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UNIJED STATES ENVIRONMENTAL PROTECTION AGENCY
REQION III ... _ ....

CENTRAL REGIONAL LABORATORY
839 BESTGATE ROAD

ANNAPOLIS, MARYLAND 21401
(301) 266-9180

DATE : May 3, 1990

SUBJECT: Data Review of Case R3-2 for Sample 45808 Re-extract
Site: Standard Chlorine

FROM : Cynthia E. Kennedy, Environmental Scientist
Program Support Section (3ES23)

'O : Robert Guarni, Project Manager
DE/MD Section (3HW25)

THRU : Cindy Metzger, Chief
Program Support Section (3ES23)

Overview , .. . .

Case R3-2 contained seven (7) low concentration water samples and twenty (20)
low concentration soil samples for analysis of the following eight extractable
compounds :

1,2, 3 -Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,3, 4-Tetrachlorobenzene
1,2,4,5 -Tetrachlorobenzene
Pentachlorobenzene
Hexachlorobenzene
1 - Chloro - 3 -nitrobenzene
Nitrobenzene

This data review is for the re-extract of sample 45808 which was not included
in the orginal data review report dated April 2, 1990. Analysis was performed
by Versar, Inc. following Contract Laboratory Program (CLP) Statement of Work
for the above parameters only.

Sumiaary _ - ...___

All requested parameters were successfully analyzed for sample 45808 RE.
Several compounds coeluted and therefore, had to be quantitated together.
1,2, 3 -Trichlorobenzene coeluted with 1 , 3 , 5 - trichlorobenzene , Although 1,3,5-
trichlorobenzene was not in the parameter list, the laboratory calculated
1, 2, 3 -trichlorobenzene based on the response factor for 1,2,4-
trichlorobenzene. The reported value for 1,2, 3 -trichlorobenzene is the
combined value for both the 1,2,3- and 1,3,5- trichlorobenzene isomers .
1,2 ,4, 5 -Tetrachlorobenzene and 1, 2,3,5 -tetrachlorobenzehe pi«-~ -- " ~
reported value for 1 ,2 ,4,5-tetrachlorobenzene is the combi _~_n
isomers. ;



The initial calibration consisted of only three standard concentrations
compared to the five required by the CLP SOW. Tentatively identified
compounds were not determined.

Minor Problems _

0 Sample 45808 had all surrogate recovery values below 10% as
mentioned in the orginal data review report. Re-extraction data
was submitted to CRL on April 12, 1990. All surrogate recoveries
for 45808RE were within the required recovery limits.

0 Since a re-extraction was required, the analysis exceeded the
technical holding time of fourteen (14) days by more than three
(3) months. Sample results are qualified as biased low, "L", and
detection limits are qualified as unreliable, "R".

9 Two compounds failed precision criteria for the continuing
calibration standards, pentachlorobenzene and hexachlorobenzene.
Therefore the sample result for pentachlorobenzene was qualified
as estimated, "J". The detection limit for hexachlorobenzene was
previously qualified as unreliable,"R",

All data were reviewed using the National Functional Guidelines as modified
for use by Region III. The text of this report has been formulated to address
only those problem areas affecting data usability.

1. Appendix A - Glossary of data qualifier codes.
2. Appendix B - Data Summary Forms.
3. Appendix C - Results as reported by the laboratory.
4. Appendix D - Support Documentation.
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APPENDIX A

Glossary of Data Qualifiers Codes
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GLOSSARY OF DATA QUALIFIER CODES (ORGANIC)

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.

N - Tentative identification. Consider present. Special methods may be needed
to confirm its presence or absence in future sampling efforts.

.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.

OTHER CODES

Q - No analytical result.

-revised 01/90
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APPENDIX C

Results as reported by the laboratory for all target analytes
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IB EPA SAMPLE NO.
SEMIVGLATILE OROftMICS ANALYSIS BATA SHEET __~_.___________

* i
J45&O6 RE i

MO NamesVERSAR Contracts ___________ j ________________ i

ab CodesVERSAR Ca&e No.*4EO.1 SAS Ho. s _____ SBG No. s 3 RE

*trix s <i.oil/water>SOIL £g/i&l>G Lab Sample IBs _£991 IRE

ample wt/vols 3O.19 Lab File IB= _23995"

evels Uaw/med> LOU Bate Received: __il/30/&9

s noi; dee._____ dec.______ Ba-fce- Ex-fc-rac-teds_ Oi/iO/90

<SepF/Cont:/Sonc> SOHC Ba-te ftnalyzedr O£/£0/9O

Cleanups <Y/NJ V pHs____ Bilution Factors. _ 1

CONCENTRATION UNITSs
CAS HO. CGMPQUNB Utg/L or UQ/Kg>_ug/K§

^ . „ .. ^

i 96-95-3————————Nitrobenzene________________J ...14OO-. * U I x
* 1£0-SS--1———————l,£,4-Trichlorobenzene_____j i E t"^
S7-61-6————————1,£, 3-TrichIorobenzene_____ J 167OO \ £ \*
lfil-73-3———————l-Chloro-3-Nitrobenzene____i 1400 » U \
634—6G-H———————i, £, 3,4-Tetrachlorobenzene \ \ E \*
95-94-3————————l,£,4,5-Tetrachlorobenzene \ 35OO i \'S
————————————————Pentachlorobenzene_________i £90O i K
lie-74-1———————Hexachlorobenzene__________\ 14OO * U \

1> 11 £,3-Trichlorobenzene and 1,3,5—Trichlorobenzene coelute and
cannot be quantified separately.

£•> 1, £, 3,5-Tetrachlorobenzene and l,iB, 4, 5-Tetrachlorobenzene
coelute and cannot be quantified separately.

100011



IB EPA SAMPLE NO
SEWIVOLATILE ORGANICS ANALYSIS BATA SHEET

145606 RE BL I
Names VERSAR Contract s __________ f ______________ J

Lflb CodesMERSAR Case No.r4£0.i SAS No-s _____ SBG No.s 3 RE

Matrix* <soil/water>SGIL <g/ml>(S Lab Sample IBs _69911REBL

Sample wt/vols 30.19 Lab File IBs _24016

Level* Oow/med> LOW Bate Received; __11/3O/S9

Moisture* not dec-__;__ dec.______ Bate Extracted* Oi/lO/9O

Extractions <SepF/Cont/Sonc> 9OHC Bate Analyzed*

9PC Cleanups <Y/W> Y pH*____ Dilution Factor*

CONCENTRATION UNJTSs
CAS HO. COHPOUNB <ug/L or ug/Kg>_ug/Kg

1 96-95-3 ————— -
i i£0-6£-i ———— -
1 67-61-6 ————— -

J 95-94-3 ————— -

1

—— Nitrobenzene
—— 1 5 £, 4 -Tr i ch 1 orobeni ene
—— 1, &n 3— Trichlorobenzene.., __ t _
—— i — Ch 1 oro-3— Hi trbbenz ene ____
—— i, £', 3, 4-Tetrachlo*robenzene
—— 1*£^ 4, 5— Tetrachlorobenzene
»•»*-£**» Irt̂ td r*-h D F\'F-t*t̂ t&Ylf E*fl&

» tf^+\ mv>*>A ̂ * * v *tis r » 4r ̂  >*i?

r 6SOO
54OOO
66OO

seooo
66OO
6600
660O

*
i
}

i
1
J
i

U
B
U
U
B
U
U
u

1
V
I

i
r

1> !,£» 3—Trichlorobenzene and 1, 5r,5-Trichlorobenaene coelute and
cannot be quantified separately-

S> l^S", 3, 5-Tetrachlorobenzene and 1, £, 4, 5-Tetrachlorobenzene
coelute and cannot b» quantified separately.

AR30058I*
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APPENDIX D

Support Documentation
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.
OUTMcr̂ a. _____ TMH__ CONTRACT LAS: VERSA*
CALIBRATION PATE: 12/28/89 INSTRUMENT IDENTIFIER: Z^
STANDARD FICE: Z4O17
TE: 2/52/90 TT.C. la. ~.

RF FOR SPCC IS O5
X D FOR CCC IS 23%

WAN
COMPOUND RF(IJ RFCO) Z 0

C410 NITROBENZENE 0.43O 0.518 -20.59O
C445 1,2,4-TRICHLOROBENZENE 0.45O O. 438 2.635
C—— l-CHLORO-3-NITROBENZEfC O. 284 O. 273 3.831
C—— 1235/1245 TETRACHLOROBE O. 738 O. 604 18. ISO
C—— 1234-TETRACHLOROBENZEItE O. 695 O. 598 13. 985
C—— PENTACHLOROBENZENE 0.76O O. 529 3O. 374
C63O HEXACHLOROBENZENE 0.315 O. =»n=> "- ' —0. 202 35. 632

AR3Q0586
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USB, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION III

CENTRAL REGIONAL LABORATORY
839 BESTGATE ROAD

ANNAPOLIS, MARYLAND 21401
(301)26&-9180

DATE : January 4, 1990

SUBJECT:Tss and Alkalinity Report of Standard Chlorine

FROM -'Daniel K. Donnelly (3ES21)
Chief, -Laboratory Branch

TO :Bob Guarni (3HU25)

Enclosed Is a report for TSS and Alkalinity of the Standard Chlorine site.
This report includes samples which were received at CRL on November 28 &
30, 1989. If you have any questions regarding this report, you may contact
Ron Altman directly.

DKD:jr

Enclosure
a/s

cc: Virginia Pohlman
Versar -

flR300587



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION III

CENTRAL REGIONAL LABORATORY
839 BESTGATE ROAD

ANNAPOLIS, MARYLAND 21401
(301) 266-9160

DATE : January 3, 1990

SUBJECT: TSS and Alkalinity Analyses of Standard Chlorine Samples
Super f und- Enf orcement TGB03NPH6, (12/1/89 - 12/18/89), 891128-01 - 03,
891130-01

FROM : Ronald H.Altman "f? <X
Chemist

TO : Daniel K. Donnelly
Chief, Laboratory Branch

THRU : Norman Fritsche
Team Leader, Inorganic Analysis Section

The results of the TSS and Alkalinity of the Standard Chlorine samples
1 are presented below.

Additional quality control results are available upon request,

Sample Description:

Lab No. Description _ _

891128-01 Standard Chloride, Surface Water DO MS/MSD, Field Sample No. .
SWT-9

-t>2 Standard Chloride, Duplicate of SWT-9, Field Sample No. SWD-18
-03 Standard Chloride, Field Blank, Field Sample Number BB-10

891130-01 Standard Chloride, Surface Water Trib, Field Sample No. SWR-8

Results:

Sample Number TSS(mg/l) Alkalinitydng/l) "
891128-01 9 ± 1 18

-02 6 22.6 + 0 (99%)
-03 <4 <2

891130-01 9+1 29.3 ± 0 (99%)

RHA:ad

cc: Peggy ZawodnyfS
QCO '

flR300588
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«°sr UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
\ REGION III
*. 841 Chestnut Building

\ ,/ Philadelphia. Pennsylvania 19107
' °

Mr. Robert Touhey
Standard Chlorine of Delaware, Inc.
Governor Lea Road
P.O. Box 319
Delaware City, Delaware 19706

Re: Analytical Results of Split Samples

Dear Mr. Touhey:

Enclosed please find the latest sampling results provided to

EPA. Although results are the most recent, they are not complete.

I will forward the completed results when they become available to

EPA.

Sincerely,

cc: Diane Wehner

Robert Guarni
Remedial Project Manager
DE/MD Section



DATE

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 111

CENTRAL REGIONAL LABORATORY
839 BESTGATE ROAD

ANNAPOLIS. MARYLAND 21401
(301)266-9180

SUBJECT: Organic Data Validation for the Standard Chlorine Site
SAS 5-165C Tasks , 1 , 1 1 "

FROM : Theresa A.
Region III ESAT DPO (3ES23T

TO : Robert Guarni ' _
Regional Project (Manager (3HW25)

THRU : Patricia J. Krantz,
Quality Assurance Branch

Attached is the organic ..data review for the Standard Chlorine
Site (SAS 5165C Tasks I, 11) completecL by the Region III
Environmental Services Assistance Team (ESAT) contrac-tor under
the direction of Region III ESD.

If you have any questions regarding this review, please cal1
me.

Attachment

cc: Dave Basko, Versar
Elaine Spiewak (3HW14) (w/o attachment)

TID File: O3900413 Task 1309

flR300592
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Appendix B

Data Summary Forms
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GLOSSARY OF DATA QUALIFIER CODES (ORGANIC)

CODES RELATING TO IDENTIFICATION
(confidence concerning presence or absence of compounds):

U « Not detected. The associated number indicates
approximate sample concentration necessary to be
dececte^ *

(NO CODE) = Confirmed identification. '-

3 = 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.

N = Tentative identification. Consider present.
Special methods may be needed to confirm its
presence or absence in future sampling efforts.

CODES RELATED TO OUANTITATIOET
(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 lover.

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,

- OTHER CODES

Q - No analytical result.

£R300595



Appendix A

Glossary of Data Qualifiers
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Page 6 of 6

All data for SAS 5165C-Task I and II were reviewed in accordance
with the Functional Guidelines for Evaluating Organic Analyses
with Modifications for use within Region III, and criteria set by
the SAS contract. The text of this report addresses only those
problems affecting usability.

ATTACHMENTS . - -

1) Appendix A - Glossary of Data Qualifiers
2) Appendix B - Data Summary. These include:

(a) All positive results for target compounds with
qualifier codes where applicable.

(b) All unusable detection limits (qualified "R").
3) Appendix C - Results as Reported by the Laboratory for All

Target Compounds - Task I
4) Appendix D - Results as Reported by the Laboratory for All

Target Compounds - Task II
5) Appendix E - Organic Regional Data Assessment Summary -

Task I
6) Appendix F - Organic Regional Data Assessment Summary -

Task II
7) Appendix G - Support Documentation - Task I
8) Appendix H - Support Documentation - Task II

DCN - DM005A12
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Page 5 of 6

One pair of field duplicate samples were analyzed, but had no
reported results for any of the multi-chlorinated-benzene
target compounds. No useful comparison of the data can be
made. One pair of analytical duplicate analyses were also
performed on sample 5165C-Task 11-09. The results of these
analyses have been summarized in a form included in the Task
II support documentation (Appendix H). All relative percent
difference (RPD) values were within the QC limits set by the
SAS contract. (See Appendix H).

Due to the surrogate problem noted above, a matrix spike and
matrix spike duplicate (MS/MSD) re-extraction was required.
Since insufficient sample remained of the original sample
chosen for the MS/MSD analyses, a different sample was chosen,
without first being screened. Due to the high concentrations
of the target analytes in the re-extracted MS and MSD samples,
the MS and MSD spiking concentrations were insignificant. No
spike recoveries (% R) or relative percent differences
(%RPD's) have been reported for these analyses. No reported
results were qualified based on this problem. (See Appendix
H).

The quantitation column external calibration check standard
(the QC check standard) run for samples analyzed between 01/23
and or/24/90 exceeded the QC limits set by the SAS contract
for the compounds 1,2,3,5-tetrachlorobenzene and 1,2,3,4-
tetrachlorobenzene. Since the QC limits are advisory, no
results were qualified. (See Appendix H).

The confirmation column external calibration check standard
(the QC check standard) run for samples analyzed between 02/06
and 02/08/90 exceeded the QC limits set by the SAS contract
for the ,compounds 1,2,4-trichlorobenzene, 1,2,3,5-tetrachloro-
benzene, pentachlorobenzene and hexachlorobenzene. Since the
QC limits-are advisory, no results were qualified. (See
Appendix H).

The confirmation column continuing calibration run 02/08/90 at
04:36 had percent difference (%D) values for 1,2,3,4-tetra-
chlorobenzene and hexachlorobenzene greater than twenty
percent (>20%) , exceeding the QC limit set by the SAS
contract. Since this column was used only for confirmation no
reported results have been qualified. (See AJppendix HK'~"

RR3005S8



Page 4 of 6

Due to the number of different dilution factors required to
determine the various multi-chlorinated-benzene target
compounds in some of the soil samples, the space set aside for
the dilution factor(s) for each sample on the data summary
forms was not large enough to include all the dilution factors
used. Also, no indication of which dilution was used for
which analyte can be made without extensive footnotes. The
dilution factor(s) noted on the data summary forms represent
only the dilutions performed on target compounds for which
non-detect results were reported, or the lowest dilution used
to determine a target compound if there were no non-detects.
(See Appendix H). The analytical laboratory reported only one
(1) Form I for each sample, regardless of the number of
dilutions performed on that sample. Quantitation sheets for
each dilution performed for each sample were included in the
raw data for the case. Following is a table summarizing the
dilution factor associated with each analyte for each sample:

________MULTI-CHLORINATED-BENZENE ISOMER_________
SAMP. 123 124 135 1235 PENTA- 1234 HEXA-

-01 5X 5X IX IX 5X 5X IX

-02 < IX IX IX IX IX IX IXs

-03 5X 100X 100X 5X 100X 100X 5X

-04 5X 100X 100X 5X 100X 100X 5X

-05 100X 4000X 4000X- 100X 1000X 2000X 100X

-06 IX 100X 10X IX 10X 100X IX
a*»i - V-i, : -= ' - . — , ,.._. ^_.._

-07 50X- 5000X 250X 50X 250X _ 250X 50X
*&*££• - •-• ' : ^ • " ' " " "" ': •'""-' '

•08 IX IX IX IX IX IX IX

-09 IX 30000X 300X 600X 50X 600X 50X

•10 IX IX IX IX IX IX IX

•11 600X 6000X 1500X 1500X 600X 1500X - '. :600X,

RR300599



Page 3 of 6

The QC-check sample had no positive result for metachloro-
nitrobenzene. Since the control limits for recovery of this
compound in the QC-check sample are advisory no corrective
action was required. No reported results were qualified based
on this problem. (See Appendix G) .

One pair of field duplicate samples, and one pair of
analytical duplicate samples were analyzed, but had no
reported results for nitrobenzene and metachloronitrobenzene.
No useful comparison of the data can be made. (See Appendix
G).

The matrix spike/matrix spike duplicate (MS/MSD) analyses for
Task I had all four (4) spike recoveries (%R) within the QC
limit set by the SAS contract. Both of the relative percent
difference (RPD) values were slightly outside the QC limit.
Since the MSD extraction was performed two days "after the MS
extraction, and the MSD results are lower than the MS results,
it is possible that!*the difference between the MS and MSD
results is due to holding time related analyte loss from the
sample.

On the MS/MSD QC summary form the outliers are reported as "2
out of 6 outside limits". A more accurate representation of
the data would be "zero (0) of four (4) spike recoveries, and
two (2) out of two (2) RPD values outside limits". (See
Appendix G).

Task II

Due to low or no recovery of the surrogate compound 2-
fluorobiphenyl chosen by the SAS contract, the soil samples
were re-extracted. The re-extractions were performed using a
different compound, 2-chloronaphthalene, for the surrogate
spike. "Since there was no sample volume remaining for the
aqueous blanks associated with these samples, the blanks could
not be re-extracted. No surrogate recoveries have been
reported for the blanks. The extraction efficiency for these
samples cannot be evaluated. (See Appendix H) .

The surrogate recoveries for the re-extractions of samples
5165C-Task 11-09 dup and 5165C-Task II-11MS were.-below the QC
limits set by the SAS contract. No reported^-resul
qualified based on this problem. (See Appendix H) . -



Page 2 of 6
Task II

o Several of the soil samples were extracted eleven (11) to
twelve (12) days from the date of sample collection, exceeding
the ten (10) day holding time set by the SAS contract by one
(1) to two (2) days. All samples were analyzed within the
holding times set by the SAS contract. The reported results
and quantitation limits for samples 5165C-Task 11-01 through -
07 were qualified "J" and "UJ", respectively. (See Appendix
H).

o As noted in the report summary, the quantitation limit set for
these samples was greater than the calibration range of the
instrument used to analyze the samples. The calibration range
of the instrument was 25 to 400 Mg/L or about 8 to 133 ̂ g/Kg.
The CRQL set for the soil samples was 330 jig/Kg, about three
(3) times the upper limit of the calibration range. Because
of this, all reported results are less than the adjusted CRQL
needed to represent dilutions performed on the sample extracts
to meet the linear calibration range of the instrument.
(e.g., a soil sample concentration of ' 1000 Mg/Kg would require
an eight fold (8X) dilution to fall within the calibration
range of the instrument. The adjusted CRQL for a eight fold
(SX) dilution is 330 Mg/Kg X 8 or 2640 jig/Kg. )

Based on this problem all soil sample reported results have
been qualified "J", as an estimated result between the
instrument detection limit and the CRQL. Although there may
be some bias imposed on the results by the dilutions performed
on the extracts (five to five thousand fold (5X - 5000X) } , the
data is more defensible than the qualification suggests. Most
of the dilutions were performed by a serial dilution scheme,
which would help to reduce the bias imposed by a large
dilution. (See Appendix H) .

NOTES

Task I

The surrogate recoveries for sample 5165C-Task 1-08 and the QC
check sample (aqueous analyses) were slightly higher than the
advisory QC limits set by the SAS contract. Also, most of the
soil samples surrogate recoveries were affected by matrix
interference, and were either not reported or-'gr'r̂ r̂ than the
advisory QC limits set by the SAS contract, "sin'
limits are advisory, no corrective action was
data has been qualified. (See Appendix G) .

AR30Q60J



2563A RIVA ROAD
SUITE 300
ANNAPOLIS. MO 21401
PHONE 301 -266-9887

DATE: 23 MAY 1990

SUBJECT: ORGANIC DATA VALIDATION FOR SAS 5165C-TASK' I and II
Site: Standard Chlorine

PROM: DOUG McINNES - DON O'BRIEN
ORGANIC DATA REVIEWER ORGANIC DATA 'REVIEWER

TO: TERRY SIMPSON
ESAT DEPUTY PROJECT OFFICER

r\

THRU: RICHARD DRESSER f y\ ̂  /
ESAT TEAM MANAGER ̂  /

OVERVIEW

SAS 5165C-TASK I and II consisted of two (2) water samples and
nine (9) soil samples per task, submitted to PACE for
nitrobenzene and metachloronitrobenzene (Task I) , and selected
multi-chlorinated-benzene (Task II) analyses. The water samples
included in this case were two (2) equipment blanks for each of
the tasks. The samples were analyzed as a Contract Laboratory
Program (CLP) Special Analytical Service (SAS) ,

SU3QCARY ..._

All samples were successfully analyzed for all target compounds
for all samples. All instrument and method sensitivities for the
nitrobenzene task (Task I) were according to the Contract
Laboratory Program (CLP) Special Analytical Service (SAS)
protocol. The quantitation limits set for the multi-chlorinated-
benzene task (Task II) were above the calibration range of the
instrument used. The instrument sensitivity was better than the
required limits for Task II.

HINQR PROBLEMS

Task I ^ __ = - . ... . =

o Due to matrix interference, the quantitation limits for
metachloronitrobenzene for several samples were estimated,
based on the apparent concentration of the interference in
each sample. Metachloronitrobenzene results for samples
5165C-Task I- 04, 05, 06, 07, and 11 were qualified J,
denoting an estimated quantitation limit greater than -the
contract required detection limit (CRDL) . . The presence, or
absence of metachloronitrobenzene cannot be 'conf " ' ~J •p~>-
these samples. (See the analytical laboratory c^
in Appendix G) . •" .-, . " ""
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Appendix C

Results as Reported by the Laboratory
for all Target Compounds - Task I ...



.-•-JCZG54
{ Organics Analysis Data Sheet

EPA Sample No.

Lab Name: PACE Laborator ies, Inc . Contract : S3-WS-0042

Lab Code: LANSST SAS No.: 5165 C - Task 1
<̂  i -. r-

Matrix Oo * 1 PACE Samole No. o a/7<2

Sample Wt./Vol. ?KO(

Level < Mfjr . /Vol .-) Lo^
2t- . f*>

V *~l
._ . . , . . 0 • I

^ PACE File No. /J/#

^ Date received /$ /7O

^ Date Extracted /O/7o

Extraction CSepF/Cent/Sonc) O c? A C Date Primary Anal. //^/7O

Cl eanuo : Tvoe AJo /° •?.

Dilution Factor J/-OJ -
•N J ^

CAS No. Compound

fi):laAe&\̂
fl\ « i/? C 1 ffl A-

Surroaate: <> " /"'u

Date Confirm. Anal. '//I /?0

/2/>J^

Concentrat ion Units

< 35o VA
/ ^* o o ̂  ^/ /'ftt^h j>*-^e_ ^ 3 j C> */ k*7, * „ J

Amount Found: 1 0 7O ̂ /3 ( /-° 0<> /Ô Tô  y



Organic^ Analysis Data Sheet

EPA Sample No.

Lab Name: PACE Laboratories, Inc. Contract: S3— W3-0Q42

Lub Code: LANGST SAS No.: 51S5 C - Task 1

Matrix ^& / / _____ PACE Sample No. OQ / ' J

Sample Wt./Vol. JG'/' c PACE File No. ^ / A

/? /?OLevel CWl-i/ Vol.0 &^ ______ Date received

% Moisture ____ oQ'fe ________ Date Extracted

Extraction CSepF/Cont/Sonc) ^Q A C Date Primary Anal. //6/7

^<^

Dilution Factor ' ̂ <r /

Cleanup: Type AJo^<^ Date Confirm. Anal.

CAS No. Compound

/J;~fco Ĝ .̂ 9̂̂ ^

A«.-M C K /tfAd U. -^o fĉ o t-â

Concentrat ion

< 33Q
< 33o

Units

^A< \
^A \

Surrogate: <j * F /Qo^o Ot pk+j /

Amount Found:

p + j

( f«J J<* l̂ vJ J



.-JQ6Q3
( Organics Analysis Data Sheet

EPA Sample No.

Lab Name: PACE Laboratories, Inc. Contract: 68—WS-0042

Lab Code: LANGST SAS No.: 5165 C - Task 1

Matrix Qo <* I_____ PACE Sample No. jT? / S V

.

Sample Wt

Level <r̂ rt

% Moistur

Extract ic

Cl eanup:

Di lut ion_
CÛ '-O

CAS No.

Surrogate

./Vol. 3X77 c PACE File No. AJ/Y?

