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CeMeRIA

EXDCUTIVE SI]MMARY

This report presents the results of a subsurface investigation conduoted by Cambria Environmental

Technology, Inc. (Canbria) at 1432 Harrison Street in Oakland, Califomia on July 6 and 7, 1995. The site

is located in downtown Oakland in a mlred commercial and residential area (Figure l).

The objective of our July 6 and 7, 1995, subsurface investigation was to assess the horizontal extent of

hydrocarbons in soil and ground water near two previously removed 1,000-gallon gasoline underground

storage tanks (USTs). To achieve tlis objective CamDza drilled twelve soil borings in the vicinity of the

USTs and attempted to collect one "grab" ground water sarnple from each boring for laboratory analysis. A

total of nine gra.b water samples were collected and analyzed for total petroleum hydrocarbons as gasoline

(TPHg), benzene, ethylbenzeng toluene and rylenes @ETX). Since ground water did not enter three of the

soil borings, Canrbna replaced the gra.b ground water sample with a soil sample collected at the ground water

table from the three borings.

All of the gra.b ground water and soil samples contained hydrocarbons. Total petroleum hydrocarbons as

gasoline (TPHg) up to 84,000 parts per billion (ppb) and benzene up to 9,600 ppb were detected in the grab

water samples. TPHg up to 350,000 ppb and benzene up to 4,000 ppb were detected in soil samples collected

from the borings that did not accumulate ground water.

Cambria selected the boring locations to define the extent of hydrocarbons in soil and ground water

downgradient, upg$dient and crossgradient ofthe former gasoline USTs. Since petroleum hydrocarbons

were detected in soil and ground water samples collected from all borings, the horizontal extent of

hydrocarbon contamination has not been defined at this time. Based on the field indications ofhydrocarbons

detected in soil samples sollected more than l0 ft above the current gfound water tablo elevation and the

horizontal distribution ofthe detected hydrocarbons, the hydrocarbons in soil and ground water upgradient

and crossgradient ofthe former gasoline USTs may originate from offsite sources,

Cambria rccommends additional subsurface investigation and records research to def[re the horizontal extent

ofhydrocarbons in soil and ground water and to determine if offsite hydrocarbon sources are contributing

hydrocarbons to the subject site.

lll
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INTRODUCTION

Obiectives

This report presents the results of the subsurface investigation conducted in July 1995 by Canbria

Environmental TecYnology (Canbria) at i432 Harison Steet in Oakland, Califomia. The objective ofthis

investigation was to assess the vertical and lateral extent ofhydrocarbons in soil and ground water released

from previously removed underground storage tanks (USTs). To achieve this objective Cambria drilled,

twelve soil borings and collected and analyzed soil and ground water samples.

Site Background and Previous Investigations

Site Location: The site is located in a commerciaUresidential area in downtown Oakland, Californiq between

Harrison Street and Alice Street. The nearest surface waters are the Oakland Inner Harbor, and Lake

Merritt, located 14 blocks north and four blocks west ofthe subject site, respectively.

Adjacent Potential Hydrocarbon Soarces.' The subject site is located immediately dovmgradient of 1424

llarrison Steet where two USTs were closed in place (Figure 2). A Chevron service station located at l4th

Saeet and Harrison Sfeet upgradieflt ofthe subject site, has had a confirmed gasoline release. Chevron is

currently operating a soil and ground water remediation system.

November and December, 1991 Tanh Removcl.'In November and December 1994, Levine Fricke of

Emeryville, Califomia removed four USTs from the site. Two, 1,000-gallon, single-walled, steel, gasoline

USTs were located under the sidewalk on Harrison Sheet (Figure 2), with gasoline dispens€rs located about

20 ft east of the USTs. Two additional steel single-walled, waste oil USTs, each approximately 1,000-

gallons in capacity, were located in the basement ofthe garage near Alice Steet. In addition, three hydraulic

lifts, one vault, and one zump, with the respective piping, were excavated and removed ftom the site. A total

of approximately 240 cubic yards ofhydrocarbon-impacted soils were removed from the three areas (Figure

2).

