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APPENDIX A

SUPERFUND PROCESS _- -

CERCLA establishes a national program for responding to releases
of hazardous substances into the environment. In addition, the
National Oil and Hazardous substances Pollution Contingency Plan
(NCP) establishes the process for determining appropriate
remedial actions at Superfund sites. Together, CERCLA and the
NCP require that a remedial action selected for a Superfund site
be cost-effective and that it be adequate to protect public
health.
A-2 THE RI/FS PROCESS

In accordance with the NCP, potential hazard waste sites are
subjected to a preliminary assessment, if necessary, detailed
site inspection. If evidence of hazardous waste activity is
found, posing an actual or potential threat to public health
and/or the environment, it must be determined whether removal of
the wastes is necessary.

If removal actions are not required, an evaluation is made of the
potential threat to public health and/or the environment relative
to that posed by other potential hazardous waste sites. In this
manner, a relative ranking is developed as the basis for
inclusion of the site on the National Priorities List (NPL).
Inclusion of a site on the NPL is a prerequisite for expenditure
of monies from Superfund to conduct a more detailed site
investigation and evaluation of remedial action alternatives.
A detailed site investigation and a remedial alternative
consideration are conducted as a remedial investigation/
feasibility study (Rt/FS), in accordance with the NCP. The RI/FS
is an integrated approach. The RI characterizes the nature and
extent of contamination at the site, identifies potential
containment migration pathways and exposure routes, and evaluates
the present and/or potential threat to the public and the
environment due to site contamination. Data gathered during the
RI are used for the development and evaluation of possible
remedial action alternatives in the FS. In the FS phase report,
feasible technologies (e.g., surface-water diversion, capping,
landfilling, treatment) are defined to mitigate or eliminate the
health or environmental threats identified in the RI. These
technologies are assembled into alternative remedial actions and
subjected to an initial screening to identify those that address
the goals of remedial action and can be implemented, and to
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eliminate inappropriate and most costly alternatives. Those
alternatives remaining following the initial screening phase are
subjected to more rigorous evaluation.
The RI/FS process results in an objective, comparative evaluation '
of the most appropriate remedial alternatives to meet the cleanup
objectives for the site. This evaluation is prepared in the form
of a draft report and subjected to public and agency review and )
comment. A final RI/FS report is prepared summarizing comments _j
received during the public review period and comment responses.
Based on the final RI/FS report, EPA selects the recommended 7-1
remedial action alternatives. J

The purpose of the REM II program is to provide technical and
management services in support of EPA remedial planning H
enforcement and activities at selected uncontrolled hazardous • J
substance disposal sites. This program was established under
CERCLA, commonly referred to as Superfund. EPA's Hazardous Site .' ',)
Control Division (HSCD), through Contract No. 68-01-6939, has ! ;
employed Camp Dresser t McKee, Inc. (COM) of Boston,
Massachusetts to implement remedial response activities in EPA ,•••-.
Regions I through X. M
Contract No. 68-01-6939, titled "Performance of Remedial Response
Activities at Uncontrolled Hazardous Waste Site," and called "REM
II," is a 4-year contract to provide:

o Remedial investigations. ,-jrm

o Engineering feasibility studies. L"
o Oversight of remedial planning and implementation ' "1

projects performed by states and/or responsible ( '•*
parties.

'1o Engineering design services. ,..'')
*

o Monitoring. —i
o Resident engineering, training, technical services, and

program management. _
o Support to EPA. >

Figure A-l provides a simplified logic diagram for the major )
components associated with the performance of an RI/FS by the REM j
II team. The initial documents prepared for this assignment are
components of the Southern Maryland Wood Treating site Work Plan \
and Project Operations Plan (POP). These documents define the
objectives and scope of the RI field activities. The results of 1
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the field activities are reported in the RI, Sections 1 through
4, with the initial remedial alternatives discussed in the FS,
Section 6 of this document.