/ \ ' /<y IG s\.Wol .0 <-ON>^ Date received / o /7Q

e J 7«O /^ Date Extracted /JJ/'jC

n CSeoF/Cont/Sonc) OooC. Date Primary Anal, //i/'ro

Tvoe AJoN*^. Date Confirm. Anal. /O/zQ

Factor ?2'̂ ~7C / 2/>O<
-j

Compound Concentration Units

/J«" T/U) Ô P-'̂ .̂AX <̂  53O O/ /r

——————————————————————— 1 ———————————————————— 1 — .,.._,_£ — ̂  , , , . — i

3- r/oo /?-/5X /
Amount Found: r



^

•̂ 0075
C Q r g a n i c s Analysis Data Sheet

EPA Sample No.

Lab Name: PACE Laboratories, Inc. Contract: 63-W8-0042

Lab Code: LANSST SAS No.: 5165 C - Task 1

Matrix QQ/ I ____ PACE Sample No. J C? I ? f

P / A

/a /^O

Sample Wt./Vol. j* c PACE File No.

Level tiWt . /V-5l j ) O-'A ______ Date received

7. Moisture <>" ________ Date Extracted

Extraction CSepF/Cont/Sonc 3 Qo AC Date Primary Anal.

^<3 ̂ K ____

3 3-Ŝ r / 3 /^X

Cleanup: Type /̂ <3 ̂ K ____ Date Confirm. Anal. /

Dilution Factor

CAS No. Compound

/v." "fê j 6<̂ ?-?rj<̂
AltT^ C n /Ort.0 ̂ -"6tO J&*~-£*̂

Concentration

< 33o
< ?3oo

"~lUnits

v*,
î.

g F /Surrogate: _____________________
Ji . —tf i *•

Amount Found:

C: ' ;̂v-̂ .,™
;., ;*: AR'.3Q0.6 1 0':' v :V̂ 5̂  ̂̂ ^̂ £̂̂ '



VI0082
Organics Analysis Data Sheet

EPA Sample No.

Lab Name: PACE Laboratories, Inc. Contract: 6S-W8-0042

Lab Code: LANSST "SAS No.: 5165 C - Task 1
<T IMatrix Oo •' /______ PACE Sample No.

S3

Le

7.

Ex

Cl

Di

O- ̂  /
mple Wt./Vol. JO« <s I c

vel C'̂ t . /V-.l . ") ^<^-J

o» -/ ̂Moisture O^'W /o

PACE File No. A) /A

Date received- / ? / 9 0

Date Extracted /O /5o

traction <SeoF/Cont /Sonc) O^/\ c Date Primary Anal. //7/9o

eanuo: Tvoe AJO^J^
3^ i / /^

_ _ _ _ _ . . . _ _ , _ . Q « 5 J T / ^? Ov̂ ic

CoW*̂

CAS No. 'Compound

/V « T*t o 03.0̂  ̂.NĴ .

/̂ W"}?} C1 1 la xj 4 f) •»••

Surroaate: «/ " j- /Oo.io b//?*-fJw
— P^ I PN V^

Date Confirm. Anal. '̂ /̂7Q

Goncentrat ion Units

6̂ 10 "̂ i.

< ̂ 000 O "%4 j

/
rt . .



r Organics Analysis Data Sheet

EPA Sample No.

Lab Name: PACE Laboratories, Inc. Contract: 63-W8-0042

Lab Code: LANG3T SAS No.: 5165 C - Task 1

Matrix O o •' 1_____ PACE Sample No. So 1^7

Sample Wt./Vol, 32̂ 6 ̂  PACE File No. A*/ft

Level CHt./VfllO ^o^_____ Date received /? /?O

7. Moisture V0' >__________ Date Extracted // 3 /? O

Extraction CSepF/Cont/Sonc) V o n. c Date Primary Anal. /*7 / ?o

Cleanup: Type AJg^ g. Date Confirm. Anal.

Dilution Factor jQ-Y4.< / 9 /Hs3<

CAS No. Compound

M"'koj6̂ S*..o<_

/*t«7> C H/ĉ tO yJ.T/iy ̂ M̂ -QshQ.

Concent rat ion

< 33o
<^ 3Joo

Units

V̂X.
Surrogate & ~ r /

Amount Founds



Organics Analysis Data Sheet

EPA Sample No.

Lab Name: PACE Laboratories, Inc. Contract: 68-W8-01342

Lab Code: LAN8ST . SAS No.: 5165 C - Task 1

Matrix .Qo.'l PACE Sample No. Q ?
3_ —— 7 <— "o* /j c

-J

Level *Srt . /V:l , > L«r-J

7. Moisture (r 1 » O

PACE File No. /^ / A

Date received /a / 7 O

Date Extracted //J/VO

C* '/o- /CExtraction CSeoF/Cont/Sonc) O o A C Date Primary Anal. //Y/7O

Cl

Di

eanup: Type A^O /OR

lution Factor o^« /T*c / 3 /v-<
-x ^

CAS No. Compound

Ĵ J * /̂ 2o v_J ̂*J c* ̂ AJ Q.
</L'| _!. — , 1 i i /2 —

Date Confirm. Anal. '3f/<?o ,

Concentrat ion Units

<-33o /̂k

1 - r'/ . L ^/ iSurroaate: c/ r ' oo/uy. b: 0***̂ ^ 1
- ••- x>

Amount Found: -/AJ/Vrt. r €/v-e*rC.̂ . P^l>l*~s



r

r

"0104
Organics Analysis Data Sheet

EPA Sample No.

Lab Name: PACE Laborator iesf Inc. Contract: 6S-W3-0042

Lab Codes LANGST SAS No.: 5165 C - Task 1

Matrix k/^ "Tg/c____ PACE Sample No. S ff s?O 3

Sample Wt./Vol. ^£7 /»& PACE File No. /O/#

/ 0 /7CLevel <Wt"; /VL-! • > *-*q ~J______ Date received

% Moisture _____A-J /#________ Date Extracted

Extraction <SepF/Cont/Sonc) o ey r Date Primary Anal. /I5'/C!7O

Cl^mnup: Type /VQ/^<___ Date Confirm. Anal.

y»ADilution Factor

CAS No. Compound

A^rT/ici ĉ.Ĵ *J<2,

X̂ af̂  C 1 )c« >0 t-£ic /̂ Ĵ ê

i
Concentrat ion

< 2o
< 3o

Units

Â
V/j

Surrogate: *" r I coaa Q, k* I

Amount Found s

-~ .. i:i,~. ~T" -rr. »̂ ~ '

:___ • ~,=:?̂ "-"-r..̂ Ô Ŵ .fĉ -̂̂ tr-(?'c~r̂ ^̂



.•"•"30109
Organics Analysis Data Sheet

EPA Sample No.

Lab Name; PACE Laboratories, Inc. ^ Contract: 68— WQH3042

Lab Code; LANGST SAS No.: 5165 C - Task 1

Matrix Oo,'/ ______ PACE Sample No.

Sample Wt./Vol. j2-76 c PACE File No. /J/V9. 3

Level (Kb . /V?l . .'» ^° ̂  __ ..Date received /I I /9

7. Moisture /Q • S ________ Date Extracted >vj / ? Q

Extraction CSepF/Cont/Sonc ) oo s\ C Date Primary Anal. /1 7/?Q

Cleanup: Type Â °̂ ^ Date Confirm. Anal.

Dilution Factor 3^-1^^- / 9° ̂<

CAS No. Compound

A/rfVto QJL***?*̂ ^

A»~//i C i la*<**j*i:*t>j8*Ji&̂

Concentrat ion

37V^o
WVoo

Units

Â
VA

" r /Surrogate: ___

Amount Found: *** '̂ < r«/**>Jc* l~*a&/*r*S

.aailJV..-.



r

c

Organics Analysis Data Sheet

EPA Sample No.

Lab Name: PACE Laboratories, Inc. Contract: 63-W8-2042

Lab Code: LANGST SAS No.: 5165 C - Task 1

Matrix WflTfr*_____ PACE Sample No. OS g?£Q

Sample Wt

Level £U*i

./Vol. /COO /?rdi PACE File No. A-J /4
J * ? / , i / o _i ĵ '.'.tl . ̂  ^£? vJ Date received /M/TO

A \ f * 1 /, •» /-*7. Moisture /V /# Date Extracted /M/yo
C** -*" \ / J

Extraction CSeoF/Cont/Sonc) O e C r Date Primary Anal. /AS/TO

Cleanup: Tvoe A)^r^e_ Date Confirm. Anal. A//fl

Factor /O/TxV / jcoz /}\)

'""̂"J - -ft
CAS No,

Surrogate

Amount Fo

Compound Concentration Units

AJ'H" l\ )"2 "\ r)C> 'X̂ /J? -V^J?

)^4"rL/ » -/* A *n ^ ,O)A ^XY

^ ^ r'l / j ,

unds /iVV JLu/ /$L \{/3 Oo /gTTô  J



Organics Analysis Data Sheet

EPA Sample No.

Lab Name: PACE Laboratories, Inc. Contract: 68—W8-0042

Lab Code: LANGST SAS No.: 5165 C - Task l

Matr ix

Sample Wt

Level 4Wr

7. Moistur

Extract ic

Cleanup:

Dilut ion
vJC-tsSTWrSefJ

CAS No.

Surrogate

Oa, | PACE Sample No. O S ̂  <b (

./Vol. J'* VH ^ PACE File No. /J /$

\ ^^ t/f/e. /'/':•! « '} i~4<~j Date received /n / 7$

e //* V Date Extracted /'5/7O
Ĉ  >̂ /*-»

n <SepF/Cont /Sonc ) -^ o A C Date Pr imary Anal . //? / 70

Tyoe /Jc?^^ Date Confirm. Anal. /^rV/O

Factor J /. ̂ ^j / $O /*SL

Compound Concentration Units

A 1 L /l ^ O "0 *-i -* *^ji /// ̂-^ ̂ / *2 o O ̂  pJ ̂" *? <%^ ̂. 3 3 Q O / ̂ r
A-L ^— ̂ J f if jXO-o "'̂r >>

^ T/* v A I/T AJ "Lf O4si"?'?**<- ^ _7 -/ OOO Sk,„..,..„ ,.. . . , .... ., ———— ! ——————————————— ,,„....,.,- ... J

5- r/uo.xo d-2?^ /

Amount Found:



I.

;' r

—&*w_«i —- '

Lab Name: PACE Laboratories, Inc. Contract: 6Q-Wa-0042

Lab Code: LANGST SAS No.: 5165 C - Task 1

Matrix Oo.' I _____ PACE Sample No. og I

Sample Wt./Vol. J O- ? </ <? F-ACE File No. AJ//J
w~ • — •

Level Cm. /'/-.-I • ) ^^^ ______ Date received /y//9
% Moisture tl t ̂ j

Ex t r ac t i on C Sep F/Con t /Sonc

Cleanup: Type AJc? ̂  ̂  Date Confirm. Anal.
Primary Anal. ^/

Dilution Factor

SUrr°9ates ———^~^2J^^J^J_
Amount Found: J.ô n S ^T i————t—£â r̂ A.c. ^.f/



Appendix D

Results as Reported by the Laboratory
for all Target Compounds - Task II



! EPA Sample
! .-,̂ -t.

Data Sheet

Pace Laboratories, Inc. SAS # 5165-C

Matrix: S;^ _____ Lab Sample ID

Sample iJE'/vol : \?- 1 ̂ Date Received * . , a T '"* ^
Level: ' >a.ti- ________ _ Date Extracted :•• .-••,. i

X Moisture: ^ 3°. Dry Weight ' •. ?»

Extraction Type x̂c. _____ PH '- • _____

Instrument ID: * GC Column ID:

compound

123 tr ichlorobenrene

124 tr ichlo'robenzene.

135 trichlorobenzene/

1225 tetrachlorobenzene
M*-"'-~-̂

pentachlorobenzenTe_; . -.

123-4 tetrachlorobenzene

hexachlorobenzen©-; • . »

Concentrat io Units
Cug/L or ug/Kg)

i

<MOf l-ui___^_

-'̂ r̂ ,̂ ,.

^MMUt4i_iSj .

-t-fOC'i^i^d

•Ŝ '̂jci&c/

>ii*3'lr. u<i*c

^^9toa,^

Final Extract:
Volume

_ _JzP«£...

__5_'tt_

/v/*£

/ r̂ i*

5twvP

53*f

/fl/«7

ffR300620 ""-00001



I EPA Sample

Data Sheet

Pace Laboratories, Inc. SAS # 51S5-C

Matrix: '̂.t _____ Lab Sample 'ID
•*-.

Sampl e wtYvol : xc- Q3q Date Received

Level: dv XN _______ Date Extracted .-,./" i

"/ Moisture: *??*/. . Dry Weight '̂-̂ «

Extraction Type '-..xc _____ PH J. ^ ____

Instrument ID: fl_______ GC Column ID:

compound

.123 trichlorobenzene

124 tr ichlo'robenzene.

135 trichlorobenzene-

1235 tetrachlorobenzene

pentachloroben2en'e.i: .. -.

1234 tetrachlorobenzene

hexachlorobenzene** •;'.' *. . .-. .

Concentratio Units
Cug/L or ug/Kq)

î ii- iWLUL1 _ __

*:.M(-r .-/î .̂ .)

« itfi_Liioi-S.£» - _- <j
' Mff.r̂ q[ct,- ^-^L j-

- - 'Lii'i.'LtuilCi « _ .«j
. _ < HfeCuaASji _ ___*_ -._._. _-.____-.-̂ .j_,-5___ -. — .—

^£Cu<ii*C<;

Final Extract
Volume

/ .
____ ' __K_ „ _

• "-',7C

_ ..'iiL _ _ _

•:-«p

_ _Jj.»_i ___ „
. r. *

/ ̂^

00002



EPA Sample 4*
.-L-- *>

Data Sheet

Pace Laboratoriesf Inc. SAS 4* 51G5-C

Matrix: --'V____ Lab Sample'.ID _

Sample utVvol: jc.t3 Q Date Received :

Level : '',>̂ ______ Date Extracted r,.-»t,

7. Moisture: }Q._Wr Dry Weight •!<• ̂

Extraction Type :--*-̂ -____ PH '-*-i____

Instrument ID: Q________ GC Column ID: tZ'l/?o•

compound

123 tr ichlorobenzene ".

124 tr ichlo'robenzene .

135 tr ichlorqbenzene/ i-

1235 tetrachlorobenrene

pentachlorobenz-fn"'e"'<; / -. ~

1234 tetrachlorofienzene
* * ^ .

hex^chlorobenzen©-; * . *

Cone en t r at i o Un i t s
Cug/L or ug/Kg)

uu^lCa
i

53£»an\<«

iifJK.Uft.ia. «

__ _ il̂ JrUaiiî -̂. .j
_Î b'i.ou(v _ _

.2 3oC unite}— *"3- —
/1_OCGuclCd

"̂̂  ~̂ ~

______ Ĥ bajlkj ______

Final Extract
Volume

VCm; ~

' V*." C »W

*_CC*»li

__ <_;o_c _

/ tC-O Mt£

•̂cc.̂

"̂»4_ ___

ftR300622



EPA Sample

Data Sheet

Pace Laboratories, Inc. SAS 4* 51G5-C

Matrix: -̂'. i______ Lab Sample -ID

Sample vyt/vol: v. .•_•--••> Date Received

Level: '.^c-______ . Date Extracted ^•

'/. Moisture: >g. •?'•'•- Dry Weight X.M.O•j
Extraction Type r̂sx.____ . FH 1- ̂

Instrument ID: 0_____ GC Column ID:

compound

.123 tr ichlorobenzene

124 tr'.ichlo'robenzene .

135 tr ichlorobenzene; •

1235 tetrachlorobenzene

pentachlorobenzerre J . -.

1234 tetrachlorobensene

hexachl orobenzene-; • . i

Concentrat io Units
Cug/L or ug/Kg)

!

: _ <H'-£^4^a-
\f

•
, i -5 .(KC'.a.i, •'*-«„...

~ 0 C'C LVO ̂  «*

"̂ -5"6 uo u-̂ o—— —— j- ̂ - —

3HCC 04 Kq
j"

!>OCDua\kM

_ <.lbfc û L̂ V - -

Final Extract
Volume

i
_ _ — — — — *

^ C__vxJ __ ____

• lCCrl*i

•cOOf^

Ôrft£

i
f 0(JOfMl

/oOC"̂

£cmJ ___ J

AR30062-3



EPA Sample #

Data Sheet

Pace Laboratories, Inc. SAS # 5165-C

Matr ix: f*_,'\ ____ Lab Sample ID

Sample ££/vol : ?C -")=•• Date Received

Level: .' g.*jo _____ Date Extracted &///fcf'9p

7. Moisture: 5C-3C/L- Dry Weight ' _^' PQ

Extraction Type .Jc"v̂ -- _____ PH .̂5"

Instrument ID: A________ GC Column. ID:

compound

,123 tr ichlorobenzene

124 tr ichlorobenzene -

135 tr ichiorobenzene- 4-

1235 tetrachlorobenzene

pentachlorobenzene_

1234 tetrachlorobenzgne

hexachlorobenzene-;* ..' *

Con cent ratio Units
Cug/L or ug/Kg>

_.tA \ K*V

1

3./ 00 icCG UAlC.a

6^ualert
T T 1 0 CC i/ fi J to

"** ^

J 3v. CCC U QJ Jf o
r

TSG__q_[Jtd

Final Extract
Volume

/aw
t/r-̂ t'.M/

«̂-̂
/£GCtft£

/6ty&f*s-
JO,CCO*t

/**>«£

00005



. EPA Sample 4*
I Vjt>"f?______
t _.-m __ __ n~ __ -̂ .m.-.-m-mni.-m —— _
I

Data Sheet

Pace Laboratories, Inc. . SAS tt 51G5-C

Matrix: ŝ'.l____ Lab Sample "ID ^-O^fe 5

Sample wt/vol: 3C.Q* Date Received -,/c

Level: ' ̂ c____ Date Extracted _£,

% Moisture: -_i 3-cp/.-. Dry Weight • ̂  i n.

Extraction Type -<>.*_____ PR" -.t_____

Instrument ID: ^________ GC Column ID: Pfl

compound

123 tr ichl orobenzene

124 tr ichl orobenzene .

135 trichlorobenzene; t-

1 235 t e t r ac h 1 or ob enz en e

pentachlorobenzen;e._: .

1 234 t et r ac h 1 or ob~enz ene

hexachlorobenzene-; • . *

Concent rat io Un its
Cug/L or ug/Kg)

l̂ ltCj

1
< 5KD u« tJsrt

c/«or. .-I* ic _

J'CCLLaiK*"~ —— — — —— — — — ̂r — ̂ — — — — — — ——

. ..<S?AuqLM

<5'30c-3ic.,
k>

Ji06ufl|fv_i"" "— — — — — — •*—- •— ————

<5SCuqUj_

Final Extract
Volume

'-mJ-

•'̂'iSF _ _ _

'''. ;.VJ

/-'*$
1

/^M-f

_ _ __/__'£4>./ ________

____/o/*_J ________

00006



: EPA Sample #

u/S -7
Data Sheet

Pace Laboratories, Inc. SAS 4* 51S5-C

Matrix: S'. '• ____ Lab Sample ID

Sample wt-'/vol : *f\Ca Date Received

Level: ' *-.c _____ Date Extracted :• ̂f.̂

Z Moisture: ''.»•$% Dry Weight
•J

Extraction Type C-HC._____ PH O Jo . . .

Instrument ID: A________ GC Column ID:

compound

123 tr ichlorobenzene

124 trichlorobenzene.

135 trichlorobenzene- .-

1235 tetrachlorobenzene

pentachlorobenzenre,>; . >

1234 tetrmchl orobenzene

hexachlorobenzeng-. • ,-."" C

Concentratio Units
Cug/L or ug/Kg)

uujÛ

.">~iCC ,̂ \\c_i

/5T/,DCCuait<)
_

(̂.'oGOLû tu

/*?OOu^Uu_

^,OCO«oJie.*

.̂CCOUfllVUi

V^O^iKq

Final Extract
Volume

Ĉfxi

•fOjOcr.̂ '

.̂ CC/ni-

5CCnT

.?srĉ
_<?55CfiP . „

5co/̂



EPA Sample
a- a

Data Sheet

Pace Laboratories, Inc. SAS # 51S5-C

Matrix: •. ̂db̂ -. Lab Sample ID Co'3,5

Sample wtvf<7ol?: £(oOnJ< Date Received £i/c<?f ?Ci- v,——,, ———...————— --'*...—-

Level: cj^______ Date Extracted

% Moisture: _______ . —- Dry Weight

Extraction Type ~r. **•____ " PH 0-5_________

Instrument ID: ^ _____ GC Column ID: D

compound

.123 trichlorobenzene

124 tr-ichloVobenzene- '•

135 trichlorobenzene- t-

1235 tetrachlorobenzene

pentachlorobenzene ; . >

1234 tetrachlorobenzene

hexachlorobenzene-;*;. *

Concentrat io Units
Cug/L or ug/Kg)

u^l*

<<\.̂  UAIJ<

<^^^ftLf

<<Tflu6l^ .

<a^ u_j^
<S.?ugU

<^*_gU

<<?.<?u5J_?

Final Extract
Volume

j_o«i _
- L&A - - __

&**
/Ca$

„ ./̂ ^ - ̂ __

/Off

/OaJ



I EPA Sample 4*
! -. ri • L

C.-*MM Data Sheet

Pace Laboratories, Inc. SAS tt 51S5-C

Matrix: -^-' ____ Lab Sample ID

Sample wt;/vol : "o- -"*-o Date Received

compound

.123 tr ichlorobenzene *.

124 tr ichlorobenzene.

135 tr ichlorqbenzene- --

1235 tetrachlorobenzene

pentachlorobenzeire^- . ;

1234 tetrachlorobenzene

hexachlorobenzen©-; - .. •

Con c en t r a t i o Un i t s
Cug/L or ug/Kg)

i

1 i 7c.r.LC..n,<,,

2I.OCC. uo,.:t«

£S-.CCC^l<a

JU* -«,,_,
>J

•s

Final Extract
Volume

ff '!-i

fc£.ia*£

J:a-*i

6o«kJ

?_?«/

6»««*
|

Level: ~~*.______ Date Extracted *.t,t*

X. Moisture: ^ —>• ' Dry Weight

Extraction Type '• -r̂ c.______ PH ._-- /____

Instrument ID: -^________ GC Column ID:

flR300528



EPA Sample 4*

Data Sheet

Pace Laboratories, Inc." SAS # 51G5-C

Matrix: SA Lab Sample -ID c >.<IG\

Sample .wtYvol : '. l0.̂ -?"-. Date Fceceived -"< *-i

Level: '-AV'______ Date Extracted •_• • yq

% Moisture: o V/= Dry Weight .:.-. Jt,^
Extract ion Type - ̂ c ___ - PH '-• ;_____

Instrument ID: fr1________ GC Column ID: S.Q ;"c-=

ĝ̂ . ————————————————————————————————————————————————————————————— ._. —————————

compound

123 tr ichlorobenzene ' .

124 trichlorobenzene. ": •

135 tr ichlorcbenzene/ t-

1235 tetrachlorobenzene

pentachlorobenzefri.;.., .;.;

1 234 t e t r ac h 1 or <5tfenz en e

hexachlcrobenzene-; * .. »

Concent rat io Units
( ug /L or ug /Kg >

! * "*'»• ur\ ^«i

•*• *• 1 » - W-' *•» o *. ̂A

.3M.O'x̂ ,<.%
V

*/

. _ __ ̂ L̂ ĵt-iVlSa — _
- ———— _ - &

Final Extract:
Volume

'0*i

x-- cco,**

jccĉ

t, 600*1

SW>«r

(tocft̂ t.

AR300629-:- -.--"T̂ "
00010



! EFA Sample

Data Sheet

Pace Laboratories, Inc. SAS # 51G5-C

Matrix: UlfJ-os- Lab Sample ID

Sample wt/vol: f*:cc»*£ Date Received _ ct

Level : f «^_o _____ Date Extracted at f map

>C Moisture: _______ Dry Weight __________

Extraction Type ~icr _____ PH Lt-tT ____

Instrument ID: ft _________ GC Column ID:

compound

123 tr ichlorobgnzene

124 trichlorobenzene. •

135 tr ichlorobgnzene- i •

1235 tetrachlorobenzene
, , ;-., ' -

pentachlorobenzeTO -

1234 tetrachlorobenzene

hex&chlorobgnzgne-; ' . I

Cone en t r at i o Un i t s
Cug/L or ug/Kg>

uc^i-i

<** OĈ J?

<1.^U4lt

<^.1u«U

___ _ <̂ J3j.ulLr ______

_ ..XMaa)?w

<̂ -̂  ugtp

Ŵajtf

Final Extract
Volume

_/<__*£ _

/0>uP

/G-mP

JJ?Jf* . _____

_ JS&a . ___
/Ox?

/Or̂

,fl-R-300630



! EFA Sample tt

Data Sheet

Pace Laboratories, Inc. SAS # 5165-C

Matrix: c-.,'l ____ Lab Sample ID

Sample tyS'/vol : ^ 63<? Date Received

Level: LfriO ______ Date Extracted £•' J

7- Moisture: $.j?%* Dry Weight .̂ t̂ ow
Extraction Type f'.OlC _____ FH "? /?°/̂

Instrument ID: ^ ________ GC Column ID:

compound

,123 trichlorobenzene ,

1 24 t r ich 1 or obenz ene . •

135 trichlorobenzene" t-

1235 tetrachlorobenzene

pentachlorobenzene. . . ;

1234 tetrachlorobenzene

hexachlorobenzene-;; •_" » "

Con cent ratio Units
<ug/L or ug/Kg)

, . J ~?-GG *.*-3 \ &*Q
i

43.ccnaaiic«,
•J ^

/ ?( vCC LUl ' k<J
v

Ĵ .C*)*.̂ ,

-Ẑ JHuJ&j.

