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ARTESIAN ENVIRONMENTAL

May 3, 1999

Albany Unified School District
c/o Mr. Richard Vila

Vila Construction Company
590 South 33rd Street
Richmond, CA 94804

RE: Preliminary Site Assessment
Albany Unified School District
603 Key Route Boulevard
Albany, California
Artesian Project # 378-002-02
StID 4602

Dear Mr. Vila;

Artesian Environmental Consultants (Artesian) has been retained by Vila Construction
Company (Vila ) on behalf of the Albany Unified Schoo! District (AUSD) to perform a
Preliminary Site Assessment (PSA) at 603 Key Route Boulevard (site) in Albany,
California (Figures 1 and 2). The AUSD is the current owner of the site. The purpose
of the work is to assess soil and groundwater conditions in the vicinity of one former
underground storage tank (UST). In October, 1998, Artesian removed one 2,000
gallon heating oil UST and subsequently conducted exploration trenching to determine
the extent of soil contamination. Analyzed soil samples collected from the vicinity of the
UST excavation indicate that petroleum hydrocarbons were released into the subsurface.
In response to the confirmed release of petroleum, the Alameda County Health Services
Agency, Department of Environmental Health Services (ACDEH), has required that the
extent of petroleum impacted soil and groundwater be assessed.

INTRODUCTION
SCOPE OF WORK

« Obtained soil boring permit from the Alameda County Public Works Agency and
notified the ACDEH that borings were planned;

Prepared Site Safety Plan;

Notified Underground Services Alert prior to drilling;

Advanced 7 borings to collect soil and groundwater samples;

Surveyed top of casing elevations and collected static water level data for use in
calculating magnitude and direction of hydraulic gradient;

Arranged for certified laboratory analysis of samples;

* Reviewed sample results and prepared this report of methods and findings.
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SITE LOCATION

The subject site is located in the northern portion of Albany, California at the southeast
corner of Key Route Boulevard and Thousand Qaks Boulevard approximately 1 mile
cast of Interstate Highway 80. The site is surrounded by residential properties and other
AUSD property. The site is bounded by AUSD property to the east and south and by
residences to the north and west. Figure 1, contained in Attachment A, shows the site
location within the City of Albany, as well as surrounding topography.

SITE HISTORY

In the fall of 1998, Vila Construction began site preparation activities for the
construction of a new structure at the subject site. AUSD records indicated that one or
two USTs had been used at the site to contain heating oil which was used to fuel
furnaces in the former building. Vila then conducted exploratory excavations to confirm
the presence or absence of the tank(s). Vila located a single UST and confirmed that no
tank was present at the second suspected location. Artesian was then contracted to
remove the UST and prepare a report of field activities.

On Octaber 14, 1998, Artesian removed one 2,000 gallon heating oil UST and collected
soil samples from below the UST for laboratory analysis. Soils below the UST were
obviously impacted with petroleum and were excavated from the vicinity of UST until
the excavation was approximately 20 feet long by 20 feet wide by 14 feet deep. After
over-excavating impacted soils, Artesian began exploration trenching to determine the
extent of petroleum impacted soils with the intent of remediating soils by excavation and
land disposal. Trenching activities confirmed that the extent of impacted soils exceeds a
volume which can be feasibly remediated by excavation and land disposal. Artesian
submutted to the ACDEH a Underground Storage Tank Removal/ Soil Remediation
Report dated February 5, 1999, which documents UST removal and soil remediation
activities. The February 5, 1999 report also contained recommendations that the extent
of petroleum impacted soil and groundwater be delineated.

A letter from the ACDEH, dated February 17, 1999 was issued requiring that a PSA be
conducted to delincate the extent of petroleum impacted soil and groundwater. This
report documents field activities and summarizes results of the PSA.

DETAILED SCOPE OF WORK
PERMITTING

Artesian oblained a soil boring permit from the Alameda County Public Works Agency
and notified the ACDEH that soil borings were planned. Underground utihities were
located by Underground Service Alert (USA) prior to drilling.
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FIELD ACTIVITIES
Soil Sampling

On March 30, 1999, Artesian drilled a total of 7 borings to delineate the extent of
petroleum impacted soil and to determine if groundwater at the site has been impacted.
Each boring was advanced to depths ranging from 16.5 feet to 21 feet below ground
surface (BGS) to collect samples of soil and groundwater using Geoprobe® direct
penetration technology (DPT) equipment. Boring locations are shown on Figure 2,
contained in Attachment A,

Soil samples were collected continuously with a drive sampler using polyethylene
terephthalate giycol (PETG) liners. Soil samples were screened in the field for organic
vapors using a PID to assist in the characterization of the vadose zone. The ends of the
liners were sealed with Teflon tape and plastic end caps before being hermetically sealed
in a plastic sandwich bag and placed in an iced cooler for transportation to the
laboratory. Each boring was logged by a geologist under the supervision of a California
Registered Geologist using the Unified Soils Classification System (ASTM D248890).
The site geologist supervised drilling activities, collected soil and groundwater samples,
and documented field activities. Lithologic boring logs are contained in Attachment B.

A soil sample collected from just above the water table or the soil sample displaying the
highest PID reading from each boring was submitted for laboratory analysis. Two soil
samples were collected for analysis from boring SB-3 to delineate the vertical extent of
impacted soils. Becayse no obvious soil contamination was found, one soil sample
from each of the remaining borings was collected for laboratory analysis from just above
the water table . Standard operating procedures for collection of soil and groundwater
samples are described in Attachment C.

Soil borings SB-1 and SB-3 exhibited some indications of contamination. Boring SB-1
exhibited minor staining with no obvious odor and background PID readings. Soil
samples collected from boring SB-3 contained small pore spaces filled with a thick black
petroleum substance having a strong, heavy petroleum odor and exhibited PID readings
of 78 parts per million (ppm) and 103 ppm at 9 feet and 12 feet BGS, respectively. The
lithologic interval in Boring SB-3 which appeared to be impacted was between
approximately 8.5 feet and 15.5 feet BGS. To delineate the extent of impacted soil
observed in boring SB-3, two additional borings (SB-5 and SB-7) were installed at the
presumed down-gradient property line. The need for borings SB-5 and SB-7 was based
on indications of contamination observed in boring SB-3 such as obvious staining,
odor, and photoionization detector (PID) readings.
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Groundwater Sampling

To faciltate collection of groundwater samples, temporary groundwater sampling points
were constructed in the resultant boreholes from the soil borings. On March 30, 1999,
Arlesian constructed each temporary sampling point with ten feet of new factory slotted
one-inch polyvinyl chloride (PVC) screen (1-inch diameter riser pipe to the surface)
which was lowered down each open borehole to form temporary groundwater sampling
points. At the request of the ACDEH, Autesian installed each of the seven groundwater
sampling locations with a filter pack (#2/ 12 kiln-dried washed sand) around the screens
up to one foot above the top of each screen. Each groundwater sampling point was
sealed from the filter pack to the ground surface with granulated bentonite which was
periodically hyrated with potable water.

On March 30, 1999, Artesian purged sampling points SB-1, SB-2, and $B-3 in
preparation for sampling. The remaining sampling points did not produce any water
before the end of the work day. Artesian returned to the site on March 31, 1999 and
collected groundwater samples from SB-1, SB-2, and SB-3. The same day Artesian
also purged the remaining sampling points after they were allowed to recharge over-
night. Artesian returned to the site on April 1, 1999 to collect samples from
groundwater sampling locations SB-4 through SB-7.

Each groundwater sampling point was purged of 3 wetted casing volumes of water or
until purged dry before samples were collected for laboratory analysis. Due to low
groundwater recharge rates at many of the sampling points, Artesian allowed each
sampling point to recharge over-night before collecting samples.

Groundwater samples were collected with a 0.5 inch disposable bailer and new nylon
string. The groundwater samples were decanted from the bailer into labeled bottles
supplied by the analytical laboratory. Groundwater samples were then stored in an iced
cooler and transported under chain-of-custody control to a California State Certified
Laboratory.

Hydraulic Gradient

On March 31, 1999, Artesian surveyed the top of casing elevations for each sampling
point in relation to an arbitrary site bench mark. A Spectra Physics laser level was used
to survey top of casing elevations to the nearest 0.01 foot. To obtain a preliminary
direction of hydraulic gradient, Artesian allowed the water level at each groundwater
sampling point to stabilize before measuring static water levels relative to the top of the
PVC casing. Static water elevations were then derived from this data and used to
calculate hydraulic gradient and direction relative to the arbitrary site bench mark. The
static water level data collected March 31, 1999 indicated an unexpected direction of
hydiaulic gradient (northwest).

To verify that static water levels had been allowed sufficient time to stabilize, Artesian
returned to the site on April 15, 1999 and remeasured water levels at each groundwalter
sampling poini. The April 15, 1999 static water elevation data indicate that groundwater
[lows in a southwesterly direction at a gradient of approximately 0.042 vertical foot per
horizontal foot. The difference between the two data sets indicates that very slow
groundwater recharge rates for some of the sampling points are responsible for the
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imaccuracy of the first data set which was collected before all water levels had reached
equilibrium. To verify the direction and magnitude of hydraulic gradient, Artesian
returned 1o the site on Marsh 30, 1999 and measured static water Jevels. The April 30,
1999 water level data indicated that groundwater flows in a southwesterly direction at a
gradient of 0.039 vertical foot per horizontal foot, confirming the April 5 data. Table
I, contained in Attachment E, contains top of casing and groundwater elevation data

collected on April 15, 1999 and April 30, 1999,
LABORATORY ANALYSES

While purging each sampling point, Artesian collected field measurements of various
groundwater quality values to assist in evaluating the potential for natural attenuation of
petroleum hydrocarbons. Artesian measured pH, temperature (lemp), dissolved oxygen
{DO), conductivity, oxidation reduction potential (ORP), and ferrous iron (Fe) while
purging each sampling location. Groundwater quality values are presented in Table 2,
contained in Attachment E.

A total of 8 soil samples and 7 groundwater samples were submitted to McCampbell
Analytical in Pacheco, California for analysis. Soil and groundwater samples were
analyzed for Total Petroleum Hydrocarbons as gasoline (TPHg) by EPA Method 8015
and benzene, toluene, ethyl benzene, and total xylenes (BTEX) by EPA Method 8020,
TPH as diesel (TPHd) by EPA Method 8015, and Total Oil and Grease (TOG) by EPA
Method 418.1 or 413.1. The most impacted soil sample and the most impacted
groundwater sample were also analyzed for Polyaromatic Hydrocarbons (PAHs) by
EPA Method 625 or modified Method 610. One soil sample was also selected to be
analyzed for bulk density, water content, total organic carbon, and porosity to assist in
assessing risk of human exposure to residual hydrocarbons in soil.

To assist in determining the potential for natural attenuation/ biodegradation of petroleum
hydrocarbons in site groundwater, samples collected from borings SB-1, SB-2, SB-3,
SB-4, SB-5, and SB-7 for alkalinity by EPA Method 310.1, carbon dioxide by EPA
Method 406A, nitrate by EPA Method 353.1, and sulfate by EPA Method 375.4. All
samples were labeled immediately after collection, logged on the chain-of-custody form
and placed in an iced cooler for transport to the laboratory. All samples were kept in an
iced cooler and transported under proper chain-of-custody control until they arrrived at
the laboratory.

ANALYTICAL RESULTS

All samples were shipped to McCampbell Analytical of Pacheco, California or
subcontracted to other State Certified laboratories {or some analytes. Laboratory
analytical reports and chain-of-custody documentation are contained in Attachment D.

Sail

Concentrations of TPHg were betow laboratory detection limits in soil samples
collected from all borings except SB-3. Soil samples collected from boring SB-3
contained TPHg at concentrations of 20 mg/Kg and 32 mg/Kg, at depths of 9 feet and
13 feet, respectively. Concentrations of BTEX were below laboratory detection limits
m borings SB-1, SB-2, SB-3 (9 [oot depth), SB-4, SB-5, and SB-7. Toluene was
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detected only in borings SB-3 (13 foot depth) and SB-6 at respective concentrations of
20 pg/Kg and 10 ng/Kg. Ethylbenzene was detected only in SB-3 (13 foot depth) at a
concentration of 37 ng/Kg. Xylenes were detected only in borings SB-3 (13 foot
depth) and SB-6 at respective concentrations of 150 pg/Kg and 10 ng/Kg. Benzene
and MTBE were not detected in any soil samples collected at the subject site.

TPHd was detected in boring SB-1 at a concentration of 1.3 mg/ Kg. TPHd was also
detected in SB-3 at concentrations of 600 mg/Kg (9 foot depth) and 1,600 mg/Kg (13
foot depth). TOG was detected in SB-1 at a concentration of 14 mg/Kg at a depth of 12
feet. TOG was also detected in SB-3 at concentrations of 1,000 mg/Kg (9 foot depth)
and 1,700 mg/Kg (13 foot depth). The sample collected from SB-3 at a depth of 13
feet was selected as the most impacted soil sample and analyzed for PAH. All analyzed
PAH compounds were below laboratory detection limits. Figure 4, contained in
Attachment A 1s an isoconcentration map of TPHd in soil collected from the vadose
zone where the highest concentrations were detected. Laboratory analytical results for
soil samples are summarized in Table 3, contained in Attachment E.

Groundwater

Concentrations of TPHg were below laboratory detection limits in groundwater
samples collected from borings SB-1 and SB-2. Samples collected from borings SB-4
through SB-7 were inadvertently not analyzed for TPHg. Groundwater collected from
boring SB-3 contained TPHg at concentrations of 100 pg/L. Toluene was detected in
groundwater samples collected from borings SB-4, SB-5, SB-6, and SB-7 at
concentrations ranging from 0.69 pg/L in SB-4 to 1.10 ng/L in SB-5. Ethylbenzene
was detected only in borings SB-5 and SB-7 at concentrations of 0.73 g/l and 67
ng/L, respectively. Xylenes were detected in borings SB-3 through SB-7 at
concentrations ranging from 0.74 pug/L in SB-3 to 6.30 ug/L in SB-5. Benzene and
MTBE were not detected in any groundwater samples collected at the subject site.

TPHd was detected in groundwater samples collected from borings SB-1, SB-3, SB-4,
SB-3, and SB-6 at concentrations ranging from 61 pg/L in SB-1 to 810 ug/L in SB-3.
TOG was not detected in any groundwater samples collected. Borings SB-4 and SB-6
did not produce enough water to be analyzed to TOG. The sample collected from SB-3
was selected as the most impacted groundwater sample and analyzed for PAH, All
analyzed PAH compounds were below laboratory detection limits.