August 1994 Subsudace lwestigttion: ln August 1994, Levine Fricke conducted a subsurface investigtion

to assess the extent ofhydrocarbons in soil and groundwater. The investigation resule indicat€d that soil and

ground water were not significantly impacted by hydmcarbons near the Alice Street side of the site. No
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petroleum hydrocarbons were detected in the soil sample collected from MW-3, however, the ground water

sample contained 300 ppb total petroleum hydrocarbons as oil (TPHo). In the vicinity ofthe former gasoline

UST locations near Hanison Sheet, TPHg and BTEX were detected in ground water samples collected from

the monitoring wells MW-l and MW-2 and low concentrations of benzene and toluene were detected in a

soil sample collected from MW-2.

Quarterly Gnund Water Moniloring: Ground water samples have been collected from monitoring wells

MW-I, MW-2 and MW-3 since January, 1994. Since the 4th quarter 1994, ground watEr fluctuatEd beneath

the site from 17.86to 19.15 ft depth. The ground water flow direction is generally towards the northeast.

In a Api126,1995 letter, Alameda County Departnent ofEnvironmental Health gave permission to cease

collecting ground water samples from MW-3 because only very low hydrocarbon concentrations had ever

been detected in ground water samples.

INVESTIGATION PROCEDURES

The results of Carz bria's lvly 6 md7, 1995 subsurface investigation are summarized below. A copy ofthe

soil boring permit is presented in Appendix A. Boring logs are,presented in Appendix B. Analytic results

for ground water and soil are presented in Tables 1 and 2, respectively, and the analytic reports are presented

in Appendix C. Cambria's Standard Field Procedures describing our sampling methods are presented in

Appendix D.

Cmnbria atlrlmptsd to collect grab ground water samples from each of the 1 2 soil borings. However, ground

water did not enter borings SB-F, SB-H, and SB-L. Therefore, we replaced the grab water samples with a

soil sample collected at the water table for each of these borings. Figure 4 presents TPHg and benzene

analytic results from the ground water samples collected and analyzed for this investigation. In addition,

the figure presents 2nd quarter 1995 sampling analytic results for rronitoring wells MW-l and MW-2.



Soil Borings

Petmils:

Drilling Dues:

Drilling Methods:

Number of Borings:

BorW Depths:

Sedimznt Lithologl:

Wnsu Disposal:

Ground Water Sampling

Ground Waer Analyses:

Ground Wder Depth
During Sampting:

Soil Samnling

Soil Analyses:

CeIneRIA

City of Oakland Excavation Permit X9500A10 and Alameda County Zone 7,
Water Agency drilling permit 95461 were required for the soil borings
(Attachment A).

July 6, and 7, 1995

lland augured fnst five ft and Geoprobe cuttingless drilling rig using
hydraulic push below 5 ft

Twelve (Figure 2)

20 to 37 ft below grade (Appendix B)

The site is primarily underlain by silty sands with small percentages ofclay
to the total depth explored of 37 ft (Appendix B).

Soil from hand auguring was stored on site in a 55 gallon drum pending
disoosal.

fgine-gizU ground water samples collected from the open borings were
aialyzed for:

. 'TPHg by modified EPA Method 8015,

. IBETXbyEPAMethod 8020.

Ground water stabilized in most borings at approrlndely 20 depth.

Since ground water did not enter borings SB-F, SB-H and SB-L, Cambria
colleoted soil samples at the ground water table. These samples were
analyzed for:

. Total petroleum hydrocarbons as gasoline (TPHg) by modified EPA
Method 8015. and

. Benzene, ethylbenzene, toluene and rylenes (BETX) by EPA
Method 8020.
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INVESTIGATION RESULTS

HJldrocarbon Distribution in Ground Water

Both TPHg and benzene were detected in all of the grab ground water samples collected and analyzed at

concentrations of r{},ta.!4,000#d8?€rffffioTffiS#*Ig and 9,@0 ppb benzeneffasFl). The highest

hydrocarbon concentrations were detected in the ground water samples collected from the borings located

in the vicinity ofthe former gasoline USTs along llarrison Steet. Elevated hydrocarbon concentrations were

detected in ground water samples collected up, cross and downgradient ofthe USTs.

