suggests that the plume has generally not changed shape since September of 1997, indicating that the
plume is relatively stable and laterally defined.

2) Conduit Sumey Required - The downgradient MIY-6 was nondeleclable for aII contaminants.
Determine if the plume is being intercepted.

The Oakland Public Works Department (Public Works) was contact€d requesting information on the
depth ofunderground utility conduits in Jefferson, Seventeenth and Eighteenth Streets. MW-6 is to the
west ofthe Site in Jefferson Street (up-gradient), and Seventeenth and Eighteenth Streets are to the North
and South ofthe Site respectively. Public Works indicated that there are no utilities in these streets 20
feet below ground surface (bgs) and that t'?ically no utilities in this area are deeper than 10 feet bgs.
Croundwater at the Site is typically not higher than 21 feet bgs. MACTEC concludes that the plume is
not being intercepted by bgs utility conduits as they are not deep enough to do so.

3) ORC Interim Remediation Ineffective - ORC has been used in MW-IA, MW-3, MIY-4 and MI/-5,
since Seplember 1999- Yet contaminant concentrations continue to be high in Mfir-l and MW-S. TPH-G
concentrations were 35,000 ug/l and 9,400 ug/l, for MIII- I and MW5, respectively. Benzene
concentralions were 4,900 ug/l and 2,300 ug/l respectively, Unless you cmt show that bioremediation is
occurring using verification monitoring, propose altemative remedial actions in the work plan requested
below.

In order to evaluate ORCru treatment effectiveness, MACTEC performed a statistical comparison of
groundwater contaminant concentrations collected from treatment wells prior to ORCru treatment and
ifter ORCru treatment was initiated. Additionally, as requested above, MACTEC collected groundwater
samples from the Site for analysis ofbiodegradation support parameters to evaluate whether naturally
occurring bioremediation was occuning.

Oxygen-releasing compound or ORCru is dissolved fuel-hydrocarbon contaminant remedial material
manufactured and distributed by Regenesis, Inc. The purpose of ORCTM is to create an aerobic
groundwater environment in the area around the application point (treatment well) by increasing the
concentration ofdissolved oxygen (DO)- In aerobic environments microorganisms generally utilize DO
to biodegrade dissolved-phase fuel-hydrocarbons. The fuel hydrocarbons are tlpically degraded at rates
equal to the rate at which DO is replenished which is approximately equal to the average advective
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transport velocity ofgroundwater. This mass transport limited process is typically a more efficient mode
of biodegradation than the anaerobic alternative. In an anaerobic environment microorganisms generally
utilize nitrate, sulfate, iron (III), and carbon dioxide to degrade dissolved phase fuel-hydrocarbons at
rates that are slow relative to the advective transport velocity of groundwater. This results in the
consumption ofthese compounds at a rate slower than the rate at which they are replenished.

BPS implemented in situ remediation using ORCtr socks on September 29, 1999. The ORCru socks
were removed in December of 2002. ORCru socks were placed in treatunent wells MW-lA, MW-3,
MW-4 and MW-5 and periodically replaced as tie oxidizing potential was depleted. Data from
monitoring wells (MW-l, MW-3, and MW-5) prior to installation of ORCru were compared to data from
the same monitoring wells after installation of ORCrM to determine ifa significant difference in
contaminant concentrations existed b€tween these two data sets. The non-parametric Mann-Whitney
routine in SigmaStat V2 was used to compare these values. Ifthe two data sets were normal and had
equal variance, the t-test was employed for the comparison. Results for Benzene, Ethylbenzene, Toluene,
Total Xylenes, and TPH-g were evaluated. Table I provides a complete set of SigmaStat reports.
Descriptions of the Mann-Whitney and t-test test are included respectively with this Workplan under
Attachments A and B. A summary ofthe statistical analysis results is provided below.

Statistical Summary - Chemical Concentrations

A statistical summary ofthe monitoring results is provided in Table 2. The comparison ofthe pre- and
post- ORCru socks data sets are summarized in Table 3. As shown in this table, installation ofthe
ORCrM socks resulted in significant reductions in the concentrations of Benzene and Ethylbenzene in all
three wells. Toluene concentrations appeared to only be significantly reduced in MW-3. Both Total
Xylenes and TPH-g showed significant reductions in MW-3 and MW-5, but not MW-1. Plates2,3,5,6
and 7 display the analytical results graphically. The general trends apparent in these figures are in
agreement with the statistical comparisons. It is interesting to note from these figure that the detected
concentrations for all wells where there was a significant decrease after installation ofthe ORCru socks
show a trend towards increasing concentrations after the ORCru socks were removed in December 2002-

Assuming all other variables equal, statistical analysis based upon the available analyical data suggests
that the installation ofthe ORCru socks resulted in significant reductions in concentrations in most ofthe
wells (l I of l5 analyte well permutations, five analytes in three wells).

Bioremediation Indicator Parameter Monitoring

Bioremediation (biodegradation) indicator parameters including carbon dioxide by analytical method SM
4500, nitrate as n (nitrate) by analltical method EPA 300.0, Sulfate as SO" (sulfate) by analyical method
EPA 300.0, and methane by analytical method RSK 175 were monitored in MW-1, MW-3 and MW-6
during the Third Quarter 2003 groundwater monitoring event. The certified anallical reports are
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included with this Work Plan under Appendix C. These monitoring points were chosen for their
proximity in or to tlte presumed contaminant plume shape. MW-l is located near the plumes presumed
center, MW-3 is located near th€ plumes down-gradient edge and MW-6 is located outside the plume
(up-gradient) and is considered a location for background groundwater panmeter datz.

ORCru socks had been removed from most wells at the Site since December 2002. ORCru socks in
MW-3 were not removed until September 2003 due to the socks being stuck as described in the quarterly
monitoring reports. However, the socks were considered depleted by the December 2002. DO was
monitored during the Third Quarter 2002 event for verification that DO had retumed to background
levels prior to collecting biodegradation indicator parameters. The DO values collected during this event
were 0.9 mg/L in MW-[6.25 mg/L in MW-l and 7.16 mg/L in MW-3. The DO concentration in MW-6
is indicative oftypical background DO concentrations in groundwater. The D0 concentrations
monitored in MW-l and MW-3 during the Third Quarter 2003 are not typical and attributed to instrument
malfunction or matrix interference. DO concentrations monitored in these same wells during the Fourth
Quarter 2003 (MW-l - 0.18 ng/L, MW-3 - 0.33 mgll, and MW-6 - 0.60 mgll.) are more typical of
naturally occurring DO concentrations in groundwater. The Fourth Quarter 2003 DO values suggest that
DO has retumed to typical background concentrations and indicate tlat an anaerobic environment is
prcs€nt at the Site.

The bioremediation indicator parameters monitored during the Third Quarter 2003 groundwater
monitoring event are shown on Table 4 and suggest that anaerobic bioremediation is occurring.
Typically if concentrations ofelectron receptors nitrate, sulfate and carbon dioxide are depleted in wells
with elevated BTEX concentrations, it is a strong indication that anaerobic bioremediation is occurring.
Additionally, ifareas with elevated BTEX have elevated ferrous iron and methane concentrations, it is an
indication that fenic iron is potentially being reduced to ferous iron and metlanogenesis is occurring
during bioremediation of BTEX compounds.

As shown on Table 4 the concentration of nitrate is high compared to background data (non-detectable in
MW-6) in MW-3 (5.3 mg/L) which has elevated BTEX concentrations. However, in MW-l which also
has elevated BTEX concentrations, nitrate was not detected. Monitoring results for sulfate suggests the
same bpe oftrend, depleted sulfate concentration in MW-6 (background) compared to elevated sulfate
concentrations in wells with elevated BTEX. Generally, bioremediation indicator parameter results for
nitrate and sulfate appear inconclusive.

As shown on Table 4 concentrations of ferrous iron and methane are both elevated in wells with elevated
concentrations ofBTEX. As described above this is a strons indication that anaerobic biodeqadation is
occurrinq.
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Results

The statistical comparison ofpre and post ORCru groundwater concentration data sets indicate that,
generally, a sigrificant concentration reduction occrJred in target compounds after the use ofORCrM
treatrnent was initiated. This suggests that the use of ORCru supported and enhanced the naturally
occurring biodegradation of dissolved hydrocarbons. Analysis of groundwater conditions after
terminating ORCru treatment ard allowing DO to retum to background concentrations indicate an
anaerobic environment t)?ically exists at the Site. Bioremediation indicator parameters monitored after
DO concentrations were allowed to retum to background concentrations suggest that anaerobic
biodegradation is occurring at the Site. However, groundwater monitoring data collected during 2003
suggest that ahaerobic biodegradation is occurring at a slower rate that the previously ORCru supported
aerobic biodegradation as shown by the increase in contaminant concentrations since the ORCru socks
have been removed from the treatment wells.

4) Gromdwater Sampling After ORCM - Samples were collected h'eo weel6 after ORCM socks were
removed from the sampled wells. lle wonder if the contaminant concenlrations obtained mayjust be
temInrary. Therefore, grotmdwaler monitoring will need to be continued after ORAM remediation has
ceased until it can be determined that contaminant concenlrations will not rebound.

As described above under Site Background the ORCrM socks were removed from the monitoring wells
during December of2002 and not replaced. Groundwater has been sampled post well purging during
subsequent quarterly monitoring events. Figures 2, 3, 5,6 and 7 display the analyical results
graphically. The general trends apparent in these figures are in agreement with the statistical
comparisons discussed under Technical Comment3. These figures suggest that the detected
concentrations for all wells where there was a significant decrease after installation ofthe ORCru socks
indicate a trend towards increasins concentrations after the ORCfr socks were removed in Decemtrer
2002.

5) Migration Control Required - The contaminant plume has migrated offsite. Propose means of
containing the plume in the work plan requested below- Recommend considering reuse of the pump and
trcat syslem.