Alkalinity was detected in all samples analyzed ranging from 290 mg/L. in SB-2 to 590
mg/L in SB-3. Nitrate was detected in groundwater collected from borings SB-1, SB-
2, SB-5, and SB-7 at concentrations ranging from 9 mg/L in SB-2 to 35 mg/L in SB-7.
Nitrale was below laboratory detection limits in SB-3. Sulfate was detected in all
samples analyzed at concentrations ranging from 17 mg/L in SB-3 to 143 mg/L, in SB-
7. Carbon dioxide was detected in all samples analyzed at concentrations ranging from
IT mg/L in SB-1 to 95 mg/L. in SB-3. Borings SB-4 and SB-6 did not produce enough
waler to be analyzed for alkalinity, nitrate, sulfate, and carbon dioxide. Figure §,
contained in Attachiment A is an isoconcentration map of TPHd in groundwater. -
Laboratory analytical results for groundwater samples are summarized in Table 4,
contained in Attachment E.

ARTESIAN ENVIRONMENTAL
(lLic. 624461: A, B. Haz., Asb, C-57) = c-mail: augerpro@ ps.net
229 Tewksbury Ave. » Poinl Richmeond, CA 94801 » TEL {510) 307-9943 « FAX (51() 232 2823

6



R

PRELIMINARY NATURAL ATTENUATION EVALUATION

During purging, Artesian measured pH, temp., cond., ORP, DO, and Fe (Table 2).
Artesian analyzed groundwater samples from sampling points SB-1 SB-2, SB-3, SB-5,
and SB-7 for alkalinity, nitrate, sulfate, and carbon dioxide (Table 4). Based on these
data and contaminant concentrations measured in each sampling point, Artesian conducted
a preliminary natural attenuation evaluation. DO, nitrate, sulfate, and ferrous iron
concentrations were used to evalvate specific biodegradation processes. The processes
cvaluated include oxygen respiration, nitrate reduction, iron reduction, and sulfate
reduction. The remaining parameters were used as indicators of aerobic or anaerobic
groundwater conditions and to provide further evidence for activity of specific
biodegradation processes. Artesian has preliminarily concluded that intrinsic
bioremediation has occurred and is occurring anaerobically in site groundwater,

Groundwater conditions at the site are generally favorable for anaerobic intrinsic
bioremediation (biodegradation). On average, pH of site groundwater is approximately
neutral (7) and temperature ranges from approximately 14.0° C to approximately 17.3° C.
Alkalinity concentrations ranged from 290 mg/L in SB-2 to 590 mg/L. in SB-3. Alkalinity
in site groundwater appears sufficient to buffer organic acids produced by bacteria when
hydrocarbons are metabolized.

DO concentrations range from 6.2 ppm in SB-2 to 9.4 ppm in SB-6. Even though DO
concentrations currently exceed the 1 to 2 parts per million (ppm) above which acrobic
conditions are typically prevalent, other geochemical indicators (i.e. electron receptor
concentrations and ORP) are indicative of an anaerobic groundwater environment. The
apparent presence of DO in an anaerobic environment is possibly a result of heterogeneity
in an aquifer which may have aerobic and anaerobic zones. The unavoidable mixing of
groundwater from these zones during sample collection could explain the DO
concentrations. Sampling locations where DO is highest are also those with the slowest
recharge rates. DO concentrations may also be explained by the exposure of groundwater
to the oxygenated environment of the interior of the PVC screens as groundwater trickled
down the screen interiors during recharge.

The ORP of groundwater is conducive to specific biodegradation processes at specific
levels of ORP. Under aerobic groundwater conditions (ORP above approximately 750
mv), the prevalent biodegradation process of those evaluated is oxygen respiration.
Under slightly reducing conditions, nitrate reduction is the predominant process of
biodegradation while iron reduction and sulfate reduction predominate at progressively
lower ORP (more reducing conditions). -ORP measurements indicate a reducing
environment within and outside the plume, however, they show a slight tendency toward
more reducing conditions within the plume.

Concentrations of nitrates and sulfates show a distribution pattern in relation to a low
concentration plume of dissolved phase petroleum hydrocarbons. Low nitrate and sulfate
concentrations appear to correlate well with sampling locations where contaminant
concentrations are higher. This correlation is indicative of nitrate and sulfate
transformation into more reduced ions as hydrocarbons are oxidized in biodegradation
processes. Biodegradation of contaminants by nitrate reduction appears to be occurring at
the site except at sampling location SB-3 where it has become a limiting reagent for this
process and sulfate reduction appears to be occurring. Sampling location SB-3 exhibits
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low concentrations of sulfate which is indicative of a sulfate reduction process acting at
this location as would be expected in the absence of nitrate to fuel nitrate reduction and
ferric iron to fuel iron reduction.

Concentrations of ferrous iron (the by-product of iron reduction} below 0.5 ppm at each
sampling location indicate that iron reduction is not a significant mechanism for natural
attenuation at the site. While not analyzed during this study, ferric iron concentrations at
the site may be too low to support an iron reduction process, even though ORP appears to
be conducive to it.

Carbon dioxide is a byproduct of aerobic respiration, iron reduction, and sulfate

reduction. Higher carbon dioxide concentrations correspond well with higher contaminant
concentrations, lower concentrations of nitrate and sulfate, and lower ORP. This
correlation provides further evidence that biodegradation is occurring at the site.

It appears that site conditions for intrinsic bioremediation are conducive, intrinsic
bioremediation has occurred, and should continue to occur anaerobically in the presence of

petroleum hydrocarbons. The most likely processes for natural attenuation/ Sy %
biodegradation at the site are sulfate and nitrate reduction under current site conditions. If XV Af\.»
ORP or DO at the site change in the future, conditions should support other ,,,)/ﬁc %\P,:}‘ \L{l
biodegradation processes. pes ™ w S
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HUMAN EXPOSURE RISK MANAGEMENT UJ‘

Risks associated with regulated petroleum constituents in site soils and groundwater are
well within acceptable levels if left undisturbed. Concentrations of benzene, MTBE, and
polyaromatic hydrocarbons (PAH) are below laboratory detection limits in all soil and
groundwater samples collected at the site. Concentrations of toluene, ethylbenzene, and
xylenes were well below their respective Maximum Contaminant Levels (MCL's) for
drinking water set by the California Department of Health Services as updated April 25,1
1996. Concentrations of toluene, ethylbenzene, and xylenes in all soils analyzed were
well below Tier 1 Risk Based Screening Levels (RBSL's) for direct contact and leaching
to groundwater. The Tier 1 Lookup Table for Residential Land Use (prepared by The
Michigan Department of Natural Resources in accordance with the ASTM Emergency
Standard Guide for Rick-Based Corrective Action (RBCA), ES 38-94) which was used in
this evaluation is included in Attachment E.

Even though no significant concentrations of regulated petroleum constituents are present
in site soils or groundwater, the presence of TPHd and TOG in some site soils warrants
that measures be taken in some sjtuations to reduce the risk for human exposure to these
residual concentrations of petroleum. These recommended measures as described below
are intended to reduce risks of human exposure to acceptable levels during future
construction activities and during permanent occupancy of the site.

Risk Management During Construction

If subsurface soil at the site is disturbed (i. e. excavated), proper monitoring of exposed
soil and any resulting vapors should be conducted. Proper monitoring is necessary to
minimize exposure risk of workers or nearby residents to chemicals which may be
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contained in site soil. During future earth moving activities at the site, the contractor
should monitor the work area and most importantly the breathing zone of the workers for
volatile organic vapors. The breathing zone of the workers should be monitored using a
photoionization detector (PID) or equivalent instrument to measure the concentration of
volatile organic vapors in the air. If PID readings indicate that high concentrations of
volatile organic vapors are present in the breathing zone of the workers, workers should
be removed from the area until concentrations are below approximately 13 parts per
million (ppm) in the breathing zone. If at all possible work should be conducted where
PID readings are at zero in the breathing zone. If work must be conducted in areas where
PID readings exceed 15 ppm, work may be continued in level C personal protective
equipment (standard work uniform with nitrile gloves and an OSHA approved air
purifying respirator).

If soils exhibiting strong petroleum odors are encountered during excavation activities,
they should be stockpiled between plastic sheeting and samples be collected to determine
their suitability for re-use as fill before being re-used.

Every effort should be made to avoid contact of future site workers with site groundwater.
If skin contact of workers with groundwater is unavoidable due to the nature of a task to
be performed, those personnel should conduct work in a modified personal protection
level D (standard work uniform with nitrile gloves, tyvek® or other splash protective suit,
and rubber over-boots).

Risk Management for Future Occupants

For any furture construction projects, the above risk management measures should be
followed. The new buildings proposed for construction at the site are to be constructed on
the eastern portion of the site (see Figure 2). A portion of one of the buildings will be
constructed over the former UST location and, therefore, over potentially impacted soils.
Site soils are high density, low permeability clay soils which are not anticipated to transmit
petrolenm vapors from the impacted soils (approximately 9 to 13 feet depth) to the surface
and into structures. Because residual concentrations of TPHd and TOG may be present in
shallow soils which were used as excavation backfill, a polyethylene vapor barrier should
be placed below all building floor slabs as a precaution to prevent potentially present
vapors from enterring site structures.

Groundwater at the site is unsuitable for human consumption and may present an
increased risk of human exposure to potentially contained petroleum if used for small scale
irrigation or other uses. Onsite groundwater may be suitable for some uses in the future,
however, onsite groundwater should not be utilized for any purpose without prior
assessment of water quality.

CONCLUSIONS / RECOMMENDATIONS

* PAH constituents, benzene and MTBE were not detected in any samples collected at
the site;
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» Concentrations of PAH constituents, MTBE, benzene, toluene, ethylbenzene, and
xylenes were below their respective maximum contaminant levels (MCLs) for
drinking water in all groundwater samples collected at the site;

» Concentrations of PAH constituents, MTBE, benzene, toluene, ethylbenzene, and
xylenes in all soil samples were below their respective Risk Based Corrective Action
(Tier 1 - Residential) Look-up Table screening levels.

* Groundwater appears to flow in a southwesterly direction at a gradient of
approximately (.04 vertical foot per horizontal foot;

« TOG and TPHd are present in site soils in the vicinity of boring SB-3 and the former
UST location at concentrations of up to 14,000 mg/Kg and 2,500 mg/Kg,
respectively, at depths of approximately 13 feet below ground surface. Significant
concentrations of TOG and TPHg were not detected at the down-gradient property
line;

* Risks of human exposure to residual concentrations of petroleum at the site may be
mitigated by following the proposed risk management measures so that the site does
not pose an unacceptable level of risk to site workers or occupants;

* Natural attenuation of petroleum hydrocarbons appears to be occurring in an
anaerobic groundwater environment by nitrate reduction and sulfate reduction
processes and is anticipated to continue to degrade residual concentrations of
petroleum hydrocarbons.

* Because levels of all regulated petroleum constituents are betow their MCL's for
drinking water and below Tier | Residential RBSL's in soils, risk for potential
human exposure to residual petroleum can be kept at acceptable levels, and residual
petroleum is degrading by natural processes, Artesian recommends that the site be
closed

Please call Artesian at (510) 307-9943 if you have any questions.

Sincerely,
Artesian Environmental

T

Paul E. Jones &~ Jaged A. Jacobs, REGJREA, CHG #88
Project Geologist Prasident / Certifieddydrogeologist
ce Ms. Eva Chu, ACDEH

Mr. Steven Morse, RWQCB
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ATTACHMENT A:
FIGURES
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ATTACHMENT B:
LITHOLOGIC BORING LOGS

ARTESIAN ENVIRONMENTAL
{(Lic. 624461 A B Haz. Asb. C-57) « e-mail- augerpro @jps.net
229 Tewksbury Ave. « Point Richmond, CA 94301 « TEL (510) 307-9943 « FAX (31{) 232 2823



L ] i
LOG OF BORING SB-1 S8 Albany Unified School District
i — Focmer Lacatia of 2000 Gialloh 7, 603 Key Route Boulevard
NORTH Heatng Oil Underground Storagh Tark %,
SB-6 v d * Albany, California
¢ H/ ? *|sB-2 V% ’
k DATES DRILLED- 33099 SAMPLING METH. 4 X 2" Continows Card
DRILLING CO Altestan TOTAL DEPTH 20 feet bgs
SB-# *55-3 oSB-5] | pruiTooLs Direct Push LOGGED BY P Jones
i | oRILLER- E Swaboda DATE DEV - NA
PROIECT MANAGER P, Junes DRAWHN BY P lones
ARTESIAN JOB NO « 378-002-(12 DRAW DATE 412159
- *5B8-7
. Chaw Lank Fence Suraunding Sue sg.? _SB-4 ARTESIAN ENVIRONMENTAL CONSULTANTS
\__ ) i 229 Tewisbuny Avenue, Pomt Richmond, Calitormia 94801
1 FEL (510) 307-9943 « PAX (510} 232-2823
DEPTH{ SOIL SYMBOLS/ SOIL DESCRIPTION SAMPLE| BLOWS| PID | COMPLETION| DESCRIPTION
(lect) | FIELD TEST DATA NQ. /6 in. ppm | DIAGRAM
T 0 P i i H
eyt H'OL: Silty CLAY, dark brown, slight !
TSI plasticity, stiff, moist, with some smail i gﬁ
o gravel : o1,
WAy Ay z
'f LA J F UQ
R s :‘L g
Tyt | =
iy !! | 3
e b Z
;’/;555, /| CL: CLAY, brown, moderate plasticity, | a
e 1 stiff, moist, with some poorly graded " o)
Ty i’ coarse to small gravel 0.0 3
(& L L ‘ ’ =1
T, o
3 T b i =
(oL L i g
T ! ; =
I h =
, .
IS, B %
V- TTr . ! 8
Ll L L s b ‘ : =
e i b v
r 777 ! N =
- (& A i 1]
TS ' 110.0 L
7774 I | &
E plipiinind L ! i
e, I CL: 9 to 17 feet grades with l-inchand | [SB1-9 ' SRR
T '} smaller gray-green stained spots, some S0
-0 PSS ;' dark gray-green staining in some small o]
v [ gray-g g | 4
(L 't fractures | i + =1+]
! + ]
+ +)
! + e
| AN e
I ‘ ; * +)
SBI1-12 || 0.0 | g mm
\ o | N —
a I =1
¥ —~ i H I e E
CL: Grades gravelly CLAY, very stitf, h . =1+,
low plasticity | i e
; 4 ] +‘j I
: i : +, +J
: | b *4
| ' B e £ 3
' i +, !
!+ I t’ |
: 1 {4 1 +’, '
i’ et I
; * *y
' :'ﬁ' —— ’q}
E R e
GC: claycy silty sandy GRAVEL, angular .. e
to rounded, moist, weathered sedimentary ;. ! it
and serpentine bedrock fragments: refusaly | ‘ i [P e A
20.0 feet in bedvock | | T == PO
l+ — *g i
| R s U !
! 1+ — *
4 +g
. *




