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Dear Mr. Christoft:

MACTEC Engineering and Consulting, Inc., presents this Work Plan for the BPS Reprographic Services
(BPS) facility located at 1700 Jefferson Street, Qakland, California [Site (Plate 1)]. This Work Plan was
written in response to a request by the Alameda County Depariment 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., OQakland CA 94612 (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
groundwater elevations and gradient and cross section diagrams of the 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, 2002 letter. The technical comment responses
will include the requested information described above. The Work Plan will conc]ude with
recommendations based on the responses to the technical comments.

BACKGROUND

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

In 1992, a groundwater extraction system was constructed at the site to remove FPH from the
groundwater surface. Groundwater was extracted from MW-1A and MW-4 and passed through an
oil-water separator that removed the FPH. The water was then drawn into a 3,000-galton bioreactor tank
for treatment by hydrocarbon reducing microbes. Air and nutrients were supplied to the water within the
bioreactor to facilitate microbial growth. The treated water from the bioreactor was pumped in batches
of approximately 500 gallons through three granular activated carbon vessels before discharge under a
wastewater discharge permit from the East Bay Utility District to the sanitary sewer. The treatment
system processed approximately 1,385,490 gallons of groundwater and an estimated 5,062 pounds of
FPH were recovered.

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

MACTEC implemented the in situ remediation technique by placing ORC™ in treatment wells: MW-14,
MW-3, MW-4, and MW-5 on September 29, 1999, The ORC™ is contained in fabric “socks” which
release oxygen over time until the compound’s oxygen releasing potential is depleted. MACTEC
installed five socks in each treatment well at the approximate depth of the well’s screened interval. As
described in the Groundwater Monitoring Plan, the ORC™ socks are removed from the treatment wells
two weeks before each quarterly groundwater monitoring event, then replaced after sampling is complete.

The Groundwater Monitoring Plan outlined procedures for groundwater sampling using a non-purge
method approved by the Regional Water Quality Control Board in a letter dated January 31, 1997. The
first quarter that the new Groundwater Monitoring Plan was implemented, sampling included duplicate
sampling using both the purge and non-purge methods (see MACTEC’s quarterly report, dated October
25, 1999).
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During the Fourth Quarter 2002 groundwater monitoring event MACTEC removed the ORC™ socks
from the treatment wells per a request from the ACHCS in a September 27, 2002 letter to BPS. The
ACHCS suggested that contaminant concentrations may not be accurate due to the presence of the
ORC™ socks and requested the socks be removed and DO allowed to return to back ground levels.
Additionally, the ACHCS suggested in the same letter that the ORC™ socks appear to be ineffective as
contaminant concentrations continue to be high in MW-1 and MW-5,

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

SEPTEMBER 27, 2002 TECHNICAL COMMENTS AND RESPONCES

Technical comments presented in the 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 found offsite (at monitoring well
MW-3). Total petroleum hydrocarbons 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 ng/L in Aungust of 1991
to a low of 1,700 ug/L in June of 2002. 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 of magnitude compared to historical values,
with intermittent concentration spikes.

Historically, benzene concentrations in MW-5 have ranged from a high of 29,000 ug/L in June 29, 1994
to a low of 110 ug/L in June 14, 2002. Benzene concentration valies have, generally, been decreasing
since the well began being sampled. This is shown graphically on Plate 3. Since November of 2000
concentration values have, generally, been reduced an order of magnitude compared to historical values,
with intermittent concentration spikes.

The general trends for both of these analytes in MW-5 suggests that the plume in the area of this well is
being reduced. Plate 4 — Benzene Concentrations in Groundwater, shows successive colored
isoconcentration contours beginning with groundwater monitonng data collected 11 August of 1991, The
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icoconcentration contours are shown annually from August 1991 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™ (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.

2y Conduit Survey Required — The downgradient MW-6 was nondetectable for all contaminants. 7
Determine if the plume is being intercepted.

The Oakland Public Works Department (Public Works) was contacted requesting information on the
depth of underground utility conduits in Jefferson, Seventeenth and Eighteenth Streets. MW-6 is to the
west of the Site in Jefferson Street (up-gradient), and Seventeenth and Eighteenth Streets are to the North
and South of the Site respectively. Public Works indicated that there are no utilities in these streets 20
feet below ground surface (bgs) and that typically no utilities in this area are deeper than 10 feet bgs.
Groundwater 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-1A, MW-3, MW-4 and MW-35,
since September 1999. Yet contaminant concentrations continue to be high in MW-1 and MW-5. TPH-G
concentrations were 35,000 ug/1 and 9,400 ug/l, for MW-1 and MW-3, respectively. Benzene
concentrations were 4,900 ug/l and 2,300 ug/l respectively. Unless you can show that bioremediation is
occurring using verification monitoring, propose alternative remedial actions in the work plan reguested
below.

In order to evatuate ORC™ treatment effectiveness, MACTEC performed a statistical comparison of
groundwater contaminant concentrations collected from treatment wells prior to ORC™ treatment and
after ORC™ treatment was initiated. Additionally, as requested above, MACTEC collected groundwater
samples from the Site for analysis of biodegradation support parameters to evalnate whether naturally
occurring bioremediation was occurring,

Oxygen-releasing compound or ORC™ is dissolved fuel-hydrocarbon contaminant remedial material
manufactured and distributed by Regenesis, Inc. The purpose of ORC™ is to create an aerobic
groundwater environment in the area around the application point (treatment well) by increasing the
concentration of dissolved oxygen (DO). In aerobic environments microorganisms generally utilize DO
to biodegrade dissolved-phase fuel-hydrocarbons. The fuel hydrocarbons are typically 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 of groundwater. 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 of these compounds at a rate slower than the rate at which they are replenished. i

BPS implemented in situ remediation using ORC™ socks on September 29, 1999, The ORC™ socks
were removed in December of 2002. ORC™ socks were placed in treatment wells MW-1A, MW-3,
MW-4 and MW-5 and periodically replaced as the oxidizing potential was depleted. Data from
monitoring wells (MW-1, MW-3, and MW-5) prior to installation of ORC™ were compared to data from
the same monitoring wells after installation of ORC™ to determine if a significant difference in
contaminant concentrations existed between these two data sets. The non-parametric Mann-Whitney
routine in SigmaStat V2 was used to compare these values. If the 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 1 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 of the statistical analysis results is provided below.

Statistical Summary - Chemical Concentrations

A statistical summary of the monitoring results is provided in Table 2. The comparison of the pre- and
post- ORC™ socks data sets are summarized in Table 3. As shown in this table, installation of the
ORC™ 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. Plates 2,3, 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 of the ORC™ socks
show a trend towards increasing concentrations after the ORC™ socks were removed in December 2002,

Assuming all other variables equal, statistical analysis based upon the available analytical data suggests
that the installation of the ORC™ socks resulted in significant reductions in concentrations in most of the

wells (11 of 15 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 analytical method EPA 300.0, Sulfate as SO’ (sulfate) by analytical 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 analytical 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 the presumed contaminant plume shape. MW-1 is located near the plumes presumed
center, MW-3 is located near the plumes down-gradient edge and MW-6 is located outside the plume
(up-gradient) and is considered a location for background groundwater parameter data.

ORC™ socks had been removed from most wells at the Site since December 2002, ORC™ 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 returned to background
levels prior to collecting biodegradation indicator parameters. The DO values collected during this event
were 0.9 mg/L in MW-6, 6.25 mg/L in MW-1 and 7.16 mg/L in MW-3. The DO concentration in MW-6
is indicative of typical background DO concentrations in groundwater. The DO concentrations
monitored in MW-1 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-1 — 0.18 mg/L., MW-3 —0.33 mg/L. and MW-6 — .60 mg/L) are more typical of
naturally occurring DO concentrations in groundwater. The Fourth Quarter 2003 DO values suggest that
DO has returned to typical background concentrations and indicate that an anaerobic environment is
present 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 of electron 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, if areas with elevated BTEX have elevated ferrous iron and methane concentrations, it is an
indication that ferric iron is potentially being reduced to ferrous iron and methanogenesis 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-1 which also
has elevated BTEX concentrations, nitrate was not detected. Monitoring results for sulfate suggests the
same type of trend, 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 of BTEX. As described above this is a strong indication that anaerobic biodegradation is
oceurring.
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Resulis

The statistical comparison of pre and post ORC™ groundwater concentration data sets indicate that,
generally, a significant concentration reduction occurred in target compounds after the use of ORC™
treatment was initiated. This suggests that the use of ORC™ supported and enhanced the naturally
occurring biodegradation of dissolved hydrocarbons. Analysis of groundwater conditions after
terminating ORC™ treatment and allowing DO to return to background concentrations indicate an
anaerobic environment typically exists at the Site. Bioremediation indicator parameters monitored after
DO concentrations were allowed to return to background concentrations suggest that anaerobic
biodegradation is occurring at the Site. However, groundwater monitoring data collected during 2003
suggest that anaerobic biodegradation is occurring at a slower rate that the previously ORC™ supported
aerobic biodegradation as shown by the increase in contaminant concentrations since the ORC™ socks
have been removed from the treatment welis.

4) Groundwater Sampling After ORC™ - Samples were collected two weeks after ORC™ socks were
removed from the sampled wells. We wonder if the contaminant concentrations obtained may just be
temporary. Therefore, groundwater monitoring will need to be continued after ORC™ remediation has
ceased until it can be determined that contaminant concentrations will not rebound.

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

As described under Technical Comment 1, 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 of free-product (pink color) up to June of 1997 and
the following lack of significant change in plume geometry between June of 1997 and September of
1999.
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6) Nompurge Groundwater Sampling — Nonpurge groundwater sampling has been used since September
1999, the only time nonpurge and purge results were compared. The resulls were inconsistent. Also, the
Regional Water Quality Conitrol 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 oxygen (DO), specific conductance, pH, and
temperature. However, only DO was submitted. Thus, the use of nonpurge sampling needs to be
reevaluated. 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 groundwater 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 significant draw down in well.