As described under Technical Comment l, groundwater impact is present off-site, but generally appears
to be declining since groundwater monitoring began in 1991. Plate 4 suggests that the plume boundaries
are stable as demonstrated by the general reduction offree-product (pink color) up to June of 1997 and
the following lack of significant change in plume geometqr between June of 1997 and September of
1999.
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6) Nonpurge Groundwater Sampling - Nonpurge groundwater sampling has been used since September
1999, the only time nonpurge and purge results were compared- The results were inconsistent- Ako, the
Regional Water Quality Control Board's "Utilization of Non-Purge Approach for Sampling of
Monitoring Wells Impacted by Petroleum Hydrocarbons, BTEX, and MTBE" dated January 31, 1997
required the rate of purge and measurements of dissolved orygen (DO), specifc conductance, pH, and
temperature. However, only DO was submitted. Thut, the use ofnonpurge sampling needs to be
reevalualed. In addition to the conditions listed, we will also require:

a) Pre-and post-purge DO and turbidity measurements to determine if groundwater is flowing through
the well. If gromdwater is flowing through the well it may be appropriate to omit purging activities.

b) Purging rate. Purging rate should approximate natural groundwater flow rates and should not result
in significmtt draw down in well.

c) Once DO and Turbidity measurements indicate that groundwater is flowing through the well screen,
pedorm pre-and posl-purge measurements of the following parameters: DO, pH, temperature,
conductivity, and turbidity; and pre-and post pwge sample mtalysis to verily consistency in chemiccl
concentrations in the welL you must demonstrale lhat no stalistical difference exists between purge and
no purge chemical concentration data including MTBE, and thal no signirtcant difference is detected in
t he me as ured p ar ameters.

Technical Comment Number 6 was addressed in the Second Quarter 2003 Groundwater Monitoring
Report dated October 17, 2003 and will be summarized here.

Pre-and post-purge DO and Turbidity measurements were collected and statistically compared. Results
suggested no statistical difference between pre and post purge values. During the First and Second

Quarter 2003 Monitoring Events, the monitoring wells were purged using a disposable bailer. The
sampling technician did not observe significant drawdown during or after the bailing was completed.
Groundwater parameter data (including DO and Turbidity) and chemical concentration data collected
prior to purging the wells were statistically compared to data collected after purging the wells using the
standard purging procedures also described in the Second Quarter 2003 Quarterly Report. Based upon
the available evidence, the post-purge results ofthe April and July 2003 groundwater monitoring events
are equivalent to the historical and contemporaneous pre-purge analyical and groundwater parameter
data- The complete description and associated tables and graphs are included in the Second Quarter 2003

Quarterly Report.

7) Grotmdwater Analyses - In addition to the analyses already performed, please include tert Amyl
Methyl Ether ((AME), Ethyl tert Butyl Ether (ETBE), Diisopropyl Ether (DIPE), rert Butyl Alchohol
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(TBA), Etlrylene Dibromide (EDB), and Ethylene Dichloride (EDC). After the initial round of sampling,
sample for any of these contaminants fotmd in subsequenl quarters.

Sampling for the analytes requested in Technical Comment 7 was first performed during the Fourth
Quarter 2002 Groundwater Monitoring Event. The results are described in the associated r€port. None
of these analytes were detected in any of the groundwater samples collected from MW-I, MW-3, MW-5
and MW-6 except for EDC. EDC was detected in the samples collected from MW-l at a concentration
of370ull and MW-5 at a concentration of 2?A u{L As a result ofthis detection ofEDC an analysis
was performed for EDC in the goundwater sample from MW-l during the First and Second Quarter
2003 events. EDC was not detected in MW-1 during the First Quarter 2003 event at a detection limit of
120 ug/l and was detected in MW- I during the Second Quarter 2003 at a concentration of 400 ug/|. As
described in the quarterly reports, MW-5 could not be sampled during the First and Second Quarter 2003
due to obstruction by stuck ORCrM socks. The ORCW socks were successfully removed prior to the
Third Quarter 2003 Sampling Event. EDC was detected in MW-5 during the Third Quarter 2003 event at
a concentration of 610 ufll. EDC was detected in MW-l during the Third Quarter 2003 event at the
same concentration as the reporting limit, 500 ug/l. Quarterly sampling, analysis and reporting ofEDC in
these wells is on-going.

8) MI{-6 - Missing the well boring log and boring samples. Submil.

The well boring log for MW-6 and any associated soil sample information was not located after a
thorough file search. The July 27, 1999 Groundwater Investigation report by Harding Lawson Associates
(now MACTEC) for this Site describes the installation of Well MW-6. The installation description
makes no reference to an installation or boring log or to the collection and analysis ofsoil samples.

The Groundwater Investigation report indicates tie well was installed in April of 1996 using 8 inch
diameter hollow stem augers and was completed using a 2-inch-diameter Schedule 40 flush-threaded
PVC pipe. The well was constructed to adepthof 35.5 feet bgs with 10 feet of0.02-inch slotted screen.
The annulus was filled with No. 2/12 sand from the bottom ofthe boring to a depth approximately 2 feet
above the top of the screen interval followed by 2 feet of bentonite pellets hydrated with water. The
remainder of the annular space was filled with cement. The well was developed using a surge
block/bailer technique and pumped until the water was visually free ofturbidity. Pumping was continued
until at least five well volumes of groundwater were removed.

9) AII technical reports must conlain a statement of professional certification with the appropriate
profes s ional s ignature s and seals -

Upon receipt ofthe September 27,2002 letter MACTEC began stamping the quarterly reports with the
appropriate professional's signature after review.
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10) Chain oJ Custody - Sample stations were desuibed as a letter and numbers. Please provide a key.

Please refer to Appendix B (first page) of each quarterly report for the associated sample key.

1l) Legitimacy Statement -All technical reports shall be accompanied by a letter signed by an fficer
or legally authorized reprcsentalive ofthe responsible party that slates, at a minimum: "Ideclare, tmder
penalty ofperjwy, that the information and/or recommendations contained in the attached proposal or
report is true and coffect to the best of rny knowledge. "

Upon receipt ofthe September 27,2002 letter BPS services was advised to began issuing a Legitimacy
Statement with each set of quarterly reports submitted to the ACHCS-

12) Historical Groundwater Monitoring Results - Please also tabulate prior to 8/1/9I -

Thorough review of historical documents revealed very little historical groundwater monitoring results
prior to August I991. Wells MW-L,MW-2 and MW-3 were installed during June 24 and 25, 1987to
evaluate the distribution ofpetroleum hydrocarbons in the soil and groundwater and determine t}te
direction of groundwater movement. Upon installation of the wells FPH was reportedly found in MW- 1.
However, the TPH-g concentration value from when t}te well was purged and sampled on June25,1987,
was lower than what is typical for a well with FPH present. The results are displayed on Table 5.

MW-IA and MW4 were installed during January of 1988. FPH was reportedly discovered in both of
these wells upon installation. Review ofhistorical documents revealed no reference to groundwater
sampling or anaflticaf data collected from these wells on their installation date. The rcporI Off-Site
Hydrogeologic Investigation datedNovember 28, 1988, indicated these wells were purged and sampled
sometime around September 12, 1988. TPH-g concentration values from this sampling event were lower
than what is tlpical for wells with FPH present.

MW-5 was installed on August 17, 1988 and sampled. A second round ofsamples were collected from
this well on September 12, 1988. Analltical results from these sampling events are shown on Table 5. A
report entitled Additional lnvestigations written by Harding Lawson Associates (now MACTEC) dated
October 4, 1989, describes groundwater sampling from wells MW-I, MW-l A, MW-2, MW-3, MW-4
and MW-5 that occured on July 13, 1989. The wells were sampled as part ofan investigation to
determine ifpotential off-Site sources of gasoline contamination have contributed to contaminant impact
found in BPS wells, as well as help finalize a soil and groundwater remediation plan for the Site. The
analytical results from the samples collected on that date are shown on Table 5.
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13) Historical Grotmdwater Elevation Dala - Please also tabulate data prior to 3/6/96.

Thorough review of historical documents revealed very little historical groundwater elevation data prior
to March of 1996. The only groundwater elevation data found was from September of 1988 and July of
1989. September 9, 1988 groundwater elevation and FPH thickness data were collected from all on and
offSite wells as part ofthe Off-Site Hydrogeologic Investigation and described in the report ofthe same
name dated November 28, 1988. These results are summarized on Table 6. Groundwater elevation and
FPH thickness monitoring was also performed on July 12, i989 as part ofthe investigation for off-Site
sources ofgasoline contamination and described in the Additional Investigations report dated October 4,
1989. The historical depth to water and groundvr'ater elevation data are tabulated on Table 6 and
adjusted to account for the presence ofFPH.

14) Historical Monitoring l{ell Product Thickness Measurements - Please also labulale measurements
after 6/27/95.

Thorough review ofhistorical documents revealed very little historical product (FPH) thickness
measurements prior to June of 1995. The only tabulated FPH monitoring data found was from
September of 1988 and July of 1989, the same groundwater elevation monitoring events described under
Technical Comment 13. However, reference to the presence of FPH in MW-l during September 1987 is
made in the Work Plan by Harding Lawson Associates (now MACTEC) dated May 25, 1988 and in the
Off-Site Hydrogeologic Investigation report. Reference to the presence of FPH in MW-IA, MW-l and
MW-4 is also made in the Work Plan dated May 25, 1988 which is prior to the earliest tabulated FPH
thickness record dated September 12, 1988 (Table 6).

On September 12, 1988 water level and FPH thickness data were collected from all on and off Site wells
as part of the Off-Site Hydrogeologic Investigation and described in the report ofthe same name and
dated November 28, 1988. FPH was present in all on-Site monitoring wells at adjusted thicknesses
ranging from 0.37 10 1.76 feet and in off-Site well MW-5 at an adjusted thickness of 0.04 feet. FPH
thickness was also measured during groundwater elevation monitoring performed on July 12, 1989 as
part ofthe investigation for off-Site sources ofgasoline contamination and described in the Additional
Investigations report dated October 4, 1989. FPH was present in all on-Site monitoring wells at adjusted
thicknesses ranging from 1.55 to 2.10 feet and in off-Site well MW-5 at an adjusted thiikness of 0.03
feet. The historical FPH thickness data are tabulated on Table 5.