Note that additional field work (i.e., Phase III activities) is
required to obtain essential information to adequately finalize
response objectives and develop/analyze remedial options.
Therefore, this document only addresses site remediation I
considerations and initial technology screening. _J
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1.0 Introduction

This report describes Subttsk 5 of Task 1.0 (Initial Support
Activities) of the Work Plan for the Remedial Investigation (RI)
at the Southern Maryland Wood Treating (SMWT) site in Hollywood,
Maryland. Details of the development tnd validation of a field
screening method for the determination of total polynuclear
aromatic hydrocarbon (PAH) concentration in both soils and
waters are presented in the following sections of this report.

The purpose of this method development and validation work was
to develop a rapid (10-20 minutes), semi-quantitative analytical
method for screening analysis of soils samples for total polynuc-
lear aromatic hydrocarbon (PABs) with a target detection limit
in the range 1-10 ug/g. This method was to give a total concen-
tration of PAHs which is comparable to those obtained using
conventional analytical methods (e.g., EPA-CLP Protocol and/or
8270). The technical approach described in the following
sections focuses on the development of a rapid extraction of
PAHs from soils and waters with analysis using UV fluorescence
speetrophotometry.
2.0 Abstract
A rapid field screening technique for the determination of total
Polynuclear Aromatic Hydrocarbons (PAH) in soils and waters was
developed and validated for use at the Southern Maryland Wood
Treating Site. Initially, a literature search was performed to
provide information on alternative extraction and analysis
.methods, UV fluorescence spectral characteristics of the PAEs
of interest, and concentrations of interest. Based on the

f- literature search, development methods were concentrated on the
I use of UV fluorescence for analysis of PAHs in the soil and water

• samples.

f:

I;
r.
r

Three representative PAR compounds — naphthalene, acenaphthene,
and phenanthrene, found in samples from the Southern Maryland
Wood Treating Site (ERT sampling, January 1985) — were selected
as target compounds in the Method Development and Method Valida-
tion phases of this project. These three compounds were used to
spike distilled water and background soil to establish the
accuracy and precision of rapid screening techniques for water
and soil. Soil and water samples were extracted for analysis by
UV fluorescence speetrophotometry.
The fluorescence spectra of seven PAH compounds found in the
majority of samples at highest concentrations in samples from the
SMWT site in January 1985 were examined, as an initial step
towards analysis of soils and water samples. Based on the UV
fluorescence spectra of the PAH compounds, wavelength pairs were
selected which would most accurately quantify the mixture of
PAH compounds present at the SMWT site.
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It was concluded that the method developed for field screel
water and soil samples from the SMWT site, utilizing UV fluores
cence spectrophotooetry, is a reliable and accurate means fo.
estimating the total PAH concentration at the SMWT site. A
description of the technical approach, summary method accurac ;
and precision, and a comparison of rapid screening and GC/MS dat
are presented in the following sections.
3.0 Screening Method Development ^

3.1 Selection c-f PAH Target Compounds
The three target compounds used for method validation vert-*
selected by examining GC/MS data from the ERT sampling
event at SMWT in January 1985. These data shoved thai"7)
naphthalene, acenaphthene, and phenanthrene comprised ;
approximately half the total PAH concentration in the soil
at that time. An even greater proportion of the total PAF >,
concentration in surface and well water samples was due tc \
the presence of these three compounds.
Naphthalene and acenaphthene contain two aromatic rings, !
while phenanthrene contains three. These compounds arc '
representative of PAH compounds present at the SMWT site
should closely parallel the behavior of all PAH
interest (i.e., those with from two to six rings).