¢) Once DO and Turbidity measurements indicate that groundwater is flowing through the well screen,
perform pre-and post-purge measurements of the following parameters: DO, pII, temperature,
conductivity, and turbidity; and pre-and post purge sample analysis to verify consistency in chemical
concentrations in the well. You must demonstrate that no statistical difference exists between purge and
no purge chemical concentration data including MTBE, and that no significant difference is detected in
the measured parameters.

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 (incloding 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 of the April and July 2003 groundwater monitoring events
are equivalent to the historical and contemporaneous pre-purge analytical and groundwater parameter
data. The complete description and associated tables and graphs are included in the Second Quarter 2003
Quarterly Report.

7) Groundwater Analyses — In addition to the analyses already performed, please include tert Amyl
Methyl Ether (TAME), Ethyl tert Butyl Ether (ETBE), Diisopropyl Ether (DIPE), tert Butyl Alchohol
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(TBA), Ethylene Dibromide (EDB), and Ethylene Dichloride (EDC). After the initial round of sampling,
sample for any of these contaminants found in subsequent 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 report. None
of these analytes were detected in any of the groundwater samples collected from MW-1, MW-3, MW-5
and MW-6 except for EDC. EDC was detected in the samples collected from MW-1 at a concentration
of 370 ug/l and MW-5 at a concentration of 220 ug/l. As a result of this detection of EDC an analysis-
was performed for EDC in the groundwater sample from MW-1 during the 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-1 during the Second Quarter 2003 at a concentration of 400 ng/l. As
described in the quarterly reports, MW-5 could not be sampled during the First and Second Quarter 2003
due to obstruction by stuck ORC™ socks. The (ORC™ 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 ug/l. EDC was detected in MW-1 during the Third Quarter 2003 event at the
same concentration as the reporting limit, 500 ug/l. Quarterly sampling, analysis and reporting of EDC in
these wells is on-going.

8) MW-6 — Missing the well boring log and boring samples. Submit.

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 of soil samples.

The Groundwater Investigation report indicates the 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 a depth of 35.5 feet bgs with 10 feet of 0.02-inch slotted screen.
The annulus was filled with No. 2/12 sand from the bottom of the 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 of turbidity. Pumping was continued
until at least five well volumes of groundwater were removed.

9) All technical reports must contain a statement of professional certification with the appropriate
professional signatures and seals.

Upon receipt of the September 27, 2002 letter MACTEC began stamping the quarterly reports with the
appropriate professional’s signature after review.
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10) Chain of Custody — Sample stations were described 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.

11) Legitimacy Statement — All technical reports shall be accompanied by a letter signed by an officer
or legally authorized representative of the responsible party that states, at a minimum: “I declare, under
penalty of perjury, that the information and/or recommendations contained in the aitached proposal or
report is true and correct to the best of my knowledge.”

Upon receipt of the 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 8/1/91.

Thorough review of historical documents revealed very little historical groundwater monitoring results
prior to August 1991. Wells MW-1, MW-2 and MW-3 were installed during June 24 and 25, 1987 to
evaluate the distribution of petroleum hydrocarbons in the soil and groundwater and determine the
direction of groundwater movement. Upon installation of the wells FPH was reportedly found in MW-1.
However, the TPH-g concentration value from when the well was purged and sampled on June 25, 1987,
was lower than what is typical for a well with FPH present. The results are displayed on Table 5.

MW-1A and MW-4 were installed during January of 1988. FPH was reportedly discovered in both of
these wells upon installation. Review of historical documents revealed no reference to groundwater
sampling or analytical data collected from these wells on their installation date. The report Off-Site
Hydrogeologic Investigation dated November 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 typical for wells with FPH present.

MW-5 was installed on August 17, 1988 and sampled. A second round of samples were collected from
this well on September 12, 1988. Analytical results from these sampling events are shown on Table 5. A
report entitled Additional Investigations written by Harding Lawson Associates (now MACTEC) dated
October 4, 1989, describes groundwater sampling from wells MW-1, MW-1A, MW-2, MW-3, MW-4
and MW-5 that occurred on July 13, 1989. The wells were sampled as part of an investigation to
determine if potential 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 coilected on that date are shown on Table 5.
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13) Historical Groundwater Elevation Data — 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
off Site wells as part of the Off-Site Hydrogeologic Investigation and described in the report of the 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, 1989 as part of the investigation for off-Site
sources of gasoline contamination and described in the Additional Investigations report dated October 4,
1989. The historical depth to water and groundwater elevation data are tabulated on Table 6 and
adjusted to account for the presence of FPH.

14} Historical Monitoring Well Product Thickness Measurements — Please also tabulate measurements
after 6/27/93.

Thorough review of historical 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-1 during September 1987 is
made in the Work Plan by Harding Lawson Associates (now MACTEC) dated May 25, 1988 and in the
Oft-Site Hydrogeologic Investigation report. Reference to the presence of FPH in MW-1A, MW-1 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 zll on and off Site wells
as part of the Off-Site Hydrogeologic Investigation and described in the report of the same name and
dated November 28, 1988. FPH was present in all on-Site monitoring wells at adjusted thicknesses
ranging from 0.37 to 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 of the investigation for off-Site sources of gasoline 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 thickness 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 of groundwater 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 of the 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 frequency.

Plate 8 suggests that between June 1997 and July 2003, the largest groundwater gradients (between 0.001
and 0.0025 foot per foot) occurred primarily in the northwest to north 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 most 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 of contaminant 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
report.

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 10 and 11.
As discussed under Technical Comment 2 and noted on Plates 10 and 1 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 of clayey sand bounded on the top and bottom by fayers of sand
and silty sand. The cross sections also show below grade features including the projected location of the
basement of a building adjacent to the Site and the location of the 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 occurring bioremediation (using new ORC™ materials). Based upon the results of the
statistical comparison of pre and post purge groundwater data (presented in the Second Quarter 2003
Groundwater Monitoring Report), MACTEC recommends continuing pre-purge groundwater monitoring
with ACHCS approval.
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MACTEC recommends that Blue Print Services send a copy of this Work Plan to the following:

Mr. Don Hwang

Alameda County

Environmental Health Services

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

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

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

Sincerely,

MACTEC ENGINEERING AND CONSULTING, INC.

N

David S. Nanstad
Project Engineer

Stephen Hicﬁ
Senior Engineer

DSN SFOmain:/Cityblue/Workplan

4 copies submitted
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Table 1. SigmaStat Reports
BPS Reprographic Services
1700 Jefferson Street, Oakland Californnia

Mw-1
Benzena
Mann-Whitney Rank Suin Test
Data source: Data 1 in Notebook
Normaiity Test:
Group
benz-pre
benz-post
Group
benz-pre
benz-post

T =166.000 n{smallj= 10 n(big)= 14 (P =0.018)

The differences in the median values among the two groups are greater than would be expected by chance;
there is a statistically significant difference (P =0.018)

Toluene
Mann-Whitney Rank Sum Test

Data source; Data 1 in Notebook

Normality Tesi:

Group

lol-pre

{ol-post

Group

tol-pre

tol-post

T=114.000 nismall)= 11 n{big)= 13 (P =0.183)
The differences in the median values among the two groups are not great enough to exclude the possibility that the
difference is due to random sampling variability;

there is not a stafistically significant difference {P = 0.183)

Ethylbenzene
Mann-wWhitriey Rank Surn Test

Data source: Data 1 in Notebaok

MNormality Test:

Equal Variance Test:

Graup

eb-pre

eb-post

Group

eb-pre

eb-post

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

The differences in the median values amang the two groups are greater than would be expected by chance;
there is a statistically significant difference (P = 0.002)

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

Failed (P =0.004)

N Missing
10 0
14 0
Median 26% 75%

7600 6000 2600
4800 4100 5400

Wednesday, January 07, 2004, 09;25.05

Failed P = <0.001)

N Missing
" 0
13 o
Median 25% 75%

4300 3175 5875
5200 4775 5925

Wednesday, January 07, 2004, 09:28:47

Passed (P =0.324)

Failed {P =0.001)

N Missing
10 0
13 o
Median 25% 75%
1025 820 1400
630 567.2 730

Wl

S TH—




Table 1, SigmaStat Reports
BPS Reprographic Services
1700 Jefferson Street, Oakland Californnia

Tetal Xylenes
Mann-Whitney Rank Sum Test Wednesday, January 07, 2004, 09:31:41

Data source: Data 1 in Notebook

MNormality Test: Failed (P =0.004)

Group N Missing

xyl-pre 10 0

xyl-post 13 o]

Group Median 25% 75%
xyl-pre 3000 2800 6600
xyl-post 3100 2675 3500

T =143.000 n{small}= 10 n(big)=13 (P =0.163)
The differences in the median values among the two groups are not great enough to exclude the possibility that the
difference is due to random sampling variability;

there is not a stalistically significant difference (P =0.163)

TPHg
Mann-Whitney Rank Sum Test Wednesday, Januacy 07, 2004, 09:35:26

Data source: Data 1 in Notebook

t-test Wednesday, January 07, 2004, 09:35:26

Data source: Data 1 in Notebook

Group N Missing

tpha-pre (k! 0

tphy-post 13 ]

Group Mean Std Dev SEM
tphy-pre 43727 29843 8.998
tehg-post 25615 8.231 2.283
Difference 18.112

t=2.103 with 22 degrees of freedom. (P = 0.047)
95 percent confidence interval for difference of means: 0.254 to 35,970

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = 0.047).