Hvdrocarbon Distribution in Soil

Since ground water did not enter borings SB-F, SB-H and SB-L, Cambria collected and analyzed soil

samples from immediately above the ground water table in these borings. TPHg and benzene were detected

in the soil samples from all three borings. The highest concentrations detecte4uere 350,000 ppb T?H#nd

!!00ppb benzene in SB-H (Table 2). In general, stained and odorous soils were first encountered at about

10 ft depth in all the borings drilled in and near llarrison Street.

RECOMMENDATIONS AND CONCLUSIONS

Cambria solected the boring locations to define the extent of hydrocarbons in soil and ground water

dplvngfadictrt npgadient and crossgradieor ofthe former site gasoline USTs. Since petoleum hydrocarbons

were detected in soil and ground water samples collecbd €rom-df*rlqF, the horizontal extent of

hydrocarbon contaminatiqg.bas notteen defmOd*&is+iec. The origin of the widespread hydrocarbons

in soil and ground water is problematic. Based on our experience, two possible scenarios could be

responsible for the widespread distribution of hydrocarbons at ard adjacent to the site:

Significant hskEg€ ofgasoline from one or all ofthe tarfu along Harrison Satet, with subsequent
up, cross and downgradient migration in ground water and vertical smearing during periods of high
ground water.

teakage ftqp the Harrison StF€# tanks commingling with leakage from several other tanks on

ldjacent properties.

l )

L ,
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Cambria believes that Scenario 2 above is more likely because:

. Historically, the ground water has flowed consistently towards the northeast. However,
hydrocarbons have been detected both upgra.dient and crossgradient of the subject site USTs; and

. Ground water has probably been at an historical high (- 20 ft depth) due to the heavy rains this past
winter, and field indications ofhydrocarbons were detected at about 10 ft depth in the borings along
Harrison Street. It is unlikely that historical grormd water fluctuations could have smeared
hydrocarbons an additional 10 ft above the existing ground water table.

Therefore, we recommend that additional soil borings and grab water samples be collected further upgradient

and downgradient of the former UST locations and thet the property owner commission an historical

-lagkground search to locate possible offsite sourcgs, The historical review should include an extensive

document and aerial ohoto review.



Site Location Mao

1432 Harrison Street
Oakland, Califomia

FIGURE
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. BORING LOG

ctienr; Alvin H. Bacharach and Barbara Jean Borsuk

Project No: 54-188 Phase Task OO3

Boring lD SB-E

Location 1432 Haldson Street
Surface Elev. -35 ft, Page 1 of I

EE
5,9

Blow

Count

il,

E(!
o

o

o
Lithologic

Description
;- cL -€q

i : -

Borino
Completion

Graphics
fu
6 r r

Additional
Comments

o Ground Surfa(
\ASPHAIT

Bottom ol boring

w

Sltv SAND: (SMl; brown; moist; 2%
clay, 13% silt, 85% fine to medium
grained sand; moderate estimated
hydraulic conductivity

grey; wet
1 0 1 0

1 5

20 20

30 30

Notesr Harrison Street 62l€qu!horittins Started lQp!

Dritl ingCompletod 716t95

Cambria Environmental Technology, Inc.
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Attachment C

Analytic Results for Ground Water and Soil



MCCAMPBELL ANALYTICAT INC. Tele: 510-798-1620 Fax 510-798- 1622

07 /t4t95

Dear John:

Enclosed are:

l). the r€sults of4 samples from )oul # s+lEE i Borsuck project,

2). a QC report for the above samples

3). a copy ofthe cbain ofcustody, and

4) . a bill for analltical services.

Ifyou harrc any questions please contact me. McCampbell Ara$tical Laboratories stri\4s for e)ce[ence in quality.

servic€ and cost. Thank 1ou for your business and I look fonrard to working with you again.