LOG OF BORING SB-2 5B
1 et

Albany Unified School District

Former Locaton of 2.000 Gallo kS 603 Key Route Boulevard
NORTH Hisating O Ve tenud Storigf Tank G
$B-6 3 2, Albany, California
* 1 ] *lsp.2 %
: DATES DRILLED 330409 SAMPLING METH ~ 4'X 2 Contutoas Cor
DRILLING CO Artestan TOTAL DEPTH 19 feet b
Sp-8 *58.3 «SB-5] [ oriLLTooLs Direct Push LOGGED BY P Jones
| DRILLER: E Svoboda DATE DEV. NA
PROJECT MANAGER P. Janes DRAWN BY P lanes
| ArTESIANIOB NO  3TR-02-02 DRAW DATE 475199
. ®53.7
H Chain Link Fence Surroupding Sute Sy-g SK-4 ARTESIAN ENVIRONMENTAL CONSULTANTS
\_ - N ' - - r 229 Tewksbury Avenue. Point Richmond, Calitorniy 948411
1 TEL {510) 3079943 « FAX (510) 232-2823
DEPTH| SOIL SYMBOLS/ SOIL DESCRIPTION SAMPLE{ BLOWS| PID | COMPLETION; DESCRIPTION
{feet) | FIELD TEST DATA NO. /61n. ppm | DIAGRAM
Y .
r. CL: CLAY, dark brown, high plasticity, 3 | = ‘
ﬂ'7;”f/’5:: soft, moist, with some coarse sand, small ; i ‘ &
77 7 gravel, and brick fragments | 1 8.
e | \ 0‘%
o]
C e Ll L ] ' 5
TP, . . c
CTTIP, . i =
T, !
I, ¥ Q
. 10,0 P Q
T, | o ; =
Ty ' ! @
-5 P77 7 ! | &
/7,6;//;/ CL: Grades stiff . 1 &
A : ' i ;.
. iy, ; i =3
7;;’;/’;; CL: 6 fect to 8 feet grades gravelly i g
:////-/ gCLA‘(, brown, non-plastic g i £
AL : i
T i Q
ror) & ( g
AT, Ly 11 o
oy CL: 8 feet to 11 feet grades silty CLAY, ‘j 0.0 | E‘. it =
Z, §’;§-’ maoderate plasticity, with some coarse sand . N I
- S and small gravel x N
PP, i D=1
10 (22 ! v i
- P>, il AN mmam k¥
>, i AN e LN
Frrrey E ! + = +‘l i
h 0 i E- * e ‘.‘! t
[ CL: U feet to 12 feet grades CLAY ! o =30
. ' R e L
Py M | ; e ==tOI
rf;-;_‘:-j iy CL: 12 feet to 15.5 feet grades gravelly | | 0.0 ": — :"
u z I"and silty - 13 feet to 14 feet grades wet |SB2-13 1 Py +:
- :' " “} ! * —_: 'I-‘I:
: S =R
i i N sowan 30
3 ' ! AT,
13 =
| =n
' GC: clayey, gravelly. silty sand, very N
poorly sorted. angular to rounded. wet - e
' Bottom of Boring 19.0 feet I WL




L]
LOG OF BORING SB-3 5SB! Albany Unified School District
i g - Focmer S ncaon of 2000 Gl 7, 603 Key Route Boulevard
NORTH Heaung Gl Undergrowks Sioragh 1ank "xﬁ,} C f
B- - % Albany, California
S. 6 ] Er."*/ . . SB-Z% Y’
i DATES DRILLED:  3/30/99 SAMPLING METH 4 X 2* Contmous Carg
DRILLING CO: Artesun TOTAL DEPTH 18 feet by
§p-8 *SB.3 o5B-5] [ priLL ToOLS. Direct Push LOGGED BY P Jones
i | DRILLER: E Svibada DAL DEV NA
PROJECT MANAGER P Janes DRAWN BY P Jones
ARTESIAN JOB NO. 378041202 DRAW DATE 4599
®5B-7
. Charn Lok Fence Susrounding Sue S50 3:3-4 ARTESIAN ENVIRONMENTAL CONSULTANTS
\_ ‘ : - : ‘ T 229 Tewksbury Avenue, Pamnt Richmand. Culitornia 94801
| TEL (510) 3079943 » FAX (510} 232-2823
DEPTH | SOIL SYMBOLS/ SOIL DESCRIPTION SAMPLE; BLOWS| PID | COMPLETION| DESCRIPTION
(feety | FIELD TEST DATA NO. /6in. ppmn | DIAGRAM
Nt
CL: CLAY, dark brown, high plasticity, p— oy
stiff, moist, with some coarse sand and < .
small gravel % j
i o
.
! 1]
' o
i w
! 5
@
| 0.0 =4
i e}
] i (=5
GC: clayey silty sandy GRAVEL, moist, i £
very poorly sorted, angular to rounded =
Z
o
CL: gravelly CLAY, dark brown, high g
plasticity, stiff, moist R ®
+| L
* L*e B
N o
CL: grades greenish brown, with strong =y =
petroleum odor and some 1/16-inch pores P
filled with thick black substance SB3.0 78 Mg +:
i + 0‘
i + 1 f‘
+ 'I-‘
i A s L
: i! ' C e £
! N AN e £ !
1 i : £ 3N + )
- - i 103 i L+ s R
CL.: 13 fect grades with water in some ! RO e
| pore spaces i I = CN
i | [ e
I $B3.13 i | v + ]
" : i : At
" : K R v B
: ) ! . H :Q‘ — 1" H
: 5 L ¥ B = 3 A
i | o | i e S S
| 5 . =
= | i R0
! | Pt o SN !
1 GC: clayey silty sandy GRAVEL, brown, || {‘ ' O = COR
.1 moist (not wet), staining/ odor grades out | | ¥ " ___|_' LI
15,5 foet | K . L
. . : —h |
CGC: 17.5 feet to 18 feet grades wet, with i ' B ot T
. greenish staining, sttong petroleum odor - b P s
. Refusal 18.0 fect in weathered sandstone !, i :++: +;




L]
LOG OF BORING SB-4 5¥! Albany Unified School District
i 2 Focmer Lacanion of 2000 Galle 7 603 Key Route BOUIeVﬂrd
NORTH Haunag Ol Underground Storapy Tank 'Tg(-‘
SB-6 - %, Albany, California
v i ] *lsm-2 %
b DATES DRILLED: 43049 SAMPLING METII  4' X 2* Continous Cor
DRILLING CO. Artesian TOTAL DEPTH 16 5 fest bas
SB-§ *SB-3 «5SB-311 priLe ToOLS. Durect Povk LOGGED BY P Jones
° i | DRILLER E Svoboda DATE DEV NA
PROIECT MANAGER- P, Janes DRAWNBY P Jones
i | ARTESIAN JOBNO  37H-H12-12 DRAW DATE- 415099
. *5B-7
H Chaunt Laoh Feme Sureounding Site 59-9 SB-4 ARTESIAN ENVIRONMENTAL CONSULTANTS
“ . . . H ] 228 Tewksbury Avenue Pamt Richmond, Cahfornga 948
N 1 TEL (5H0) 307-9943 « EAX (5(0) 232-2823
DEPTH | SOIL SYMBOLS/ SOIL DESCRIPTION SAMPLE| BLOWS| PID | COMPLETION: DESCRIPTION
(fcc) | FIGLD TEST DATA NO. /6 in. ppm | DIAGRAM
0
Ll CL: CLAY, dark brown, high plasticity, ’ — -
o /f stiff, moist, with some coarse sand and 2
P T small gravel =y
pEyry g
Wrrys o
VTP e
A i o
porrey, | z
&L s A ) =
P @
Py : Q)
‘ 3
4 i 100 =
, [ i o
Yoy, P ! 2
-5 AV ‘ =
AT, CL: grades brown ’ I =
L Ll - ) =
ST b
Py e g:
e s+ =
P ] -
yr N ity !
Ty CL: grades gravelly sandy silty CLAY, P e £ )
L85 non plastic =t 4
WA = e
NI, CL: grades CLAY, high plasticity, grayish 0.0 =] =
LLLL brown mottled reddish brown, with some : — :4
,-'j;::j;:;j coarse sand and small gravel ==
> ! + =]
-10 ; H =0
H +
i + )
| i e
y ' l R v S
I i P + —
! 1 ' | E M L3
3 | B ==
. I ! ! 14 = 0'5
: . ! | [+ i+
. | ==
! | ¥ I
| | SB4-14.5 P | =
! [ e £
15 GC: claycy silty sandy GRAVEL, brown, ! R P B
. moist with water in small pores below 15 5 00 =, !
feet, very poorly sorted. angular io | | P e S B
. rounded sedimentary bedrock fragments - ' i : — :,; ;
Refusal 16.5 feet in weathered bedrock ! *:E‘:




L]
LOG OF BORING SB-5  s8d Albany Unified School District
i g Fonner Locaion of 2,000 Gatlo 7, 603 Key Ronte Boulevard
NORTH Theating O Und rgeomd Staragh 1wk %,
Sh-6 s 'iuo, Albany, California
M — *lsp-z %
«| DATES DRILLED: 330799 SAMPLEING METH  4'X 2" Conunous Cor
BRILLING CO Atlgsian TOTAL DEPTH 21 teet bps
SB-8 *sp.3 SB-5|[ DRILL TOOLS: Direes Push LOGGED BY- P Jones
° DRILLER E. Svotiada DATE DEV ; NA
PROJECT MANAGER. P Janes DRAWN BY P Jones
ARTESIAN JOB NO.  378-002-02 DRAW DATE 15194
#5B.7
L ]
H Chain Link Ferwe Sumsnnding Sne S&%-B SB-4 \ ARTESIAN ENVIRONMENTAL CONSULTANTS
k " ‘ " " * I 229 Tewksbury Avenue Pomt Richimond, Califoima 94801
| TEL (510} 367-0943 « PAX (5103 232-2823
DEPTH|SOIL SYMBOLS/ SOIL DESCRIPTION SAMPLE| BLOWS{ PID | COMPLETION| DESCRIPTION
{lect) | FIELD TEST DATA NO. 16 in. ppm | DIAGRAM
CL: CLAY, dark brown mottled light || i s
brown 2 fcet to 4 feet, high plasticity, [ ' gj
stiff, moist, with some coarse sand and t =,
small gravel ‘ cr%
. )
-
oy 4]
! &
i o
i 5
| ¢
0.0 Q
CL: grades brown B 2]
: o
,; o
| : £,
~t
j=n
CL: grades gravelly sandy silty CLAY, >
non plastic 0
=
&
CL: grades CLAY, high plasticity, brown ] 0.0 5
slightly mottled reddish brown, with some : =
coarse sand and small gravel
| ~
i e
I .‘-I- ‘-l
H | + 1-_.!
! * +]
| E i + =i+
i i | *
: | s ; =
! * i 0.0 S
! ——
GC: clayey silty sandy GRAVEL, brown, ‘: ! :‘._..... :‘
moist with water in few pores below 15 1 : + — ol
feet, very poorty sorted, angular to H | e ey
rounded serpentine and sedimentary ! i* I !
"bedrock fragments - Refusal 21.0 feetin | ‘ 0 s SO
" weathered bedrock ' §B5-15 :,_ —."
) : 0.0 ;i- 1+,
: , o K=
i i ==
| : =
:'l- o l-‘
1+, = t’i
P s BN
[EN 4‘3
‘)+ — 6.&
A e
| =
_ 0.0 0 e O
. NN
| ' :1- P t‘j
=0
. e
K D=0
: [ ++i
_ _ ] e P e ——




*
LOG OF BORING SB-6 581 Albany Unified School District
i - Former Locauan of 2060 Gallad 7, 603 Key Route Boulevard
NORTH Heang O Underground Storagd Tunk % .
SB-6 = "’%% Albany, California
C ik - ®lsB.2 %
* | DATES DRILLED- 3130099 SAMPLING METH 4' X 2" Contineus Cord
DRILLING CO - Artessan TOTAL DEPTH 17 5 teel bes
SB-8 *SB.3 #5B-5 |} DpRILL TOOLS. Disect Push LOGGED BY P Jones
© DRILLER: E Svobeda DATE DBV NA
PROJECT MANAGER P Jones DRAWN BY P Jones
£ ARTESIAN JOB NO - 378-4K12-02 DRAW DATE 415199
- *8B-7
M Chawn Lenk Fence Surraunding Site Sy-g SB-4 ARTESIAN ENVIRONMENTAL COI\ISULTANTS
\_ N * ‘ ’ * T 229 Tewksbury Avenue, Pomit Richmaond, Califorma 94801
} TEL (514 307-9943 « FAX (5113 232-2823
DEPTH| SOIL SYMBOLS/ SOIL DESCRIPTION SAMPLE| BLOWS| PID { COMPLETION| DESCRIPTION
{feet) | FIELD TEST DATA NQ. /ain. ppm } DIAGRAM
20 | :
CL: CLAY, dark brown, ingh plasticity, |. I
stift, moist, with some coarse sand and ! gj
small gravel ‘ I A,
F ‘ | 5
3 ! GQ
| | -
' | , 4]
, ’ 1 w
' : I &
i a 3
| ! Q
H -
! ! 0.0 | i 2
i i ! : )
-5 ! ; I . e
. | =
=
=
Z
¥ Fs w
*, m} =2
— +
CL: grades brown . _[:j Q
+ 1+
=K
GC: claycy silty sandy GRAVEL, brown, 0.0 = 5
moist , very poorly sorted, angular to I
rounded serpentine and sedimentary 8 Wy 0
bedrock fragments - Refusal 17.5 feetin ! g
weathered bedrock [ e
- =10 0 + — +‘_l
1 ' + — 0_‘_3
. E N x| +
! * et 4
\ I =t
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| se S =
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i | =
b i SB6-13 , =
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LOG OF BORING SB-7 581
| .

