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The Blue Print Service Company @PS) facility
(Site) is located on the northeast comer of
Jefrerson Street and tZ* Street in Oakland,
Califomia (Plate l). The area surrounding the
Site consists of a mix of commercial and
residential buildings. The land surFace elevation
slopes gradually from 176 Street toward the
intersection ofJefferson Street and San Pablo
Street. The Site is bordered on the east by a two-
story wooden commercial building without a
basernen! and on the south and west by l7b
Street and Jefferson Street respectively. The
Site's northem property line is borderd from
east to west, by a two-story commercial brick
building a three-story residential brick building
and an approximately lS-footdeep depressed
area. which is believed to be the former basement
of a building that was demolished at an earlier
time.

1.1 Background

The Site previously contained a gasoline service
. station with three underground storage tanks

(USTs) on the soutlrwest comer ofthe Site. In
1986, BPS purchased the property and continued
to use the facility until 1987 to fuel its fleet of
delivery trucks. During the time BPS operated
the station only unleaded gasoline was stored in
the USTs located on-site. In 1987 the existing
buildings were dernolishd the USTs removed
and the Site was graded in preparation for the
construction of the present production facility.
The BPS production frcility consists of a one-
story structure, an adjacent parking area, and a
freestanding concrete block *all, which encloses
the parking area.

'l.t.l UST Removal

Three USTs used to store gasoline were removed
from the Site on June 16, 1987. At that time
holes were noted in the removed USTs and field
observation indicated there had been a release of
fuel into the soil and possibly groundwater.

.t.o INTRODUCTION

Affer UST removal in June 1987, the soil
beneath the tanks was excavated to a depth of
approxirnately 9 feet, aerated at the surface in
accordance with Bay Area Air Quality Control
Managernent Districf s Regulation 8, Rule 40,
and used as backfill for the excavation.

{ . { .2 Si te Invest igat ion

During February 1987, five soil borings were
drilled by HLA as part ofa geotechnical
elaluation of the subsurhce soil propedies and a
preliminary environmental site assessment of the
BPS property (l{LAa).

HLA &illed three borings 5 to 40 feet deep for
geotechnical evaluation. The Site is blanketed by
loose to medium dense silty sand fill, which
contains occasional debris, including brick
fragments. As measured in the borings, this sand
fill varies from approximately 3 to 6 feet thick.
The sand fill is underlain by an approximat€ly
l5-to z0-foot -thick layer ofnative, medium
dense to dense clayey sand. An approximately
lO-foot-thick layer of densg fine-grained sand
underlies this clayey sand. Bmeath the sand, a
stiffto very stiff silty clay extends to the 40-foot
depth investigated.

Two ofthe five soil borings were drilled to a
depth of 30 feet adjactnt to the three USTs.
Selected soil samples were analyzed for total
petrolzum hydrocarbons CfPtI) using EPA
Method 8015. The TPH concentrations in
samples from the two borings ranged from 46 to
3,300 milligrams per kilogram (mg&g). These
soil arnlysis results indicated that one or more of
the former USTs had released pclroleum
hydrocarbons into the soil.

'l .{.3 Groundwater Moniloring

In June 1987, tlLA installed three monitoring
wells (MW-l, MW-2, ard MW-3) at the Site.
The wells were completed to depths between 32

3,1466\03?292R Harding Lawson AGsociates
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and 35 feet below ground surhce (bgs). During
the monitoring wells' installation, soil samples
were collected at depths of 23.5 to 24 feet bgs.
The soil sample collected from MW-l was
reported to contain 4,500 mgflg volatile
hydrocarbons. The soil samples from the other
two well borings did not contain volatile
hydrocarbons above the reporting limits. After
construction and d€velopment, the monitoring
wells were checked for the presence of frw-phase
product and the water levels were measured.
MW-l was found to contain approxinately 30-
inches of free-phase product. Free-phase product
was not observed in the MW-2 and MW-3.
Groundwater level measurements indicated the
groundrater flow direction was north to
northeast. During the construction ofthe present
facility, it was necessary to abandon MW-2. The
loss of this well restricted HLA's ability to
calculate groundwater flow direction using
triangulation.

In January 1988, two addition monitoring wells
(MW-IA and MW-4) were installed by FILA at
the facility to be used for product recovery. One

, of-sito monitoring well (MW-5) was installed by
HLA in August 1988, approximately 170 feet

. north (downgradient) ofthe Site.

HLA has performed groundwater monitoring at
the Site since August of 1991, and quarterly
monitoring since the first quarter of 1994.
Historical results from this monitoring are
provided in Table l. Results indicate substantial
progress has been achieved in removing
petroleum hydrocarbons from the groundwater-
Free-phase product is no longer present in any of
the monitoring wells and benzenq tolueng
ethylbenzene, and total xylenes, @TEX) have
been reduced over 50 percent.

1.1.4 Free Product Recovery and
Groundwater Remediation

After free-phase product was found in MW-1,
the product in the well was removed on a daily
basis. Beween September 1987 an<i Nlarch
1991 BPS personnel removed an estimated 2,300
gallons of free-phase product in this manner.

HLA completed a treatnent feasibility study in
1990 and a groundwater treatnent system was
constructed. The grcundwater extraction and
treatnent system has been in operation since June
1992. The system extracts free product and
groundwater from MW-IA and MW-4, located
downgradient ofthe former USTs. The
extraction wells are equipped with air-actuated
submersible pumps that convey fluid from the
wells to an oil-water separator where the fre€-
phase product is separated from the groundwater
for storage into an aboveground product
convault.

Groundwater is drawn from the separator into a
3,000gallon polyurethane tank ft ioreactor)
where the hy&ocarbon constituents are further
reduced through an aerobic bioremediation
process. During the bioremediation process,
nutrient and air are injected into the tank and tho
groundwater in the bioreactor is constantly
recirculated to allow continual mixing ofthe air,
nutrient, and petroleum hydrocarbons. The
bioreactor processes groundwater in batches of
approximately 500 gallons which, after bio-
treatrnent, are pumped through sand filters that
remove the suspended solids and three liquid-
phase activated carbon filters, an'anged in series,
to remove the remaining hydrocarbons. A.fter
passing through a series of carbon filters the
water is discharged into the sanitary sewer under
a permit from East Bay Municipal Utility
District.

The system discharges between 700 and 1,600
gallons per day, depending on groundwater
elelations. This equates to a combined rate of
approximately 0.5 to I gallon per minute (gpm)
from the two wells. While the extraction rates of
the two pumps is not individually metered, it has
been observed in the field that extraction well
MW4 produces substandally more fluids than
extraction well MW-14.

To date, source removal by product recovery has
been the main priority at the Site. Between July
I O O I  ^ - , {  L , l .  l o o o . L ' ' . ' ^ r . . ^ - r . . . + ^ q  L ^ .
r / / !  4 , e  J q r J  .  J J I u r r  t s

removed approximately 867 gallons of free-phase
product Gasoline) from the groundwater.
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Assuming a value of 0.7 for the specific gravity
ofgasoline, this would calculate to
approximately 5,000 pounds of gasoline
removed. Bioreactor influent concentration data
indicates the bioreactor and carbon filters have
rernoved an sstimated additional 300 to 400
pounds ofgasoline in tho dissolved phase.
Thereforg the total amount gasoline recovered
from this Sito by the system and bailing is
approximat€ly I 9,000 pounds.

1.1.5 Corrective Action Plan

HLA issued a Corrective Action Plan (CAP),
dated November I l, 1997, to Alameda County
Health Care Services (ACHCS) that identified
and evaluated four corrective action altematives.
The CAP ras consistent with the National
Contingency Plan (NCP) and was prepared in
accordance with U.S. Environmental Protection
Agency (EPA) guidance documentation (EPA,
1988).

The CAP following findings generally concurred
with suggestions received from ACHCS
(ACHCS, 1997):

. Discontinue treatnent system operations
when free product is no longer observed at
the site.

r Further delineate the plume, as presented
herein.

. If feasible, use oxygen rele.asing compound
(ORC) to ftrttrcr degrade dissolved
hydrocarbons.

r Proceed with Risk Based Corrective Action
(RBCA) and implement risk management
approaches at the site.

34466\037292R Harding Lawson Associater
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This additional investigation provided data to
further evaluate the lateral extent ofpetroleum
hydrocarbons in groundwater near the Site, and
to evaluate the possibility of other hydrocarbon
plumes impacting the Site. Activities conducted
during this investigation include installation of an
upgradient well, soil and groundwater sampling,
and collection and analyses ofa product sample.

2.1 MW-6 lnstallation

kr April 1996, monitoring well MW-6 was
constructed southwest ofthe Site to provide
additional data for the analysis ofgroundwater
gradient. MW-6 was installed in the public right-
of-way on the northwest comer of the Jefferson
Street and lTth Street intersection. The well was
drilled using 8-inchdiameter hollow-stem augers
and was completed using 2-inchdiameter
Schedule 40 flush-threaded PVC pipe. The we[[
was constructed to a total depth of 35 . 5 feet bgs
with l0 feet of0.O2-inch slotted screen. The
annulus was filled rvith No. 2/12 sand ftom the
bottom ofthe boring to a depth approximately 2
feet above the top ofthe screen interval followed
by 2 feet ofbentonite pellets hydrated with water.
The remainder of lhe arnular space was filled
with cement. The monitoring well was secured
with a locking cap and completed with a flush-
mounted steel well cover.

The groundwater monitoring well was developed
using a surge blockibailer technique and pumped
until the water is visually free ofturbidity.
Pumping was continued until at least five well
volumes of groundwater were removed.

Prior to thc installation of MW-6, monitoring
data indicated a northem groundwater gradient.
However, groundwater elevation data gatlrered
when MW-6 was installed showed a southem
direction to the groundwater flow. HLA believes
lhis apparent reversal ofthe gradient was the
result of intensive dewatering activities being
performed at two construction sites located

2.O INVESTIGATION

within a block to tle south ofthe Site. Sinco the
completion ofthe dewatering activities in late
1995, the direction ofgroundwater flow has
retumed to north to northw€st with a gradient
ranging from 0.0025 to 0.0001 ff/ft.

2.2 Monitoring Well Sampling

Monitoring Wells MW-IA MW-3, MW4,
MW-5, and MW-6 were last sampled on June 30,
1999, to satisfy ACHS quarterly groundwater
monitoring requiranents. At least thre€ well
casing volumes ofwater wer€ purged from each
well before sampling. A state-certified ana$csl
laboratory analyzed water samples for TPH as
gasoline CIPH gas), methyl t-butyl ether
(MTBE), and BTEX. Table I contains a
summary of historical goundwater monitoring
analytical results. Laboratory reports are
included in Appendix A.

2.3 Offsite Soil and Groundwater
lnvestlgation

On March 4, 1998, I{LA collected additional
offsite soil and groundwater information at six
locations, shown on Plate 1. Gregg Drilling and
Testing, Inc. of Martinez, Califomia advances
five boring with a cone penetrometer test (CPT)
rig. This rig uses hydraulically driven rods that
are pushed into the soil. The CPT rig is capable
of measuring stratigraphy characteristics and
collecting groundwater and soil samples.

The cone penetrometer equipment measures the
cone bearing pressure (Qc), sleeve friction (Fs)
and pore water pressure (U) at the tip ofthe rod
as it pushes through the soil. The friction ratio,
Fs/Qc, is used to characterize the qpe of soil
encountered as the rods are advanced. The pore
pressure measurements determine whether the
soil is in a saturated zone or not. CPT
tccluroiogl to lr-,g Lhc soil characteristics *as
used at three ofthe boring in this investigation.

43,f466\037292R Harding Lawson Associatea
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The results ofthe CPT data aro presented in
Appendix B.

Two soil samples were collected in each boring
with the exception of CPT-S; one at tJ-re near
surface beneath the concrete or asphalt and one
at or near the capillary fringe (serni-saturated
soils directly above the groundwater table). The
samples were collected in %-inch stainless steel
tubes, which were irunediately sealed widl
Teflon tape and end caps and placed in an iced
cooler for storage. Groundwater samples were
collected through temporary well casings that
were placed in the borings using a stainless-steel
bailer. The groundwater samples were contained
in 40-milliliter glass vials and placed in an iced
cooler for storage. All samples were trarsported
to a state certified laboratory under chain-of-
custody protocol and analyzed for TPH gas,
BTEX, and MTBE. Laboratory reports are
included in Appendix A.

The six borings were located in the parking lanes
of lTth Stree! 18th Street, San Jefferson Street
and San Pablo Boulevard. Two ofthe borings
(CPT-I and CPT-2) were located upgradient of
the Site and the remaining four borings (CPT-3
through -6) were located downgradient to define
the lateral extent ofrhe plume.

2.4 Product Sample

On April 2, 1998, HLA collected a sample ofthe
free-phase product from the oil-water separator
at the onsite groundwater extraction and
treatment system. The product was extracted
with groundwater from MW-IA and MW-4
beforo entering the oil water separator, where the
laminar flow condition allows product to separate
from the groundwater. The product gathers in a
series of weirs in sufficient quantities to allow
collection ofa reasonably pure sample of
product.

HLA stored the sample in a cooled container and
s€nt it under chain-of<ustody protocol to
Fr iF?{h .h  rn r l  E ln ' .  r  In r  fF" i . J r . - \  ^FC^. r r l ^

Washinglon for analysis. Fnedman is an
environmenlal chemical laboratorv. which

specializes in product analysis. The sample was
analyzed for hy<lrocarbon characterization by gas
chromatography with a flame ionization detec{or
(GCiFID method); for paraffins, iosparaffins,
aronatics, naphthenes and olefins @IANO) by
gas chromatography with mass spectrometry
(GC/lvIS method); and for the presence of
organic lead by inductively coupled plasma
(ICP). The completed summary report from
Friedman is included in Appendir C.

34466fi37292F. Harding Lawson Associater
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3.0

The following section discusses results ofthis
investigation based on CPT dat4 soil and
groundwater samples, historical groundwater
monitoring, and analysis a product sample. The
CPT data presents information about the local
soil statigraphy. The soil and groundwater
samples are used to present information on the
e,dent ofthe existing hydrocarbon plume. The
groundwater monitoring data shows the changes
ofgroundwater conditions over time. The free-
phase product analysis presents information
relating to the source ofths product.