Yours truly,

, - - . / /

Edward l{amilton



Cambria E nvironnental Technolog/

1144 65th SEeet. Suite C

Oaklrnd, CA 921608

Cli€nl Proiect ID:# 54-188; Borsuck Date S?mpled: 07106/95

Date Recei\€d: 07/07/95

Client Contact: John Espmora Date E)ffacted: 07/08/95

Client P.O: Date Anabzed: 0708ii95

Gasoline Range (Crc12) Volatile H$nrcartons as Gasolinet, with BTEXr
F-PA msthod' 5030- modified 8015. aod 8020 or 6(n; Californis RWQCB (SF BavRegion) mcthod GCFID( J030)

Lab ID Client ID Matrix TPII(g)' Benzene Toluene Ethylben-
TEII€

Xylenes
o/o Rec.

Surrogate

53938 SB.A w 330,c/d 16 J .O t -J 4.9 100

53939 sB-c w ,14,000,a 6600 5900 980 ,f4OO 1M

539,t0 SB.D w 70,000,a 74{0 to,mo 1600
't2u) 102

53%l SB.E w 25,000,a 1000 3000 610 2700 t02

Reponing Limit unless other-
wise stated: ND means not de-
tect€d above the reporting limit

w 50 ug/L 0.5 0.5 0.5 u.)

S 1.0 mg/kg 0.005 0.005 0.005 0.005

a ftater and \apor samples are reported in ug&, soil samples in mgi'kg and all TCLP e*racts in mg/L

# cluttered chroflratogpam; sample peak coelutes with surrogat€ peak

The

McCAMPBELL ANALYTICAL INC.
Avenue Sout\ #D7, Pacheco, CA 94553

Tele: 510-798-1620 Fax 510-798-162?

DHS Certification No. 16,14 Edward HamiltorL Lab Director///



McCAMPBELL ANALYTICAL INC.
1.10 Znd Avenue #D7, Pacheco, CA 94553

Tele: 510-798-1620 F x: 5L0-'198-L622

QC REPORT FOR HYDROCARBON ANATYSES

Date3 07 /08/95 Uatrix: Ilater

Concentration

Sanple UIi

(u9 t Recovery
Analyte

l lSD

IPH ( gras )
B€nzene
tolu€ne
Ethyl Benzen€
xylen€E

9 8 . 4  2 . 3
9 0 . 0  0 . o
9 6 .  0  1 . 0
9 7 . O  O . 0

1 0 0 , 3  0 . 3

0 . o

0
0
o

1 0 0 .  7
9

9 .7
3o

9 8 , 4
9

9 . 6

3 0 . 1

100

1 n

9 0 .  o
9 5 . O
qt i'l

100.  0

TPE ( diesel ) o .7

TRPH
(o!I & greaae)

r{/A N/A N/A

Z Rec. = (lls - Sa|pte) / dFunt sDited x 100

iPD ' (XS - frsD) / 0ts + IsD) x 2 x 100
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MccAMpBELL ANALyncAL rNc. l "t'i:,:ffi5;-:*l?1"fi1;;?.ff 
*tt

07l2ll95

Dear John:

Enclosed are:

l). the results of7 samples from your # 5$18t; Borruk project,

2). a QC report for the abo\,€ samples

3). a copy ofthe chain ofcustody, and

4) . a bill for analttical selvices.

Ifyou hara any questions please contact me. Mccampb€ll Analytical Laboratories striws for e:cellence in quality,

service and cost. Thank 1ou for lour business and I look fonrard to mrking with you again.

Yours truly,

2 ,//1
Edward l{amilton



McCAMPBFT -I- ANALYIICAL INC.
110 Avenue Sout\ #D7, Pacheco, CA 94553

Tele: 510-798-1620 F ax: 510-79f1-L622

Cambria Environne al Technolos/ Client Project ID: # 55-lEE; Borsuk Date Sampled: 070795

I l,l4 65th Slreet, Suite C

Oakland, CA 9,1508

Date ReceilEd: 07107/95

Client Contact: John Espinoza Date E{racted : 0707{718195

Client P.O: Date Analyzed: 07 lO1 41 | lA95

Garoline Ra4c (CCC12) Volatile Eydrocartons as Gasolinc*, with BTD(r
EPA m€lho& J030- modified 8015- rrd 8m0 or 602 California RWOCB (SF Bav Recion) method GCFID(5030)

Lab ID Client ID Matrix TPH(g' Benzene Toluene Ethyhen-
ZEre Xylenes 7o Rec.

