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ECOLOGY AND ENVIRONMENT, INC.
DALLAS, TEXAS

MEMORANDUM

TO: David Wineman, RPO Region VI
THRU: K.H. Malone, Jr., FITOM W

FROM: Imre Sekelyhidi, FIT Environmental Engineer
DATE: April 1, 1988

SUBJ: Obtain Split Samples from the Vertac Off-Site Areas,
Jacksonville, Arkansas (ARDOO0023440)
(TDD% F06-8708-34)

The FIT was directed to obtain split samples from the Vertac off-site areas
during the sampling performed by International Technology (IT) Corporation.
Soil and sediment samples were to be taken by IT at 28 locations (4 samples
per location). The FIT was to select which one of the four samples to
split. Samples were to be analyzed initially for 2,3,7,8-TCDD and total
dioxin. The latter analytical requirement was dropped by the region during
the laboratory assignment process. Performance Evaluation (PE) samples were
to be requested for 2,3,7,8-TCDD from the Quality Assurance Laboratory,
Environmental Research Center. Samples were collected from September 10
through September 21, 1987.

At the completion of this sampling FIT was advised by IT field personnel
that plans called for a second round of soil/sediment sampling to include
approximately twenty additional locations. This was confirmed by IT in a
letter dated October 5, 1987 (Attachment A).

The amendment to the original TDD to continue field activities, splitting
samples from Bayou Meto, Rocky Branch, and other off-site areas was accepted
by FIT on October 7, 1987. The TDD amendment indicated that sampling would
resume on or about October 10, 1987. Obtaining split samples and performing
other task elements were to remain the same as directed in the original TDD.
Samples were collected from October 10 through October 21, 1987.

According to the specific elements of the original TDD Hercules vas
attempting to have its contractor (IT) duplicate the samples collected
during EPAs off-site RI, of which the FIT's Imre Sekelyhidi was project
manager. The attached "Sampling and Analytical Program Plan, Vertac
0ff-Site Areas," (Attachment B) and "Quality Assurance Project Plan, Vertac
0ff-Site Areas,” (Attachment C) both prepared by IT Corporation, describe
the proposed sampling. Copies of the sampling location maps provided to the
FIT by IT in the field are also attached (Map "A" initial sampling, Map "B"
second round of sampling). During both sampling rounds, FIT made available
to IT personnel original blueprints of the more detailed RI maps to
facilitate the location of sampling areas. The following FIT personnel
received and processed split samples during the two sampling rounds:
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Imre Sekelyhidi, FIT Team Leader Sept. 10-21, 1987
Oct. 14-17, 1987
Oct. 19-21, 1987
James Trusley, FIT Team Member Sept. 10-18, 1987
Heather Schijf, FIT (ICF) Team Member Sept. 10-18, 1987

The following IT personnel collected the samples during both sampling rounds
(Sept. 10-21 and Oct. 14-21, 1987):

Dana Simerly, Project Manager
John Ragsdale, Team Member

Doug Russel, Team Member

Sampling Methodology

The IT team collected the soil samples using a 2-inch diameter bucket auger
and the sediment samples with a modified piston type bed-material sampler,
in accordance with the procedures in the sampling plan. Sample handling and
processing by IT personnel conformed to acceptable standards and was
performed with reasonable care.

Locating Sampling Points

The IT team attempted to find the RI sampling locations. The sampled
locations can be considered to be in the vicinity of the RI locations.
However, the identity of the sampled IT locations and the referenced RI
locations cannot be verified because the RI sampling locations were not
required to be marked.

Rationale of Splitting Samples

During both sampling rounds, the IT project manager repeatedly indicated his
intention of analyzing all 0-3 inch samples, and only these samples from
each location. In view of the attempted effort at "duplicating" the RI
sampling, and the expressed intention of analyzing only one sample per
location, the following rationale was applied for selecting the split
samples:

1. Approximately 1/3 of the splits were selected from the 0-3 inch
level to provide direct comparison of the analytical results with
the IT results.

2. Approximately 1/3 of the splits were selected from the 3-6 inch
level to provide additional information of stratification. This was
not expected to be available from IT analytical data.

3. The remaining 1/3 of the splits were selected from the other
sampling levels.

In selecting the split samples at each location, the following additional
considerations were applied for each of the above three groups:

a. sampling levels corresponding to that of the RI sampling
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b. differing consistencies of the sample media ("soft" and "hard"
sediment samples)

c. the interface of the soft and hard (clayey) sediments
d. differing physical appearances of the samples.

Sampling Location and Sample Identification

The table entitled "Vertac Off-Site Soil and Sediment Samples Split With IT
Betwveen September 11 and October 21, 1987" (Attachment D) lists all sample
identification parameters including sample location descriptions.

Relationship of Analytical Data Between RI and IT Sampling

All analytical data from the IT split samples were tabulated in relation to
the analytical results of the reference RI sampling locations (Attachment
E).

Dioxin Analysis Summary

All analytical data of split samples are presented in the attached Dioxin
Analysis summary sheets.

Organic Data Quality Assurance Review

The QA/QC data evaluation of all split samples are attached.

Other Attachments

IT Chain-of-Custody Records (6 pages)
EPA Chain-of-Custody Records (7 pages)
Photos and Negatives (2 volumes)

Field Notebook (copy)

CLP Dioxin Shipment Record (7 pages)
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ATTACHMENT A

INTERNATIONAL
TECHNOLOGY
CORPORATION

October 5, 1987

Ecology and Environment, Inc.
1509 Main Street, Suite 814
Dallas, TX 75201

ATTN: Imre J. Sekelyhidi, Sr.
Dear Imre:

Attached is a preliminary list of our descriptions of the actual loca-
tions for the soil/sediment samples collected September Lu-22, iug7/,
from the Vertac offsite areas. The location numbers are those assigned
in Table 2 of the IT Sampling Plan to the sample reference numbers
taken from the Offsite Remedial Investigation Final Report, Volume II,
December 1, 1985,

Please note that some of the written locations have been modified
from what appears in the RI; where conflicting information was
encountered between locations plotted on the RI drawings and the
written descriptions, the drawings have been confirmed to be correct.
In addition, the wording of a few location descriptions was changed
to better identify the sample points.