3.'l QuarterlyGroundwater
Monitoring Results

Results from the most resent quarterly
groundwat€r-monitoring €vent indicate a decline
in the petroleum hydrocarbon concentrations in
the wells. This is further supported by the
absence of free-phase product in the monitoring
wells and in the oil-llater separator. Graphs D-l
through D-5 in Appendix D show declining
dissolved hydrocarbon concentration in
monitoring wells after free-product removal was
complete. These graphs show declining
concentrations of TPH gas with a less
pronounced decline for BTEX. Except for a
delection of 0.5 micrograms per liter (ygtL)
ethylbenzene in December 1997, no petroleum
hydrocarbons have been detected in MW-6. The
msults of the last monitoring event are presented
on Plate 2 and historical results are summarized
on Table l.

3.2 CPT Data

CPT data was collected at CPT-I, CPT-2, and
CPT-3 (presented in Appendix A) that confirmed
IILA's previous assessments ofthe local soil
stratigraphy. The area consists of l0 to 15 feet
of silty-sand and clay fill material with an
underlying sandy+lay unit containing more
permeable sand lenses. The groundwater level
was found approximately 24 to 26 feet bgs,

RESULTS

which aro consistent historic groundwater level
m€asuremenB.

3.3 Soil and Groundwater
Ghemical Analyses Resulls

3.3.'l Soil Samples

The chemical analysis results from six soil
samples collected in the upper two feet at each of
the sample locations (CPT-I through CPT{) are
presented on Plate 3. Results from soil samples
collected at or near the oapillary fringe at five of
the CPT locations are presented on Plate 4; a
capillary fringe sample from CPT-5 was not
obtained due to refusal at 17 feet bgs.

MTBE was not detected in any of the soil
samples analyzed and no petroleum hydrocarbons
were observed, with the following two minor
ec€ptions at location CPT-2:

. The shallow soil sample (l.0 to L5 feet bgs)
was reported to cont4in xylenes at 6
microgram per kilogram (Fg,/kg).

. The capillary-fringe soil sample (24 to 24.5
feet bgs) contained TPH gas at 4.3 mg&g.

Table 2 summarizes chemical analysis results
from the soil samples and the laboratory report is
located in Appendix C.

3.3.2 Groundwater Samples

Chemical analyses results from five groundwat€r
samples collected from CPT locations 1,2,3,4,
and 6 are presented on Plate 5; the CPT rod
could not be advanced to groundwater depth at
location CPT-5.

None ofthe samples contained detectable
concentrations MTBE. Groundwater from four
of tlte locations contained low
TPH gas concentrations ranging from 0.42
milligrams per liter (mgll) at CPT-6 to 0.05

34466\037292R Harding Lawson AGsociates
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mg/L at CPT4. CPT-6 also contained the only
benzene detected at 1.2 VdL. The only other
detectable hydrocarbons in the groundwater
samples were fiom CPT-2, which contained
toluene and xylenes at 0.6 and2 pglL,
respectively. The chemical analysis results ofthe
groundwater samples are summarized in Table 3
and the laboratory report is located in
Appendix C.

3.4 Product Sample Results

Friedman analyzed tho product sample from the
oil-water separator for hydrocarbon
characterization. Based on background
information provided by HLA Friedman
summarized their analysis ofthe product
characteristics. A copy ofFriedman's report is
located in Appendix B.

Friedman found that the sample appeared be aged
unweathered leaded gasoline. The product
appeared aged because ofthe low proportion of
the most volatile constituents (specifically n-
butane) compared to what is normally found in
gasoline. However, the sample did not appear
significantly weathered by either water
solubilization or evapoftrtive processes.

The sample was found to contain concentrations
oforganic lead normally found in leaded
gasoline. The sample was not found to contain
any MTBE or other alcohol and ethers found in
most gasoline produced after 1990.

3,1466\037292R Harding Lawson A3rociates
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HLA has identified the following conclusions
based on the results of this investigation.

4.1 Completion of Free Product
Recovery

. Free-product recovery is complete.
Groundwater monitoring results and CPT
data indicate that free product is no longer
present at the Site. Free product has not
been observed at the Site since 1997.

. The product removed &om the Blue Print
Services facility at 1700 Jefferson Street is
likely to have been from a release prior to
BPS's ownership ofthe sito because the
released product appears to be leaded
gasoline which was not stored by BPS.

r Tho majority ofhydrocarbon mass recovered
from the site has been associated with free
product recovery (98 percent); the dissolved
mass removed during 7 yean ofgroundwater
extraction is comparatively negligible to the
freg product mass.

4,2 Extent and Disposition of
Dissolved Hydrocarbons

. The petroleum hydrocarbon plume at the Site
has not migrated substantially offsite.

o No carcinogenic compounds were found
above the Maxirnum Contaminate Levels for
drinking water set by the State of Califomia
in the offsite CPT borings.

c With the remoral of free-phase product, the
hydrocarbon plume appears to be stable and
groundwater quality at the Site has greatly
improved. Groundwater quality is
anticipated to continue improving with
natural attenuation.

r The use of ORC (as suggested in the CAP)
may enhance biodegradation rates and
accelerate natural attenuation.

4.O CONCLUSTONS

4.3 Treatment System Status

. Ths treatnsnt system has achieved its
primary purpose of removing free product
from the Site. More tlnn four quarters have
passed without the observation of free
product in aay well on- or offsite. This
situation warrants the discontinuation of
treatnent operations based on the CAP
(HD4c, 1997) and zuggestions from ACHCS
(ACHCS, reen.

r Groundwater extraction is no longer an
efficient method of site remediation because
the treatment system was designed for ftee
product recovery and due to the relatively
low hydraulic conductivity in area (thus low
flow rates ofthe extraction wells). The
current system would not be able to extract
signifi cant amounts of dissolved
hydrocarbons in the groundwater if it wero to
continue operating.

34466\037292R Harding Lawson Associate3
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5.O RECOMMENDATIONS

HLA provides the following recommandations
based on the results ofthis investigation and the
CAP findings:

l. Tum offthe recovery system now that free
product recovery is complete.

2. Accelerate natural attenuation by installing
ORC socks in wells MW-IA MW-3, MW-
4, and MW- 5. The ORC socks will serve to
increase the dissolved oxygen content in the
groundwater thus enhancing the ratural
biodegradation of the remaining hydrocarbon
constituents. The ORC will be installed from
the bottom ofeach well to near the top of
groundwater surface. Three weeks prior to
groundwater monitoring the socks will be
removed from the wells and the dissolved
oxygen @O) levels in the groundwater at
each well will be measured. During the
quarterly groundrvater event, the Do will
again be measured and after sampling is
complete the ORC socks will be replaced in
the wells.

3. Proceed with RBCA and implement risk
rumagement approaches at the Site after one
year of ORC application.

934466A37292R Harding Lawson Arsociates
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Hrrd ing  Lrw6on A s  soc l r tss
Engineering and
Enviaonmenlel Services

City Blue Groundwater Investigation
1700 Jefferson Street
Oakland. california 94612

EXPLANATION

$ eri"ting Monitoring VVetl

+ CPT Sample location

+ Abandoed \ bll

Tarrr ----.-

\st

i^st
/o loo ,oo I( -+

I
r 

scALE tN FEET

isrr
P R O J  E C T  N U M B E R

34466.1
O A T E

03/04/9E
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Hr rd ing  L !wson  A  s  soo  i r t cs
Engineering and
Environmental Services

City Blue Groundwater Investigation
Results of Shallow Soil Samples
1700 Jefferson Street
oakland, California 94612

3

EXPI-ANATION

S eri"tlng Monitoring Well

+ CPT SamDle location (tl \7r-

, {

\?" {t ^--
7z

{O Eenzene lpg/kg) ND(<s)
Tolucnc 0g/tg) ND(<5)

Ethylbem€ne (!gn(g) ND(<6)
XylEncs ogrkgl ND(<5)

IPH g.s (r|g/|(g] ND(<l]
MTBE oq/tsl ND{<5ol

0.5' lo 1.0
Benzenc (Igifg) t{D(<61

Tolu.ne (||g|ikg) ND{<51
Ethylbcnzene (rutkg) ND(<5j

Xylenes 0g/*g) ND(<51
IPH grs (mgftg) NDFrI

MTBE luoAol NDa<50'
IgTH

sr
o.o' to r.9'

Benzene (pg/kg) ND(<E)
Toluene og/kgl ND(<51

Ethylbenzene og/tg) ND(<5)
Xylenes (Ugftg) NO(<5)

TPH gas (mg/kg) ND(<l)
MTBE 0gl(g) ND{<50}

a
-4

rT-6 0 . 5 ' t o  1 . 0 '
Eenzene (Ug/kg) ND(<10)
Toluene(pg/kg) ND(<10)

Ethylbenzene (!g/fg) NO(< t0)
Xylen€E([gikg) ND(<10)

TPH ga5 {mg/kg) ND(<2}
MTBE {|tg/kg} ND(<100}

vlW-5

t
tzlH

St

7elrl---'.--
\_ sr

1.0' to 1,6,
Benzene (pg/tgl ND(<6)
Toluene (pg/kgl D(<51

Ethylbcnzcne(Fg/kg) ND(<5)
xylenes (pg/tgl 6

T?H 9.6 (mg/kg) ND(<1)
MTBE (pg/ks) ND(<501

Eenzefle (pg/kg) ND(<s)
Toluene 0g/kg) ND(<5)
r€nzenc (ygitg)
Xylenes 09fl(g)

TPH ga6 (mg/kg) ND{<l}

ism
P R O J  E C T  N U M B E R

34466.1
D A ' E

03/04/9E



EXPLANATION

$ fxisting Monitoring Vl/Iell

+ CPT Samole location o7z-

,q\ a; t .

72
({\ Bcnz€ne (E/kg) NO(<t)

Toluenc 0gr'kg) ND(<5)
Elhylb€nzcn€ (Igrkg) ND{<5)

Xylenes (Ug/kgl tlo(<51
TPH ga3 (mg/kgl ND(<ll

ItmBE og/rs, ND(<501
23-9:19_Zlq

Benzcie 0g/rg) ND(<si
Toluelle (Fgrkg) ND(<si

Ethylbenzene (Igftg) ND(<51
Xylenes (pgrkg) ND(<51

TPH gai {mqftg) ND(<tl
i'ITBE 0gl(g) ND(<50: c st

\

-=4"--\

23.0' to 23.5'
B€nzene 0g[(g] ND(<5)

Toluene 0gftg) I'lD(<s)
Ethylbenzene (pg/kg) ND(<s)

Xylenes {Ign(g) ND(<s)
TPH g6s lmgrkg) ND(<l)

MIEE (pg/kg) ND(<501

-- 
,f+ / "T-o \

rPr-6 / \ \--J/ \ \

) si \t,t
| 777J

S7"

\l-{ \--------_...-

Toluene {pg/kg) NO{<51
Ethylbenzsnq 0rg/kg)

Xylenes 0g[(g)
TPH gas (mgftq)

2'1.0' to 2,4.6'
Benzene og/kgl ND(<30)
Toluene (ggltg, D(<301

Ethylbenzene0g/k9) ND{<30}
Xylen€s ogtkg) ND(< 301

TPH gas (mg/kg) 4.3
MTBE (pg,tg) ND(<300)

Hard in !  L rwson A s  6oc i r tas City Blue Groundwater Investigation
Results of Gapillary Fringe soil Samples
1700 Jefferson Street
Oakland, California 94512

P L A T E

-
a

Engineering and

P R O J E C T  N U M B E R
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O A T E
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EXPLANATION

$ eri"ting Monitoring Well

+ cPT Sample location
9r-

\"% 20Th

ta \
((\ \

Benz€nc (pgrkgl ND(<0.51

Toluene (Fg/tg) ND(<0.6)
Ethylbenzene (Igrkgl ND(<0.51

Xylencs {Ugrkg} ND{<21
TPH gs3 (mg/kg) 0.18
MTBE (gqtkg) ND{<5)

Berzene (pgrkg) ND(<0.5)
Toluene (Ig/tg) ND(<0.51

ElhylbenzenG (Fg/kg) i lD(<0.51
xylenes ([grkg] ND(<2)
TPH gas (mg/kg) 0.05

MTBE {pq/kg) ND(<5) A-\ .-\? \
9llr \

\

Benzene (Ug/lg) 1.2
Tolu€ne (pg/kgt ND(<0.5)

Ethylbenzene (pg/kq) ND(<0.5)
Xylenes (Ig/kg) ND(<2)

TPH gas (mg/kgl 0.i12
MTEE (lsrkg) ND(<5)

t+H
Sl

-\ \/-

Senzene (pgrkg) ND(<0.51
Toluene (Fgrkgl 0.6

Ethylbenzene (Fgrkg' i lD(<0.5)
Xylenas (!g/tg) 2

TPH gas (mg/kgl 0.20
MTBE {pg/kg} ND{<6)

Berzene (Fg/kg' t{D (<0.6)

Toluene(Igrtg) ND{<0.5)

Ethylbenzene (pgrk9) ND(<0.5)
Xylenes (pgrkg) ND(<2)

TPH gas(mg/ks) ND{<0.05)
MTBE (Ig/kg) ND(<51

/6/ \
\ /  \
Y /  \olo- :t--- N

I
SCALE iN FEET

-  r r r r a rnq  L lwson  A  s  soc  r r r . s

- EnEineering and
i--E- Entrronmentai sewrces

i=-l-i!i!

Gity Blue Groundwaler Investigation
Results of Groundwater Samples
1700 Jefferson Street
oakland, California 94512
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APPENDIX A

LABORATORY DATA
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American Ent'ironmental Nenvork 
I

PAGE 7

AEN (CALIFORNIA)
QUALITY COI{IROL REPORT

AEN JOB NUI''IBER: 9802255
CLIENT PR0JECT ID: 34466-1

All laborator"y quality control parameters' l imi ts. were found to be within established

Definit io.rs

LaborEtory controt s8tPle (Lcs),frethod spikr(s)! cont.ot sarptes of knom c.rFo€ition. Lcs atd tlethod sPike
data arc ured to vaLidate b6tsh snatytica[ resuLts.

lletrix spike(3)t lli$or of € satpte (aqueotJs or solid) rith added q,|€ntitie6 of specific corpourds and'""ii*tJ 
t.-iij entiri anatyticat iroceduie. tlatrix spike and n€trix spik! d.Fl.icate oC data are advisory.

lethod Blankt An anstyticaL contrct conslsting of 61,1, resgents, inte.nrl gtandsrds, atd SurloEate standards

"i""i"a 
trt"""O itte oti.. anal,yticet process. used tq npnltor taboratory backEro.rnd and reEgent contamination.

llot Detected (ilD): ltot detectrd at or .bo,r. the r.porting tinit.