Power of performed test with alpha = 0.050: 0412

The power of the performed test (0.412) is below the desired power of 0.800.
You should interpret the negative findings cautiousky.

e L S7#




Table 1. SigmaStat Reports
BPS Reprographic Services
1700 Jefferson Street, Oakland Californnia

Mw.-3
Benzene
Mann-Whitney Rank Sum Test Wednesday, January 07, 2004, 09:42:38
Data source: Data 2 in Notebook
Normality Test: Failed P = <0.001)
Group N Missing
benz-pre 20 0
benz-post 14 0
Group Median 23% 75%
benz-pre 200 a5 8935
benz-post 24 ] 130

T=150.500 nismallj= 14 n{big}= 20 (P = 0.001)

The differences in the median values among the two groups are greater than would be expected by chance;
there is a slatistically significant difference (P =0.001)

Toluene
Mann-Whitney Rank Sum Test Wednesday, January 07, 2004, 09:43:03

Data source: Data 2 in Notebook

Normality Test: Failed P ==<0.001)

Group N Missing

tol-pre 20 o

tol-post 13 Q

Group Median 25% 75%
} tol-pre 825 300 4000
| tol-post 33 6 187.5

T=115.000 n{small)= 13 nbig)= 20 (P = <0.001}

The differences in the median values ameng the twa groups are greater than would be expected by chance;
there is a statistieally significant difference (P = <0.001)

Ethylbenzene
Mann-Whitney Rank Sum Test Wednesday, Jahuary 07, 2004, 08:44:25

Data source: Data 2 in Notebook

Normality Test: Failed P = <0.001)

Group ‘ N Missing

eb-pre 20 0

eb-post 13 v}

Group Median 25% 75%
eb-pre 340 104 735
eb-post 25 1 36.5

T=110.500 n{small)= 13 n(big)=20 (P = <0.001)

The differences in the median values amang the two groups are greater than would be expected by chance;
there is a statistically significant difference (P = <0.001)

Checked____ 4"

L T2
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Table 1. SigmaStat Reports
BPS Reprographic Services
1700 Jefferson Street, Oakland Californnia

Total Xylenes
Mann-Whitney Rank Sum Test Wednesday, January 07, 2004, 09:44:47

Data source: Data 2 in Metebook

Normality Tast: Failed P =<0.0071)

Group N Missing

xyl-pre 22 0

xyl-post : 13 0

Group Median 25% 75%
xyk-pre 3750 1500 5900
xyl-post 150 14.75 2225

T=97.000 n(small)= 13 n(big)= 22 (P = <0.001)

The differences in the median values among the two groups are greater than would be expected by chance;
there is a statistieally significant difference (P = <0.001)

TPHg
Mann-Whitney Rank Sum Test Wednesday, January 07, 2004, 09:45:21

Data source: Data 2 in Notebook

Normality Test: Falled P =<0.001)
Group N Missing
tphg-pre 2Q 0
tphg-post i3 ]
Group Median 25% 75%
tphg-pre 18 76 43
| tphg-post 31 0.847 4675

T = 114,000 nismall)= 13 n{big)= 20 (P = <0.001)

The differences in the median values among the two groups are greater than would be expected by chanee;
there is a statistically significant difference (P = <0.001)

Checked per/

-
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Table 1. SigmaStat Reports
BPS Repregraphic Services
1700 Jefferson Street, Oakland Californnia

MW-5
Benzene
Mann-Whitney Rank Sum Test Wednesday, January 07, 2004, 09:49:58
Data source: Data 5 in Notebook
t-test Wednesday, January 07, 2004, 09:458:58
Data source: Data 5 in Notebook
Group N Missing
benz-pre 26 ¢}
benz-post 13 o
Group Mean Std Dey SEM
benz-pre 1228846 5292.208 1037 887
benz-post 5400 5194732 1440763
Difference 6888.462

t = 3.855 with 37 degrees of freedom. {P = <0.001)
95 percent confidence interval for difference of means: 3267.647 to 10509.276

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input greups (P = <0.001).

Power of peiformed test with alpha = 0.050: 0.8366

Tolusne
Mann-Whitney Rank Sum Test Wednesday, January 07, 2004, 09:50:20

Data source: Data 5 in Notebook

Normality Test: Failed {P =0.003)

Group N Missing

tal-pre 26 Q

tol-post 13 0

Group Median 25% 5%
tol-pre 2150 400 3300
tol-post 470 85.25 3100

T =217.500 n{small)=13 n(big)=26 (P =0.211)
The differences in the median values among the twe groups are not great enough to exclude the possibility that the
difference Is due to random sampling variability;

thare is not a statistically significant difference (P = 0.211}

Ethylbenzene
Mann-Whitney Rank Sum Test Wednesday, January 07, 2004, 09:50:53

Data source; Data 5 in Notebook

Normality Test: Failed P = <0.001)

Group N Missing

eb-pre 26 a

eb-post 13 1}

Group Median 25% 75%
eb-pre 1800 1400 2000
eb-post 460 3475 1200

T = 148.000 n(small)= 13 n{big)= 26 (P = <0.001)

The differences in the median values among the two groups are greater than would be expectad by chance;
there is a statistically significant difference (P = <Q.001)

Approved S 4




Table 1. SigmaStat Reports
BPS Reprographic Services
1700 Jefferson Street, Qakland Californnia

Total Xylenes
Mann-Whitney Rank Surn Test

Data source: Data 3 in Notebook

t-test

Data source: Data 3 in Notebook

Group

xyl-pre

xyl-post

Group

xyl-pre

xyl-post

Difference

t=3.072 with 37 degrees of freedom. (P = 0.004)
95 percent confidence inlerval for difference of means: 474.472 to 2312.144

The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups {P = 0.004).

Power of performed test with alpha = 0.050- 0,822

TPHg
Mann-Whitney Rank Sum Test

Data source: Data 5 in Notebook
t-test

Dala saurce; Data 5 in Notebook

Wednesday, January 07, 2004, 09:51:43

Wednesday, January 07, 2004, 08:51:48

N Missing
26 0
13 o}

Mean Std Dev SEM
2433846 1439728 282.354
1040.538 1084.84 300.88

1393.308

Wednesday, January 07, 2004, 09:52:25

Wednesday, January 07, 2004, 09:52:25

Group N Missing
tphg-pre 26 o]
tphg-post 13 0
Group Mean  Std Dev SEM
iphg-pre 45,45 24.097 4726
tphg-post 13.585% 11,436 3172
Difference 31.865
t = 4,499 with 37 degrees of freedom. (P = <0.001)
95 percent confidence interval for difference of means: 17.514 to 46.216
The difference in the mean values of the two groups is greater than would be expected by chance;
there is a statistically significant difference between the input groups (P = <0.001).
Pawer of performed test with alpha = 0.050: 0.995

Checked

g
Approved S
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-
l Table 2. Summary of Analytical Results
BPS Reprographic Services Facility
| l 1700 Jefferson Street
Oakland, California
Standard
l Chemical Well Type Mean  Deviation Maximum Hits Count FCD units
Benzene MiV-1 pre 6660 2850 9200 10 10 100% ug/L
post 4871 754 68200 14 14 100% ug/L
I nosocks 6600 1819 7700 3 3 100% ug/L
MW-3 pre o84 1939 8500 20 20 100% ug/L
post 75 95 330 14 14 100% ug/L
nosocks 240 115 370 3 3 100% ug/L
l MW-5 pre 12288 5292 25000 26 26 100% ug/L
post 5400 5195 14000 13 13 100% ug/L
nosocks 7100 6930 12000 2 2 100% ug/L
Ethylbenzene MW-1 pre 1072 349 1600 10 10 100% ug/L
' post 849 97 870 13 13 100% ug/L
nosocks 885 281 1200 4 4 100% ug/L
MW-3 pre 749 1349 6000 20 20 100% ug/L
l post 30 40 130 13 13 100% ug/L
nosocks 88 44 130 4 4 100% ug/L
MW-5 pre 2293 2848 16000 26 26 100% ug/L
post 638 539 1500 13 13 100% ug/L
. nosocks 830 948 1500 2 2 100% ug/L
| Toluene MW-1 pre 5482 3522 14000 11 11 100% ug/L
post 5485 1133 8400 13 13 100% ug/L
‘ l nosocks 7850 2821 11000 4 4 100% ug/L
MW-3 pre 2382 3172 13000 20 20 100% ug/L
post 107 1563 470 13 13 100% ug/L
nosocks 298 127 460 4 4 100% ug/L
l MW-5 pre 27869 3128 14000 26 26 100% ug/L
post 1004 2228 6900 12 13 92% ug/L
nosocks 1470 1881 2800 2 2 100% ug/L
Tatal Xylenes MW-1 Pre 4990 2944 11000 10 10 100% ug/l
l post 30689 482 3900 13 13 100% ug/L
nosocks 4400 1742 6700 4 4 100% ug/L
MW-3 pre 16945 34942 108000 22 22 100% ug/L
post 154 175 580 13 13 100% ug/L
' nosocks 290 70 390 4 4 100% ug/L
MW-5 pre 2434 1440 8500 26 26 100% ug/t
post 1041 1085 2600 12 13 92% ug/L
l nosocks 1625 1945 3000 2 2 100% ug/L
TPH-g MIVY-1 pre 44 30 120 11 11 100% mg/L
post 28 8 39 13 13 100% mg/L
nosocks 4 22 61 4 4 100% mg/L
. MW-3 pre 255 1023 4600 20 20 100% mg/L
post 25 83 300 13 13 100% mg/L.
nosocks 8 4 12 4 4 100% mg/L
MW-5 pre 45 24 120 26 26 100% gL
l post 14 11 34 13 13 100% mg/L
nosocks 25 26 43 2 2 100% mg/L,
l Checked %‘/
l Approved /SZ}/-L_"




Table 3. Statistical Analysis Results
BPS Reprographic Services
1700 Jefferson Street, Qakland California

Chemical Well Test Significant D Notes
Benzene MW-1 Mann-Whitney YES 0.018
MW-3 Mann-Whitney YES 0.001
MW-5 f-test YES <0.001
Ethylbenzene MW-1 Mann-Whitney YES 0.002
MW-3 Mann-Whitney YES <0.001
MW-5 Mann-Whithey YES <0.001
Toluene MW-1 Mann-Whitney no 0.183
MW-3 Mann-Whitney YES <0.001
MW-5 Mann-Whitney no 0.211
Total Xylenes MW-1 Mann-Whitney no 0.163
MW-3 Mann-Whitney YES <{(0.001
MW-5 t-test YES 0.004
TPH-g MW-1 t-test no 0.047  power of test low, negative resulis should be viewed with caution
MW-3 Mann-Whitney YES <0.001
MW-5 t-test YES <0.001