Final Extract
Volume

'X̂'i

/r£,_«>I

i££M^l
iSCCC-t

Ĉd̂ -
IS£B**

n rt n
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Organic Regional Data Assessment Summary
Task I



uKsM Page 1 of 5

DPO: [ ] ACTION [X] FYI Region III

ORGANIC REGIONAL DATA ASSESSMENT SUMMARY

CASE NO; 5165.C-TASK I________ LABORATORY: PACE______________
SDG NO: _____________________ DATA USER: PAT CHURILLA______
SOW: _______ ' _________ REVIEW COMPLETION DATE: 04/25/90
NO. OF SAMPLES :_2___________... MATRIX; WATER_______

REVIEWER: ESAT

VOA BNA PEST OTHER *

1. HOLDING TIMES _____ _____ _____ Q

2. GC-MS TUNE/GC PERFORMANCE _____ _____ _____ .p

3. INITIAL CALIBRATIONS ____ _____ _____ p

4. CONTINUING CALIBRATION _____ _____ _____ Q

5. FIELD BLANKS (F=NOT APPLICABLE) ____ _____ _____ p

.6. LABORATORY BLANKS O

O * No problems or minor problems that do not affect data usability
X = No more than about 5% of the data points are qualified as either

estimated or unusable.
M = More than about 5% of the data points are qualified as estimated.
2 = More t.han about 5% of the data points are qualified as unusable.
A = DPO action requested; use in conjunction with one of the above codes.

DPO ACTION ITEMS:

e

SURROGATES _____ _____ _____ 0

8. MATRIX SPIKE/DUPLICATES _____ _____ _____ __g_

9. REGIONAL QC (F=NOT APPLICABLE) ____ _____ ______ __F_

10. INTERNAL STANDARDS _____ _____ __F_

11. COMPOUND IDENTIFICATION . _____ _____ __Q_

12. COMPOUND QUANTITATION ____ _____ _____ __P

13. SYSTEM PERFORMANCE ___._ _____ _____ __p_

14. OVERALL ASSESSMENT O

AREAS OF CONCERN: * pther - The Task I target analytes are nitrobenzene and
metachloronitrobenzene _________________ "•--:- • -•____________

DOCUMENTATIPN ATTACHED f See Following Paaesj, __ fl &;
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ORGANIC REGIONAL DATA ASSESSMENT SUMMARY NOTES
SAS 5165C-TASK I (soil samples)

Item 7A - The surrogate recoveries for sample 5l65C-Task 1-08
and the QC check sample (aqueous analyses) were
slightly higher than the advisory QC limits set by
the SAS contract. Also, most of the soil samples
surrogate recoveries were affected by matrix
interference, and were either not reported or
greater than the advisory QC limits set by the SAS
contract. Since the QC limits are advisory, no
corrective action was required. (See Appendix G).

Item 8A - The matrix spike/matrix spike duplicate (MS/MSD)
analyses for Task I __had all .four (4) spike
recoveries (%R) within the QC limit set by the SAS
contract. Both of the relative percent difference
(RPD) values were slightly outside the QC limit.
Since the MSD extraction was performed two days
after the MS extraction, and the MSD results are
lower than the MS results, it is possible that the
difference between the MS and MSD results is due to
holding time related analyte loss from the sample.

On the MS/MSD QC summary form the outliers are
reported as "2 out of 6 outside limits". A more
accurate representation of the data would be "zero
(0) of four (4) spike recoveries, and two (2) out
of two (2) RPD values outside limits". (See
Appendix G).

Item 12A - Due to matrix interference, the quantitation limits
for metachloronitrobenzene for several samples were
estimated, based on the apparent concentration of
the interference in each sample.
Metachloronitrobenzene results for samples 5165C-
Task I- 04, 05, 06, 07, and 11 were reported as
estimated quantitation limits greater than the
contract required detection limit (CRDL). The
presence or absence of metachloronitrobenzene
cannot be confirmed for these samples. (See the
analytical laboratory case narrative in Appendix

flR300636
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ORGANIC REGIONAL DATA ASSESSMENT SUMMARY NOTES
SAS 5165C-TASK I (soil samples)

Item 13A - The QC-check sample had no positive result for
metachloronitrobenzene. Since the control limits
-for recovery of this compound in the QC-check
sample are advisory no corrective action was
required. No reported results were qualified based
on this problem. (See Appendix G).

Item 14A - One pair of field duplicate samples, and one pair
s of analytical duplicate samples were analyzed, but

had no reported results for nitrobenzene and
metachloronitrobenzene. No useful comparison of
the data can be made. (See Appendix G).

fiR300637



Appendix F

Organic Regional Data Assessment Summary
Task II
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Page 1 of 6
I

DPO: [ ] ACTION [X] FYI Region in

ORGANIC REGXPNAJ, DATA ASSESSMENT SUMMARY

CASE NP: 5165C-TASK II______ LABORATORY; PACE_____________
SDG NO: ______. ..______________ DATA USER: PAT CHURILLA______
SOW: ______________________ REVIEW COMPLETION DATE:04/25/90
NO. OF SAMPLES: __________________ MATRIX: WATER_______

REVIEWER: ESAT

VOA SNA PEST OTHER *

1. HOLDING TIMES _____ _____ _____ O

2. GC-MS TUNE/GC PERFORMANCE _____ _____ _____ 0

3. INITIAL CALIBRATIONS ____ _____ ____ 0

4. CONTINUING CALIBRATION _____ _____ _____ __Q_

5. FIELD BLANKS (F̂ NOT APPLICABLE) ____ ____ _____ __Q_

6. LABORATORY BLANKS ____ ____ _____ __O_

7. SURROGATES O

8. MATRIX SPIKE/DUPLICATES _____ _____ _____ __O_

9. REGIPNAL QC (F=NPT APPLICABLE) ____ ____ _____ __F_

10. INTERNAL STANDARDS ____ ____ __F.

11- COMPOUND IDENTIFICATION ____ _____ _____ __0_

12. COMPOUND QUANTITATION . ____ ____ _____ __Q_

13. SYSTEM PERF£gg£NCE _____ _____ _____ __O_

14. OVERALL ASSESSMENT _____ ______ _____ __O_

O * No problems or minor problems that do not affect data usability
X - No more than about 5% of the data points are qualified as either

estimated or unusable.
M « More than about 5% of the data points are qualified as estimated.
Z « Mora than about 5% of the data points are qualified as unusable.
A * DPO action requested; use in conjunction with one of the above codes.

DPO ACTION ITEMS: - . .• -\ : "••• '.".r
r •

AREAS OF CONCERN: * Other - The Task II taraet
chlorinated-benzene isomers

DOCUMENTATION ATTACHED CSee Followina Paaes)

analvtes are selected

flK;itmh.iH

multr-
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DPO: £ ] ACTIPN [2] FYI Region III

PRGAKIC REGXPNAL DATA ASSESSMENT SUMMARY

CASE NO: 5165C-TASK II______ LABORATORY: PACE '___________
SDG NO: _____________________ DATA USER: PAT CHURILLA______
SOW: ____________;_________ REVIEW COMPLETION DATE;04/25/90
NO. OF SAMPLES:__9___________ MATRIX :_SOIL______

REVIEWER: ESAT

VOA BNA PEST OTHER *

1. HOLDING TIMES _____ _____ _____ M

2. GC-MS TUNE/GC PERFORMANCE _____ _____ _____ 0

3. INITIAL CALIBRATIPNS ____ _____ ____ Q

4. CONTINUING CALIBRATION 0

5. FIELD BLANKS (F=NOT APPLICABLE) ____ _____ _____ __p_

6. LABPRATORY BLANKS ____ _____ _____ __0_

SURROGATES _____ _____ _____ __O_

8. MATRIX SPIKE/DUPLICATES ____ _____ _____ __O_

9. REGIONAL QC (F=NOT APPLICABLE) ____ _____ _____ __F_

10. INTERNAL STANDARDS ___ F

11. COMPOUND IDENTIFICATION 0

12. COMPOUND QUANTITATION ____ _____ _____ _M.

13. SYSTEM PERFORMANCE 0

14. OVERALL ASSjEĝ ENT ___^ _____ -_____ __M.

O = No problems or minor problems that do not affect data usability
X « No more than about 5% of the data points are qualified as either

estimated or unusable.
H » More than about 5% of the data points are qualified as estimated.
2 « More than about 5% of the data points are qualified as unusable.
A = DPO action requested; use in conjunction with one of the above codes.

DPO ACTION ITEMS: • .' -". ! " • • • - > -

AREAS OF CONCERN; * Other - The Task IT target analvtes are selected multi-
chlorinated-benzene isomers__________________________• •'- • • •_______

DOCUMENTATION ATTACHED fSee Follovina Pages) flR30Q6}!0 ~~
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ORGANIC REGIONAL DATA ASSESSMENT SUMMARY NOTES
SAS 5165C-TASK II (water samples)

Item 4A - The confirmation column continuing calibration run
02/08/90 at 04:36 had percent difference (%D)
values for 1,2,3,4-tetrachlorobenzene and
hexachlorobenzene greater than twenty percent
(>20%) , exceeding the QC limit set by the SAS
contract. Since this column was used only for
confirmation no reported results have been
qualified. (See Appendix H).

Item 7A - Due to low or no recovery of the surrogate compound
2-fluorobiphenyl chosen by the SAS contract, the
soil samples were re-extracted. The re-extractions
were performed using a different compound, 2-
chloronaphthalene, for the surrogate spike. Since
there was no sample volume remaining for the
aqueous blanks associated with these samples, the
blanks could not be re-extracted. No surrogate
recoveries have been reported for the blanks. The
extraction efficiency for these samples cannot be
evaluated. (See Appendix H) .

Item 13A - The quantitation column external calibration check
standard (the QC check standard) run for samples
analyzed between 01/23 and 01/24/90 exceeded the QC
limits set by the SAS contract for the compounds
1,2,3,5-tetrachlorofaenzene and 1,2,3,4-
tetrachlorobenzene. Since the QC limits are
advisory, no results were qualified. (See Appendix
H).

Item 13B - . -— The confirmation column external calibration check
standard (the QC check standard) run for samples
analyzed between 02/06 and 02/08/90 exceeded the QC
limits set by the SAS contract for the compounds
1,2,4-tr ichlorobenzene, 1,2,3,5-tetrachlorobenzene,
pentachlorobenzene and hexachlorobenzene. Since
the QC limits are advisory, no results were
qualified. (See Appendix H).



Page 4 of 6

ORGANIC REGIONAL DATA ASSESSMENT SUMMARY NOTES
SAS 5165C-TASK II (soil samples)

Item 1A - Several of the soil samples were extracted eleven
(11) to twelve (12) days from the date of sample
collection, exceeding the ten (10) day holding time
set by the SAS contract by one (1) to two (2) days.
All samples were analyzed within the holding times
set by the SAS contract. (See Appendix H).

Item 4A - The confirmation column continuing calibration run
02/08/90 at 04:36 had percent difference (%D)
values for 1,2,3,4-tetrachlorobenzene and
hexachlorobenzene greater than twenty percent
(>20%) , exceeding the QC limit set by the SAS
contract. Since this column was used only for
confirmation no reported results have been
qualified. (See Appendix H).

Item SA - Due to the surrogate problem noted above, a matrix
spike and matrix spike duplicate (MS/MSD) re-
extraction was required. Since insufficient sample
remained of the original sample chosen for the
MS/MSD analyses, a different sample was chosen,
without first being screened. Due to the high
concentrations of the target analytes in the re-
extracted MS and MSD samples, the MS and MSD
spiking concentrations were insignificant. No
spike recoveries (% R) or relative percent
differences (%RPD's) have been reported for these
analyses. (See Appendix H).

Item 12A - As noted in the report summary, the quantitation
limit set for these samples- was greater than the
calibration range of the instrument used to analyze

,—•«-,-.. the samples. The calibration range of the
J^ instrument was 25 to 400 pg/Ij or about 8 to 133

v̂ er pg/Kg. The CRQL set for the soil samples was 330
MS/Kg, about three (3) times the upper limit of the
calibration range. Because of this, all reported
results are less than the adjusted CRQL needed to
represent dilutions performed on the sample
extracts to meet the linear calibration range of
the instrument, (e.g., a soil sample concentration
of 1000 Mg/Kg would require an, eight"., fold (8X)
dilution to fall within the calibration range of
the instrument. The adjusted CRQL ~~- - - - -" .*~i#
(SX) dilution is 330 Mg/Kg X 8 or *--, ̂  ̂. ,
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ORGANIC REGIPNAL DATA ASSESSMENT SUMMARY NOTES
SAS 5165C-TASK II (soil samples)

The surrogate recoveries for the re-extractions of
samples 5165C-Task 11-09 dup and 5165C-Task II-11MS
were below the QC limits set by the SAS contract.
(See Appendix H).

Item 13A - The quantitation column external calibration check
standard (the QC check standard) run for samples
analyzed between 01/23 and 01/24/90 exceeded the QC
limits set by the SAS contract for the compounds
1,2,3,5-tetrachlorobenzene and 1,2,3,4-tetra-
chlorobenzene. Since the QC limits are advisory,
no results were qualified. (See.Appendix H).

Item 13B - The confirmation column external calibration check
standard (the QC check standard) run for samples
analyzed between 02/06 and 02/08/90 exceeded the QC
limits set by the SAS contract for the compounds
1,2,4-trichlorobenzene,1,2,3,5-tetrachlorobenz ene,
pentachlorobenzene and hexachlorobenzene. Since
the QC limits are advisory, no results were
qualified. (See Appendix H) .

Item 14A - Due to the number of different dilution factors
required to determine the various multi-
chlorinated-benzene target compounds in some of the
soil samples, the space set aside for the dilution
f actor (s) for each sample on the data summary forms
was not large enough to include all the dilution
factors used. Also, no indication of which
dilution was used for which analyte can be made
without extensive footnotes. The dilution
f actor (s) noted on the data summary forms represent
=only the dilutions performed on target compounds
.for which non-detect results,were,reported, or the
lowest dilution used to determine a target compound
if there were no non-detects. (See Appendix H).

The analytical laboratory reported only one (1)
Form I for each sample, regardless of the number of
dilutions performed on that sample. Quantitation
sheets for each dilution performed for each sample
were included in the raw datr "*̂  .-"the "case.
Following is a table summariz
factor associated with each analyte ror .\sav-u
sample:
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ORGANIC REGIONAL DATA ASSESSMENT SUMMARY NOTES
SAS 5165C-TASK II (soil samples)

_______MULTI-CHLORINATED-BENZENE ISOMER •_______
SAMP. 123 124 135 1235 PENTA- 1234 HEXA-

-01 5X 5X IX IX 5X 5X IX

-02 IX IX IX IX IX IX IX

-03 5X 100X 100X 5X 100X 100X 5X

-04 5X 100X 100X 5X 100X 100X 5X

-05 * 100X 4000X 4000X 100X 1000X 2000X 100X

-06 IX 100X 10X IX 10X 100X IX

-07 50X 5000X 250X 50X 250X 250X 50X

-09 IX 30000X 300X 600X 50X 600X 50X

-11 . 600X 6000X 1500X 1500X 600X 1500X 600X

Item 14B - One pair of field duplicate samples were analyzed,
but had no reported results for any of the multi-
chlorinated-benzene target compounds. No useful
comparison of the data can be made. One pair of
analytical duplicate analyses were also performed
on sample 5165C-Task 11-09. The results of these
analyses have been summarized in a form included in
the Task II support documentation (Appendix H) .
Al_t relative percent difference (RPD) values were
within the QC limits set by the SAS contract. (See
Appendix H).

DCN - DM005A13
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Support Documentation - Task I



MJ0041PACS Laboratories, Inc. Surrogate Recovery Farm

»*rix 'V __ ________ Project sT/̂ -TjTj" "T̂ T/T /
" " ~ — ————

<>Component _ <>„ /* jJq^g*
f

AniCLir.t Amcunt P-_-rcsnt Limit-3
Spiksci Found Recovery Rsccvsry

C

Comments



••'0042
PACE Laboratories, Inc. Surrogate Recovery Form

r i x

Component

Sa.mpl-5 Amount Amount Percent Limits
Spiksc! Found Recovery Recovery

Comments _^^7gJ^V>/i<uc»^;__i*O :

(,. . ,....:.̂ ...̂ ...̂ jaaĵ sp̂ sa-,...



PACH Labcr-a-toria-s.. Inc. . - * GC Section

Matrix Spikg 5c Matrix Spika Duplicat* Report" Forma

Test _____^ Ul____

Ra-f«ranca

Matrix Spiksi

Component Amount Amount Amount % . Litni t
in -S-smpla Spiked in spik^ . Rscavory

CMatrix Spike Duplicate

Amount Amount Amount X Limits - RPD RPD
in ^smpl© Spiked in tiSD Recovery , Limit-

' • • - . "• r -
_ cut o-f , _ i£L— »"—outside

* » - * "-' \""* -**? * ... -" " •« " ""--"~r-f L . ™*»™~~'~. T^ •. __t '~T~-"t"Tf.-"~ - —vT-̂ -"-̂ —?".""'

" ' T_~~ " •_ •1"*'*'""" """* ' ***** •*.-.-*. *"„—-. ̂ii'r̂ *̂*," •~,v?̂ .*nj2™Sr* •"""•"-" '̂ r̂ ^̂  j-i'̂s. *? - *̂ ;̂ŷ *"̂ ^̂ ???Pk̂ '̂  - -'̂



Organics Analysis Data Sheet

EPA -Sample No.

Lab Name: PACE Laborator ies, Inc. Contract: 63-WS-0042

Lab Code: LANGST " SAS No.: 5165 C - Task 1

Matrix UMJg,? PACE Sample No. S*$'<3Ô

Sample Wt./Vol. /COO

Level <Wt-.-/V.4 .-) L°̂

7. Moisture /J /n

Extract ion CSepF/Cont/

Cleanup: Type AJo.^e

Dilution Factor /O^JJ

=.~-w~,
CAS No. 'Compound

/V/»~T»lQ Q£,sJ"£<3

yVl 4 rs I f/ V £ TA \_ h /o/i A/

Surroaate: c?< ̂  / ' J
/•\ -* -

/^y PACE File No.

+* Date received

Date Extracted

/J//?
A/A

'/a /9o
^~" r* ' {/ ̂  /3onc> -J £0 r Date Primary Anal. />J/?o

'/c ADate Confirm. Anal. ^7 /9C

//OOO ,Ji) . .

Concentrat ion

^̂  <̂  3o
' ̂^ *̂  ̂%

Cao i/ Okio I
-. ̂  ^U-V/ ^ /*" <^* I i \

Units

V//Q
Â

Amount Found:



•'025G
Organics Analysis Data Sheet

EPA Sample No,

Lab' Name: PACE Laboratories, Inc. Contract: Sa-WS-0042

Lab Code: LANSST SAS No.: 5165 C - Task 1

•*-*<» • I _____ PACE Sample No. ,0-?Q fMatrix •*-*<» • I _____ PACE Sample No.

Sample Wt./Vol. jO-OO <• PACE File No. /d / A
-*^ .

L^vel <Wl./Vui- ) k^^ _____ Date received A^ //?

*/. Moisture _____ Q _________ Date Extracted !/f?/?

. //£ /?Extraction CS©pF/Cont/Sonc ) o ̂ C Date Primary Anal. / Q

Cleanup: Type AJd ̂  <^ Date Confirm. Anal. .!/vV/?o

Dilution Factor 3o-°Qr- / 3- />vU . .
r/— J

CAS No. Compound

AJ; TvLe> OOJ^OM^.

/Ĥ 4̂  Q A /O/itf /J,-frtc3 6«-J*̂ M̂ -

Concent rat ion

< 33o
< 33o

. . Units

-•VA,
V/fc

Surrogate: n. /3. _, f /vc*.«i 15/ £ /v ̂pJx. /

Amount Founds



Organics Analysis Data Sheet

EPA Sample No.

Lab Name: PACE Laboratories- Inc. Contract: 63-WS— 0042

Lab Code: LANGST SAS No.: 5.1S5 C - Task 1

Matrix be?/ I PACE Sample No. o ? ?o 7

Sample Wt./Vol. 3°>QQ -- PACE File No. /J / A

Level Sfcrfe .-/Vi_.I . > /Lo vJ _____ Date received tf / A

% Moisture _________ Date Extracted

Extraction CSepF/Cont /Sonc > ^Q A C Date Primary Anal. /* "7/7 o

Cleanup: Type /Oo^R Da_te Confirm. Anal. //*? />O

Dilution Factor 3o<Oo>- / 3 /V-V

V.. <

CAS No. Compound

N: 1A*> ̂ "̂ivxi.

Ac -f>> C i /ô  ̂. f/to B*s*±***.

\ i
Concentration 1 Units

< 33Q
< 55o

•Vfcv̂/*;
Surrogate: p.1 " p l

Amount Found:



/££.••,

f

Qrganics Analysis Data Sheet

EPA Sample No

Lab Name: PACE Laborator ies, Inc . Contract : 63-WS-0042

Lab Code: LAN13ST SAS No.: 5165 C - Task 1

Matrix O a ,' I _____ PACE Sample No.

. O /• 3 JSample Wt./Vol. /• PACE File No.

/5r/9Level <m./VwlrO <? Date received

% Moisture c.n ________ Date Extracted X/7/?0

Extraction CSepF/Cont /Sonc) QO ^i C Date Primary Anal.

Cleanup: Type O>_ Date Confirm, Anal.

)>?3<r / 3Factor

CAS No- Compound

Â '""fecJ ^̂ J"H-̂ A>4.

/ M<:T/9 C A £MCJ A'.T/UJ 0-t-; •?.?>>*_.

Concent rat ion

<JJo
< J?o

Units^^j

V4
**A

Surrogate: <y ~ r /

Amount Found: 3 7 5 / g. !/^ ( i

. " • •' 8R30-0652 ""r?;"?3ft:-:"" •';"'¥?lt::S



"0278
Organics Analysis Data Sheet

EPA Sample No.

Lab Name: PACE Laborator ies, Inc. Contract: 68-W8-0042

Lab Code: LANSST SAS No.: 5165 C - Task 1

Matrix OO//______ PACE Sample No. o97£/

(4

Sample Wt

Level -e*t

7. Moistur

Extract ic

Cleanup:

Dilut ion
O 4 1*. iv_ Ô JC'̂ T̂x̂ r r#̂ **J

CAS No.

Surrogate

Amount Fo

r\ \ ^"1 / . /

./Vol. J'- /(o c PACE File No. W / A
•̂  f

./Vol .-) LoU Date received /?/So

e 3?' 1 Date Extracted /O/fO

n <SecF/Cont/Sonc ) o^ ̂  C Date Primary Anal. -^^7/50
I/ y

Type /VCJ*-1^ Date Confirm. Anal. //^7/TCr '
/ />

Factor J /. /(o*. / 3 />O<
>;

Compound Concentration Units

AJ i T/ZO O ̂ (0 "̂  ̂ s<

At-f^cL/a -f ̂
^ S j ^ / 1 — l >
J ~~ I- i i « • L 1. " * ** tO 4x < (~* «V vJ\^ /

and: J /OO <J /&

«"r̂  ̂ Tr o"VS V" r"~"rt." •.- -'. :~J-"*"«'"V~flR3QOb.53 - . . . • "



Organics Analysis Data Sheet

EPA Sample No.

Lab Name: PACE Laboratories, Inc. Contract: S8-W8-0042

Lab Code: LANSST SAS No.: 5165 C - Task 1

Matrix VO^r^/u PACE Sample No. »

Sample Wt./Vol. /<3c<s PACE File No.

Lev.il ^Mt^/VcI. > 4°^ ______ Date received

% Moisture ____ fJ /A ________ Date Extracted

Extraction CSepF/Cont/Sonc ) O^^r Date Primary Anal.

Cleanups Type AJtf^g- Date Confirm. Anal.

Dilution^ Factor
Co--' c.-ir̂ n̂  h-O

/flJ>

CAS No. Compound

A' r "7"̂? Ĉ 4 "? e«J<̂

/'U-fAC n/4^ A3*"ito fl«-/̂ -4*J<t

Concentrat ion

31.3
< 3s .

Units ̂

Â
i

" / /Surrogate:

Amount Found: _____ ^T J I/O3 ?^T J^ I

- fiR30065'U
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U.S. Environmental Protection Agency
CLP Sample Management Office
^09 Madison Street, Alexandria, VA 22313
PHONE: (703) 557-2490 or FTS 557-2490

SAS Number

SPECIAL ANALYTICAL SERVICES
Regional Request

Regional Transmittal Telephone Request

A. EPA Region and Client: EPA Region III

B. Regional Representative: Colleen K. Walling / S P jf\
A ̂4 . ^ ^ " ̂  \

H" 7. "̂
C. Telephone Number: (301) 266-9180 J^ J l"

9̂̂
D. Date of Request: D«ce*W i S% i 9 S 3

E. Site Name: St**<Ur.l Chlcrcne c* Oel*w*«. D*U--*re C.'ty , DeUu/«re.

Please provide below a description of your request for Special Analytical Services
«der the Contract Laboratory Program* In order to most efficiently obtain

boratory capability for your request, please address the following
considerations, if applicable. Incomplete or erroneous information may result in
delay in the processing of your request. Please continue response on additional
sheets, or attach supplementary information as needed.

1. General description of analytical service requested:
1C low Con cefTiva-"̂ , n Soi'l /5edLi *Tien~t~ S&-w\ples fcr nj

Usirt^

2. Definition and number of work units involved (specify whether whole
samples or fractions; whether organics or inorganics; whether aqueous or
soil and sediments; and whether low, medium, or high concentration):

8

flR30066



3. Program (specify whether Superfund (Remedial or Enforcement), RCRA, NPDES,
etc*), Justification for analysis and Site Account Number:

RP

SAS Approved By:

A. Estimated date(s) of collection: ZT̂ na-ZLry 2. "tKroo^li F-.b̂ ua.ry 2.3

5. Estimated date(s) and method of shipment: T̂ na-nry 2. ~ft\rQu-oL\ f^bru^r/ Ẑ  1390

6. Approximate number of days results required after lab receipt of samples:
occur u/if1^/*] 14 _^a-^ err Samle Co Ue

7. Analytical protocol required (attach copy if other than a protocol currently
used in this program):
Tê T fVktWs -fer Ejaiuat-ti/ia S I T<dL W-tf1

8. Special technical instructions (if outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.):

See

9. Analytical resaltfe required (if known, specify format for data sheets, QA/QC
reports, Chain-ofCustody documentation, etc.)* If not completed, format of
results will bjt?Ĵ ift to program discretion.