Retative Percent 0ifferen€c (Rmr! An indication ot method prccision b€sed m d.Ft icste arol'ysis.

ReDortinq Limit (RL)l lhe toH€3t concentration routinety detefinincd during taboratory oPerations. The RL is
g"i"."fti i io f-fi ilrs the lethod oatcctioo timit tlol!. ReForting liulis arc !8trix, !E!hod, and anrLvte
aepenaent ard take into accclJnt any dittltions Pcrformd as p€rt of the analysis.

Surrogatesi OrEanic cotrFourds $ich are si||titar to anstyt$ ol interest in ch€oicat behqvior, but ere not foutd
in eriirornental sarples, Surrog.tes are added to all, btanks. Catibration ard che.k standa.ds, gatrPtes' and
spiked sampl,es. Su"rogate 

"""ot""y 
is [Fnito.ed as an indication of acceptabte sarFle prep"ation and

instrurEntaI perfomEnce.

D: sur.osates di tuted out.

#l Indicates resutt outside of established taboratory oC tit i ts.

I
I
I
I
I
I
I

I
t
I
t
I
I
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Ame r ic an E nt i ro nm e ntal N e nv ork

rAUL i

MRDiNG I.A}ISON ASSOCIATES

SMPLE ID: 9808G1,,J04
AEN LAB N0: 9802255-04
AEN WORK 0RDER: 9802255
CLIEITT PR0J. ID: 34466-1

DATE SA},iPLED: 02/L9/98
DATE RECEIVED : 02/ 20/98

REP0RT DAIE: 03/03/98

I AMTYTE
t4FRr00/
cAs#

REPORTiNG
RESULT LIMiT UNITS

DATE
AMLYZED

I
I
I

BTEX & Gasoline HCs EPA 8020
Benzene 7l-43-2
Toluene 108-88-3
Ethylbenzene 100-41-4
Xyienes, Total 1330-20-7
Purgeable HCs as Gasoline 5030/GCFID
Methyl t-Butyl Ether 1634-04-4

Non-target compounds included in gasoline nesult.

Not detected at or above the reoortinq limit
Value at  or  above report ing l imi t

ND
ND
ND
ND

0.18 *
ND

0.5 ug/L
0.5 ug/L
0.5 ug/L

2 ug/L
0.05 mg/L

5 ug/L

02/?6/98
02t26/98
02/26/98
02/26/98
a2/26/98
02/26/98

ND=



Americcm E nvironmentct 
;:3t- I

HARDING I-Al.lsON ASSOCIAIES I
I
t
I

SAMPLE ID: 9808G1,102
AEN LAB N0: 9802255-02
AEN W0RK ORDER: 9802255
CLIEI{T PROJ. ID: 34466-1

DA'TE SAI1PLED : 02/ 19 / 98
DAIE RECEMD: 02/20/98

REPORT DATE: 03/03/98

IT1EIHoD/
cAs#

REPORTiNG
RESULT LII{IT

DATE
ANALYZEDANALYTE

BTEX & Gasoline HCs
Benzene
To luene
Ethyl benzene
Xvl-enes. Total
Plrqeable HCs as Gasoline
Methyi t-Butyl Ether

EPA 8O2O
I  L-1"J- Z

108-88 -3
100-41-4
1330-20-7
5O3O/GCFID
1634-04-4

ND
ND
ND
ND
ND
ND

0.5
0.5
0.5

L

0. 05
5

ug/L
ug/L
ug/L
ug/L
mg/L
ug/L

t
vlt 10t t68,i'fii,'i,E I
\tr',tr\',Z8 ' 1

ND = Not detected at or above the reporting limit
* = Value at or above repor"ting limit

I
I
I
t
t
I
I
I



Ame ri c an Env ir o nme nt aI lr.i etw o rk
HS Ceniriclrioo: ilTl .\lHA lccrediration: I l l l.+

I
t
I
t
I
I
l.
I
T
I
I
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I

rAuL .i-f i:a^r'.,.. t isl lt

MAR I 19.c8

HARDING LAl,lS0N ASS0CIATES
383 FOUR]H ST., sTE. 3OO
OAKLAND, CA 94507

ATTN: JMES HCCARTY
CLIENT PROJ. ID: 34466-l
CLiENT PROJ. NA|IE: CITY BLUE/OAKD
C.0.C. NUMBER: 1678

Di rector

REPORT DATE: 03i03/98

DATE(S) SAMPLED: 02/19/98

DATE RECEIVED: 02/?Q/98

AEN W0RK 0RDER: 9802255

PROJECT SU|\,IMRY:

0n February 20, 1998. this

C1 ient requested sampie(s)
anal ysi s are sunmari zed on
repoit for a surunary of QC

Samples will be stored for
of in accor dance with State
by prior arrangement.

If you have any questions, please contact C'l jent Servjces at (510) 930-9090.

labor"atory received 5 water sampie(s).

be analyzed for chemical par"ameters. Results of
the foliowing page(s). Please see quality control
data pertaining to this proiect.

30 days after completion of analysis, then disposed
and Fedenal regujations. Samples may be archived

Larr lzKle in
Labdratory

.1;ral.,l ' ic ;;t S e r',, Ice s.[b i- iite Eitt i. rt; itttt e iri

-l- i":0 i; inc:tl Rulti . Plc::s]nr :1il l . C.\ ' t+_i:-t , t: i0) 9iU-9i)9rl . F.\..\ i  i0) 9_1(It): io
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Ame r ic utt E ny iro nme ntal !'l ent' or k

rAuc J.+

I
I

AEN JOB N0: 9802248
INSIRUMENT: H
MTRiX: S0lL

QUALITY COI{TROL OATA

|'IETHOO: EPA 8020. 5030 GCFID

Surrogate Standard Recovery Sunnary

Date
Anal yzed Cl ient  Id. Lab Id.

Percent RecoverY

Fl uor^obenzene

03/ 04/98
03/Q4l9B
03/05/98
03/04/98
03/04198
03/04198
03/04t98
03/04t98
03/ 05/98
03/ 04/98
03/ 04/ 98

QC Lin i ts :

9808S001
9808S002
98085003
98085004
9808S005
9808S006
9808S007
9808S008
9808S009
9808S0r0
9808S011

01
02
03
04

UO
07
OB
09
10
11

r02
101
101
101
100
10?
101
101
101
r02
I02

70- 130



Ame ric an E nt, ir a nme ntur 
rfr*;rf I

HARDING LAWSON ASSOCIA]ES I
I
I
I
I

SAI''IPLE ID: 98085011
AEN l-AB NOr 9802248-11
AEN }J0RK ORDER: 9802248
CLiENT PROJ. ID: 34466.1

DATE SNPLEO: 02/L9198
DATE RECEIVED : 02/20/ 98

REP0RT DATE: 03/09/98

AMLYTE
I,iFI'HOD/
cAs#

REPORTING
RESULT LII'IIT UNITS

DAlE
AMLYZED

BTEX & Gaso'line HCs
Benzene
Tol uene
Ethyi benzene
Xylenes. Total
Pirrgeable HCs as Gasoljne
Methyl t-Butyl Ether

EPA 8O2O
I L-+O- Z
108-88-3
100 -41-4
1330 -20-7
503O/GCFID
1634-04-4

5
5
1

50

ND
ND
ND
ND
NO
ND

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg

a3/04/98
03/04t98
03/04/98
03/04/98
03/04/98
Q3/04/98

I
I
IND = Not detected at or above the reporting limit

*  = Value at  or  above report ing l jmi t

I
t
I
t



SAHPLE ID: 98085009
AEN l-AB N0: 9802248-09
AEN W0RK ORDER: 9802248
CLIENT PR0J. ID; 34466.1

Americ an E nv i ro nme ntaL N e tu' o r k

PAGE 10

HARDING I.Al'lSOiI ASSOCIATES

DATE SAI{PLED: 02/ L9/98
DAIE RECEMD: 02120/98

REPORT 0A1E: 03i 09/98

AMLYTE
l'lFI'Hoo/
cAs#

REPORIING
RESULT LIHIT UNiTS

DA1E
NALYZED

BTEX & Gasoline HCs EPA 8020
Benzene 71-43-2
Toluene 108-88-3
Ethylbenzene 100-41-4
Xylenes, Total 1330-20-7
Purgeable HCs as Gasoline 5030/GCFID
Methyl t-Butyl Ether 1634-04-4

ND
ND
ND
ND
ND
NO

L0 ug/kg
10 uglkg
10 ug/kg
i0 uglkg
2 ng/kg

100 ug/kg

03/05/98
03/05/98
03/05/98
03/ 05/98
03/05t98
03/05/98

Reporting limits elevated due to matrix intenference.

ND = Not detected at or above the reoortinq limit* = Value at or above reporting limit



Ame ric ntt E ny it' o nmenta I N etwo rk

PAGE 8 I
t
I
I
I

MRDiNG LAWSON ASSOCIATES

SAMPLE ID: 98085007
AEN LAB N0: 9802248-07
AEN }l0RK 0RDER: 9802248
CLIENT PR0J. ID: 34466.1

DATE SMPLED: 02/L9/98
DATE RECEMD: 02/2Q/98

REP0RT DAIE: 03/09/98

AMLfiE
HEIHOD/
cAs#

REPORTING
RESULT LIIIIT UNITS

DAIE
AMLYZED

BIEX & Gasoline HCs
Benzene
Toluene
Ethyl benzene
Xvlenes. Total
Pirrgeab'le HCs as Gasoline
t4ethy'l t-Butyl Ether

EPA 8O2O
7t-43-2
108-88-3
100 -41-4
1330-20-7
503O/GCFID
1634-04-4

5 ug/kg
5 ug/kg
5 ug/kg
5 ug/kg
1 mg/kg

50 ug/kg

:l
03/04t98g,ii,ii!fiE I
3ii3ti?3 1

',I

ND
ND
NO
NO
ND
ND

ND = Not detected at or above the reporting limit
* = Value at or above reporting iimit

I
I
I

t
I
t
I



SAI,IPLE ID: 98085005
AEN LAB N0: 9802248-05
AEN bJORK 0RDER: 9802248
CLIENT PR0J. ID: 34466.1

Aine ric an E nv i r o nme ntal N e nt' or k

PAGE 6

MRDING I"AI.|SOII ASSOCIATES

DATE SMPLED: 02/19/98
DA'IE RECEIVED : 02/20/98

REP0RT OAIE: 03/09/98

DATE
ANALYZED

REPORTIlIG
LIH]T UNITSRESULT

I
I
I
I
t
T
I
t
I

t{EIH00/
cAs#AMLYTE

BTEX & Gaso]ine HCs
Benzene
Tol uene
Ethyl benzene
Xy1enes. Total
Purqeable HCs as Gasoline
Methyl t-Butyl Ether

EPA 8O2O
I L -+-5- a
108-88-3
100-41-4
1330-20-7
5030/GCFiD
1634-04-4

ND
NO
ND
ND
ND
ND

5 ug/kg
5 ug/kg
5 uglkg
5 ug/kg
1 mg/kg

50 ug/kg

03/04/98
03/04198
03/04/98
03/04/98
03/04t98
03/04/98

ND = Not detected at or above the reoortinq limit
*  = Vaiue at  or  above report ing l imi t

t
t
I
I
I
I
t
t
I
I



HARDING [-A}JSoN ASSoCIATES

American Environme

DATE SNPLED:
DATE RECEiVED:

REPORT DATE:

PAGE 4

S/tl.lPLE ID: 98085003
AEN L{B N0: 9802248-03
AEN ItlORK 0RDER: 9802248
CLIENT PROJ. ID: 34466.1

02/19/98
02/20/98
03/09/98

t
I
t
I
I
I
I
I

,l

DAIE
AMLYZED

REPORTING
RESULT LIHIT UNITS

HEIHoD/
cAs#AMLYTE

BTEX & Gasoline HCs
Benzene
To l uene
Ethyl benzene
Xylenes, Total
Purqeable HCs as Gasoline
Methyl t-Butyl Ether

EPA 8O2O
7L-43-2
108-88-3
100-41-4
1330-20-7
5O30/GCFID
L634-04-4

ND
ND
ND
ND

4.3 *
ND

JU Ug/Kg
30 ug/kg
30 ug/kg
30 uq/kq
5 mq/kq

300 us/ks

03i 05/98
03/05/98
03/05/98
03/05/98
03/05/98
03/05/98

ND = Not detected at or above the reporting limit
* = Value at or above reporting limit

I
I
I
I
I
I
t
T



I
I
I
I

Americ an E nt, ironme ntal N e nv o r k

PAGE 2

HARDING I-A}JSON ASSOCIATES

SAHPLE ID: 98085001
AEN t-AB N0: 9802248-01
AEN W0RK ORDER: 9802248
CLIENT PR0J. ID: 34466.1

DATE SAIIPLED: 02/19/98
DAIE RECEIVED : 02/ ?A /98

REPORT DATE: n/49/98

AMLNE
MFIHOD/
cAs#

REPORTING
RESULT LIMIT UNITS

DATE
AMLYZEDI

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

BTEX & Gasoline
Benzene
Tol uene
Ethyl benzene
Xylenes, Total
Purgeable HCs
Methyl t-Butyl

as Gasol ine
Ethen

EPA 8O2O
71-43-2
i08-88-3
100-41-4
1330-20 -7
5O3O/GCFID
1634-04-4

03/04/98
03/04/98
03/04/98
03/04/98
03/04/98
03/04/98

5
q

1
50

ND
ND
ND
ND
ND
ND

ug/kg
ug/kg
ug/kg
uglkg
mS/kS
ug/kg

ND = Not detected at or
* = Value at or above

above the reporting
report ing l imi t

l imi t



DISTRIBUTION

Groundwater Investigation
Blue Print Service Compaay
1700 Jefferson Street
Oaklan{ Califomia 946 12

August 13, 1998

2 Copies

I Copies

JctrtMAs/nrlw34s66/036 946R

Mr. Jeff Cb-ristoff
Blue Print Service Company
1057 Shary Circle
Concord CA 94518

Mr. Don Wayne
Alemeda County Health Care Services
Environmental Protection
I 13 [ Harbor Bay Parkway, Suite 250
Alamed4 Califomia 94502-6577

I
I
I
t
I
I
I
I

,,I
I
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I
I'l
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I
I
t
I

Harding Lawson Associates
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r/ LC, Lags

garding Lavrson Associ.ales
Engine€ring ald Envirodrental
383 4 tsh  SCreet ,  Tb i rd  F loor
Oak1ard, CA 94 607

AEtentior: it is Mccalty

.Re-fererzce: ABal,ytical R€sulEs

I
I
t
T

Project Nafie:
Dr^aa- r  ' ' t ^  .