Surrogate

53986 SB.B w 450,a 55 3 .1 5.1 ).u lu)

53990 sB-F 20' s I6On 1.9 l0 2.5 l l 106

53991 SB-G w 84,000i,h 9.t00 16,000 zZW 9900 103

53992 SB-H 20' S 350,a 4,0 l6 5.3 25 104

53993 SB-I w 24,000,a 6100 1400 680 1600 108

53994 SB-J w 960,a l l0 6 8.7 7l n

53995 SB.K w 72,W0,a 9600 9600 lE00 7000 t0 l

54429 SB.L 20' S 220,b d 1.6 4.1 4.8 24 106

Reponing Limit unless other-
wise stated; ND means not de-
tected abor€ the reporting limit

w fiudL 0.5 0.5 0.5 0.5

s 1.0 ngikg 0.005 0.005 0.005 0.005

t aater and \apor samples are reported in ug/L, soil samples in mgikg and all TCLP e{racts in mg&

# cluttered cbromatogran; sample peak coelutes with surrogate p€ak

+ The followine descriDtions of the TPH chronatosam are cursorv in nature and McCampbell Analvtical is ttot
resDonsibL for-tliCr intemrctation: a) unmodified 6r ueaklv modified msoline is sipificait; b) heavirrr gasotine
rarise compou-nds are si$ifica-ut(ased Easoline?): c) lisht€r ilsoline ratr7e compounis (the most mobile fiaction)
arelimifidad: d) rasoEne raned 6m6ounds hAviirc 6roaf chromatodaphic 

-peaks 
arc qignificant; biologica\

ilGreil sasonieli Srprt-o-att8rn-dnfdoes not aoo"ear totCiirileri Froin ea3oline (?): f)-one to a few isblated
ncaks ni6scnr: sl sr rh nslv e;e.l se snli ne or diesel ra'n'pe conrnorrnds are siqrific-ant: h) lii&ter tban $ater im miscib le
i[aEn'ntpri:seifi ii liqrffd idinpE-tirat contains greafi:r tbai, 5 rol. % sEdiment; j) no- recognizable pattern.

DHS Certification No. 1644 ./4/ nan*d Hamilton, Lab D irector



McCAMPBELL ANALYTICAL INc.
Avenue South, #D7, Pacheco, CA 94553

Tele: 510-798-1620 Fax 510-?98-1622

9C NEPORT FOR IIYDROCARBON ANAIYSES

Date ! 07 /06-07 /O7 /e5 Uatfl.x ! Soil

Anallte
Concentration (mg/kS)

Sa$pI€ US USD

t Recovery

l{s MsD
lmount
Sp!ked

TPg (ga3)
Benz6ne
Toluene
Ethylbenzene
XyleneE

0 . 0 0 0  2 . l . s 8
0 . 0 0 0  0 . 1 6 8
0 . 0 0 0  0 . 1 7 8
o . 0 0 0  0 . 1 7 8
o . o o o  o . 5 5 4

9 9  7 . 5
9 s  1 2 , 3

1 0 2  1 3 . 6
100 11.  6
1 0 4  L 2 . 2

2  , 0 0 3
0 . 1 9 0
0 .  2 0 4
o.2ao
0 .  5 2 6

2 .03

o .6

84
89
i o

TPE (die8el ) 2AL 1 . 1

1 8 .  I 1 8 ,  1 3 . 8

I Rec. r (HS - Sa[Fte) / atH.nt spiked x 1OO

Rm = (IS - xsD) / o.ts + f,tSD) x ? x too



McCAMPBELL ANALYTICAL INC.
110 2nd Avenue South, #D7, Pacheco, CA

Tele: 510-798-1620 Fax 510-798-1622

QC REPORT FOR IIYDROCARBON ANAI.YSES

Analyte
concentratlon

Sanple us

Matr ix :  Soi l

AInount
Spilred

t Recovery

MS MSD

Date: o7 |  to /95

(nslks )