3.2 Generation of UV Fluorescene Spectra

After selection of the three target PAH compounds, UV
fluorescence spectra over a wide concentration range--.
were obtained using standard solutions. The fluorescence \
data were used to determine sensitivity and generate '
response curves. Based on sensitivity, the sample size and
volume of extraction solvent were determined to meet thei'l
required detection limits. Sensitivity was sufficient tot |
use a small sample (1. g of soil or 25. »1 of water) for the
screening techniques. —i
Considering site history, the proposed method was designed'
to achieve a detection limit of 10 ug/L for total PAH_
concentration in water and 1-10 ug/g in soil. ]

4.0 Method Development - Soil
i

The major steps in the development of a rapid screening method )
for J:otal PAH concentration in soils are listed below:

t
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1. Selection of target compounds.
2. Determination of spectral characteristics and uv

fluorescence sensitivity range. -, -
j 3. Selection of an appropriate extraction solvent.i

4. Analysis of three sets of duplicate spikes as an
initial method development step.

5. Examination of the data from Step 4 to establish the
desired method validation range.

6. Analysis of five sets of triplicate spikes to establish
method accuracy and precision.

Naphthalene, acenapbthene, and phenanthrene were selected as the
target compounds as previously discussed. Excitation and
Emission maxima for each target compound were determined fron
250 nm - 550 nm.

Because of their similar structures, naphthalene and acenaphthene
have similar spectral characteristics and concentrations were
determined in spiked samples as total naphthalene/acenaphthene
concentrations. The fluorescence spectral information is
presented in Table 4-1.
A quantifiable fluorescence response was observed for each
analyte from .01 to 1.0 ug/ml concentration in solution. The
mass vs. response curve becomes non-linear at the higher
concentra- tions and the most accurate quantification is obtained
by working within a concentration range of 0.1 to 1.0 ug/ml.
Three extraction solvents were compared to select the most
appropriate solvent for the rapid screening of soils. Hexane,
acetonitrile, and toluene all gave quantitative recovery of a
150 ug/g PAH soil spike (50 ug/g of each compound). However,
acetonitrile was chosen for the following reasons:
1. Acttonitrile gave rapid dispersion of wet soil into the

extraction solvent; neither hexane nor toluene did this.
2. Acetonitrile exhibited the best sensitivity of the three

solvents.
3. Toluene is opaque at 250 nm., which is the-selected excita-

tion wavelength for phenanthrene.
At this point a preliminary set of duplicate spikes were prepared
and analyzed. Each compound was spiked at 0.1 ug/g, 1 ug/g, and
10 ug/g onto SMWT site background soil. Note that this yields
a total PAH concentration equal to 0.3 ug/g, 3.0 ug/g, and

• B-3
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30 ug/g. The 0.3 ug/g PAH spike was indistinguishable
background soil levels. A rangt of 3 ug/g to 300 ug/g tota
in soil was selected for method validation. These results,
expressed as a percentage of recovery of naphthalene/acenaphthene
or phenanthrene, are shown in Table 4-2 and Table 4-3 and are
corrected for background soil contribution. Recoveries above
lOOt occur because calibration curves were extrapolated to
non-linear response regions, thus giving concentrations which
were biased high. This represents a "worst case* performance,
and this problem can be remedied by working over a concentration
range with a more linear response. The method protocol used Cor
this validation is described below.

RAPID SCREENING OP SOIL FOR TOTAL PAH CONCENTRATION

1. Weigh 1.0 g wet soil into .a 40 ml vial.
2. Add 1.0 g anhydrous sodium sulfate.
3. Add 10 ml UV grade acetonitrile.
4. Shake vigorously for 15 seconds.
5. Let sample settle for 1 ainute.
6. Filter sample through 0.2 micron teflon filter (with i

.yrin,.).
7. Calibrate instrument from 0.1 to 1.0 ug/ml for each target ;.J

compound.
8. Analyze extracts by UV fluorescence, diluting the extract ,

into range as necessary.

