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APPENDIX A
- SUPERFUND PROCESS -

A-1 REM ]I AND SUPERFUND IMPLEMENTATION

CERCLA establishes a national program for responding to releases
of hazardous substances into the environment. In addition, the
National 0il 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 (RI/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. 1In 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 intc 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
received during the public review pericd and comment responses.
Based on the final RI/FS report, EPA selects the recommended
remedial action alternatives.

The purpose of the REM II program is to provide technical and
management services in support of EPA remedial planning
enforcement and activities at selected uncontrolled hazardous
substance disposal sites. This program was established under
CERCLA, commonly referred to as Superfund. EPA's Hazardous Site
Control Division (HSCD), through Contract No. 68-01-69539, has
employed Camp Dresser & McKee, Inc. (CDM) of Boston,
Massachusetts to implement remedial responss activities in EPA
Regions I through X.

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:

-] Remedial investigations.

° Engineering feasibility studies.

o Oversight of remedial planning and implementation
projects performed by states and/or responsible
parties. '

° Engineering design services.

° Monitoring.

o Resident engineering, training, technical services, and
program management.

° 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
II team. The initial documents prepared for this assignment are
components of the Southern Maryland Wood Treating site Wark Plan
and Project Operations Plan (POP). These documents define the
objectives and scope of the RI field activities., The results of
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the field activiﬁies 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
considerations and initial technology screening.
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1.0 Introductjon

This report describes Subtask 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 Bollywood,

Maryland. Details of the development and validation of a field
screening method for the determination of total polynuclear

‘aromatic hydrocarbon (PAE) concentration in both soils and

wvaters 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 (PAEs) with a target detection limit
in the range 1-10 ug/g. This method was to give a total concen-
tration of PAEs 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
spectrophotometry.

2.0 Abstract

A rapid field screening technique for the determination of total
Polynuclear Aromatic Bydrocarbons (PAB) in soils and waters was
developed and validated for use at the Southern Maryland Wood
Treating Site. 1Initially, 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
literature search, development methods were concentrated on the
use of UV fluorescence for analysis of PAHs in the soil and water
samples. :

Three representative PAH compounds ~- naphthalene, acenaphthene,
and phenanthrené, 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 Valigda-
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
OV fluorescence spectrophotometry.

The fluorescence spectra of seven PAR 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 scree._
wvater and soil samples from the SMWT site, utilizing UV fluores
cence spectrophotometry, is a reliable and accurate means fo. .
estimating the total PAB 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 ey m 3

3.1 lec [ rge mpound _
The three target compounds used for method validation wer;]
selected by examining GC/MS data from the ERT samplin
event at SMWT in January 1985. These data showed thafﬂ
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 wvell water samples was due t¢
the presence of these three compounds.

Naphthalene and acenaphthene contain two aromatic rings,
wvhile phenanthrene contains three. These compounds are
representative of PAR compounds present at the SMWT sgite
should closely parallel the behavior of all PAH compounds.l
interest (i.e., those with from two to six rings). .

3.2 o] (~] e ]“}

After selection of the three target PAE compounds, UV
fluorescence spectra over a wide concentration range..
were obtained using standard solutions. The fluorescence S
data vere used to determine sensitivity and generate.
rTesponse curves. Based on sensitivity, the sample size and
volume of extraction solvent were determined to meet thdfi
required deétection limits. Sensitivity was sufficient to
use & small sample (1. g of soil or 25. ml of water) for the
screening techniques. -}

Considering site history, the proposed method was designed
to achieve a detection limit of 10 ug/L for total PAEH
concentration in water and 1-10 ug/g in soil. "}

4.0 v mes - (o]
\

. —

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

B-2 ,
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1. Selection of target compounds.

2. Determination of spectral characteristics and ©v
fluorescence sensitivity range. -

3. Selection of an appropriate extraction solvent.

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, acenaphthene, and phenanthrene were selected as the
target compounds as previously discussed, [Excitation and
Emission maxima for each target compound were determined fronm
250 nm - S50 am. o

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. Tte
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. BHexane,
acetonitrile, and toluene all gave quantitative recovery of a
150 ug/g PAE soil spike (50 ug/g of each compound). However,
acetonitrile was chosen for the following reasons:

1. Acetonitrile gave rapid dispersion of wet soil into the
extraction solvent; neither hexane nor toluene d4id this.

2. Acetonitrile exhibited the best sensitivity of the three
solvents. ,

3. Toluene is opaque at 250 nm., which is the -selected excite-
tion wavelength for phenanthrene. -

At this point a preliminary set of duplicate spikes were prepare?d
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 yielcs
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 PAE spike was 1ndistinguilhablel.ﬂ
background soil levels. A range of 3 ug/qg to 300 ug/g tota

in soil wvas 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
1008 occur because calibration curves were extrapolated to
non-linear response regions, thus giving concentrations which
vere 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 for
this validation is described below. ‘ A

AB_CO RAT 7
1. Weigh 1.0 g vet s0il into a 40 ml vial. t
2. Add 1.0 g anhydrous sodium sulfate.