Our plans call for a second round of soil/sediment sampling, to in-
clude approximately twenty additional locations. As we discussed on
the phone, I do not anticipate any problems in splitting these
samples, as before, for EPA analysis. We will arrive in Jacksonville
the evening of October 12 and will be staying at the Holiday Inn.

The actual sample collection should commence Wednesday morning,
October 14. I will contact you by phone prior to our trip; with
additional details and to confirm these arrangements.

Please feel free io call we, or Jjuiin Ragsdale, if you have any ques-
tions; we look forward to working with you and your field team again.

Sincerely,

Dana S, Sim
Project Manager

DSS/bt
Attachment

cc: larry Rexroat-EPA Region VI C. Erikson-IT Corporation
Florence K. Kinoshita, PhD.-Hercules, Inc. J. Ragsdale-IT Corporation
Reglonal Office
312 Directors Dnve « Knoxwville, Tennessee 37923« 615-690-3211
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EpaNoLOGT CHAIN-OF-CUSTODY RECORD
C/C Control No.
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DATA EVALUATION
(1009)

SITE NAME: Vertac
CASE NUMBER: 8019/1,2,3

SAMPLE NUMBERS: DF021201, DF021202, DF021204, DF021205, DF021206, DF021207,
DF021208, DF021209, DF021210, DF021211, DF021212, DF021213, DF021214,

DF021215, DF021216, DF021217, DF021219, DF021220, DF021221, DF021222,
DF021301, DF021302, DF021303

The package contained twenty-three samples for 2,3,7,8-TCDD analysis
including 2 PE samples and a spiked sample. Data qualifications are listed
below.

1) Reported concentrations and detection limits for samples DF0212-06, 08,
09 10, 14, 15, 16, 19, 21, 22, DF0213-01, 02N, 03 and 03D are considered
estimates (J flag), biased low due to low recovery of the internal standard
used for quantification.

2) Recovery of the matrix spike was out of control limits in sample
DF021302, however the sample was collected from a location in which a
previous sample contained TCDD, Matrix spike recovery cannot be evaluated
under these conditions.

3) A contractual violation was noted in samples DF0212-09, 12 and DF0213-01
in that the maximum possible concentration (quantitation limit) is greater
than 1 ppb. The data quality is not affected by this violation, however
re-extraction and reanalysis has been requested for these samples.

4) All other QA/QC criteria were within control limits.
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DATA EVALUATION

SITE NAME: Vertac
CASE NUMBER: 8019/Batch 4

SAMPLE NUMBERS: DF021203, DF021218, DF021304, DF021305, DF021306, DF021307,
DF021308, DF021309, DF021310, DF021311

The package consists of eleven samples for 2,3,7,8-TCDD analysis. Data
quantifications are listed below. One PE and one spike sample were included
in the package.

1) In samples DF0213-06, 07, and 08 reported concentrations and detection
limits are considered estimates biased 1low, due to low recovery of the
internal standard used for quantitation.

2) In samples DF0213-09, 10, 11 the presence of 2,3,7,8-TCDD is likely,
however identification criteria were not met. Therefore its presence is not
confirmed. Recovery of the internal standard was also very low in these
samples. Each of these samples was extracted and analyzed three times with
low internal standard recovery each time. All three of these samples were
sludge samples and that may have provided some type of matrix effect. The
laboratory has been requested to resubmit the results for these samples as
maximum possible concentrations instead of positive hits. The data has been
reported on the summary sheet with U and J flags.

3) Sample DF021311 was the sample spiked, however a previous sample from
the same location contained TCDD, thus spike recovery cannot be evaluated.

4) All other QA/QC criteria were within control limits.
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DATA EVALUATION

SITE NAME: Vertac
CASE NUMBER: 8215/#05

SAMPLE NUMBERS: DF021401, DF021402, DF021403, DF021404, DF021405, DF021406,
DF021407, DFQ21408

The package contained eight samples for 2,3,7,8-TCDD analysis, including one
PE sample and one spiked sample.

1) Reported concentrations and detection 1limits for samples DF021401, 05
and 08 are considered estimates (J flag) biased low, due to low recovery of
the internal standard used for quantification.

2) All other QA/QC criteria were within control limits.
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DATA EVALUATION

SITE NAME: Vertac
CASE NUMBER: 8215/#06

SAMPLE NUMBERS: DF021409, DF021410, DF021411, DF021412, DF021413, DF021414,
DF021415, DF021416

The package contained eight soil samples for 2,3,7,8-TCDD analysis. The
package included one PE sample and one spiked sample. All QA/QC criteria
vere within control limits in these samples.
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DATA EVALUATION

SITE NAME: Vertac
CASE NUMBER: B8215/#07

SAMPLE NUMBERS: DF021417, DF021418, DF021419, DF021420, DF021421, DF021422,
DF021423

The package consisted of seven soil samples for 2,3,7,8-TCDD analysis. Data
qualifications are listed below.

1) In sample DF021419, the reported concentration is considered an
estimate, blased low, due to low recovery of the internal standard used for
quantification.

2) TCDD may be present in sample DF021423, however qualitative
identification criteria were not met and the sample is reported as not
detected.

3) All other QA/QC criteria were within control limits.
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1.0 INTRQDUCTION

IT Corporation (IT), a subsidiary of International Technology Corporation, has
entered into an agreement with Hercules Incorporated to implement a program to
assess currently existing levels of suspected dioxin contamination in the areas

surrounding the Vertac Chemical Corporation plant, near Jacksonville, Arkansas.

The course of this undertaking has included a careful review of documents pre-

pared as a result of several previous sampling efforts by other organizations,
and an extensive site walk of the entire area under consideration. Samples
coliected as part of this investigation are intended to represent currently
existing environmental conditions in those locations.