PaAOIAG:,
PaXoayD
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Table 4. Groundwater Monitoring Analytical Resuits - Bioremediation Indicator Parameters
BPS Reprographic Services Facility
1700 Jefferson Street
Oakland, California

Total Alkalinity

as CaCO3 Benzene Ferous Iron

{mg/h) TPH-g (mg/t  {ug/l) DO (mg/l)  Redox {mg/1)
MW-1 480 59 7600 6.25 -166.2 1.87
MW-3 240 10 150 7.16 =300 2.06
MW-6 540 ND ND 0.9 499 0.5

Carbon Dioxide

(free) (mg/1)
MW-1 72 59 7600 6.25 -166.2 1.87
MW-3 22 10 150 7.16 -300 2.06
MW-6 74 ND ND 0.9 499 0.5
Nitrate as N
(mg/1)
MW-1 ND <1.0 59 7600 6.25 -166.2 1.87
MW-3 53 10 150 7.16 -300 2.06
MW-6 ND<1.0 ND ND 0.9 49.9 0.5
Sulfate as S04
(mg/l)
MW-1 25 59 7600 6.25 -166.2 1.87
MW-3 65 10 150 7.16 -300 2.06
MW-6 6.4 ND ND 0.9 499 0.5
Methane (mg/1)
MW-1 0.017 59 7600 6.25 -166.2 1.87
MW-3 0.088 10 150 7.16 =300 2.06
MW-6 ND<0.010 ND WD 0.9 499 0.5

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

-----------

Approved il
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Table 5. Historical Groundwater Analyticat Data - Prigr to August 1991
BPS Reprographic Services Facility
1700 Jeflferson Street
Oakland, California

TPHg (mg/L)
{Volatile Hydrocarbens) 6/25/1987" 8/12/1988 S/12/1988 7/13/1939
MW-1 190 NA NA 190
MW-1A NA 40 NA 220
MW-2 ] NA NA NA
MW-3 62 NA NA 130
MW-4 NA 12° NA 939
MW-5 NA 3zt 31 i3
MW-5 NA WA NA NA
Benzene (ngl.)
‘ MW-1 18,000 NA NA 1,000
| MW-1A NA 4000" NA 1200
| MW.-2 1,500 NA A NA
| MW.3 180 NA NA 4
| MW-4 NA 200" NA 450
| MW-5 NA 17000° 15,000.00 7
| MW-6 NA NA NA NA
| Toluene (pg/LY
MW-1 26,000 NA NA 2,900
MW-14 NA 7000° MA 5210
MW-2 150 NA NA NA
MW-3 500 NA NA 4
MW-4 NA  ND@30pa9)" NA 160
MW-5 NA 13000° 11,000 7
MW.-6 NA NA NA NA
Ethylbenzene (ug/l)
MW-1 NA NA NA 2,500
MW-1A NA NA NA 3,100
MW-2 NA NA NA NA
MW-3 NA NA NA 210
MW-4 NA NA NA 1,200
MW-5 NA 1500" 1,300 219
MW-6 NA NA NA NA
Total Xylenes (ug/L)
MW-1 3,700 NA NA 19,000
MW-14 NA 7000° NA 24,000
MW-2 a7 NA NA Na
MW-3 170 NA NA 420
MW-4 NA 2000° NA 9,700
MW-5 NA 5200 4,400 500
MW-6 NA NA NA NA
MTBE {pg/L} {EPA Method 3020)
MW-1 NA NA NA NA
MW-1A NA NA NA NA
Mw-2 NA NA NA NA
MW-3 NA NA NA NA
MW-4 NA NA NA NA
MW-5 NA NA NA NA
MW-6 NA NA NA NA

mg/l = milligrams per liter

wg'l = micrograms per liter

NI =Not detected above the reporting limit following

tie less than sipn

MTBE = methy] 1-buty] ether

a Sample Dale Approximaled - Not defined in historical reports,
MW-1A and MW -4 installed January 1988

b Well MW-3 installed August 15, 1988

1 Well installation date for MW-t, MW-2 and MW-3

Zhecked

\pproved (<@
—
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Table 6. Historicat Groundwater Elevation Data and Product Thickness Measurements
BPS Reprographic Services Facility
1700 Jefferson Street
CGakland, California

l Mw-1 MW-1A MW-3 MW-4

MW-5
TOC Elev. = 31.44 TOC Elev. = 30.74 TOC Elev. = M.77 TOC Elev. = 31.59 TOC Elev. = 20.22
Adjusted Adjusted Adjusted Adjusted Adjusted
Date Water Product Waler | Water Product Water | Water Product  Water | Water Product Water | Water Product  Water
ampled Level'! Thickness Elevation| Level' Thickness Elevation | Level' Thickness Elevation{ Level' Thickness Elevation| Level' Thickness Elevation
/12/1988] 26.31 1.57 513 26.24 1.76 5.20 24 47 0.00 7.30 25.97 0.37 5.62 24.05 0.04 517
7/12/1988) 26.00 1.80 5.44 26.00 1.55 4.74 | 2444 0.00 7.33 27.35 210 4.24 2491 0.03 4.31
C Elev. = top of casing elevation
M = not monitored
= free product
= no data collected
= not available
» This data not available due to CRC socks stuck in well
l Water level adjusted due to presence of seperate-phase hydrocarbon
l Shecked %”‘)
\pproved STte -
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Plate 3. Benzene Analytical Results - MW-1, MW-3 and MW-5
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Plate 5. Teluene Analytical Results - MW-1, MW-3 and MW-5
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Plate 7. Total Xylenes Analytical Results - MW-1, MW-3 and MW-5

BPS Reprographic Services

1700 Jefferson Street

Oakland, CA
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BPS Services
Water Direction Gradient
June 1997 through July 2003
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BPS Services
Water Direction Frequency
June 1997 through July 2003

Engineering PLATE
and Rose Diagram
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APPENDIX A

MANN-WHITNEY STATISTICAL ANALYSIS DESCRIPTION




Mann - Whitneyv test

This test is a non-parametric alternative to the two-sample Student #-test. It also goes by
the names Wilcoxon test and the U-test. The Mann-Whitney test i1s 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 m + 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 1s that if the samples consist of random drawings from
the same population one would expect the ranks for both samples to be scattered more-or-
less uniformly through the sequence.

After arranging the data, we add up the ranks for each data set into rank sums which we
denote W1 and W,. The sum of W, + W, must obviously equal the sum of the first (n; +
n») integers which is

(1 £ ) 1y + 1) 0

Many early rank sum tests were based on W} or W, but now it 1s customary to use the
statistic Udefined as

1 .
h=nng + 3™ (m +1)-W, (1)

or

1
Up=nymp + E“z(ﬂe +1) - Wy (3)

iy <Ny
or simply U, the smallest of U} and {%,. This statistic takes on values from 0 to
and its sampling distribution is symmetrical about n, n»/2. The test, then, consists of

comparing the calculated U statistic to a critical ® value given the sample sizes and
desired level of significance a.

Taken from:

http://www higp.hawaii.edu/~cecily/courses/gg313/DA book/node60.html




APPENDIX B

T-TEST STATISTICAL ANALYSIS DESCRIPTION




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-iest deals with the problems associated
with inference based on "small" samples: the calculated mean (X,,.) and standard deviation (&F)
may by chance dewviate from the "real” mean and standard deviation (i.e., what you'd measure if
you had many more data items: a "large" sample).

| 7mr |
=
™ V2
i + e df = (Rl'f‘.’h}— 2

Using df and the value calculated for t, the t-test statistic 1s looked up in a standard table (for
Example Gilbert, table A2), at a given confidence level. The 95™ confidence level was used in the
values reported in the text.

Gilbert, R.O., 1987, Stavistical Methods for Environmental Pollution Monitoring. Van Nostrand
Reinhold. ISBN 0-442-23050-8.




APPENDIX C

CERTIFIED ANALYTICAL REPORTS




Table BI. Sample Location/Sample Description Cross-Reference
BPS Reprographic Services Facility
1700 Jefferson Street

Oakland, California
Well/Sample Number Client Sample ID
MW-1 3530871
MW-3 3530872
MW-5 3530873
MW-6 3530874
Field Blank 3330875

“hecked W

-t -

Approved S<y-
/

DNS3087_007\Appendix C 1st pg\Table B4
41812004 MACTEC Page 1 of 1




Seq llOia 1455 McDowell Blvd, North Ste [
Pctatuma, CA 94954

v Analytica] (707) 792-1865

FAX {707y 792-0342
www scquoialabs.com

9 October, 2003

David Nanstad

Harding ESE - Novato

5341 Old Redwood Highway, Suite 300
Petaluma, CA 94954

RE: General Commercial
Work Order: P310037

Enclosed are the results of analyses for samples received by the laboratory on 09/25/03 08:30. If you have
any questions conceming this report, please feel free to contact me,

Sincerely,

My £ fpeA

Stacy P. Hoch
Dept Manager - Client Services

CA ELAP Certificate #2374

Zhecked W

c-—————

\pproved éiﬂ;,

Page 1 of 18




1455 McDowell Blvd, North Ste D
Petaluma, CA 949534

(707} 792-1865

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

@ Sequoia

<’ Analytical

Harding ESE - Navato
3341 Old Redwood Highway, Suite 300
Petaluma CA, 94954

Project: General Commercial P310037
Project Number: BPS Services - City Blue/53087.007 Reported:
Project Manager: Ddavid Nanstad 10/09/03 16:58

ANALYTICAL REPORT FOR SAMPLES

l Sample ID Laboratory 1D Matrix Date Sampled Date Received
03530874 P310037-01 Water 09/24/03 12:00 09/25/03 08:30
03530872 P310037-02 Water 09/24/03 16:00 09/25/03 08:30
03530871 P310037-03 Water 09/24/03 Y1.05 09/25/03 08:30
03530873 P310037-04 Water 09/24/03 17:40 09/25/03 08:30
03530875 P310037-05 Water 09/24/03 18:20 09/25/03 03:30

~hecked
‘Dproved
S

Sequoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain
of custody document. Unless otherwise stated, results are reported on a wet weight

basis. This analytical report must be reproduced in iis entirety.