3. Add 10 ;1 UV grade acetonitrile.

4. ShAkc vigorously for 1S seconds.

S. Let sample settle for 1 minute. ’.:
6. Pilter sample through 0.2 micron teflon filter (with in-l: :
syringe).

Ii
7. Calibrate instrument from 0.1 to 1.0 ug/ml for each target :.
compound.,

e

1

8. Analyze extracts by UV fluorescence, diluting the extract !
into range as necessary.

Fl

= o

Following establishment of method performance, four SMWT site
s0il samples were analyzed in triplicate and the results compared
to those obtained by conventional GC/MS techniques. These
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
1985. PAH concentrations determined by GC/MS were summed and
recorrected for moisture content to give total PAE concentration
on a wet weight basis. :

e

~ e e

UV fluorescence screening data for soils from the SMWT site were
obtained using the procedures described above in the mechod
development section. (Quantification was performed using a !
slightly different method, described as follows: A mixture obl

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 )
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ov PLUORESCENCE CEARACTERISTICS OF TARGET "COMPOUNDS

| COMPOUND
(T napthalene
&] acenapthene
1

| phenanthrene

"I', = =

EXCITATION (Ex) and

MISSION
Ex
275
280
250
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Table C-;

COMPROMISE
m) MAX WAVELENGTHS DSED
Em Ex  Enm
355 280 340
355 280 340
365 250 365
B~5
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Table 4-2
RECOVERY OF PAHs FROM SOIL VALIDATION SAMPLES

Concentration Total PAH S Recovery
of Each Analyte Concentration Napthalene % Recovery
Acenapthene Phenanthrene _J
1 3 65.5 79.7 i]
1 3 T 87,2 83.3 l"“
1 3 73.9 95.5 !
5 15 78.9 89.0 ')
5 15 73.9 82.7 |
5 15 84.2 106.0 f?
10 30 71.1 72.3 .,
10 30 66.8 63.0 -~
10 30 - 67.8 64.0 m
50 . 150 . 95.1 123.0
50 150 ' 106 144.0 rg
50 150 99.1 122.0
100 . 300 93.3 93.3 [}
100 300 91.0 94.5 j
100 300 95.3 94.9
R

B-6
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Table 4-3

METHOD PRECISION AND ACCURACY
FOR TOTAL PAH IN SOIL SAMPLES

r M_ !

1 ™

.‘.w -

Total PAR Average Recovery Average
Concentration  Naphthalene/ Recovery (%)
{va/q) Acenapthene RSD_(8)* phenanthrene RSD(%)*
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 0.9

*Relative Standard Deviation

B-7
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form (Table 4-4). Note that standard concentration is
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 PAE compound in the standard mix. This mix was
prepared in acetonitrile, the same solvent used for extraction.

Serial dilutions of the screening standard mix 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) 'ndr]

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 from SMWT. The results show that these''l

data from UV fluorescence screening compare well with PAH
concentrations measured by GC/MS. Discrepancies between repli-

cates may be due to a lack of homogeneity among soil samples.. )

This is discussed further in the Conclusions section of this:
report. -7

5.0 Method Development - Waterl |

Por rapid screening of water samples to determine total P
concentration, hexane was selected as the extraction solvent
sample preparation using micro-extraction procedures. T
procedure used for sample extraction is outlined below:

1. Mix sample. Add 25 ml of sample to a 40 ml teflon capped
vial,

2. Add S ml UV grade hexane. Shake for 1 minute.
3. Let sample settle for S minutes.
4. Analyze hexange extract by UV fluorescence.

This screening method was applied to three pairs of duplicates
for method development. A total PAH concentration range from
9 to 1800 ug/l was chosen for method validation., Note that this
equates to a 3 to 600 ug/l range for each target compound.
geghod precision and accuracy data are presented in Table 5-1 and

Following determination of recoveries, the OV fluorescence
screening method was used to determine total PAH concentration in
the SMWT site water sample, SWl. Results were compared to those
obtained by GC/MS Analysis. As in the socil sample quantifica-
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.
I
l
L

- . —-

COMPOSITION OF TOTAL PAH SCREENING STANDARD MI

: Stock Compromise Wavelenc
Compound Group No. of Concentration Wavelength Pair Gre
Concentration No, Rings in va/ml Pairs Concentrs
napthalene .1 2 100 280/340
acenapthene 1 3 100 280/340 300 ug/
- fluorene 1 3 100 280/340
[ | | g :
v phenanthrene 2 3 100 T 250/400
gn fluoranthene 2 4 100 250/400 -
L 400 ug/
_ pyrene 2 4 100 250/400
. " benzo(k)fluor- 2 6 100 250/400
anthene
L. :
|
B-9
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Table 4-5
- COMPARISON OF UV PLUORESCENCE RAPID SCREBN&NG

AND GC/MS DATA FOR
TOTAL PAB CONCENTRATION IN SOIL SAMPLES FROM SMWT SITE

!

y

) Total PAH Conccntrationf]
Sample (ug/g) .
J.D.  Locatjon = _Technigque _ _§1 _$2 _#3  _Avg,
S§S 1 Land Treatment UV Pluorescence 16.4 6.5 1.4 8.1 Fj
SS 1 Land Treatment GC/MS 7.0 == ~e= 7,0 ‘3
§S 2 Process Area UV FPluorescence 21.6 45.5 60.8 42.6
§& 2 Process Area GC/MS 120, === === 120 }
§s 3 Pénd UV Pluorescence 104000 76300 85700 8850
8§ 3 Pond GC/MS 19600 ==~ --= 196 Ob
SS 4 Background OV Fluorescence 4.1 4.2 3.6 4.0 ”q
§S 4 Background GC/Ms 4.1 == --= 4.1
R
]
J
.}
)
f o B-10
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Table 5-;

RECOVERY OF PAHs FROM WATER VALIDATION SAMPLES

o .
H— — - !