2,0 OBJECTIVES

The objectives of the sampling and analysis program are to augment existing
information with more current data, in an effort to determine if a trend toward
degradation and/or dispersion of dioxin in soils, sediments and biological
tissues is developing. The analytical results from this program will be
compiled with existing information, to help provide the necessary data for

ascertaining the presence or absence of dioxin in order to better evaluate the
ongoing situation.

3.0 SCOPE OF WORK

The scope of work is to encompass a complete, systematic approach for sample
collection, maintaining strict chain-of-custody, coordination of analysis to
the Special Analysis Lab and a final report of all findings and observations.

The sampling program consists of collection, documentation and analysis of
specimens of sediments/soils, wood ducks, fish, and frogs. In order to have
more comparative data, areas previously sampled for soils/ sediments will be
sampled again; however, a greater number of samples will be collected from some
locations. Those samples which are “duplicates" of previous samples will be
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analyzed for total dioxins and isomer-specific 2,3,7,8-TCOD.  Other samples
collected and not immediately analyzed will be archived for possible analysis at

a later time.

4.0 SAMPLING PROGRAM

Selection of specific sampling locations is based on a directed, rather than a
random approach. Documented locations of samples collected during previous
studies have been reviewed and identified as closely as possible. Those
previous locations of primary interest for this program are those where dioxin

was detected at levels greater than or equal to 1 part per billion (ppb) in the’

case of soils/sediments, and greater than or equal to 25 parts per trillion
(ppt) in the case of wildlife samples. An overview of the entire targeted
sampling area is provided in Figure 1. The following sections define more
specifically the locations for collection of all sample matrices.

4.1 WOOD DUCK SAMPLE COLLECTION

Collection of twenty-six wood ducks is targeted, from three distinct locations
along the Bayou Meto and White River National Wildlife Refuge; these areas are
indicated in Figures 2A and 2B. Adult females and any immature ducks are most
desirable, as ducks in these categories typically spend the most consistent time
in the same area. These sites are identified as "Highway 15", "Highway 165",
and "White River National Wildlife Refuge" in the Arkansas Game and Fish
Commission, Wildlife Management Division, Project Completion Report, titled
Polychiorinated Oibenzodioxins and Dibenzofurans in Resident Wood Ducks (Aix

Sponsa) From Bayou Meto and White River National Wildlife Refuge, October 3,
1986, prepared by G.A. Perkins and S.C. VYaich. Additional areas may be
investigated if difficulty is encountered in obtaining sufficient specimens from
these target areas.

Samptes collected from the White River Wildlife Refuge area will be used as
background samples for comparison purposes. Applications have been made for all
necessary scientific collection permits and obtained for use during this sampl-
ing program,

4.2 FISH SAMPLE COLLECTIONS
Fish will be collected at eight (8) sites along the Bayou Meto selected from
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information provided by CH,M Hill for the Qffsite Remedial Investication, Final

Report, Volume [, December, 1985, prepared for the U.S. Environmental
Protection Agency, as identified in Table 1 and located on the maps in Figures
2A and 2B. Fish samples will also be collected from Lake Dupree. The goal is

to collect as many fish as possible from each location. Ideally, sufficient <M

specimens of varying size, species and/or feeding habits (i.e., bottom feeders g;‘
versus predators) will be collected to allow preparation of ten samples for ana- D™

. . - . . . . . =i
lysis from each location, using composites of small similar fish, single filets o
of large fish, etc., as appropriate. Final decisions on actual analyses to be
performed will be based on the number and nature of specimens collected from
each location, and, therefore, must be delayed until collections are completed.

A tenth sampling location to represent background conditions is alsp intended
for similar collection of fish samples. This location is, as yet, undefined.

4.3 FROG SAMPLE COLLECTIONS

One frog is targeted for collection at each of ten designated sites along Rocky
Branch Creek. The sites are identified as being north and south of fence boun-
daries of the “industrial site" in a study conducted by Walter A. Korfmacher,
fugene B. Hansen, Jr., and Kenneth L. Rowland of the Food and Drug Administra-
tion, National Center for Toxicolagical Research, Division of Chemistry,
published in The Science of the Total Environment, 57 (1986) 257-262, titled
Use of Bullfrogs (Rana Catesbeianma) as Biological Markers for
2,3,7,8-Tetra-chlorodibenzo-p-dioxin Contamination in the Environment, and are

illustrated in Figure 3.

4.4 SOIL AND SEDIMENT SAMPLE COLLECTIONS
Soil and sediment samples will be collected at 28 separate locations, including

a background site, as identified in Table 2. A total of 111 samples will be
collected. Ona~PTACh core will be taken to a.depth of twelve inches at. dach
sédiment-sample location.; The sample will be extruded from the barrel and seg-
mented into 3-inch increments and each Z2-inch by 3-inch layer will be designated
as an independent sample with a unique number for analytical disposition. The
soil samples will be collected in 3-inch increments individually, to minimize
the possibility of sectiomal cross-contamination by the auger action. A sample
number will be assigned to each layer as it is placed in its sample container.



Location Number,

TABLE 1

FISH SAMPLING LOCATIONS

0

0176

Fiqure 5 Location Description

1 Bayou Meto at the Cato Bridge (approximately 3 miles upstreamis
of Rocky Branch) e

2 Racky Branch Creek at its confluence with Bayou Meto

3 Bayou Meto 2-1/2 miles downstream from the mouth of Rocky
Branch Creek

4 Bayou Meto at Highway 31

5 Bayou Meto at Highway 152

[ Bayou Meto at Wildlife Management area

7 Bayou Meto at Highway 79

8 Lake Dupree

9 Bayou Meto at 1-40 downstream at Highway 15

pgsx  Vv-SP-T1
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Three background samples will be collected at one location, described as Number
28 on Table 2. These locations and reference sample numbers are described ver-
batim from the Offsite Remedial [nvestigation, Final Report, Volume II, December
1, 1985, prepared for the U.S. Environmental Protection Agency, and are iden-
tified on an area map in Fiqure 4. Each sample will consist of a 2" core taken
at a depth of 0"-12". The soil will be thoroughly mixed, containerized and sub-
mitted as a composite sample.