Page 2 of 18




- 14535 McDowsel} Blvd, North Ste D

Seq uola Petaluma, CA 94954

. {707) 792-1865

v An aly tical FAX {707) 792-0342

www sequoialabs.com

Harding ESE - Novato Project: General Commercial P310037
5341 Old Redwood Highway, Suite 300 Project Number: BPS Services - City Blue/53087.007 Reported:
Petaluma CA, 94954 Project Manager: David Nanstad 10/09/03 16:58

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

chﬁning
Analyte Result Lirmit Units Dilution Batch Prepared Analyzed Method Notes

03530874 (P310037-01) Water Sampled: 09/24/03 12:00 Received: 09/25/03 08:30

of eustody document. Unless otherwise stated, results are reparted on a wet weight
basis. This analytical report must be reproduced in its entirery.

Page 3 of 18

. Gasoline Range Organics ND S0 ud 1 3100097 10/06/03  10/06/03 EPA
8015B/8021B
Benzene ND 0.50 n " " " " "

l Toluene ND 0.50 n " " » " "
Ethylbenzene ND 0.50 n " " " " “
Xylenes (total) ND 0.50 n " " " " "

l Methy] tert-butyl ether ND 25 " U " n " "
Surrogate: a,a,a-Trifluorotoluene 101 % 65-135 u " " »
Surrogate: 4-Bromofluorobenzene 90 % 65-13% Y " » u

l (3530872 (P310037-02) Water Sampled: 09/24/03 16:00 Received: 09/25/03 08:30
Gasoline Range Organies 10000 1000 op 20 3100097 10/06/03  10/06/03 EPA

8015B/80218
Benzene 150 10 " " " " n "
Toluene 300 10 " " " " " "
Ethylbenzene 120 10 " " " " " "
Xylenes (total) 280 10 " " " " n "

' Methyl tert-butyl ether 52 50 " " “ " " " QR-04
Surrogate: a.a,a-Trifluorotoluene 1029 65-135 " » " "
Surrogate: 4-Bromofluorobenzene 9] 9% 65-135 " ” " "

' 03530871 (P310037-03) Water Sampled: 09/24/03 17:05 Received: 09/25/03 08:30
Gasoline Range Organics 59000 25000 agd 300 3100097 10/06/03  10/06/03 EPA

8015B/80218
Benzene ‘1600 250 " » " n " N
Toluene 9400 250 " " " “ " "
Ethylbenzene 1000 250 " " " " " "
Xylenes (total) 4300 250 " " " " " M

' Methy! tert-butyl ether ND 1200 " " " " - ”
Surrogate. a,a,a-Trifluorotofuene 105 % 63-135 * " " "

l Surrogate. 4-Bromofluorobenzens 92 % 63-135 " B " "

>hecked M”J
I nproved S
-
' Sequoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain




- » 1455 McDowell Blvd, North Ste D
Sequoia Petaluma, CA 94954

. (707) 792-1865

v An alytlcal EAX {707) 792.0342

www.sequoizlabs.com

Harding ESE - Novato Project: General Commercial P310037
5341 Old Redwood Highway, Suite 300 Project Number: BPS Services - City Blue/53087.007 Reported:
Petaluma CA, 94954 Project Manager: David Nanstad 10/09/03 16:58

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

Reporting
Analyte Rasvlt Limit Units Dilution Baich Prepared Analyzed Method Notcs

03530873 (P310037-04) Water Sampled: 09/24/03 17:40 Received: 09/25/03 08:30

Gasoline Range Organics 43000 25000 ug/l 500 3100097 10/06/03 10/06/03 EPA
8015B/8021B
Benzene 12000 250 " " " " " "
Toluene 2800 250 " " " " " "
Ethylbenzene 1500 250 " " " " " "
Xylenes (total) 3000 250 " " " " " "
Methyl tert-buty! ether WD 1200 " " " " " "
Surrogare: a.a,a-Trifluorotoluene 102 % 65-135 " v " "
Surrogate: 4-Bromoflunrobenzene 99 % 63-135 " " " "
03530875 (P310037-05) Water Sampled: 09/24/03 18:20 Received: 09/25/03 08:30
Gasoline Range Organics ND 50 ug 1 3100097 10/06/03  10/06/03 EPA
8015B/8021B
Benzene ND 0.50 " " - " " "
Toluene ND 0.50 " " " " " "
Ethylbenzene ND 0.50 " " " " n "
Xylenes (total) ND 0.50 " " " " " "
Methyl tert-butyl ether ND 2.5 " " " " " "
Surrogate; a,a,a-Trifluorotoluene 105 % 05-135 “ " " ”
Surrogate; 4-Bromofluorobenzene oI % 65-135 » - ” "

-
\pproved i
Sequoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain

of custody document. Unless otherwise stated, results are reported on a wet weight
basis. This analytical report must be reproduced in iis entirety.
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@ Sequoia

v’ Analytical

1455 McDowell Blvd, North Stc D
Pctaluma, CA 94954

(707) 792-1865

EAX {707) 792-0342

www sequoialabs.com

Harding ESE - Novato Project; General Commercial
5341 Old Redwood Highway, Suite 300 Project Number: BPS Services - City Blue/53087.007
Petaluma CA, 94954 Project Manager: David Nanstad

P310037
Reported:

10/09/03 16:38

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

Reporting
Analyte Result Limit  Unis Dilution  Batch Prepared Analyzed Method Notes
03530872 (P310037-02) Water Sampled: 09/24/03 16:00 Received: 09/25/03 08:30
Methyl tert-butyl ether ND 2.5 ug/] 5 3100167 10/08/03 10/08/03 EPA §2608
Surrogaie: Dibromofluoromethane 118 % 84-122 " " " i
03530871 (P310037-03) Water Sampled: 09/24/03 17:05 Received: 09/25/03 08:30
1,2-Dichloroethane 500 500 ugl 500 3100127 10/07/03  10/07/03  EPA 8260B
Surrogate: Dibromofluoromethane 119% 84-122 " . " "
Surrogate. 1,2-Dichloroethane-d4 113% 74-135 " - " “
Surrogate: Toluene-d8 102 % 84-119 " " . »
Surrogate: 4-Bromofluorobenzene 104 % §6-119 " " " "
03530873 (P310037-04) Water Sampled: 09/24/03 17:40 Received: #9/25/03 08:30
1,2-Dichloroethane 610 500 ugi 500 3100127 10/07/03  10/07/03  EPA 8260B
Surrogate: Dibromofluoromethane 102 % 84-122 " " " "
Surrogate: 1,2-Dichloroethane-d4 104 % 74-135 " * " "
Survogate: Toluene-d8 102 % 84-119 " " " "
Surrogate: 4-Bromofluorobenzene 104 % 86-119 " " » "
Checked
A} -y
nproved $E -
=
Sequoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain

of custody document, Unless otherwise stated, resulis are reported on a wet weight
basis. This analytical report must be reproduced in its entirety.
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@ Sequoia

w5 Analytical

1455 McDowell Blvd, North Ste D
Petaluma, CA 94954

{707) 792-1863

FAX (707) 792-0342

www scquoialabs.com

Harding ESE - Novato

P310037

Project; General Commercial
Project Number: BPS Services - City Bliue/53087.007
Project Manager: David Nanstad

Conventional Chemistry Parameters by APHA/EPA Methods
Sequoia Analytical - Petaluma

Reported:
10/09/03 16:58

3341 Old Redwood Highway, Suite 300
Petaluma CA, 94954

Reporting
Analyte Resuit Limit  Units Dilution  Batch Prepared Analyzed Method Notes

03530874 (P310037-01) Water Sampled: 09/24/03 12:00 Received: 09/25/03 08:30

Total Alkalinity as CaCO3 540 20 mgl 1 3100191 10/08/03  10/08/03  EPA 310.1
Carbonate Alkalinity as CaCO3 ND 20 " " " " " "
Bicarbonate Alkalinity as CaCO3 540 20 " " " " " "
Hydroxide Alkalinity as CaCO3 ND 20 " " " " " "
Carbon dioxide, free 74 50 " " 3100240 ” 10/09/03  SM 4500 CO2

D
03530872 (P310037-02) Water Sampled: (9/24/03 16:00 Received: (9/25/03 08:30
Total Alkalinity as CaCOQO3 240 20 mg/l 1 3100191 10/08/03 10/08/03 EPA 3140.1
Carbonate Alkalinity as CaCO3 ND 20 " " " " " "
Bicarbonate Alkalinity as CaCO3 240 20 " " " " " "
Hydroxide Alkalinity as CaCO3 ND 20 " " " " " "
Carbon dioxide, free 22 5.0 " " 3100240 " 10/09/03  SM 4500 CO2

D
03530871 (P310037-03) Water Sampled: 09/24/03 17:05 Received: 09/25/03 08:30
Total Alkalinity as CaCO3 480 20 mgh 1 3100191 10/08/03  10/08/03  EPA 310.1
Carbonate Alkalinity as CaCO3 ND 20 " " " " " "
Bicarbonate Alkalinity as CaCOQ3 480 20 " " " " " "
Hydroxide Alkalinity as CaCO3 ND 20 4 " " " " "
Carbon dioxide, free 72 5.0 " " 3100240 " 10/09/03  SM 4500 CO2