15) Historical Gradient - Please show using a rose diagram and also include magnitude and direction-

Plates 8 and 9 display Rose Diagrams constructed ofgroundwater monitoring data collected between
June 1997 and July 2003 (quarterly groundwater elevation data was not collected prior to June 1997)-
Plate 8 shows groundwater gradient (magnitude) with respect to direction and Plate 9 shows groundwater
flow direction with respect to frequency. The rose diagrams are oriented like a compass using the 360
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degree location as due north from the approximate center ofthe Site. The concentric circles on Plate 8,
each with successively larger radii, represent equivalent increases in groundwater gradient. The
concentric circles on Plate 9, each with successively larger radii, represent increasing fiequency.

Plate 8 suggests that between June 1997 and July 2003, the largest groundwater gradients (between 0.001
and 0.0025 foot per foot) occuned primarily in the northwest to nortl groundwater flow direction as
represented by the 320 to 360 degree lines. Plate 9 suggests that the direction of groundwater flow
during this time period was mosl frequently in the west to northwest direction as represented by the 270
to 290 degree lines.

The information presented on Plates 8 and 9 corresponds with the distribution ofcontaminant impact in
the off Site wells. MW-5 is an off-Site well located northwest from the center of the Site in the direction
the larger groundwater gradients are found and in the general direction of typical groundwater flow.
MW-5 has been impacted with contaminants, presumably from the Site, since it began being monitored.
MW-6 is an offsite well located southwest of the Site and remains un-impacted as of the date of this
rer)ort.

16) Cross Section Diagrams - Please draw and include monitoring wells, borings, and conduits.

Two cross sections were developed for the Site using all available soil boring and well installation logs.
The cross section locations are shown on Plate 1 and the cross sections are shown on Plates l0 and 1L
As discussed under Technical Comment ? and noted on Plates 10 and I 1, there are no utility conduits at
depths greater than 10 feet bgs and since groundwater is typically no higher than 20 feet bgs, utility
conduits were not shown on the cross-sections as they are inconsequential. The cross sections show that
the Site is primarily underlain by a layer ofclayey sand bounded on the top and bottom by layers ofsand
and silty sand. The cross sections also show below grade features including the projected location ofthe
basement of a building adjacent to the Site and the location ofthe former UST excavation.

RECOMMENDATIONS

MACTEC recommends continued quarterly monitoring utilizing the procedures outlined in the ACHCS
September 27, 2002 letter. MACTEC recommends re-starting the use of ORC as in-situ enhancement
to naturally occuning bioremediation (using new ORCft materials). Based upon the results of the
statistical comparison ofpre and post purge groundwater data (presented in the Second Quarter 2003
Groundwater Monitoring Report), MACTEC recommends continuing pre-purge groundwater monitoring
with ACHCS approval.

T
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MACTEC recommends that Blue Print Sel./ices send a copy of this Work Plan to the following:

Mr. Don Hwang
Alameda County
Environmental Health Services
1 l3 I Harbor Bay Parkway, Suite 250
Alameda, Califomia, 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 lrave any questions, please contact the undersigned at (415)278-2118.

Sincerely,

MACTEC ENGINEf,RING AND CONSULTING, INC.
A ,/,,-T)

/t/t4q/ /A+t+r't-t
DIvid S. Nanstad
Project Engineer

#4
Stephen HiclGy/
Senior Engineer

DSN sf ornainJCityulue/workplan

4 copies submitted f,**'"E
c053304

exp.9,/o7
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T.ble 1. Sigmastat RePorls
APS Reprographic seryices

1700 Jefferson Street, Oakland Californnia

Mann-Whitney Rank Sum Test

Data sourcer Dala I in Notebook

Nolmality Test:

Group

Group

T = 166.000 n(smal l ) :  l0  n(bis) :  14 (p = 0.018)

The differences in ths median values among th€ two groups are greaterthan would be expected by chance;
there is a statistically signiflcant difierence (P=0.01E)

Mann.Whitney Rank Sum Test

Data so!rcer Data 1 in Notebook

Normality Tesi:

Group

Grcup

T = 114.000 n(sn'a l l )= 11 n(bis) :13 (P=0,1E3)

The ditrerences in the hedian yalues ahong the two groups arc not great enough to exclude the Fo$ibility that the
ditrercnce ie due io random sampling variability:
there is not a statistically significant difference (P = 0.163)

Ethylbehrene
Mann-Whitney Rank Sum Test

Data source: Data 1 in Notebook

EqualVar iance Test l

Group

GTOUP

T = 169.500 n(small)= 10 n(bis)= 13 (P = 0.002)

The differences in lhe median valLres among the two qroLrps 6re greater than would b€ expected by chance;
lhere b a stalisti@lly signincant diiference (P:0.002)

Wednesday, January 07, 2004, 10:06:00

Fai led

N

1 0

7600
4900

(P = 0.004)

Missing
o
o

250k 75Vo
5000 8600
4100 5400

P = <0.001)

l,rissing
0
0

250/. 75%
3175 5675
4775 5925

(P =0.324)

(P = 0.001)

[4i$ing
o
0

25% 75%
420 1400

567.5 730

Wednesday, January 07, 2004, 09125105

Failed

N
1 1

4300
5200

N
1 0

1025
630

Wednesday, January 07, 2004, o92At47

I
t
I
t
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Table 1. signastat Reporls
BPS Reprographic Services

't700 Jefterson Street, Oakland Californnia

[4ann-Whitney Rank Sum Test

Data source: Data t h Nolebook

Normality Test:

Group

Grcup

T = 143.000 n(sma )= 10 n(big) :  13 (P = 0.163)

The difierences in the medi€n vslues among ihe two grou}s ate not qreat enouqh to exclude the pdesibility that thc
difference is due to rsndom sampling vstiability;
there is not a statistjcally siqnificant diference (P = 0.16-3)

TPHg
Msnn-Whitney Rank Sum Test

Oata source: Data 1 in Notebook

Data source: Data 1 in Noteboot

Group
tphg-pre
tphg-past

Group
IPng-Prc
tphg-post

Dilferehce

t = 2.103 with 22 degrces ofrreedom. (P = 0.047)

95 percentconfidence inte al lordifference olmeans: 0.254 to 35.970

The difierence in the mean values ofthe two groups is greaterthan would be expected by chance;
there ls a statistically signilicant difference between the input grcups (P = 0.047).

Power of perfomed test with alpha = 0.050: 0412

The power of the perforned test (0.412) is belowthe desired powerof0.E00.
You should interpret the negative findings cautiousty.

Wednesday, January 07, 2004, 09i31 i41

N
10
13

3900
3100

(P = 0.004)

Nlissing
0
o

25% 750,1
2804 5600
2675 3500

Missing
0
o

SId DeV SEM
29.843 8.998
8.231 2.243

I
I
I
I
I
I

I
I
I
I
I
T

Wednesday, January 07, 20M, 0S:35:26

Wedn€sday, January 07, 2004, 09:35:26

N
1 l
1 3

25.615

14.112

I

DW:hecked

. ' . . , . . , | _ s7h
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Table 1. Sigmastat Repods
BPs Reprographic Services

'1700 Jefferson Street, oakland c€lifornnia

Msnn-Whitney Rank Sum Test

oats source: Data 2 in Nolebook

Group

T = 1s0.s00 n(sma ) : .14 n(big) :20 (P=0.001)

The differences in the mediah values among the t',o groups are grcaterthan would be expected by chance;
there is a statislicalt sign'ficant difference (P = 0.001)

Mann-Whitney Rank Sum Test

Data source: Data 2 in Noiebook

Normalty Test:

Group

Group

T = 11s.000 n(smal l ) :  13 n(bis) :20 (P = <0.001)

The differences in the median v6lues among the Wo groups are grcalerthan would be expected by chance;
there is a st6tlsticalv significant difference (P = <0.001)

Ethylbenzens
Mann-Whitney Rank Sum Test

Data soLrrce:oata 2 in Notcbook

Norrnality Test:

Group

Group

T = 110.s00 n(smal l )= 13 n(bis)= 20 (P = <0.001)

The differences in the rnedian values among the two g.oups are sreater than would be expected by chance;
thereG astatislicaltsigniticantdifference (P = <0.001)

I
I

I
t
I
t
T
I
t
I
t
I
I
I
I

Wednesday, January 07. 2004, 09:42:38

Failed P = <0.001)

N Missing
2 0 0
'14 0

Medlan 25'/o 75Y.
200 65 895
24 I  130

Wednesday, January 07, 2004, 09:43:03

Failed P = <0.001)

N lvlissahg
2 0 0
1 3  0

M.dian 25% 75%
E25 300 4000
33 6 167.5

Wednesday, $nuary 07, 2004, 09:44:25

Fai led P = <0.001)

N Missing
2 0 0
1 3  0

Median 25Yo 7SV"
340 104 735
25 I 38.5

clrrorla llgl'

Appro,€d s7u-
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Tabl. l. Sigmast€t Repo(s
BPs Reprosraphic Services

1700 Jefferson Street, Oakland calirornnia

Mann-Whilney RanX Sum Test

Data source: Data 2 in NotebooK

Normality Test:

Grcup

xyl-post

T = s7.000 n(sma ) :  13 n(bis) :  22 {P :  <0.001)

The differences in the median vslues among the two groups arB greaterthan would be expected by chance;
lhere is a sktislically signiricEnt diffelence (P=<0.001)

TPHg
M€nn-Whitn8y Rank Sum Tast

Data source: Data 2 in Notebook

Normality Test:

Group
tphg-pre
tphg-post

Gmup
tphg-pre
tPhg-post

T = 114.000 n(small)= 13 n(bis)= 20 (P : <0.001)

The difierences in the median values among the two grouPs are greaterthan would be expected by chance;
there is a statistic€lly signific€nt diffet€nce (P = <0.001)

Wednesday, January 07, 2OU,09.M:47

F a i l e d  P = < 0 0 0 1 )

N Missing
2 2 0
1 3  0

Median 25'/a 75%
3750 1500 5900
150 14.75 222.5

Wednesday, January 07, 2oO4, 09:45:21

Failed P = <0.001)

N lrissing
2 0 0
1 3 0

Median 25' 75ok
18 7.6 43
3.1 o.u7 4.675

I
I
I
I
I
I
I
I
I
I
I
I
I

Clrec*ed

cpproy€d J Jrl,-
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Table L Sismastat Reports
BPS Reprographic Services

1700 Jefferson Streel. Oakland Californnia

Man'r-Whitney Rank Sum Test

Data sourceiOata 5 in Notebook

!test

Data source: Dah 5 in Nolebook

Group

Group

t = 3.855 with 37 degrees offreedom. (P = <0.001)

95 percent confdence intervalfor difierence of meanst3267.fl7 to 10509.276

The diflerence in the mean values ofthe lwo groups is greaterthan would be expected by chancei
there b a sbtistically signific€nt difference between the input groups (P = <0-001).