5.0 ANALYTICAL PROGRAM

Each sample designated for analysis will be analyzed for total dioxins {C1,-Cig)
and 2,3,7,8-tetrachlorodibenzo-p-dioxin. The following sections describe the
intended analyses, composites and/or archive status of the samples collected
during this program.

5.1 W0OD DUCK SAMPLES

Each specimen will be split sagittally at the laboratory. One-half of each duck
will be re-wrapped and stored frozen, for potential future use. The remaining
half will be homogenized for immediate "whole body" analysis.

If dioxin is detected at significant levels in the whole body analysis, the
archived portion of that sample may be used for further amalysis. Specifically,
the edible portions would be removed, cooked, homogenized, and analyzed for the
,ame target parameters.

5.2 FISH SAMPLES

All samples collected from each individual location will be classified according
to size, species and/or feeding behavior (i.e., bottom feeders versus preda-
tors). Smaller fish of the same species or behavior will be composited to
generate a smaller number of samples each of sufficient volume far the intended
analyses. Larger fish will, most likely, be fileted and analyzed separately.
Up to ten (10) separate analyses will be performed for the samples representing
sach of the ten (10) collection locations. The specific nature and content of
gach analyzed sample will depend entirely on the actual numbers and types of
fish collected; emphasis will be placed on analyzing edible portions of the
fish, rather than whole body, as far as possible.
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TABLE 2

SOIL AND SEDIMENT SAMPLING LOCATIONS

017678

Location Number, Reference
Figure 5 Sampie # Location Description

1 F0O06 Mouth of outfall ditch and BM

2 FOl4 Approximately 500 yards east of Highway 167
bridge and 100 feet east of the confluence of BM
and its east-to-northeast branch

3 F046 BM cross section 25 feet downstream from mouth of
the STP outfall ditch, left bank, 150 feet from
water's edge, surface 2 feet above water level

4 FQ47 BM cross section 25 feet daownstream from mouth of
the outfall ditch, left bank, 12 feet from
water's edge, surface 1 foot above water level

5 F059 Approximately 400 feet east of power lines on
north bank BM, 12 feet from water

6 FO60 Approximately 400 feet east of power lines on
north bank of 8M, 7 feet from water

7 Fo61 Approximately 400 feet east of power lines in BM
on north bank, 1 foat above water surface

8 F063 Approximately 400 feet east of power lines on
south bank of BM, 1 foot above water level

9 F069 Approximately 300 yards east of Highway 167
bridge from BM

10 FO71 340 feet northwest of Highway 161 bridge in BM

11 F085 Approximately 750 south of Lake Dupree located in
woodland

12 F104 Approximately 100 feet northwest of RB in
abandoned stream channel; sample taken parallel
with Sample No. FOS1

13 F105 Approximately 100 feet northwest of RB in
abandoned stream bed

14 FS025 Just south of Bayou Meto, 1/2 mile from Highway
161

15 FS040 Dry creek bed bottom, approximately 500 feet

southeast of railroad tracks




TABLE 2

{Continued)
Location Number, Reference
Figure 5 Sample # Location Description

16 NO26 Near the West Lane dead end

17 N030 20 feet from west and east banks of RB, 120 feet
on a 220° azimuth Vrom sampling point to manhole
no. 1009 and No. 1010

18 $002 Center of south oxidation pond

19 S009 North oxidation pond, southwest corner
approximately 50 feet from each bank

20 SQ10 South oxidation pond, 50 feet east of outfall
ditch.

21 S011 South oxidation pond along the southern edge

22 5012 South oxidation pond along the southern edge

23 S013 Southeast corner of south oxidaticn pond

24 s014 North oxidation pond, southeast corner
approximately 50 feet from each bank

25 S018 Northeast corner of aeration basin

26 SQ19 Middle of aeration basin

27 5020 Southwest corner of aeration basin

28 BACKGRQUND Take Highway 167/67 north to AFB exit, west on

AFB Road approximately 1/4 mile, 50 feet off road
and 25 feet north 4 drain culvert

pgsx  v-SP-T2, T3
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5.3 FROG _SAMPLES

Frog samples will be collected and shipped wnole, for dissection at the lab-
aratory. The liver and edible portions (i.e., one leg) will be removed for the
initial analysis. The remaining portions of each frog will be stored frozen
for potential future use, if further analyses are deemed necessary.

5.4 SOIL/SEDIMENT SAMPLES

Tables 3 and 4 summarize the imjtiallanalytical plan for the soil and sediment
samples to be collected as part of this program. The increments indicated for
immediate analysis represent those depths that most closely match the samples
analyzed from these locations during previous studies as containing approxima-
tely 1 ppb or greater of 2,3,7,8-TCDD. Those samples not intended for immediate
analysis will be held in archive at the laboratory, for possible analysis
pending initial results.