Albany Unified School District

. Forater Locausn af 2,000 Gathol % 603 Key Route Boulevard
NORTH [Heatuag O Sindecgenne Soragh Tk
. 1 E) H *
SB-6 ‘ H‘/ ) olopn % Albany, California
DATES DRILLED 3730799 SAMPLING METH  4' X 2" Contnous Cord
DRILLING CO. Artestin TOTAL DEPTH 19 5 feet bgs
Sp-8 *5B.3 #5B-51 | pRriLL ToOOLS: Dicect Push LOGGED BY P Jones
i | oriLLER E Svabods DATE DEV. NA
PROJECT MANAGER P Junes DRAWN BY P Jones
ARTESIAN JOB NGO 378-002-(12 DRAW DATE 459
®SB.7
L ]
H Chan L ink Femg Surmum!lns_Slle S&‘-g _SB-4 ARTESIAN ENVIRONMENTAL CONSULTANTS
\ ' * I 229 Tewksbury Avenue, Pomt Richmond, California 948061
] TEL (S 1Y) 307-8943 « FAX (511 232-2823
DEPTH | SOIL SYMBOLS/ SOIL DESCRIPTION SAMPLE| BLOWS| PID | COMPLETION| DESCRIPTION
{fect) | FIELD TEST DATA NO. /6 in. ppm | DIAGRAM
) ,
CL: CLAY, dark brown, high plasticity, ; =
y stiff, moist, with some coarse sand and juv]
T small gravel <
(2 5
! g
1
o
927
Ty, ! =
NI, ‘ | @
FrrrZ ! : Q@
TIIT 0.0 ! 3
P L2 e =
ot
o
5 ; A
CL.: grades brown =
=
=
2z
a
: =
! @
| g
10.0 a
1 i WA -
' "I- “I
1 ++ +‘
L I — 0‘
_-10 B
CL: grades gravelly sandy silty CLAY, ! Py e ,:
non plastic ‘ + ]
+
} R=
L SB7-12 * N
i . A — “l
: 0.0 N e )
4 , n=
;“LCL: grades with water in few pores below ! 1 A i
. 12.5 feet, very poorly sorted, angular to | | =0 I
|| rounded serpentine and sedimentary ‘ ! I = o
I' bedrock fragments - No Recovery 15.5 ==
. feet to 19.5 feet - Refusal 19.5 feet N Mg = 4 B
: S = O
_15 ‘ M awa |
" | =
- 00 | E
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ATTACHMENT C:
STANDARD OPERATING PROCEDURES

ARTESIAN ENVIRONMENTAL
(Lac. 624461 AL B Haz., Asb. C-57) = comail: augerpro@ ps net
229 Tewksbury Ave, « Point Richmand, CA 94801« TEL (SH) 307-9943 « FAX (510) 232 2823



Artesian Environmental Consultants
Standard Operating Procedures:

Installing PVC Monitoring Well-Points With DPT Equipment

Small-diameter (not exceeding 1.5-inch outside diameter (OD)) PVC well screen and
casing can be installed in borings using a Geoprobe® direct penetration technology (DPT)
drill rig. The casing can be installed either as temporary well screens for collection of grab
graoundwater samples, or as permanent groundwater monitoring well-points or air
sparging points. The simplest and quickest method is to simply place the PVC well screen
and casing in the open boring following continuous coring with DPT equipment. If the
well-point is to be permanent, a sand filter pack, bentonite and grout seal would be
addedthrough the boring annulus. The subsurface formation must be stable enough for the
boring to remain open for this method to be practical, which is usually the case only in
clayey formations.

For unstable formations where a cased-hole system is desired, two additional optional
methods of installing the well casing with DPT equipment can be used:The monitoring
well-point casing will consist of 1-inch outside diameter (OD) by 0.84-inch inside-diameter
(ID) Schedule 40 PVC with a screened interval to intersect the shallow saturated zone as
determined by hydrogeologic conditions in the field.

1) The Geoprobe® well method uses an outer drive casing with an expendable
plastic end seal and PVC point. The drive casing is driven into the pre-cored
borehole with the Geoprobe® DPT rig. Since the OD of the drive casing is
slightly smaller than the OD of the continuous core sampler, disturbance and
compaction of the formation around the annulus is minimized. The PVC well
casing and screen are placed in the drive casing, the sand pack is installed to 1
foot above the top of the screen, and a 1-foot thick hydrated 1/4-inch bentonite
pellet seal and 3% bentonite/cement grout seal are then added above the sand
pack to the surface.

2) A second method uses the Geolnsight, Inc. PowerPunch™ system, which
consists of a i-inch outside diameter (OD) by 0.84-inch inside-diameter (ID)
Schedule 40 PVC well screen and casing driven by an expendible stainless steel
drive cone and PowerPunch™ body. While the PowerPunch™ system can be
driven into soft formations without pre-drilling, it is desirable that the borehole
be continuously cored prior to the well-point installation to minimize
disturbance and compaction of the formation around the annulus. The
PowerPunch™ assembly is driven into the borehole to the desired depth using -
the Geoprobe® DPT rig, then the drive rod and PowerPunch™ body are
retracted to expose the desired length of well screen. The PowerPunch™ body
remains in place in the borehole to form a seal between the well casing and the
borehole annulus. A 1-foot thick hydrated bentonite pellet seal and 3%
bentonite/cement grout seal are then added above the PowerPunch™ body to the
surface. Since it is not possible to add a filter pack to the screened interval with
this method, a 0.010-inch slot size will be used for the well screen. The natural
formation will collapse around the well screen when the drive rod and
PowerPunch™ body are retracted.



Artesian Environmental Consultants
Standard Operating Procedures
MONITORING WELL SAMPLING

Prior to groundwater sampling, initial water level and floating liquid hydrocarbon measurements
are recorded for each well. Each well is sounded for depth to ascentain if silting has occurred and
to verify the actual depth below ground surface. These measurements are used to calculate the
volume for each well. At this time, all non-dedicated pumping and sampling supplies are washed
with an Alconox solution, rinsed with clean water, and final rinsed with cither distilled or
deionized water to prevent any cross contamination from other sampling events.

Each well is purged by evacuating a minimum of three well-casing volumes of groundwater from
the well. The well-water may be evacuated either by bailing, or pumping. Any of the following
may be used for bailing: a dedicated pvc bailer, sterile disposable polyethylene bailer, or a stainless
steel bailer. For pumping the groundwater out of the well, a downhole impeller type pump
(dedicated or removable with PVC tubing), a downhole dedicated bladder pump, or a surface
peristaltic pump is used.

After three to four well volumes are pumped, each well is permitted to recharge to at least 80% of
original capacity or for two hours; whichever occurs first. The water is then measured to vezify
whether the well has stabilized. Stabilization is determined by measuring the parameters of pH;
temperature; and clectrical conductivity. Stabilized measurements indicate that formation water has
entered the well. When two subsequent measurements of these three parameters are within 10% of
cach other, the well is considered stabilized and is ready to be sampled.

The samples are collected using a new polyethylene bailer with a bottom siphon and nylon cord.
The bailers are disposable, and therefore, never reused. The groundwater sample is visually
inspected for the presence of free product in the sampling bailer. Agitation is minimized during
sample retrieval to prevent acration during the transfer from the well to the laboratory prepared
sample containers. Duplicate water samples are collected from the well and siphoned into three, 40
mi, VOA, septum top vials, with additional 950 ml samples collected in an amber glass bottles or
polyethylene bottles depending on the analyses to be performed. The VOA vials are filled
completely, leaving no headspace, and are sealed with Teflon-lined lids. All samples are labeled,
chilled to 4° C in an ice chest, and seat to a California State Certified hazardous materials testing
laboratory under chain-of-custody documentation .

All groundwater samples are collected in accordance with California Regional Water Quality
Control Board (RWQCB) procedures described in the Leaking Underground Fuel Tank (LUFT)
Field Manual, the Tri-Regional Board Staff Recommendations for Preliminary Evaluation and
Investigation of Underground Tank Sites, and local regulatory guidelines.

Standard Environmental Protection Agency (EPA), San Francisco Bay Regional Water Quality
Control Board (SFBRWQCB), and Department of Health Services (DHS) methodologies for
sampling and analyses are routinely utilized.

Chain of Custody documentation accompanies all samples to the laboratory. A copy of the Chain
of Custody documentation is attached to the Certificate of Analysis.

Monitor well purge water is properly stored and labeled on site in DOT 17-H conuiners pending
off site disposal.



ARTESIAN ENVIRONMENTAL

Standard Operating Procedures

Direct Push Technology - Soil Sampling
Direct push technology, also called drive point sampling and soil probing, uses portable and

limited access hydraulic or pneumatic probing methods to sample soils. Artesian uses hardened
stainless steel soil sampling tools. The tools are designed for discrete or continuous coring.

Piston Probe-Drive Sampler
The 2-foot to 4-foot long Probe-Drive piston sampler remains completely sealed with disposable,

rubber o-rings, while it is pushed or driven to the desired sampling depth. After the sampler has
been driven to the target depth, a piston stop-pin at the trailing end of the sampler is removed
using steel extension rods inserted down the 1nside diameter of the hollow probe rods. The
piston tip retracts into the sample tube as it is displaced approximately 2 feet by the soil while the
sample is being collected. Soil samples are usually collected in a 2 foot long inert PETG liners
(clear plastic). The liners can be cut easily with a knife. Brass, stainless steel or Teflon liners
are also available to suit various sampling requirements.

Continuous Coring Tools
Artesian uses continuous coring tools ranging from 0.5 inches to 2.0 inches in diameter. The

soil sampling tools range from 1.0 feet to 4.0 feet in length. The continuous coring tool contains
an inner liner composed of PETG (clear plastic), brass, stainless steel or Teflon.

Drive Points

Solid, hardened steel drive points are designed to pre-probe holes or be used where difficult
drilling is encountered due to hard pan soils, penetrating frost or asphalt layers. After the hard
zone has been penetrated, the drive point is removed and replaced with a coring tool.

Sample Preparation
The sampler is extracted from the borehole to the surface using the Direct Push Technology

(DPT) rig, a truck mounted crane, or a portable probe extractor. The sample liner containing the
soil sample is removed from the sampler. The soil sample is generally logged for hydrogeologic
and lithologic characteristics by a geologist or engineer under the direction and supervision of a
state-registered geologist or state-registered engineer using the Unified Soil Classification System
(USCS). Soil samples may be screened using an organic vapor analyzer (OVA) or a
photoionization detector (PID).

After the soil samples have been logged, the portions of the soil sample selected for analysis are
immediately capped on both open ends with Teflon tape, trimmed and capped with plastic caps.
The samples are then labeled and placed in individual see-through zip-lock plastic bags. The
samples are stored in an ice chest with crushed ice. A thermometer is kept in the ice chest to
ensure that the proper temperature is matntained. The samples are then delivered under chain-of-
custody to a state-certified hazardous materials testing laboratory. The above mentioned
procedures minimize the potential for cross-contamination and volatilization of volatile organic
compounds (VOC) prior to chemical analysis.

Decontamination

All sampling equipment is cleaned either with a hot water pressure washer or with a phosphate-free
detergent wash and two de-ionized water rinses between samples and between borings to prevent
cross-contamination. The sampler is then refitted with a new soil liner and re-inserted into the
borehole. The sampler is driven to the next target zone. This procedure is repeated until the total
depth of the borehole is reached. Since all materials generated using direct push technology are -
actual samples, soil disposal in not required.




ATTACHMENT D:
LABORATORY ANALYTICAL REPORTS

ARTESIAN ENVIRONMENTAL
(Lic. 624401. AL B. Haz.. Asb C-57) = e-mal: augerpro@jps net
229 Tewksbury Ave « Point Riclimond. CA 94801 » TEL (510) 307-9947 » FAX (31() 232 2823



110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
McCAMPBELL ANALYTICAL INC. Telephone : 925-798-1620 Fax : 925-798-1622

hitp:/f'www.mecampbell.com E-mail: main@mecampbell.com

Artesian Environmental Client Project ID: #378-002-02; Date Sampled: 04/01/99

229 Tewksbury Avenue Vil/AUSDH Date Received: 04/01/99

Point Richmond, CA 94801 Client Contact Paul Jones Date Extracted: 04/04-04/05/99
Client P.O: Date Analyzed: 04/04-04/05/99

Gasoline Range (C6-C12) Yolatile Hydrocarbons as Gasoline*, with Methyt tert-Butyl Ether* & BTEX*
EPA methods 5030, modified 8015, and 8020 or 602; California RWQCE (SF Bay Region) method GCFID(5030)

Lab ID Client ID Matrix TPH(g)" MTBE | Benzene | Toluene Ethylben- Xylenes % Recovery
zene Surrogate

08452 SB-5 W - ND ND 1.1 0.73 6.3 103
(08453 SB-4 W - ND ND 0.69 ND 1.2 11
08454 . SB-7 W - ND ND 0.95 067 5.6 102
08455 SB-6 W - ND ND 1.0 ND 2.2 105

Reporting Limit unless w 50 ug/L 5.0 0.5 0.5 0.5 0.5

otherwise stated; ND
means nol detected above

the reporting limit S 1.0 mg/kg 0.05 0.00% 0.005 0.005 0.005

* waler and vapor samples are reported in ug/L, wipe samples in ug/wipe, soil and sludge samples in mgr/ke, and all TCLP and SPLP extracts
in ug/L.

® cluttered chromatogram; sample peak coelutes with surrogate peak

“The following descriptions of the TPH chromatogram are cursory 1 nature and McCampbell Analytical 1s not responsible for ther
interpretation: a) unmodified or weakly modified gasoline 15 sigmficant; b) heavier gasoline range compounds are significant(aged
gasoline?); ¢} highter gasoline range compounds (the most mobile fraction) are significant; d) gasotine range compounds having broad
chromatographic peaks are significant; biologically altered gasolne?, ) TPH pattern that does not appear to be derved from gasoline (?), £
one to a few isolated peaks present; g) strongly aged gasoline or diesel range compounds are significant; h) hghter than water immiscible
sheen is present; i) tiquid sample that contans greater than ~5 vol. % sediment, j) no recognizable pattern.

DHS Certification No. 1644 /" Edward Hamilton, Lab Director




é McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620 Fax : 925-798-1622

http://www.mecampbell.com E-mail: main@mecampbell.com

Artesian Environmental

229 Tewksbury Avenue'

Point Richmond, CA 94801

Client Project ID: #378-002-02;
Vila/AUSDH

Date Sampled: 04/01/99

Date Received: 04/01/99

Client Contact Paul Jones

Date Extracted: 04/01/99

Client P.O:

Date Analyzed: 04/02-04/07/99

Diesel Ra

nge (C10-C23) Extractable Hydrocarbons as Diesel *

EPA methods modified 8015, and 3550 or 3510; California RWQCB (SF Bay Region) method GCFID(3550) or GCFID(3510)

Lab ID Client ID Matrix TPH()" % Recovery
Surrogate
08452 SB-5 W 180,b 99
08453 SB-4 w 150,b 94
08454 SB-7 W ND 93
08455 SB-6 W 98.b 94
Reporting Limit u?aless otherwise W 50 ug/L
stated; ND means not detected above
the reporting limit S 1.0 mg/kg

* water and vapor samples are reported in ug/L, wipe samples 1 ug/wipe, soil and sludge samples in mg/kg, and all TCLE / STLC / SPLP

extracts in ug/L

* cluttered chromatogram resufting in coeluted surrogate and sample peaks, or; surrogate peak is on elevated baseline, or; surrogate has been

diminished by dilution of original extract.