D

Zhecked
-
\pproved 5
—

Sequoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain
of custody document. Unless otherwise stated, results are reported on a wet weight

basis. This analytical report must be reproduced in its entirety.
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@ Sequoia

W Analytical

1455 McDowell Blvd, North Ste D
Peotaluma, CA 94954

(707 7192-1865

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

Harding ESE - Navato Project: General Commercial P310037
5341 Old Redwood Highway, Suite 300 Project Number: BPS Services - City Blue/53087.007 Reported:
Petaluma CA, 94954 Project Manager: David Nanstad 10/09/03 16:58

Anions by EPA Method 300.0
Sequoia Analytical - Petaluma

Reporting
Analyte Result Limit

Units Dilution Batch Prepared Anzlyzed Method Wotes

03530874 (P310037-01) Water Sampled: 09/24/03 12:00 Received: 09/25/03 08:30

mg/l 5 3100027 09/25/03  09/25/03 EPA 300.0

" " n n " "

mg/l 5 3100027 09/25/03 09/25/03 EPA 3000

" " n "

Niirate as N ND 1.0
Suifate as SO4 6.4 50
03530872 (P310037-02) Water Sampled: 09/24/03 16:00 Received: 09/25/03 08:30
Nitrate as N 5.3 1.0
Sulfate as SO4 65 5.0
03530871 (P310037-03) Water Sampled: 09/24/03 17:05 Received: 09/25/03 08:30
Nitrate as N ND 1.0
Sulfate as SO4 25 5.0

mg/l 5 3100027 09/25/03  09/25/03 EPA 300.0
“hecked
‘\pproved [ %t s
/

Sequoia Analytical - Petaluma

The results in this report apply to the samples analyzed in accordance with the chain
of custady document. Unless otherwise stated, results are reported on a wel weight
basis. This analytical report must be reproduced in its entirety.
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. 1435 MueDowell Blvd, Morth Sie D

Sequoia Petaluma, CA 94934

_ . {707) 7921865
v An alytlcal FAX (207) 7920342

www.sequoiatabs.com

Harding ESE - Novato Project: Generat Commercial P310037
5341 Old Redwood Highway, Suite 300 Project Number: BPS Services - City Blue/53087.007 Reported:
Petaluma CA, 94954 Project Manager: David Nanstad 10/09/03 16:58

Dissolved Volatite Gases by Method RSK 175 Modified
Sequoia Analytical - Sacramento

Reporting
Analyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes

03530874 (P310037-01) Water Sampled: 09/24/03 12:00 Received: 09/25/03 08:30

Methane ND 0.010 mg/] 1 3100105 10/08/03 10/08/03 RSK 175
03530872 (P310037-02) Water Sampled: 09/24/03 16:00 Received: 09/25/03 08:30
Methane 0.088 0.010 mg/l 1 3100105 10/08/03 10/08/03 RSK 175
03530871 (P310037-03) Water Sampled: 09/24/03 17:05 Received: 09/25/03 08:30
Methane 0.017 0.010 mg/l 1 3100105 10/08/03 10/08/03 RSK 175

Checked |

A\ -

pproved J’ Tt

Sequoia Analytical - Petaluma The resulls in this report apply to the samples analyzed in accordance with the chain
aof custody document. Unless otherwise stated, resulls are reported on a wel weight
basis. This analytical report must be reproduced in its entirely.

Page 8 of 18




I . i - . 1455 McDowell Blvd, North Sie D
o S cquoia Petaluma, CA 94954
1 . (707) 792-1865
v Analytlca] FAX (707) 7920342
www.scquoialabs.com
. Harding ESE - Novato Project: General Commercial P310037
| 5341 Old Redwood Highway, Suite 300 Project Number: BPS Services - City Blue/53087.007 Reported:
| l Petaluma CA, 94954 Project Manager: David Nanstad 10/09/03 16:58
Total Petroleum Hydrocarbens as Gasoline and BTEX by EPA 8015B/8021B - Quality Control
. Sequoia Analytical - Petaluma
Reporting Spike Source “REC RFD
Analyte Result Limit Unils Level Result %WREC Limits RPD Limit Notcs
' Batch 3100097 - EPA 5030, waters
Blank (3100097-BLK1) Prepared & Analyzed: 10/06/03
Gasoline Range Organics ND 50 ug/l
I Benzene ND 0.50 "
Toluene ND 0.50 "
Ethylbenzene ND Q.50
| Xylenes (total) ND 050 "
! Methyl tert-buty] ether ND 25 "
| Surrogate: a,a,a-Trifluorotoluene 302 ” 300 10! 65-135
Surrogate: 4-Bromofluorobenzene 270 " kil 20 65-135
I Laboratory Control Sample (3100097-BS1) Prepared & Analyzed: 10/06/03
Gasoline Range Organics 2170 50 ng/l 2750 79 63-135
Benzene 382 0.50 " 34.0 112 65-135
| Toluene 203 0.50 " 208 98 65-135
Ethylbenzene 45.6 0.50 " 47.0 97 65-135
Xylenes (total) 222 0.50 " 241 92 65-135
I Methyl tert-buty] ether 60.9 25 ¢ 56.0 109 65-135
Surrogate: a,a.a-Trifluorotoluene 321 " 300 107 65-135
Surrogate: 4-Bromofluorobenzene 287 " 300 %6 635-135
l Matrix Spike (3100097-MS1) Source: P309471-17 Prepared & Analyzed: 10/06/03
Gasoline Range Organics 2230 50 ug't 2750 74 78 65-135
Benzene 403 Q.50 " 4.0 N 119 65-135
Toluene 221 0.50 " 208 NI 106 65-135
. Eihyibenzene 4.6 0.50 " 47.0 ND 103 65-135
Xylenes (total) 232 050 " 241 ND 96 65-135
Methyl tert-buty!l ether 74.4 2.5 " 56.0 10 115 65-135
l Surrogale: a,u.a-Triflucrotoluene 352 " 300 117 G5-135
Surrogate: 4-Bromofluorobenzene 291 " 300 97 65-135
' Checked
I ‘oproved L=
l Sequoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain
| of custody document. Unless otherwise stated, results are reported on a wet weight
| . basis. This aralytical veport must be reproduced in its entirety.
Page 9 of 18




- 1455 MeDowell Blvd, North Sic D
@ S eq ll Ola Petaluma, CA 94934
_ . (707) 792-1865
v An alytlc al FAX (707} 792-0342

www.scquoialabs.com

Harding ESE - Novato Project: General Commercial P316037
5341 Old Redwaad Highway, Suite 300 Project Number: BPS Services - City Blue/33087.007 Reported:
Petaluma CA, 94954 Project Manager: David Nanstad 10/09/03 16:58

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

Reporting Spike Source “REC RFD
Analyle Result Limit Units Level Result %REC Limits RPD Eimit Notes
Batch 3100097 - EPA 5030, waters
Matrix Spike Dup (3100097-MSD1) Source: P309471-17 Prepared & Analyzed: 10/06/03
Gasoline Range Organics 2240 50 ug/! 2750 74 79 65-135 0.4 20
Benzene 40.2 0.50 " 34.0 ND 118 65-133 0.2 20
Toluene 212 0.50 " 208 ND 102 65-135 4 20
Ethylbenzene 43.9 0.50 " 47.0 ND 104 65-135 0.6 20
Xylenes (total) 233 0.50 " 241 ND 97 65-135 0.4 20
Methyl tert-butyl ether 72.8 2.5 " 56.0 10 112 65-135 2 20
Surrogate: o,a,a-Trifluorotoluene 335 “ 100 112 65-135
Surrogate: 4-Bromofluorobenzene 290 ” 300 97 65-7135

checea 1B
S

34

‘nproved
-
Sequoia Analytical - Petaluma The results in this report apply to the samples anatyzed in accordance with the chain

of custody document. Unless otherwise stated, resulls are reported on g wel weight
basis. This analytical report must be reproduced in its entirety.

Page 10 0f 18




! () Scauoia T
. (707) 192-1865
' v Analytlc al FAX (707) 7920342
www.sequoialabs.com
I Harding ESE - Navata Project: General Commercial P310037
5341 Old Redwood Highway, Suite 300 Project Number; BPS Services - City Blue/53087.007 Reported:
I Petaluma CA, 94954 Project Manager: David Nanstad 10/09/433 16:58
Volatile Organic Compounds by EPA Method 8260B - Quality Control
Sequoia Analytical - Petaluma
I Reporting Spike Source %WREC RPD
Analyls Result Limit Units Leavel Reanlt Y%REC Limits RPD Limit Notes
I Batch 3100127 - EPA 5030 waters
Blank (3100127-BLK1) Prepared & Anatyzed: 10/07/03
Acetone ND 10 ug/l
I Benzene ND 1.0 "
Bromobenzene ND 1.0 "
Bromochloromethane ND 1.0 "
Bromodichloromethane ND 1.0 "
l Bremoform ND 1.0 "
Bromomethane ND 1.0 "
2-Butanone ND 19 "
l n-Butylbenzene ND 1.0 b
sec-Butylbenzene ND 1.0 "
tert-Butylbenzene ND 1.0 "
Carhon disulfide ND 11] "
l Carbon tetrachloride ND 1.0 "
Chlorobenzene ND 1.0 "
Chloroethane ND 1.0 "
l Chloroform ND 10 "
Chloromethane ND 1.0 "
2-Chlorotoluene ND 1.0 "
4-Chlorotoluene ND 1.0 »
l Dibromochloromethane NG 1.0 "
1,2-Dibromo-3-chloropropane ND 1.0 "
L,2-Dibromoethane (EDB) ND 1.0 "
l Dibromomethane ND 1.0 "
1,2-Dichlorobenzene ND 1.0 "
1,3-Dichlorobenzene ND 1.0 "
1,4-Dichlorobenzene ND 1.0 "
I Dichlorodifluoromethane ND 1.0 "
1.1-Dichloroethane ND 1.0 "
[.2-Dichloroethane ND 1.0 " }
l 1,1-Dichleroethene ND 1.0 " %}\)
cis-1,2-Dichloroethene ND 10 " CheCked
trans-1,2-Dichloroethene ND 1.0 " iemcremmena
1,2-Dichloropropane ND 1.0 " ‘mnroved J 3-{{_‘
l 1,3-Dichloropropane ND 1.0 " //f
2,2-Dichloropropane ND 1.0 "
1,1-Dichloropropene ND 1.0 "
l Sequoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain
of custody document. Unless otherwise stated, results are reported on a wet weight
' basis. This analytical report must be reproduced in ifs entirety.
Page 11 0f 18