See

10. Other (use additional sheets or attach supplementary information, ag.needed):

fiR300662 '"""""•-"



11. Name of sampling/shipping contact: Osu/tdL A.

Phone: (2 '

12. Data Requirements
Precision Desired

Parameter Detection Limit (+• or - Concentration)

^ MviScry h«rts c*'/_i AC~t /M-ant^a-fr/y (carrecfi^e ae-fron /let /
13. QC Requirements

Limits
Audits Required Frequency of Audits (Percent or Concentration)

l/io or Z/ba.-fc^ +/- 25"% RPD
flfletW BUnhrs J_/lo or l/b_.4c^ ^ 3 3O

" 3C
3C-11ST*
Ff. //OC CKedc

_i j _/ /H«urs flrif/. noT rrTa_a4x-tT5 ry ( C
1A. Action Required if Limits are Exceeded , , , ti

rt faoT>) n . < ̂  .. ( Kcznml/ee 1 tJ
to reduce faf%J[5
3.M 5&^/es &JTCC t*\ €

aS-Soci*W Sample iL-ffer

15. Request prepared by:

Date: December IS"- 1SS3

16. Request reviewecl_by:

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services. Should
you have any questions or need any assistance, please contact "~ """"* "*
representative at the Sample Management Office. *•

flR300663



METHOD 3550

SONICATION EXTRACTION

1.0 SCOPE AND APPLICATION

1.1 Method 3550 1s a procedure for extracting nonvolatile and semi-
volatlle organic compounds from solids such as soils, sludges, and wastes.
The sonlcatlon process ensures Intimate contact of the sample matrix with the
extraction solvent.

1.2 The method 1s divided Into two sections, based on the expected
concentration of organlcs In the sample* The low concentration method
(Individual organic camsonents of <_20 mg/kg) uses a larger sample size and a
more rigorous extraction procedure (lower concentrations are more difficult to
extract). The high concentration method (Individual organic components of
>20 mg/kg) 1s much simpler and therefore faster.

1.3 It is highly recommended that the extracts be cleaned up prior to
analysis. See Cleanup, Section 4,2.2 of Chapter Four, for applicable methods,

2.0 SUMMARY OF METHOD

2.1 Low concentration method; A 30-g sample Is mixed with anhydrous
sodium sulfate to .form a free-flowing powder. This 1s solvent extracted three
times using sonlcatlon. The extract 1s separated from the sample by vacuum
filtration or centrlfugatlon. The extract Is ready for cleanup and/or
analysis following concentratlon.

2.2 High concentration method; A 2-g sample Is mixed with anhydrous
sodium sulfate to form a free-flowing powder. This 1s solvent extracted ones
using sonlcatlon. A- portion of the extract 1s removed for cleanup and/or
analysis.

3.0 INTERFERENCES

3.1 Re£*feto Method 3500.

4.Q APPARATUS AND MATERIALS -- -

4.1 Apparatus for grinding; If the sample will not pass through a 1-mm
standard sieve or cannot ae extruded through a 1-mm opening, It should be
processed Into a homogeneous sample that meets these requirements. Fisher
Mortar Model 155 Grinder, Fisher Scientific Co., Catalogue Number 8-323, or an
equivalent brand and model, Is recommended for sample processing. This
grinder should handle most solid samples, except gummy, . -f ; —••«. or oily
materials. -' - . " --• _>

3550 - 1
Revision
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ATTACHMENT 1

Standardize instruments -according to manufacturer's
instructions. Analytical procedures, as described in the
attached method, MUST be followed even if the text just indicates
that those procedures should be followed. Report all holding
times on the data sheets.

The instrumentation must be calibrated daily using five
calibration standards and a calibration blank. The calibration
standards must contain all target analytes at concentrations
bracket the anticipated range of measurement, and these standards
must be prepared fresh daily from the stock solution. One of the
calibration standards must be near, but above, the method
detection limit. Continuing calibration must be performed by
analyzing one calibration standard (containing all target
analytes) at the mid-range of the initial calibration curve after
each ten samples. The <*>̂ sc .F̂ -6-rxOf this continuing calibration
standard must be +/- 20 percent of the Pcverô r̂ Â Âuter cê ^̂ r\̂ \
calibration, or else initial calibration must be repeated, and
all samples analyzed since the last acceptable continuing
calibration standard must be reanalyzed.

All samples must be spiked with 2-fluorobiphenyl as a
surrogate compound^" fir nor-7*\iv\ *̂*\ cor̂ ê -hr/vfuv— o^ \_>o
AU W\t\

A matrix spike must be analyzed at a frequency of 1/20
samples or I/batch, whichever is more frequent. The spike
concentration must be 1 to 5 times the background sample
concentration and must be determined by screening.

A QC check standard must also be analyzed at a frequency of
1/20 samplesBasOr I/batch, whichever is more frequent. This check
standard must be prepared from an independent source material of
that used to prepare that calibration standards.

A method blank must also be analyzed at a frequency of 1/20
samples or I/batch, whichever is more frequent.



4.2 Sonieatloni A horn-type sonlcator equipped with a titanium tip
should be usea. The following sonlcator, or an equivalent brand and model, 1s
recoirraended:

Ultrasonic cell disrupter; Heat Systems - Ultrasonics, Inc,r Model
W-385 (475 watt) sonlcator or equivalent (Power wattage must be a
minimum of 375 with pulsing capability and No. 200 1/2" Tapped
Disrupter Horn) plus No, 207 3/4" Tapped Disrupter Horn, and No. 419
1/8" Standard Tapered mlcrotlp probe.

4*3 Sonabox: Reccranended with above disrupters .for decreasing
cavltatlon sound (Heat Systems - Ultrasonics, Inc., Model 432B or
equivalent).

4.4 Apparatus for determining percent moisture:

4.4.1 Oven: Drying.

4.4.2 Desiccator.

4.4,3 Crucibles: Porcelain.

4.5 Pasteur glass oloets: Disposable, 1-ml.

4-fi Beakers; 400-mU*
4.7 Vacuum filtration apparatus;

4.7.1 Suchner funnel.

4.7.2 Filter paper: Whatman No. 41 or equivalent.

4.S Kuderna-Oanlsh (K-0) apparatus;

4.3.1 Concentrator tube: 10-mL graduated (Kontes K-57005Q-1025 or
equivalent).

4.8.2 Evaporator flask: 500-mL, (Kontes K-570001-G500 or
equivalent).

4.8.3 Snyder column: Three-ball macro (Kontes K-503000-0121 or
equivalent^.

4.S.4"-'7"Snyder column: Two-ball micro (Kontes K-569001-0219 or
equivalent).
4.9 Boiling chins; Solvent extracted, approximately 10/40 mesh (silicon

carbide or equivalent).

4-10 V*ter bath; Heated, with concentric ring cover, capable of
temperature control (*5*C). The bath should be used in a hood.

3550 - 2 . -, '• -
. Revision .^- 0
Date Seotemoer 19S6
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Data package mu*t include: al1 raw data, all instrument and/or
equipment calibration results, calculations- blank results,
duplicate results, chain of custody -forms, SAS request forms, SAS
packing list(s) or. traffic re'port(s). copy of airbill(s), and
copies of analyst's logbooks(signed by analyst) with date and
time of sample preparation and analysis.

The cover page and all sample report forms MUST be labled with
the complete EPA sample number as it appears on chain of custody
and CLP paperwork.

The case narrative must document all problems encountered and the
subsequent resolutions. • List instrumentation and methods
employed for analysis. Also, note whether samples were preserved
or not and the procedure utilized in preservation. EPA QC
reference samples, or equivalent reference samples must be
identified as to source and lot number. Documentation of "true"
value and associated 95 V* confidence limits must be provided for
any reference samples used.

flR300666



4.11 Balance: Top-loading, capable of accurately weighing 0.01 g,

4.12 Vials and ;ao«: 2-fflL for ac auto-sampler.
4.13 Glass scintillation vials; At ieast 20-raL, with screw-cap and

Teflon or aluminum foiI itner.

4.14 Soatuta; Stainless steel or Teflon.

4.15 Drvlnc colurm: 20-mm I.D. Pyrex chronatcgraphtc column with Pyrex
glass wool at Dottctn ana a Teflon stopcacfc.

NOTE: Fritted glass discs are difficult to decontaminate after highly
contaminated extracts have been passed through. Columns without frits
may be purchased. Use a small pad of Pyrex glass wool to retain the
adsorbent. Prewash the glass wool pad with 50 mL of acetone followed by
50 mL of elutlon solvent prior to packing the column with adsorbent.

4.16 Syringe: 5-mL.

5.0 REAGENTS

5.1 Sodium sulfate: Anhydrous and reagent grade, heated at 400*C for
4 hr, coolea in a desiccator, and stored in a glass bottle. BaJcer anhydrous
powder, catalog #73398, or.equivalent.

• 5.2 Extraction solvents: Hethylene chlor1de:acetone (1:1, v:v)f
methylene cnlonoe. ftexane (pesticide quality or equivalent).

5.3 Exchange solvents; Hexane, 2-propancl, cyclohexane, acetom'trile
(pesticide quality or equivalent).

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See the introductory material to this chapter, Organic Analytes,
Section 4.1.

7.0 PROCEDURE
<~i._̂ S=-

7.1 Sample handling;

7.1.1 Sediment/soil samples: Decant and discard any water layer on
a sediment sample. Mix sample thoroughly, especially composited samples.
Discard any foreign objects such as sticks, leaves, and rocks.

7.1.2 Waste samples: Samples consisting of multlphases must be
prepared by the phase separation method 1n Chapter Two before extraction.
This procedure is for solids only*

3550 - 3 'T
Revision 0
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7.1.3 Dry waste uaolts aaenable to grinding: Grind or otherwise
subdivide the waste so that it either passes through a 1-nra sieve or can
be extruded through a 1-ro hole. Introduce sufficient sample into the
grinding apparatus to yield at least 10 g after grinding.

7,2 Determination of percent moisture: In certain cases, sample results
are deslrea Dasea on a ary-weignt oasis. When such data is desired, a portion
of sample for moisture determination should be weighed out at the same time as
the portion used for analytical determination.

7.2.1 Immediately after weighing the sample for extraction, weigh
5-10 g of the sample Into a tared crucible. Determine the percent
moisture by drying overnight at 105*C. Allow to cool 1n a desiccator
before weighing:

q of sairole - q of drv sample x 100 . s ̂5̂ -̂
g or sample

7.3 Determination of pH (if required): Transfer 50 g of sample to a
100-mL beaJcer, Ace 50 mL or water and stir for 1 hr. Determine the pH of
sample with glass electrode and pH meter while stirring. Discard this portion
of sample.

7.4 Extraction method for samples expected to contain low concentrations
of organ Icsanc oesticices K20

7.4.1 The following step should be performed rapidly to avoid loss
of the roore volatile extractables. Weigh approximately 30 g of sample
into a 400-raL beaker. Record the weight to the nearest 0.1 g. Non-
porous or wet samples (gummy or clay type) that do not have a free-
flowing sandy texture must be mixed with 60 g of anhydrous sodium sulfate
using a spatula. The sanple should be free-flowing at this point. Add
1 mL of surrogate standards to all samples, spikes, and blanks (se*
Method 3500 for details on the surrogate standard solution and the matrix
spike solution). For the sample 1n each analytical batch selected for
spiking, add 1.0 mL of the matrix spiking standard. For base/neutral -
acid analysis, the amount added of the surrogates and matrix spiking
compounds should result in ,a final concentration of 100 ng/uL of eacn
base/neutral analyte and 200 ng/uL of each add analyte 1n the extract to
be analyzed (assuming a 1 uL injection). If Method 3640, Gel -permeation
cleanuo, 1$ to be used, add twice the volume of surrogates and matrix
spiking "compounds since half of the extract is lost due to loading of the
GPC column^ Immediately add 100 mL of 1:1 oethylene chlor1de:acetone.

7.4.2 Place the bottom surface of the tip of the #207 3/4 1n.
disrupter horn, about 1/2 in. below the surface of the solvent, but above
the sediment layer.

7.4.3 Sonicate for 3 rain, with output control knob set at 10 and
with mode switch on Pulse and percent-duty cycle knob set -* cn-- Do. N£T
use mlcrotlp probe. . ". - '

3550 - 4
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7.4.4 Decant and filter extracts through Whatman No. 41 filter
paper using vacuum filtration or centrifuge and decant extraction
solvent.

7.4.5 Repeat the extraction two or more times with two additional
100-fflL portions of solvent. Decant off the extraction solvent after each
sonlcatlon. On the final sonlcatlon, pour the entire sample Into the
Suchner funnel and rinse with extraction solvent.

7.4.6 Assemble a Kuderna-Oanish (K-Q) concentrator by attaching a
10-mL concentrator tube to a SOO-mL evaporative flask.

7.4.7 Dry the extract by passing it through a drying column
containing about 10 en of anhydrous sodium sulfate. Collect the dried
extract in a. K-Q concentrator. Wash the extractor flask and sodium
sulfate column with 100-125 oL of extraction solvent to complete the
quantitative transfer.

7.4.3 Add one or two clean boiling chips to the evaporative flask
and attach a three-ball Snyder column. Prewet the Snyder column by
adding about 1 raL methylene chloride to the top. Place the K-0 apparatus
on a hot water bath (80-90*C) so that the concentrator tube is partially
Immersed in the hot water and the entire lower rounded surface of the
flask 1s bathed with hot vapor. Adjust the vertical position of the
apparatus and the water tetnperature, as required, to complete the
concentration in 10-15 min. At the proper rate of distillation the balls
of the column will actively chatter, but the chambers will not flood with
condensed solvent. When the apparent volume of liquid reaches 1 mL,
remove the K-Q apparatus and allow it to drain and cool for at least
10 min.

7.4.9 If a solvent exchange is required (as Indicated 1n Table 1),
momentarily remove the Snyder column, add 50 mL of the exchange solvent
and a new boiling chip, and re-attach the Snyder column. Concentrate the
extract as described 1n Paragraph 7.4.8, raising the temperature of the
water bath, 1f necessary, to maintain proper distillation.

7.4.10 Remove the Snyder column and rinse the flask and its lower
Joints 'Into the concentrator tube with 1-2 mL of methylene chloride or
exchange solvent. If sulfur -crystals are a problem, proceed to Methoc
3660 for cleanup. The extract may be further concentrated by using the
technlqtrtrisutlined 1n Paragraph 7.4.11 or adjusted to 10.0 mL with the
solvent last used.

7.4.11 Add a clean boiling chip and attach a two-ball micro-Snyder
column to the concentrator tube. Prewet the column fay adding approxi-
mately 0.5 mL of methylene chloride or exchange solvent through the top.
Place the apparatus in the hot water bath. Adjust the vertical position
and the water temperature, as required, to complete the concentration 1n
5-10 min. At the proper rate of distillation, the balls of the column
will actively chatter, but the chambers will not flood. When the liquid
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TA3LE 1. SPECIFIC EXTRACTION CONDITIONS FOR VARIOUS DCTSMZWAtXVE W£THUDS

Volun- Final
of eccracc cctzac:

»cjuirod nqulrvi nquixwi waluat
for for for ' foe

•ici-xi ?H •alyxls rl***T cl««njp (mL) analysis (mL)

EX*Q* a received 2-prspnal brcmt 14 14,

CK m natiwd hRsm heacw 104 ' 104
£90 M rvc&iwd hBon* * hsxaae 24 14
ĝ CD u *»c»ivtd ocnB cT̂ lortocant 24 14
S120 as ncalvvd hear* beet* 24 14

a* nccived bnne heson* 104 104
c a rrcrlved non« - * 14

_c a« nc«iv«d ncn* - ~ 14
S310 a* rw=*iv*i acBtaolcrlU • * 14
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reaches an apparent volume of approximately 0.5 mL, remove the apparatus
from the water bath and allow to drain and cool for at least 10 m1n.
Remove the mlcro-Snydtr column and Hn«* 1ti low«r Joint Into tht
concentrator tube with approximately 0.2 mL of appropriate solvent.
Adjust the final volume to the volume required for cleanup or for the
determinative method (see Table 1).

7.4,12 Transfer the concentrated extract to a clean-screw-cap vial.
Seal the vial with a Teflon-11ned I1d and mark the level on the vial.
Label with the sample number and fraction and store 1n the dark at 4*C
until ready for analysis or cleanup.
7.5 Extraction methcd for samples expected to contain H1ch concen-

trations of organIcs L>ZO sc/icgj:

7,5,1 Transfer approximately 2 g (record weight to the nearest
0.1 g} of sample to a 20-mL vial. Wipe the mouth of the vial with a
tissue to remove any samole material. Record the exact weight of sample
taken. Cap the vial before proceeding with the next sample to avoid any
cross contamination.

7.5.2 Add 2 g of anhydrous sodium sulfate to sample 1n the 20*mL
vial and mix well.

7.5.3 Surrogate standards are added to all samples, spikes, and
blanks (see Method 3500 for details on the surrogate standard solution
and on the matrix spike solution). Add 2.0 mL of surrogate spiking

• solution to sample mixture. For the sample In each analytical batch
selected for spiking, add 2.0 mL of the matrix spiking standard. For
base/neutral -add analysis, the amount added of the surrogates and matrix
spiking compounds should result in a final concentration of 200 ng/uL of
each base/neutral analyte and 400 ng/uL of each add analyte In the
extract to be' analyzed (assuming a 1 uL Injection). If Method 3640, Gel-
pemeatlon cleanup, 1s to be used, add twice the volume of surrogates and
matrix spiking compounds since half the extract 1s lost due to loading of
the GPC column,

7.5.4 Immediately add whatever volume of solvent 1s necessary to
bring the final volume to 10.0 raL considering the added volume of
surrogates and matrix spikes. Disrupt the sample with the l/8-1n.
tapered micnatlp ultrasonic probe for 2 m1n at output control setting 5
and wlth-mede switch on pulse and percent duty cycle of 505. Extraction
solvents are:

1. Nonpolar compounds, 1*e., organochlorine pesticides and
PCSs: hexane.

2. Extractable priority-pollutants: methylene chloride. -

7.5.5 Loosely pack disposable Pasteur plpets with 2- to 3-cm Pyrex
glass-wool plugs. Filter the extract through the glass wool and collect
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, iMortally. the 5.0 mL extract 1s concentrated to 1.0
7 S 6 The extract is ready for elunup or analysis, tfcptndlng on

the extent of Interfering co-extractives.

8.0 QUALITY CONTROL
S l Anv reaoent blanks or matrix spike samples should be subject to

exacA thfsaTe S?!ca1 procedures as those used on actual samples.
8 2 Refer to Chapter One for specific quality control procedures and

Method 3500 for extraction and sample preparation procedures.

9.0 METHOD PERFORMANCE
9.1 Refer to the determinative methods for performance data.

10.0 REFERENCES
l U S EPA 40 C?R Part 136, 'Guidelines Establishing Test Procedures for the
Li?-?; S Pollutant? UnSer' the Clean Water Act; Final Rule and Intenm Final
Rule and Proposed Rule,' October 26, 1984.

Inter! afaoratory Comparison Study: Methods for Volatile and Seal -
poSSr Environmental ̂ ' " ' 7 'Research and Oevelopment, Las Vegas, NV, EPA
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1.0 SCOPE AND APPLICATION

1.1 Method 8090 1s used to determine the concentration of various.
nltroaromatlc and cyclic fcetone compounds. Table 1 Indicates compounds that
may be determined by this method and lists the method detection limit for each
compound 1n reagent water. Table 2 lists the practical quantitation limit
(PQL) for other matrices.

2.0 SUMMARY OF METHOD

2.1 Method 8QSO provides gas chromatograpMc conditions for the
detection of ppb levels of nltroaromatlc and cyclic ketane compounds. Prior
to use .of this method, aoorcprlate sample extraction techniques must be used.
Soth neat and diluted organic liquids (Method 3530, Waste Dilution) may be
analyzed by direct Injection. A 2- to S-uL aliquot of the extract 1s injected
into a gas chrcmatcgraph (GC) using the solvent flush technique, and compounds
in the GC effluent are detected by an electron capture detector (ECO) or a
flame 1on1zat1on detector (FID). The dlnitrotoluenes are determined using
ECO; whereas the other compounds amenable to this method are determined using
FID.

2.2 If interferences prevent proper detection of the analytes, the
method may also be performed on extracts that have undergone cleanup.

3.0 INTERFERENCES

3.1 Refer to Method 3500, 3600, and 8000.

3.2 Solvents, reagents, glassware, and other sample-processing hardware
may yield discrete artifacts and/or elevated baselines causing
misinterpretation of gas chromatograms. All of these materials must be
demonstrated-^ta^be free from interferences, under the conditions of the
analysis, by analyzing method blanics. Specific selection of reagents and
purlf1cat1on-.«fesolvents by distillation 1n all-glass systems may be required.

3.3 Interferences coextracted from samples will vary considerably from
source to source, depending upon the waste being sampled. Although general
cleanup techniques are recommended as part of this method, unique samples may
require additional cleanup.

8090 - 1
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TABLE 1. GAS CHRCMATCGRAPHY OF NI7ROAROMATICS AND ISQPHORONE_____________

•Retention time (mini Method detection
————————————— limit (uq/U

Comoound . Col. la Col. 2b____ £CD FID

Isophorone 4.49 5.72 15.7 5.7
Nitrobenzene 3.31 4.31 13.7 3.5"
2f4-Q1n1trotoluene 5.35 6.54 0.02:
2,S-01n1trotoluene 3.52 4.75 0,01
01 nitrobenzene
Naphthoqulnone

aColumn 1; Gas-Chrcm Q (80/100 mesh) coated with 1.955 QF-1/1-52 OY-17
packed in a 1.2-m x 2-tnn or 4-cnm I.D. glass column. A 2-mm I.D, column and
nitrogen gas at 4-1 mL/min flow rate were used when determining isophorone and
nitrobenzene by GC/FID. The column ternperature was held Isothermal at 85*C,
A 4-mm 1.0. column and 1C5 methane/903 argon carrier gas at 44. mL/min flow
rate wers used when determining the dlnltrotoluenes by GC/ECD. The column
tamperature was held isothermal at 14S*C.

^Column 2: Gas-Chrca q (80/100 mesh) coated with 33 07-101 packed 1n a 3.0-
m x 2-ra or 4-fim I.D. glass column. A 2-m I.D. column and nitrogen carrier
gas at 44 mL/m1n flow rate were used when determining Isophorone and
nitrobenzene by GC/FID. The column temperature was held Isothermal at 100'C,
A 4-ran 1.0. column and 105 methane/903 argon carrier gas at 44 mL/min flow
rate were used to determine the dlnltrotoluenes by GC/ECD. The column
tamperature was held isothermal at 150*C.

TABLE 2. DETERMINATION OF PRACTICAL QUANTITATION LIMITS (PQL) FOR VARIOUS
MATRICES*

Matrix - - Factor^

Ground water — _ 10
Low-level soM,.̂  sonlcatlon with G?C cleanup 670
High-level soil and sludges by sonicatlon 10,000
Non-water misclble waste 100,000

^Sample PQLs are highly matrix-dependent. The PQLs listed herein are
provided for guidance and may not always be achievable.
^Multiply the Method Detection Limits 1n Table - -- '- V
determlne the PQL for each analyte in the matrix tov
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4.0 APPARATUS AND MATERIALS

4.1 Gas chromatoqraoh;

4.1.1 Gas chroma tograph: Analytical system complete with gas
chroraatograph suitable for on-column Injections and all required

* accessories, Including detectors, column supplies, recorder, gases, and
syringes. A data system for measuring peak areas and/or peak heights is
recommended.

4.1.2 Coitions:
4,1.2.1 Column 1: 1.2-m x 2- or 4-ffln 1.0. glass column packed

with 1.953 QF-1/1.53 OV-17 on Gas-Chrora Q (80/100 mesh) or
equivalent.

4.1.2.2 Column 2: 3.0-ffl x 2- or 4-fflit 1.0. glass column packed
with 33 OV-iOl on Gas-Otrom Q (80/100 mesh) or equivalent.

4.1.3 Detectors: Flame ionizatlon (FID) or electron capture (ECD),

4.2 Xudema-Canlsh (<-0) apparatus;

4.2.1 Concentrator tube: 10-mLt graduated (Xontes K-57005G-1025 or
equivalent). Ground-glass stopper is used to prevent evaporation of
extracts

4.2.2 Evacoratlon flask: 500-mL (Kontes K-570001-5QO or
equivalent). Attach to concentrator tube with springs.

4,2.3 Snyder column: Three-ball macro (Kontes K-503000-0121 or
equivalent) .

4.2.4 Snyder colunn: Two-ball micro (Kontes K-569Q01-0219 or
equivalent) .

4.3 Boiling Chios: Solvent extracted, approximately 10/40 mesh (silicon
carbide or equivalent;.

bath; - Heated, with concentric ring cover, capable of
temperature control ll5*C). The bath should be used in a hood

4.5 VoTumetrfc flasks: 10-, 50-, and 100-mL, ground-glass stopper.

4.6 M-fcrosvrince: 10-uL.

4.7 Syringe; 5-mL.

4.8 Vials; Glass, 2-, 10-f and 20-mL capacity with Teflon-lined screw
cap. . \ . •
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5.0 REAGENTS

5.1 Solvents: hexane, acetone (pesticide quality or equivalent.)

5.2 Stock standard solutions;
5.2.1 Prepare stock standard solutions at a concentration of 1,00

ug/uL by dissolving 0,0100 g of assayed reference material 1n hexane and
diluting to volume 1n a 10-mL volumetric flask. Larger volumes can be
used at the convenience of the analyst. When compound purity 1s assayed
to be 963 or greater, the weight can be used without correction to
calculate the concentration of the stock standard. Conanercially prepared
stock standards can be used at any concentration if they are certified by
the manufacturer or by an Independent source,

5.2.2 Transfer the stock standard solutions Into Teflon-sealed
screw-cap bottles. Store at 4*C and protect from light. Stock standards
should be checked frequently for signs of degradation or evaporation,
especially Just prior to preparing calibration standards from them.

5.2.3 Stock standard solutions must be replaced after one year, or
sooner if comparison with check standards indicates a problem,

5-3 Calibration standards; Calibration standards at a minimum of five
concentration leveis are prepared through dilution of the stock standards with
hexane. One of the -concentration levels should be at a concentration near,
but above, the method detection limit. The remaining concentration levels
should correspond to t$e expected range of concentrations found in real
samples or should define the working range of the GC. Calibration solutions
must be replaced after six months, or sooner if comparison with a check
standard indicates a problem.

5.4 Internal standards fif internal standard calibration is usedl: To
use this approacn, tne analyst must select one or more internal stanaarss that
are similar in analytical behavior to the compounds of interest. The analyst
must further demonstrate that the measurement of the internal standard is not
affected by method or matrix interferences. Because of these limitations, no
internal standard can be suggested that Is applicable to all samples.