Power of perform.d lestwith alpha = 0.050:0-955

Mann-Whitn.y Rank Sum Test

Data source: Data 5 io Notebook

Normalily Test:

Group

Group

T = 217.s00 n(small): 13 n(bis)= 26 (P = 0 211)

The differences in ths rn€dian values among thetwo groups arc notgteatenough to excluds the possibility that me
differenc€ is due to random sampling vsriability:
there is not a statistically significsnt difference (P j 0.21 1 )

Ethylbenzene
Mann-Whitney Rank Sum Test

Data sourcerData 5 in Notebook

NormalityTest:

T:  118.000 n(smal l )= 13 n(bis) :  26 (P :  <0 001)

Th€ differences in the median valugs among the iwo groups ere greaterlhan would be expected by chance;
lhere is a statistically signific€nt difference (P = <0.001)

Wednesday, January 07, 2004, 09:49:56

Wednesday, January 07, 2004, 09:49:58

N Missing

1 3 0

Mean Std Dev SEM
122E6.46 529?.208 r037.887

5400 5194.752 t440.765

6EE6.462

Wednesday, Jsnuary 07, 2004, 09i50:20

Fai led (P :0.003)

N Missing
2 6 0
1 3  0

Median 254/0 73%
2150 400 3600
470 65.25 3100

Wednesday, January 07, 2004, 09:50:53

Failed P = <0.001)

N Missing
: 6 0
't3 0

N4edian 25% 75Ea
1800 1400 m00
460 34.73 1200

Clr€cked

APPoved sa+-
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Table 1. Sigmastat Reports
BPS Reprographic setvices

1700 Jefferson Strcet, Oakland Californnia

Mann-Whitney Rank sum Test

Data source: Data 5 in Notebook

Data source:Data 5 in Notebook

GrcUP

Group

Diffelence

t = 3.072 wilh 37 degrees offreedom. (P = 0.004)

95 percent confidence inleNalfor difference of mea ns.47 4.47 2 to 2312.1t4

The difference in the mcan values of the two groups is greater than would be expected by chancei
there is a statistic€lly signrfcant d iffetence belween the input groups (P = 0.004).

Power of perfomed test wif| alpha = 0.050:0.E22

TPHg
Mann-Whitney Rank Sum Test

Data source:Data 5 in Not€book

Data source: DEta 5 in Notebook

Groirp
tphg-pfe
fphg-post

Group
lpng-pfs
tphg-post

t = 4.4S9 with 37 degreae offreedom. (P = <0.001)

95 percent confidence ;ntenal for difference ofmeans: 17.514to 46.216

The dttrerence in lhe mean values of the two groups is gre6ter than would be expectsd by chance;
there'rs a statistically sisnificant difference betweenthe inputgroups (P = <0 001)

Powerofpeformed tost with alpha = 0.050:0.995

Wednesday, January 07, 2004, 09:51i4E

Wednesday, Janlary 07, 2004, 0S:51 :48

N

2433.846
1040.538

1393.306

trissing
0
0

Std DeY SEl,l
1439.72a 2a2-354
1084.84 300.66

I
t
T

Wednsday, Jan0ary 07, 2004, 09:52r25

Wednesday, January 07, 2U)4, 09:52125

N Missing
2 6 0
'13 0

Mean Std Dev SEM
45.45 24.097 4.726
13.5E5 11.436 3.17?

31.665

I
f \ r  I

Checked ffi
!f4,twed s3 + -
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Table 2. summary of Analytical Results
BPS Reprographic Ssrvices Facil ity

1700 Jefferson Stre€t
oakland. California

I
I

I
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?v:!fu
lOerou"o Sfu

Standard
chemical Well TvDe Mean Devialion N,4aximum Hils count FoD units

Benzene IVW-1 pre

nosocks

6660
4871
6600

2850

1 8 1 9

9200
6200
7700

1 0
1 4
3

1 0
1 4
3

1000/.
100%
1000/"

ug/L
ug/L
uq/L

MW.3 pre

nosocks

964
75
240

1939
95
'115

8500
330
370

20

3

20
't4

3

100%
1000/.
100./.

ug/L
ug/L
Uq/L

MW-5 pre

nosocks

12288
5400
7100

5292
5 1 S 5
6930

29000
14000
12000

26 26
1 3  1 3

1000/o
100yo
100./"

ug/L
ug/L
uq/L

Ethylbenzene MW-1 pre

nosocks

1072
649
885

349
97
281

1600
870
1200

10 '10

1 3  1 3
4 4

100%
100./.
1000/0

ug/L
ug/L
uo/L

MW-3 pre

nosocks

749
30
88

1349
40
44

6000
.130

1 3 0

20 20
1 3  1 3
4 4

100%
1000/,,
1000k

ug/L
ug/L
uq/L

MW-5 pre

nosocks

2293
638
830

2Ua
599
948

t6000
1500
1500

26

2

26
'13

2

100%
100%
'100%

ug/L
ug/L
uq/L

Toluene pre

nosocks

5482
5485
7850

3522
1 1 3 3
2821

'14000

8400
11000

1 1  1 1
1 3  1 3
4 4

100%
100%
100%

ug/L
ug/L
uq/L

MW-3 pre

nosocks

2382
107
298

3172
153
1 2 7

13000
470
460

20
I J

4

20
'13

4

100%
100%
100./"

ug/L
ug/ L
Uq/L

NilW-5 pre

nosocks

2769
'1904

1470

3'128
2224
1881

14000
6900
2800

26

2

26

2

100%
92%
100%

ug/ L
ug/L
Uq/ L

Total Xylenes Pre

nosocks

4990
306S
4400

2944
442
1742

1 '1 000
3900
6700

1 0  ' 1 0

1 3  1 3
4 4

100%
100v.
100%

ug/ L
ug/ L
uq/ L

MW.3 pre
post
nosocks

'16945

154
290

3 4 2
175
70

106000
580
390

22 22
13 ' t3

4 4

100%
100%
100%

ug/ L
ug/L
uq/L

MW-5 pre

nosocks

2434
1041
1625

1440
1085
1945

6500 26 26
2600 12 13
3000 2 2

100%
920/0
100%

ug/L
ug/L
uq/L

TPH-g MW-1 pre
post
nosocks

44
26
41

30
8

22

120

6 1

1 1  1 1
1 3  1 3
4 4

100%
100%
100%

mg/L
mg/L
mq/L

MW.3 pre

nosocks

255 1023
83
4

4600
300
1 2

20
1 3

20
1 3
4

100%
1000/.
1000/0

mg/L
mg/L
mq/L

MW.5 pre

nosocks

45

25
1 1
26

120
34
43

26 26
1 3  1 3
2 2

100%
100%
1000/0

rng/L
mg/L
mq/L
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480 59
240 10
540 ND
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Table 4, Groundwater Monitoring Analytical Results - Bioremediation Indicator Parameters

BPS Reprographic Services Facility

17OO Jefferson Street

Oakland, California

Total Alkalimty
as CaCO3 Benzene
(nCn) TPH-g (mg/l (uS4) DO (mg/l) Redox

Ferous Iron
(mdl)

MW-l
MW-3
MW-6

MW-l
MW-3
MW-6

7600
1 5 0
ND

1 . 8 7
2.06
0.5

6.25 -166.2
7.16 -300
0.9 49.9

Carbon Dioxide
(fiee) (mg/l)

MW-1
MW-3
MW-6

Nitrate as N
(rndl)

12 59
22 10
,74 ND

1 . 8 7
2.06
0.5

6.25
' t  .16
0.9

1.87
2.06
0.5

59
l 0

ND

o . l )

7  . t 6
0.9

7600
150
ND

-166.2
-300
49.9

MW-l ND <1.0
MVr'-3 5.3
MW-6 ND <1.0

Sulfate as SO4
(rnc/t)

7600
150
ND

-166.2
-300
49.9

25 59
65 10
6.4 ND

7600
1 5 0
ND

-166.2
-300
49.9

1.87
2.06
0.5

o . l  )
'7  .16
0.9

Methane (mg/l)

MW-l 0.017
r Mw-3 0.088
t MV/-6 ND<o.ol o

5 9
1 0

ND

7600
150
ND

-166.2
-300
49.9

1.87
2-06
0.5

o- l )

7 . 1 6
0.9

t
I
I
I
t

mg/l : milligrams per liter
ND : Not detected above the reportrng limit following the less than sign

Checked

DN5l08 7.001AVork?lanTables J-24 MAGTEC

\pproved
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Table 5, Historical Groundwate. Analytical Data - Prior to Augsst l99l

BPS Reprographic Services Facility

I 7OO Jefterson Street

Oakl€nd, California

TPHg(mg/L)
(Volatil. Hydrocalbont 6D5tr9a1t 8/12/t988 9^21\988 ?/B/1989

t90

I
6 .2

NA

NA

3 t

190
220

13.0
91.0l2 '

32h

t 8,000

I,500
l 8 0

1,000

1200

460

1
NA

200' NA

I
I MW-2

MW,5
MW{

?000'

ND(roooo)'

26900

150
500

NA 92t0

11,000 1
NA NA

Mr,v-5
MW!t

MW-Z

MW-t

MW-2
MW-3

2000'
5200"
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Table 6, Histoical Groundwatgr Elevation Data and product Thickness Measuremenls