l @ Sequoia e, A 4958
. (707) 792-1865
I v An alytlc al EAX (707) 792-0342
www.sequoialabs.com
l Harding ESE - Novato Project: General Commercial P310037
5341 Otd Redwood Highway, Suite 300 Project Number: BPS Services - Cl.t'y Bilue/53087.007 Reported:
l Petaluma CA, 94954 Project Manager: David Nanstad 1O/09/03 16:58
Volatile Organic Compounds by EPA Method 8260B - Quality Control
Sequoia Analytical - Petaluma
l Reporting Spike Source %“MREC RPD
Analyte Result Limit Units Level Result Y%REC Limits RPD Limit Notes
I Batch 3100127 - EPA 5030 waters
Blank (3100127-BLK1) Prepared & Analyzed: 10/07/03
cis-1,3-Dichloropropene ND 1.0 ught
l trans-1,3-Dichloropropene ND 1.0 "
Ethylbenzene ND 1.0 "
Freon 113 ND 1.0 "
Hexachlorobutadiene ND 1.0 "
l 2-Hexanone ND in "
Isopropylbenzene ND 1.0 "
p-lsopropylteivene ND 1.0 "
l Methylene chloride ND 1.0 "
4-Methyl-2-pentanone ND 10 "
Methy] tert-butyl ether ND 1.0 "
Naphthalene ND 1.0 "
I n-Propylbenzene ND 1.0 "
Styrene ND 1.0 "
1,1,2,2-Tetrachlorcethane ND 1.0 "
I 1,1,1,2-Tetrachloroethane ND 1.0 "
Tetrachloroethene ND 1.0 "
Toluene ND 1.0 "
i,2,3-Trichlorobenzene ND 1.0 "
l 1,2,4-Trichlorobenzene ND 1.0 "
1,1,2-Trichloroethane ND 1.0 "
1,1,1-Trichloroethane ND 1.0 "
l Trichloroethene ND 1.0 "
Trichlorofluoromethane ND 1.0 "
1,2,3-Trichloropropane ND i.0 "
' 1,3,5-Trimethylbenzene ND 1.0 " Checked
1,2,4-Trimethylbenzene ND 1.0 e,
Vinyl acetate ND 20 "
Vinyl chicride ND 1.0 " ‘Dproved _S' ',’5- ff‘
l 1m,p-Xylene ND 1.0 " —
o-Xylene ND 1.0 "
Surrogate: Dibromofluoromethane 555 " 6.00 92 84-722
l Surrogate: 1. 2-Dichloroethane-d4 555 ” 6.00 92 74-135
Surrogate: Toluene-d§ 6.20 i 6.00 103 84-119
Surrogate: 4-Bromofluorobenzene 6.02 * 4.00 100 §6-119
l Sequoia Analytical - Petaluma The results in this report apply 1o the samples analyzed in accordance with the chain
of custody document. Unless otherwise stated, resulls are reported on o wel weight
| basis. This analytical veport must be reproduced in its entirety.
Page 12 of 18




3 1455 McDowell Bivd, North Ste I

Sequoia Petaluma, CA 94954

. . (T07) 792-1865
v Analytlcal FAX (707) 792-0342

www.scquoialabs.com

Harding ESE - Novato Project: General Commercial P310037
5341 0ld Redwood Highway, Suite 300 Project Number: BPS Services - City Blue/53087.067 Reported:
Petaluma CA, 94954 Project Manager: David Nanstad 10/09/03 16:58

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

Reporting Spike Source %REC RPD
Analyte Result Limit  Units Level Result %REC Limits RPD Limit Notes
Batch 310127 - EPA 5030 waters
Laboratory Contrel Sample (3100127-BS1) Prepared & Analyzed: 10/07/03
Benzene 5.01 1.0 ug/l 5.00 100 B1-118
Chlorobenzene 5.22 1.0 " 5.00 104 88-119
1,1-Dichloroethene 4.58 1.0 " 5.00 92 77-121
Toluene 4.66 1.0 " 5.00 93 84-119
Trichloroethene 5.23 1.0 " 5.00 105 83-126
Surrogate; Dibromofluoromethane 6.24 " 6. (1) 104 84-122
Surrogate: I,2-Dichloroethane-d4 5.92 " 6.00 L9 74-135
Surrogate; Toluene-d8 6.2¢ " 6.00 104 §4-119
Surrogate: 4-Bromofluorobenzene 505 " 6.00 99 86-119
Laboratory Control Sample Dup {3100127-BSD1) Prepared & Analyzed: 10/07/03
Benzene 4.86 1.0 ugfl 5.00 97 81-118 3 20
Chlorobenzene 5.10 1.0 " 5.00 102 88-119 2 20
1,1-Dichloroethene 4.53 1.0 " 5.00 91 77-121 1 20
Toluene 4.50 1.0 " 5.00 90 84.119 3 20
Trichloroethene 5.06 1.0 " 5.00 101 83-126 3 20
Surrogate! Dibromaofluoromethane 617 " 6.00 103 84-122
Surrogate: 1,2-Dichloroethane-d4 6.00 " 6.00 100 74-135
Surrogate: Toluene-d8 6.18 " 6.00 103 84-119
Surrogate: 4-Bromofluorobenzene 6.21 " 6.00 104 86-119
Batch 3100167 - EPA 5030 waters
Blank (3100167-BLK1) Prepared & Analyzed: 10/08/03
Methyl tert-butyl ether ND 0.50 ug/l
Surrogate: Dibromofluoromethane 6.08 " 6.00 101 84-122

Checked %’J

‘oproved SITH-_
-
Sequoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain

of custody document. Unless otherwise stated, results are reported on a wet weight
hasis. This analytical report must be repreduced in its entirety.

Page 13 of 18




' - 14535 McDowell Bivd, Merth Ste D

Seq uoa Petaluma, CA 94954

e . (707} 792-1865
v Analytlcal FAX (707) 792-0342

www.scquoialabys.com

Harding ESE - Novato Project: General Commercial P310037
5341 Old Redwood Highway, Suite 300 Project Number: BPS Services - City Blue/53087.007 Reported:
Petaluma CA, 94954 Project Manager: David Nanstad 10/09/03 16:58

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

Reporting Spike Source *%REC RPD
Analyte Resuolt Limit Units Level Result %REC Limits RFD Limit Notes
Batch 3100167 - EPA 5030 waters
Laboratory Control Sample (3100167-BS1) Prepared & Analyzed: 10/08/03
Methy] 1ert-butyl ether 4,94 0.50 ugl 5.00 99 77-123
Surrogate: Dibromoflueromethane 6.44 ” 6.00 107 84-122
Laboratory Control Sample Dup (3100167-BSD1) Prepared & Analyzed: 10/068/03
Methyl tert-butyl ether 5.11 0.50 ugd 5.00 102 77-123 3 20
Surrogate: Dibromofiuoromethane 6.37 " 6.00 106 8§4-122

..... b

“Droved _\_;%ﬂ_&

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

Page 14 of 18




s 1455 McDowell Blvd, North Ste D

Seq Hol1a Petaluma, CA 94954

; . (07) 792-1865
v An alytlcal_ FAX (707) 792-0342

www.sequoialabs.com

Harding ESE - Novato Project: General Commercial P310037
534t Old Redwood Highway, Suite 300 Project Number: BPS Services - City Blue/53087.007 Reported:
Petaluma CA, 54954 Project Manager: David Nanstad 10/09/03 16:58

Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control
Sequoia Analytical - Petaluma

Reporting Spike Source YREC RPD
Analyte Result Lirnit Units Levet Result %REC Limits RPD Limit Notes
Batch 3100191 - General Preparation
Blank (3100191-BELK]1) Prepared & Analyzed: 10/08/03
Total Alkalinity as CaCO3 ND 20 mg/1
Carbonate Alkalinity as CaCO3 ND 20 "
Bicarbonate Alkalinity as CaC(3 ND 20 "
Hydroxide Alkalinity as CaCO3 ND 20 "
Laboratery Control Sample (3100191-BS1) Prepared & Analyzed: 10/08/03
Total Alkalimity as CaCO3 246 20 mgl 250 98 §0-120
Duplicate (3100191-DUP1} Source: P310129-01 Prepared & Analyzed: 10/08/03
Total Alkalinity as CaCO3 194 20 mg/l 200 3 20

Checked Q&f"‘/

\pproved AT -
—
Sequoia Analytical - Petaluma The results in this report apply to the samples analvzed in accordance with the chain

of custody document. Unless otherwise stated, results are reporied on a wet weight
basis. This analytical report must be reproduced in ils entirefy.