-

-y
]

Concentration Total PAH $ Recovery

of Each Analyte Concentration Napthalene/ $ Recovery
ug/l _ ua/l Acenaphlene Phenanthrene

3 9 82.0 92.0

3 S 80.0 93.1

30 90 97.5 111.0

30 90 95.9 110.0

600 1800 96.6 93.9

600 1800 91.4 98.8

B-11 .
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Total PAH

Concentrations

(va/l)

9
90
1800

Table 5-;

METHOD PRECISION AND ACCURACY
FOR TOTAL PAE IN WATER SAMPLES

Average

Recovery (%) Average

Napthalene/ Recovery

Acenapthene RSD (%)* phenanthrene
g8l.0 1.7 92.6
96.7 1.2 111.0
94.0 3.9 96.4

*Relative Standard Deviation

B-12
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Table 5-3

COMPARISON OF UV PLUORESCENCE RAPID SCREENING
AND GC/MS DATA FOR TOTAL PAHE CONCENTRATION IN WATER SAMPLES

TOTAL PAR AVERAGE PAR

SAMPLE LOCATION ug/1 CONCENTRATION
Jd.D.  _AVERAGE TECENIQUE $1  $2_  $#3_ {va/1)
SW 1 Surface Water ov 3.1 4.4 6.3 4.6

Sw 1l Surface Water GC/MS 0.7 === oco- 0.7

B-13
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DRILLING LOG
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DRILLING LOG
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Top of Casing
Drilling Summary: Construction Time Log:
Toual Depth_6S H . et . San Finish
Borohole Diameter |2 for casi Gate | Time | Dote | Teme
7.5 below casi a4 Driling:
Driller rt ‘- e " 1240 41029 |29 | 1258
75" 24g 1045 | izug |ius
Rig_Mobil 0 -89 Geophys.Logging] 12418 | 1520 | 12/18 | 618
Bit(s) (2" Casing:
25" : i 120711255 | 12412 ) 145
Drifling nuid_m‘%eﬂs_&n%nik o5 d RN llei8 |12/18 | 1630
Need |
Surtace Casing_£" Jow Carbon steel | Fiter Placement: | (218 130 [(12/18 | /647
Well Design: | Cementing: 12019 fosia {12419 | oAed
on: Develbbpment:
Basis: Geologic Log .. X__ Geophysical Log.X _ | Orner:
Casing String(s): C=Casing $=Screen
0 _- 40O <, -
o - 52 < -
52-62 _S_ -
: : Well Development:
Casing: C1low carh /$ur
_Casing , &' (D

czwwc_f.g%*zmilq

sh

Screen: $1_4"ID PUC  sehed 403 (0

(t’m(z'a UovsS wou QJ

s2

Comments:

Ceninalizers

Filter Material_Coorse sand

Cement ___41.03.7— s porand

Other




IWRST. ¥ S

¥ N
N
DRHLLING LOG i \9/ -
4 N
weLL nuweer: Ui -0 OWNER:  SAM T !
LOCATION: nexd_fo MuJ- (7 ADDRESS: chlbtwood anp / ~ .
— /
ToTAL DEPTH_G S £} gt ) [

SURFACE ELEVATION: . WATER LEVEL: * Opw.z0
DRLLING DRILLING DATE  12-17 €74 ¥
COMP : Hord A - r . LD -1G-87

ANY METHOO: Moud Lote: {ORNLED: 12119:0 7 rmmrmm

DRRLER: Zedi Cocran

LoG ay: Nora Hﬂ):BJfChwn

ol

HELPER: Mke Corion

Mke Parcans

DESCRIPTION / SO CLASSIFICATION
(COLOR, TEXTURE, STRUCTURES)

E-88

AR301835

) ' r
. les tole
Ne Saniples en

~ = Deitled g‘b 25 £+ based en [o7 of Mw-17 -

B s, Han 4 ofange, mea'»'um.jmmec/, Subarg ulax, well sorted sand,

B o1 lss i [l white sfriahons and “lnses, somi. compact o campacv‘, —
R mois+

= .n:,q orange Coarse sand ' e Lne 3ro..|/d, C'ampaﬁ“ woist

—= 0L {58 | e} .
-

B H¢ oronge sol+ $)”’\1 cfa.&’,{‘gu 54nd ) ﬁraud f;efes‘ 3radrnﬁ '*‘O

e o2 | ¢ ,55 — kivm  gray $'H‘\1 cfa,g’ ‘MDIS+‘ F!as‘{-;c_, -

* ASTM DISES SHEET _L_ OF 3




IWEST.. ¥

E%  RR301896

DRILLING LOG  (Cont'd)
5 weLL NumeeR;_ MW -20
... & P T ,o"‘ DESCRIPTION / SOL CLASSFICATION
& G I (COLOR, TEXTURE, STRUCTURES)
- - - —
!
j - - L L— —
L{S—-( 7 ‘7 dack grasy dense (cmlaad: siH'-1 Clay
¥ - ~dtod | 55 ¢ . —
o q
‘ b o v pr— ———
lel OB ] -
3 dark derse compact gilhy o
. T 1105 | %5 3ts | e g F 'IH “ -
y. ¢
j r B 7
l - | S :
2, sity sardy gray clay, aradin3 o Clayey silty fine +o
, <4 —toelss | 3| verycoarse sand, SULansula.r, poorly serted, I 3-ra,vd, —
1..; 2 9:«3-1\9 o medium $o coarse sarnd n gray fine matrix
‘ 1+ - - —
v
60 —t ] 7 t.ne 51:»/2! o Very Coarse gand, 9‘&»1 Sil+\1 C"UT
1 e | ss lal? [ very fne $ fine 9y SiHMI-Sa.nd, very ftHe gfaJ/d ]
1 _ g ‘054 dr;“mg nud from 55-65 .
67— *ASTM DiseE ~ "”557.-,--?; Of -——-3



DRILLING LOG {Cont 'd)
WELL Numger;_MUJ-20

e

IWEST:-

Descammwon.mm X ’
4y an green 9(0.41 nottled Si,lg C/é.t, ;

’ ‘
—

€5 "“{ T
) blus.
-y amad — ‘ ! 3
o235 | [ shef
e B - |7
70 —— b e

O"d Ofdrl"lln7 O'{ 67 H-

e S

p—

ASTM Diggs

SHEET 2 of 3 _

E-30

AR301897
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Location_Hollyeood _#1D
Personnel_Akca i1/

Project Souther Mg,_q_[MJ Wood_Tratwon !