6.0 PROJECT SCHEDULE

Figure 5 illustrates the tasks to be accomplished as part of this sampling
program and their projected chronology and duration. Specific dates for each
task are more clearly defined as follows:

Samp1ing Pl1an .eeeieececceccaanensacassas 06/15/87 - 08/07/87
Waod Duck Collection .veceescscessesesas 07/06/87 - 09/01/87
Wood Duck Preparation/Analysis ......... 07/16/87 - 10/02/87
Fish Col1ectionS .eeeecensesacseascsasss 08/10/87 - 08/21/87
Fish Preparation/Analysis .... vesss 08/21/87 - 10/16/87
SwkktSedimentatillectIon € IZT BEAT 00/£09/87209/22 /87—
Soil/Sediment ANATYSiS eeeeecevesasesess 09/28/87 - 10/30/87
Frog Collections ...evevessceccsvesas... 08/10/87 - 08/21/87
Frog Preparation/Analysis ....ceeveee.... 09/08/87 - 10/30/87
Sample Collection Trip Report ......... . 10/12/87 - 11706/87
State and Federal Report Preparation ... 11/09/87 - 11/30/87
Data REVIEW sesessccoscsssecaseceassensss 08/24/87 - 11/20/87
Final Report Preparation ............... 11/02/87 - 12/11/87
Final Report Issue ...cocieecencnccenas . 12/18/87

The project schedule is based on the scope of work as identified in this
sampling plan and is intended to serve as an estimated guideliine. Deviations
from the currently defined program will alter the schedule accordingly.
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TABLE 3

ANALYTICAL PLAN FOR SOIL SAMPLES

Sample Increments to be Analyzed (indicated by X)

017682

Location Number, Reference A B C D
Figure 5 Sample # (0-3 inches) (3-6 inches) {6-9 inches) (9-12 inches)

1 Foo6 X

2 Fo14 X

3 Foa6 X

4 Fo47 X X X

5 F059 X X

6 FO60 X X

7 FO61 X X

8 F053 X X X

9 F069 X X
10 FO71 X X
11 F085 X X

12 F104 X

13 F105 X X

14 FS025 X X

15 FS040 X

16 NO26 X X

17 NO30 X X

Dgsx  v-SP-T4



TABLE 4

ANALYTICAL PLAN FOR SEDIMENT SAMPLES

Sample Increments to be Analyzed (indicated by X)l

Location Number, Reference A B c 0
Figure 5 Sampie # (0-3 inches) (3-6 inches) (6-9 inches) {Other)

STP Aeration Basin

18 5018 X X
19 SQ19 be X
20 5020 X X

North Oxidation Pond

21 5009 X X
22 S011 X "
23 5014 X X

South Oxidation Pond

24 5002 X X
25 5010 X X
26 s012 X X
27 5013 X X

'Discrete samples to be taken from top loose layer {A) and bottom hard layer (D)
only, at each location,

DBSX V-SP-T5
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7.0 SAMPLING METHODOLOGY

Sampies will be collected according to the guidelines described in EPA SW-846,
Test Methods for Evaluating Solid Waste, where applicable.

In all cases, all necessary and appropriate steps will be taken to ensure that
each sample is representative of the location from which it is taken, free from
cross-contamination and fully documented with respect to location, its con-
dition, appearance and nature at the time of its collection.

7.1 SQOIL SAMPLING

Soil samples will be collected using a 2-inch diameter bucket auger. At each’

location, four (4) separate samples will be collected in 3-inch depth incre-
ments. The auger and sample handling tools will be cleaned between each 3-inch
increment to avoid cross-contamination. A new clean pair of latex gloves will
be donned for handling each sample.

The sample will be removed from the auger with a clean stainless steel spatula
and placed on an aluminum pan. The soil will be homogenized and placed into a
pre-cleaned sample jar equipped with a teflon lined lid.

7.2 SEDIMENT SAMPLING

Sediment samples will be collected using a US BMH-53 piston-type bed material
hand sampler with a 2-inch by l4-inch long stainless steel sample barrel (see
Figure 6). While being held in a fully vertical position, the £§Eb.ér is firmly
pressed into the stream bed material to the desired depth (12 inches or refusal)

to collect four 3-inch increment samples of the "surface" sediment and the
"bottom" sediment. The piston retracts from the force of the bed material and
an airtight seal prevents the sediment from falling out of the sample barrel as
the sampler is removed. The sampie is then extracted in the specific increments
into wide mouth, pre-cleaned, sample jars with tefion lined 1ids. The sediment
sampler will be cleaned between each sample ta avoid cross-contamination and a
new pair of latex gloves will be donned before handling each sampie.

7.3 FISH COLLECTION TECHNIQUES
Fish will be collected primarily by one of two means: electroshocking and/or
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PISTON-TYPE BED-MATERIAL HAND SAMPLER, US BMH-53

This sampler is used to collect a sample from the
bed of a shallow stream which may be waded.

The sampler contains a cylinder 2 inches in
.diameter and 8 inches long which is pressed into
the stream bed to coliect the sample. A piston is
located inside the cylinder. The overall length of
the sampler is 46 inches. A handle for pressing
the cylinder into the bed is located at the top of
the sampler frame. The piston rod with a handle

on its upper end passes through the sampier frame.
The piston is retracted when the cylinder is pressed
into the bed material. The suction created by the
piston holds the sampie in the cylinder. The sampie
is pushed out of the cylinder by the piston.

Net Weight 8 Lbs. (4 kg)
Shipping Weight 25 Lbs. (11 kg)
Shipping r—d"x4"x50" (50 cu. 1)
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the use of gill nets. Qur intention is to use the method that is most expedi-
ent, while still being approved for use by the Arkansas Game and Fish Commis-
sion. If their schedules allow, the Arkansas Fisheries Division may assist with
the fish collections. The fish will be callected under a scientific cocllection
permit issued by the Arkansas Game and Fish Commission, and designed specifi-
cally for this project.

7.4 FROG COLLECTION TECHNIQUES

Frogs will be collected by whatever method is most productive, including but nptga
necessarily limited to gigging, netting and electroshocking. Shooting will t:.nl_y‘-‘:D
be used as a last resort, and only if it can be done safely. Any/all methods.f
employed will be approved in advance by the Arkansas Game and Fish Commissionc=y
and collected under a scientific permit issued by them.

7.5 WOOD DUCK COLLECTION TECHNIQUES

Wood ducks will be collected by routine stalking methods, as typically used in
sport hunting. A1l shooting will be done with 12 gauge shotguns using #4 steel
shot.

8.0 SAMPLE HANDLING AND DOCUMENTATION

Specific requirements for chain-of-custody, labeling and sample documentation
are described in detail in the accompanying project-specific Quality Assurance
Project Plan (QAPP), Section 7.0.