5.4.1 Prepare calibration standards at a minimum of five
concentration levels for each parameter of interest as described in
Paragraph 5-3.

5.4.2 to each calibration standard/ add a Icnown constant amount of
one or more Internal standards, and dilute to volume with hexane.

5.4.3 Analyze each calibration standard according to Section 7.0.

5.5 Surrogate standards: The analyst should monitor the performance of
the extraction, cleanup[wnen used), and analytical system and the effec-
tiveness of the method 1n dealing with each sample matrix by'spiking each
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sample, standard, and reagent water blank with one or two surrogates (e.g., 2-
fluorobiphenyl) recommended to encompass the range of the temperature program
used in,this method. Method 3500, Section 5.3.1.1, details Instructions on
the preparation of base/neutral surrogates. Oeuterated analogs of analytes
should not be used as surrogates for gas chromatographic analysis due to
coelutlon problems.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING
\

6.1 See the introductory material to this chapter, Organic Analytes,
Section 4.1. Extracts must be stored under refrigeration and analyzed within
40 days of extraction.

7,0 PROCEDURE

7.1 Extraction;

7.1.1 Refer to Chaoter Two for guidance on choosing the appropriate
extraction procedure. In general, water samples are extracted at a pH
between 5 to 9 with methylene chloride, using either Method 3510 or 3S20.
Solid samples are extracted using either Method 3540 or 3550.

7.1*2 Prior to gas chromatographic analysis, the extraction solvent
mast be exchanged to hexane. The exchange is performed during the K-Q
procedures listed in all of the extraction methods. The exchange may be
performed in one of two ways, depending on the data requirements. If the
detection limits cited in Table 1 must be achieved, the exchange should
be performed as described starting in Section 7.1.4. If these detection
limits are not necessary, solvent exchange 1s performed as outlined in
Section 7.1.3.

7.1.3 Solvent exchange when detection Halts in Table 1 are not
required:

7.1.3.1 Following K-Q of the methylene chloride extract to,
1 mLjising the macro-Snyder column, allow the apparatus to cool and
draTn for at least 10 m1n.

"̂7.1.3.2 Momentarily remove the Snyder column, add SO mL of
hexane, a new boiling chip, and reattach the macro-Snyder column.
Concentrate the extract using 1 inL of hexane to prewet the Snyder
column. Place the K-Q apparatus on the water bath so that the
concentrator tube is partially Immersed 1n the hot water. Adjust
the vertical position of the apparatus and the water temperature, as
required, to complete concentration 1n 5-10 rain. At the proper rate
of distillation the balls of the column will actively chatter, but
the chambers will not flood. When the appart -V-' V ',-•=* *'—-'-'
reaches 1 aiL, remove the K-0 apparatus andp'aVivr--.^ _..
cool for at least 10 min. The extract will be handled differently
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at this point, depending on whether or not cleanup 1s needed. If
cleanup is not required, proceed to Paragraph 7.1.3.3. If cleanup
1s needed, proceed to Paragraph 7.1.3.4.

7.1.3.3 -If cleanup of the extract 1s not required, remove the
Snyder column and rinse the flask and its lower joint Into the
concentrator tube with 1-2 mL of hexane. A . 5-raL syringe is
recommended for this operation. Adjust the extract volume to
10.0 mL* Stepper the concentrator tube and store refrigerated at
4*C 1f further processing will not be performed Immediately, If the
extract will be stored longer than two days, it should be
transferred to a Teflon-sealed screw-cap vial. Proceed with gas
chromatsgrtphlc analysis.

7,1.3.4 If cleanuD of the extract is required, remove the
Snyder column and rinse the flask and its lower Joint into the
concentrator tsbe with a minimum amount of hexane. A 5-mL syringe
1s recstsner.ded for this operation. Add a clean boiling chip to the
concentrator tube and attach a two-ball raicro-Snyder column. Prewet
the column by adding about 0.5 mL of hexane to the too. Place the
micro-K-0 apparatus on the water bath (80* C) so that the concen-
trator tube is partially Immersed in the hot water. Adjust the
vertical position of the apparatus and the water temperature, as
required, to complete concentration 1n 5-10 m1n. At the proper rate
of distillation the balls of the column will actively chatter, but
the chambers will not flood. When the apparent volume of liquid
retches 0.5 mL, remove the K-Q apparatus and allow it to drafn and
cool for at least 10 m1n.

7.1.3.5 Remove the nrfcro-Snyder column and rinse the flask and
Its lower Joint into the concentrator tube with 0.2 mL of hexane,
Adjust the extract volume to 2*0 mL and proceed with Method 3620.

7.1.4 Solvent exchange when detection limits listed 1n Table 1 must
be achieved:

7.1.4.1 Following K-Q of the methylene chloride extract to
1 mL using the macro-Snyder column, allow the apparatus to cool and
drain for at least 1.0 min.

-7.1.4,2 Remove the Snyder column and rinse the flask and its
lovpe^"Joint into the concentrator tube with 1-2 mL of methylene
chloride. A 5-aL syringe 1s recommended for this operation. Add
1-2 raL of hexane, a clean boiling chip, and attach a two-ball micro-
Snyder column. Prewet the column by adding 0.5 mL of hexane to the
top. Place the m1cro-K-0 apparatus on the water bath (60-65'C) so
that the concentrator tube 1s partial Ty Immersed 1n the hot water,
Adjust the vertical position of the apparatus and the water
temperature, as required, to complete concentration in *-io nin. At
the proper rate of distillation the balls/ of" the
actively chatter, but the chambers will not flood.
apparent volume of liquid reaches 0.5 raL, remove the K-0 apparatus
and allow it to drain and cool for at least 10 m1n. - -"•* *
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7.1.4.3 Remove the micro-Snyder column and rinse the flask and
Its lower Joint into the concentrator tube with a minimum amount of
hexane. The volume of the extract should be adjusted to 1.0 mL if
the extract will be analyzed without cleanup. If the extract will
require cleanup, adjust the volume to 2.0 mL with hexane. Stopper
the concentrator tube and store refrigerated at. 4*C if further
processing will not be performed Inoediately. If the extract will
be stored longer than two days, U should be transferred to a
Teflon-sealed screw-cap vial. Proceed with either gas chrotnato-
.graphlc analysis or with cleanup, as necessary.

7.2 Gas chromatooraohv conditions fRecsmmended); The determination of
dlnltrotoluenessnouiaaeperfonneausingGC/ECD. All other compounds
amenable to this method are to be analyzed by GC/FID.

7,2.1 Column 1: Set 103 methane/903 argon carrier gas flow at
44 mL/min flow rate. For a Znnn I.D. column, set the temperature at 35*C
Isothermal. For a 4-mm 1.0. column, set the temperature at 145'C
isothermal.

7.2.2 Column 2: Set 103 methane/903 argon carrier gas flow at
44 mL/in1n flow rate. For a 2-mm 1.0. column, set the temperature at
100*C isothermal. For a 4-mm 1.0. column, set the temperature at 150'C
Isothermal.
7-3 Calibration; Refer to Method 8000 for proper calibration

techniques'! Use Tasie 1 and especially Table 2 for guidance on selecting the
lowest point on the calibration curve.

7.3.1 The procedure for Internal or external standard calibration
may be used. Refer to Method 8000 for a description of each of these
procedures.

7.3.4 If cleanup is performed on the samples, the analyst should
process a series of standards through the cleanup procedure and then
analyze the samples by GC. This will confirm elutlon patterns and the
absence of tnterferents from the reagents.
7.4 Gas .C-ftromatooraohic analysis;

7*4*4̂ .Refer to Method 8000. If the internal standard calibration
techn1qu¥Ts used, add 10 uL of internal standard to the sample prior to
injection*

7.4.2 Follow Section 7.6 in Method 8000 for Instructions on the
analysis sequence, appropriate dilutions, establishing daily retention
time windows, and identification criteria. Include a mid-level standard
after each group of 10 samples in the analysis sequence when using FID
and after each group of 5 samples 1n the analysl . • ~- ~u-" "<ina
ECO. •" - • . '••• -> •t • '
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7.4*3 An examole of a GC/FID chromatograra for nitrobenzene and
Isophorone is shown in Figure 1. Figure 2 1s an example of a GC/ECD
chroma togram of the dlnltrotoluenes.

7.4,4 Record the sample volume Injected and the resulting peak
sizes (in area units or peak heights).

7.4.5 Using either the Internal or external calibration procedure
(Method 8000), determine the Identity and quantity of each analyte peak
1n the sample chrcmatogram. See Section 7.8 of -Method 8000 for
calculation equations.

7.4.6 If peak detection and identification are prevented due to
Interferences, the hexane -extract may undergo cleanup using Method 3620.

7.5 Cl eanuo ;

7,5.1 Proceed with Method 3620, using the 2-mL hexane extracts
obtained from, either Paragraph 7.1.3.5 or 7.1*4.3.

7.5.2 Following cleanup, the extracts should be analyzed by GC, as
described in the previous paragraphs and 1n Method 8000.

8.0 QUALITY CONTROL

8.1 Refer to Chapter One for sped f 1 c qual 1 ty control procedures .
Quality control to validate sample extraction is covered 1n Method 3500 and in
the extraction method utilized. If extract cleanup was performed, follow the
QC 1n Method 3600 and in the specific cleanup method.

8.2 Procedures to check the GC system operation are found in Method
8000, Section 8.6.

8.2*1 The quality control check sample concentrate (Method 8000,
Section 8.6) should contain each parameter of Interest in acetone at a
concentration of 20 ug/mL" for each dlnitrotoluene and 100 ug/mL for
isophorone and nitrobenzene,

Table 3 Indicates the calibration and QC acceptance criteria
for this -method. Table 4 gives method accuracy and precision as
funct1ons4,-of concentration for the analytes of Interest. The contents of
both Tables should be used to evaluate a laboratory's ability to perform
and generate acceptable data by this method.
8.3 Calculate surrogate standard recovery on all samples, blanks, and

spikes. Determine if the recovery 1s within limits (limits established by
performing QC procedures outlined 1n Method 8000, Section 8.10).
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8.3.1 If recovery is not within limits, the following 1s required.

• Check to be sure there are no errors 1n calculations,
surrogate solutions and Internal standards. Also, check
Instrument performance.

- Recalculate the data and/or reanalyze the extract 1f any of
the above checks reveal a problem*

• Reextract and reanalyze the sample 1f none of the above are
a prcbleta or flag the data as "estimated concentration.*

9.0 METHOD PERFORMANCE

9.1 The method was tested by 18 laboratories using reagent water,
drinking water, surface water, and three Industrial wastewaters spiked at six
concentrations over the range 1.0 to 515 ug/L. Single operator precision,
overall precision, and method accuracy were found to be directly related to
the concentration of the parameter and essentially independent of the sample
matrix. Linear equations to describe these relationships for a flame
;ion1zation detector are presented in Table 4.

9.2 The accuracy and precision obtained will be determined by the sample
matrix, sample-preparation technique, and calibration procedures used.

10.0 REFERENCES

1. "Development and Application of Test Procedures for Specific Organic Toxic
Substances in Vastewaters. Category 4 - N1troaromat1cs and Isophorone,1
Report for EPA Contract 63-03-2524 (in preparation).

2. "Determination of Nitroarcraatlcs and Isophorone in Industrial and
Municipal Vastewaters," EPA-600/4-82-024, U.S. Environmental Protection
Agency, Environmental Monitoring and Support Laboratory, Cincinnati, Ohio
45258, June 1982* ~

3. Surke, J.*A*«"Gas Chromatography for Pesticide Residue Analysis; Some
Practical Aspects," Journal of the Association of Official Analytical
Chemists, £§,;.1037, 1965.

4. "EPA Method Validation Study 19, Method 609 (Nitroaromatlcs and
Isophorone)," Report for EPA Contract 68-03-2624 (In preparation).
5* U.S. EPA 40 CFR Part 136, "Guidelines Establishing Test Procedures for the
Analysis of Pollutants Under the Clean Water Act; Final Rule and Interim Final
Rule and Proposed Rule," October 26, 1984.

6. Provost, L.P. and R.S. Elder, "Interpretation of Percent Re"
American Laboratory, IS, pp. 58-63, 1983.
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TABLE 4. METHOD ACCURACY AND PRECISION AS FUNCTIONS OF CONCENTRATION

*

Parameter

2, 4-01 ni trotol uene
2, 4-Q1 n1 troto 1 uene
Isopharene
Nitrobenzene

Accuracy., as
recovery t x1

(ug/O

0.65C-K3.22
0.66C-HD.20
0.49C+2.93
Q*60C+2*00

Single analyst
precision, sr'

(ug/L)

0*2C7-HD.OS
0*197+0.06
0.2S7+2.77 •
0.257+2.53

Overall
, precision,

Sf (ug/L)

0.377-Q.Q7
0.367-0.00
0.467+0.31
0*377-0*78

x1 « Expected recovery for one or more measurements of a sampl e
containing a concentration of C, in ug/L.

sr' » Expected single analyst standard deviation of measurements at an
average concentration of 7, in ug/L.

S' » Expected inter!aboratory standard deviation of measurements at an
average concentration found of 7f 1n ug/L.

C « Tme value for the concentration, in ug/L.

7 » Average recovery found for measurements of samples containing a
concentration of C, 1n ug/L.
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CASE NARRATIVE

FOR

U.S. EPA SAS 5165-C-01 TASK I

PROJECT # 500109.503

SEMI-VOLATILES

SAS 5165-Task I was received in two shipments. The first was received on
1/9/90, and it consisted of seven soil samples and one water sample. The
second shipment was received on 1/11/90, and it consisted of two soil samples
and one water sample. These samples were assigned a PACE project number
(500109.503). Each sample was assigned a unique PACE sample number for
laboratory tracking purposes. After these samples were logged in they were
immediately refrigerated in the PACE refrigerator R4. The samples remained
there until sample extraction was started.

These samples were submitted for the analysis of nitrobenzene and
metachloronitrobenzene. This analysis was to be performed utilizing EPA Method
8090 with the flame ionization detector. A surrogate standard of
2-fluorobiphenyl was to be added to all standards and samples. Standards for
this analysis were obtained by PACE from reputable vendors. These vendors were
the EPA Repository, Kodak, and Chem Service. Stock standards were prepared on
1/10/90. From these stock standards, working standards were prepared, as were
the surrogate spiking solution, and the matrix spike solutions. These
standards wer!TIyaluated on the GC before the samples were extracted.

The watTSr"samples were extracted on 1/12/90. The methodology for the
water extraction was EPA Method 3510. A reagent blank, and a QC check sample
were extracted along with the two water samples submitted for analysis. One
liter of water was extracted, and concentrated to a ten milliliter final
volume. Sample 5165-C-08-Task 1 contained only 987 millillters of sample.
This volume was used for the 3510 extraction.
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The soil samples were extracted on 1/13/90. The methodology used for the
soil extractions was EPA Method 3550, sonication of solid samples. A reagent
blank, a sample duplicate, and a matrix spike were extracted along with the
other soil samples. After reviewing the chain of custody form, it was noticed
that a matrix spike duplicate was to be analyzed. The matrix spike duplicate,
along with another soil reagent blank was extracted on 1/15/90. Sample
concentration was performed using the K/D apparatus, followed by a micro-Snyder
column, as is specified in EPA Method 8090. A moisture determination was
performed simultaneously with the soil sample extractions. Thirty grams of
soil was extracted, and concentrated to a final volume of two milliliters.

Gas chromatographic analysis was performed with a Perkin Elmer Sigrna 2000
gas chromatograph, and quantitation was performed with a flame ionization
detector. The GC column used for the primary analysis was a 1.5% SP-2250 &
1.95% SP-2401 on 100/120 Supelcoport. The column dimensions were 6 foot by 4mm
I.D., glass. The carrier gas was helium, and the flow was 50 ml/minute. The
GC oven was set at 110 degrees Centigrade for twenty minutes. For the soil
samples, a temperature program was employed to ensure the passage of heavier
components through the column. This program was not started until after
2-fluorobiphenyl (the last peak of interest) had eluted from the column.

Two primary analyses were required for this project. The first was the
primary analysis for the water samples. This analysis was performed on
1/15/90. The second was the primary analysis for the soils. This analysis was
performed from 1/16/90 to 1/18/90. Daily five point calibration were ran
during each twenty-four hour period included in the run. A calibration
standard was analyzed after ten sample injections. This standard was the
mid-level standard. In all instances, the initial five point calibration was
used for quantitation. Other daily calibrations were compared to the initial,
and if the average calibration factor was within twenty percent difference of
.jthe initial, the initial was used for quantitation. There were no problems
with the water primary analysis. The two water samples submitted for analysis
did not require confirmation.

The primary analyses of the soil samples were not so smooth. Many of the
samples showed positive hits for nitrobenzene and metachloronitrobenzene. Some
of these hits were extremely high and required dilutions. These samples
included: 5165-C-04, 5165-C-05, 5165-C-Q7, 5165-C-09, and 5165-C-ll. The
primary analysis were within the retention time windows developed for that
day. Another problem with the primary analysis was that the amount of
2-fluorobiph:eHyrin some of the samples was 5 to 50 times higher than the
amount added. "This could be explained by an interfering peak. Sample cleanup
was considered at this point, but it was not done. There were two reasons why
cleanup was not done. One was that if there were high amounts of nitrobenzene
In the samples, the surrogate data would be useless due to sample dilution.
The second reason was that a fourteen day analysis time had been specified in
the contract agreement. Most of the samples had been collected on 1/4/90. The
soil primary run was not complete until 1/18/90, fourteen days from sample
collection for most of the samples. At this point it was decided that sample
cleanup would not be done. It was decided to go ahead and confirm the -
samples. The primary analysis of all samples was completed v~*L"- *""'
days of the sample collection date.
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The confirmation analysis was completed using the same GC (Perkin Elmer
Sigma 2000). The GC column used for the confirmation run was a 3% SP-21QO on
100/120 Supelcoport. The column dimensions were 6 foot by 2mm I.D.. The
carrier was helium, and the flow was 30 ml/minute. The oven temperature was
115 degrees Centigrade, and it was held isothermal for twenty-two minutes. A
temperature program was included for the analysis of the soils to eliminate the
chance of heavier components interfering with the next chromatograph. Two
confirmation runs were required for the samples. The first confirm run
included the water samples, and some of the cleaner soil samples. The second
confirm analysis was for the soils with high amounts of nitrobenzene. Most of
the samples did not confirm for nitrobenzene.

The samples which had high peaks in the primary, also had similiar peaks
in the confirm analysis. A comparison of the primary analyses to the confirm
analysis revealed that the large peaks found in the primary analyses were also
in the confirm analysis. The retention times were different then those of the
components of interest. Some of the samples had to be analyzed at a 1/10
dilution. This was due to the high amounts of interferences found in the
samples. Two samples were positive for nitrobenzene, sample 5165-C-05, and
5165-C-Q9. The retention time window had to be opened for 5165-C-05, but only
by 0.004 minutes. Sample 5155-C-07 showed a positive value for nitrobenzene,
but it was falsely high due to a bunching factor. This sample is a less than,
and is reported as such.

Metachloronitrobenzene is a problem component in this analysis. Most of
the samples showed positive for it during the primary analysis. However, the
confirmation for metachloronitrobenzene did not agree with the primary
analysis. It appears as if the primary analysis had an interference, and that
this peak shifted away from metachloronitrobenzene in the confirmation
analysis. Another peak took it's place in the confirmation analysis, but it
eluted before metachloronitrobenzene. This peak is just outside the retention
time window for metachloronitrobenzene in the confirm run. The interference
peak Is large, and interferes with the identification of metachloro-
nitrobenzene. Samples 5165-C-04, 5165-C-05, 5165-C-06, and 5165-C-07 are all
affected by this interference. The PQL for these samples was fiqured by
calculating the amount found in the primary analysis, and adjusting the PQL
slightly above this value, assuming that metachloronitrobenzene was the peak in
question. The contaminant in the primary is of a lower concentration than the
contaminant in the confirm analysis. Once again, a cleanup might have solved
this problem*, .jrnt there was no time to conduct a cleanup, and meet the fourteen
day analysis".requirement stated in the contract. Another factor was the primary
analysis indicated high levels of nitrobenzene.

No surrogate data was available for a number of the soil samples. This
was because a peak interfered with 2-fluorobiphenyl in the primary and in the
confirm analytical runs. These were noted on the Surrogate Recovery Form. I
might add that the surrogate spike level for this contract was extremely low
compared to other methods. The value of the surrogate spike was three times
lower than the CRQL. This low surrogate spike forced the elution.of
nitrobenzene to occur on the solvent front. Also included in this- report were
the Method Blank Summary, the MS/MSD Summary, and the. results of the QC Check
sample required for this contract.

AR3Q0692



. 4 -

"I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for other
than the conditions detailed above. Release of the data contained in this hard
copy data package has been authorized by the laboratory manager or his designee
as verified by the following signature."

Don Wright
Project Officer
February 26, 1990

DCW14/et
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Standards Summary
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SOIL PESTICIDE SURROGATE RECOVERY
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SOIL PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE' RECOVERY
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EFA Sample

Data Sheet

Pace Laboratories, Inc. SAS # 3165-C

Matrix: L»l<Ax- . Lab Sample ID m«ifc H>c-

Sample wt/£oj!: ."..DC™! Date Received

Level: (_SA_O______ Date Extracted

/C Moisture: _______ Dry Weight

Extraction Type c_ * Q£"____ PH ',-.̂ _____

Instrument ID: A_______ GC Column ID:

compound

.123 trichlorobenzene

124 tr ichlorobenrene. *•'

135 trichlorobenzene.- t •

1235 tetrachlorobensene
' . ,--=«aeEap

pentachlorobenzen'e,.,. .

1234 tetrachlorobenzene

hexachlorobenzene-;* / I

Con cent rat io Units
Cug/L or ug/Kg)

ao,L5

! <<?-£i -,~ij>^
— -iJ-'L ̂ AJl- __ __

-.. . < tl-JAflJilL __
V

_ . <^^ JJAiL —— ____

<̂ ^ û i4"~"™ — — — — -. — j» — — —

______ Î ĴAAJJL.. ____— —̂ .̂  — — —j- —._—.—.

__ -_<*£juflL£ __ __

Final Extract
Volume

_ -_ciiL

Ji..L ___

}0*f

J£si __ _
- I£M

. Ĉfl-L __ ___
_ 2S&L ___



EFA Sample

Data Sheet

Pace Laboratories, Inc. SAS 4* 5165-C

Matrix: 5<*'l____ Lab Sample ID mai hr

Sample f̂ f/vol : Jq.̂ N̂  Date Received

Levels Lfe<-O_____ • Date Extracted ouiij

7. Moisture: _______ Dry Weight

Extraction Type *X-A-C.._____ PH /?-£_____

Instrument ID: a________ GC Column ID:

compound

,123 trichlorobenzene

124 tr'ichlo'robenzene. •

135 trichlorobenzene' ^-'

1235 t e t r ac h 1 or oh.ao7 ene

pentachloroben2en^;; -

1234 tetrachlorobenzene
* * x . * ,

hexachlorobenzene'; •/.' »•

Concent rat io Units
Cug/L or ug/Kg">

û vs.̂ .
i

<2%a-iAc\K*

2̂£w<ii£a, ____- &
*C3)3O/j(ĵ a

- (T
<33Oud\Kq- -j -a ————— .

<33Cutf\^A•=»• ^

<3»3ou3Ua

<33£?uj|̂

Final Extract
Volume

_jfjln£ _____

..̂ ĵTaL _ - _

.L<5̂
___ /j;**£ ___

JPmP

/̂ ?̂

jjj.1 __ ;
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EFA Sample

Data Sheet

Pace Laboratories, Inc. SAS # 51S5-C

Matrix: £-. (_____ Lab Sample ID

Sample wt/vol: ^£ . ̂___ Date Received

Level : ' ̂^._____ Date Extracted

7. Moisture: - ?*',• Dry Weiaht .Tl* —————— "
Extraction Type ''•:>r_____ " PH ^ *j_____

Instrument ID: A________ GC Column ID:

compound

.123 trichlorobenzene

124 trichlorobenzene. •

135 tr ichlorobenzene- t-

1 235 t e t r ac hi or ob̂ gn̂ z en e

pentachlorobenzerre^.. ./ -.

1234 tetrachlorobenzene

hexachlorobenzene*;;.' ».

Concent ratio Units
Cug/L or ug/Kg>

y-bVC^

. 3-̂ Ĉ̂ «iila-_ __t— - j-•
___ai<LLCP uaiLtt. _ -." <J

...... ,_. _ L̂ Ĵ Z-.J-iAi&l. _ ,_,.„,-,
" d"

—_lt£sl.& ̂ %L<*. ___° o-
„ _ -3ifi£u4d*]L*-~ - -- <r
—— __ SSiSi.O.ttjdCa..- ___- r
. __ liC H1.VKL - ____

Final Extract
Volume

. _ ̂.̂ .-vL. ___

'<̂ J£C/ii( .. _

'.TOf̂

. _ 3fe£c.aL _ .

- _!<£LC.£.-._ ——

^ .-LLSttaL— _—
„— 2BS»jftfi _____
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• — SJiS-Wz -.1.111.0..
! EPA Sample #

Data Sheet

Pace Laboratories, Inc- SAS # 51S5-C

Matrix: ^-^\_____ Lab Sample ID

Sample wt/vol: 7^.ctM Date Received

Level: •o.O______ Date Extracted

'/- Moisture: 3-8% Dry Weight J

Extraction Type *o^ •_____ PH "^ U_____

Instrument ID: A________ GC Column ID:

compound

,123 tr ichlorobenzene

124 trichlorobenzene. .

135 trichlorobenzene- _•

1235 tetrachlorobenzene

pentachlorobenzene^.,... -.

1234 tetrachl orobenzene
• • \ f

hexachlorobenzene-; •'.; *

Concent rat io Units
Cug/L or ug/Kg)

U£AK<y

' ^̂ CCî aî  ______*j
!