-S'
53T

63
65

SEOSONNNNA NN NS ANNNNAN )

ANA NS SN ANINS AU SIS SNESAARNNNUNNNRR

kol Ll LLLLLLLLL L L LT 0202227 2P0 2227 2 22 0000
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b
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TR

Well_M“w-2]

AT R R N R S A A RO A

AR301898 .

Well Construction Summary
Location or Coords: » Elevation: Ground Level
Yop of Casing._
Drilling Summary: Construction Time Log:
Tow! Depth LS |- Finish
Boretole Dameter (2" for casing Dete | Time | Dat | Tume
75" below ca’sing Orifling:
Oriter _Je(( Corcon , Hardin. Huber 2" e |ssi_[R/8 fiuse
7.9 1222 {0802 |[2/21 {0350
|Rig_Mobile g-30 Geophys.Logging:| (+/22 1233 |12/22] 351
Bit(s) 12" Casing:
25" 85" 219 |90 | ig20 ez 2
Drilling Fluid L) lox plus Lentonite 4 2/221132% |12/22)4%%2
as reeded =
Surtace Casing_£" lou carbon ¢leel Fiter Placement: | 12/221/353 __j_. -
P R =1 Comenting: -_| = _|=p2] 500
ign: v
Well Design: Beve :
Basis: Geologic Log _X_ Geophysical Log X _ | Other:
Casing String(s): C=Casing S=Screen
O -4 <& -
S3-62 S -
: : Weil Development:
Casing: ¢1_{ow carbon cteod Surfuce
Casing , 8" (D
C2_" 1D PVC riser gige. <chedHOJ
_ﬂ_gék ioint
Screen: 1.5 ! *!
; ound %o =
s2 mments:
Centralizers
Filter Material __(Oarse Saud
Cemmiy.pa_L_Pmﬁesd__
Other
E-°1
m“_ COMl "ax™3



PRI N

E-92

AR

301899

SKETCH MAP N
DRILLING LOG K @ 7
\
!
WELL Numgen:_ MW -2 | OWNER:_SMW T .
LOCATION: 1ext 1» MAW-13 ADDRESS.&N\{"MCJ Mmp " woobds A
!
TOTAL DEPTH__ (5 (} l a2l oy
SURFACE ELEVATION: WATER LEVEL. T-- orr 3/
ggupmys-umdm.yul,a gg%%%eng vy DATE 1219874 Tl
P X e o :ZZ- ?- me——
ORLLER: Jelf Corgom —— HELPER: _M ke gtfgr\ NOTES:
' Mike Porsons
ey _Nora U] — °
DESCRIPTION / SON. CLASSIFICATION
(COLOR, TEXTURE, STRUCTURES)
| _ arm{}(—brdwn GI'H ,(;m_ 1‘0 \/cr;l f:m Sdnc/
1 - — no samples Men,gr;umq fo 30 (1 Lased !
on log of M- |3 -
541 _ -
’o ——— b — e
ls by oF = —
L cv | bright ora.ge siHI bive Very five sand
- -~
“ASTM Oiseg
skeer _|_of 3

——



WHA

ORILLING LOG  (Cont 'd)

wew nuween:_MW-2 |
« I DESCAIPTION /SOL '.
cLassIAcA
20 __ o v’/ (caoamauaamwrag;;“
_l’_ i 4% orange silt, {ine 4o coarse ane,ula.r sard
— /Osin? Mud down hek -
25—} S - b

firm orAnc'e oni ISH 5"@1 ma’l‘Hcd SiH’l’ (lm,,

3

THE —ici |Iss q 1 Cruuu-1 MOS8

- [— — q
37— - -
qo—b s -~ a—

-l b oy -
qg - .

ASTM DIMG ’
, E-93 SHEET _2 OF _3

AR301500



WIS

DRILLING LOG (Cont'q)
=—tIVG LOG

WELL Numeer: _ M -2 |

CLASSIFICATION

DESCRIPTON/SOU.
(cqon.rarruas,smucrunssf
;} st fs ard.l., f:u;, Cldﬂl gﬁeakg g{ V"'" f{rg 'fU Caa.rse ] -
T foz]ss| 5 |- anqular Juartz sand '
L — S ]
- — ] ;
5s - S
? [,. i
TE dtos]ss [ s s:fj 3:0’ sc{H'\, e et
] > Jrey clay
4+ - cu ~ Coarse cand ﬁﬁne 90)«(—/, angu/ar ‘l
60— _ . ]
il - 33 A fine 4o very fine Gray silﬁ sand, Subangular, ]
o4 2 CONP&C",W‘—" ]
41~ 4 r2]
1L Vs—’ hard green-gray, l.chd afay ard Elke-grw, motled 5:'”11
6S bg —~ claﬂ, minor ctreals of very fire grey mndl Moist —]
’ end ofdr.l,imi af e7H,
o] . ]
“astM 217
E-94 SHEET 3 of 3 _