.Date leceived I
Chain Ot Custody:

Cl.ly BIue G'tl !4onitorinq'
4 5 5 5 9 - 1
o7 /  0r/  99
23  08

CLS Job
N o . . .  R 3 0 0 5
No.  . .  823005

to atrd

provide

T
I
I
I

following analyses were performed on the above refereaced

!Io. of fu-rlalou.ud
SaopI es $ee .tlal'ysis Description

10 Dayg TPH as Gaaoline, BTEN altd !'ITBE

proj dcE :

These samples were received by CLS Labs in a chil led, intact. sE.aEe
accompanied by a valid chain of custsody documene.

Calj-braEions for alalyEical testing have been performed in accordaace
pass  the  EFA,s  c r i te r ia  fo r  accept ;b i l i t y .

Analytical results are atEached Eo this lelter. Please call i f we carl
add iE ionaL ass is ta lce .

S incere ly ,  ,  / ,

,ftr-*Yt*A
,fames Liang. ph. D. 

-
T . a h ^ r . f  ^ F /  n i , a F F ^ r

:l

I
I
I
I
I
I
t32.19 Fitzgerald Road Rancho Cordova, CA 957J2 (916) 638-7301 Fax(916)638-4510



I Analysi s Report, total PeEroleum
Psrge and T!aP,

c]ienE r Hardlnq LalrEo! AEaociatea
engineEriaE and ErlvironEelrlal
383 4 tb  S t rae t ,  Th i rd  F loor
oaklaad" cl 945 07

ProjecE: city BIue Gw MoEiuoriDg

Date ,SarnpL ed: 06 /30/99
DaEe Rece- ived :  O7 /OL/99

Date  Ex t rac ted :  o7  /O9/99
Date  Ana lvzed:  o7 , /O9/99
DaEe ReDo?ted: 07 /L4199
C7lenx 

-ID 
l,Io, r lrfi{- 5

ULD LAr,S

Eydrocarbols, EPA Me$,od 8015
EPA Uelbod 5030

Proj ect lto . ..
a ^ 6 F . F F  -

phone:

Lab Contact,
Lab ID No. :

.Iob llo. :
CAC Log No.:

8a tci IVo. :
f.ns Erumenr ID..

t u 4 L r r L  t ! .

Matrix:

I
I
I
I
I

4 5 5 5 9 - 1
iIiE Mccarly
( 5 1 0  )  4 s  1 -  1 0  0 1

itae€s Lialtg
R3006- ra
8 2 3 0 0 5
23 08
259 67.
GCo18
SCOSTF
l|ATER

sgRRoc.e,Tg

Analyte CAS No.
Surr Corrc.
(mg/r.)

SurrogaEe
Recovery

I
I

o-ChloroEoluene 9 5 - 4 9 - 8 0 . 0 2 0 0 1 n 6

r{w - 5'

Analyte CAS No.
Resulcs
(mg/L)

ReE. LimiE
(ms/r)

Dilutsion
( factor)

I
I
I
I
I
I
I
I
I
I
t

TPH as casoline

ND = NoE detsecEed aE

N/A ND

or above indi-cated Reporting Limit

0 . 0 5 0

CA DOHS :LA!  Accrcd lcac ion /Reg iscr :E iod  ] luRbcr  1231

32.19 Fitzgerald Road Rancho Cordova, CA 95742 (916) 638-7301 Fax (916) 538'4510



Analysis Report: Toual PeeloLeu4 Eydrocarbans, -EPA ldelbod
Pulg€ a3d T!aP, EPA u€tbod 5030 I

I
I
I
t
t

C-li e:: E: Hardj.Bg Lawson Agaoci.atea
EBgineerlng arld EnviraD.E€rrtal
383 4 tb  s t ree t ,  Tb i ld  F loor
oakLand, cr 94607

ProjecE: city Blue G.!{ Monilorisg

Dace sampJ-ed:  06  /3o /99
Date  Rece ived:  A7 /OU99

Date  Exxracxed:  o7  /o9 /99
DaEe At ra fyzed:  07  /09  /99
Date  ReDor ted :  o7  lL4 /  99
CTient 

'ID 
No. : Mtl-S

Or^ ig - r  N^  .

Contact:
,  P h - n a .

Lab Contacx:
Lab ID No.:

Jab No. :
COC Lag No. :

Batch No. :
InsxnJment ID:

Al:aTys E ID:
Mattix:

46559 -L
irilr Mccarty
( 5 1 0  )  4 5 1 -  1 0 o 1

Ja8es lia$g
R3006-2A
823006
2308
2596r
GCo18
SCOTTF
I{ATER

sltRo€ATa

AnalyE e CAS No.
Surr Conc.
tmq/ ! ,

Surrogate
Recovery

o-Chlorotoluene 0 .  5 0 0 I
I

;l

Mlf -5

Analyte CAS No.
Results
(mslL)

REp. Limie
(ng/L)

Dilution
( factor)

TPH as Gasoline

ND = Not deEected at

N/A

or a-bove indicated

' f 1

Reporting Lj.mic

1 . 3

CA ooHs glA! Accledilation/Regisr.arion Nunber L2ll

t
t
I
I

32.19 Fitzgerald Road Raflcho Cordova, CA e5742 (916J 638-7301 Fax (916) 638-4510



I
t
I
I
I
I

Ana]ysis ReDort : Tata1 pgtlolerrB
Pu!|ge a.trd Trap,

ClierE: gardlng [a1'aon Associales
Engineering and Envi,ronaental
383 4 th  S l -eeE,  Th i rd  F loor
oaklaad. cA 94 507

Project: city Blue GW uonltoring

Date .San4r - led t  06130 /  99
DaEe Rece ived:  A7 /  OL l  99

Date Fs.tracted: o7 /o9/99
DaEe Aua lyzed:  07  /L2 /99
Date Reported: O7 /7.4/99
Client ID -fto. -. MW-3

ULU LADS

SydrocarboDs, EpA Method gO15
EPA lleEbod 5030

o,  16Fr  ^ r^  .

Contact :
phone:

Lab CoEtacX:
f ,aL Tn ^r^ .

.fob No . :
COC Log No.:

Batci No. I
fa< f  n tha- r  r ' ! .

A n t  1 \ t e  F  r n .

MatEix:

4 5 5 5 9 - 1
,Jia McCarEy
( 5 1 0 )  4 5 1 -  1 0 o 1

,ta.oe6 LiaBg
R 3 0 0 5 - 3 A
8 2 3 0 0 5
2 3 0 8
25 9 61-
cco18

WATBR

SI'RROGATE

AnalltE e CeS No.

Surrogat e
Recovery
lpercenE)

9 0t
I

o- Ctrlorotoluene 0 . 5 0 0

uvt- 3

Analyt.e CAS No.
ResultE
(mg/L)

Rep.  L imiE
(nq / Ll

DiLution
( factorl

t
I
t
t
T
I
I
I
T
t
t

TPH as  Gaso l ine  N/A 7 .9

ND = Not deEected at or above il lCicated ReporEing Limi!

CA oolls ELAP Accrecllrarlon/Regi.srracion Nuil!.: l:tl

3249 Fi lrgerald Road Rancho Cordova. CA95742 (916) 638-7301 F3x i916) 638-.1510



vb\ ,  - rsrrv

Ana-l.ysis leport: Total Petroleu.s gydrocalboB,s, EPA liletbod 9015
Purge a$d T!aP, EPA Itl€tbod 5030 I

I
t

CTient : EardiDg LaetsoR AaEociales
ERgineeriDg and Envi-rolrmeBt.al
383 4 th  s t reeE.  Tb i rd  F loor
oakland, CA 94 607

Project: City Blue Gw Moailoring

Daxe samDled:  06 /3O/99
Date  Rece ived:  o7  /oL /99

Daxe Ex t rac ted :  07  /09 /99
Dace AnaTvzed:  o7  /09 /99
Dace Repo'rxed: o7 /f4/ 99
CIienE ID lfo. .' tdtf -1

Pto jec t  No. :

Phoae :

f  . t h  a ^ a  F z F t -  '

Lab TD No.:
Job No. :

CoC Log No. :
8a bch .Mo. i

r - a F n ' 6 a - ' -  f n '

t u 4 L I  r .  L u .

Matrix:

4 5 5 s 9 - 1
,ti.tr Mccarcy
( 5 1 0  )  4 5 1 - L 0 0 1

ila.Des Llang
R3005- i lA
8 2 3 0 0 5
2 3 0 8
2595L
GC018
<46.F't'E.

WATER

SI'RROGATE

Analyte CAs No.

SurrogaEe
Recovery
(percent) I

o-Chlorotoluene 9 5 - 4 9 - 8 0 . 5 0 0 tuw- 1

ArIall.Ee cAS No-
Resultss
(mg/L)

Rep. Lj-mit
(rnq/L)

Dilutsion
( factor)

TPH as casoli l1e

ND = Not. deEected at

N / A  L 8  1 . 3

or above indicated ReporEing Limit

ci DoHs EIAP Accredl.aEroa/R.gisEraEto[ ttumbcr :,?]l

I
I
I
I

3249 Fitzgerald Road Rancho Cordova. CA 95742 (916) 638-7301 Fax(916) 638-4510



t
I
I
t
I
I

t.,LD LAOS

Analysis Report.- To!a1 petroleua EydrocarboEs, EFA Uetboa! gO:-5
Purg€ a.!.d Trap, BpA U€thod 5 03 O

C7ienX : EardiEg tJanrsoo A.Elroci,aEea
Eagilreelilrg aad EnvirorleeDtaj,
383 4tb Strqe!, Third Floor
Oaklancl, Cl 9460?

ProjecE: City Blu€ G.W MoniEoriag

Date SampTed: 06 /3O /99
Date  Rece jved:  O7 /Of /99

Date ErcEracted: 0i /09/99
Date Analyzed: 07 /L3 / 99
DaEe ReporEed:  O7 /14 /  99
Client ID -AIo.: rdw-4

Proj ect No.:
Contac t ;

phore:

Lab CoLtact.
La.h ID No . :

Job  No. :
COC Log No. t

Batch No. ,
T n 4 l - a t m a -  F  n .

Aaafys E IDj.
Matrix:

4 5 5 5 9 - 1
ati.D, Mcca-ty
( 5 1 0 )  1 1 5 1 - 1 0 0 1

.Tam€s Lia!,g
R 3 0 0 5 - 5 A
8 2 3 0 0 5
2304
2596L
GCo18
SCOTEF
lxATER

SI'RROGATE

Analyt e CAS No.

Surrogate
Recovery
(perceni)

I
I

o-C}'lorotoluene 9 5 - 4 9 - 8 0 . 5 0 0

MVf-4

Analyt.e CAS No.
ResulEs
(rrLg /L)

Rep. Limit
(mslr,)

Dilutior1
( facEor)

I
I
I
I
I
I
I
I
T
t
I

TPI{ as casoline

ND = Not detected at

N/A

or above indicated Reporting timit

1 ?

cA DoHs EIiP AccreditaEron/RegisEraeton Nunb.r 1?3!

32.19 Fitzgerald Hoad Fancho Cordova, CA 95742 (916) 63A-7301 Fax(916) 63e-.r5t0



\, l-g LalJl

Analysis Report: lotal petrol€ua Eydrocarboa'6, EPA lteEbad 801,5
PuEge ald Trap, EPA uethod 5030

I
I
I
I
t
T

CIieEx, Haldj.qg Ilawaon Agaocl'aE€s
E4giBeering and Euvironmeatal
383 4 th  S t leeE,  Th i td  F loor
oaklasd. cA 94607

ProjecE: City EIue Gw MoniEoring

DaEe,gar rp led :  06  /30  /99
Date  Rece ived:  07  l0L /99

Date Extracted: O7 /O9/99
DaEe Ana lyzed:  07  /  09  /99
Date Reported: o7 /L4/99
cTient ID No- -. MW-LA

Project No. :
a ^ 6 t - 2 - f  .

Phone :

Lab Cottact:
LAb ID NO. :

Job No. :
COC Log No.:

Ea tcl1 No. .'
Inst]lnnent fD:

4 . 4 1 1 > L  t D -

4 5 5 5 9 - 1
{Iiu UccartsY
( 5 1 0 )  4 5 1 - 1 0 0 1

Ja!!.e6 tiang
R 3 0 0 5 - 5 4

2 3 0 8
2596L
GCo18

SI'RR,OGATE

Ar.alyte CAS No.
Surr Conc.
(.S/1, )

SuEogate
Recovery
(percent)

.ltatrix: WATER

o-ChloroEoluene 9 5 - 4 9 - 8 0  . 5 0 0

I'fi{- !L

Analyte cAS No.
Result s
(mg/L)

Rep.  L imiE
(ms/L)

Dil-ution
( factor)

TPH as casoline N/A 18

ND = Not detecEed at or above indicated ReporEing Lioit

cA DoHS EIAP Accreditacion/Regist.atio[ Nunber l2]l

1 . 3

I
I

.l
I
I

I
I
I
t
I3249 FiEgerald Fload Rancho Cordova, CA 95742 (916) 633-7301 Fax(916)638-4510



I
t
I
I
I
I

Analysls Repott: ToEal PetroleuE
Purg€ aud Trap.