' //GjOCt ua IfTd
w »/

is&̂ dO U^ltg___

___ f 3_ooc <iai£s. _ . _
- Q

___ y.ioc.uo.û a _____ .
^ c? —— ——

ĵLofloujlKt . _ _ ._
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10
PESTICIDE/PCS IDENTIFICATION

Lab Name ;"'$-;, CA -̂ c-Wo Wvo - i CKC • Contract:

Lab Code: P/-..t\r. Case No.: _____ SAS No.: ̂Kp̂ 'C SDG No.:

GC Column ID (1): Ofira-o l GC Column ID (2): jQfipJD

Instrument ID fl);'. -A • Instrument ID

Lab Sample ID:

, EPA SAMPLE NO,

Lab File ID: '•' -____ (only if confirmed fay GC/KS)

PESTICIDE/PCS ' " RETENTION TIME RT_ WINDOW " QUANT? GC/MS?
-"• • - OF S'TANDARD

FROM * TO

01 1..:.-3 iivrViM-si^vrv^ " Column 1 '̂ .̂ i'~ '̂-o.-r ^H.^J^ _____.
02 . Column 2 ,*

03 ̂ oŴ '-Vi I M>̂ tx.:g xs " Column 1 "?•'. ̂'-T .3Ca-S

04 , Column 2 JH.^M JQ,?^. 3 u .q

05i,-3. A.U 4g,Û ,j-(f !.R̂ ^̂ x; Column 1

06 • '•- Column 2 n\-^ Ji.g3

07 Column 1 -

08 ' " Column 2

09_________ . .f _Colxmn 1

10 - -*̂ ?*̂ ' 'Column 2

, 11_____\_____" •:' Column 1
• ~f"' _z

- 12 " ;'."'.'" ; Column -2

Conunents: " ' "V _"

page _ of' ' " - ; • .." . * *' :: r - . * • - ' r .-'...'
FORM x PEST • - V. o " '" V87" ' 0 - ' / - 7

. 0̂029



10 EPA SAMP££ NO,
PESTICIDE/PCS IDENTIFICATION £*f I ITr - *-*.

| ——

Xab Name:" a..-. :Ui.̂  ^̂ .ci.w vv>c Contract: 6S-uiS"6QiS | uvs-3

Jab Cede: \ > ^ c - C a s e Nc.: SAS No.: ̂JOif-c . SDG No.:

GC Column ID (1) : r,gi"=oi GC Column ID (2):

Instrument ID (1) : _ft_______ Instrument ID (2) :

Lab Sample ID: ccq.(aS_______ . . ... ..

Lab File ID: ____________ (only if confirmed by GC/MS)

PESTICIDE/PCS RETENTION TIME RT WINDOW QUANT? GC/MS?
O? STANDARD (Y/N) (Y/K)
FROM ' TO

01 i -.,-- ̂...̂ î r̂.̂.; Column 1 Q̂ Od. J2M-P5" ̂ W.̂  N

02 Column 2 i^.qg \i;%% /3,*(*

.̂Vjt.lviUAog'.v: Column 1 ^o-^o _2^-S^ r74 ̂ A

Column 2 _.MJ.GI /S^l- /&.Q5'

05 t. i>.<̂ arUHa4̂ x.-?c-?tf Column 1 ?̂J3(a

06 Column 2 i'.f,̂  i?.?g "/?.&!.

07 /,.?. ̂  ? ̂ û c.U.lM.

OS , Column 2 /g.*.6 ' /̂ .S'r /?.??•

09 ,tf>.wÛ -*:*-irM Column 1 3̂ 0(o

10 -Colximn 2 jq.,5"

Column 1 33 *W 33-33

12 Column 2

Comments :

page _ of _
FORM X PEST 1/37 Rev.



'10 ' , •"- EPA SAMPLE NO.
PESTICIDE/PCS IDENTIFICATION

'i •Lab Nana:".#rtp- ~4n \^u ̂  Ln ̂ . 0̂_.̂ c Contract: (o

Lab Cede: &^ ' Case No.:. ____ SAS No.: STkS-C SDG No*:

GC Column ID (1)": jfo'—i-i GC Column ID (2): .r/ft3JD__

Instrument ID "(1): _R______ Instrument ID (2).: f\ .

Lab Sample ID: £/?qfgO_______ - . ;

Lab File ID: • . • --•-• (only if confirmed by GC/MS)

PESTICIDE/PCB RETENTION TIME RT WINDOW , '.QUANT? GC/MS?
OF STANDARD -' (Y/N) (Y/N)
FROM . * TO

0 1 Iqv/s.r U IN ̂  N v \Jr -'Column 1 ^J.sc M"i"'̂ > . ̂.i^v

02 Ĉolumn 2 Q̂.iĵ  J?.ci JQ-.

03 _____ \ ______ __ Column 1 _____ . _____

04 "' Cblumn 2

05 _____ ; _______ " " Column 1

06 .. Column" 2

07__; ___________ Column . 1

08 - Column 2

09 _________ ' -Column 1

10 -Column 2

11 ~

12 - -• Column 2

Comments: ' : *"'

page _ of _ - . " . * . - ' • „ . - ' _ _ " • • . - , • ; -_-.__•-
- ••: *. i " • FORM X PEST . - .. - ,:*. :V ; 1/87 Rev.

*-;*' -' V*;̂ : AR3QQ7I2 . . **• "•.' -^ • , '..:•/- :
' ' . . * - - * • . . - ' ..::-V0003J



10 * EPA SAMPLE NO-
PESTICIDH/PC3 IDENTIFICATION 5"/4

i

Name:"i>:.-_c\ '*o-Wia**AV>̂ . JL-.<i• Contract: /{s -u'_ -cag j LO*I

Lab Cede: *•':,—____ Case No-: _____ SAS No.: /̂ĉ -c SDG No.:

GC Column ID (1) : W;-y,i GC Column ID (2) :

Instrument ID (1): j}_______ Instrument ID (2):

Lab Samole ID:

Lab File ID: ____________ (only if confirmed by GC/MS)

PESTICIDE/PCS RETENTION TI2£S RT WINDOW QUANT? GC/MS?
0? STANDARD (Y/N) (Y/N)
FROM * TO

t.̂ xg Column 1 3p.cj:> ,?(/•££ J3G.S.1

02 Column 2 ̂ ,£C

03 f, a.c^.ftUujJ^xij^ Column 1 J .. 35

JD4 • Column 2 /".Coa

05 _/. 3,3. T-b>_A.r Lur*>?̂ iÂ  Column 1 ^..rfT /̂.of 3/.3/
^

06 Column 2 /q.^i ' /9,^1- /9.*?1-

07 o,-Aĵ r̂UM r U-K-XI-XJ Column 1 .3 *.Cg 31;•<?</•
(j

08 Column 2 ^n. fe:5 ' JV.8J

091. 2.a,.«.! LrurvcU'tj.wV-x,uô  Column 1 33-V3 33-33V1M-KUO

10 "T":i"?KŜ  -Column 2

11____________ Column 1

12 Column 2

Comments:

page _ of _
FORM X PEST . '--"1/S7 Rev,

flR3007I3 _,,-̂ ^
-00032



10 EPA SAMPLE NO
PESTICIDE/rCB IDENTIFICATION ^ fc ̂  ~o 5"

Lab Name:" r̂~, c\>>vrv U.i..*' r ̂  >$iv.c. Contract: kS'CCy'CC iq 1 cos

Lab Code: £bjr-. Case No.: _____ SAS No.: q'.'CeS "C SDG No.:

GC Column ID (1)*: Pfii^O GC Column ID (2):

Instrument ID (1) : jcx _______ Instrument ID (2) : -A

Lab Saale ID:

Lab File ID: _______ _ ____ (only if confirmed by GC/MS)

PESTICIDE/PCS RETENTION TIXE RT WINDOW QUANT? GC/MS?
OF STANDARD (Y/N) (Y/N)
FROM • TO

01 UJ. 2. -k E_VV^-^-^ M tvs Column 1 3u.q̂  •7̂ -35' -̂ H.̂ o _V
«_•

02 Column 2 ,-i«?^ i^o<? i^.^tf; N

Conments:

03 i.3.u litp^w-S-V.-rxvi-o Column 1

04 Column 2

05 U3,^ ̂ l̂ Ĵ AArt.i<>xj. Column 1 Q?-9^ ^S.i^ .3̂  .37t> . ;
06 Column 2 f^- o3. /"?-5'_) /T-.6S

07 i.a.?,.*- iffUn-p^u>A^v.-a-xj Column 1 3i.iu ,^/.n • ^/.wi v

08 Colunn 2 lcl.q\ ' ;g?.gf /9.?4 ___

09 ^̂ Vâ .\̂ Aexxg.>jp Column 1 3 1 g^ .?6.qa 3^-fiT vo . — ——— ————— —
10 .=-*«~̂  -Column 2 JM-SV Jy..f? .Ĵ .?M ' ^

11 ..3.\» -r̂ /> rlb{.bHiKî  Column 1 33-VJ 3331 33.55"fj
12 Column 2 3Li.?S" Jj«>3 3;*̂ J

page _ of _ ; '
FORM X PEST ... ....1/87 Rev,

AR3007|ir ~T~r-'---
v;.Q0033



• ' . 10 • ' SPA SAKFJ1E
PESTICIDE/PCS IDENTIFICATION . - .- -6"V & TC - o a

Name ;': P-. r , .-jfn V _•*- r-. \>- ̂ > . .f >i r Contract: ̂ Q - OJg "CO)0)' I

Lab Code: XCJL 'Case No.: _____ SAS No.: ̂ fc.5 -c_ SDG No.:

GC Column ID (1)": • Cfif^C-l GC Column ID "(2): Q63iO

Instrument ID (1): 14 •______ Instrument ID (2): >Q

Lab Sample ID: r-6'o (g.»' - ...

Lab File ID: '_ •• ' (only if confirmed by GC/MS)

PESTICIDE/PCS RETENTTO_N TIKE RT WINDOW QUANT? ' "GC/MS?
' .- . " OF STANDARD ' (Y/N) (Y/N)

. - . ' FROM * TO ' '

0 1 xxr̂ r \ LK ̂. IL \ iryij Column 1

02 " "Column 2

03____________. Column 1

04 • • Column 2>
05_____________': • Column 1

06 '. . Column 2

07_______\___• Column 1

08 ' ""; Column 2

09____;___' -.-". Column 1

10 •-*"*»>?.' -Column 2

11

12 ' •- .; Column 2

Comments:

page _ of _ ••
* FORM X PEST . .- - ' ' •' -' ' ' "- 1/87 Rev,

007-15 -y'- , - * " ' *
— *"- 7 "" • 00034



PESTICIDE/PC3 IDENTIFICATION
10 . ' EPA SAMPLE. NO

"

Vv '
Lab Name:"vnrr -^

Lab Code: flazj

GC Column ID (1)":

Instrument ID (1)

£ab Sample ID: /"

Lab File ID:

' PESTICIDE/PCS

01 U^,M TVlrKWi-^r

02

fl •» t -j — _•* . • ii_'j
.>

04

06

07 |,J,3 yrjltjLC'Jtf?*

09 ' ', '

10
.* *

11

12 .

amiaents : .

x . " - 1 *
v-KG MM^T i.xC'^nc. Contract: {;.8-L3$~r.Oi3 I IjĴ -Gr • :

Case No.: SAS No.: /̂/̂ -c - SDG No.":

.ppv/xnf GC Column ID (2): D/55/C3 •

: P Instrument ID ' (2) : -ft

Mte3

(only if confirmed by GC/MS)
ĝ̂ Ŝg,-̂  —— ̂^ ———— JL-̂ Â , - - - r,Tl | |, | | •m^g—— -11 III IU -, ' H -JJmj» J» JW-BT1—— 1 ————— Um-Jj:

RETE^niON TIHE RT WINDOW QUANT? GC/MS?
OF STANDARD (Y/N) (Y/N)

- • . FROM 'TO . _ .

IÎ TU Column 1 Jl_/Tt 06-SA .̂ .9̂  v . '.' ' f

Column 2 i;,,o» ;<-,^1- //-.off.

vv • Column 1 "^ 3~r" "i Q i ̂ T* "} ̂»"3̂  * v •i ~^
Column 2 i^-U^. O.5J? n.&3

; Column 1 V.̂ fl ^o-SS 3"^-'s{t' v •

Column 2 ^M.£GT nM«?i .?M.̂

ewiw Column 1 _?3.<J~ 33 33 3 j 5/i • M

Column 2 Or.^u ' . ^;. ̂ 3 /̂.*?3 " • '

- .Column 1 .

•Column 2 - . ' ' . • • : . . . - . . .

'k" Column 1 •• • : .

-• ' Column 2 ' ' . ' ^ • • .

" * " . • • '
- • - - . - . , " •

page _ of "__i*"" '". -1"" - • • " ; '". . . ; -^-t^-' "" " . '
• -*.V; •: FORM X PEST ' " - " • ; • -" •*; :Vv-' ".-1/87 Rev.

00035



SAMPLE NO.
PESTICIDE/PCS IDENTIFICATION ' .. 5V65V: -

lab .Name :**£•;• .. ?••,,'_*

,ab Code: ,̂ĉ

:c Column ID (1):

nstrument ID (1) :

ab Sample ID:, 'e

ab File ID:

• - . - . . . . . . - • I ; l"•'.; , • . i i
fi'hî ., 'sr -. .-. - Contract: / <-^.f-^^7?' I U'V*' j

Case No.: SAS No.: ci^-c- SDG, No.: .

' ̂ r^r"c »•*• GC Column ID (2) : . : YV-JS/A'"-. ' - .

•.- i .- • ' . . : Instrument ID' "{2) : ^ • "'•'

Qfi*/" ' . - ' . " • . „ :_/.- ...,,--.:::.; -:- V -.-

• (only if confirmed by GC/MS) ' C.
* • ' " " ' " * . . '

PESTICIDE/PCS '

01 U :. ̂ .r^r^MN-W-iti

02

03 1 i ̂  <" . u/> ' i ̂  ̂ ** 5 li O

r -
05 1.3 ê 'T", ,N'i '*- "-Ĵ  "*•>"••

06

07 / .? *• T -̂ .H r1 ̂LN "-̂

08

10 • ~r

11 f. O..VU TJ J"\tfc./rfcfc

12 - - '.,/

laments : - =

RETENTION TIHE RT WINDOW QUANT? GC/MS?
OF STANDARD (Y/N) (Y/N)
FROM * TO • . . - - ' . . \

tl Column 1 Ou.3"- â .-ts" .7H ̂ q . . N . .' -.

C o lumn 2 i "; a ̂ L3 ̂ S1 ' -V * ? * > ' . ^

? ' Column 1 ,?'" -,c 3ti".S SC .. jo.̂ ^ - •<-.. • •

Column 2 //:.C5- /!?.*!> /f;.oS* ' \s

ju • Column i ,?^.J^ <PSJ^ 3£. 31 • v , . *.'• ' "

. -: Column 2 •/">.(_ 5" r?-5S />.G-^ ,.' r* "

•ff̂ xa Column 1' T. f> .-5?.f;i.. 3/.3J . •*/" " •

Column '2 '. f̂ .cu * .. /*?. ST- /9.^^- ' p- •

' Column 1 .-̂ G.̂ '6 3Cf-SS" .3>.̂ *1 • i"

^"•-Column 2 Ĥ,*?"? •jv.S'J ĵ .̂ V • * . p.

ŷ jf A/ Column 1 33.^^ J3.̂ ?J 33-V6 •' M- .-

- "- Column 2 Jufl V̂.5.5 .?/^?' '- - -N

.- --"^-. : _ - : - - - : - - •- - --: . - - -- --- *—"~~r:T?i ;. ' . " ". .•;
. _ . . - ' - - . . . . T .•,-, * ""— "

page _ of "•_ _' • : • ;-_ . " ' • ' - . . - . ./' - ; ' '"
. .'- . '. - " .;.";-^-^/r^. -.FORMXPEST ' '* - ' -' r."V 1/87 Rev.

. •'• '- y • -. • ' . flR3007i7 •: ;>rr ".-"



. ' * •' 10 EPA SAMPLE NO
PESTICIDE/PCS IDENTIFICATION " '

Lab Name :' ' fii r* * -JcJL-M..ft ̂  •"-• - • ̂~̂ r Contract; [-<v , pg -,-̂ .Q

Lab Code: (^? CasNc.: SAS No.: gio??-C_ SDG No.:

GC Column ID (1): '"Cfti",*' GC Column ID (2): Q&3/0-

Instrument ID (1) : '£ _____ ' . Instrument ID (2): fl

Lab Sample ID;

Lab File ID: • _____ ' (only if confirmed by GC/MS)

PESTICIDE/PCS RETENTION TIME RT WINDOW QUANT? GC/MS?
OF STANDARD (Y/N) (Y/N)
FROM * TO •

01 x^rlt<MJ^*xuxg Column 1 w.Q.on u f • 3

02 C""*̂  umn 2 ™;*-* *">c' -Oq or } ̂ i "T /v

03_______;_____' Column 1 _____ . _____ _____ _

04 Column 2 _____ _____ _____ _

05 .' Column 1

06 * " . . . Column 2 _
•"• n - ' •

07 Column 1

08 ^ Coliomn 2

09 ' ' Column 1

10 . *"*"* ; -Column 2

11 _____ ' * ' Column 1

• 12 '."". * Column 2

Comments: • - '-:"

page of ' • * • • " .. • -- .
, ^ . -"~7 ./•- :/-.- .FORM X PEST fl R 3 0 0 7jl 8 •* 1/87 Rev,

-'" /'.':-" -— - ;- -':• V '̂00037 '



10 EPA SAMPLE MO,
PESTICIDE/PCS IDENTIFICATION 5" y 6 5"<r -<?<?

- - 1
. i

j Name; P^c\ ĝ)-u r\.W OL^, J.xr . Contract :__M-(.y';g -001? I Cdrl-_____

Tab Cede: Df> e; Case No.: _____ SAS No. ;'j'/65'C SDG No.: ______

GC Column ID (1) : f)̂ r-c\ GC Column ID (2) :

Instrument ID (1): ft______ Instrument ID (2): _A

Lab Sample ID: CiUQl_____

Lab File ID: .____________ (only if confirmed by GC/MS)

PESTICIDE/PC3 RETENTION TIME RT WINDOW QUANT? GC/MS?
'OF STANDARD (Y/N) (Y/N)
FROM ' TO

01 I..-3.U ̂ rUL^Vtxmva Column 1 Ĵ Ĉ _3U-5? .36-93 V

Comments:

02 Column 2 ;/rc\ 15.31- //j.C

03 i.̂ .tf-'̂ rki.H.̂ xi?'̂ ' Column 1 35.31- 39..jlo 3g-5

04 Column 2

05 ;.,?. =>:< ̂JJQ rL!ĵ jiufc3u3 Column 1 3i-^S" 3i.lt 3W
-T

06 Column 2 fq.g\ /g.gg. /<?.??•

07 A-KWUH>-Ux:.'Vj Column "l 3 *•.(
_?

08 ' Column 2 P^.

10 -™w»~ -Column 2 ,3t. gfr ^i.g? 3/̂ 3 " N

11____________ Column 1 _____ _____• _____

12 Column 2

page _ of _
FORM X PEST . '/I 1/87 Rev.

flR300719



10 ^ ~~ EPA SAMPLE NO.
PESTICIDE/PC3 IDENTIFICATION

Lab Name:" P.-yr.t -J/Q>M f\Ly ;-.N . . Ur , Contract: /,.j?-i^g'CCiq

Lab Cede: P'vr, Case No.: _____ SAS No. : 5166 "C. SDG No,:

GC Column ID (1): Oftt"u. GC Column ID (2): _CB3\C

Instrument ID (1) : A______ Instrument ID (2) : fl

Lab Sample ID: i

Lab File ID: ___________ (only if confirmed by GC/MS)

PESTICIDE/PCS RETENTION TIXE RT WINDOW QUANT? GC/MS?
OF STANDARD (Y/N) (Y/N)
FROM * TO

01 l.a.uU^U^A^iM Column 1 3fc-4C 3^-5^ .?(..» 1

02 column 2 /(_.c\ /&'?% /&. eg ____ n

03 I. *g JuoLJH^MrM Column 1

04 Column 2

05 t.i.^..<r •b.û JUijAfT̂ Tsi Column 1 li.^>^ 3i.n

06 Column 2 iq.qi -/Q-g

Column 1

08 Column 2 r3u-

09.1.3AM Mr\ft^H^Ava>* Column 1 33M3 33-31 33- S5"
<J

10 "T T -Column 2 ai-9fc 5^?3 J/.13

11 Column 1 _____

12 Colî nn 2

Comments:

page o f . . . • - . . - .
—— —— FORM X PEST 1/87 Rev,

&R3Q0720
n A A i r\



10 EPA SAMPLE NO.
PESTICIDE/PC3 IDENTIFICATION S"'4«Tc:-//

Name:" \\ c- iL̂ ou r i*-.ŷ  . -.^c- Contract; Ux'LOS.'CCiG I C6~a

.b Cede: vH.ci Case No. : _____ SAS No.: ̂ riu^-c- SDG No,:

GC Column ID (1): 0̂ .̂ -1 GC Column ID (2):

Instrument ID (1): Q______ Instrument ID (2) : ._fl

Sample ID:

Lab File ID: _____.______ (only if confirmed by GC/MS)

PESTICIDE/PCS RETENTION TIME RT WINDOW QUANT? GC/MS?
OF STANDARD (Y/N) (Y/N)
FROM • TO

01 j. j?. % ±1.. A/,/M *.Ux.if.̂  Column 1 û.̂ k JM..TS" OM.t-io \

02 Column 2 i3 ̂^ /?..?£?

03 LI,--! -L,*? /._LH.̂ -it.axj Column 1

04 ' Column 2 1 6 -PC /g".?̂  /L-.C5 ^

05 j, i-r Jo>.f.fH>Ux*g*j Column 1 3^-5g c?̂ 3fa ?<?-5Q X"
°6 Column 2 J"5.(,3 /7-..5J?

07 /. ;.j c- jgX/? c/L[rtNWt>f Column 1

OS Column 2 /^.^i ' /<? ij

Column 1 36.90 36-?5".
c/

10 . 'Column 2

11 A. 3. ?.w > j[/̂  rj. k/frlrfĵ /J Coluan 1 33-V5" ^̂  ^̂  33-5^
c?

12 Column 2 ??.g6> 3U3_ '̂i?3

Comments :

.1

page _ of __
FORM X PEST ."'v"v"l/87 Rev,

AR30072.1 --"--^--', - " . - -



' • .. • 10 . EPA' SAMPLE NO.
' PESTICIDE/PCS IDENTIFICATION * . . T̂*.L$e -"

• - ' - • - - - -: - - - \ ~ ———————— ~ —————

Lab Name ;" £K j^ r?a.V̂  c. W ^ • •• * c . Contract: /rfi-q^'OC'iP I

Lab Code: Or^cs Case "No.: _____ SAS No.: g"/te?-f, SDG No.:

GC Column ID (1): ' Qpj^i GC Column ID (2):

Instrument ID (1): a '______ Instrument ID (2):

Lab Sample ID: ^A--;_______j_ . •

Lab File ID: ___________ (only if confirmed by GC/MS)

PESTICIDE/PCB RETENTION TIXE RT WINDOW .QUANT? GC/MS?
• OF STANDARD " (Y/N) (Y/N)

, - - FROM ' TO'

01 Vc,xnfrklju.vJlr.v^.\j ' Column 1 -•' • ?a v/.5r- ^p./r • -

02 Column 2 .>- C.T 30.01

03 , • . Column 1

04 - ' Column 2

05 ______ • • Column 1

06 •'-'* -.Column 2

07 ___________ ̂ * -'• , Column- "l

08 * Column" 2
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<* In Reference to Case Mbfc};

Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

Telephone Record Log

Date of Call: \ 1 1 (p I *{ Q

Laboratory Name: _____
Lab Contact:

Region:
Regional Contact:

Call Initiated By: y( Laboratory ___ Region

In reference to data for the following sample number(s):
i/5"—t_L —^ U/ ̂-"7 c 8 —-^——————————i—j—wi^—=^_j_

Summary of Questions/Issues Discussed:

Summary of Resolution:

(

) /<-_^_ ^ ^

.
-ft*,

/Z.̂ ^̂,
Signature

Distribution: (i) Lab Copy, (2) Region Copy, (3) SMO Copy

AR300723



g»

In Reference to Case No(s).

* (L̂ t j

Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

Telephone Record Log

Date of Call: _____/- R - 90
/-?

Laboratory Name: __
Lab Contact; __

Region: __
Regional Contact: __

Call Initiated By: yXlaboratory __ Region

In reference to data for the following sample number(s):
10

f
^

rvSummary of Quest ions /Issues Discussed:

Summary of Resolution:

Signature 7^ ° Date

istribution: (!) Lab Copy, (2) Region Copy, (3) SMO Copy



In Reference to Case No{s):
5165-C Task 2
Standard Chlorine, TES/VE]:SAR

Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

Telephone Record Log

Date of Call: 12 January 1990

Laboratory Name: PACE

Lab Contact: Bill Scruden
Region: HI
Regional Contact: Colleen Walling

Call Initiated By: X Laboratory Region
In Reference to data for the following sample number(s):
Two aqueous samples sent under this case.

Summary of Questions/Issues Discussed:
The lab received an "extra" aqueous sample with these soils. It was not labeled as a
rinsate. Is it actually a rinsate which was not included in the SAS original request or is
it additional volume?

Summary of Resolution:
Per the sampler(VERSAR): these were two separate rinsates not additional volume and
they want both samples analyzed. Per Tern Shaughnessy of SMO the lab must analyze
both samples. ,„

Signature
Distribution: (1) Lab Copy, (2) Region Copy, (3) SMO Copy, (4) Dave Basko.
VERSAR. Langhorne . (5) Colleen Walling (6) Diann Sims . (7) Bob Guarni
(3HWm. (8) Elaine SpiewakflHWlT. . (9) trouble file

lfR3W7i?0



In Reference to Case No(s):
5165-C Task 2, Standard Ch
TES/VERSAR

onne,

Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

Telephone Record Log

Date of Call: 16 January 1990

Laboratory Name: PACE
Lab Contact: Bill Scruden

Region: HI
Regional Contact: Colleen Walling/Stevie Wilding

Call Initiated By: X Laboratory Region

In Reference'to data for the following sample number(s):
All samples sent under this case.

Summary of Questions/Issues Discussed:
The lab suggests that the concentration requested for the surrogates is too low.
Additionally, their detector does not discern 2-fluorobiphenyi, even at higher
concentrations.

Summary of Resolution:
Per Stevie Wilding: the surrogate concentration should be increased to 1000 ug/Kg.
The surrogate 2̂ KronaphthaIene may be used instead of 2-fluorobiphenyL All samples
must be re-prepared with 2-chloronapthalene and re-extracted. The re-extraction will not
be penalized for riot meeting the 10 day technical holding time.