*The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical 1s not responsible for their
interpretation: a} unmodfied or weakly modified diesel is significant; b) diesel range compounds are significant; no recognizable patiem, ¢)
aged diesel? is significant); d) gasoline range compounds are significant; e) medium boiling point pattern that does not match diesel (9), )
one to a few isolated peaks present; g) oil range compounds are significant; h) lighter than water immiscible sheen is present; i) liquid
sample that contains greater than ~5 vol. % sediment

DHS Certification No. 1644

N o1l f~ Edward Hamilton, Lab Director




é McCAMPBELL ANALYTICAL INC.

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

Artesian Environmental *

229 Tewksbury Avenue

Point Richmond, CA 94801

- Client Project ID: #378-002-02;
Vila/AUSDH

Date Sampled: 04/01/99

Date Received: 04/01/99

Client Contact Paul Jones

Date Extracted: 04/01/99

Client P.O:

Date Analyzed: 04/01/99

Petroleum Oil & Grease (with Silica Gel Clean-up) *
EPA methods 413.1, 9070 or 9071, Standard Methods 5520 D/E&F or 503 D&E for solids and 5520 B&F or 503 A&E for tiquids

Lab ID Client ID Matrix Oil & Grease*
08452 SB-5 w ND
08454 SB-7 W ND
Reporting Limit unless otherwise w 5 mg/L
stated; ND means not detected above
the reporting limit 3 50 mg/kg

* water samples are reported in mg/L, wipe samples in mg/wipe, soil and sludge samples in mg/kg, and all TCLP/ STLC / SPLP extracts in

mg/L

h) lighter than water immscible sheen is present; i) liquid sample that contains greater than ~5vol. % sediment.

DHS Certification No. 1644

QLQ v~ Edward Hamilton, Lab Director




McCAMPBELL

ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553

Tele: 925-798-1620 Fax: 925-798-1622

QC REPORT FOR HYDROCARBON ANALYSES

{cil & grease)

Date: 04/01/99 Matrix: WATER

| | Concentration (ug/L) | | % Recovery

|  Analyte | sample | Amount | RPD
| | (#05350) MS MSD | Spiked | MS MSD

I I | I

| | | |

| TPH (gas) | 0.0 89.3 103.9 | 100.0 [ 89.3 103.2 15.1
| Benzene [ 0.0 10.3 10.0 [ 10.0 } 103.0 100.0 3.0
| Toluene [ 0.0 10.4 10.1 | 10.0 | 104.0 101.0 2.9
| Ethyl Benzene | 0.0 10.6 10.4 | 10.0 | 106.0 104.0 1.9
| Xylenes | 0.0 31.5 30.9 |  30.0 | 105.0 103.0 1.9
| I | I

I | | I

| TPH (diesel) | 0.0 8064 7773 | 7500 | 108 104 3.7
| | | |

| | | |

| TRPH | wN/a N/A N/A | N/A | N/A N/A N/A
| I I I

| I | I

% Rec. = (MS - Sample) / amount spiked x 100

RPD = {MS - MSD) / (M§ + MSD) % 2 x 100




McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553
Tele: 925-798-1620 Fax: 925.798-1622

QC REPORT FOR HYDROCARBON ANALYSES

Date: 04/04/99-04/05/99

Matrix: WATER

| | Concentration (ug/L) | % Recovery
|  Analyte |sample [ Amount | RPD
I | (#08563) MS MSD | Spiked | MS MSD
I | | I
I I I I
| TPH (gas) [ 0.0 108.4 107.1 | 100.0 | 108.4 107.1 1.2
| Benzene [ 0.0 10.2 10.4 | 10.0 | 102.0 104.0 1.9
| Toluene | 0.0 10.5 10.5 | 10.0 | 105.0 105.0 0.0
| Ethyl Benzene | 0.0 10.8 10.8 | 10.0 | 106.0 108.0 1.9
| Xylenes | 0.0 31.9 32.1 | 30.0 | 106.3 107.0 0.6
I | | |
I | | |
| TPH (diesel) | 0.0 7523 7415 | 7500 | 100 99 1.4
I | | |
I | | |
| TRPH | 0 27700 25500 | 23700 | 117 108 8.3
| (0il & grease) | ! |
I I | I

¥ Rec., = (MS - Sample) / amount spiked x 100

RPD = (M5 - MSD} / (M8 + MSD) x 2 x 100




McCAMPBELL ANALYTICAL INC,

110 2nd Avenue South, #D7, Pacheco, CA 94553
Tele: 925-798-1620 Fax: 925.798-1622

QC REPORT FOR HYDROCARBON ANALYSES

Date: 04/07/99-04/08/99 Matrix: WATER

| | Concentration (ug/L) | | % Recovery

| Analyte | Sample | Aamount | RED
I | (#08563) MS MSD | Spiked | MsS MSD

| I I |

I I I |

| TPH (gas) | 0.0 104.5 102.9 | 100.0 | 104.5 102.9 1.6
| Benzene | 0.0 9.2 9.0 | 10.0 | 92.90 90.0 2.2
| Toluene | 0.0 9.4 9.4 | 10.0 | 94.0 94 .0 0.0
| Ethyl Benzene | 0.9 9.3 9.2 | 10.0 | 93.0 92.0 1.1
| Xylenes | 0.0 27.9 27.6 | 30.0 | 93.0 92.0 1.1
| | | I

I | I |

[ TPH (diesel) ] 0.0 7636 8165 | 7500 | 102 109 6.7
I I I I

I | I I

| TRPH I 0 22464 22584 | 23700 | 95 95 0.5
| {0il & grease) | [ |

I | I |

% Rec. = {MS - Sample} / amount spiked x 100

RPD = (MS - MSD) / (MS + MSD) x 2 x 100




Report# K092-03

McCampbell Analytical
l 110 2nd Avenue #D7

Project: 14558 ART-E

GeoAnalytical Laboratories, Inc.
1405 Kansas Avenue Modesto, CA 95351

Phone (209) 572-0900  Fax (209) 572-0916

CERTIFICATE OF ANALYSIS

Date: 4/08/99

Date Rec'd: 4/02/99
Date Started: 4/02/99
Date Completed: 4/07/99

Pacheco CA 94553-5560
PO#
Date Sampled: 4/01/99
Time: 09:45 am
Sampler:
Sample 1D LabID MDL  Method Analyte Results Units
SB-5 K31659 1p 310.1 Total Alkalinity 330 me/L
1.0 300 Nitrate (NO3} g mg/L
1.0 300 Sulfate 86 me/L
1.0 4500C0;C Carbon Dioxide 31 mg/L
SB-7 K31660 10 310.1 Total Alkalinity 350 me/L
1.0 300 Nitrate {(NO3) 35 mg/L
1.0 300 Sulfate 143 mg/L
1.0 4500C0O,C Carbon Dioxide 44 mg/L

AL '/f.ff.fagy’é}%é s
a

- Ramiro Sal
Chemist

Certification # 1157

/ﬁf/&’rfc'/‘c«ﬁ,« %///&\

Donna Keller

Laboratory Director

™



GeoAnalytical Laboratories, Inc.
Fax (209) 572-0916

1405 Kansas Avenue Modesto, CA 95351

Report# K092-03

McCampbell Analytical

110 2nd Avenue #07

Pacheco CA  94553-5560
Analyte Batch #
Carbon Dioxide 100457

P

//// -%faz?% 5
a

Ramiro Sal
Chemist

QC REPORT

Method
4500 C

Certification # 1157

Phone (209) 572-0900

Dates Analyzed 4/2/99

Original
Sample

95

Duplicate RPD Blank
Sample
92 3.2 ND

- 2
A mﬂ’?%\

Donna Keller
Laboratory Director



GeoAnalytical Laboratories, Inc.

1405 Kansas Avenue Modesto, CA 95351 Phone (209) 572-0%00  Fax {209) 572-0916

Reportft K092-03 QCREPORT

McCampbell Analytical Dates Analyzed 4/7/99

110 2nd Avenue #D7

Pacheco CA  94553-5560

MS % MSD % RPD Blank

Analyte Batch # Method Recovery Recovery
Total Alkalinity 100498 310.1 100 100 0.0 ND
Chloride 100460 300 78 80 2.5 ND
Nitrite 90 92 22 ND
Nitrate 90 87 3.4 ND
Sulfate 100 96 4.1 ND

, e
y 4///
Sy a{ A/MWM%,V'\
/{ﬁ/amlro S.:ﬂ/ /:/ Donna Keller

Chemist Certificalion # 1157 Laboratory Director



O ' | K092 - 03
&L * ) CHAIN OF CUSTODY RECORD
TURN AROUND TIME [ . o .
, ‘ . _ RUSH 24HOUR 48 HOUR 5DAY ROUTINE
Report To: W \on Bill To: ANALYSIS REQUEST OTHER

Project #: {465 Project Name: ART-Z.

Project Location:

T METHOD 8 g
SAMPLING MATRIX - | pabaraVeD R g g
g E g COMMENTS
ml g 3 8
» O] ] =ml g = A
SAMPLEID | LOCATION 5|8 ool 1518 |8 i g 5 'Z.-?vcp
Date | Time EE SRR E IR REE R St
AEEIRRE PR REL L E SR EEck=
== 5 <| <| <| <] <| < <
) 3% Eg£€§g§8égE&&%%&o&qéggaggg
Sh-5 91 |orse K259 X 0AS2
SH-F 4/1 lpus K2 (46D X DRA

ol

& mh&dv (\ Wﬁ\ A)jte: Time: | Received By: Remarks:

Rélinquished By: Date: | Time: | Received By:

Relinguished By: Date: | Time: | Recsived By




--------1—\

Z Y
McCAMPBELL ANALYTICAL INC. CHAIN OF CUSTODY RECORD
1o 2
pACHECO. Cn agnar TURN AROUND TIME O Q ]
Telephone: (925) 798-1620 Fax: (925) 798-1622 RUSH 24 HGUR 48HOUR 5DAY
Report To: Bill To: A, [ es/a la Analysis Request Other Comments
Company: Artesian Environmental ' ) .
229 Tewksbury Avenue g
Point Richmond, CA 94801 Bl 15 2
Tele: (510) 307-9943 Fax: (510) 232-2823 2 1gl2 2
Project#: 3775~y 2 XN Project Name: |, {o JAUS DM 13| |2[2] |5 5
Project Location: " ' 4 8 g = ; A =)
Sampler Signature: -~ 2 S| g o o 1e §
METHoD | (= (2|5 (B! |&|81 |& %
SAMPLING g | MATRIX rreseven | 3|3 |5 |2 écgﬁos‘m &
5| HHHEEHHHEEHEE R E
SAMPLE ID LOCATION -g £ o AHEBEHSE R RIRRBREE _3
Date | Time | & = Y oluld|gl2i&1g lgigiglsiz ||l — K f
sleldzlalBlEl.lsS|8 SR =i2lElgl5(Fg ¢ 08452
| E[EE 2R e REE|E|E|2 |2 |5 |5 |5 |5 |5 |5 |5 13 5| || SR Al
vi SB-S Hjagloays] 5 | alX XIX XXX XIX1,
v 284 Yilalloro 13 | 1 X el X | 08454
| 5b 1% fadlo 5|5 |1 ]X x| | 1eDXX XIXI I 0g455
V5 B8-6 Y fadl lovs | & W IX Il | IX !
Relingpjsted By: / - Dat Time: Received By: Remarks:
/y % -d// 1408 Dy .(aﬂ ., Moy VOAS JO&G | METALS] OTHER
Relinquished By:~ a Time: | Re we'd By~ ICE/IO Vi PRESERVATION , ,
’:f ;71 ; Cp M , jz /97 [4-495 E: A A (5\ g Hh GOOD CONDITION_V__ v_ APPRGPRIATE
| Refifquished By: Daté: [ Time: Received By: HEAD SPACEABSENT N CONTA[NERS‘/

Lo

47r



110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
McCAMPBELL ANALYTICAL INC. Telephone : 925-798-1620 Fax : 925-798-1622

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

Artesian Environmental Client Project ID: #378-002-02; Vila/ Date Sampled: 03/30/99

229 Tewksbury Avenue AUSDH Date Received: 03/31/99

Point Richmond. CA 94801 Client Contact Paul Jones Date Extracted: 03/31/99
Client P.O: Date Analyzed: 03/31-04/02/99

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

Lab D Client 1D | Marrix | TPH(g)" MTBE | Benzene | Toluene | Ctnyiben- Xylenes % Recovery
zene Surrogate

08274 SBI1-12 s ND - ND ND ND ND 102
08275 SB2-13 S ND - ND ND ND ND 100
08276 SB3-13 S 32 - ND 0.020 0.037 0.15 107
08277 SB3-9 S 20.¢ - ND ND ND ND 95
08278 SB4-14.5 8 ND em ND ND ND ND 97
08279 SB5-15 S ND —— ND ND ND ND 99
08280 SB6-13 8 ND - ND 0.010 ND 0.010 103
08281 SB7-12 S ND - ND ND ND ND 98

Reporting Limit unless w 50 ug/L 5.0 0.5 0.5 0.5 0.5

otherwise stated; ND
mcans not detected above

the reporting limit 8 1.0 mg/kg .05 0.005 0.005 0.005 0.005

* waler and vapor samples are reported in ug/L, wipe samples i ugfwipe, soil and sludge samples in mg/kg, and all TCLP and SPLP extracts
in ug/L.

* cluttered chromatogram; sample peak coelutes with surrogate peak

“The following descriptions of the TPH chromatogram are cursory m nature and McCampbell Analytical is not responsible for therr
interpretation: a) unmodified or weakly modified gasoline is significant; b) heavier gasoline range compounds are sigmficant(aged
gasoline?); c) lighter gasoline range compounds (the most mobile fraction) are significant, d) gasoline range compounds having broad
chromatographic peaks are significant; biologically aliered gasoline?; €) TPH pattern that does not appear to be derrved from gasoline (7); )
one to a few isolated peaks present; g) strongly aged gasoling or diesel range compounds are significant; h) lighter than water immscible
sheen is present; i) liquid sample that contains greater than ~5 vol. % sediment; j) no recognizable pattern.