CJienx : I larding LawaoB Asaociates
Eagineering ald EDwironlreatal
383 4 th  S t raEt ,  tb i rd  F loor
Oak1ard, cA 94 507

P:oject: cj. ty Elue Gw uonitoriEg

Date ElctracEed: O? /09 / 99
Date  AnaTyzed:  O7 /09 /99
Date Repotxed: O7 /f4199

UL!' LAOS

Hydrocarborrs, EPA lfethod gOlS
EPA Uetbod 5030

Dr^; a^r. N^ ,

a ^ . r t - F .
phone :

Lah Contaci:
Lab ID No.:

Job No. ,
COC Log No.:

Ba tc.h No. ..
7 6 < F f i t m a n ?  f l i ' .

Analysx ID:
Matrix:

U8 SIIRROCATE

4 5 5 5 9 - 1
Ji4 Mccalty
( 5 1 0 )  4 5 1 - 1 0  0 1

itam€s L j.a!,g
R 3 0 0 5
8 2 3 0 0 5

GCo18
SCOTTF
YIATER

Analyte CAS No.

MB
SurrogaEe
Recovery

I
I

o-Chlorotoluene 95-49-B 0 . 0 2 0 0 L07

METEOD BI.AITR

nl:alyte CAS No.
Resul ts
(ms/L)

Reportinq
l,iinit
(mg/L)

I
I
I
I
I
I
I
I
T
I
I

TPE as casoline

ND = NoE detecled at

N/A ND

or above indicated ReporEing Limit

CA DOHS ELA? Acc .ed icaEion /R.g ls r .a ! i ,o ! !  Num.be!  12 t l

0 . 0 5 0

3249 Fitzgerald Road Rancho Cordova,CA95742 (916) 638-7301 Fax (916) 638-4510



\rLU LaDs

Analysis R€port: EpA 8O2O, BTE:lt a'ld !,CrBE
Pulge a.od Trap, EPA Drotbod 5030

c-l j er E.i Hardj-Eg l.a$son Associates
Eagine€riaE a!.d EnviroD.Bent.aL
383 .lEh Street, third Floo!
Oaklaad, Cl' 94 507

P:'ojecEr CiEy B1u€ GW MoaiEoring

Date  Samp]ed:  06 /30 /  99
Daee Rece iued:  O7 /0 ! /99

Date  Ex t rac ted :  O7 /09 /99
Date AnaTyzed: 07 /09/99
DaEe Repor red :  O7 /L4 /  99
CLienE ID I \ Io . :  MW-6

Project No. :
Contact:

Phone:

Lab Coatact:
I'ab lD No . :

Job .Alo , :
COC Log No. :

Baxch No- t
Instnnent ID t

AialysE ID:
Matrix:

4 5 5 5 9 - 1
iIiE Uccalty
( 5 1 0  )  4 5 1 -  1 0  0 1

itaa.es Liaa'g
R3006-LA
8 2 3 0 0 5
2 3 0 8
. 4 : t o r
ec018

W}TSR

t
t
I
I
I
I

SI'RROGATE

Analyte CAS No.

Surrogate
Recovery
(percenL)

o- Chloro!o1ue!.e 9 5 - 4 9 - 8 I
MW- 6

Analyte CAS No.
Results
(u9'/ L )

Rep.  Lrml t
(wg/L l

Methyl t-bucy1 erher

Toluene
F t - h t r l  h a n  ' a n a

Xylenes, total

ND = Not detected at or

1 6 ' \ / L - O a - 1 l

1 0 0 - 4 r - 4

above indi.cated Reporcing Linit

CA DOI IS ELAF Acc lcdrcar !od /R.g !s l racron  Nun lb . r  12 t l

ND
ND
ND
ND
ND

1 . 0

0 . 3 0
0 . 3 0
0 . 5 0

1 . 0
1 . 0
1 . 0
1 . 0
1 . 0

".t
I
t

t
I
I
t3249 Fi lzgerald Road Rancho Cordova. CA 95742 (916) 638-7301 Fax (916) 638.4510



I
t
I
I
I
I

\r|.g LagU

ANd I TBE
EPA Metb,ad 5030

Analysi-s Report: EPA 8020, BTEX
Purge a.D.d TraP,

Clienc: Hardiug LawsoE Associatos
EDgh,eeriag and Environrental
383 4tb st!ee!, Third Floor
Oaklaud, CA 94 507

P:ojec=: city Blu€ GIII Monitoring

DaEe Sampled. .  06 /30 /99
Dafe  Rece ived:  O7 /0L /99

Daxe Extracted: 07 /09 /99
DaEe AnaTyzed:  07  / !3 /99
Date  Repor ted :  O7 lL4  /  99
Cfienx ID -lto.: ldw- 5

ProJ ecx No. :
l - ^ . f a . r .

Phone:

Lah CoEtacx.
Lab ID No. :

Jdb  No. :
t'^t' f ^F ^r^ .

Batch  No. :
InstnJment ID:

4 ! d t y 5 L  l u :

Maxrix:

4 5 5 5 9 - 1
.tia MccarEy
( 5 1 0 )  4 s 1 - 1 0 0 1

alaaeE Ll,ang
R 3 0 0 5 - ? A
823006
2304
2596L
cco18
SCOTTF
ICATER

SIJRROGATE

Analyte CAS No. (ug /  L ,

Sulrogatse
Recovery
(percenL)

t
I

o-Chlorotsoluene 5  0 0

MW- 5

t-01

CAS No.
Results
(ug/ r,, Irig/t )

Di].ution
( factor)Ana]-yE e

I
I
I
I
I
I
I
I
T
T
I

Methyl t-butyl ether

To].uene
Ethylbenzene
x v l  A n A c  F ^ F r 1

ND = P6g detected at or

1634-O4-4

1 0 0 - 4 1 - 4

a.bove indicated

ND

270
r 1 0 0

Pa6. r l -  i  ra  r . i  n i  t -

7 5 2 5 0
2 5

CA DOHS ElnF Acc.cdltacion/Reglsrracion Nufrler t2l!

3249 Fitzgerald Foad Rancho Cordova. CA95742 (916) 638.7301 Fax(916)638-4510



\rLO LaLrSt

Ana-lysis ReporEi tsPA 8020, BTg:c and DtrBE
Purga aDd Trap, 8PA UBEbod 5030

t
I
I
I
I

CLieatr: EardiEg LawsoE AsEociaEec
Engineering ald Envirolr8ental
383 4th Stte€t, Tbird Floor
Oakland, C.}' 94607

PtojecE: Ci!y 81ue 6fi Honitoring

DaEe Samp. led . .  05  /30  /99
DaEe Rece ived:  07  l0L /  99

Date Extracted: 07 /O9/99
Date AnaTyzed.: 07 /L2/99
DaEe Repotxed: 07 /f4/99
Clienc ID Ivo,: Itw- 3

Project No. ,
Cantact :

Phone:

La.b Contact:
Lab ID No. :

,fob No , ,
COC Log No.:

BaEch No. :
Ilst.rumeat lD:

Anal-vst ID:
Ltaxrix:

4 6 5 5 9 - 1
JiE ldccarty
( s 1 0 )  4 s 1 - 1 0 0 1

Ja8es Lla.!'g
R 3 0 0 6 - 3 A
8 2 3 0 0 6
2308
2595L
cco18
SCOTTF
ITATBR

SI'RROGA?E

Analyte CAS No. (vS/Ll
i::53s*' I

o-Chlorotoluene 5 0 0

urf - 3

1 0 0 I
IAna]-yte CAS No.

ResulEs
(uglL)

Rep. l imit
l'uq /L)

D i - Iu t ion '
( factor)

Meehy]- t-butyL ether

Toluene
F F h r , l  h A h  r - - a

Y v l  a n a c  t -  ̂ F  5 1

ND = Nots deEected at or

1 6 3 4 - 0 4 - 4

1 0 8 - 8 8 - 3
1 . ) n - 4 1 - 4

1 3 3 0 - 2 0 - 7

above indicaced

ND

2 0 0

Pa6^r t -  . i  na  r . i  m i  r -

2 5

2 5

I
I
I

I
I
I

t
I

CA COHS ELAP Accred,iEacj.o!/RegisEra!:on Nu4be. 1213

3249 Fitzgerald Road Rancho Cordova, CA 95742 (916) 638-7301 Fax {916) 638..1510



I
I
l
I
I
I

L'LU LAE'S

and lftB8
EPA Mets!.od 5030

C.L.r.enc: HardlD,g Larrsott AsEoclale8
EngireeriEg and Enwilon8enEal
383 4th Stre€c, lhird Floor
Oaklard, CA 94607

Pro :ec=:  c icy  B lue  Gw Uon iEar ing

Date sampl.edr 06 /30 / 99
Date  Rece ived:  O7 /0L /99

DaEe Extracted: 07 /a9 /99
Date Anal'r/zed: 07 / 09 /99
DaEe Reported: 07 /L4/99
CfienE ID No. : l lw-1

AnaTysis Repart: EpA 8020, BTEX
Purg€ a]3d lrap,

AnaIy!e CAS No.

Dr^; a-, rv^ -

ContacX:
pho'.e:

Lab Contact. :
f  .ah rn ^r^ ,

Job .ito, ..
v v v  ! v : ,  1 ' U  |  ;

Ea tclt No. :
f  d < r a t n a ^ F  7 ^ .

4 ! 4 r I  > .  L D :

Matrix:

4 6 5 5 9 - 1
.tiB Mcca,lty
( 5 1 0 1 4 5 1 - 1 0 0 1

ita.Bes Llaag
R 3 0 0 5 - 4 4
823006
2304
2596L
GCo18
SCO?TF
I'ATER

SI'RROGATE

Surrogate
Recovery
(percent)

9 9I
I

o-Chlorocoluene 5 0 0

!,r?a- 1

9 5 - 4 9 - 8

Analyte CAS No.
Results
(tg /LJ

Rep. LiI I l i t
( !g /r,)

Dilution
( factor)

I
t
t
I
I
I
I
I
T
I
I

Methyl t-buuyI eEher
Benzene
Toluene
Ethylbenzene
Xylenes, toEal

ND = 1.1e9 detsected at or

1 0 0 - 4 1 - 4
L330-20-1

above indi.cated

lfD

Reporling Limit

2 5
1 5 0
1 5 0
7 . 5

5 0 0

5 0 0

. : . . : :

CA DOIIS EL\F AccrediEaEioa/R,cgisEracion )|urbcE 12ll

3219 Fitzgerald Road Flancho Cordova, CA 95742 (916) 638-7301 F:x (916) 638-4510



\rr-\, LCI u-t

AnaTysis Reporc.' EPA 8020, BTE:I ard !4!BE
Purge a.Dd Trap, EPA Uetbod 5030

Cli enc .' HardiD,g Laflson Asaociagos
Engineeriag aqd EnvllolDerrtaI
383 4ch SlrEet, Tbird Floo-
Oaklard., CI' 9{507

Projecc: CiEy Blue ctv Molitoring

Date  sa l i : .p led :06 /30 /99
Daxe Rece ived:  O7 /OL/99

Date  Ex t rac ted :  O7 /09  /99
Date AnaTyzed: 07 /L3 / 99
Date Reported: 07 /L4/99
Client ID lvo. r lt!f-4

Project No.:
a ^ a t t - -  '

Plrone :

Lab Contact:
Lab ID No.:

Job No. :
COC Log No. ,

8a cch l.to. r
fnsEntment ID:

4 ) a l ) | - e l u .

Matrix:

4 5 5 5 9 - 1
JiB Hccarty
( 5 1 0 )  4 5 1 -  1 0 0 1

.tarces Lia8g
R 3 0 0 5 - 5 A
8 2 3 0 0 6
2 3 0 8
Z 5 ' O I

cc018
SCOTTF
WI.TER

I
t
t
I
I
t

SI'RROGATE

Anal-yt.e CAS No.

Surrogate
Recovery
(percent)

o-Chlorotoluene J U U

MW- 4

9 5 - 4 9 - 8 1 0 3 T
IAnalyte CAS No.

Results
(ug /L)

Rep.  L imj . t
(ug /L)

Dilutiorr
( fac to f , )

MeEhyl t.-butyl ether
Eerrzeue
To]-uerf,e
EEhylbenzene

ND = Nots detected at or

L634-04-4

1 0 8 - 8 8 - 3
l  O O - z L 1 - 4

above indicated

ND
1 8 0 0
3 0 0 0

2 7  0 0

Reporting Limit

1 5

5  0 0
5 0 0

CA DOIIS E!A! Accredltarion/Regj,sEracj,od NuRber 1,231

'l

I
I
I
t
I
I
I
t32,19 Fitzgerald Foad Bancho Cordova. CA 95742 (916) 638.7301 Fax(916) 638-.1510



I
t
I
I
I
I

ULU LADS

AEd MTBE
EPA Melhod 5030

.Ali.alysis leport.. EpA 8020, B!E:K
Purge and lrap,

C-lient : EardLng tawsolr Associatea
EDgineeriRg and EnvironBental
383 4rb  Sgre€t ,  ?h i rd  F loor
Oaklar.d, CA 94 507

Praject: CiEy BIu€ GH Monitoring

Date samp.l.edr 06 /3O / 99
DaEe Received: 07 /OL/99

DaEe .4 r t rac ted :  O7 /  09  /99
Date  Ana lvzed:  O7 /O9/99
Date  Reporxed:  O7 /14 /99
Clienx ID -l\to.: uW- 14.

Proj ecE lVo. : 45559-1

phoae:

Lab Contact:
Lab ID No.:

Job No.:
COC Log No,:

Batcb .lto. ..
Instr?Jment ID:

A.Ealyst fD..
Mattix:

Contact: .ti4 Mccarty
( s 1 0 )  4 5 1 - 1 0 0 1

,taDes Liarg
R3006-5.A.
8 2 3 0 0 6
2 3  0 8
2595).
GCo18

WTTER

SI'RROGATE

Anal!-te CAS No.