Following establishment of method performance, four SMWT site
soil samples were analyzed in triplicate and the results compared
to those obtained by conventional GC/MS techniques. These 1
samples were prepared and analyzed by GC/MS using procedures .,)
described in 'Statement of Work for Organics Analysis Multi-Media
Multi-Concentration*, U.S.EPA Contract Laboratory Program, July —i
1985. PAH concentrations determined by GC/MS were summed and !
recorrected for moisture content to give total PAH concentration
on a wet weight basis. .,

UV fluorescence screening data for soils from the SMWT site were
obtained using the procedures described above in the method
development section. Quantification was performed using a
slightly different method, described as follows: A mixture o
PAH compounds prevalent at SMWT site was prepared and analyzed b,
using two pairs of compromise wavelengths to calibrate th
procedure.- This information is most easily depicted in tabular

AR30I772
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Table 4-1î

UV FLUORESCENCE CHARACTERISTICS OF TARGET"COMPOUNDSi
• EXCITATION (EX) and COMPROMISE
| COMPOUND EMISSION (Em) MAXIMA WAVELENGTHS DSED

- ' Ex Em Ex Em
I napthalene 275 355 280 ' 340
!,;. acenapthene 280 355 280 340

phenanthrene 250 365 250 365r

t.
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Table 4-?

RECOVERY OF PAHs FROM SOIL VALIDATION SAMPLES

Concentration Total PAH % Recovery
of Each Analyte Concentration Napthalene % Recovery
———aa£S——— _____uq/q______ Acenapthen* Phenanthrene J

1 3 65.5 79.7 ̂]

1 3 ' 57.2 83.3

1 3 73.9 95.5

5 15 78.9 89.0 - >

5 ' 15 73.9 82.7

5 15 84.2 106.0 .,«']

10 30 71.1 72.3 ^̂

10 30 66.8 63.0 ^̂

10 30 " 67.8 64.0 PH]

50 150 95.1 123.0

50 150 106 144.0 '[]

50 150 99.1 122.0
I

100 . 300 93.3 93.3 ' "

100 300 91.0 94.5 ~]

100 300 95.3 94.9
n

ie
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Table 4-3

METHOD PRECISION AND ACCURACY
FOR TOTAL PAH IN SOIL SAMPLES

L. Total PAH Average Recovery Average
Concentration Naphthalene/ Recovery (%)

fuq/q) ____ ' Acenapthene RSD f%)* Phenanthrene RSDf%)

3 65.5 ' 12.7 86.1 9.6

15 79.0 6.5 92.6 13.0
; . .

30 68.6 3.3 66.4 7.7

150 • 100.0 5.5 130,0 9.6»
300 93.2 2.3 94.2 0.9f1Illil

•Relative Standard Deviation

r.
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fora (Table 4-4). Note that standard concentration i«_
expressed as the sum of those compounds measured at each wave-
length. Benzo{k)fluoranthene has*not been observed at high
levels at the SMWT site but has been used to provide a typical
six-membered ring PAH compound in the standard aix. This mix was
prepared in acetonitrile/ the same solvent used for extraction.
Serial dilutions of the screening standard aix in Table 4-4 were
prepared to give quantifiable response over the component^
concentration range of 0.005 to 1.0 ug/ml. This gave a range of
0.015 to 3.0 ug/ml for wavelength group 1 (3 components) and*-*
0.020 to 4.0 ug/ml for wavelength group 2 (4 components).
Table 4-5 summarizes GC/MS and UV fluorescence rapid screening,.
data for soil samples froa SMWT. The results show that these'1
data froa UV fluorescence screening compare well with PAH. j
concentrations measured by GC/MS. Discrepancies between repli-
cates aay be due to a lack of homogeneity among soil samples. }
This is discussed further in the Conclusions section of this )
report,
5.0 Method Development - Waterl

For rapid screening of water samples to determine total
concentration, hexane was selected as the extraction solvent
sample preparation using aiero-extraction procedures.
procedure used for sample extraction is outlined below:
1. Mix sample. Add 25 al of sample to a 40 ml teflon capped

vial.
i"~)