BPS Reprographic Services Facility

17OO Jefferson Street

Oakland. Galitornia

I
TOC Elev. = 31.44 TOC Elev. = 30.74 TOC Elev. = 31.77 TOC Elev. = 31.59

MW.5
TOC Elev. = 29.22

l#;.
Adjusted

Water Product Water
Levell Thickness Elevation

AdJUSted
Water Product Water
Level' Thickness Elevation

Adlusted
Waler P.oduct Water
Levell Thickness Elevation

Adjusted
Water ProdLrct Water
Levelr Thickness Elevation

Adjusted
Water ProdLrct Water
Level' Thickness Elevation

g1z19A8
7 t1Z19a9

26.31 1.s7 s.13
26.00 1.80 5.44

26.24
26.00

1.76 5.20
1.55 4.74

24.4J
24.44

0.00 7.30
0.00 7.33

25.9t
27.35

0.37 5.62
2.10 4.24

24.05 0.04 5.17
24.91 0.03 4.31

Elev. = too of elevation
Ntt

I 

Water leveladjusled due to presence ot seperate-phase hydrccarbon

t
I
T
I
I
T
I
t
T
t
I

= lop of casing elevation
= not monitored
= free prcduct
= no data collected
= not available
This data not available due lo ORC socks stuck in well

nrr \

:necxea llfr\
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APPENDIX A

MANN-WIIITNEY STATISTICAI, ANALYSIS DESCRIPTION
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(1 )

(3)

t
I
I
I
t
t
I
I
I
I
I
I
I
I
I
l
I
I
I

Nlann - Whitney test

This test is a non-parametric altemative to the two-sample Student l-test. It also goes by
the names Wilcoxon test and the Ulest. 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 nr + fl2. Should some ofthe obselations 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 ofrandom 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
detole Wr and Ir/2. The sum of IZr + Itl2 must obviously equal the sum of the first (nl +
n2) integers which is

I
f 
(ll' +q11nt +rb + 1)

Many early rank sum tests were based on Zr or l/z but now it is customary to use the
statistic Udefined as

Lrr = nrnr + |nr 
(n1 + l) - rYr (1 )

or

IJz = ttfia+ 
|n"(n, 

+ l) - W,

or simply U, the smallest of Ut ancl Uz. This statistic takes on values f.om 0 to 
trl tu

and its sampling distribution is symmetrical abott nt nz/Z. The test, then, consists of

comparing the calculated U statistic to a critical 
Uo 

ualue giuen the sample srzes and
desired level ofsisnificance a.

Taken from:

http://www.higp.hawaii.edrl/-cecily/courseVgg313/DA_booVnode60.html



APPENDIX B

T-TEST STATISTICAL ANALYSIS DESCRIPTION
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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 l-test deals with the problems associated
with inference based on "small" samples: the calculated mean (X",r) and standard deviation (!r)
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).

Gilbert, R.O., 1987. Statistical Methods for Environmental Pollution Moniroring. Van Nostrand
Reinhold. ISBN 0442-23050-8.

dJ = ln+ntj-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.



APPENDIX C

CERTIFIED ANALYTICAL REPORTS



Table B1, Sample Location/Sample Descriptiorl Cross-Reference
BPS Reprographic Seryices Facility

1700 Jefferson Street
Oakland. California

Well/Sample Number Client Sample ID

MW-l

MW-3

MW-5

MW-6

Field Blank

3530871

3530872

3530873

3530874

3530875

:t€ck"d l#
tpgoveO J -<-6L

DN53087.oo7\Appendix C '1st pg\Table B1
4t4t2004 Page 1 of I
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Siffi",
l4ji McDol,vcll BIvd, Nonh Src t)

Pctaluma, CA 94954
(707) 792- lli6J

FAX (70?) 792 0142
Rww.scquoialabs.com

I
I
I
I
I

9 October, 2003

David Nanstad
Harding ESE - Novato
5341 Old Redwood Highway, Suite 300
Petaluma, CA 94954

RE: General Commerctal
Work Order: P310037

Enclosed are the results of analyses for samples received by the laboratory on 09/25103 08:30. lI you have
any questions conceming this report, please feel free to contact me.

Sincerely,

tu1nWa'

Stacy P. Hoch
Dept Manager - Client Services

CA ELAP Certific€le #2374

:hecked

toproved ('r {t-

Pagc I of 18
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Sil,T,ti[",
1.155 McDowell Bl!d, North Slc D

Pdalum!, CA 949i4
(i07) 792-1865

FAX (707) 792-0342
w}",v.sequoialabs.conl

Harding ESE - Novato
5341 Old Redwood Highway, Suitc 300
Petaluma CA, 94954

Project: Gencral Commercial

Projecr Number: BPS Scrvices - Cily Blue/53087.007

Projecr Manager: David Nanstad

P31003?
Repof ied:

| 0/09/03 l6:58

ANALYTICAL REPORT FOR SAMPLES

I
T
I
t
t
I
I
I
I
T
t
I
I
I
I
t
I
T
t

S . m p l e  l D Laborstory lD Matr i r  Date Sampled Date Received

03530874

03530872

03510871

03530873

03530875

P31003?-01

P310037-02

P3t0037-03

P3 t003?-04

P310037-05

09/24/03 12:00

09/24103 16:00

09/24101 l'7:05

O9l24lO3 11 :40

09124103 1820

09/25103 08:30

09/25103 08:30

09/25103 08:30

09/25103 08:30

09/25103 08:30

Water

Water

Watea

Water

^ " \
ihecked lW
- - _ _ - _ - _ . _
'Dprovsd 

{f#- .
a-

Sequoia Analytical - Petaluma

Page 2 of l8

The results in this repott appry to the sanples analyzed in accordance \9ith the chain

ofcuslodt docune4l. Unless olherwise slated, results ale reported on a n)et vr'eigh,

basis. Th,J 6 alltical report nust be rcproduced in its entirery.
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t
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Si-,1"1,1i1",

03530874 (P310037-01) Water Sampled: 09124103 12:00 Received: 09/25/03 08:30

Harding ESE - Novato

5341 Old Redwood Highway, Suile 300

Petaluma CA, 94954

Project: C€neral Commercial

Project Number: BPS Services - City Blue/53087.007

Project Manager: David Nanstad

P310037
Reported:

l0/09/01 16:58

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

l,+55 McDowell Blrd, No.ih Slc D
Pclahrma, CA 94954

(701) 792-r865
FAX (707) 792-0j42

*vw sequoialabs.com

I
I Rcponing

RcsDlt Limil Units Dilutioo Batch Prcparcd Anallzed Mclhod Notes

I
I

Gasolinc Range Organics

Benzene
Toluene
Ethylbenzcne
Xylenes (total)

Methyl tert-butyl ether

10/06/03 10/06/03 DPA
8015B/80218

ND

ND
ND
ND
ND
ND

50 ug/l I

0.50
0.50
0.50
0.50
2.5

1100097

I
I

Sur r o gat e : a, a, a-Tr if u o ro I o I ue n e

Surrogate : 4 - B romofluorobenzene

03530872 (P310037-02) Wrter Sampledr 09124103 16:.00

to t  % 65- t35
90% 65-135

Received: 0925/03 08:30

Gasoline Range Organics

Benzene
Toluene
Ethylbenzene

Xylenes (total)

Methyl tert-butyl ether

3100097 l0/06/03 r0/06/03 EPA
80r58/80218

" QR-04

10000

l5u

300
128
280
52

1000

l 0
l 0
1 0
l 0
50

ugrl 20

I
I
I

Su n o ga te : a,a, a -Tr lluo r o t o lue n e

Surrogate : 4 -Bromofluoro benzene

03530871 (P310037-03) Water Sampled: 09124103 l7:OS

t02 % 65-135
9t % 65-135

Received: 09/25/03 08:30

Gasoline Range Organics

Benzene
Toluene
Ethylbenzere

Xylenes (total)

Mcthyl tert-butyl ether

3100097 l0/06/03 l0/06/0359000

7600
9400
1000
4800
ND

25000 ugn 500

250
250
250
250

1200

EPA
80158/80218

I
I

Surrogate : a,a,a-Trilluorololuene

S urrogate : 4 -B romofluorobenzene

t05  %
9 2 %

65-135
65-135

t
:hected V5/
Doroved \< tr

-
I

Sequoia Anal''tical - Petaluma

Page 3 of 18

I
I
T

The rcs hs in this report apply to the samples analyzed in accordance with the chain

afcuslody document. Unless otheruise stated, rcsults arc repofted on a wet v,eiSht

besis. This analylical report must be reproduced in its entirety-



I
I
I
I

I
I

Si-"xl,tll,,

03530873 (P310037-04) Weter Sf,mpted: 09J24103 17 t40 Received: 09n5l03 08:30

1455 iucDowcll Bl!(1, fiorrh St D
Pclaluhlt, CA 94954

(707) 79: ,1865
FAX (?0?) t9?,0342

ur\w.scqdoialabs.con

Harding ESE -Novato

5l4l Old Redwood Highway, Suite 300
Petaluma CA,94954

Proj ecti Ceneral Cornmercial

Project NLrmber: BPS Seflices - Cify Blue/51087.1)07

Project Manager: David Nanstad

P310037
Reported:

10/09/03 16:58

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

Rcporiing
Limit Unils Dilurion aalch Prcparcd Analyzcd Mcthod

43000

12000
2800
1500
3000
ND

I
I

Gasolire Range Organics

Benzene
Tolu€ne
Ethylbenzene
Xylenes (totrl)

Methyl tert-butyl ether

3r00097 r0/06/03 t0t06/03 EPA
80158/80218

25000 up1 500

250
250
250
250

1200I Surr ogate : a,a, a-Tifl uo roto luene

Sttrf ogate : 4 - Br omofuoro benzene

03530E75 e3r0037{5) water Sampled: 09124n3 18t20

102% 65-135
99 % 65-135

Received: 09/25103 08r30

50 us,

0.50
0.50
0,50
0-50
2-5

ND

ND
ND
ND
ND
ND

t
I

Gasoline Range Organics

Benze4e
Toluene

Ethylbenzene
Xylenes (total)

Methyl terl-butyl ether

3100097 10/06/03 t0/06/03 EPA
80158 /80218

I

t
I
I
I
I
I

Surr o gat e : a, a, a-Tr ifl u or o t o Iu en e

Surogate : 4- B romofluorob eraene

105 %
9 t %

65-t 35
65- | 35

" lf\/h1 I

;hecked \17"

rpproved -ff h
'1'-

Sequoia Analltical - Petaluma

Page 4 of l8

I
I
I

The result: in this report apply lo the sanples analyzed in accordance wilh lhe chain
ofalstody do ment- Unless other\|ise stated, rcsubs are reporled on a tuel h)eight

basis. This analytical rcport nust be reprcduced in its entirety.
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I
I
t
I
T

s i""xl,?i", 1455 McDowell Bl!d, No.lh Slc D
Pctaluma, CA 94954

(707) 792-r865
FAX (70?) 792-0342

wwusequoialabs.com

03530872 (P310037-02) Wat€r Sampled: 09/24103 16:00 Received: 09/25/03 08:30

Harding ESE - Novato

5341 Old Redwood Highway, Suite 300

Petaluma CA, 94954

Projecl: General Commercial

Project Number: BPS Services - City Elue/53087 007

Project Manager: David Nanstad

P310037
Rcported:

10/09/01 16:58

Volatile Organic Compounds by EPA Method 82608

Reponing
Resuh Limil Unis Dilulion Bdch Prcpared Analyzed Merhod Notes

Methyl tert-butyl ether 2.5 r$4 3100167 l0/08/03 l0/08/03 EPA 8260s

Sul ro ga te : Dibromoluorome lhane

03510871 (P3I0037-03) Water Sampled: 09124103 l7 t0s

u8 % 84-122

Received | 09/25103 08:30

I
I

I
I

1,2-Dichloroethane 500 DsA 500 310012'7 10t07t03 tol07/03 EPA 82608

Sut rogate : Dibrornolhloromethdfie

suftogate : l, 2 -Dichloroethahe- d4

Sut rogate: ToI ene-dg

l t 9 %

1 t 3 %

t02 %

84-122
74-t 35
84,1 t9

Surrogate: 4-Eromofluorobenzene 104% 86-119

03530873 (P310037-04) Water Sampled: 09n410317140 Received: 09/25i03 08:30I 1,2-Dichloroethane 610 500 trgll 500 3100127 10/07103 10/07/01 EPA 82608

I
S ft oga|e: Dibromojluoromethane

Suft o gate : l, 2 - Dic hloroe lhane-d4

Sunogate: Toluene-d8

Surroga te : 4 -B romoJluorobenzene

102 %
t04 %
102 %
104 %

84-122
74-I35
84-t I9
86- | 19

I
t
I
I
I
I

Ch€cked

I
W

\oproved_-15_/l-
/-

Sequoia Amlytical - Petaluma

Page 5 of l8

t
I
I

The resulls in this rcpoll applJ lo lhe samples andlyzed in accorda ce v'ith rhe chait

of cuslody document. Unless othel\|ise slated, rcsults dre reponed on a wet weight

basis.Ihis analJli@l rcport nusl be reproduced ih its entilety.



Si'"n"1,-111",

03530874 (P310037-01) Water Sampled: 0917410312:.00 Received: 09/25/03 08:30

1455 McDowcll Bhd, Nonh Src D
P.taluma, CA 94954

(707) 792-186i
FAX (707) 792-0312

\^/1W.sequoialabs.com

Harding ESE - Novato
514I Old Redwood Highway, Suite 300
Petaluma CA, 94954

Project: General Commercial

Project Number: BPS Services - City Blue/53087 00?

Project Managcr: David Nanstad

P3l00l7
R€ported:

10/09/03 16:58

Conventional Chemistrv Parameters bv APIIA,IEPA Methods

Rcpoding
RcsDlt Linit Unirs Dilurion Baich Pretared Analrzed Mcthod Notcs

Tot.l Alkalinity rs CaCO3
Carbonate Alkalinity as CaCO3
Bi.arbonate Alkalirity as CaCO3
Hydroxide Alkalinity as CaCO3
Carbon dioxide, free

20 mgl I
20
20
20
5.0

3100191 l0/08/03

31n0240

10/08/03 EPA 310_1

10/09/03 sM 4s00 co2
D

540
ND
540
ND
74

03530872 (P310037-02) Water Sampled: 09124101 16t00 Received: 09/25103 08:30

I
I
I
I

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

Total Alkalinity as CaCO3
Carbonate Alkalinity as CaCO3
Bicarbonate AlkaliDity as CaCO3
Hydroxide Alkalinity as CaCO3
Carbon dioxide, free

20 mgll I
20
20
20
5.0

3 | 00191 l0/08/03

3100240

t0/08/03 EPA 310.1

10/09/03 sM 4s00 co2
D

240
ND
240
ND
'r',

035308?1 (P310037-03) Water Sampled: 0912410317t05 Received: 09/25103 08:30

Total Alkalinity as CaCO3

Carbonate Alkalinity as CaCO3
Bicarbonate Alkalinity as CaC03
Hydroxide Alkalinity as CaCO3
Carbon dioride, free

3100 t91  l 0 /08 /03

3100240

10/08/03 EPA 310.r

10/09/01 sM 4500 co2
D

480
ND
480
ND
',,,

20 mgl t
2X
20
20
5.0

\
.\/1 )

:hecked l4rv

\pploved | (e
_-

Sequoia Amlytical - Pstaluma

Page 6 of 18

The results in lhis reporl appD to lhe samples analyzed in accordance wilh lhe chdin

of cuslodt documenL Unless otherwise slated, results are reported oi a \ret *eighl

basis. This analytical rcport musl be leproduced in i8 entirety.
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t
I
I

S i'"x'iilr^,

035308?4 (P310037-01) water Sampled: 09124103l2fin Received: 09/25/03 08130

1455 McDowell Bhd, Nonn Stc D
Pllalumr, CA 94954

(70?) 792-1865
FAX (?0?) 792 0l'12

wvw.scquoi.lab3.com

Harding ESE - Novato
5l4l Old Redwood Highway, Suite 100
Petaluma CA, 94954

Projec!: Ceneral Commercial

Project Number: BPS Services - City Blue/5308?.007

Project Manager: DavidNanstad

P310037
Reported:

l0/09/03 l6:58

Anions by EPA Method 300.0

Rcponing
Rcsult Limit Unils Dilurion Balch Prepared Analyzcd Melhod Noics

NitEte as N
Sulfate as S04

03530872 (P310037-02) Water

ND
6.4

Sampled: 09/24103 16100

l -0 ng,4 5
5.0

R€ceived: 09/25103 08:30

3100027 09/25103 09/25/03 EPA 300.0

5.3

I
t
I

Nitrate as N
Sulfate as SO4

03530871 (P310037-03) Water

l-0 -gt 5
5.0

Received r 09/25103 08:30

3100027 09/25103 09/2sl01 EPA 100.0

Sampled: 09/24103 17:05

Nitrate as N

Sulfate as SO4

1.0 ^d\ 5
5_0

ND 3100027 09125/03 D9/25/03 EPA 300.0

I
I
I
T

I

I
I

I

\\
_ At-^l
lhecked llibt "

rpproveO f Sft

Sequoia Analytical - Petaluma

Page 7 of l8

I
t
t

The tesulls in this rcport apply to the sauples analyzed in accordance wilh lhe chain
of custody docunenl. Unkss otheruise ttaled, rcs lts dle leported on a wel weight

basis. This onalytical report must be reproduced in its enlirety.



g i-"xl,lil",
1455 McDowcll Blvd, No.lh Slc D

Pchluma, CA 94954
{707) 792-t865

r-AX (707) 792,0142
www.$quoial.bs.con

Harding BSE - Novato

5141 Old R€dwood Highway, Suite 300
Petaluma CA, 94954

Projecl: Ceneral Cornmercial

Project Number: BPS Seryices - City Blue/53087 007

Project Manager: David Nanstad

P310037
Reported:

l0/09/01 l6:58

Dissolved Volatile Gases bv Method RSK 175 Modified

Rcponirg
Rcsult Limit Unit3 DilutioD Balch Prerared Analyz.{ Method Noies

03530874 e310037-01) water

Methane

03530872 (P310037-02) Water

09124103 12t00 Received: 09/25103 08:30

ND
Sampled: 09/24103 l6:00

0.010 mdt I  3100105 10/08/03 10/08/03 RSK 175

Received: 09/25103 08:30

Methane

03530871 (P310037-03) Water

0.088

Sampled: 09/24103 17:05

0.010 lJ 'el I  3100105 10/08/03 10/08/03 RSK 175

Received: 09/25103 0$:30

I
I
T
T
I
t

I
I
T
I
I
t
I
I
I
I
I
I
I
I

0.017 0.010 mgl 3r00105 10/08/03 10/08/03 RsK 175

I
'\, T

ch€cked ltr

topoveo l.fdF
z'-'

Sequoia Analytical - Petaluma

Pags 8 of l8

The lesults ih this rcporr apply ro rhe samples analyzed in accordance with the chain

o.f custody document. Unless otherwise stoted, rcsults are rcported on a wet weighl

basis. This dhautical rcport must be reproduced in its entirety.
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T
I

9iffi",
I455 NlcDowell Dlvd. Nonb Sle D

Pclnluma, CA 94954
(707) 792_ t865

FAX (107) 192-0342
v/qry-scquoiilabs.coln

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

Sequoia Analltical - Petaluma

Hardine ESE - Novato
5341 Old Redwood Highway, Suite 100
Petaluma CA, 94954

Projecl: Ceneral Cornmercial

Project NDmber: BPS Services - City Blue/51087.007

Projcct Manager: David Nanstad

Pl10037
Reported:

| 0/09r'03 l6:58

t
I

Reponing Spike Source %REC RPD

Rcsul! Linrii Unirs Irvcl Result %R-EC Limils RPD Limit Nolcs

Batch 3100097 - EPA 5030, waters

Blank (3100097-BLK1) Prepared & Analyze.d: l0/06/03

ND
ND
ND
ND
ND
ND

I
I

Gasoline Range Organics
Benzene
Toluene
Ethylbenzene
Xylenes (total)

Methyl terlbutyl ether

50

0.50
0.50
o.50
0 .50

ueI

Sff rcga le : a, a,a-Tr illuoro to lue ne

Sur I o gdle : 4 - Br o n ofl to rc b enzene

302
270

2t' to

38.2
203

45.6

222
60.9

"  300

"  300

50 ug^ 2150

0.50 '  34.0

0.50 '  208
0 .50  "  47 .0
0.50 '  241
2.5 ' ,  56.0

I0 t  65 - t35

90  65 -135I
I
t

Laboratory Control SamDle (3100097-BSll Prepared & Analyze.d: l0/06/0J
Gasoline Range O4anics

Benzene

Toluere

Ethylbenzene

xylenes (total)

Methyl terFbutyl ether

79  65 - l l 5

t lz 65- t  l5
98  65 -135
97  65 -135
92  65 - t35
109  65 - l  I 5

Surroga I e : a, a,a-Tr ifluoroto hrc ne

Suft ogqte: 4-Bromol orcbenzene

Matrix Spike (310009?-MS1)

321
287

Sourc€: P3094?l-17

107 6s- 13 5
96 65-t35

300
300

I hepared & Analyzed: l0/06/03

I
Gasoline Range Orga$ics

Ben"ere

Toluene

Elhylbenzene

Xylenes (total)

Methyl tert'buty1 ether

2230
40_3
2? l
48.6
232

50
0.s0
0.s0
0 .50
0_50
2 .5

ug,4 2750 74
34.0 ND
208  ND
41.0 ND
Z4I ND

56 .0  l 0

'78 65- 135
119  65  -13  5
106  65 -  135
l0 l  65 -  135
96  6s - l l 5
l  1 5  6 5 - ] ] 5

I
I
I

Surr ogale : a, a,o- Tr iJluoro lo lue ne

Surr ogate : 4 B r o n ofl uo rc b enzene

352
291

300
300

Cheaked

t  17 65-t35
97 65- I35

\oproved J:i-pF
a--'

Sequoia Analytical - P€taluma

Page 9 of 18

I
t
I

The rcsuks in this rcport apply to the samples onalyzed in accorddnce wilh lhe chain
of cusrody documenl Unless othetuise stated, rcsults are reporled on a wel \eeighl
basis. This analytical repott must be reprcdrlced in its enlirelJ.