Page 15 0of 18




Sequoia
Analytical

L)

b " 4

1455 McDowcil Blvd, North Ste D
Petaluma, CA 94954

(707) 792-1465

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

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

Project; General Commercial
Project Number: BPS Services - City Blue/53087.007
Project Manager: David Nanstad

B310037
Reported:

10/09/03 16:58

Anions by EPA Method 300.0 - Quality Control
Sequoia Analytical - Petaluma

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Motes
Batch 3100027 - General Preparation
Blank (3100027-BLK1} Prepared & Analyzed: 09/25/03
Nitrate as N ND 020 mgl
Sulfate as 504 ND 1.0 "
Laboratory Conirsl Sample (3100027-BS51) Prepared & Analyzed: 09/25/03
Nitrate as N 9.30 0.20 mg/l 10.0 93 90-110
Sulfate as S04 9.19 1.0 " 16.0 92 90-110
Matrix Spike (3100027-MS1) Source: P310037-03 Prepared & Analyzed: 09/25/03
Nitrate as N 243 1.0 mgt 25.0 ND 97 80-120
Sulfatc as S04 54.1 50 " 25.0 25 116  80-120
Matrix Spike Dup (3100027-MSD1) Source: P310037-03 Prepared & Analyzed: 09/25/03
Nitrate as N 24.0 1.0 mgl 25.0 ND 96 80-120 20
Sulfate as SO4 495 5.0 " 250 25 98 80-120 9 20
Checked ¢
\pproved gxe_

-—

Sequota Analytical - Petalurma

The results in this report apply to the samples analyzed in accordance with the chain
of custody docurment, Unless otherwise stated, resulis are reported on a wef weight
basis. This analyiical report must be reproduced in its enfirety.

Page 16 of 18




= 1455 McDowell Blvd, North Ste D

@ Seq UO]a Petatuma, CA 94954
. (707) 792-1865

v An alytlcal FAX (707) 792-0342

www.sequoialabs.com

Harding ESE - Novato Project: General Commercial P310037
5341 Old Redwood Highway, Suite 300 Project Number: BPS Services - Clty Blue/53087.007 Reported:
Petaluma CA, 94954 Projcct Manager: David Nanstad 10/09/03 16:58

Dissolved Volatile Gases by Method RSK 175 Modified - Quality Control
Sequoia Analytical - Sacramento

Reporting Spike Source %REC RPD
Analyte Result Limit Units Leavel Result %REC Limits RED Limit Notes
Batch 3100105 - General Prep
Blank (3100105-BLK1) Prepared & Analyzed: 10/08/03
Methane ND 0.010  mgl
Laboratory Control Sample (3100105-BS1) Prepared & Analyzed: 10/08/03
Methane 0.0612 0.010 mg/l 0.0942 65 50-150
Matrix Spike {3100105-MS1) Source: P310037-01 Prepared & Analyzed: 10/08/03
Methane 0.0491 0.010 mg/l 0.0942 ND 52 50-150
Matrix Spike Dup (3100105-MSD1) Source: P310037-01 Prepared & Analyzed: 10/08/03
Methane 0.0440 0.010 mg/l 0.0942 WD 47 50-150 i1 20 Q-LIM

Checked %}*/

- o

‘oproved STHh-
Sequoia Analytical - Petaluma The results ir this report apply to the samples analyzed in accordance with the chain

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

-7 Analytical

1435 McDowell Blvd, North Ste D
Petaluma, CA 94954

(707) 792-1865

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

Harding ESE - Novato Project: General Commercial P310037
5341 Old Redwood Highway, Suite 300 Project Number: BPS Services - City Biue/53087.007 Reported:
Petaluma CA, 94954 Project Manager: David Nanstad 10/09/03 1658

Notes and Definitions

Q-LIM  The percent recovery was outside of the control limits. The samples results may still be useful for their intended purpose.

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

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR. Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

Checked
‘oproved ST
—

Sequoia Analytical - Petaluma

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. Unless otherwise stated, results are reported on a wet weight
basis. This analytical report must be reproduced in its entirey.

Page 18 of 18




. . . g
ﬁ/ Harding ESE CHAIN OF CUSTODY FORM seqNo: __1¥Y 10299

A MACTEC Company
Novat, CA 4049 . Lab: . Deeyocen
sy peaam2 Samplers: ——av ol Bvounag ANALYSIS REQUESTED,
Job Number: _SM}.,_;OQ‘} _ 8, E .@ olal = g
Name/Location: —J12CS Services _'C\L-...y Blns, = o . % gmg Z g t?; g
; . _ Dowe  Ngunuala e =D el S«M £1% ~ EME )
Project Manager: Reccrder: (Siyrature Requirad) g _E.,H, = h P
Ol 5 :
warrix | 1SONTANERS 8082 e 3 z
™ | SAMPLE NUMBER DATE ?TION DESCRIPTION T|€ 2 § @loe ;EJ 333- !
o g BHEESE S
izl | [Eislel; 300037 HiE R
S HEEREELE YR SEQ YR |MO |DaY| TIME e | |E|E15(815 Sig i~ <4\ L
X 4l | 2 | b3 sizlos[#dl | | | ol3loklziali Riolo A NYXAK
A 4 5 0l5s 3 6.?. 2. O 20B LG L b0 b X A *»%
' 2 | In2leziseEN oRGARAN FokT X, R S
{7( 2 | 0350 HE 20f &) A C Y X,
l ASPOBRIS oS el Y |1
;
| |
ADDITIONAL INFORMATION CHAIN OF CUSTODY RECORD

DateiTime

SAMPLE NUMBER ';Q Q&MM_( .'Dcw(o{ Bropnac, HMaceres q/gq/o}LCGBZ

TURNAROUND TIME/REMARKS

~—

YA SEQ Re| 1shed By {sfgnaturs) Nama) {EI Company) ateTime
T ONe K. TR ooived By, (signalure] Brint Nams) (Cofpany, wortme
- } 3
[
Reflinquished By. (signature) (Pont Nama) {Compary) DateTune
. Received By: (signature) {Prnf Name) {Company) DaterTimne
FieTaDY INTACT i i
SO CPSTODY SEALS Relinquished By: (signalure) {Print Name) (Company) DaleTime
NOT INTACT g _ _
. Recaived By: (signalvre) {Print Name) {Company) DatesTione
- 11[ F °¢
TE_FEWW PR i, S
EO OLER M Received By. {signalura) (Print Nama) {Company) DiatesTime
Method of Shipment:

[ S Qeninnt MBiAo Mrmy Figid mr OHica Mary S




3wy o~

O iy

./

Harding ESE

A MACTEC Cournmy
L Digystod Dirivs
Noveio, CA GA040

(415) 6030812
_S3p8F 003 .

Q\Job Number:

Qﬁ%w’

CHAIN OF CuUsSTODY ?/}R

Samplem :bQVr(L Bfeu)m

Seq. No.; r\‘ 1__1 0299__ :
/0037) i

O

4

L R S A —— _-__.1_ g__

ANALY SIS RI': QUESTE

i

NE
03

Nama/Location: _E‘wu____.w_k
Projact Manager: __.Q&!»‘—f-—-—&fln‘aiu §- \* Recorder: Mé_“\}_

2

J45|8

~ ) (5‘9\‘7%#@. vireo) ‘g
ACONTAINERS | - , - '

E

bt

*x TOTRL PAGE.BZ *x

e
W

DL ate g ng
LA DG
\:_

A

PRESERY.
SAMPLE NUMBER

17@7 7929342

Leo @ (

.
LT
Cmld

P Tils 22 Mamis 117}

L]
1

Ay

.
2
L
-

i
H
§

EFA 50218..} 0. ;
A B2808

A\ alt. o

SSTEX phas MTBE. B0 )
f_ﬁ_«,}l
( Jeo
£Q

- T

Y

| M P
. _—0w ¥ i r'J b
J A e bodel v L R
b - A AP il
~ MR TG ol 1 f { |
I e Vo 93 T ML
. tr c-. .
9 bag e b Y 1T N
o ! :
I Teve O 4 \
T
5}
- -
j ' k4
)
= T }
a -
5 j -

- [
! A
Z s 4,
g ADDITIONAL INFORMATION CHAIN OF CUSTODY.RECORD
<
SAMPLE NUMBER Cﬁ5£
v
“I'vn SEO TYRNAROLIND TIMIEREMARKS . Op=2t s Ll 1o QJ(M'QBL ¢
© 5 1204 L} j(‘m.w 5‘
2 S DR AN Z csg; .
3 (b‘t_._{;u\i DOR - TTAT Pov ey :( J
g Radnguished a-;.' [egrahae} [Prin Name) 1Compdny) ﬂ-Tm
i .
r\_l -
5 ! Retahvod By. [1pnsturs) [Pt Narme) H emgany) : D-Tm
™ ; e
f .

LD[] Raltyahad By (srien) (Print Name) {Cempany) [oNP i

=

Pachivod By. | Lpnatune}

{PmrN«unFJ - _(E‘wny) D' Trma
o A |
cher?

-1‘ Cormpasy}

Ftdived By | sgraturm)

M&odufﬁ.hl:i\ew




SEQ UOIA ANALY I"ICAL SAMP LE RECELP'I LOG

e
R3S T T T T T T

DATE Received at Lab: ?/2.3 A

{Drinking water) for

CLIENT NAME; qu

on Chain-of-Custody

REC. BY (PRINT) oy TIME Received at Lab: X2 regulatory purposes: YES/NO
WORKORDER: 0{/ 31039 LOG IN DATL: 0/ 2/05 (Wastewater) for
;; ‘ regulatory prrposes: YES/NO
: CIRCLE TUE APPROPRIATE RESPONSE LAB SAMPLE| DATE
SAMPLE # CLIENT 1D DESCRIPTION |MATRIX SAM.PLED CONDEVION (E'TC)
L. Cuslody Seol(s) Present / ETS 30Q 2 _a?,()\/; 2PV i/ ?[a /0 2
B . Intact / Broken* 2 S0 P ¢ | ' | -
1 2. Clain-of-Custody m Absent* / <-u w:f‘f / l
i 3. Tealfic Reports o ~ 5 3 P»J".‘S. / I
1 Packing List: Present /@, < /PN \ W
{ 4. ALbill: Aitbill / Sticker - _
. Prescnd / Afhsent e )
5. Anbitl 4 — -
J 6. Sample Labels; @Abscul 1
| 7. Sample [Ds: & Not Listed /

2 8. Sawmple Cowdition:

Broken* /
“caking*

@‘/ No*
Ly
@ / Mo*

(@/No*
A

Ye /No*__

1 9. Docs infornuilion on

custody repotls, traffic

repotls and sample
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