Surrogate
Recovery

I
I

o-Chlorotoluene 9 5 - 4 9 - 8 5 0 0 1 0  0

tr!f- 1A

Arralyte CAS No.
Results
l:ug /L)

Rep. LimiE
(ug/L)

Di].utiorl
( faccor)

I
I
t
t
I
I
I
I
I
t
I

MeEhyI t-butyl eEhe!
Benzene
Toluene
Ethylbenzene
Xy1enes, Eotal

ND = NoE detected aE or

1 5 3 4 - 0 4 - 4

. L V I I _ E E - J

1 0 0 - 4 l - 4

above indicated

ND
6 4 0 0
7 8 0 0
5 5 0
4 1 0  0

ReporEing timi.t

2 5
3  0 0
3 0 0

5 0 0

2 5
1 0 0 0
1 0 0 0

r-000

CA OCHS ELAP AccrediEaEicn,/RegistraElon Nunbe. 12:!

3249 FitzgeraJd Road Rancho Cordova, CA 95742 (916) 638-7301 Fax (916) 638-.1510



Atalysis Report: EpA 8020, BTEX and MTEE
turge a!.d Tra?, EFA Metbod 5030

CLient: RardiBg Laj,BoR A6Eociates
ErlgilreeriEg artd tnvilonaenEal
383 4 th  s t raa t ,  Tb i rd  F loo !
Oaldaad, CA 9450?

PToject: City BIUE GW Moflitori lrg

Date Extracted: O7 / 09 /99
Date  AnaTyzed:  01  /09 /99
DaEe Reported: 07 lf4 /99

Lah Con

toD
COC Log

Bacch
fns crumen

Pro jec t  No.  :  46559-1
Contaci: Ji:r ltccarty

-o .boae:  (  510 )  451-1001

tacl: JaBes liarrg
J f o - :  R 3 0 0 5
. M o . :  8 2 3 0 0 5
N o . :  2 3 o g
No. :  25961-

t ID: GC018
F ti. Canrlr.FE

crixi fiATER

I
I
I
t
I
I

MB SI'RROCATE

Analyte CAS No. (ug /L)

MB
SurrogaCe
Recovery
(percent)

o-ChloroEoluene 9 5 - 4 9 - 8 2 0 . 0 I
t

!4ETITOD BLANR

Analyte CAS nTo.
ResulEs
(uglt)

Reporting.
Limit
(ug/L)

MeBhyL t-butyl eEher

ToLuene
E l 1 -  h r r ' l  h a h  r a F A

A ) '  ! E I I E - ,  L U L A T

liID = Not detected at or above

' L 6 3 4 - 0 4 - 4

i  h . l  i  ^ .  t -  a , i  F a h ^ r F i h d LimiE

CA DoHs ELAP AcclediE3.ior,/R€giEcrarioE Nuhirer llll

ND
ND
ND
ND
![D

1 n
o . 3 0
0 . 3 0
0 . 3 0
0 . 6 0

3249 Fltzgerald Road Flancho Cordova, CA 95742 (916) 838-7-101 Fax (916) 638-4510



I
I
I
I
I
t

UL!' LAOS

.Anal.ysis Report: EpA 8020, BTE:K aDd !4rBE
purge and ?rap, EpA Dtetbod 5030

client : Ea!di!,g lJawaoa Aasociate6
Eagineering aDd EBvironDental
383 4Eh gtleet, Thi.rd Floor
oakland, CA 94607

Prajeca: Cihy B1u€ elt ltonitoriBg

DaEe Ext racxed:  A7 /O9/99
Daxe An -yzed: O7 /09/99
Date  Repor ted :  O7 /L4 /99

Proj ecE No.,
ConEac=:

phoae:

Lah Cog.tacx.
Lab ID No. :

Job No. t
COC Log No. :

Batch No. :
7 n < l - n t m a ^ r  T n .

AnalysE ID:
Matrix.:

45s59-1
.flE Mccarly
( 5 1 0 )  4 5 1 - 1 0 0 1

.Ta.ra€s tiaEg
R3005
8 2 3 0 0 6
2308
2596L
GCo18
scolTF
wl.TER

MS SURROGATE

Analyte CAS No.

Mq

Surrogate
Recovery

I
I

o-CLr]-orotoluene

MATRTX SPTKE

Ajf,alyte CAS No.
Recovery

I
I
I

Benzerre

EtLrylbenzene
Xylenes, toEal

1 0 8 - 8 8 - 3
1 0 0 - 4 1 - 4

2 0 . 0
2 0 . 0
2 0  . 0
6 0 . 0

SI'RROGATE

1 0 4

' .

Arlalyte CAS No.

Surr .
Conc .
(ug/L)

MSD
Surrogate
Recovery

T
I

o-ChloroEoluene 9 5 - 4 9 - 9  2 0 . 0

I{ATRIX SPIKE DI'PTJICATE

104

Analyt e CAS No.

MSD
Recovery
(pe!cen!)

I
I
I

Benzene
Toluene
Ethylbenzene
Xylenes, total

1 0 0 - 4 1 - 4

2 0 . 0
2 0 . 0
2 0 . 0
5 0 , 0

r -04

REIATTVE * DIFFERENCI

CAS No.

Relative

Di f fe rence
Arralyte

3249 Fitzgerald Road Rancho Cordova, CA 95742 (916) 638-7301 Fax (916) 638-.1510

I
I
t

CA OOHS EL.AP Ac. !e< i i : ! r ion /Reg lsErar ion  nuhbe!  t2 l t



v L\, LCIIJ-'

AnaTysis Report.. EPA 8020, BTE:K and MSBE
Pulge arld Trap, ElA ualb,od 5030

Clierc r Hardiaq r,awgorr Associales
E:rgine 6rlrrg asd Ervilonaental
383 4 tb  S t re€ t ,  Tb i td  F loor
oakland, cA 94607

Project: city Blue Gw onitori lg

Date  Frx rac ted :  07  /09 /99
Date  Aaa lyzed:  07  /09 /99
DaEe R€por ted :  O7 /L4 /99

I
Project No. :

Contact:
Phcne:

Lab cootact:
Lab ID No . :

.Iob J"o. .'
COC Log No. ,

Ba tch llo. ..
fne ' -n r6a^r  f f r .

Analyst LD:
Matrix:

! , 6 q < q - l

alito Mccartsy
(  5r .o )  451-10

ila:leE Lia!,g
R 3 0 0 5
8 2 3 0 0 6
2 3 0 8
, q q 5 1

GCo18
SCOTTF
WATER

t
I
I

I
I
TAnalfte

RELAIM t DITFERENCE (cont. )

CAS No.

Re]-ative

Difference
(percent)

BenzeD,e
Toluene
Ethylbenze4e
Xylenes, total

l n q - a a - 1

1 0 0 - 4 1 - 4

0
0
0
0

I
I

CA DoHs EIAP AccfedLEarlon/Regisc.alion Nunl.bcE !233

I
I t::

I
,l
I
t
I
I
I32{9 Fitzgerald Road Fancho Cordova, CA 95742 (916) 638-7301 Fax (916) 638-.1510
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I
I
I

\, T.rJ LG|IJJ

Analysis Report.. EpA €020, BrEx arrd !fIBE
pulgE aDd 3rap, EpA U€thod 5030

C-I j enf : Harditrg l.awaon Associates
Engj.ne€riag aad Eavj.ror:.BeREal
383 4 th  s t re€ t ,  Th j . rd  F laor
oakla.ld. cA 94 502

P:oject: City BIu€ cn Moalhorirg

Date ExEracEed: O7 /O9/99
Date  Ana lyzed:  07  /09 /99
DaEe Repor ted :  O j  /L4 /99

D r ^ ; a - r  ^ r ^  .

Contace:
D ' l a n a .

Lab contact,
Lab ID No.:

,fob No. :
CAC Log No. :

aa F^h t\r^ .

Instzument ID:
! n : 7  ! , c F  r n .

4 6 5 5 9 - 1
ilir8 I'lccarty
( s 1 0 )  4 5 1 -  1 0  0 1

itaBes LiaBg

8 2 3  0 0  6
? 3 0 8
25961
cco18
SCOTTF

.&tatrixi t|!.fgR

LCS SURROCATE

Analyte CA.s No.
Surrogate
Recovery
(percent)

I
I

o-Chlorotoluene 9 5  - 4 9  - 8 2 0 . o r-04
I,AB CONTROL SN{PIJE

Anal yt e cAs No.
LCS
Recovery
(percent )

I
T
I
t
I
I
I
I
T
I
I

Eertzene
Toluene
EEhylbenzene
Xy lenes ,  Eota l

1 0 8 - 8 8 - 3
1 0 0 . 4 r - 4
r - 3 3 0 - 2 0 - 7

2 0 . 0
2 0 . 0

94

cA oOHS slAP Accredi.Eaciorl/Registracior Nuoler lzll

3249 F;tzgerald Road Rancho Cordova, CA 95742 (916) 63e-7301 Fax(916)63g_4510



APPENDIX B

CONE PENETROMETERTEST DATA FROM GREGG IN-SITU, ING.



I
1.
T
I
I
I
I
I
t
i' 

"lr

Ii

T
I
T
I
I
t
I
r-
I

PRESENTATION OF COI\E PENETRATION TEST DATA

BLIIE PRINT PROJECT

OAKT.AIID, CA

Prepared for:

EARDINC & LAWSON ASSOCIATTS
Oaklan4 California

keparcd by:

GREG1G IN SITII, INC.
ldartinez Califomia

h€parcd on:

February 23, 1998
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t
!t

l. :;F5?"'"''
Pro ject :
Tot. unit wt.

HLA

GREGG IN

BLUE
(avg)

SITU

PRINT
: 1-2O pcf

Date :
J. I.TCCARTY
Water table

02 /L9  /98

( f ee t ) t 26 .24672

DEPIfl
(feet)

@ (avg)
(tsf )

Fs (avg)
(tsf )

Rf (avg)
( t )

SIG'V'
trsr )

Eq-Dr
( l )

P[I
deg.

SOII BruAVIOI'R TYPE SPT su
ll tsf

r1
2

ti
5

li
r8

9

lt
r13
111

15
- 1 6
f t 7
r t8

19

H

0.80
t8,72
Is.50
t0.31
11.81

111.95
t l .90
?1 ?n

39.13
177.25
153,42
7L,42

1{0.00
1 3 , i . O f

mt.30
155.10
2L6.4L
256,82
32t,79
377.m
379.93
101.53
f J f , . J I

0.02
0.35
0.39
0.{8
1. {6
3.47
0.78
0.34
0. {{
2.55
3,t ' t
2,t7
a r t

6.00
4.18
).  r0
7.03
f , .0 /

o . t /

7,03
? e 0

6.86
9.51

z . )L
1.89
2.09
t.5l
3.50
3,01
1.7{
1,07
1.u
2.29
z. zn
3.03
3.71
3.81
? n 6

J . J J

J .  Z )
) ) 1

2.02
1.85
2.08
1.71
1.71

0,03
0.09
0.15
v.zz
0.28
0.33
0.39
0.t5
0.51
0,57
0,63
0.69
0.75
0,81
0.87
0.93
0.98
1,04
I  1 n

l . r0
L . Z J

L.29
1,35

WDND
olrDFlfD
m|DrilD
ilDFIID
UIDND
UIDruD
50-60
40-50
{0-50
70-80
80-90
0ilDnD
IIIIDf'I{D
UI{DHD
80-90
WDT]D
MDTilD

)90
)90
>90
)90
)90
>90

mom
u0rD
OIIDFD
IDM
t,ilDTD
UIDT.D
38-{0
3{-36
JO'JO

42-11
t2-t4
IWDTD
IIITDTD
IffDTD
42-44
UIIDFD
UIDFD
42-44
44-{6
44-46
44-46
44-46
44-46

uadefined
satrdy silt to clayey silt
saady silt to clayey silt

clay
clayey silt to silty clay
sady silt to clayey silt
sitty saad to sandy silt
silty sand to sardy silt
silty saftl to sardy siit
silty sand to saady silt
silty sand to sardy silt
sandy silt to clayey silt
satrd to clayey sard (*)
sard to clayey sand (,t)

sand to silty sand
sandy silt to clayey silt
sand to clayey sand (i)

sald to silty sand
sald to silty sand
sand to silty sand
sand to silty sand
sald to silty sand
sand to silty sand

ffDETIffiD
1 .5

.8
3 .1
9 .5

uilD[rniED
UIIDETI[8D
I'IOBTIIXD
WDETIT[D
MDETIMD

5.8
WDETIilED
ul{DEtMEr}
IffDET BD

. 12.8
utDEFII{SD
WDEF IIITD ',

IIUDEIII{ED
UIDETITED
ulD8ril[D
U{DBTilED
UfDETIII[D

ODF
7
7

10
N
{{
l1
10
t2
JO

49

)50
>50
49

>50
)50
>50
>50
>50

>50
>50

Dr - All sands (Jariolkooski et al. 1985) PEI - Urgunoglu atd [jtche11 1975

(*) overconsolidated or ceuented

Su: llk= 12t
J*** 

Xqls; for interpretation purposes the PIOITED C?I PRoTILE should be used with tie TABUnTED oufPUT frou CPTIilTRl (v 3.02) *r*r
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l- Contractor:

cPT-o2
Project:
Tot. Unit Wt.

HLA

GRXGG IN SITU

BLUE PRINT
(avg) :  120 pcf

Date :
J, }IACCARTY
water tabfe

02/Le /98

( fee t ) t26 .24672

DBPIX
(feet)

0c (avg)
(tsf )

rs (ayg)
(tsf)

ff (avg)
(r l

SIGV'
(tsf)

fq -Dr
(r)

PN
dE.