In general, soil/sediment samples will be placed in pre-cleaned glass sample
containers with teflon lined screw caps. Before shipment or release of the
samples by the sample team, each sampie container will be sealed with custody
tape for resistance to tampering during shipment. Ice chests will be used to
ship samples under cooled conditions and will also be sealed with custody tape.

A1l bhiological samples will be fraozen with the use of dry ice as soon as
possible. The specimens will be kept on wet ice until each can be properly
measured, weighed and tagged with a unique number. A metal tag with the number
will be wired to each specimen to avoid loss of identity. Each specimen will be
wrapped in aluminum foil and placed in a zip lock bag as appropriate for preser-



vation. The outer packaging will also be labeled to assist identification. Ice
chests will be used to ship the samples to the laboratory, and will be sealed
with custody tape.

Samples will be packaged and shipped via Federal Express on a daily basis, to
allow for the best available storage conditions to be maintained until final
decisions regarding their preparation for analysis can be made.

9.0 ANALYTICAL METHODS

7688

The procedures to be employed at the ITAS Special Analysis Laboratory in
Knoxville, Tennessee, for the analysis of total dioxins and isomer-specific <>
2,3,7,8-TCOD are described in some detail in the project-specific QAPP, Section
9.0. Detailed SOPs can be made available upon request.

10.0 QUALITY ASSURANCE/QUALITY CONTROL

A project-specific Quality Assurance Project Plan (QAPP) has been prepared to
accompany this Sampling and Analysis Program; the QAPP is designed to establish
those activities to be implemented in association with this program in order to
assure that all information, data, and documentation are technically sound,
statistically valid, and properly documented.

These activities include, but are not limited to, collection of field quality
control samples, generation of internal (laboratory) quality control data,
calibration procedures, corrective action, sample custody requirements,
analytical methods, and routine performance audits.

11.0 SAMPLING TRACKING AND REPORTING

A1l sample analysis progress will be tracked by the project manager. The status
of each project task will be monitored and updated by the project manager who
will coordinate the processing of field activities, field data and analytical
resuits. All records and data that relate to sample collection will be verified



from written documents before release. Jnly laboratory certificates of analysis
will be considered final for release, and will be used for final verification of
data in any other presentation format.

Intermediate progress reports to Hercules Incorporated will consist of simple
trip reports describing the field activities accomplished and descriptions of
the samples collected. Certificates of Analysis will be issued upon receipt
from the laboratory, to facilitate timely data review and evaluation.

Que to the requirements specified to obtain federal and state scientific
collection permits, it will be necessary to issue a final report to the
individual government agencies involved; this report must describe the
disposition of all biological samples.

A detailed final report, documenting all sampling and analysis activities
completed, reporting the results obtained and all pertinent observations, will
be prepared upon completion of all program activities and data evaluation.

D85X V-SP
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3.0 PROJECT DESCRIPTION

Dioxin (specifically, 2,3,7,8-tetrachlorodibenzo-p-dioxin) contamination has
been observed in the geographic area surrounding the Vertac plant site near
Jacksonville, Arkansas. This contamination is, apparently, the result of
routine operation of the Vertac plant, which is no longer in use. Previous
investigations of these "offsite" areas have detected dioxin in wildlife and
sediments at varying levels, primarily along the Bayou Meto and Rocky Branch
Creek. The current sampling and analysis program is intended to update the
existing body of information with data indicative of the currently existing
environmental conditions.

D85X V-Q-3
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4.0 PROJECT ORGANIZATION AND RESPONSIBILITY

The organization of key personnel and their associated responsibilities for the
project are illustrated by Figure 1., The QAPP is designed to assure that the
analytical data generated from the sample collection effort is of appropriate
and sufficient quality to meet the objectives of the program. The processes of
identifying sample locations, assessing analytical results, performing and
verifying sample collections, and monitoring project progress represent the key
tasks performed by this organization.

The Project Manager is supported by a designated member of IT's Field Analytical
and Sampling (FAS) management team, a senior member of IT's Quality Assurance/
Quality Control division, and a senior FAS Sampling Specialist.

Direct line responsibilities are shared by other support groups such as admini-
stration, drafting, purchasing, and data management, crucial to the daily oper-
ation of the project.

p8sx Vv-Q-4
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5.0 QUALITY ASSURANCE OBJECTIVES

The quality assurance (QA) goal for this program is to insure that all informa-
tion, data, and documentation are technically sound, statistically valid, and
properly documented. The accuracy, precision, completeness, representativeness,
and comparability discussions that follow include and represent the objectives
set by IT for this project.

5.1 ACCURACY

Accuracy is defined in QAMS-OOS/SO1 as the degree of agreement of a measurement
(or average of measurements of the same thing) with an accepted reference or
true value. The project objectives for accuracy are to provide data within the
guidelines set forth in Table 1.

5.2 PRECISION

Precision is defined in QAMS-OOS/BU1 as a measure of mutual agreement among
individual measurements of the same property, and is best expressed as relative
percent difference (RPD) under prescribed similar conditions. The project
objectives for precision are to provide precision data within the guidelines
set forth in Table I.

5.3 COMPLETENESS

Compieteness is a measure of the amount of valid data obtained compared to the
amount expected to be collected under normal correct conditions. It is usually
expressed as a percentage. The completeness objective will be calculated on
those samples reaching the laboratories intact, not the total number of samples
collected, since breakage during transit can occur for which the laboratories
are not responsible.

_—

H - 80, “Interim Guideiines and Specifjcations for Prepariqg Quality
ggrirgggé Project Plans," Office of Monitoring Systems and Quality Assurance,
0ffice of Research and Development, US EPA, Washington, DC 20460,

December 29, 1980.
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Table 1.