DHS Certification No. 1644 \ i’\("’\ Edward Hamilton, Lab Director




é McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620 Fax : 925-798-1622

http://www.mecampbell.com E-mail: main@mecampbell.com

Artesian Environmental

229 Tewksbury Avenue

Point Richmond, CA 94801

Client Project ID: #378-002-02; Vila/
AUSDH

Date Sampled: 03/30/99

Date Received: 03/31/99

Client Contact Paul Jones

Date Extracted: 03/31/99

Client P.O:

Date Analyzed: 03/31-04/02/99

Diesel Range (C10-C23) Extractable Hydrocarbons as Diesel *
EPA mcthods modified 8015, and 3550 or 3510; California RWQCB (SF Bay Region) method GCFID(3550) or GCFID(3510)

Lab ID Client ID Matrix TPH(d)* %ﬁjﬁ;"gy
08274 SB1-12 S 1.3bg 99
08275 SB2-13 S ND 99
08276 SB3-13 S 1600,a,g 102
08277 SB3-9 ) 600,a,g 102
08278 SB4-14.5 S ND 102
08279 SB5-15 S ND 98
08280 SB6-13 ) ND 102
08281 SB7-12 S ND 98
Reporting Limit unless otherwise w 50 ug/L

stated; ND means not detected above

the reporting limit s 1.0 mg/kg

* water and vapor samples are reported in ug/L, wipe samples in ug/wipe, soil and sludge samples in mg/kg, and all TCLP / STLC / SPLP

extracls in ug/L

¥ cluttered chromatogram resulting in coeluted surrogate and sample peaks, or; surrogate peak is on elevated basehine, or; surrogate has been

diminished by dilution of original extract.

‘The [oltowing descriptions of the TP chromatogram are cursory in nature and McCampbell Analyncal is not responsible for their
interpretation” a} unmodified or weakly modified diesel is significant; b) diesel range compounds are significant; no recognizable pattem; ¢)
aged diesel? 15 significant); d) gasoline range compounds are sigmficant; e) medium boiling point pattern that does not match diesel (7% £)
onc to a few isolated peaks present; g) oil range compounds are significant, h) lighter than water immmscible sheen is present; 1) lquid

sample that contains greater than ~5 vol % sediment.

DHS Certification No, 1644

K%Edward Hamilton, Lab Director




é McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620 Fax : 925-798-1622

hitp:/'www.mecampbell.com E-mail: main@mccampbeli.com

Artesian Environmental

229 Tewksbury Avenue

Point Richmond, CA 94801

Client Project ID: #378-002-02; Vila/
AUSDH

Date Sampled: 03/30/99

Date Recerved: 03/31/99

Client Contact Paul Jones

Date Extracted: 03/31/99

Client P.O: Date Analyzed: 03/31/99
" Total Recoverable Petroleum Hydrocarbons as Oit & Grease (with Silica Gel Clean-up) by Scanning IR
Spectrometry*
EPA method 418.1 or 9073; Standard Methods 5520 C&F
Lab ID Client ID Matrix TRPH' % Recovery
Surrogate
08274 SB1-12 s 14 94
08275 SB2-13 S ND 87
08276 SB3-13 s 1700 —
08277 SB3-9 S 1000 -
08278 SB4-14.5 S ND 89
08279 SB5-15 S ND 91
08280 SB6-13 S ND 89
08281 SB7-12 s ND 86
Reporting Limit uniess otherwise w 1.0 mg/L
stated; ND means not detected above
the reporting limit S 10 mg/kg

* water samples are reported in mg/L , wipe samples in mg/wipe and soils and sludges in mg/kg

* surrogate dituted out of range or not applicable to this sample

* At he client’s request or the laboratory’s discretion, one or more positive samples may be run by direct injection chromategraphy with FID
detection. The following comments pertain to these GC results a) gasoline-range compounds (C6-C12) are present; b) diesel range
compounds (C10-C23) are present; ¢) oil-range compounds (>C18) are present; d) ather patterned solvent (?), ¢) 1solated peaks; £ GC
compounds are absent or msignificant relative to TRPH inferring that complex biologically derived molecules are the source of IR
absorption; h) a lighter than water immiscible sheen is present; i) liquid sample that contains greater than ~5 vol. % sediment

DHS Certification No. 1644

\ 2 @_7,/\ Edward Hamilton, Lab Director




é McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620 Fax :925-798-1622

hitp://'www.mecampbell.com E-mail: main@rmccampbell.com

Artesian Environmental

229 Tewksbury Avenue

Point Richmond, CA 94801

AUSDH

Client Project ID: #378-002-02; Vila/

Date Sampled: 03/30/99

Date Recetved: 03/31/99

Client Contact Paul Jones

Date Extracted: 04/01/99

Client P.OO:

Date Analyzed: 04/05/99

Polynuclear Aromatic_f-lydrocarbons (PAH / PNA) by GC-MS
EPA methods 625 (modified 610) and 3510 or §270 (modified 8100) and 3550

Lab ID 08276 Reporting Lirnit

Client ID SB3-13 o lwste

Matrix S TCLP
Compound Concentration* mgkg | ug/l
Acenaphthene ND<1 033 10
Acenaphthylne ND<1 0.33 10
Anthracene ND<1 0.33 10
Benzo(a)anthracene ND=<I 0.33 10
Benzo(b)fiuoranthene ND<1 0.33 10
Benzo(k)fluoranthene ND<1 0.33 10
Benzo(g,h,i)perylene ND<1 0.33 10
Benzo(a)pyrene ND<1 0.33 10
Chrysene ND<1 0.33 10
Dibenzo(a,h)anthracene ND<1 0.33 10
Fluoranthene ND<I1 0.33 10
Fluorcne ND«1 033 10
Indeno(1,2,3-cd)pyrene ND<1 0.33 10
Naphthalenc ND<] 0.33 10
Phenanthrene ND<1 0.33 10
Pyrene ND<{ 0.33 10
% Recovery Surrogate | 109
% Recovery Surrogate 2 %0
Comments i

* water and vapor samples are reported 1n ug/L, soil and sludge samples in mg/kg, wipes i ug/wipe and all TCLP / STLC / SPLP extracts in

ug/L.

ND means not detected above the reporting limit; N/A means analyte not applicable to this analysis

* surrogate diluted out of range or surTogate coelutes with another peak

(h) a lighter than water immiscible sheen is present; (i) liquid sample that contains >~5 vol % sediment; (j) sample diluted due to hugh

organic content.

DHS Certification No. 1644

% 2‘2 #V‘Edward Hamilton, Lab Director




é McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620 Fax : 925.798-1622
http:/fwww.mecampbell.com  E-mail: main@mecampbell.com

Artesian Environmental

229 Tewksbury Avenue

Point Richmond, CA 94801

Client Project ID: #378-002-02; Vila/
AUSDH

Date Sampled: 03/30/99

Date Received: 03/31/99

Client Contact Paul Jones

Date Extracted: 03/31/99

& calcutated volume percentage assuming that the specific gravity of soil 1s 2.65 grams/cc.

Client P.O: Date Analyzed: 04/01-04/07/99
Moisture Bulk Density Porosity
Analytical methods
ASTM E3173 # &

Lab ID Client ID Matrix Weight % Grams / cc Vol % Porosity

08275 SB2-13 S 18 1.9 40
Reporting Limit or Method

Accuracy unless otherwise

stated; ND means not S +2% +0.lglee 2%
detected above the reporting
limit
[Feaicutated

DHS Certification No. 1644

Edward Hamilton, Lab Director




McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553
Tele: 925-798-1620 Fax: 925-798-1622

QC REPCORT FOR HYDROCARBON ANALYSES

Date: 03/31/99

Matrix: SOIL

Concentration (mg/kg)

% Recovery

{oil and grease)

| | i |

|  Analyte | Sample | Amount | EPD
| | (#01932) MS MSD | Spiked | MS MSD

| l | !

| l | |

| TPH {(gas) | ©.000 2.179 2.026 | 2.03 | 107 100 7.3
| Benzene | ©0.000 0.192 0.202 | 0.2 | 96 101 5.1
| Toluene | 0.000 0.198 0.202 | 0.2 | 99 101 2.0
| Ethylbenzene | 0.000 0.196 0.196 | 0.2 | 98 98 0.0
| Xylenes | 0.000 0.584 0.576 | 0.6 | 97 96 1.4
| l | |

| l ! |

| TPH(diesel) | 0 304 3085 | 300 | 101 102 0.3
] I i l

| | : |

| TRPH | 0.0 24.5 24.6 | 20.8 | 118 118 0.4
I | | I

| I l I

% Rec, = |M§ - Sample) / amount spiked x 100

RPD = (MS - MSD) [/ (MS + MSD} x 2 x 100
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McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553
Tele: 925-798-1620 Fax: 925-798-1622

QC REPORT FOR SVOCs

Date:  04/05/99-04/06/99

{EPA 8270/625/525)

Matrix: SO1IL

| Concentration (ug/Xg,m|

% Recovery

| |
| Analyte |Sample [ Amount | RPD
| | (#01929) MSD | Spiked | MsS MSD
I l 1 |
l | I I
| Phenol | 0 60 59 | 100 | 60 59 3.4
| 2-Chlorophenol ! 0 73 71 | 100 | 73 71 2.8
{1, 4-Dichlorcbenzene | 0 76 75 | 100 | 76 75 1.3
|N-nitroso-di-n-propyl| 0 68 67 | 100 | 68 67 1.5
L, 2, 4-Trichlorobenz| 0 82 83 | 100 | 82 83 1.2
| 4-Chloro-3-methylphen| 0 70 69 | 100 | 70 69 1.4
| 4-Nitrophenol | 0 72 70 | 100 | 72 70 2.8
| Acenaphthene I 0 71 70 | 100 | 71 70 1.4
|2, 4- Dinitrotoluene | 0 68 67 | 100 | 68 67 1.5
| Pentachlorophenol t 0 50 50 | 100 | 50 50 0.0
| Pyrene | 0 81 80 | 100 | 81 80 1.2
| |

% Rec. = (M5 - Sample) / amount spiked x 10¢

RPD = (M§ - MSD) / (MS + MSD) x 2 x 100



Alpha FAnalytical Laboratories Inc.

McCampbell Analytical, Inc.
110 2nd Avenue South #D7

CHEMICAL EXAMINATION REPORT

860 Waugh Lane, H-1, Ukiah, California 95482
(707) 468-0401

Pacheco, CA  94553-5560 Date Printed Page
l Attn: Ed Hemilton 4709799 1
l:tch Number Receipt Date Client Client P.O, Send Vvia
-0402-011 04702/99 10:09 MCCLAB Mail
METHOD EXTRACTED  TEST DATE RESULY UNITS PaL DILUTION
atch 99-0402-011 consisted of 1 Sample and 1 Test
ample 1 SB2-13 A.E. Project #14535
Sample Type: Soil Sampled by: Sampled: 3/30/99
Total Organic Carbon 415.1 4709799 1090 mg/kg s
QL - Practical Quantitation Limit HD - None Detected
- Indicates Detection Limit altered due to Sample Dilution
TES:
Bruce L. Gove / CAALLLL MW

Laboratory Director

N -
Q

Date Printed:

4709799
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McCAMPBELL ANALYTICAL CHAIN OF- CUSTODY RECORD
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110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
McCAMPBELL ANALYTICAL INC. Telephone : 925-798-1620 Fax : 925-798-1622
http:/fwww.mecampbell.com E-mail: main@meeampbell.com

Artesian Environmental Client Project ID: #348-002-02; Date Sampled: 03/31/99
Vi .
229 Tewksbury Aveme il/AUSDH Date Received: 04/01/99
Point Richmond, CA 94801 Client Contact Paul Jones Date Extracted: 04/01/99
Client P.O: Date Analyzed: 04/01/99
04/08/99
Dear Paul;

Enclosed are:

1). the results of 3 samples from your #348-002-02; Vila/AUSDH project,

2). a QC report for the above samples

3). a copy of the chain of custody, and

4). a bill for analytical services.
All analyses were completed satisfactorily and all QC samples were found to be within our control limits.

If you have any questions please contact me. McCampbell Analytical Laboratories strives for excellence in

quality, service and cost. Thank you for your business and I look forward to working with you again.

Yours truly,
\/J'\/ u‘/(—\ Qﬂdiﬂ\ f“""

Edward Hamilton, Lab Director
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é McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620 Fax : 925-798-1622

hitp://'www.mccampbell.com E-mail; main@mccampbell.com

Artesian Environmental

229 Tewksbury Avenue

Point Richmond, CA 94801

Client Project ID: #348-002-02;

Vila/ AUSDH

Date Sampled: 03/31/99

Date Received:; 04/01/99

Client Contact Paul Jones

Date Extracted: 04/03-04/05/99

Client P.O:

Date Analyzed: 04/03-04/05/99

Gasoline Range (C6-C12) Volatile Hydrecarbons as Gasoline*, with Methyl tert-Butyt Ether* & BTEX*
EPA methods 5030, modified 815, and 8020 or 602; Califomia RWQCB (SF Bay Region) methodz@FID(wSO)

Lab ID Client ID Matrix TPH(g)" MTBE | Benzene | Toluene Ethylben- Xylenes “ Recovery
zene Suirogate

08384 SB-1 w ND ND ND ND ND ND 104
08385 SB-2 W ND ND ND ND ND ND 105
08386 SB-3 w 100,g ND ND ND ND 0.74 102

Reporting Limit unless W 50 ug/L 5.0 0.5 05 0.5 0.5

otherwise stated; ND
means not detected above

the reporting limit S 1.0 mg/kg 005 0.005 0.005 6.005 0.005

* waler and vapor samples are reported wn ugfL, wipe samples i ug/wipe, soil and sludge samples in mg/kg, and all TCLP and SPLP extracts

in ug/l.

* cluttered chromatogram; sample peak coelutes with surrogate peak

*The following descriptions of the TPH chromatogram are cursory 1 natwre and McCampbell Analytical is not responsible for thewr
interpretation: a) unmodified or weakly modified gasoline is significant; b) heavier gasoline range compounds are significant(aged
gasoline?); ¢) lighter gasoline range compounds (the most mobile fraction) are significant; d) gasoline range compounds having broad
chromatographic peaks are significant, biologically altered gasoline?, ¢) TPH pattern that does not appear to be derived from gasoline (7), f)
one o a few isolated peaks present, g) strongly aged gasolwe or diesel range compounds are sigmficant; h) highter than water smmuscible
sheen is present; i) hquid sample that contains greater than ~5 vol. % sediment; J) no recognizable pattiemn

DHS Certification No.

1644

¥“2HE - BEdward Hamilton, Lab Director




é McCAMPBELL ANALYTICAL INC.