SOIL BMAVIOUR TIPE sFI Su
ll tsf

I
I
I
I
I

1
2
3

5
D

7
I
9

l.U

11
!z

13

I ]

16
L7
l c

19

*21

22
23
24
b

27
28
29
JU
11

33

0.20
0.{9

68.19
91. l i
26.89

t28.7r
1{1.58
155.75
89.92

113.25
231.26
89,75

167.50
201,28
303,98
25{.84
276,98
zoo, zJ

z  |  5 . 5 7

297 ,88
{05.85
{18.85
337,73
350.35
386.36
467 ,97
476.47
31{,0{
ruo.t1

a a  l (

31.39
33.87

0.01
0,01
0,01
0,96
1.35
0.19
1.09

1.11
1.71
2,58
t.55
2.17
q q e

9 . l J
1 t 1

t.71
1 't',

5,30
7.56
o . t  /
a l l

6.49
6.{ l
{ .39
5.59
7.32
7.t5
5.25
3.08
0,n
0.69
0.78

{.32
5.00
2,62
1.{ l
1 . t l
1.80
0,85
0.88
0,73
1,91
2,36
t o 5

3,09
3,33
2.50
t,22
r.86
1 ,34
1,99
t '11

1.10
1.55
1.90
1,25
7.73
l . 5 b

l. f,l

2.90

4 .  ! '

4 . J 4

0.03
0.09
0.15
0,n
0,28
0.33
0.39
0,15
0.51
0.57
0.63
0.69
o ? q

0.81
0.87
^ o ?

0.98
1.04
1.10
l . l o

t .29

1. {1
1.{8
1.51

r.  ol

1.5{
.LO/
1 1 | t

1.73
t , / f

WDTD
uofD
{1-t6

-t5
I]MTD
fi-46
4t-46
t{-t6
10-42
t0-{2
{{-t6
NTDTD
MDTD
t2-t4
t4-46
12-44
12-44
42-44
42-{4
t2-11
11-46
{4-46
12-4{
{2-44
12-44
11-15
11-{5
12-44
UIDTD
IIIDM
MDTD
UilDTD

uDr
uDr
UDT
22
23
10
2t

30
29
JO

)50
1 A

)50
>50
>50
)50
>50
)50
)50
)50
>50
>50
>50
>50
>50
>50
>50
)50
41
14
12
13

uldefimd
udefircd
udefhed

silty sand to sandy silt
sald to silty sald

sandy silt to clayey silt
sand
salld
sand

silty sand to sandy silt
silty sald to saldy silt

sand to silty sand
sardy silt to clayey silt
sardy silt to clayey silt
silty sand to sandy silt

saltd
sald to silty sand

sand
sand to silty sand

silty sand to saldy silt
sald to silty sand

sald
sand

sal|d to silty sald
sard

sal|d to silty sard
sa
sand
sand

saldy silt to clayey silt
saldy silt to clayey silt
satrdy silt to clayey silt
sandy silt to clayey silt

UIDTilD MDTD
UIDHD
t]xDrxD
70-80
8&90
UfDffD
80-90
80-90
80-90
70-80
70-80

>90
t,IDruD
BTDHD
80-90

)90
>90
)90
>90
>90
>90
)90
>90
)90
>90
>90
>90
>90
>90

m{DnD
MDNiD
UIDruD
u|DffD

t)ilDETI[D
MIDETiilED
I'IIDEFIilED
UXDETiITED
UIIDBFIIIED

I]IIDBFIf,ED
IIITOEFI}I[D
I} DETIIM
I)UDETI D
IIIIDEFII{ED
INIDEFDISD

7 ,4
13,8

OIIDBFI}IED
ut{D[FIltxD
UilDXTIITD
UilDTfIilTD ,
IITDTFIfED
WDffIIIBD
MOEFIMD
IIIDETIXM
UIIDEI'I}I[D
UIDETII{TD
MOEFITIED
moEfIllSD
II DETIMD
UIIDBTIIIID
U{DTFITTD

8,6
2 . 6

z . o

I
I
I

I
I

Dr - tU sands (Jarioiloflski et aI. 1985) IEI - Durcrunoolu and [itcbeU 19?5 Su: llk= 12

**** l{ote; for interpretation purposes tbe PIOTIXD CPt PR0FILE sbould be used witi Oe T,lBt]tlTtD 00TP0T fror CPIIilTRf (v 3,02) *r**
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t
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l,-.,
HI,A

contractor: GREGG IN SITU
cPT-o3
Project: BLUE PRINT
Tot.  Unit  Wt.  (avq) :  l2O pcf

Date :
J. MCCARTY
water table

02/re /s8

( f ee t ) t 26 .24672

DRPTI
(feet)

S (avg)
(tsf)

ts [avg)
(tsf)

Rf (a{g}
( t )

SIGVI
(tsf)

Eq-Dr
( t )

PN
dE.

SOIL BNAVIOUR TYPE SPI su
t tsf

5

{
5
6
7
t

9
10
l1
' t ' t

13
t t

1 f

IO

T7
IO

l9

li
r 5

6

l 'r
9

lit' t ' t
rii
r 15

IO

ll;
l9

lr
)31

0.57
0.67

0.42
37.05

100.78
59.75
62.46
l t  t l
, t l  1 1

33.75
57,45

185.71
25t.57
308.26
325.18
351.28
298.16
5 t t  , J l

391.13
362.87
382,97
{ {8 .31
372,08
{88.66
595. {7
563.29
528,12
115. l7
39. {8

0,07
0,01
0.01
0,0I
0,55
1.87
0,76
0.75
0.24
0.26
0.30
]'ll
6.16

10.84
? q l

5.37
t.02
8.08
t.65
3.87
5,48
4.96
5. r1
.1 'rt

6.70
t0,59
10,40
7,39
2  1 1

U . 5 J

t0.17
L,24
2.90
t . 5 0

1.18
r.86
L,N
r.22
0.74
0.96
0.89
1.93
1 ',lt

4 . 3 1
2,57
t . o f

I . l4
t t t

1.38
0,99
1.51
I .29
t .  t 2

t,97
t-31
1.78
1,85
1.10
?.14
1.31

0,03
0.09
0.15
0.n
0.28
0,33
0.39
0,45
0.51
0,57
0.53
0.59
u.  /5
0 ,81
0,87
0.93
0,98
1.01
1.10
1.15
1.23
t.29
1.35
r.{1
1 .18
1.51
1,58
l,6t
1,61
1.57

I]IIDTI}
UIDTD
I]XDTD
UDTD
38-40
14-15
10-12
10-12
34-36
32-34
34-35
?(-14

UIIDFD
UIIDFD
11-46
4{-46
14-46
UTD[D
44-{6
44-15
11-45
{{-{6
44-{6
42-41
{4-46
14-16
14-46
44-46
36-38

<30

uDr
uDr
IIDT
IIDT
t2
32

20
10

!

lt
18

)50
>50
)50
>50
>50
>50
>50
)50
>50
>50

>50
)50
>50
>50
>50
16

udefined
un&fined
undefined
udefined

silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
silty sard to sandy silt
silty sald to sardy silt
silty sand to sandy silt
silty sard to sandy silt
silty sald to sandy silt
sand to clayey safi (*)

very stiff fine graired (r)
silty sand to sandy silt

sald to silty sard
sard

satrd to clayey sand (r)
sald
salrd
saM
sand
sald

sald to silty sald
sald

sald to silty sand
saad to silty sald

sard
silty sald to sandy silt
silty sand to sardy silt

UDND
MDN{D
0[DrxD
IIflDffD
50-50
80-90
60-70
6tr70
t0-50

(t0
10-50
50-60
NDTTD
UTDND

)90
)90
)90

m{DrrD
)90
>90
)90
)90
)90
)90
)90
)90
>90
)9S

70-80
<t0

ITDBTITEI}
USDEFITM
urDBrilsD
UTDETDIED
UIDBTIMD
moffIlItD
utDEtIl{8D
UMETilED
I]IIDBTIIIBI)
UIDBI'IIIED
umrfInED
UTDEFIII[D
NDETIfM
IIIDBFIIIED
IIIIDETIIIED
UIDETI D
INDBTII{ED
INIDSFIilED '

UTDETT{SD 
,

IIIDIFII{XD
UIDETIilED
UIIDEFII{ED
urDErr[fl)
mDr,,fIlt0
UIIDETilfD
IIIDEFIIIED
IIIDEFIIIED
UTDETIilTD
UII}ETIilD
MDETil[D

I
I

25
26
27
28
a
30

I Dr - lU sands (Jarj.olkocski et a]. 1985) mI - Durguoglu and ilitchell 1975 Su: lllt= 12

I {r) overconsolidated or cerclted

l**** 
xe1g3 Eor interpretation purposes the PIITID cPT PRoFIU should be used rittr tle TlBt LITID oUTP0T fror cPUtlTRl (v 3.02) r*r]
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APPENDIX C

PRODUGT SAMPLE REPORT FROM
FRIEDMAN AND BRUYA, INC.
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FRIEDMAN & BRTTYA,INC.

ENWRONMENTAL CIIEMSTS

James E. Bruya, Ph.D.
Charlene Jensen, M.S.
Bradl€y T. Benson, B.S.
Kurt Johnson, B.S.

March 25. 1998

3012 l6lh Avenue West
seattls, wA 98119-2029

TEL: (206) 2E5-8282
FAX: (206) 283-5044

e-mail: fbi@isomedia.con

James McCarty, Project Manager
H2r'din g Lawson Associates
383 4th Street, Suite 300
Oakland. CA 94G02

Dear Mr. McCarty:

Included are the results from the testing of material submitteal on February 5, lggg
from your 34466-4 project.

fntroduction
sample 9806TPEIg was submitted for hydrocarbon characterization by GCIFTD anil
ECD, and for characterization of PIANO (;raraffins, isoparaffitrs, aromatics,
naphthenes a:rcl olefins) constituents by GCilIS. It was also analyzed for the
presence of organis lead. sample g806TPHg consisted of an a:nber liquiil. we were
asked to evaluate the material present in the sample. of particular interest was if
the material present was consistent with a previous release ofleacled gasoline, a
m.ore recent release ofunleaded. gasoline, or a nixture of the two.

BackEround
Key to the id.enFfication of a:r unlrn own rnaterial is fis l6iling range of the
compounds present. This is becausg f[s foiring point of a compound provides
i-nformation on the physical properties that this compound wili i-parl on a
material. For example, low boiring compounds easily evaporate arrrl are common
constituents present in crud.e oil, as well as compounds created in various lsfiniyrg
processes. These commonly include normal alkanes, or n-alkanes, from crude oil
and aromatic hydrocarbons typically from refining processes involving cracking or
reformulati-ug. These compounds caa often be id.entified as a particulL pattern of
peaks, which gives an infication of the type of fuel present.

The boiling range of a material can be established using a gas chromatograph (Gc).
In general, the volatile material comes out or elutes first from the GC ,,'d rpp"rr.
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FRIEDI\AN & BRltYA, INC.

EN!'IRONMENTAL CI{EM STS

Janes McCarby
March 25, 1998
Page 2

dose to time zero on the resulting GC trace. The remaining material elutes in
ilcreasi-ug boiling poiat oriler as the GC run progresses. By knowi:rg the boiling
point of selected compounds, a standarcl can be used to correlate a boili:lg point

with a particular retention time on a GC trace. A GC nace using a flnme ioniz4;i6a
detector (FID) of a standard consisting of normal alkanes is provitlecl for reference
pu4)oses. In adilition, a GC hace q-sing an electron capture detector @CD) is also
proviilerl. The cLata from this trace ca'n be used to look for evideoce of non'
hydrocarbon compounds like organic leacl, or compound5 sealaining cblori-ne ancl
sulfur. The PIANO analysis by GC with a mass spectrometer MS) provides

detailed clenical composition, and. summarizes the relative percent of each dass of
compound in each boiling range. Also induiled ia the PIANO aaalysis is
i,nformatiou on the presence of alcohols and ethers, high octane blenditg
components which are used. to meet oxygenated fuel requirements.

Two factors are key to determiaiag approximate release dates for matenal fountl i:n
the environ "" ent. The first is assessing the level of degradation which has occurred
in the product. Certai-n compounds cotnmonly found in peboleum products will
degrade more quickly thar others. Specifically, the most volatile compounds will be
lost faster thal the less volatile. Also, as a product ages, microorganisms
preferentially cligest tbe n-elkanes, leaving the other constituents Sshind-
Therefore, the absence of volatil.e constituents 2afl/s1 n-alLanes in a product which
would normally ssalain them is a-n i-ndication that the product is degrailed. The
presence of fueI atlditives caa also provicle bformation about approximate release
dates. For gxemple, alcohols a.ud ethers are highly water soluble, therefore their
presence typically indicates a recent release. The second factor wbich G needed. to
determine an approximate release alate is information about the conditions at the
site where the product was found. Conditions such as soil porosity, contact with
groundwater, temperature anrt biological activity will affect the rate of clegraclation
of a product at a particular location.

Results
The material present in sample 9806TPHg is indicative of gasoline. This low
f6iling distillate appears as a p attern of peaks elutiag ftom approxinately 2 to 14
''.inqfs5 on the GC/FID trace. The detailed chenical composition providetl by the
GCA{S analysis indicated the loss of some of the most volatile constituents such as
n-butrne. However, both the GC/I'ID and GC/I\IS analyses indicate that sign-ificaat
weatheri:eg has not occurred by either water solubilization or evaporative processes.

The gasolire identified i1 snmple 9806TPHg can be characterized as relatively
undegraded. No alcohols or ethers were detected in the sample. Organic lead was
detected at a level of 830 ppm, or approxi:nately 2.4 gra'" 5 of lead per gallon of
gasoline.
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FRIEDMAN & BRUYA" INC.

ENVIRONMENTAI CI{EMSTS

James McCarty
March 25, 1998
Page 3

Discussion
In a February 23, 1998 fax the following site information was given. Tbe soil il the
area tends to be silt and days overlayiag fine graireil silty sanil. The tlepth to
groundwater is approximately 25 feet and there is a low permeable silty sancl layer
below the groundwater table. The area is covereil by buildiags, asphalt and small
Iaadscapetl plots. Three USTs were renoved from the site in October 1987, at
which ti-e holes were noted in the USTs and a release of fuel into the soil and
possibly groundwater was noted. Subsequent testing of monitoriag wells showed
free product layers which were up to one to two feet thick. From October 1987 to
the present, product has been removed ftom the site either manually or with a
groundwater extraction system. Nearly 5,000 pounils of product have been removed
to date. Sample 9806TPHg was talen fron a-n oiUwater separator which is
currently ir operation. The asphalt coverirg, low soil porosity arrtl large
release/thick product layers all act to slow the rate of degradation' It is likely that
pockets of product may remain relatively undegratleil for months to years.