usD

tPH (gaE)
Benzene
Toluene
Ethy lbenzene
)tylenes

0.oo0 r .72s
0 .000  0 .206
0 ,oo0  0 .2L4
0.ooo o.200
o .o00  0 .612

9 2  1 1 . 3
9 7  9 . 8
9 7  3 . 0

1 0 1  r . o

1 . 8 0 ?
0 . 1 8 4
0 ,  1 9 4
o . 1 9 4

2 . 0 3
o.2
o .2
o .2
0-6

85

100
102

TPH ( diesel )

N/A N/A N/A N/A N/A N/A N/A

f Rec- = (tls . Saple) / arEunt spiked x 100

RPo = (l|S - l{SD),/ (l1S + xSD) x Z r 100



MCCAJVPBELL ANALYTICAL INC.
1L0 znd Avenue Soutb, #D7, Pacheco, CA 94553

Tele: 510-798-16?0 F ax 510-798-L62?

QC REPORT POR SYDROCARBOII ANAIYSES

Date!  o7 /06/95-07 /o7 195 Matrix: llat€r

AnaIyU€
concentration

sanPle t4s

(us/I.)

MSD

* Recovery
Amount
sPlk€d

TPH (gaE)
Benzene
toluens
Ethyl Benzene
xyl€ne3

0 . 0  9 9 . 7
0  9 . 4
o 1 0
0  1 0 . 2
o  3 1 . 3

9 9 . 7  1 0 1 . 0
9 4 . 0  9 2 . 0

1 0 0 . 0  9 7 . o
1 0 2 .  O  1 0 0 ,  O
1 0 4 . 3  1 0 3 - 0

9 . 2

3 0 . 9

100
10

30

7 .2

3 .0
2 .O
1 .3

TPH ( clieE€l)

N/A N/A

z R!c. = (lis - ssptc' / am(nt spi ked x t00

RPD : (lftt - llso),/ (XS + [Stt) x 2 x 100



McCAMPBELL ANALYTICAT INC.
110 Znd Avenue South, #D7,

Tele: 510-798-1620 E ax: 510-798-1672

Date :  07  /  11 /95

QC REPORT FOR HTDROCARBON ANATYSES

Matlix: llater

Analyte
Concentratlon

Sample MS

(us/L)

usD

* Recoverv

8 6 . 2
t . o

LO.2
2 t  t

lDount
spiked

100

10
10
3 0

TPE (gas)
Benzene
Toluene
Ethyl Benzene
Xylenes

95 t2.7
1 0 1  9 . 4
L02 3.8
1 0 5  2 . 5

0 . o
0

0

9 1
109
1 1 1
1 n 6

108

1 0 . 9

1 0 .  5
J 2 - 5

TPtl ( diesel ) N/A N/A

TRPH
(oil & gr€aEe)

N/A N/A N/A N/A N/A

I Rec. . (l{S - Ss|Pl.) / d|ElJnt spi k€d x lO0

Rm : (HS - NSD) / (t{S + xso) x 2 x !00
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Cel\leRIA

STAITDARD NELD PROCEDUNES FOR SOIL BORINGS

This document describes Cambria Environmental Technology's sandard field methods for drilling and
sampling soil borings. These procedures are designed to comply with Federal, State and local regulatory
guidelines. Specific field procedures are summarized below.

SOIL BORING AND SAMPLING

Obiectives

Soil sarnples are collected to chaxacterize subsurface lithology, assess whether the soils exhibit obvious
hydrocarbon or other compound vapor odor or staining, estimate ground water depth and quality and to
submit samples for chemical analysis.