AR30 |

301



m SKETCH MAP Py

r'd
rd
/
DRILLING LOG goo& _ N
= 1
weLL NumBeR: _ S B -17 OWNER:_SMWT TR
LOCATION: W ol proper ty ADORESS: m/@uogd Mb i
rexd v murif ! : <
TOTAL DEPTH " 5
b (
SURFACE ELEVATION: WATER LEVEL: .2.5 £ & -4~
ORILLING . DALLING DATE
COMPANY: Gzoma®rix  METHOD: H.SA DAKLED: /6 Dec 87 fum '
DRLLER: Pawl Suit HELPER: NOTES:
106 8y: _Neoca I

o e
w2 A

S~ — — e —————— —

c— .
1, " brown sandy c/o,qq sdlt, orange streaks
I 1ol }%s 32 — firm, moist =
I 2 Ttsht brown o dark brown silhy cl ey sand, orange
- loz |¢s 22 | Sfreaks, micaceous, loose 'bl’ moiS‘\l' Lothm et .
L 2 3
12 bnﬁe and orange SiI-H mediwm o Caarse 7&@#2 .50/d,
ST lo3]ss | ‘3 | few pieces of 7u~v+z 5ra4/¢l, loose, wet -
2
. 3 I"j""} 9,4," g.'“-v., Md:‘un\-a‘fainéd sanc/, bn’j‘ﬁl‘ ar¢n7¢
10 lou|ss| % |- Shined spots, wed, zose -
7 -
2 oranﬁc-brown siHy clayey medium-grav'ned sand and
T 15| s Z‘ — (ight 9ra.qano/ orange medium ® coarse 5i/1‘¢1 c’.‘/a.:jcq sand, —
7| loose, wet
{0~}
29| “5“43"“1 and oranqe %tained medium fo coarse s‘ilﬁ1
-F— 1lobiss| 4 F— son ,I¢0§<,WL+ —
5
s orange SHH medium To coarse warh Sa.na/ few ua‘l"‘é
t lo7]ss 3' - ero-all-l ficcec, orange sil«k, claz in bt ' 1 —
]
oopll 4op of ‘A‘“"'} tube: medium fo coorse oranqe silA‘ sand
IS—tt 101 |ST porpli—botom of shelby Hebe: orarge and gray siHy clay —
L | Oronce 5"”‘1 {ine - medium Sand, loose, we'f, radma to
- log|ss 22 — firm orange 5”‘"1 clay, gray straats and 0 »,accasiorm/ —
32 5ax\d spets
T . ]
2 orange + I-'f)k# gras mc#’l‘?d firm silh, clcu’ and
++ —}049]s% 3‘15 - davk b‘ue-grw.’ shif SIH\1 Clﬂﬂ , moist —
—l
20 ¢ AST.M DISSS SHEET _.(_ OF ______2

E-S5

AR301902



DRILLING LOG
\

WELL Nwaen:%

(Cont 'q)

"_ @'a“'/' c/a7 —

(COLOR.TEXTUFE
gray 5'/7[!7 C/dlf, ‘579#

dark gras-blua s, cle ,
s%—:ffgﬂ:Z'S* A’ K .

T end of barin.7 at R4 74

P

gy

‘astu D106

— - T ——— e t——
E-5¢ SHEET _2 of >z

AR301903
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wood MD_

olly

Holl

Personnel _Nora_ H(]

Location

Project S'ou#'clh Mafg,dnll oo d Tf@ﬂlm"

le

R

e

Well_ M-I

2

Well Construction Summary
Location or Coords: Elevation: Ground Level
Yop of Casing
Drilling Summary: Construction Time Log:
Total Depth 10 (1. - San Finish
Borehole Diamoter £ " Task Oste | Time | Date | Time
Drilling:
Oriler_Paul Sui nate. 12/16 11603 | 12116 | 1647
Rig_Mob.le B-56 _ Geophys.Logging:
BA(s) Casing:
Y 2/lef 147 | /16 | 1656
Dnllmg Fluid none
Surface Casing_none - Filter Placement: | [2/16 1656 A2l 17277
: = Comenting: | 12/t6 | 727 | 12/18 | 1951
Well Design: ., |0, o/ s8-17 Deveb;’;d: e
Basis: Geobgic Log X _ Geophysical Log_. | Orner:
Casing String(s}: C=Casing S=Screen
0 -6 c -
£ -1k 'S

Casing: €117 12 PVC riser pige
Stkeéjdgﬂgsk.,ioiml

Cc2

Screen: $1.4" 1D PVC cched UO ¢ (O

Well Development:

conhinuou s wound

o2 Comments:
MW -12 insb.ﬂec‘ sboud 3 H [«oM <e-17.
Centralizers Hole for MW.8 wias dr?ﬂ?d ;Qi“\mA

Filter Material_(0arse sand

Cemom_EHLi__PQLM___

Other

¢ S8-1)

r

&C 5o.| dgscrﬁ;-f-io <

E-97

WESTEAN

AR301904



WA

SKETCH MAP
ge \9
- [}

DRILLING LOG 7 /
WELL NUMBER: Se-1% OWNER: SMWT
LOCATION: NE_corner of ADDREsS: tollywoed MD 5

y L ' v

TOTAL DEPTH_25 {1 £

SURFACE ELEVATION: WATER LevEL: G £+ & l 5820
COubav: Geomalrin  GEROS H<A  SAtten 1706 87 |omeed
DRLLER: _Pau! Swit HELPER: _Vernon A NOTES:
LOG BY: J\]oro. HXH