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

Artesian Environmental

229 Tewksbury Avenue

Point Richmond, CA 94801

Client Project ID: #348-002-02;
Vila/AUSDH

Date Sampled: 03/31/99

Date Received: 04/01/99

Client Contact Paul Jones

Date Extracted: 04/01/99

Client P.O:

Date Analyzed: 04/01/99

Petroleum Qil & Grease (with Silica Gel Clean-up) *
EPA methods 413.1, 9070 or 9071; Standard Methods 5520 D/E&F or 503 D&E for solids and 5520 B&F or 503 A&E for liquids

Lab ID Client ID Matrix Qil & Grease*
08384 SB-1 W ND
08385 $B-2 W ND
08386 SB-3 w ND
Reporting Limit unless otherwise W 5 mg/L.
stated; ND means not detected above
the reporting limit S 50 mg/kg

* water samples arc reported in mg/L, wipe samples 1n mg/wipe, soil and sludge samples in mg/kg, and all TCLP / STLC / SPLP extracts in

mg/L.

h) Tighter than walter immiscible sheen is present; i) liquid sample that contains greater than ~5vol. % sediment

DHS Certification No. 1644

\__._.hn I __Edward Harmlton, Lab Director




é McCAMPBELL ANALY .rcaL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620 Fax : 925-798-1622

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

Artesian Environmental

229 Tewksbury Avenue

Point Richmond, CA 94801

Client Project ID: #348-002-02;

Vila/AUSDH

Date Sampled: 03/31/99

Date Received: 04/01/99

Client Contact Paul Jontes

Date Extracted: 04/02/99

Client P.Q:

Date Analyzed: 04/07/99

Polynuclear Aromatic Hydrocarbons (PAH / PNA) by GC-MS
EPA methods 625 (modified 610) and 3510 or 8270 (modified 8100) and 3550

Lab ID 08386 Reporting Limit

Client ID SB-3 o [w.stc

Matrix W TCLP
Compound Concentration* mgkeg | ug/l
Acenaphthene ND 0.33 10
Acenaphthylne ND 0.33 10
Anthracene ND 0.33 10
Benzo(a)anthracene ND 0.33 10
Benzo(b)fluoranthene ND 033 10
Benzo(k)fluoranthene ND 0.33 10
Benzo(g,h,i)perylene ND 0.33 10
Benzo(a)pyrene ND 0.33 10
Chrysene ND 0.33 10
Dibenzo(a,h)anthracene ND 0.33 10
Fluoranthene ND 0.33 10
Fluorene ND 0.33 10
Indeno(1,2,3-cd)pyrene ND 033 10
Naphthalene ND 0.33 10
Phenanthrene ND 0.33 10
Pyrene ND 0.33 10
% Recovery Surrogate | 111
% Recovery Surrogate 2 97
Comments

* water and vapor samples are reported in ug/L, so0il and studge samples in mg/kg, wipes in ug/wipe and all TCLP / STLC / SPLP extracts in

ug/L.

ND means not detected above the reporting limit; N/A means analyie not applicable to this analysis

¥ surrogate diluted out of range or surrogate coelutes with another peak

(h) a lighter than water immiscible sheen 15 present, (1) liquid sample that contains >~5 vol. % sediment, ()} sample diluted due to high

organic content.

DHS Certification No. 1644

ZI n[i, i~ Edward Hamilton, Lab Director




McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553

Tele: 925-798-1620 Fax: 925-798-1622

QC REPORT FOR HYDROCARBON ANALYSES

{oil & grease)

Date: 04/01/99 Matrix: WATER

| | Concentration {ug/L} | | % Recovery

|  Analyte | Sample | Amount | RPD
[ | (#05350} MsS MSD | Spiked | MS MSD

I | I I

| I I I

| TPH (gas) | 0.0 89.3 103.9 | 100.0 | 89.3 103.9 i5.1
| Benzene | 0.0 10.3 10.0 | 10.0 | 103.0 100.0 3.0
| Toluene | 0.0 10.4 10.1 | 10.0 | 104.0 101.0 2.9
| Ethyl Benzene | 0.0 10.6 10.4 | . 10.0 | 106.0 104.0 1.9
| Xylenes | 0.0 31.5 30.9 | 30.0 | 105.0 103.0 1.9
I I | |

I I | ]

| TPH (diesel) I 0.0 8064 7773 | 7500 | 108 104 3.7
I | I I

I | I I

| TRPH | w/a N/a N/A | N/A | N/A N/A N/A
I | | |

I I I ]

% Rec. = {MS - Sample) / amount spiked x 100

RPD = {MS - MSD) / (M8 + MSD) x 2 x 100




McCAMPBELL ANALYTICAL INC,

110 2nd Avenue South, #D7, Pacheco, CA 94553
Tele: 925-798-1620 Fax: 925-798-1622

QC REPORT FOR HYDROCARBON ANALYSES

Date: 04/04/99-04/05/99

Matrix: WATER

| Concentration (ug/L)

% Recovery

{0il & grease)

| | |

| Analyte | sample | Amount | RPD

| | (#08563) MS MSD | Spiked | MS MSD

I | | I

I | | |

| TPH (gas) ! 0.0 108.4 107.1 | 100.0 | 108.4 107.1 1.2
| Benzene | 0.0 10.2 10.4 | 10.0 | 102.0 104.0 1.9
| Toluene | 0.0 10.5 10.5 | 10.0 | 105.0 105.0 0.0
| Ethyl Benzene | 0.0 10.5 10.8 | 10.0 | 106.0 108.0 1.9
| Xylenes | 0.0 3L.9 32.1 | 30.0 | 106.3 107.0 0.6
I | | |

| I | |

[ TPH (diesel) | 0.0 7523 7415 | 7500 | 100 99 1.4
| I I |

I I | |

| TRPH | 0 27700 28500 | 23700 | 117 108 8.3
I I | I

I I | |

% Rec, = (M§ - Sample) / amount spiked x 100

RPD = {MS - MSD) / (M5 + MSD) x 2 x 100




McCAMPBELL. ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553
Tele: 925-798-1620 Fax: 925.798-1622

QOC REPORT FOR S

Date: 04/086/

VOCs (EPA 8270/625/525)

99-04/07/99 Matrix: WATER

| | Concentration (ug/Kg,m| | % Recovery

| Analyte | Sample | Amount | RPD

| | (#03568) MS MSD | Spiked | MS MSD

| | l |

I ! | l

| Phenol f 0 49 43 | 100 | 49 43  26.1

| 2-Chlorophencl | 0 42 42 | 100 | 42 42 0.0

|1, 4-Dichlorobenzene | 0 46 47 | 100 | 46 47 2.2
-|N-nitroso-di-n-propyl| 0 52 47 | 100 | 52 47 10.1

|1, 2, 4-Trichlorobenz]| 0 4s 46 | 100 | 45 46 2.2

| 4-Chloro-3-methylphen| 0 44 44 | 100 | 44 44 0.0

| 4 -Nitrophenol | 0 53 43 | 100 | 53 43 20.8

| Acenaphthene | 0 44 45 | 100 | 44 45 2.2

|2, 4- Dinitrotoluene | 0 40 40 | 100 | 40 4.0 0.0

| Pentachlorophenol | 0 47 42 | 100 | 47 42 11.2

| Pyrene | 0 51 50 | 100 | 51 50 2.0

l

% Rec. = (MS§ -

Sample} / amount spiked x 100

RPD = (M5 - MSDM / (MS + MSD) x 2 x 100



GeoAnalytical Laboratories, Inc.
1405 Kansas Avenue Modesto, CA 9535t Phone (209) 572-0900  Fax (209) 572-0916

CERTIFICATE OF ANALYSIS

Report # K092-02 Date: 4/08/99
McCampbell Analytical Date Rec'd: 4/02/99
110 2nd Avenue #D7 Project: 14548 A-378-002-02 Date Started: 4/02/99
' Pacheco CA 94553-5560 Date Completed: 4/07/99
PO#
Date Sampled: 3/31/99
. Time:
: Sampler:
l Sample ID LabID MDL  Method Analyte Results Units
tB-l K31656 10  310.1 Total Alkalinity 350 me/L
1.0 300 Nitrate (NO3) 24 mg/L
1.0 300 Sulfate 130 mg/L
' 1.0 4500CO,C Carbon Dioxide 11 mg/L
B-2 K31657 10 310.1 Total Alkalimty 290 me/L
1.0 300 Nitrate (NO3) 9 mg/L
1.0 300 Sulfate 69 mg/L
l 1.0 4500CO,C Carbon Dioxide 33 mg/L
B-3 K31658 1p 310.1 Total Alkalinity 590 me/L
1.0 300 Nitrate (NO3) ND mg/L
1.0 300 Sulfate 17 mg/L
l 1.0 4500C0O,C Carbon Dioxide 95 mg/L
/ “'—’/’/7 /(—/c / o e /‘(/k_)y///
" Ramuo Salgad8 Donna Keller

Chemist Certificalion # 1157 Laboratory Director



GeoAnalytical Laboratories, Inc.

1405 Kansas Avenue Modesto, CA 95351 Phone (209) 572-090¢  Fax (209) 572-0916

Report# K092-02 QCREPORT

McCampbell Analytical Dates Analyzed 4/7/99

110 2nd Avenue #D7

Pacheco CA  94553-5560

MS % MSD % RPD Blank

Analyte Batch # Method Recovery Recovery
Total Alkalinity 100498 310.1 100 100 0.0 ND
Chloride 100460 300 78 80 2.5 ND
Nitrite 90 92 2.2 ND
Nitrate 90 87 3.4 ND
Sulifate 100 96 4.1 ND

' . 7
- e g
//‘f’?f-c////[//’«-,& 74 . /‘/—42/):&4 2 ’/zt’/z///:{“
Ramiro Salgado/ ‘ Donna Keller
Chemist Certification # 1157 Laboratory Director



GeoAnalytical Laboratories, Inc.
Fax (209) 572-0916

1405 Kansas Avenue Modesto, CA 95351

Report# K092-02

McCampbell Analytical

110 2nd Avenue #D7

Pacheco CA  94553-5560
Analyte Batch #
Carbon Dioxide 100457

S trecee s
Ramiro Salgado

Chemist

QC REPORT

Method
4500 C

Certification # 1157

Phone {209) 572-0900

Dates Analyzed 4/2/99

Original
Sample

95

Duplicate RPD Blank
Sample
92 3.2 ND

Ay

Donna Keller
Laboratory Director

Y

\\,

e
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TABLE 1: GROUNDWATER ELEVATION DATA
Albany Unified School District
603 Key Route Boulevard
Albany, California
Boring Date TOC Depth to | Static Water
Number Measured Elevation Water (ft) | Elev. (ASB)
SB-1 4-15-99 104.92 5.33 99.59
4-30-99 7.37 97.55
SB-2 4-15-99 102.04 7.01 95.03
4-30-99 8.99 93.05
SB-3 4-15-99 100.35 6.47 03.88
4-30-99 7.86 92.49
SB-4 4-15-99 100.69 6.60 94.09
4-30-99 7.82 92.87
SB-5 4-15-99 99.92 6.40 93.52
4-30-99 8.14 91.78
SB-6 4-15-99 104.62 6.41 98.21
4-30-99 7.89 06.72
SB.7 4-15-99 99.51 7.12 92.39
4-30-99 8.72 90.79
TABLE 2: GROUNDWATER QUALITY VALUES
Albany Unified School District
603 Key Route Boulevard
Albany, California
Sample Date pH Temperature DO Conductivity ORP Fe
Location Sampled 'C ppm mS my ppm
SB-1 3-30-99 7.56 17.3 8.7 1,640 -33.9 <0.5
5$B-2 3-30-99 £.62 14.10 6.20 1,460 249.60 <0.5
SB-3 3-30-99 7.42 14.10 7.60 1,790 -25.60 <0.5
SB-4 3-31-99 726 14.00 890 2,040 -15.40 <(.5
SB-5 3-31-99 7.1 14.70 8.00 1,560 -6.30 <().5
SB-6 3-31-99 7.23 16.60 9.40 NA -13.10 <(.5
S$B-7 3-31-99 6.97 14.60 7.60 [,150 15,70 <0.5
NOTES:
DO Dissolved Oxygen mS Millisiemen { lmS = lmmho)
ORP Oxidation Reduction Potential mv Millivolts
Fe Ferrous lron ppm parts per million
ASB relative to Arbitrary Site Bench mark ser at 100.00 ft NA Not Analyzed

TOC

Top of well Casing
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TABLE 3: SOIL SAMPLE RESULTS

Albany Unified School District

603 Key Rouie Boulevard

Albany, California

Sample Sample | TOG | TPH-d | TPH-g | Benzene | Toluene!Ethylbenzene| Xylenes| MTBE
Location Date mg/Kg | mg/Kg | mg/Kg | pe/Kg | ug/Ke ng/Ke Mg/Ke | up/Kg
SBI-12 3-30-99 14 I ND ND ND ND ND ND
SB2-13 3-30-99 ND ND ND ND ND ND ND ND
SB3-9 3-30-99 | 1,000 600 20 ND ND ND ND ND
SB3-13 3-30-992 | 1,700 1,600 32 ND 20 37 150 ND
SB4-14.5 3-30-99 ND ND ND ND ND ND ND ND
SB5-15 3-30-99 ND ND ND ND ND ND ND ND
SBo-13 3-30-99 ND ND ND ND 10 ND 10 ND
SB7-12 3-30-99 ND ND ND ND ND ND ND ND
CS-East 10-14-98 | 460 100 11 ND ND ND 57 ND
CS-West 10-14-98 { 2400 1,100 74 ND 31 ND 330 ND
CS-North Wall | 10-14-98 | 760 1,300 NA ND 36 ND 380 NA
WTrench 65-13f 10-16-98 | 14,000 | 2,500 NA ND 67 ND 790 NA
WTrench 65-9 | 10-19-98 | 450 280 NA ND ‘ND 8 28 NA
STrench 45-8 | 10-19-98 | 460 350 NA ND ND ND 13 NA
STrench 45-13 | 10-19-98 | 1,100 1,400 NA ND 21 ND 230 NA
Sample Sample | PAH | Moisture | Density | Porosity
Location Date mg/Kg | Wt. % g/ cc Yol. %

SBI-12 3-30-99 NA NA NA NA
SBZ13 3-30-99 | AllND 18 1.9 40
SP3-13 3-30-99 NA NA NA NA
SB4-14.5 3-30-99 NA NA NA NA
SB5-15 3-30-99 NA NA NA NA
SB6-13 3-30-99 NA NA NA NA
SB7-12 3-30-99 NA NA NA NA
CS-East 10-14-98 | AILND NA NA NA
NOTES:
TPH-g Total Petroleum Hydrocarbons MTBE ~ Methy! Tertiary Butyl Ether

as gasoline mg/Kg milligrams per Kilogram (ppm}
TPH-d Total Petroleum Hydrocarbons pg/Kg  micrograms per Kilogram (ppb)

as diesel ND Not Detected (above method reporting limit)
TOG Total Qil and Grease NA Not Analyzed
PAH Polyaromatic Hydrocarbons