Soil CIassifi cation /Logging

All soil samples are classified according to the Unified Soil Classification System by a trained geologist or
engineer working rmder the supervision of a Califomia Regislered Geologist @G) or a Certified Engineering
Geologist (CEG). The following soil properties are noted for each soil sample:

. Principal and secondary grain size catagory (i.e. sand, silt clay or gra.vel)

. Approximate percentage of each grain size catagory,

. Color,

. Approximate water or produot saturation percentage,

. Observed odor and/or discoloration,

. Other significant observations (i.e. cementation, presence ofmarker horizons, mineralogy), and

. Estimatedpermeablily.

Soil Borine and Samolinq

Soil borings are typically drilled using hollow-stem augers or hydraulic push technologies. At least one and
one hald ft of the soil column is collected for every five ft of drilled depth. Additional soil samples are
collected near the water table and at lithologic changes. Sanples are collected using lined split-barrel or
equivalent samplen driven into undisturbed sediments beyond the bottom of the borehole. The vertical
location of each soil sample is determined by measuring the disance fiom the middle of the soil sample nrbe
to the end ofthe drive rod used to advance the split barrcl sampler. All sample dep6s use the ground surface
immediately adjacent to the boing as a datum. The horizontal location of each boring is measured in the field
from an onsite permanent reference using a measuring wheel or tape measure.

Drilling and sampling equipment is steam-cleaned prior to drilling and between borings to prevent cross-
contamination. Sampling equipment is washed between samples with tisodium phosphate or an equivalent
EPA-approved detergent.

D:\TEMPI.ATRSoPS\BoRINGS.wPD



CeNIeRIA
Sample Storage. Handling and Transport

Sampling tubes chosen for analysis are tsimmed ofexcess soil and capped with Teflon tape and plastic end
caps. Soil samples are labeled and slored at or below 4€ on either crushed or dry ice, depending upon local
regulations. Samples are transported under chain-of-custody to a State-certified analytic labomtory.

Field Screenine

One of the remaining tubes is partially emptied leaving about one-third of the soil in the tube. The tube is
capped with plastic end caps and set aside to allow hydrocarbons to volatilize from the soil. After ten to
fifteen minutes, a portable photoionization detector (PID) measures volatile hydrocarbon vapor
concentrations in the tube headspace, extracting the vapor through a slit in the cap. PID measurements are
used along with the field observations, odors, stratigraphy and $ound water depth to select soil samples for
analysis.

Water Samplinq

Water samples, if they are collected from the boring, are either collected using a driven Hydropunch type
sampler or are collected from the open borehole using bailers. The ground water samples are decanted into
the appropriate containers supplied by the analytic laboratory. Samples are labeled, placed in protective
foam sleeves, stored on crushed ice at or below 4"C, and transported under chain-of-custody to the
laboratory.

Duolicates and Blanks

Blind duplicate water samples are collected usually collected only for monitoring well sampling programs,
at a rate of one blind sample for every 10 wells sarnpled. Laboratory-supplied trip blanks accompatry
samples collected for all sampling programs to check for cross-contamination caused by sample handling
and transport. These trip blanks are analyzed if the intemal laboratory QA./QC blanks contain the suspected
field contaminants. An equipment blank may also be analyzed ifnon-dedicated sampling equipment is used.

Grouting

If the borings are not completed as wells, the borings are filled to the ground surface with cement grout
poured or pumped tfuough a aemie pipe.

Waste Handling and Disoosal

Soil cuftings from drilling activities are usually stockpiled onsite on top ofand oovered by plastic sheeting.
At lea* three individual soil samples are collected Aom the stockpiles for later oompositing at the analytic
laboratory. The composite sample is analyzed for the same constituents analyzed in the borehole samples.
Soil cuttings are transported by lisenced waste haulers and disposed in secure, licenced facilities based on
the composite analytic results.

Ground water removed during sampling and/or rinseage generated durhg decontamination procedures are
stored onsite in sealed 55 gallon drurns. Each drum is labelled with the drum number, date ofgeneratiorl
suspected contents, generator identification and consultant contact. Disposal of the water is based on the
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analytic results for the well samples. The water is either pumped out using a vacuum truck for transport to
a lisenced waste treatnenVdisposal faciltiy or the individual drums are picked up and tansported to th€
waste facility where the dnrm contents are removed and appropriately disposed.
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