Conclusion
Based on the site conditions provicled, the gasoline ir sample 9806TPHg is
consistent with a previous release of leacleil gasoline, and does not appear to
contrin material from a more recent release of udead.ed gasoli-ne. If material frona
a more recent release of ulleaileil gasoline were present we would expect to see
lower levels of lead, ilue to dilution- We woulcl also expect to see the presence of n-
butane and oxgeuated compouads. The gasoli:ee in sample 9806TI{Pg is likely ftom
a pocket of leadeil gasoline which [45 lgnainsd protectecl and., is therefore
relatively undegrailed.

We appreciate this opportunity to be of service to you anil hope you will call if you
should have any questions. We wiJl hold your samples for 30 clays before tlisposal
un-less directed otherwise.

Sincerely,

FRTEDNIAN & BRTIYA, INC.

r\ \ r
\h$J.i\a/" e- [u,tt-q-z^

\
Charlene Jensen \

Chemist

EncLosures 3,!f
FAX: (510)451-i0el
HL40325R.DOC
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FRIEDMAN & BRI]YA.INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 03/25/98
Date Received: 02/05/98
Project: 3466-4
Date Extracte& 02i09i98
Date Analyze<L 02/09/98

RESI'LTS F'ROM TEE ANALYSE OF TEE PRODUCT SAilTPLE
FOE F'INGERPRINT CEARACTERIZATION
BY CAPILI"ARY GA,S CHBOMATOGRAPITY

USINGA FI,AME IONIZATION DETECTOR (F'ID)
AND ELECTRON CAPTURE DETECTOR (ECD)

Samnle ID

9806TPHg

GC Characterization

The GC trace usirg the fln-e ienizalioa cletector (FID)
showed the presence of low boiling compounds. The
pattems displayecl by these peaks are ildicative of
gasolin e.

The low boiling compounds appeared as a pattern of
peals eluti,ng ftom z-C7 tn n-C14. The GCIFID trace
showed the presence ofpealrs that appeared to be
iaficative of benzene, tolueue, ethylbenzene, the
xylenes and C3-benzenes. These compounds are
characteristic of the constituents co-monly founil in
gasoline. The GC/ECD trace showed. the possible
presence of tetre-ethyl ancl tetraethyl lead, cont-on
ad.ditives to leaileil gasolines.

the large peeL seen near 25 rninuls5 on the GC/EID
trace is pentacosane, ailcleil as a quality assurance
check for this GC analysis. there is a second
surrogate present f,hat is seen oD the GC/ECD bace at
about 26 minqlss which is ilibutyl cblorendate.
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FRIEDMAN & BRTryA.INC.

ENVIRONMENTAL CHEMSTS

Date of Reporh 03125198
Date Received: 02105198
Project: 34466-4
Date AnalyzeiL 03/13/98

RESULTS FROM TEE ANALYSIS OF TEE PBODUCT SAMPLE
FOR PARAFETNS, ISOPABAFFINS, OLEFINS,

NAPSTEENES, AND AROMATICS
Results Reported as % byWeight

Laboratory ID 803021-01
Client ID 9806TPHg

Comoound
Propa-ne
Metharol
Isobutane
Ethanol
n-Buta-ne
t-2-Butene
c-2-Butene
Isopropaaol
3-Methyl-1-butene
Isopenta.ne
tert-Butanol
1-Peatene
2-Methyl-1-butene
n-Propa-nol
n-Pentane
t-2-Penteue
c-2-Pentene
2-MethyI-2-butene
IfTBE
sec-Butanol
4-Methyl-1-pentene
Isobutanol
2,3-Dimethylbutane
Cyclopenta-ue
2-Methylpentane
DIPE
3-Methylpentane
n-Buta-nol
1-Hexene
ETBE
n-Hexale

Weight
Percent
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.09

<0.01
<0.01

0.0 i
<0.01

0 .11
0.02
0.0r
0.04

<0.01
<0.01
0.02

<0.01
0.13
0.08
0.63

<0.01
0.55

<0.01
0.05

<0.01
0.77
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FRIEDMAN & BRIJYA" INC.

ENVIRONMENTAL CI{EMSTS

Date of Report: 03/25198
Date Received: 02/05/98
Project: 34466-4
Date Analyze& 03/13/98

RESULTS FROM TEE ANALYSIS OF THE PRODUCT SAMPLE
FOR PARAFFTNS, ISOPARAFFINS, OLEFINS,

NAPHTEENES, AND AROMATICS
Results Reported as % byWeight

Laboratory ID 803021-01
Client ID 9806TPHg

Comnound
t-2-Hexene
2-Methyl-2-pentene
c-2-Hexene
2,2-Dimethylpentane
2,4-Dimethylpentare
Me thylcyclopentane
2,2, 3-Trimethylbutare
Benzene
1-Methylcyclopeutene
TAME
3,3-Dimethylpentane
Cyclohexane
2-Methylhexa-ne
2,3-Dinethylpentane
1, 1 -Dimethylcyclopentane
3-Methylhexane
c. 1, 3-Dimethylcyclopenta.ue
3-Ethylpentane
Isooctane
t- 1,2- Dimethylcyclopentane
1-Hepteue
u-Heptane
t-3-Heptene
c-3-Heptene
t-2-Heptene
c-2-Heptene
2,2-Dimethylhexane
2,5-Dimethylhexa-ne
Methylcyclohexane
2,4-Dimethylhexa-ne
Ethylcyclopentane
t- 1,c'2, 4-Trimethylcyclopenta-ne

Weight
Percent

0.05
0.05
0.02
0.04
0.21
1.04
0.02
0.19

<0.01
<0.01
0.08
0.50

0.65
0.09
1.38

<0.01
0.r2
1.35

<0.01
0.14
t .7 l

<0.01
0.64
0.02
0.04
0.08
0.35
. )  1 l

0.42
0.50
0.54
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FRIEDMAN & BRIIYA.INC.

EI.i'WRONMENTAL CIIEMISTS

Date of Report: 03/25/98
Date Received: 02/05/98
Project: 34466-4
Date Aralyzed: 03/13i98

RESULTS FEOM TEE ANALYSIS OF TEE PRODUCT SAMPLE
FOR PARAFFINS. ISOPARAFFINS, OLEFINS,

NAPETEENES, AND AROMATICS
Results Reported as % byWeight

Laboratory ID 803021-01
Client ID 9806TPHg

Comoound
t- 1,c-2, 3-Trimethylcyclopentaae
2, 2, B-Trimethylpentane
Toluene
2,3-Dimethylhexane
2-Methylheptane
3-Methylheptane
4-Methylheptane
3-Ethylhexane
1-Octene
1,2, 3-Tri-nethylcyclopentane
t- 1, 2-Dimethylcyclohexaae
n-Octane
1-Ethyl- 1-methylcyclopeutane
c-2-Octeue
c- 1, 2-Dimethylcyclohexane
I sopropylcyclopentane
2,5-Dimethyiheptane
3,5-Dimethylheptane
n-Propylcyclopentane
Ethylbenzene
2,3-Dimethylheptane
3,4-Dimethylheptane
2-Methyioctane
m-Xylene
p-Xylene
3-Methylocta-ne
1-Nonene
3,3-Diethylpentane
4-Nonene
o-Xylene
n-Nonane
Isobutylcyclopentane

Weight
Percent

0.52
0.54
2.67
0.83
1.21
1.28
0.46
0.22
0.08
0.14
0.83
1.33
0.06

<0.01
0.28
o.22
0.40
0.11
0.15
t.22
0.28
0.11
0.47
2-O4
4.87
0.82

<0.01
<0.01
<0.01

2.46
0.80
0.04
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FRIEDMAN & BRIIYA,INC.

ENVIRONMENTAT CHEMSTS

Date of Report: 03125198
Date Received: 02/05/98
Project: 34466-4
Date Analyzecl: 03/13/98

RESULTS FROM TEE ANALYSIS OF TEE PBODUCT SAMPLE
FOR PARAFFINS, ISOPARAFFINS, OLEFTNS,

NAPETEENES, AND AROMATICS
Results Reported as % by Weight

Laboratory ID 80302f-0f
Client ID 9806TPHg

Comoound
t-2 -Nonene+c-2-Nonene
Isopropylbenzene
3,3-Dimethyloctane
n-Butylcyclopentane
n-Propyibenzene
2,3-Dinethyloctane
1-Methyl-3-ethylbenzeue
1-Methyl-4+thylbenzene
2-Methyl-nona:re
3 -E thyloctane
3-MethyLoonane
1, 3, 5-Trimethylbenzeue
1 -Methyl-2-ethylbenzene
1, 2, 4-Trimethylbenzene
tert-Butylbenzene
n-Decane
Isob utylb enzene
Isopropylcyclohexane
sec-Butylbenzene
1-Me thyl-3-isopropylbenzene
sec-Butylcyclohexane
1-Methyl-4-isopmpylbenzene
1,2, 3 -Trimethylbenzeue
Indan
1-Me thyl-3-n-propylbenzene
1 -Me thyl-4-n-propylbenzene
n-Butylbenzene
1, 3- Dimethyl-5-ethylbenzene
1,2-Diethylbenzene
l -Methyl-2-n-propylbenzene
1, 4-Dimeihyl-2-ethylbenzene
1,2-Dimethyl-4-ethylbenzene

Weight
Percent
<0.01
0.20
0.03
0.10
0.78
0.09
3.43

<0.01
0.08
0.34
r.57

5.34
<0.01
0.49
0.14

<0.01
0.12
0.26

<0.01
0.10
1.30
0.77
1.13
0.70
U. Dt)

0.10
1.40
0.54
0.'t5
1 .19
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FRIEDMAN &BRtryA,INC.

E1TTYIRONMENTAL CHEMSTS

Date of Report: 03125198
Date Received: 02105198
Project: 34466-4
Date Analyzed: 03/13/98

RESULTS FROM TEE ANALYSIS OF TEE PRODUCT SAMPLE
FOR PARAFFINS, ISOPARAFFINS, OLEFINS,

NAPETEENES, AND AROMATICS
Results Reported as % byWeight

Laboratory ID 803021-01
Client ID 9806TPHg

Comlound
1, 3-Dimethyl-2 -ethylbenzene
1, 2-Dimethyl-3 -ethylbenzene
n-Undecane
1,2,4, 5 -Tetra m ethylbenzene
2-Methylbutylbenzene
1-tert-Butyl-2-methylbenzene
n-Pentylbenzene
Methylinda-n
l-tert-Butyl-3, 5-dim ethylbenzene
1- bert-Butyl-4 -ethylbenzene
n-Dodecane
1,3, 5-Triethylbenzene
1, 2, 4-Triethylbeuzeue
Naphthalene
n-Hexylbenzene
2-Methyl-naphthalene
n-Tridecane
1-Methylnaphthalene
n-Tetradecane
n-Pentadecane

Weight
Percent

o.72
0.14
0.30
0.25
0.11

<0.01
<0.01

1.26
<0.01
<0.01
0.22

<0.01
<0.01
r.05

<0.01
0.58
0.06
0.26
0.02
0.01
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FRIEDMAN & BRTIYA.INC.

ENVIRONN{ENTAL CIIEMSTS

Date of Report; 03125198
Date Receiveil. 02105198
Project: 34466-4
Date Analyzed: 03/13/98

BESULTS FROM TEE ANALYSIS OF TEE PRODUCT SAMPLE
FOR PARAFFINS, ISOPARAFFTNS, OLEFINS,

NAPHTEENES, AND AROMATICS
Results Reported as % byWeight

PIANOSI,JMMARY

Laboratory ID 803021-01
Client ID 9806TPHs

Total Identifi e d Compounds
Oxygenated Compounds
Hydrocarbon Compounds
Uniden|ified Compounds
Total

Paraffins
c3 <0.01
c4 <0.01
c6 0.11
c6 0.17
c7 t3r
cE 1.33
ce 0.80
c10 0.49
c11 0.30
crz 0.22
c13 0.06
c74 0.02
c15 0.01
Total 5.84

Isoparallins

<0.01
0.09
1.31
3.68
6.73
2.19
0.54

Aromatics

0.19
2.67

10.59
16.27
10.40
0.95

<0.01

4r.01

Weight
Percent

69.87
<0.01
69.87
30.13

100.00

Naphthenes

0.08
1.54
2.73
2.73
0.14

<0.01

n 9 9

Olefins Total
<0.01 <0.01
<0.01 <0.01
0.10 0.38
0.r7 3.9?
0.84 Lr.62
0.08 2r.41

<0.01 19.41
Ll.u
L.25
0.22
0.06
0.02
0.01

7.20 69.8?r4.54



FRIEDMAN & BRI.IYA" INC.

ENVIRONMENTAL C}TEMISTS

Date of Report: 03/25/98
Date Received: 02105198
Project: 344s,6-4
Date Exhacted: 03/02/98
Date Analvze* 03/03/98

Samnle ID

9806TPHg

Method Blank

BESULTS FROM TEE ANALYSIS OF PRODUCT SAMPLE
FOR OBGANIC LEAD BYICP

(METEOD 6010)
Results Reporteil as pglg (ppm)

Organic Lead

830

<1
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FRIEDMAN & BRUYA" INC.

ENVIRONMENTAL CHEMIST S

Date of Report: 03/25198
Date Received: 02/05/98
Project: 34466-4

QUALITY ASSURANCE RESULTS
FOR ORGANIC LEAD

BYMETEOD 6010 MODIFIED

Laboratory Code: 802021-01 @uplicate)
Relative

Reporting Sample Duplicate Percent Acceptance
Analyte Units Result Result Diference Critefta
Organic Lead ug/g (ppm) 830 850 2 O'20

Laboratory Code: 802021-01 (vlatrlx Spike)
Reporting Spike $ample % Recovery % Recovery Acceptance

Analyte Units Level Result MS MSD Criteria RPD

Organic Lead ug/g (ppm) 11? 830 ai ai 80'120 ai

Laboratory Code: l,aboraiory Control Sample
Reporhing Spike % Recorery % Recovery Acceptance

Analyte Uniis Level LCS LCSD Criteria RPD
Organic Lead ug/g (ppm) 117 10? 108 80-120 1

ai - The amount spil.ed was insufrcient to give meaningful recovery data-
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APPENDIX D

GROUNDWATER CONCENTRATION GRAPHS
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