2. Add 5 ml UV grade hexane. Shake for 1 minute. i
3. Let sample settle for 5 minutes.

F
4. Analyze hexane extract by UV fluorescence. •''
This screening nethod was applied to three pairs of duplicates ~]
for aethod development. A total PAH concentration range from J
9 to 1800 ug/1 was chosen for method validation. Note that this
equates to a 3 to 600 ug/1 range for each target compound. —^
Method precision and accuracy data are presented in Table 5-1 and I
5—2 •

Following determination of recoveries, the UV fluorescence '
screening method was used to determine total PAH concentration in )
the §MWT site water sample, SW1. Results were compared to those
obtained by GC/MS Analysis. As in the soil sample quantifica- i
tion, the mixture shown in Table 4-4 was used for calibration.
The screening results are shown in Table 5-3.
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Table 4-4

j COMPOSITION OF TOTAL PAH SCREENING STANDARD MI

i

[ Stock Compromise Wavelenc
Compound Group No. of Concentration Wavelength Pai.r Grc

r— Concentration Nor Rings in uo/ml Pairs__ Concentra

^ napthalene .1 2 100 280/340

I: acenapthene 1 3 100 280/340 300 ug/
fluorene 1 3 100 280/340

r-- i

•! • • • •• ..phenanthrene 2 3 100 250/400

[ j fluoranthene 2 4 100 250/400
yi" 400 ug/

pyrene 2 4 100 250/400
ben20(k)fluor- 2 6 100 250/400
anthene

Li

r.
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Table 4-5

COMPARISON OF UV FLUORESCENCE RAPID SCREENING
AND GC/MS DATA FOR

TOTAL PAH CONCENTRATION IN SOIL SAMPLES FROM SMWT SITE

J

Total PAH Concentration ]
Sample (ug/g) - J
I.D. Location Technique fl 12 f3 Avg.

SS 1 Land Treatment UV Fluorescence 16.4 6.5 1.4 8.1 L)
SS 1 Land Treatment GC/MS 7.0 —— —— 7.0 , j
SS 2 Process Area UV Fluorescence 21.6 45.5 60.8 42.6
S£: 2 Process Area GC/MS 120. —— —— 120 j

SS 3 Pond UV Fluorescence 104000 76300 85700 8850
SS 3 Pond GC/MS 19600 —— —— I960

SS 4 Background UV Fluorescence 4.1 4.2 3.6 4.0

SS 4 Background GC/MS 4.1 —— —— 4.1

•-

1
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Table 5-1

RECOVERY OF PAHs FROM WATER VALIDATION SAMPLES

j Concentration Total PAH % Recovery
L- of Each Analyte Concentration Napthalene/ % Recovery

uq/1____ ___ug/1 Acenaphlene Phenanthrene

f . 3 . 9 82.0 92.0

j 3 9 80.0 93.1

30 90 97.5 111.0

[ 30 90 95.9 110.0

600 1800 96.6 93.9

Ll 600 1800 91.4 98.8

c

B-ll
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*Relative Standard Deviation

Table 5-2

METHOD PRECISION AND ACCURACY
FOR TOTAL PAH IN WATER SAMPLES

Average
Total PAH , Recovery (t) Average

Concentrations ' Napthalene/ Recovery
fuq/1)____ Acenapthene RSD ft)* Phenanthrene RSD ft)*

9 81.0 1.7 92.6 0.8

90 96.7 1.2 111.0 ' 0.6

1800 94.0 3.9 96.4 3.6

B-12
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i•7 Table 5-3
i

* *%. —

( COMPARISON OF UV FLUORESCENCE RAPID SCREENING
! AND GC/MS DATA FOR TOTAL PAH CONCENTRATION IN WATER SAMPLES

1.