T
t
t

gi"xiilft, 1455 McDowcll Bl!d, No h S1c D
Pcirlu,na, CA 949i4

(1O7\ 192-t865
FAX (10?) ?92-0342

l|.nw.scquoirlrbs-com

I
Hardinq ESE - Novato
5341 Old Redwaod Highway, Suate 300
Petaluma CA, 94954

Projecr: Cenetal Conunercial

Project Numb€r: BPS Services - City Blue/s3087.007

ProjEct Manager: David Nanstad

Pl10037
Reported:

l0/09/03 16:58

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

T
t

Sequoia Anal$ical - Petaluma

Reponing Spi*e Soucc %REC RPD

Rcsuh Limil Units Lcvel Result %REC Limits RPD Linit Notcs

Batch 3100097 - EPA 5030, waters

Matrix Spike Dup (3100097-MSDI) Source: P309471-17 Prepared & Analyzed: 10/06/03

I
T

casoline Range Oryanics
Benzene
Tolu€ne
Ethylbenzene
Xylenes (toral)

Methyl terlbutyl ether

2240
40.2
z t 2
48.9
233
'72.8

50 us,4
0 .  J0
0 .50
0 .50
0 .50
2 .5

2150 74
34.0 ND
208 I'iD
47 .0  ND
241 ND
56 .0  10

79 65-r3s 0.4

I  l 8  65 -135  0 .2

102  65 -135  4

,04  65 -135  0 .6

97  65 -135  0 .4

\ t 2  6 5 - 1 3 5  2

20
20
20
20
20
20

Suu o gd le : a,a, a- Tr illuo r o to luene

Sur r oga te : 4 - B rc mo|hro rc b e nzene

J3J
290

300
300

112 65-tJ5

97 65-tJ5

I
I
I
T
I
I
I
I

Cltecked flrA
tcproved -ff fi-

Sequoia Analytical - Petaluma

Page l0 of 18

I
t

The lesuhs in this report apply 1o the somples anauzed in accodance with the chain
ofcustob docunenL Unless otherwise stated, rcsults ate rcported on.] wet weight

bdsis. This analytical rcport must be repro&tced in its entirety.

I
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I
t
T

g i'"xTiii",
1455 McDowell Blvd, No'th Slc D

Pcralunr, CA 94954
(707) r92-186J

F AX (',101) ',192-0342

w$w.scquoialabs.corn

T
Harding ESE - Novata
5341 Old Redwood Highway, Suite 300

Petaluma CA, 94954

Proj€ct: General Commercial

Projecr Number: BPS Services - City Blue/53087 007

Project Manager: David Nanstad

P3l0017
Reported:

10/09/03 l6:58

Volatile Organic Compounds by EPA Method 82608 - Quality Control

Sequoia Analytical - Petaluma

Rcponing Spikc Source %REC RPD

Result Linil Units Lelrl Resrlt '/"REC Limits RPD Limit Noies

Batch 3t00127 - EPA 5030 waters

Blank (3100127-BLKI) Prepared & Analyzed: 10/07/03

I
I
I
I
t
I
I
t
I
I

Benzene

Bromobenzene

Bromocbloromethane

Brcmodichlorometbane

Bromoform

Bromomethane

2-Butanone

n-Butylbenzene

sec-Butylbenzene

!ert-Butylbenzene

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Cbloroetbane

Chlo.oforn

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

ND
ND
ND
ND
ND
ND
ND
ND

ND

N'D
ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND

10 ue,4
1 . 0
1 . 0
1 . 0
t . 0
1 . 0
1 . 0
l 0  "
1 . 0
t . 0
t . 0
l 0  "
1 . 0
1 . 0
1 . 0
1 . 0
1 . 0
1 . 0
1 ,0
1 .0
1 .0
1 .0
1 .0

1 .0
t . 0
1 .0
1 .0
1 .0
1 .0
1 .0
1 . 0
1 .0
1 . 0
t . 0

1 . 0
1 . 0

Check€dt
I

1,2-Dibromo-3-chloropropane
1,2-Dibromoethane (EDB)

Dibromomethane

1,2-Dichlorobenzene
1,1-Dichlorobenzene
1,4-Dichlorobenzene

DiDhlorodifl uorometlane
I , 1 -Dichloroethane

I .2-Dicbloroelbane
I . I -Dichl oroethene
cis- 1,2-DichloroetheDe
trans-1,2'Dichloroethene
1,2-Dichloropropane
I ,3 -Dichloropropane

2,2-Dichloropropane

1,1-Djchloropropenc

Sequoia Analytical - Petaluma

Page 1l of 18

I
I
I

The results in this report apply to lhe samples anolyzed in accodance vith the chain

of cuslody tlocumenl. Unless olherwise slaled, resuks are rcported on a h'et weighl

basis. Ihis and\tical reporl musl be rcpro.lltced in its entircty.
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I
I

Si"f"r.ijr",
1455 McDowclt Blvd, North S1c D

Pclllme, CA 94954
(707) 792-1865

FAX (707) ?92-0342
\l|w.scquoial.bs.coh

T
Harding ESE - Novalo

5341 Old Redwood Highway, Suile 300

Petaluma CA, 94954

Projectr Ceneral Comrnercial

Project Nrmbcr: BPS Services - Cify Blue/53087.007

Project Manager: David Nanstad

P310037
Reported:

l0/09/03 l6:58

Volatile Organic Compounds by EPA Method 82608 - Quality Control

I
I

Sequoia Analytical - Petaluma

Rcportiog Spike Source %REC RPD

Rcsult Limit Unils L€vel Result %REC Limils RPD Limit Nonr

Batch 3100127 - EPA 5030 waters

Blank (3100127-BLK1) Prepared & Analyzed: 10/07/03

I
I
t
I
I

I
t

cis- I ,3 -Dichloropropene

trans- 1,3-Dichloropropene
Erhylbenzen€
Freon  113
llexachlorobutadiene
2-Hexanone
Isopropylbenzene
p-lsopropylt'lluene

Methylene cbloride

4-Methyl-2-pertanone
Methyl tert'butyl ether
Naphthalene

n-Propyibenzene
Styrene
1, 1,2,2-Tetrachloroethane

l, l, 1,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
I , 1 ,2-Tri chloroethane
1,1,1-Trichloroethane
TrichloroetheDe

Trichlorofluoromethane
1,2,3-Trichloroproprne
1,3,5-Trimelhylbenzene
1,2,4-Trimethylbenzene
Vinyl acetate
Vinyl chloride
m,p-Xylene
o-Xylene

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND

1.0
1 .0
1 .0
1 .0
1 . 0
l 0
1 . 0
1 . 0

1 . 0
l 0
t . 0

1 . 0
1 . 0
1 . 0
r . 0
1 . 0
1 .0
1 .0
1 . 0
1 .0
1 .0
1 .0
1 .0

1 .0
1 . 0
1 . 0
1 . 0
20
1 . 0

1 . 0
L 0

I
I

\
/'fl, I

ch€cked ffilv

'oproved 
-9j11_
er''-

I
Su rro gste : D ibro mo| uo ro me thane

Surrogat e : I, 2-Dichloroeth6ne-d1

Surrogare: Toluene-d8

Suft oC at e : 4 - B rcn o, uoro b en zene

J,J5

6.20
6.02

6.00
6.00
6.00
6.00

92 84-t22

92 74-135

t03  84 - t  l 9
100 86- 9

Sequoia AnalYical - Petaluma

Page l2 of 18

T
I
T

The res ks in this rcport apply to the samples analyzed in accordance wilh lhe chain

of.ustody documenL Unless othenvise stated, rcsulls are repo edonawelv,eighl

basis. This anartical report must be reproduced in its entircty.
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T
T
I

g i',xl"lii",
1455 McDowcll BIvd, Nonh Slc D

Pel.luha, CA 94954
(707) 792,r865

FAX (r07) 792-0342
b!w.scquoraraDs com

Harding ESE - Novato
5341 Old Redwood Highway, Suite 300
Petaluma CA, 94954

Project: General Commercial

Pfoject Number: BPS Services - City Blue/53087.007

Project Manag€r: David Nansad

P3 t0037
Reported:

l0/09/01 16:58

Volatile Organic Compounds by EPA Method 82608 - Quality Control

I
I

Sequoia Analytical - Petaluma

Rcponing Spike Souce %REC RPD

Rcsuh Limit Units Lcvcl Rcsull %REC Limits RPD Linjii Notes

Batch 3100127 - EPA 5030 waters

Laboratory Cotrtrol Sample (3100127-BSl) Prepared & Analyzed: l0/07/01

uen

I
[,enzene

Chlorobenzene

1,1-Dichloroethene

Toluene

Trichloroethene

5 .01
5.22
4 .58
4.66

5 _23

L 0
1 . 0
t . 0
1 .0
1 . 0

5 .00
5 .00
5 .00
5.00
5.00

1 0 0  8 1 -  1 1 8
1 0 4  8 8 - 1 1 9
92 1',7-l2l
93  84 -119
105  83 -126I

I
I

Surro gs te : D ibro mo/luo rome t hane

Surro gate : l, 2 D ichloroethane - d4

sur r ogsle : Io lue ne- d.8

Suft ogate : 4 - B r o molluo rc benzene

Benz€ne

Chlorob€nzene

I ,l -Dichloroethene

Toluene

Trichloroelhene

6.24
5.9?