DESCRIPTION / SOK. CLASSIFICATION
(COLOR, TEXTURE, STRUCTURES)

d—“ T r———-r-‘—- - brown fine - medium sarT.ClL"S'I'“',o,-Mq‘ and b’a([
B S ol SS 36 T Sh'eaéé, graés ﬂd hum'c m&*ura../' v“w gﬁ{[‘ Mo{‘5+ —
T 7 7, brown sandy silt, brequend blact streaky discaloration,
T 102 [$5] o [ Very sPEE, moist, some vwod pieces -
- Buns s ll
L2 brown sandy silt, orange 1 blact sfreafslar7anc‘c material and
5=t Alo3]ss] Wl lskt gy sity fine sand, yellow streuks -
iL . sl Eirm 9mc1inq to loose, et
3, grou 3rtdin7 fo orange s:’l\‘v very coarse o medium sand,
T Yov|ss| sif loese, wet .
q -
] i He oranse sil medi um fo Very Coorse 5MJ,feu foy s/
T 1os51isstl s Pa%kes. 2" section of discoloration: black flecl. and -
ol 9 o purple hue
y N.B.: splid <peon tulen of fer Sheﬂaq hube la‘led +o recover any sample ]
¢ _ ) A
+F —loviss!] ¢ L~ Medium 1o uvery <oosie orange S H’q xnd,laos:‘ud’, ova'\'m? Very—
1L | HH orange s«"ﬁ dau,,minor sand, slighHy dastc b frial le
\-za’:i)J NG :gplit ;(con aqain ﬁgm after failed Sl\dk, "'u.L(J *
1L L soft Jo {irm gramqe and gray moWed <ilhy ¢l redin —
+}- - ,_2?:.) Ne: splid spoon aid}n faten ofter failed skelby tulbe,
IS {08 {65 | '+ || seft Gray-blue <ithy clag, darter gray sheaks —
L] 3
so0 firm blue-gra.q C{a-u) ,6(-‘5h~Hu1 cruml:h]
T 1O |eT [weeli™ -]
160 py -[FrM ey cl
1 02 |97 popl- 7 “ =
20—1
* ASTM D1sae SHEET_.L. oF 2

AR301905




DRILLING LOG  (Cont ‘d)

WELL NumBeR: __SB- |8

<" DESCRIPTION / SOL CLASSIFICATION
, = S (COLOR, TEXTURE, STRUCTURES)
— 1 |
G [ fvem dark Hueﬁran-j‘ra.a.j sr‘lﬁ, cla.q,[(u Sand Sﬁecés‘,
1 ioa]<s vy dork gray stredhs n
T 7 "’"Fﬁ (avusho-rl-fa a3t auquinj)
. o357 30¢ p34 Jray < 047 b
“ end of Larin1 a+t 45 £+
30—~ — — ]
] |
*ASTM DS ’ SHEET 2’ OF _L

ARS01906



WEST... 8

3
DRILLING LOG 58
werL Numser: _5@- 19 OwNeR:__SMWT
LOCATION: ADDRESS: _bzm,_«..m_Q__M < g 14
TOTALDEPTH__ 2 b £t
SURFACE ELEVATION: WATER LEVEL:

CEEnS,. Leonakri
DRRLER:_ Paul St

LOG BY:

" 20 —

17 pEc 27 5329
DRILLING DATE ;
meTHoo: _HSA __ paniep: [BDEC 87

HELPER: _Yervion  Dan

DESCRIPTION/ SOL CLASSIFICATION
(COLOR, TEXTURE, STRUCTURES)

_r—‘-— '[WM Brown Sandu’ S H, ora.,m’c slnalzs, jrwj (bn, 5/‘f¢d£$,
- lollss] 3 | humic, moist ' 7
[ |
q orange + brown wolled siby sand grading to beown v gray
= o2l 1% e mo"’HCJ 5”“'1 Sand, ﬂ(015++‘1 Ig 7 747 -
b
B : 6 reedium fo fine oer,c.L(awn s«'“nl sand and lght ray + dor ke
~ 03] ss| %, |- arey _;\w#fecl sitly sand with streaky black disco brafion,
6 mo (%
g loose ovauge -erwn mediuvn B Coorse Sl'#y Sa.nd' Llack
] OL} 44 57 - 6’#?4.&5, W€+ =
L 8
'{‘ very loose aran7e-1:rown medium to coarse 5:'/1‘(, sand,
~ losiss| e wet ~
~ 3 medium fo very coarse orange - brown ¢ derk brown wollled
~ 1l ob 145 ‘o 1~ silﬁ, sand,;ncreaswi silt contend with def ,wd, -
] % satt ovange ¢ brown moHled sin cla;j inb't,
topof Shdbs’ tube: soft groy + dark bive-gray ¢
o o1 | §T|wopqr botlom o(sl\o“u‘ fbe ! firm dark Uu-gnu, Cﬁo’ b'.l 7]
B I soft orange- brown si/»‘v, 5/441 raa/ia; %
' o155 ‘l — Lirm Hue—j}ro., siH-v.1 ch.;f J —~
- 2‘
- oo porit * blee-gray sifly el -
A : 0% l<s ‘z; _fim da{& b‘“;'gfaﬁlsi‘fq c/aq.n«;H{«/w% é/ue-gréen/sh-
| | groy sithy eloy, plaske, woic
* ASTM D1588 SHEET.__I_.OF__;__

z-100

AR3013907




WESTN

DRILLING LOG (Cont'd)
weLL Numagr._ SB6-19
) 2 )
« St DESCRIPTION / SOL CLASSIFICATION
o *ﬁaﬁ’g;?”wiif/, (COLOR, TEXTURE, STRUCTURES)
Z [ |l shf( dork élue-gfu’ 31‘7*11 C/a.«1 moMe; wi'th
1 oealss! 3 1iF Uw.juwesk—gw; siHL{ clu’lvuﬂ few streaks of Line  —
i S| T plastic” moist
1L 2} i skl Hue—gfeenilsk-grcu’ 54'”11 CIO-UJ Hew (e sand ‘
10 65| 5| sfreaks, salt dlay pa Jclves, moist -
b
B B - P p e :
200’51
7 “end o boring ot AL F4
-+ — - pre e
se—tk - - -
JL n —
= o S - o
- *ASTW DS SHEET _& OF _2.