Li
*

L.
L

TOTAL PAH AVERAGE PAH
SAMPLE LOCATION ug/1 CONCENTRATION
I.D. AVERAGE TECHNIQUE t*L U_ UL fuo/1)

SW 1 Surface Water UV 3.1 4.4 6.3 4.6
SW 1 Surface Water GC/MS 0.7 —— —— 0.7

B-13
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Referenea^

1- Rhoades, John W.
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Ẑ £&̂ ^̂  DESCRIPTION /SOIL CLASSIFICATION
^̂ ^ (COLOR. TEXTURE, STRUCTURES)

]J f ' s V Y J *

T̂ rn t»0'it "to T'll ̂*"̂ Ct iVOt€ -̂  ' "" U^Cl/ <4"**t ̂L, ITI <to(ih_>\ M<>./fj j j * y -
jR.̂ Ur.H/£tt.. _5^

-

- y. ,,.w frrn. *Hj c/B.>,*r.ct *nt I--C. 5t'.̂  ̂ .̂̂
flv^f icily ».»i'*f CL." CM

j, ^ ^ r> «YeU»w ̂ »\ f 9r f »Hy ''*v><frRtc *•'"< Jat1*v ̂ •tr] M̂ jK̂ *î »t.»y.
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L TOTA1 OFPTM )3./'
U/ATCO i ruci •

DRILLING _,,_» OATE -/-/p/uetHon M5r1 ORHI PD- 7/7/r*
wpi»*o"V«... T€-(̂  —— !_? ——

SKETCH UAP

NOTES

O.U

l\.S

o, « I

.55

n

DESCRIPTION /SOIL CLASSIFICATION
(COLOR. TEXTURE. STRUCTURES)

. -f

•*$TMO.m E-20 SHEET _L_ OF

flR30i827

rrr?

l



+T|

r

fan

Well Construction Summary
location or Cttxds: ———————————— Elt *tbn: Ground Uvtl.
—————————————————————— Top o* Casing.

Drilling Summary:
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•/WÎ U JM̂ ĵ .lX
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'CKM i PO- 3*fC CofrOr\ ______ HELPER:

LOG BY:

SKETCH MAP
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NOTES;

DESCRIPTION /SOIL CLASSIFICATION
(COLOa TEXTURE. STRUCTURES)
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DRILLING LOG (Cont' d)
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DRILLING LOG (Cont' d)

WELL. NUMBER:
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SKETCH MAP

DRHJJNG LOG

WELL NUMBER: S\AVJ -&0 OWNER
LOCATION- ji«xV fe AlU/- /7 A/innpss H?/)i*

TOTAL DEPTH £S /-f
SURFACE ELEVATION: ———————— WATER LEVEL: ___________
DflCUNG ., , .., DRILLING,,. , „ . DATE /3-'7 ?7-
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PCTj 1 FP- ~T*lf~ S*****-** uf* ***•*-_, AI /, - ' x^, . .- - r̂ OTCQy
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DESCRIPTION /SOIL CLASSIFICATION
(COLOR, TEXTURE. STWUCTURES)
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DRILLING LOG (Cont'd)
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"" \̂ .rij£nt t" -»i'i« ̂ r*1j SMT^-SOnfl, i/4r.j flfi< /̂aJ/<t|
'.5-1 d(fi/lrn<j ryud -rVooi 5^ - 65" -TV.

- —

E-39 flR301896



DRILLING LOG (Cont'd)
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Well Design:
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DRILLING LOG

DESCRIPTION/SOC CLASSIFICATION
(COLOR. TEXTURE. STRUCTURES)
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DRILLING LOG (cont' d)
WELL NUMBER

DESCRIPTION/90C CmSSIPCATION
(COLOR. TiXTUflE. STRUCTUfieS)
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WELL NUMBER: ___M\nJ'

DESCRIPTION/SOI CLASSIFICATION
(COLOR. TEXTURE. STRUCTURCS. ~
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SKETCH HAP

DRILLING LOG .. „ ,
N

WFLL NUUBPH $ 6 -1 "7 OWNER:.

r«-*-* ir
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TOTAL DEPTH

SURFACE ELEVATION.———————— WATER LEVEL:——3-5 f*_____
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PRILLING LOG (cont'd)
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DRILLING LOG

WELL NUMBER: 56" / ?_____ w.,n.tr,._
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DRILLING LOG (Cont'd)
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DRILLING LOG

WHO. NUMBER: _££^J_______ OWNER:I*?
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DRILLING LOG (Cont'd)

WELL NUMBER 56 - / *?