6,26
J.9J

4.86
5 .10
4.53

5 .06

1.0 r\gtl 5.00
l.0 '  5,00

t04  84 -122
99 74-t35
t04 84- I  19
99 86-t t9

9 ' 7  8 t - l l 8  3  20

102  88 -119  2  20

91  71 -121  I  20

90  84 -119  3  20

l0 l  83 -126  3  20

" 6.00

" 6.00

" 6.00

" 6.00

Laboratory Contol Sample Dup (3100127-BSD1) Prepared & Analyzed: 10/07/03

1 . 0

1 . 0

5.00
5-00

l 0 " 5-00I
I

Sur roga te : D i b rc mo|luo ro metha ne

Surrogate : 1, 2-Dichloroethane-d4

Su ogate: Toluene-d8

Sur r oga te : 4 - B romofluo r o benzene

Batch 310016? - EPA 5030 waters

6 . t7
6.00

6.18
6.21

6.00
6 .00

6.00
6.00

r03 84-122
100 74-t 3 5
103 84-t t9
t04  86 - r19

Blank 13100167-BLKI) Preoared & Analvzed: 10/08/03I Methyl terl-butyl ether 0.50

'ur r o gdte : D ibromojluoro me thane 84-t22

crr*r* ff6J
'oproved S t/f

--

101

I
t
I

Sequoia Analytical - Petaluma

Page l3 of l8

I
t
I

The lesults ii this reporr apply ro the samples analyzed in accordance with the chain

of custod:l docunenL Uftless otherwise stated, resubs arc rcporeA on a wel weight

basis. This analrticdl rcpo nust be reproduced in [ts entirety.



I
I
I
I

gi',xl,li' 1455 Mclrowell Blvd, NorLh Src D
Pcrali,ma, CA 94954

(707i  792-1865
FAX (707) 792-0342

\l/w.scq!oial.bs.corn

Harding ESE - Novato
5341 Old Redwood Highway, Suite 300
Petaluma CA, 94954

Project: Ceneral Conmercial

Project Number: BPS Services - City Bluc/53087.00?

Project Manage!: David Nanstad

P310037
Reported:

l0/09/03 16:58

Volatile Organic Compounds by EPA Method 82608 - Quality Control

I Sequoia Analytical - Petaluma

ReponiDg Spikc Source %REC RPD

Rcsult Limir Unils Level Rcsull %REC Limils RPD Limit Notcs

Batch 3100167 - EPA 5030 waters

Lnboratory Control Sample (3100167-B31) Prepared & Analyzed: 10/08/03
I
I

M€lhyl lert-butyl etber 4.94 0.50 ug1 99 7',7 -1235.00

Su rrc gate : Diblonofl uo rome I hen e 6.44 '  6.00 t07 84-122

Laboratory Control Sample Dup (3100167-BSDI) Prepared & Analyzed: 10/08/03

Melhyl tert-butyl ether 5 . 1 1 0.50 Dgtl 102 77-1235.00

I

I

Surr o gate : D i bromolluo ro net han e 6.37 6.00 106 84-t 22

I
I
I

I
I
I
I
I
I
I

Checked

^nroved J Jf_
-

Sequoia Analytical - Petaluma

Page l4 of l8

The results in thiJ leport apply to the sanples anallzed in accordance wilh lhe chain
of custody documenL Unless other\aise stsle.l, results are rcported on a wel weight
bqsis. This analylical report must be reproduced ih its entircOt.
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I
t
t

Si""xi;ii",
1155 McDowel lBlvd,  Nor lh Ste D

Peraluma, CA 94954
Q\TJ 791-t865

FAX (707) 792-0142
w,\v.sequoialabs.com

Hardins ESE - Novato

5341 Old Redwood }Iighway, Suite 100
Petaluma CA, 94954

Project: CeDeral Commercial

Project Number: BPS Services - City Blue/53087.007

Project Manager: David Nanstad

P310037
Reported:

l0/09/03 l6:58

Conventional Chemistry Parameters by APIIA,/EPA Methods - Quality Control

I
I

Sequoia Analytical - Petaluma

Reporting Spike Souce %REC RPD
R€sulr Limit Unils ltrivcl Rcsult %REC Limits RPD Limit Notes

Batch 3100191 - General Preparation

Blank (3100191-BLK1) Prepared & Analyzed: 10/08/03

Z0 mgn
2 0 "
2 0 "
2 0 "

I
I

I
I
I

Total Alkalinity as CaCO3

Carbonate Alkalinity as CaCOS

Bicarbonate Alkalinity as CaCO3

Hydroxide Alkalinity as CaCO3

Laboratory Control SamDte (3100191-BSl)

ND

ND

ND

ND

PreDar€d & Analvzed: l0/08/03
Totsl Alkalinity as CaCo3

Duplicate (3100191'DUPI) Source: P310129-01

250  98  80 -120

Prepared & Analyzed: 10/08/03

20 me,4

Total Alkalinity as CaCO3 t94 20 mgn

t
I
t
t
I
t
I

(JYryx(d yrJ
\pproved

Sequoia Analytical - Petaluma

Page 15 of l8

t
I
I

The resulls in lhis reporl apply to lhe samples analyzed ih accordance vilh the chain

of custodf docrnenL Unless other'|ise slated, restus are rcporled on a wet weighl
basis. This analyti.dl reporl mlrst be reproduced in its ehtircty.
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I

gii,l"l,lii", 1455 McDowcll Blvd, No.lh Src D
Pcralum.- CA 94954

(707) 792-rE65
FAX (707) 792,0142

\ryw.sequo'alabs.com

Anions by EPA Metlod 300.0 - Quality Control

Sequoia Analytical - Petaluma

Harding ESE - Novato
5l4l Old Redwood Highway, Suite 300
Petaluma CA,94954

Project: General Commercial

Project Number: BPS Servic€s - City Blue/S3087-007

Project Manager: David Nanstad

Pl I0037
Report€d:

l0/09/03 l6:58

I
I
I
t

Rcpor'liDg Spikc Source %REC RPD

Rcsult Limit Unils l-cvcl R€sult %REC Limils RPD Linit Nolcs

Batch 3100027 - General Preparation

Bl.nk (3100027-BLKI) Preoared & Analvzed: 09/25103
Nitrate as N
Sulfate as SO4

Laboratory Control Sampte (3100027-BS1)

ND 0.20 mg,4
ND 1,0

Prepared & Analyzed: 09/25103

Nitrate as N

Sulfate as SO4

Nitrate as N
Sulfate as SO4

9.30 0.ZO ']j,gl
9 . 1 9  1 . 0

93  90 - l  l 0
92  90 -110

10 .0
l0 -0

M atrix Spike (3100027-MSl I Sou rce: PJ | 0037-03 Prepared & Analvzed: 0q/25l01

24.3
54 .1

Matrix Spike Dup (3100027-MSD1) Source: P310037-03 PreDared & Analvzed: 0925/03

1.0 mgl 25.O ND 97 80-120

5 .0  "  25 .0  25  I  16  80 -120I
Nitrate as N
Sulfate as SO4

24.0

49.5
1 . 0 20

20
me,4 25.O ND

2s.0 25

96 80- r20
98 80-120T

t
I
I
I
I
I
t
I
I

,]rc-d N
toprovad -U!L--

Sequoia Analytical - Petaluma

Page l6 of l8

The resalls in this report appl! to the samples ana\tzed in accordance with the chain

ofcuslody documeul. Unless olher,eise slaled, resuhs are repofted on a \ret weiEht

basis. This aialytical rcpoi mu be rcproduced in its ehtirety.



Si-"1"1ii1",
1455 McDowcll Blvd, Nonh Stc D

Pcraluma, CA 94954
(107) 7g?- 1865

FAX (70?) 792 0142
s1W.scqooialabs.com

Harding ESE -Novato

5341 Old Redwood Highway, Suite 300

Petaluma CA, 94954

Project: General Commercial

Project Numbcr: BPS Services - City Blue/51087.007

Project Manager: David Nanstad

Plt0037
Repor led:

10/09/03 l6:58

Dissolved Volatile Gases by Method RSK 175 Modified - Quality Control

Sequoia Analytical - Sacramento

Reporting Spike Sourcc %REC RPD

Result Limit Units L€v€l Resuh %REC Limns RPD Limil Nonx

Batch 3100105 - General Prep

Blank (3100105-BLKI) Prepared & Amlyzed: 10/08/03
Melhane

Laboratory Codtrol Sample (3100105-BSl)

0.010 mel

Prepared & Analyzed: 10/08/03

I
I
I
t
I
I
I
I
I
t
T
I
I
I
I
T
I
I
t

Matrix Spike (3100105-MS1) Source; P3l00l?-01 Prepared & Analyzedr 10/08/01

Methane 0.0491 0.010 mdl O.O942 ND 52 50-150

Matrix Spike Dup (3100105-MSD1) Source: P310037-01 Prepared & Analyzed: 10/08/03

0 .0612  0 .010  -C / l  0 .0942 65 s  0"  150

0.010 -S/l O.O942 l.-D 4'/ 50-150 n

A '  I

o*n,k,x lfrfl\J
\oproved J f/+-

/-

Sequoia Analytical - Petaluma

Page 17 of l8

The rcsults in this report opply lo lhe ssnples anallzed in accordltnce with lhe chain

of custoilt docunent. Unless olherrlise slaled, results are rcported on a $'el v,eighl

basit- This aMlytical report musl be reprcdaced iA ils enlirety.
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t
I
I
I
I
I
T
I
T
t

si",liiii,,
1455 McDowcll Bl!d, Nonh Stc D

Pcraluma, CA 94954
(70?) 792-1865

F AX (107) 792-0342
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