£-101

AR30 1908



IWEST.. S

26—

N 561%
DRILLING LOG -
wew Noweer:_5 8 -20 owner:__SMWT /r
LOCATION: n ADDRESS:_&’.U.‘}.LL@J_MQ_ 5814
ToTAL OBPTH__2b €1 E’ _
SURFACE ELEVATION: WATER LEVEL: A 5320
o
88.4%; Gecma#ix SERTLH%N‘? Hﬁﬁ SQIE p- 18DEC 87 .
DALLER: _Pawl Swi HELPER: _Vovnon , Yon NOTES:
LOG BY:
&8 5 o DESCRIPTION / SOR. CLASSIFICATION
i 7 (COLOR, TEXTURE, STRUCTURES)
[ - 3 Lirm orcmz,e-brown Sar c{u, & #l woist
— O 45) e ~
Ny . — c ,
12 spcon advanced fo 34 and hit au7e1 -
= 1t 02 95 — lpose oromqe -men ch;um -graind 5{11‘(1 §and —
e loose dark greenish- brawn medium - grained Sf“!.' sand
] s | 3 J .
03|55 o9, wet
‘"
10 loose dart green- brown 1o cranae- brown line to coorse
] s (L. -
o4 |5 o |7 sithy sand’| wet
1
1, || greem-omnge - brown silhy medium sand 4o Ane grawd.
— T1j0%] S5 67 ™~ loose ,wet ~
T loop Shelly tuibe d‘K‘L’ advanced b (1.5"
- o) st se0pA L top: medium to coarse orande si‘H SQWJ —~
1 botom : Lirm orange silby clay), qroy ghreals
] H i firm bluc-cjmq + dork graq nottled 5:‘”(1 dul'
0b | 5% 23 moist, Flo.s‘ﬁc ,S‘HCLl’ 7]
| L i firm Huc-jraﬂ 5:‘“—.1 dcu.',
07|55 2 moist, plastic | stcly B
T Sops top cISML;’ tube  soft orauge C/mf, wet
7 02 S_:T wo,;s'. ™ botfom o{She]b, M:c ) 'évff“ Uue 9"07 Clauf ]
T f stiff blue- green- s.‘lh, clcu.h
- ]o%|ss 25 ~ plagkic, moist szscL ]
| S P ! ! i
CASTM D158 SHEET...‘__ OF 2.
Tt e E-102

AR301909




DRILLING LOG

weLL Numger S B -20

(Cont'q)

DESCRIPTION / SOIL CLASSIFICATION

6{‘
ot (COLOR. TEXTURE, STRUCTURES)
,’ 2 5*"(‘{ bl“e’groﬂ .‘J'.HL’ C/OA{, lv'#le UWL’ fine gan
__— 3 . X '
09| ss| %y Mou$+‘54wclv.t1 =
L 5
4 shil Llue-gra,«‘l 5(1-1\, C'u,, [1#He very fine sand
— 110 |65 | 35 || <t o —~
5 mMor's 4 §+’CL
4 S
100 e
L Pl no deserighon
03| 57 by, f -
end of Aarmq at QL+
| J
ASTM Disk SHEET _<. OF _7-__

E-103

AR30I19]0



WEST.CN

SKETCH MAP
DRILLING LOG
WELL NUMBER: OWNER:
LOCATION: ADDRESS:
TOTAL DEPTH
SURFACE ELEVATION: WATER LEVEL: R
DRILLING DRILLING DATE
COMPANY: METHOD: DRILLED:
NOTES
DRILLER, HELPER:
LOG BY:

/

DESCRIPTION / SO CLASSIFICATION
(COLOR, TEXTURE, STRUCTURES)

/v’i«
T

*ASTM Dises

E-104

AR301S1 1

SHEET . OF ____




Depth Below Ground Surface

Date: 12/22/87

Well Name and Location:

MW-20

Southern MD Wood Treatment

Qperator's Name:
C. Sommaerie!
Earth Data Inc.
Reference Points:

Ground Surface
Cased Intervak

040" Steel
Type of Log Gamma S.P. Rest. Remarks:
Logged Interval 0-64° -
Logging Speed 20 FPM ———
Horizontal Scale 400 mv 50 -
Vertical Scale 1*=10' | ——————
Posit./Sens. Setting
Time Constant 4
Counting Rate S0
S.P.

\rondu |3

=

-
=
=

p—

i

i/\wf/w

increase

AR301912




B &8 8 33 A W 4 od d 4l ol A a4 La #

ate: 12/27/87 Wetlt Location: !

-

Well Name and Locatlon:

MwW-20
Southern MO Wood Treatment

Operator's Name: ]
Chris Hartman
Earth Data Inc.

Reference Points:
Ground Surface

Cased Interval

-4 Steel

Type of Log Gamme SP. Rest, Remarks: ]
Logged Interval 0-82' -_t
Logging Speed 20 FPM | ———F—»

Horizontal Scale 400 mv 50 -~ :
Vertical Scale 1"=10 R By H
Posit./Sens. Setting
Time Constant !
Counting Rawe 50 {

i

i

»

Gamma 8P, Resistivity
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Depth Below Ground Surface

Date: 12/14/87

Well Name and Location:

MW-19

Southern MD Wood Treatment

Operators Rame:

Chris Hartman
Earth Data lne.