DESCRIPTION /S0«. CLASSIFICATION
(COLOR TEXTURE. STRUCTURES)
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DRILLING LOG
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DRILLING LOG (Cont' d)
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DESCRIPTION /SOIL CLASSIFICATION
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DRILLING LOG
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Date: 12/2247

We* Name and Location:
Souttwm MO Wood Treatment

Operator'1 Nanvf.-
C. Sommerfwkj
Eartfi Data Inc.
Reference Point*:
Ground' Surface
Caaed Interval:
IMO-SlMl

Wed Location:
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Logged Interval
Logging Speed
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Dil«: 12/27/87

WtN Name and Location:
MW-20
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GLOSSARY OF DATA QUALIFIERS

CODES RELATING TO IDENTIFICATION

(confidence concerning presence or absence of compounds):

U = NOT DETECTED. THE ASSOCIATED NUMBER INDICATES
APPROXIMATE SAMPLE CONCENTRATION NECESSARY TO BE
DETECTED.

(NO CODE) = CONFIRMED IDENTIFICATION

B = NOT DETECTED. SUBSTANTIALLY ABOVE THE LEVEL REPORTED IN
LABORATORY OR FIELD BLANKS.

R = UNRELIABLE RESULT. ANALYTE MAY OR MAY NOT BE PRESENT IN
THE SAMPLE. SUPPORTING DATA NECESSARY TO CONFIRM
RESULT.

CODES RELATED TO QUANTITATION

(can be used for both positive results and sample quantitation
limits):

J = ANALYTE PRESENT. REPORTED VALUE MAY NOT BE ACCURATE OR
PRECISE.

K = ANALYTE PRESENT. REPORTED VALUE MAY BE BIASED HIGH.
ACTUAL VALUE IS EXPECTED TO BE LOWER.

L = ANALYTE PRESENT. REPORTED VALUE MAY BE BIASED LOW.
ACTUAL VALUE IS EXPECTED TO BE HIGHER.

UJ = NOT DETECTED. QUANTITATION LIMIT MAY BE INACCURATE OR
IMPRECISE.

UL - NOT DETECTED. QUANTITATION LIMIT IS PROBABLY HIGHER.

F-i

flR30!916



Suspected Carcinogenic PNAs

Benzo (a) anthracene
Chrysene
Benzo (b) fluoranthene
Benzo (Jc) fluoranthene
Benzo (a) pyrene
Indeno (1,2,3 - cd) pyrene
Dibenzo (ah) anthracene

Typical Non Carcinogenic PNAs

Napthalene
2-Methylnapthalene
Acenapthene
Fluorene
Phenanthrene
Fluoranthene
Pyrene
Acenapthy 1 ene

F-ii

S R 3 0 J 9 I 7



r:

Attached for your reference it the hazardous substances list (HSL) volatile organic toipouncls and the
HSL ieiivolatile coipounds separated into base/neutral and acid extractive frictions.

VOLATILE OR6AN1C COMPOUNDS ACID EXTRACTABLES MSE/NEUTRALS
•:->__£==:=:=:=:: «rsss_-_ss_ss xssisstssssssssssttxstxssssstt •Bs..cc*«atszc»zxci:esc:c.=::i

13LOROMETHANE PHENOL NAPHTHALENE
UOKOKETHANE 2-HETHYLPHENOL 2-HETHYLNAPHTHALENE
VINYL CHLORIDE ' 4-HETHYLPHENQL ACENAPHTHENE
CHLOROETHANE 2,4-DIHETHYLPHENDL D1BENZDFURAN
HETHYLENE CHLORIDE 2,4,5-TRICHLOROPHENOL FLUORENE
ACETONE 2,4,6-TRICHLOROPHENO. PHENANTHRENE
CARs.N DISULFI5E 2,4-DICHLOROPHENOL ANTHRACENE
1,1-DICHLOROETHENE 2,4-DINITRDPHENOL FLUORANTHENE
1,I-5!CHLOROETHAKE 2-CHLDROPHENOL PYRENE
TRAKS-1.2-DICHLOROETHENE 2-MITROPHENOL BI-n-BUTYLPHTHALATE