Precision and Accuracy

Surrogate Spike
Precision Accuracy Accuracy
(Expressed (Expressed as (Expressed as
Analysis Matrix as RPD) % of True Value) % Recovery)
Total Dioxins
{PCDD)
Wildlife +50 +40 +40
Soil/Sediment +50 +40 +40
Isomer-Specific
(2,3,7,8-TCDD)
Wildlife +50 +40 +40
Soil/Sediment +50 +40 40

085X V-Q-T1
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The goal of this QA program is to generate valid data for at least 90 percent of
the samples analyzed.

5.4 REPRESENTATIVENESS

Representativeness expresses the degree to which data accurately and precisely
represents a characteristic of a data population, process condition, a sampling
point, or an environment.

To ensure that the analytical results of this assessment are representative of
existing field conditions, the most appropriate procedures available will be
implemented during sample collections. The prescribed sample handling proce-
dures are designed to ensure sample integrity until the time of analysis.

5.5 COMPARABILITY

Comparability expresses the confidence with which one data set can be compared
to another. To achieve comparability in this project, the data generated is
reported using units of ug/kg or ng/kg, as appropriate. Analytical results are
comparable to that produced from similar labs using the same instrumentation and
methodology.

Standard reference materials are used to document traceability of calibration
standards and allow comparison of data across laboratories performng analyses.

D8sX Vv-Q-5
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6.0 SAMPLING PROCEDURES

The chemical parameters to be analyzed dictate the sampling procedures and
equipment for obtaining representative samples from the offsite areas. The
following types of samples are included in this program: wood ducks, fish,
frogs, soil, and sediments.

6.1 SAMPLE COLLECTIONS
Sampiing methodologies for this program are detailed in the project-specific
sampling plan, and adhere closely to EPA guidelines whenever possible. ’

6.2 SAMPLE HANDLING

Upon completion of each day's activities, all sample documentation is verified
and the samples are prepared for shipment to the laboratory.

A Chain-of-Custody (C/C) form, Figure 4, is initiated prior to samples leaving
the site. The C/C acts as the primary transmittal form from sampling personnel
to laboratory personnel, and is signed when samples are relinquished by and
received by involved personnel at the time of each transfer.

6.3 SAMPLING QUALITY CONTROL ACTIVITIES

Sampling apparatus, where used, is thoroughly cleaned pr{or to beginning each
sampling event by washing with laboratory-approved detergent followed by a
distilled water rinse and a final hexane rinse. Clean latex gloves are worn
during all equipment cleaning operations, and are changed between each sample
taken to avoid cross-contamination. All samples will be placed in pre-cleaned

glass sample containers with teflon-lined screw caps.

6.3.1 Field Travel Blanks

Field travel blanks are submitted for analysis at a target frequency of 5% (1
biank for every 20 samples) or a minimum of one blank for each day that samples
are collected, whichever is greater. Each blank consists of a 40-ml glass vial
filled with pesticide-grade hexane at the laboratory, transported to the field,
and inciuded with each shipment of site samples to the laboratory for analysis.
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The purpose of the blank is to monitor potential cross-contamination of the
samples during handling and shipment.

Field travel blanks are prepared in association with all samples regardless of
matrix. If the number of blanks significantly exceeds 5% due to daily sub-
mittals, a portion of them may be designated for archive, pending initial sample
results. This option would be recommended by the ITAS Project Manager, approved
by the QC officer, and authorized by the Hercules Project Manager prior to
implementation.

6.3.2 Equipment Rinsate Samples
To verify the effectiveness of the equipment cleaning procedure, an aliquot of

the final hexane rinse will be collected at a target frequency of 5%, or one for
each soil/sediment sampling day. These rinsates will only be coliected in
association with the soil/sediment samples, as these are the only sample matrix
where sampling equipment is involved.

6.3.3 Field Duplicates
Duplicate samples are prepared at randomly selected soil/sediment sampling loca-

tions to achieve a frequency of 5 to 10% of the total samples collected for this
matrix type. The duplicate is assigned a separate and unique sample number, so
that its identity is blind to the analytical laboratory.

6.3.4 Field Q€ Summary
Table 2 summarizes the field quality control samples anticipated for collection
during the defined sampling program.

085X V-Q-6
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Table 2. Field Quality Control Sample Summary

Total #
Sample of Samples 1 # Field 2 # Equipmegt # Field
Matrix to be Collected Travel Blanks Rinsates Duplicates
Wood Ducks 26 2 0 0
Fish 100 5 0 0
Frogs 10 1 0 0
Soil/Sediment 111 6 6 6

or & samples targeted for collection, in the case of wildlife; includes back-
ground samples.

To meet 5% criterion; actual # may increase to meet one per day requirement.

085X V-Q-T2
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7.0 SAMPLE CUSTODY AND DOCUMENTATION

An essential part of the sampling/analytical scheme is to insure the integrity
of the sample from collection to data reporting. This includes the ability to
trace the possession and handling of samples from the time of collection through
analysis and final disposal or storage. Routine ITAS sample custody procedures
are designed to satisfy legal requirements for evidence; samples processed as a
part of this program are handled as if each sample was to be directly involved
in litigation.

The sample custody procedures in use for this program conform to the guidelines
of EPA's Test Methods for Evaluating Solid Waste (SW-846). The Sampling Coord-
inator has overall responsibility for sample custody in the field.