Reference Points:
Ground Surface

Cased intervad:

Well Location

040" Steed '

Type of Log Ganrma 8.P. Rest. Remarks:

Logged interval 0-100' —

Logging Speed 20 FPM f—

Horizontal Scale 400 mv 60 -

Vertical Scale 1°«10' »

Posit./Sens. Setting

Time Constart 4

Counting Rawe 50

Gamma 8.p.
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GLOSSARY OF DATA QUALIFIERS

CODES REIATING 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

NOT DETECTEDJ SUBSTANTIALLY ABOVE THE LEVEL REPORTED IN

B =
LABORATORY OR FIELD BLANKS.
R = UNRELIABLE RESULT. ANALYTE MAY OR MAY NOT HE‘PRESENT IN

THE SAMPLE. SUPPORTING DATA NECESSARY TO CONFIRM
RESULT.

CODES REIATED 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.

AR3C1916



Suspected Carcinogenic PNas

Benzo (a) anthracene
Chrysene

Benzo (b) fluoranthene
Benzo (k) 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
Acenapthylene

F-iji
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Attached for your reference is the hazardous substances list (HSL) velatile organic coapounds and the

VOLATILE DRGANIC COMPOUNDS

gTITTI_2S STk gITTI==ES3Ess

L4t ORONETHANE
BROMINETHANE

VINYL CHLORIDE
CHLORDETHANZ
METHYLENE CHLORIDE
RCETONE

TARSCN DISULFIDE
1,1-DICHLORGETHERE
1,1-DICHLORDETHANE -

_TRANS-1,2-DICHLOROETHENE

CHLORDFDRM
1,2-DICHLORDETHAKE
2-BUTANDNE

1,1, 1-TRICHLDRDETHANE
CARBON TETRACHLORIDE
VINYL ACETATE
BROMUDICHLORDMETHANE
1,2-DICHLOROPROPANE
TRANE-1,3-DICHLOROPROPANE
TRICHLORDETHENE
DIBRGNDCHLORDNETHANE
1,1,2-TRICHLORDETHANE
BENZENE
£i5~1,3-DICHLORCPROPENE
2-CHLORDETHYLVINYLETHER
BROMOFDRN
4-METHYL-2-PENTANINE
Z-HEYANGNE
TETRACHLOROETHENE
1,1,2,2-TETRACHLORDE THANE
TOLUENE

CHLORDBENZENE
ETHYLBENZENE

STYRENE

" TOTAL XYLENES

ACID EXTRACTABLES

PHENDL
2-METHYLPHENOL
4-NETHYLPHENOL

2, 4=DINETHYLPHENOL

2,4, 5-TRICHL ORDPHENOL

2,4, 4-TRICHLOROPHENCL
2,4-DICHLOROPHENDL
2,4-DINITROPHENOL
2-CHLOROPHENOL
2-NITROPHENOL
4,6-DINITRO-2-NETHYLPHENDL
4~CHLORD-3-NETHYLPHENC.
4-N1TROPHENOL

BENZDIC ACID
PENTACHLORDPHENDL

F-iii

HSL seaivolatile cospounds separated into base/neutral and acid extractable fractions.

PASE/NEUTRALS

NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHENE

DIBENIDFURAN

FLUDRENE

PHENANTHRENE

ANTHRACEKE

FLUDRANTHENE

PYREXE
DI-n-BUTYLPHTHALATE
BENZID(a) ANTHRACENE
INDEND (1,2, 3-cd) PYRENE
DIBENZD(a, h) ANTHRACENE
BENZD(g,h, i )PERYLENE
CHRYSENE

BENZO (b} FLUORANTHENE
BENZD (k) FLUORANTHENE
BEN2D(a) PYRENE
1,2,4-TRICHL OROBENZENE
1,2-DICHLORDBENIENE
1,3-DICHLORDBENZENE
1,4-DICHLORDBENIENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORDNAPHTHALENE
2-NITRDANIL INE
3,3-D1CHLORDBENZ IDINE
3-N1TROAKIL INE
4-BROMOPHENYL PHENYLETHER
4-CHLORDANIL INE
A~CHLOROPHEKYL PHENYLETHER
4-NITROANILIKE
ACENAPHTHYLENE

BENIYL ALCOHCL
B1S-2-CHLORDETHOIY METEANE
BIS-2-CHLORDETHYL ETHER
B1S-2-CHLOROISOPROPYL. ETHER
BIS-2-ETHYLHEXYL PHTHALATE
BUTYLBENIYLPHTHALATE
DI-N-OCTYL PHTHALATE
DIETHYLPHTHALATE

DIMETHYL PHTHALATE
HE1ACHLORDBENZENE
HEXACHLOROBUTADIENE
HEXACHLORDCYCLOPENTADIENE
HEXACHLORDETHANE
1SOPHORONE
N-NITROSO-DI-n-PROPYLAMINE
N-NTROSODIFHENYLANINE
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The Phase II volatile organic analyses results reported in this
package are gqualified for engineering purposes only. The
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

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

calibration standard because BFB is in this standard as a

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

column.

The specific impact (if any) on data quality resdlting 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.

AR301919
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R05-001
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ORILLER WATER
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SOUTHERN MARYLAND WOOD TREATING - PHASE 11 GROUNDWATER SAMPLES

SAMPLE NUMBER

DIL/CONC FACTO
DIL/CONC FACTO
DESCRIPTION
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