TABLE 4: GROUNDWATER SAMPLE RESULTS

Albany Unified School District

603 Key Route Boulevard
Albany, California

Sample | Sample TOG TPH-d | TPH-g | Benzene | Toluene [Ethylbenzene| Xylenes | MTBE
Location Date mg/L. pe/L pg/l. g/l g/l R pe/L peg/l
SB-1 3-31-99 ND Al ND ND ND ND ND ND
SB-2 3-31-99 ND ND ND ND ND ND ND ND
SB-3 3-31-99 ND 810 [00 ND ND ND 0.74 ND
SB-4 4.1-99 NA* 150 NA ND 0.69 ND 1.20 ND
SB-5 4-1-99 ND 180 NA ND .10 0.73 0.30 ND
SB-6 4-1-99 NA* 98 NA ND .00 ND 220 ND
SB-7 4.1-99 ND ND NA ND 0.95 67.00 5.00 ND
Sample | Sample Alk Nitrate | Sulfate COz
[Location Date mg/L mg/L mg/L mg/L
SB-1 3-31-99 350 24 130 1
SB-2 3-31-99 290 9 69 33
5B-3 3-31-99 390 ND 17 95
SB-4 4-1-99 NA NA NA NA
SB-5 4-1-99 330 9 86 31
5B-6 4-1-99 NA NA NA NA
SB-7 4-1-99 350 35 143 44
NOTES:
Alk Total Alkalinity my/L milligrams per liter (ppm)
coz Carhon Dioxide pafl. micrograms per liter (pph)
TPH-2 Towal Petroleam Hydrocarbons as gaseline ND Not Detecled (above method reporting linat}
TPH -l Total Petroleun Hydrocarbons s diesel NA Not Anatyzed
MBI Methyl Tertimy Buty | Ether Location did not Produce a Suihaient Quantty

of Water for Lhis Analysis




oNRBr  UNDERGROUND STORAGE TANK DIVISION

SUBJECT: Tier 1 Lookup Tables | DATE: Operational Memorandum No. 4
for Risk-Based Corrective Action at Leaking 07/10/93 |
Underground Storage Tank Sites J - | Page No. 10f 1

Secuon 21304a of Part 213, Leakang Underground Storage Tanks (LUSTSs), of the Nawral Resources and
Environmental Protection Act, 1994 PA 431, as amended, requires corrective actosn at LUST sites 1o be
conducted m accordance with the Amencan Society for Testing and Matenals Emergency Standard Gude
for Risk-Based Corrective Acnon (RBCA), E5 38-94 The Deparment of Natural Resources is aiso
required to establish cleanup criteria using the RBCA process and utlizing reasonable and relevant
exXposure assumpions and pathways,

The purpose of this operatonal memorandum is to establish the exposure assumpuons and pathways that
are used to develop the risk-based scresming levels (RBSLs) that are published in the Tier 1 Lookup
Tables (Tier | Tables) pursuant 1o the RBCA process.

The exposure assumptions and pathways printed in Attachment 1 are conservatve assumptions applied 10
LUST sites based on use - residenual, commercial or industmal. Based on these assumptions and
patbways, the RBSLs found in the Tier 1 Tables {residental, commercial (I & IV) or industrial] printed
in Arnachment 2, represent conservative corrective action goals (cleanup cniteria) according to use of the
site, Commercial [V values for direct contact - soil may be applied where a person at the site is outside for
1.5 bours or less per day. Commercial IIT values for direct contact - soil should be applied where a person
at the site is outside for more than 1.5 hours per day.

The values (RBSLs) in the Tier 1 Tables may not necessarily represent the cleanup cniteria for any given
site. These RBSLs should be used to determine if further corrective action is required, based on the
assumnptions and pathways found in Attachment 1, or if cleanup cnitena for a partcular site (site specific
target levels) may be determuned under a Tier 2 evaluation using different assumptions, pathways, and
points of compliance based on site specific conditions. If the values listed in the Tier | Tables are not
immediately met, an analysis should be performed to determine if it is more cost effective to perform a
Tier 2 evaluaton based on site specific condiuons or conduct remediation at the site o achieve the Tier |
values.

It 1s recomrmended that persons conducting corrective action at LUST sites receive training in the ASTM
RBCA process to ensure proper use of the information contained 1 this operational memorandum. For
further rnformation on the ASTM RBCA procass, please refer to the ASTM ES 38-94 Standard.

For chemucals of concern not listed 1n the Tier 1 Tables, the values listed in Environmental Response
Division Operauonal Memorandums Nos. § and 14 may be used unul the Tier 1 Tables are revised to

include the addingnal chemacals of concem.

Pznodic review and revisions to tUus operanonal memorandum are the responsibility of the Chief of the
Program Support Secuon.

il
| Authorizaucn ﬂﬁd /2 /‘/M\ ? Date,7_-/0__ 55
_/

Allachments “
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TIER 1 LOOKUP TABLE FOR RESIDENTIAL LAND USE Operational Menworandum No. 4

vol

Attachment 2
DNR, USTD Junc 30, 1995
GROUNDWATER (pg/l or ppb) SOIL (yg/ke or pph)
Groundyvater
Henlth-besed Acsthetlc Surface Watey Leachlng to

Chemical Criteria Crlierln {A) Interfuce (GST) Direct Contnct " Groundwater
Vulutiles

Bewsene 50 M) NA 53 88,000 100

Toluene 1,000 {N} 190 110 24,000,000 16,000

Fihylbenzene 700 (M) M k)] 11,000,000 4,700

Xylenes 10,000 {N}) 280 59 200,000,000 74,000

MIEDLE 240 g NA LI 3,600,000 4800
Polynmiiens Avomtio (PNAsS)

Acennphthene ] NA 1.8 76,000,000 124,000

Acenophthyvlene 26 NA (L) 1,500,000 1,400

Anthraecne 7,300 NA 110,000 420,000,000 150,000

Penzo(uanthancene (K} 1.2 NA 0.3 L4 000 14,000 {M}

Benzo{mpyens (K} 0.20 {N) NA 0.3 §,400 3,700 {0}

Nenzo(bYluormthene {K} 1.2 NA 0.31 14,000 14,000 (M)

Benzo(g i ilpaylene 26 NA {n} },500,000 1,500,000 {M)

Benzaf k) o anthene {K} 12 NA a.31 140,000 140,000 {M}

Chrysene {K} 120 NA 0.31 1,400,000 1,400,000 (M)

Dibenzo(n Ijnntluscene {K) n.12 NA 0.31 1,400 4,200 {0}

Fiuomnotiiene 280 NA 3170 51 000,000 68,000

Fluonene 8RO NA b4, 000 51,000,000 89,000

fndeno (1.2, 3-cd)pyrene (K} 12 NA 0.3 14,000 14,000 [M}

Naphithalene 260 NA 29 15,000,000 5,500

Phenaniluene 26 NA () }.500,000 7,400

Pyrene 550 NA 11,000 32,000,000 56,000

‘ .
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TIER | LOOKUP TADBLE FOR RESIDENTIAL LLAND USE Operational Memorandum No. 4
Attaclunent 2
DNR, USTD june 30, 1995

FOOTNOTES

{A} Acsthenie values should bie considered when drinking waler is or may lic impacted

() Dackgromnd, as edelined in Rule 701 {c), may lie substitated if higher than the cleanup criterin.

() Ceterion exveeds 1004 in snil, hence il is reduced o §00%.

{D] Chemival hos cither pot been evahunted o aninndeunte data binse prechules the developinest of a QST vatue. Contact an 1R tuxicolugist fur assisstance

(¥} GSIvnlueis ptl, tempei sture, or vwater hardiess dependent Contact on ERD toxicalogist fur delnils.

(1) Chemical may e present moseveral isomer fonns  lsurer specific concealrmtions must be combined for corparison 1o criteris. Contncl an ERRD tovicologist for Auther explaaation
Frasts for the GSI vatire is the National Toxics Rule (NI'RY. ‘the N'TR value was either inore reshiciive W the Rute 37 viliee or a Rule 37 value was not available,

[t} Coerion deveboped nsing the U S B integrated Uptake Bickinetic Masdel fur childien  No tisk assessment miethod(s) s cumently availsble to evaluste lead toxicity in adulis  §ligher level miny b
nceeptable if suil concentintion is Tess than 400 ppos and gromubwatee migrating ofllsite will not impact adjucent properties  Contact an ER1 1oxicologist for fiuther exglanntion,

() Conerien developed using the U S, PN integrated Uptake Biokinetle Model for childeen. No tisk assessrient method(s) is conemly availalile to evaluate fead taxicity in adulis

S0l

{1y Valenwe specific Qureminm datn (Cr 1H and Ce VT st be compated 1o the sunie valence-specilic cleanup aitaria Wanalytienl thita are provided fiv “tatal” chiromivm only, then values for
chuoniinm VEmust he applied as the cdeasup ceiteria, Claomimn B chennup eriteria can anty he used at sites where gioundwnter iv prevented fiom being used as 1 public water supply, cnrctly or
it the Inne

{31 Consistent with TI' Vs Suil Sceeening Gnidance, RUSL not enfenlated. The prelinsinary serecning level for disect contact was nsed to represent all sonl pathiways

{8} Criteria for earcinogerdc I'NAs were developed using “relative potential potencies™ (IL''s) to henzo(adpyrene

) v prehiuinaey reredintion gonk of 10600 ppb has been set Tor PCDs buged on Tuxic Subistances Contral Act, Subpinit G - PCH Spilt Clesnup Pelicy Standards

{RT) Dhis chemiend, due to s physiocochemics] propenties, is not espected to leach through soils to groundwaler tiider must conditions,

{N]  State of Miclugan Disking Watey Standasd estuhlished puasnant to Section § of the Safe I)liukiug Water Act, Act Mo 199 ol the Politic Acts of 1976 used asihie dedault

(03 Ihis ciiterion may only he used i s dicect contuct hazayd bas heew eliminnted.

Had = Not nvinlabde



- o . . siakional Memor: L
TIER | LOOKUP TABLE FOR COMMERCIAL LAND USE Opcrational Mesorandum No. 1
Altachment 2

DNR, USTD June 30, 1995

GROUNDWATLR (pg/l or ppb) SOIL (pg/kg or pph)
Groundwaler
. Health-based Aesthetle Surfuce Waler Direct Cantact | Leachlng 1o
Clhiemicad Criteria Criterin {A} Interfuce (GSh) Commmercdnl ITI Cuonunercial 1V Groundwater (P}
Vul;;lilcs
Benzene 5.4 [N} NA 33 £,200,000 2,400,000 100
Toluene 1,000 {N) 790 Ho 230,000,000 460,000,000 16,000
Eilsylbenzene 700 (N} 7 3l 130,000,000 200,000,000 o, H
Xyleues 10,000 {N} 280 59 E000,000,000 {C) | 1,000,000,000 (C) 71,000
MIBE 690 NaA 380 34,000,000 68,000,000 13.800
Fudynucdens Avomatics (PNAS)
Acenaplithene 3,800 NA 38 1L,OO0,000,000 (C} | 1,000,000,000 {C) 20,000
S Acenaphthylene 73 NA {13} 23,000,000 54,000,000 1,4
@ Authiacene 21,000 NA 1HLO00 1,000,000,000 {C} | 1,000,000,000 {C) 150,000
Benso(w)inthoncene (K} 4.8 NA 0.31 290,000 680,000 14,000 {M})
Deazo(n)pyrene (K 020 {N) NA 0.3 29,000 68,000 3,700 ()
Henza(b)thsathene (K} 4.8 NA 0.31 290,000 680,000 L4000 {M)
Benco(g hijpeiylene 73 NA {1 23,000,000 54,000,000 1,508,000 (M]
Benzo(k)(uoranthene {K} 48 NA 0.31 2,900,800 6,800,000 1AG,000 {M]
Claysene (K} 480 NA RY 29,000,000 68,000,400 |, 460,000 {M)
Ditenzo(a h}aniheacene {K) (A8 NA 0.34 29,004 68 600 4,200 [0}
Fiuornuthene 2,500 NA 370 760,000,000 §,000,000,000 {C) 68,000
Flaoarene 2,500 NA 14,000 ' 760,000,000 I,()O()_(IUO_I}OQ {2y 89,000
Indeno (1,2, 3-cd)pyrene (K) 48 HNA 0.314 290,004 680,000 14 000 {M}
Naplithalene 750 NA 29 230,000,000 540,000,000 5,500
Phenanthrene 75 NA (N} 23,000,000 54,000,000 7,400
Pyrene 1,600 NA 11,000 474,000,000 1,400,000,000 {C} 56,000
4
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TIER [ LOOKUP TABLE FOR INDUSTRIAL LAND USE

DNR, USTD June 30, 1995

| S rd
Operational Memorandum No. 4

.
t—

Aftachment 2

CROUNDWATER (ng/l or ppb) SOIL (ng/kg or ppb)
Groundwaler
Healili-huosed Aesthetic Surface Waler _ Leaching 1o
Chentical Cilierta Criterin {A) Interfuce (GSI) Direct Contuct Croundwater (1)
Vaolatiles
Bensene 50 {N} NA 53 854,000 oo
toluene 1000 {N) 790 HO 160,060 000 16,000
Ethylhenzene 700 {N] ez 3 72,000,000 4,700
Xylenes 10,600 [N} 280 59 1,000,000,000 {C) 7,000
MU 690 NA 180 25,000,000 13,800
Pubynuddcnr Areintios {UNAS)
Acenaphihene 3,800 NA 38 810,000 06k 120,000
Acenoplithylene 75 NA 1] 16,000,000 1,400
Antluscene 21,600 NA 110,000 1,000,000 000 {C) 150,000
Bensof{nJanmnacene {K} 18 NA - 03 210,000 4,000 [M}
Henrafa)pyrene (K} 020 [N} NA 0.31 24,000 3,700/ {0))
Renzo(b}lumanthene {K) 48 NA 0131 210,000 100 { M}
Nenso{gh0perylene 73 NA 1) 16,006,000 1,500,000 {M}
Dewzofk tuormmhene (K} 48 NA (.3 2,100,000 140,000 (M}
Chiysene {K) 480} NA 0.31 21,000,000 I,q00,000 {M}
Dibenzo(n, innthiacene {K} 0,48 NA 0 21,000 4,200 {0)
Fluoinnihne 2,500 NA 370 S41, B0DH O00 68,000
I haorene 2,500 NA i-1,000 540,000,000 £9.000
Indeno (1,2,3-cd)pyrene {K) |8 NA 0.31 210,000 1,000 {M]
Nuplihualene 750 NA 29 160,000,000 5,500
Phenantheene 75 NA thy 16 oo 600 7,400
Pyrene 1,600 NA 11,000 340,060,000 56,000