Signature & Date - '""-"
Distribution: (1) Lab Copy, (2) Region Copy, (3) SMO Copy, (4V Dave jaslĝ -f
VERSAR. Langborne, (5) Colleen Walling. (6) Diann Sims. (7) EaL - - - -
(8) Stevie Wilding. (9) Elaine Spiewak QHWITI , (10) trouble file ,



.S. Environmental Protection Agency
> Sample Management Office
'09 Kadison Street, Alexandria, VA 22313
PHONE: (703) 557-2490 or FTS 557-2490

SAS Number

SPECIAL ANALYTICAL SERVICES
Regional Request

Regional Transmittal Telephone Request

A. EPA Region and Client: EPA Region III

lling £JV\
/

B. Regional Representative: Colleen K. Walling £JV\

C. Telephone Number: (301) 266-9180 .
S* V

D. Date of Request: December IS", 1SS3 ™

E. Site Name: Si-Ward Chlorine tff Oel^are, Dekuja.re Cifvj V

--̂ P̂"1
Iease provide below a description of your request for Special Analytical Services
der the Contract Laboratory Program. In order to most efficiently obtain

laboratory capability for your request, please address the following
considerations, if applicable. Incomplete or erroneous information may result in
delay in the processing of your request. Please continue response on additional
sheets, or attach supplementary information as needed.

1. General description of analytical service requested:
Ar\a.lySi.s oT j,0 /ow Co^C«n"t" Pa'ticit Sc i I/5e.d.(wiert~t" $a.mple.S *T*or~ i,̂  2j ̂
1,2,3-frichiore benzine * 1, 3. 5"-^fcric.hIor6den&«rte J 1_ Z, -4, 5"-ietra.cKforo
lj 2^ 3^ 4— •6e"tra.cHfcroi3er\BeAe j peo^ chtoro

2. Definition and number of work units involved (specify whether whole
samples or fractions; whether organics or inorganics; whether aqueous or
soil and sediments; and whether low, medium, or high concentration):

o-f 1C /-uJ
8 sc

6R300727



3. Program (specify whether Superfund (Remedial or Enforcement), RCRA, NPDES,
etc.), Justification for analysis and Site Account Number:

: RP R3L/ FS

SAS Approved By:

4. Estimated dmte(s) of collection: Ts-Aaa-ry 2. irKro^aK Febnj.-a.rv 2i3 133O

5. Estimated date(s) and method of shipment: Jij.nu.xry Z thra^h RVua/y Z_ 133O

t Express-

6. Approximate number of days results required after lab receipt of samples:
must fee crr-crrvn^ wi't̂ in lO dxs o-f -S'a.^le Co

co i ,I-a-5T*
7. Analytical protocol required (attach copy if other than a protocol currently

used In this program):
Test tfetWs for- EuJatu^frno 5s /»a uKc,-4e£ (Sû ê J)} ~̂ (>̂  Ê r°>b

Ls 35"5"C (̂ f̂ĉ rĉ  Fy-er̂ ĉ ovi) ̂ ad 8 1 ZO ("chlori nnW f/̂ <clro cartons -

8. Special technical Instructions (If outside protocol requirements, specify
compound names, GAS numbers, detection limits, etc.):

_L .

9. Analytical resntts required (If known, specify format for data sheets, QA/QC
reports, Chain-of-̂ Custody documentation, etc.). If not completed, format of
results will be-left to program discretion.

See

10. Other (use additional sheets or attach supplementary Information, ks needed;



11. Name of sampling/shipping contact: Dâ U A.

Phone: (Z\$) 7-fi-42Li

12. Data Requirements ^
Precision Desired

Parameter Detection Limit (+ or - Concentration)
1,2,-f-tricKtorofaerttene. 330- /fc> +/- 2O %
l^S-tricMcrofcertat-^ 33O
1,3,5"—

330
330 x̂ /f̂  ,/
330 J^ '
^^^ //A ( "330 ̂/ê  +/-

on//- *Ltff
/13. QC Requirements

Limits
Audits Required Frequency of Audits (Percent or Concentration)

h-S 1/20 cr 1 /featch +/- 2S 7o
6lankS 1/20 or I /batch < 3 3O

1/2O or 1/bdtcPv H-/- 3O% ecuerv

^Chestc ^-K-idlwJL 1/iO or 1 /b*tcK
I 10 or ir

("imits on!/j no"* /narttffaiory (correct"/, aĉ '«n not
14. Action Required if Limits are Exceeded

Bĵ fe : A&M»I9e all -scssacIa-W SX-pk* «ffer Cflrretfff"c ^ctJon K«.i

15. Request prepared by: O-^uicl A.

Date: December If, J983

16. Request revlewedyby:

Date:

A K 9tf,M. P/L?*~—• '̂\<f\-« /̂
Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services. Should

have any questions or need any assistance, please contact:your "-r-1—-̂
preservative at the Sample Management Office.



ATTACHMENT 1

Standardize instruments according to manufacturer's
instructions. Analytical procedures, as described in the
attached method, MUST be followed even if the text just indicates
that those procedures should be followed. Report all holding
times on the data sheets.

The instrumentation must be calibrated daily using five
calibration standards and a calibration blank. The calibration
standards must contain all target analytes at concentrations ̂ U\o
bracket the anticipated range of measurement, and these standards
must be prepared fresh daily from the stock solution. One of the
calibration standards must be near, but above, the method
detection limit. Continuing calibration must be performed by
analyzing one calibration standard (containing all target
analytes) at the mid-ranqe of the initial calibration curve after
each ten samples. Thertfrf** &î rof this continuing calibration
standard must be +/- 20 percent of the wtr*.̂  r̂ sp̂ s 4xri-r *f -fkc. iVtfrl
calibration, or else initial calibration must be repeated, and
all samples analyzed since the last acceptable continuing
calibration standard must be reanalyzed.

All samples must be spiked with 2-fluorobiphenvl as a
surrogate compound^" ̂  n«-»:i-^V -fr̂ X <̂ p*&«&̂ &«~~-> ̂  too ̂  (

A matrix spike must be analyzed at a frequency of 1/20
samples or I/batch, whichever is more frequent. The spike
concentration must be 1 to 5 times the background sample
concentration and must be determined by screening .

A QC check standard must also be analyzed at _a frequency of
1/20 samples or I/batch, whichever is more frequent. This check
standard must be prepared from an independent source material of
that used ..tcuprepare that calibration standards.

A methp4 blank must also be. analyzed at a frequency of 1/20
samples or I/batch, whichever is more frequent.

flR300730



Data package must Includet All raw data, all instrument and/or
equipment calibration results, calculations, blank results,
duplicate results, chain of custody forms, SAS request forms, SAS
packing list(s) or, traffic report(s), copy of airbill(s) , and
copies of analyst's logbooksCsigned by analyst) with date and
time of sample preparation and analysis.

The cover page and all sample report forms MUST be labled with
the complete EPA sample number as it appears on chain of custody
and CLP paperwork.

The case narrative must document all problems encountered and the
subsequent resolutions* • List instrumentation and methods
employed for analysis. Also, note whether samples were preserved
or not and the procedure utilized in preservation. EPA QC
reference samples, or equivalent reference samples must be
identified as to source and lot number. Documentation of "true"
value and associated ?5 7. confidence limits must be provided for
any reference samples used.

flR30073l



METHOD 3550

SONICAT10N EXTRACTION

1.0 SCCFE AND APPLICATION

1.1 Method 3550 is a procedure for extracting nonvolatile and semi-
volatile organic compounds from solids such as soils, sludges, and wastes.
The sonicatlon process ensures Intimate contact of the sample matrix with the
extraction solvent.

1.2 The method is divided into two sections, based on the expected
concentration of organics in the sample. The low concentration met^cc
(Individual organic components of £20 mg/kg) uses a larger sample size and a
more rigorous extraction procedure (lower concentrations are more difficult to
extract). The high concentration method (Individual organic components of
>20 tngAg) 1s much simpler and therefore faster.

1,3 It is highly reccmmended that the extracts be cleaned up prior to
analysis. See Cleanup, Section 4.2.2 of Chapter Four, for applicable methods.

2.0 SUMMARY OF METHOD

2.1 Low concentration method: A 30*g sample is mixed with anhydrous
sodium sulfata to .fora a free-fiowing powder. This is solvent extracted three
times using sonicatlon. The extract is separated from the samole by vacuum
filtration or centrifugation. The extract is ready for cleanup and/or
analysis fallowing concentration.

2.2 High concentration method: A 2-g sample 1s mixed with anhydrous
sodium sulfate to fora a free-flowing powder. This is solvent extracted ones
using sonicatlon. A portion of the extract 1s removed for cleanup anc/or
analysis.

3.0 INTERFERENCES

3.1 Refer to Method 3500. " .

4.0 APPARATUS.AND MATERIALS

4.1 Apparatus for grinding; If the sample will not pass through a 1-mm
standard sieve or cannot DC extruded through a 1-mra opening, 1t should be
processed Into a homogeneous sample that meets these requirements. Fisher
Mortar Model 155 Grinder, Fisher Scientific Co., Catalogue Number 8-323, or an
equivalent brand and model, is recommended for sample processing. This
grinder should handle most solid samples, except gummy, fibrous, or oily
materials. . . .

3550 - 1 - . - , - . - - - - - -
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4.2 Sonicatlon: A horn-type sonlcator equipped with a titanium tip
should be used. The following sonicator, or an equivalent brand and model, is
recommended:

Ultrasonic cell disrupter: Heat Systems - Ultrasonics, Inc., Model
W-335 (475 watt) sonlcator or equivalent (Power wattage must be a
minimum of 375 with pulsing capability and No. 200 1/2" Tapped
Disrupter Horn) plus No. 207 3/4" Tapped Disrupter Horn, and No. 419
1/8" Standard Tapered mlcrotlp probe.

4.3 Sonabox: Recommended with above disrupters for decreasing
cavltatlon sound (Heat Systems - Ultrasonics, Inc., Model 4323 or

• equivalent) .

4.4 Apparatus for determining percent moisture:

4.4.1 Oven: Drying.

4.4,2 Desiccator.

4,4.3 Crucibles: Porcelain.

4.5 Pasteur glass pioets: Disposable, 1-ml.

4.5 Beakers; 4QO-mL«

4.7 Vacuum filtration apparatus;

4.7.1 Buchner funnel.
4.7.2 Filter paper: Whatman No. 41 or equivalent.

4.8 Kudema-Oanish (K-0) apparatus:

4.3.1 Concentrator tube: 10-fflL graduated (Kontes K-570050-1025 or
equivalent) ,

4.3.2 Evaporator flask: 500-mL (Kontes K-570001-0500 or
equivalent) .

4.3.3 Snyder column: Three-ball macro (Kontes K-503000-0121 or

4.S...4- Snyder column: Two-ball micro (Kontes K-569001-0219 or
equivalent).

4.9 Boiling chips; Solvent extracted, approximately 10/40 mesh (silicon
carbide or equivalent; .

4.10 Water bath; Heated, with concentric ring cover, capable of
temperature control (*5*C). The bath should be used 1n a hood.

3550 - 2
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4.11 Balance: Top-loading, capable of accurately weighing 0.01 g.
4.12 Vials and caps; 2-mL for GC auto-sampler.

4,13 Glass scintillation vials: At least 20-ral, with screw-cap and
Teflon or aluminum foil liner,

4.14 Soatula; Stainless steel or Teflon.

4.15 Orvinc column.; 20-mm I.D. Pyrex chromatcgraphic column with Pyrex
glass wool at Dottoci ana a Teflon stopcock.

NOTE: Fritted glass discs are difficult to decontaminate after highly
contaminated extracts have been passed through. Columns without frits
may be purchased. Use a small pad of Pyrex glass wool to retain the
adsorbent. Prtwash the glass wool pad with 50 ml of acstone followed by
50 mL of elutlon solvent prior to packing the column with adsorbent.

4.16 Syr? nee t 5-fnL.

5,0 REAGENTS

5.1 Sodium sulfats: Anhydrous and reagent grade, heatsd at 400*C for
4 hr, coolea in & cesiccator, and stored 1n a glass bottle. Baker anhydrous
powder, catalog #73898, or.equivalent.

5.2 Extraction solvents; Hethylene chlorideracstone (1:1, v:v).
methyl*ne cniance, nexane ^pesticide quality or equivalent)*

5.3 Exchange solvents: Hexane, 2-propanol, cyclohexane, acetonitrile
(pesticide quanty or equivalent).

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See the introductory material to this chapter, Organic Analytss,
Section 4.1.

7.0 PROCEDURE

7.1 SamoTe handling:

7.nr Sediment/soil samples: Decant and discard any water layer on
a sediment sample. Mix sample thoroughly, especially composited samples.
Discard any foreign objects such as sticks, leaves, and rocks.

7.1.2 Vaste samples: Samples consisting of multiphases must be
prepared by the phase separation method In Chapter Two before extraction.
This procedure Is for solids only.

3550 - 3
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7.1.3 Dry waste sasples amenable to grinding: Grind or otherwise
subdivide the waste so that 1t either passes through 4 1-nsn sieve or can
be extruded through a 1-wn hole. . Introduce sufficient sample into the
grinding apparatus to yield at least 10 g after grinding.

7.2 Determination of percent moisture: In certain cases, sample results
are desirea oasea on a ary-weignt oasis. When such data 1s desired, a portion
of sample for moisture determination should be weighed out at the same time as
the portion used for analytical determination.

7.2.1 Icnediatfily after weighing the sample for extraction, weigh
5-10 g of the sample Into a tared crucible. Determine the percent
moisture by drying overnight at 1Q5*C. Allow to cool 1n a desiccator
before weighing:

q of sample - q of drv sample x 100 . - moisture
g or santpie

7.3 Detgml nation of oH (if required): Transfer 50 g of sample to a
100-mL beaJcerT Aac 50 mL of water and stir far 1 hr. Determine the pH of
sample with glass electrode and pH meter while stirring. Discard this portion
of sample.

7.4 Extraction method for samples expected to contain low concentrations
of orsanlcs anc oesficices i<20

7.4.1 The following step should be performed rapidly to avoid loss
of the more volatile extractables. Weigh approximately 30 g of sample
Into a 400-mL beaker. Record the weight to the nearest 0.1 g. Non-
porous or wet samples (guray or clay type) that do not have a free-
flowing sandy texture must be mixed with 60 g of anhydrous sodium sulfate
using a spatula. The sample should be free-flowing at this point. Add
1 mL of surrogate standards to all samples, spikes, and blanks (see
Method 3500 for details on the surrogate standard solution and the matrix
spike solution). For the sample in each analytical batch selected for
spiking, add 1.0 mL of the matrix spiking standard. For base/neutral-
acid analysis, the amount added of the surrogates and matrix splicing
compounds should result' 1n a final concentration of 100 ng/uL of eacn
base/neutral analyte and 200 ng/uL of each add analyte in the extract to
be analyzed (assuming a 1 uL Injection). If Method 3640, Gel -permeation
cleanu^^is to be used, add twice, the volume of surrogates and matrix
spiking, compounds since half of the extract is lost due to loading of the
G?C column. Immediately add 100 mL of 1:1 methylene chloride:acetone.

7.4.2 Place the bottom surface of the tip of the #207 3/4 in.
disrupter horn about 1/2 in. below the surface of the solvent, but above
the sediment layer.

7,4.3 Sonicate for 3 »1n, with output control knob set at 10 and
with mode switch on Pulse and percent-duty cycle knob set at 50i. 06 NOT
use microtip probe. > . . - ' - ' . ' - - - .

3550 - 4 - --.
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7.4.4 Decant and filter extracts through Whatman No, 41 filter
paper usi ng vacuum f11 tratlon or centri fuge and decant extractlon
solvent.

7.4.5 Repeat the extraction two or more times with two additional
100-mL portions of solvent. Decant off the extraction solvent after each
sonicatlon. On the final scnication, pour the entire sample into the
Buchner funnel and rinse with extraction solvent.

7.4.6 Assemble a Kudema-Oanish (K-0) concentrator by attaching a
10-mL concentrator tube to a 500-mL evaporative flask.

"7.4.7 Dry the extract by passing it through a drying column
containing about 10 en of anhydrous sodium sulfate. Collect the dried
extract in a K-0 csncentrator. Wash the extractor flask and sodium
sulfate column with 100-125 nL of extraction solvent to complete the
quantitative transfer.

7.4.3 Add one or two clean boiling chips to the evaporative flask
and attach a three-ball Snyder column. Prewet the Snyder cslumn by
adding about i mL methylene chloride to the top. Place the X-D apparatus
on a hot water bath (3Q-90*C) so that the concentrator tube is partially
immersed in the hot water and the entire lower rounded surface of the
flask 1s bathed with hot vapor. Adjust the vertical position of the
apparatus and the water temperature, as required, to complete the
concentration 1n 10-15 min. At the proper rate of distillation the balls
of the column will actively chatter, but the chambers will not flood witn
condensed solvent. When the apparent volume of liquid reaches 1 mL,
remove the K-0 apparatus and allow it to drain and cool for at least
10 min.

7.4.9 If a solvent exchange is required (as indicated in Table 1),
momentarily remove the Snyder column, add 50 mL of the exchange solvent
and a new boiling chip, and re-attach the Snyder column. Concentrate the
extract as described in Paragraph 7.4.3, raising the temperature of the
water bath, if necessary, to maintain proper distillation.

7,4.10 Remove the Snyder column and rinse the flask and Its lower
joints "into the concentrator tube with 1-2 mL of methylene chloride* or
exchange solvent. If sulfur crystals are a problem, proceed to Methoc
3660 fo£*dcJ.eanup. The extract may be further concentrated by using the
technique^utlined in Paragraph 7.4.11 or adjusted to 10.0 mL with the
solvent -last used.

7.4.11 Add a clean boiling chip and attach a two-ball micro-Snyder
column to the concentrator tube. Prewet the column by adding approxi-
mately 0.5 mL of methylene chloride or exchange solvent through the top.
Place the apparatus in the hot water bath. Adjust the vertical position
and the water temperature, as required, to complete the concentration in
5-10 min. At the proper rate of distillation, the balls of the column
will actively chatter, but the chambers will not flood.- Vh.en the liquid

3550 - 5
Revision 0
Date SeotemDer 1986

fiR3G0736



TASLE 1 , S?£CI?IC EXTKACTIOK CONDITIONS FOR VARIOUS OETSS-llNATIVE METHODS

Volune Final
•oLv4r.£ ioiv«flt of «rract eccract
required required nquirod vol-jne

Exsradion for for for • for
clrairp CxO vudysis (nO

. - „ «bAf nceivad 2-ffoP«ai heez« l̂ D i.0, 10 J3
5363 M r*c»iv«d bBBBM hnan« 2̂ 3 10U3
5360 M CKslwi hew hcone 10̂ 3 • 10-C
£93 « rvceiwd tauaot * taxji-i 2«0 L JD
21 CO JH nc&lvvd. a**̂  ĉ rsLohccmt 2X 1̂
&20 M rvcalwd hccana hBotne 2̂ 0 1J)

g?yi ,^ u r»ceivei ncn« "* ' -
ffiTO"1," w rscxivmd rant
S310 AC r*ctiv«d jegccni-̂ --Lft * *"

sepxrsce *r*4 *£. bao»/raa_cni cm:jrr\, Mccixd 3650 itculd be perfaraod I
tcrzncn of ete n.i . AC: u 10 ̂D aL.

ay b« acaiyzad, by Htttod Ŝ Q , mini a I -0 «L 2-?rapKaoi ccsract by d'TID. rttchoi
rj JEI opdccul d«rlvxci=iricci procsdun £sr phenols uftic_i result ir. * 10 aL

crac: ta be calyzad br GC/EC.

specificity of »>S »? ssrice ciuraip of ci» eccracis ucmecassary, Ruer ta Ĵ ttod 36CO iar
en t̂ x c'tanrp prccccur-a xvxlLable If requiretl.
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reaches an aoparent volume of approximately 0.5 mL, remove the apparatus
from the water bath and allow to drain and cool for at least 10 min.
Remove the micro-Snyder column and rinse Its lower joint into the
concentrator tube with approximately 0.2 mL of appropriate solvent.
Adjust the final volume to the volume required for cleanup or for the
determinative method (see Table 1).

7.4,12 Transfer the concentrated extract to a clean-screw-cap vial.
Seal the vial with a Teflon-lined lid and mark the level on the vial.
Label with the sarnie number and fraction and store 1n the dark at 4"C
until ready for analysis or cleanup.
7.5 Extraction method for samples expected to contain hich concen-

trations of orsamcs L>ZQ

7.5.1 Transfer approximately 2 g (record weight to the nearest
0.1 g) of sairale to a 20-mL vial. Wipe the mouth of the vial with a
tissue to remove any sainole material. Record the exact weight of sample
taken. Cac the vial before proceeding with the next sample to avoid any
cross contamination.

7.5.2 Add 2 g of anhydrous sodium sulfate to sample in the 20-mL
vial and mix well.

7.5.3 Surrcgate standards are added to all samples, spikes, and
blanks (see Methca 3500 for details on the surrogate standard solution
and en the matrix spike solution). Add 2.0 mL of surrogate spiking
solution tc sainale mixture. For the sample 1n each analytical batch
selected'for spiking, add 2.0 mi. of the matrix spiking standard. For
base/neutral-acid analysis, the amount added of the surrogates and matrix
spiking ccrrccuncs should result in a final concentration of 200 ng/uL of
each base/neutral analyte and 400 ng/uL of each acid analyte in the
extract to be analyzed (assuming a 1 uL injection). If Method 3640, Gel-
permeation cleanup, is to be usedt add twice the volume of surrogates and
matrix spiking compounds since half the extract is lost due to loading of
the G?C column.

7,5.4 Immediately add whatever volume of solvent is necessary to
bring the final volume to 10.0 mL considering the added volume of
surrogates and matrix spikes. Disrupt the sample with the 1/8-fn.
tapereo^micratlp ultrasonic probe for 2 min at output control setting 5
and with-mode switch on pulse and percent duty cycle of 50X. Extraction
solvents:-are:

1. Nonpolar compounds, i.e.. organochlorine pesticides and
PC3s: hexane.

2. Extractafale priority-pollutants: methylene chloride.

7.5.5 Loosely pack disposable Pasteur pipets with 2- to 3-cm Pyrex
glass-wool plugs. Filter the extract through the .-glass wool and collect

3550 - 7
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5.0 mL in a concentrator tube 1f further concentration is required.
Follow Paragraphs 7.4.6 through 7.4.12 for details on concentration.
Normally, the 5.0 mL extract Is concentrated to 1.0 raL.

7.5.5 The extract Is ready for cleanup or analysis, depending on
the extent of Interfering co-extractives.

8.0 QUALITY CONTROL
8.1 Any reagent blanks or matrix spike samples should be subject to

exactly the same analytical procedures as those used on actual samples.
S.2 Refer to Chaster One for specific quality control procedures and

Method 3500 for extraction and sample preparation procedures.

9.0 METHOD PERFORMANCE
9.1 Refer to the determinative methods for performance data.

10.0 REFERENCES
1. U.S. EPA 40 CFR Part 136, •Guidelines Establishing Test Procedures for the
Analysis of Pollutants Under the Clean Water Act; Final Rule and Interim Final
Rule and Proposed Rule," October 25, 1984.
2. U.S. E?A, Interlaboratory Comparison Study: Methods for Volatile and Semi-
Volatile Compounds, Environmental Monitoring Systems Laboratory, Office of
Research and Development, Las Ve.as, NV, EPA 600/4-84-027, 1984.
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METHOD 8120

CHLORINATED HYDROCARBONS

l".Q SCOPE AND APPLICATION

1.1 Method 8120 is used to determine the concentration of certain
chlorinated hydrocarbons. Table 1 Indicates compounds that may be determined
by this method and lists the method detection Unit for each compound 1n
reagent water. Table 2 lists the practical quantitation limit"(PQL) for other
matrices.

2.0 SUMMARY OF METHOD

2.1 Method 8120 provides gas chromatographic conditions for the
detection of ppb levels of certain chlorinated hydrocarbons. Prior to use of
this method, accrcpriate sairple extraction techniques must be used. Both neat
and diluted organic liquids (Method 35HO, Waste Dilution) may be analyzed by
direct Injection. A 2- tc 5-uL aliquot of the extract 1s Injected into a gas
chrcmatsgraph (GC) using the solvent flush technique, and compounds 1n the GC
effluent are detected by an electron capture detector (ECD).

2.2 If interferences'are encsuntered In the analysis, Method 8120 may
also be performed on extracts that have undergone cleanup using Method 3620.

3.0 INTERFERENCES

3.1 Refer ta Methods 3500, 3600, and 8000.

3.2 Solvents, reagents, glassware, and other sample processing hardware
may yield discrete artifacts and/or elevated baselines causing
misinterpretation of gas chromatograms. All of these materials must be
demonstrated to be free from Interferences, under the conditions of the
analysis, by analyzing method "blanks. Specific selection of reagents and
purification of solvents by distillation 1n all-glass systems may be required.

3.3 Interferences ccextracted from .samples will vary considerably from
source to sourer, depending upon the waste being sampled. Although general
cleanup techniques are recommended as part of this method, unique samples may
require additional cleanup.

4.0 APPARATUS AND MATERIALS

4.1 Gas chromatooraoh:

4.1.1 Sas chranatograph: Analytical system ~ complete-with gas
chromatograph sui tab1e for on-coluran 1nj ecttons '

8120 - 1
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TABLE I. GAS CHRQMATOGRAPHY OF CHLORINATED HYDROCARBONS

Compound

Benzal chloride
Btnzotrl chloride
Benzyl chloride
2 -Chl aronaphthal ene
1 , 2-01 chl orofaenzene
1, 3-01 chl orofaenzene
1,4-01 chl arcbenzene
Hexachlorobenzene
Hexachlorobutadlene
Hexachl orocycl ohexane
Hcxachl orocycl opentadi ene
Hexachloroethane
Tetrachl orobenzenes
1 , 2, 4~Tri chl orobenzene
Pentachlorahexane

Retention

Col. 1

2.7*
6.6
4.5
5.2
5,6*
7,7

nd
4.9

15.5

time (min*)
S

Col. 2 -

3.6*
9.3
6.8
7.6
10. lb
20.0

16.5C
8.3

22.3

Method
Detection
11 rait. (ug/L)

- -

"0.94
1.14
1.19
1.34
0.05
0.34

0.40
0,03

0.05

nd » not determined.
4150*C column temperature.

b165*C column temperature,

C100*C column temperature.
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TABLE 2. DETERMINATION OF PRACTICAL QUANTITATION LIMITS (PQL) FOR VARIOUS
•MATRICES*

Matrix

Ground water
Low-level soil by sonlcatlon with G?C cleanup
High-level soil and sludges by sonlcatlon
Non-water avisclble waste

Factor*

10
670

10,000
100,000

aSample PQLs are highly matrix-dependent. The PQLs listed herein are
provided for guidance and may not always be achievable.

bPQL » [Method detection limit (Table 1)] X [Factor (Table 2)]. For non-
aqueous samples, the factor 1s on a wet-weight basis.
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accessories, including detectors, column supplies, recorder, gases, and
syringes, A data system for measuring peak areas and/or peak heights is
recommended.