'CHLOROFORM 4,i-DlNITRO-2-METHYLPHENDL 6ENZO(»!ANTHRACENE
1,2-DICHLOROETHAKE 4-CHLORO-3-HETHYLPHENC: lNDENO!l,2,3-cd)PYRENE
2-B'JTAKONE 4-NITROPHENOL BIBENZO (a ,h) ANTHRACENE
1,1,1-TRICHLORDETHANE BENZOIC ACID BENZDIg.h.iJPERYLENE
CARBON TETRACHLOR1DE PENTACHLOROPHENOL CHRYSENE
VINYL ACETATE BENZO(b)FLUORANTHENE
iROftuDlCHLOROKETHANE BENZO(k)FLUORANTHENE
1,2-OICHLOROPROPANE BENZO(a)PYRENE
TRANS-1.3-.ICHLOROPROPANE 1,2,4-TRICHLOROBENZENE
TRICHLOROETHENE 1,2-DICHLOROBENZENE
DIBSDMOCHLOROHETHANE 1,3-DICHLOROBENZENE
1,1,2-TRICKLOROETHANE 1,4-DICHLOROBENZENE
BENZENE 2,4-DINITROTOLUENE
W5-1,3-DICHLOM?80?EKE 2,6-BINITflOTOLUENE

( 2-CHLORDETHYLVINYLETHER 2-CHLORONAPHTHALENE
BRDKDFDRK 2-NITRDANILINE

• 4-KETHYL-2-PENTAri3NE 3,3-DICHLOROBENZIDINE
2-HEIANOSE 3-NITROANILINE

' TETRACHLOftOETHENE 4-BROMOPHENYL PHENYLETHER
1,1,2,2-TETRACHLOROETHANE 4-CHLOROANIL1NE
TOLUENE 4-CHLOROPHEKYL PHENYI.ETKER

L,J CHLOF.OBENZENE 4-NITROANILINE
ETHYLSENZENE ACENAFHTHYLENE

L S T Y R E N E BENZYL ALCOHOL
TOTAL IYLENES B1S-2-CHLOROETHOXY METHANE

BIS-2-CHLORDETHYL ETHER
B1S-2-CHLOROJSOPROPYI. ETHER
BIS-2-ETHYLHEIYL PHTHALATE
BUTYL3ENZYLPHTHALATE
DI-N-OCTYL PHTHALATE
DIETHYLPHTHALATE
DIMETHYL PHTHALATE
HEIACHLOROBENZENE
HEIACHLOROBUTADIENE
HEIACHLOROCYCLOPENTADIENE
HE2ACHLOROETHANE
ISOPHORONE
N-NITROSD-DI-n-PROPYLA,1IKE
N-NITfiOSDSIFHENYLANlNE
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The Phase II volatile organic analyses results reported in this

package are qualified for engineering purposes only. The
i

laboratory BFB tune for OVA analyses did not follow the specific [

CLP protocol. The GC/MS system must be hardware tuned to meet

specified abundance criteria for a maximum of a 50 ng injection --*

of BFB (SOW 785, page E-16, Section 1.3). It is not permissible """I

to co-inject the BFB for this tune requirement with the daily

calibration standard because BFB is in this standard as a 1

surrogate at a concentration of 50 ng/mL, which is 250 ng, on a

column.

The specific impact (if any) on data quality resulting from this

tuning procedure could not be determined, even after consultation _

with the instrument manufacturer and EPA personnel. As such, the

data were qualified as usable for engineering purposes only. I
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