4.1.2 Columns:

4,1.2.1 Column 1: 1.8-ffl x 2-mm I.D. glass column packed with
15 SP-1000 on Supelcoport (100/120 mesh) or equivalent.

4.1.2.2 Column 2: 1.8-m x 2-mm I.D. glass column packed with
1.55 OV-1/2.45 OV-225 on Supelcoport (80/100 mesh) or equivalent.

4.1.3 Detector: Electron capture (ECO),

4.2 Kudema-Oanish fK-Ol apparatus:

4.2.1 Concentrator tube: 10-mL, graduated (Kontes K-570Q50-1Q25 or
equivalent). Ground-glass stopper is used to prevent evaporation of
extracts

4.2.2 Evaporation flask: 500-mL (Kontes K-57Q001-500 or
equivalent). Attach to concentrator tube with springs.

4.2.3 Snyder colunn: Three-ball macro (Kontes K-503000-0121 or
equivalent).

£*2,4 Snyder column: Two-ball micro (Kontes K-569QQ1-0219 or
equivalent) *

4-3 Boiling chips; Solvent extracted, approximately 10/40 mesh (sillccn
carbide or equivalent;.

4.4 '-Water bath: -Heated, with concentric ring cover, capable of
temperature control (+5*C). The bath should be used 1n a hood.

4.5 Volumetric flasks: 10-, 50-, and 100-mL, ground-glass stopper.

4.6 Hicrosvrinae: 10-uL..

*•? Syringe: 5-mL.

4.8 VflTrr Glass, 2-, 10-, and 20-mL capacity with Teflon-lined screw
cap.

5.0 REAGENTS

5.1 Solvents: hexane, isooctane, acetone (pesticide quality or
equivalent).

8120 - 4 -
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5.2 Stock standard solutions:

5.2.1 Prtpar* stock standard solutions at a concentration of
1.00 ug/uL by dissolving 0.0100 g of assayed reference material in
isooctane and diluting to volume In a 10-mL volumetric .flask. Larger
volumes can be used at the convenience of the analyst. When compound
purity is assayed to be 965 or greater, the weight can- be used without
correction to calculate the concentration of the stock standard.
Commercially prepared stock standards can be used at any concentration 1f
they are certified by the manufacturer or by an independent source.

5.2.2 Transfer the stock standard solutions into Teflon-sealed
screw-cap bottles. Stare at 4*C and protect from light. Stock standards
should be checked frequently for signs of degradation or evaporation,
especially Just prior to preparing calibration standards from then.

5,2.3 Stock standard solutions must be replaced after one year, or
sooner 1f comparison with check standards indicates a problem,

5.3 Calibration standards: Calibration standards at a minimum of five
concentration ieveis snouia be prepared through di 1 uti on of the stcck
standards with isocctane. One of the concentration levels should be at a
concentration near, but above, the method detection limit. The remaining
concentration levels should correspond to the expected range of concentrations
found in real saicoles or should define the working range of the GC.
Calibration solutions must be replaced after six months, or sooner if
ccmoarison with check stamiards indicates a problem.

5.4 Internal standards fif internal standard calibration is use.^ : To
use this apprcacn, ene analyst must select one or more internal stancarcs that
are similar In analytical behavior to the compounds of interest. The analyst
must further demonstrate that the measurement of the internal standard is not
affected by method or matrix interferences. Because of these limitations, no
Internal standard can be suggested that 1s applicable to all samples.

5.4.1 Prepare calibration standards at a minimum of five
concentration levels for- «ach analyte of interest as described in
Paragraph 5.3.

To each calibration standard, add a known constant amount of
one or m&fe internal standards, and dilute to volume with Isooctane.

5.4.3 Analyze each calibration standard according to Section 7.0.
5.5 Surrogate standards : The analyst should monitor the performance of

the extraction, cleanup (when used), and analytical system and the
effectiveness of the method in dealing with each sample matrix by spiking each
sample, standard, and reagent water blank with one or two surrogates (e.g.,
chlorinated hydrocarbons that are not expected to be 1n the sample)
recommended to encompass the range of the temperature program used in this
method. Method 3 500 n$ff\t ion .5.3.1.1, details Instructions on the prenarat^-
of base/neutral suTJTtJaXfeisu /Wi&crated analogs of analytes ' .
as surrogates for gas chromatographic analysis due to coelut . ... _ .
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6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 "Se- the introductory material to this chapter, Organic Analytes,
Section 4.1. Extracts must be stored under refrigeration and analyzed within
40 days of extraction.

7.0 PROCEDURE

7.1 Extraction:
7.1.1 Refer to Chapter Two for guidance on choosing the appropriate

extraction procedure. In general, water samples are extracted at a
neutral, or as 1s, pH with methylene chloride, using either Method 3510
or 3520. Solid samples are extracted using either Method 3540 or 35=0,

7.1,2 Prior to gas chrcmatographic analysis, the extraction solvent
must be exchanged to 'hexane. The exchange 1s performed during the K-0
procedures listed 1n all of the extraction methods. The exchange is
performed as follows.

7.1.2.1 Following K-0 of the methylene chloride extract to
1-mL using the macro-Snyder column, allow the apparatus to ccol and
drain for at least 10 rain.

7.1.2.2 Momentarily remove the^ Snyder column, add 50 mL of
hexane, a new toiling chip, and reattach the macro-Snyder column.
Concentrate the extract using 1 mL of hexane to prewet the Snyder
column. PUce the K-0 apparatus on the water bath so that the
concentrator tube is partially Immersed 1n the hot water. Adjust
the vertical position of the apparatus and the water temperature, as
required, to complete concentration in 5-10 min. At the proper rate
of distillation the balls of the column will actively chatter, but
the chambers will not flood. Vhen the apparent volume of liquid
reaches 1 mL, nynove the K-0 apparatus and allow it to drain and
cool for at least 10 min. The extract will be handled differently
at this point, depending on whether or not cleanup is needed. If
cleanup is not required, proceed to Paragraph 7.1.2.3. If cleanup
is needed," proceed to Paragraph 7.1.2.4.

7.1.2.3 If cleanup of the extract is not required, remove the
SnySir column and rinse the flask and its lower joint into the
concentrator tube with 1-2 mL of hexane. . A 5-mL syringe is
recommended for this operation. Adjust the extract volume to
10,0 raL. Stopper the concentrator tube and store refrigerated at
4*C if further processing will not be performed immediately. If the
extract will be stored longer than two days, it should be
transferred to a Teflon-sealed screw-cap vial. Proceed with gas
chrcraatographlc analysis.

. , ,- : yAR300i*27
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7.1.2.4 If cleanup of the extract is required, remove the
Snyder column and rinse the flask and its lower Joint Into the
concentrator tube with a minimum amount of hexane. A 5-raL syringe
is reccraended for this operation. Add a clean boiling chip to the
concentrator tube and attach a two-ball raicro-Snyder column, Prewet
the column by adding about 0.5 mL of hexane to the top. Place the
aicro-K-Q apparatus on the water bath (80*0 so that the concen-
trator tube 1s partially tinnersed in the hot water. Adjust the
vertical position of the apparatus and the water temperaturer as
required, to complete concentration 1n 5-10 min. At the proper rate
of distillation the balls of the column will actively chatter, but
the chambers will not flood. When the apparent volume of liquid
reaches 0.5 mL, re-cove the K-0 apparatus and allow it to drain and
cool for at least 10 min.

7.1.2.5 Remove the micro-Snyder column and Hnse the flask and
Its lower joint into the concentrator tube with 0.2 mL of hexane.
Adjust the extract volume to 2.0 raL and procaed with Method 3620.

7.2 Gas ehrcma.tcgriohv conditions (Recommended I:

7,2.1 Colusn 1: Set 55 methane/955 argon carrier gas flow at
25 mL/min flow rate* Set column temperature at 65*C isothermal, unless
otherwise specified (see Table 1).

7.2.2 Column 2: Set 55 methane/955 argon carrier gas flow at
- 25 mL/min flow rate. Set column temperature at 75*C Isothermal, unless

otherwise specified (see Table 1).
7.3 Calibration: Refer to Method 8000 for proper calibration

techniques"! Use TaDie 1 and especially Table 2 for guidance on selecting the
lowest point on- the calibration curve.

7.3.1 The procedure for Internal or external calibration may be
used. Refer to Method 8000 for a description of each of these
procedures.

7,3.2 If cleanup 1s performed on the samples, the analyst should
process a series of standards through the cleanup procedure and then
anal yzftfflr samples by GC. This will validate elution patterns and the
Absence of "Inttrftrtnts from tnt rtagents.
7.4 Gas chromatoaraohic analysis:

7.4.1 Refer to Method 8000. If the internal standard calibration
technique 1s used, add 10 uL of Internal standard to the sample prior to
Injecting.

7.4.2 Follow Section 7.6 1n Method 8000 for Instructions on the
analysis sequence, appropriate dilutions, establishing cjaily- .retention
time windows, and identification criteria. Include a mid-level
after each group of 10 samples In the analysis sequence. -
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7.4.3 Examples of GC/ECD chromatograms for certain chlorinated
hydrocarbons are shown 1n Figures 1 and 2.

7.4.4 Record the sample volume Injected and the resulting peak
sizes (1n area units or peak heights).

7.4.4 Using either th« Internal or external calibration procedure
(Method 8000), determine the Identity and quantity of each component peak
1n the sample chromatograra which corresponds to the compounds used for
calibration purposes. Se- Section 7.8 of Method 8000 for calculation
equations.

7.4.5 If peak detection and identification are prevented due to
Interferences, the hexane extract may undergo cleanup using Method 3620.

7.5 Cleanup;

7.5.1 Proceed with Method 3620 using the 2-mL hexane extracts
obtained from Paragraph 7.1.2.5.

7.5.2 Following cleanup, the extracts should be analyzed by GC, as
described in the previous paragraphs and in Method 8000.

8.0 QUALITY CONTROL

S.I Refer to Chapter One for specific quality control procedures.
Quality control to validate sample extraction is covered in-Method 3500 and in
the extraction method utilized. If extract cleanup was performed, follow the
QC 1n Method 3600 and in the specific cleanup method.

8.2 Procedures to check the GC system operation are found in Method
8000, Section 8.6.

8.2.1 The quality control check sample concentrate (Method 8000,
Section 8.6) should contain each parameter of interest at the following
concentrations in acetone: hexachloro-substltuted hydrocarbon, 10 ug/mL;
and any other chlorinated hydrocarbon, 100 ug/tnL.

8.2.2 Table 3 indicates "the calibration and QC acceptance criteria
for th4-f—method. Table 4 gives method accuracy and precision as
funcrictw-of concentration for the analytes of Interest. The contents of
both Tables should be used to evaluate a laboratory's ability to perform
and generate acceptable data by this method.

8.3 Calculate surrogate standard recovery on all samples, blanks, and
spikes. Determine if the recovery 1s within limits (limits established by
performing QC procedures outlined in Method 8000, Section 8.10).
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8.3,1 If recovery 1s not within limits, the following procedures
are required.

* Check to be sure there are no errors 1n calculations,
surrogate solutions and internal standards. Also, check
instrument performance.

• Recalculate the data and/or reanalyze the extract 1f any of
the above checks reveal a problem.

• Reextract and reanalyze the sample 1f none of the above are
a problem or flag the data as "estimated concentration."

9,0 METHOD PERFORMANCE

9.1 The method was tested by 20 laboratories using reagent water,
drinking water, surface water, and three Industrial wastswaters spiked at six
concentrations over the range 1.0 to 355 ug/L. Single operator precision,
overall precision, and method accuracy were found to be directly related to
the concentration of the parameter and essentially Independent of the sample
matrix. Linear equations to describe these relationships for a flame
lonizatlon detector are presented in Table 4.

9.2 The accuracy-and precision obtained will be determined by the sample
matrix, sainple-preparatlon technique, and calibration procedures used.

10.0 REFERENCES

1. "Development and Application of Test Procedures for Specific Organic Toxic
Substances 1n Vastewaters, Category 3 - Chlorinated Hydrocarbons, and
Category 8 - Phenols," Report for EPA Contract 63-03-2525 (in preparation).

2. Burke, J.A. "Gas Chrcmatography for Pesticide Residue Analysis; Some
Practical Aspects," Journal of the Association of Official Analytical
Chemists, 48, 1037, 1965.

3. "EPA Method Validation Study 22, Method 612 (Chlorinated Hydrocarbons),"
Report for EPA Contract 63-03-2625 (in preparation).

4, "Method—Performance for Hexach 1 orocycl opentadi ene by Method 612,"
Memorandum frcw-R. Slater, U.S. Environmental Protection Agency, Environmental
Monitoring ancLSupport Laboratory, Cincinnati, Ohio 45268, December 7, 1983.

5. U.S. EPA 40 CFR Part 136, "Guidelines Establishing Test Procedures for the
Analysis of Pollutants Under the Clean Water Act; Final Rule and Interim Final
Rule and Proposed Rule," October 26, 1984.
6. Provost, L.P. and R.S. Elder, "Interpretation of Percent Recovery Data,"
American Laboratory, ̂5., pp. 58-63, 1983.

7* "Determination of Chlorinated Hydrocarbons in Ihdusti :
Wastewaters," Report for EPA Contract 68-03-2625 (1-n preparat
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TABLE 3. QC ACCEPTANCE CRITERIA*

Parameter

2-Chl oronaphthal ene
If2-01chlorobenzene
1,3-01 chl orobenzene
1 , 4-01 chl orobenzene
Hexachlorobenzene
Hexachl orcbutadi ene
Hexachl orocycl opentadl ene
Hexachloroethane
1 , 2, 4-Tri chl orobenzene

Test
cane.
(ug/L)

100
100
100
100
10
10
10
10
100

Limit
for s
(ug/L)

37.3
28.3
26.4
20.8
2.4
2.2
2.5
3.3

31.6

Range
for T
(ug/L)

29.5-125.9
23.5-145,1
7.2-133.6
22.7-126.9
2.6-14.8
D-12.7
0-10.4

2.4-12.3
20.2-133.7

Range
?, PS
(S)

9-143
9-160
0-150
13-137
15-159
D-139
0-111
8-139
5-149

s » Standard deviation of four recovery measurements, 1n ug/L.
T « Average recovery for four recovery measurements, 1n ug/L.

PI PS * Percent recovery measured.

D * Detected; result must be greater than zero.
Criteria from 40 CFR Part 136 for Method 612. These criteria are based

directly upon the method performance data in Table 4. Where necessary, the
limits for recovery have been broadened to assure applicability of the limits
to concentrations below those used to develop Table 4.
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Table 4, METHOD ACCURACY AND PRECISION AS FUNCTIONS OF CONCENTRATION*
Accuracy, as Single analyst Overall
recovery, x1 precision, sr' precision,

Parameter ' (ug/L)________(ug/L) S' (ug/L)

Chlorsnaphthalene Q.75C+3.21 0.2H3:-1.17 0.3S7-1.39
It2-Q1chlorafaenzene 0.8SC-Q.70 0.222-2.95 0.417-3,92
1,3-01chlorobenzene 0.72C+Q.37 0.217-1.03 . 0.497-3,93
lf4-01chlorcbenzene Q.72C+2.SQ 0.167-0.48 ' 0.357-0,57
Hexachlorobenzene 0.87C-0.02 Q.147-H3.Q7 0.367-Q.19
Hexachlorcbutadiene Q.51C-HD.03 0.1S7+O.QS 0.537-0.12
H«xachlomcyclopentad1enea Q.47C 0.247 0.507
Hexacnloroethane 0.74C-0.02 Q.237-K3.07 0.367-0.00
1,2,4-Trichlorobenzene 0.76C-HD.98 0.237-0.44 0.407-1.37

x1 • Expected recovery for one or more measurements of a sample
containing a concentration of C, 1n ug/L.

sr' « Expected single analyst standard deviation - of measurements at an
average concentration of 7, 1n ug/L.

S1 « Expected Interlaboratory standard deviation of measurements at an
average concentration found of 7, 1n ug/L.

C » True value for the concentration, 1n ug/L.
7 » Average recovery found for measurements of samples containing a

concentration of C, in ug/L.
a£stiraates based upon the performance 1n a single laboratory.
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Case Narrative _ . . ... . .. .
PACE Laboratories, Inc.
Contract No.: 68-H8-0019
SDG No.: 5165C-01, Task II
EPA Sample Nos.: 5165C-01 through

5165C-11

Enclosed Is the data package representing the analysis of 9 soil an&̂ water
samples received under SAS 5165C, Task II. The samples were received January
9 and 11, 1990, and analyzed for chlorinated benzenes (EPA Method 612) by
GC-ECD. Table 1 (attached) contains source and purity information for the
calibration and QC check standards utilized In this SAS.

Please note the following summary comments regarding quality control:

Surrogate .Recoveries All samples were initially extracted within the
10-day holding time (from sample collection) using the surrogate
2-fluorobiphenyl, as required In the SAS scope of work. However, there
was no response for this compound on the GC-ECD, In a 1/16/90 phone
conversation between 8111 Scruton (PACE) and Stevie Wilding (Region
III), Bill suggested that the samples be re-extracted (beyond the
holding time) using 2-chloronaphthalene as an alternate surrogate.
Additionally, since the requested soil detection limit was 330 ug/kg, he
suggested that the surrogate be spiked at 1000 ug/kg rather than the 100
ug/kg stated In the scope of work. Stevie approved both requests and
said there would be no penalties for the missed holding times.

The nine soils were re-extracted using 2-chloronaphthalene as the
surrogate. Except for 51650*09 Dup. and 5165C-11MS, all surrogate
recoveries were within the QC Advisory Limits of 30-1157., as given for
2-fluorobiphenyl in the SAS. Only the seven soils received on 1-9-90
were beyond the holding time.

Insufficient sample remained to re-extract the two rinsates using
2-chloronaphthalene. Surrogate recoveries for these two samples were
not calculated since little or no response was achieved for
2-fluorobiphenyl.

Instrumental Calibrations All initial and continuing calibration
standards met the criteria required by the SAS scope of work.

For the confirmation run, the GC was only calibrated once for the 33
hour run. The % D for 1,2,3,4-tetrachlorobenzene1s exceeded 20% in the
checkrstandard analyzed at the end of the run. Since this run was used
for confirmation purposes only, corrective action was not taken.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Initially, sample 5165C-01 was screened to determine spiking levels.
For the re-extractions, 5165C-11 was used for the MS/MSD analyses
because there was insufficient sample available to do another QC set
using 5165C-01. In order to preserve the holding time of 5165C-11, this
sample was not screened to determine spiking levels. - ̂.nî "a .was
performed using levels determined in the screening of
levels proved to be Insignificant when compared to the ««.̂ «...- .—.„ ..."
the unspiked analysis of 5165C-11. Meaningful recoveries of the spiking
compounds could not be calculated.

SR30G756



Case Narrative
PACE Laboratories, Inc.
Contract No.: 68-W8-0019
SOG No.: 5165C-01, Task II
EPA Sample Nos.: 5165C-01 through

5165C-11

I certify that this data package is 1n compliance with the terms and
conditions of the contract, both technically and for completeness, for other
than the conditions detailed above. Release of the data contained 1n this
hardcopy data package and has been authorized by the Laboratory Manager or his
designee, as verified by the following signature.

Clarence L. Halle, Ph.D. Date
Director of Sampling and Analytical Services
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PACE Laboratories, Inc. SAS 5165-C

TABLE 1 . _ _ . . .

Calibration Standards

Analyte ... Supplier . __ Lot ff . % Purity

1,2,3-Trlchlorobenzene Aldrich JT02308PK - 99

1,2,4-Trichlorobenzene Supelco LA 12157 99

1,3,5-Trichlorobenzene EPA 17603 5000 ± 250 ug/ml

1,2,3,5-Tetrachlorobenzene Riedel de Haen 8288 99

1,2,3,4-Tetrachlorobenzene Aldrich 00330LM 90

Pentachlorobenzene Riedel de Haen 5350 99

Hexachlorobenzene Riedel de Haen 90790 99

P C Check Standards . . .

Analvte Supplier Lot # 7. Purity

1,2,3-Trichlorobenzene EPA 17503 5000 ± 250 ug/ml

1,2,4-Trichlorobenzene Supelco LA23023 20 ug/ml

1,3,5-THchlorobenzene Aldrich HW00718EV 99%

1,2,3,5-Tetrachlorobenzene " Supelco LA2"3023 20 ug/ml

1,2,3,5-Tetrachlorobenzene Supelco LA23023 20 ug/ml

Pentachlorobenzene Supelco LA23023 20 ug/ml

Hexachlorofaenzene Supelco LA23023 20 ug/ml
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SAMPLE DSLXV22T CTOUP (SDG)
SSPOBT <r&) covxa

Lab Name: i r: LgrT-l^X"/^ rV1, • • Contract No.: 68-01-

Lab Code: "PAC& Case No.: __________ "SAS No.: 5/6? 5

Full Sample Analysis Price in Contract: $

SDG No. /First Sample in SDG: fi7fe*T£-Qf-T3./fcl. Sample Receipt Date:
(Lowest EPA Sample Number (MM/DD/YY
in first: shipment of

samples received under SDG)

Last Sample in SDG: /̂/̂ y -n-TJtek.2. Sample Receipt Date:
"(Highest EPA Sample Number " (MM/DD/YY

in last shipment of
samples received under SDG)

EPA Sample Numbers in the SDG (listed in alphanumeric order) :

13

15

• 18

_________ 19

5f fc&CT-1r\ -̂Tî if i_
lu ___....... .. ._• . •—

Note: There are a maximum of 20 field samples in an SDG.

Attach Traffic Reports to this form in alphanumeric order
(i.e., the order listed on this form).

____
// u "" i/ }//•_" . = -'
^Sample Custodian Date







U-S. ENVIRONMENTAL PROTECTION AGENCY . -_
CLP Sample Management Office ^ iAiNumber
P.O. Box SIS - Alexandria, Virginia 22313

Jkone: 703/557-2490 - FT5/557-2490

SPECIAL ANALYTICAL SERVICE
PACKING LIST

Sampling Office:
!/.. __ ,_f - - j i

Sampling Contact:
-~""\ _—l̂ .y i /-> - ."V y~ -.r?.--

(name)

/... .) -.,._*• . .--..y - ,-U i -* -—'— - .

(phone)

Sampling Date(s):
- _? -'i>_- -- .' • 3J& ->

Date Shipped:
' \. /W-

Site Name/Code:
.. -~ j™1-

Ship To:
Ace- '* -..••:<•!: -*•*."-;:&-
l~?t 2 __b j a • J : / V i v - -'V.- r-
^•ir-'.-^r-/.- ."-'"Tvi ~T-: ---i
/. . - \ _- '-/

Ann: ' ' -" — " ' " -?v

For Lab Use Only

Date Samples Rec'd:
l n\qr>
Received By:̂
(Bikt̂ d̂,

Sample Sample Description Sample Condition on
Numbers i.e.t Analysis, Matrix, Concentration Receipt at Lab

3. — -

J5.
6.
7.

10.
n.
12.
13.
14.
15.
16.
17.

13.
19.
20.

-For Lab Use Only

White - SMO Copy, Yellow - Region Copy, Pink - Lab Copy for return to SMO, Gold - Lab Copy

flR300762



U.S. ENVIRONMENTAL PROTECTION AGENCY _^
CLP Sample Management Office *™ wumoer
P.O. Box SIS - Alexandria, Virginia 22313
Phone: 703/557-2490 - FTS/557-2490

SPECIAL ANALYTICAL SERVICE
PACKING LIST

Sampling Office:
\Jeriac*

Sampling Contact:
T>* \nrr_ "S?c<v,«.

(name)

fcif. 7m- v?n
(phone)

Sampling Date{s):
'Me- - *f*/9c

Date Shipped:
'1 Sf Iff

Site Name/Code:
<:o>

Ship To:
PA,C LAW*. Wi«t X^- -
17'0 ~V)cto*V< "V̂ e A-fc'-fk4
nv.wA/e^pcU^r'W ffw*-

Attn: Li-SA L*;+KC*.

For Lab Use Only

Date Samples Rec'd:iiq;ciDi
Received By:

MY\lf"rm̂ iL,
0" V /

Sample . Sample Description Sample Condition on
Numbers i.e., Analysis, Matrix, Concentration Receipt at Lab

2.
3. /(r̂ d-r: I

J/
6,

9. ____________
10. ____________
11. ____________
12. ____________
13, ,̂ __

15.
16.
17.

IS.
19.
20.

. For Lab Use Only|

White - SMO Copy, Yellow - Region Copy, Pink - Lab Copy for return to SMO, Gold - Lab Copy

flR300763



Appendix A

Glossary of Data Qualifiers



GLOSSARY OF DATA QUALIFIER CODES (ORGANIC)

CODES. R^AglKG- TO IPSHTIFTCATIOH
(confidence concerning presence or absence of compounds):

tT * Not: detected. The associated number Indicates approximate sample
concentration necessary to be detected.

(NO CODS) * Confirmed identification.

B * Not detected substantially above the level reported in laboratory or field
blanks .

E » Unreliable result. Analyte may or may not be present' in the sample.
Supporting data necessary to confirm result.

N » Tentative identification. Consider present. Special methods may be needed
to confirm its presence or absence in future sampling efforts.

CODES E£LA5ED TO
(can. be used for both positive results and sample quantitation
limits ) s

<J » Analyte present. Reported valu© may not be accurate or precise.

K » Analyte present. Reported value may be biased high. Actual value is
expected, to be

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.

OL » Not detected, quantitation limit is probably higher.

OTHER CODES

Q * No analytical result.

revised 01/90
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