7.1 FIELD CHAIN-OF-CUSTODY AND RELATED DOCUMENTATION

Prior to collecting samples in the field, the Sampling Coordinator issues
numbered sample tape to the field samplers. Each sample is labeled as it is
collected; complete sample documentation consists of the following:

e A field collection log 1is completed as each sample is
collected. This form contains field sample location descrip-
tions and all other pertinent sample information for docu-
mentation of each sample. Figure 2 contains the form used
for wildlife specimen samples; the form illustrated in Figure
3 is used for soils/sediments.

e One or more photographs showing the sample location is taken,
including the best available reference points.

e A chain-of-custody record (C/C) (Figure 4) is initiated by
the sampling coordinator for each group of ten samples or
less in order to track the transfer of samples from collec-
tion in the field to receipt at the laboratory. The original
of the C/C record must accompany the samples at all times; a
copy of each form is maintained in the field for the duration
of the sampling effort.

e A request for analysis (R/A) form (Figure 5) is also initiat-
ed in the field for each group of samples shipped to the
laboratory. The original R/A form must accompany the samples
to the laboratory, with a copy maintained in the field.
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E SPECIMEN COLLECTIUN LUG

DATE [
PROJECT NAME: TIME:
LOCATION:
PROJECT #
SAMPLE #
Specimen Type
Species
Collection Mathod
Preservation Method
OBSERVATIONS /SKETCH /ADDITIONAL COMMENTS
Age
Sex
Weight
Length
Girth
Station No.
River Kile
Sample Location Description
Prep Lab AU = Austin CE = Cerritos OI = Directors ED = Edison FM = FAS Mobile
MK = Middlebrook PI = Pittsburgh SC = Santa Clara
Analysis Request: 01 = 2,2,7,8 TCDO 02 = Total PCOD/OF
03 = Total and ISOMER specific PCDD/DF
04 =
Filam Roll Ro. Fraoe Ho.
Sampie Team Prepared By Ck'd 8y
(Initials) Tinitials)

Figure 2
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SAMPLE COLLECTION LOG
PROJECT NAME:

m LOCATION: OATE.

PROJECT # TiME,

SAMPLE #
Sample Location Description

Purpose: PR = Predecon DE = Oecon Rl « lst Resample R2 = 2nd Resample FI = Final
YF = Vertficatfon EC = Equipment Check RM = Routine Monitoring
6C = General Characterization WI = Well Installation

Sample Type: Al = Alr BU = Bulk CH = Chip CO = Core LI » Liquid OI = 04) (Liquid)
SE = Sediment SO = Sofl NI ¢ Wipe XA = Water

Composite? Y/ Comp, description

Sample Att{tude: Ol = Horizontal 02 = Vertical 03 = Both

T T sketch/Coements — T

Elevation |

Depth of Take I I

X-Axis ‘ l

Y-Axis l {
Area or Volume Sampled | __ _.!

Floor/Area Code Equipment Code

Floor/Area 00 = Basement 01 = Wall 07 = Cabinet/Desk
- 0L = First 02 = Cetling 08 = Exterior Pipes,

Room 02 03 = Floor . Beams, Duct
D 03 = 04 *= £quipment 09 = Ooor

Zone 04 = 0S = Yent System 10 =
- 05 = 06 = Amblent Afr 1 =

Equipment 12 =

a QA/QC COOE .

QA/QC Code QBL « Blank QRE = Rewipe
- QGS « Spike QOU = Ouplicate

QR/QC Partner QRI = Equipment Rinse ORIG = Orfginal of QA/QC sample

Lab: AU = Aystin CE = Cerritos Ol = Directors ED = Edison FM = FAS HMobile
MK = Middlebrook PI = Pittsburgh SC = Santa Clara

Analysis Request: Ol = PCB 02 = PCOO/PCOF 03 = 04 =
Analysis Requirepent: Ol « Priority 02 = Analyze 03 = Hold
Film Roll No. Frame Ko.

Sample Team Prepared By
{Tnitials]

Figure 2

017704



30238 ACOLSNI-JO-NIVHD - v 38n9i4

NTERNATIONAL
Ty B

R/A Control No.

RPORATION CHAIN-OF-CUSTODY RECORD
C/C Control No.
38294
PROJECT NAME/NUMBER LAB DESTINATION
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Numbar Locatlon and Dascription Collected Typo Type {Name and Dats} Record No

Special Instructions:

Possible Sample Hazards:

SIGNATURES: (Name, Company, Date and Time)

1. Relinquished By:

Received By:

2. Relinquished By:

Received By:

3. Relinquished By:

Raceived by:

4. Relinquished By:

Recelved By:
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PROJECT NAME DATE SAMPLES SHIPPED
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-~
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Neturn 1a CHent Disporsi by Lab
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The completed field collection forms (Figures 2 and 3) are maintained by the
Sampling Coordinator in the field for the duration of the sampling effort. Upon
demobilization, they are incorporated into the central project file in Knox-

ville, Tennessee, and become an important part of the permanent sample docu-,

mentation record. At a minimum, the following information is included on the
appropriate form for each sample:

Sample number, both on bottle (or wrapped specimen) and data sheet
Sample location (i.e., station, river mile, highway number, etc.)
Sample description

Sample date and time

Depth sampled or measurements and weight of specimen

Pertinent observations/descriptions

Names of sampling personnel.

As a final step, each sample location will be clearly identified on a master
plan map.

7.2 TRANSFER OF CUSTODY TO ANALYTICAL LABORATORY

Samples under custody for transport to the analytical laboratory are accompanied
by all original and completed Chain of Custody records and Request for Analysis
forms. These records are used to cross check the accuracy and completeness of
each shipment, to note the condition of each sample when received, and to
~rascribe the analyses to be performed, or the disposition of a sample into
archive. Shipment records are also maintained on file, as they constitute an
extension of the chain-of-custody during commercial shipment.

Any inconsistencies or problems with a sample shipment are reported to the
Sampling Coordinator or designee for immediate resolution.

when any/all problems are solved, the official custody of the samples is
accepted by the laboratory by signing the C/C record. Samples are then tracked
through the laboratary by routine procedures.

D85X V-Q-7
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8.0 CALIBRATION PROCEDURES AND FREQUENCY

8.1 INSTRUMENT PERFORMANCE

At the outset of any analytical activity, a performance check on each instrument
is made to demonstrate compliance with manufacturer's specifications.

8.2 CALIBRATION PROCEDURES

8.2.1 Total Dioxins

The analytical approach employed by ITAS for the determination of total dioxins
is considered semi-quantitative due to the lack of availability of all dioxin
isomer standards. The standard analyzed each shift consists of:

2,3,7,8-TCOD 13¢-2,3,7,8-TCOD

1,2,3,7,8-PeCOD 13¢.1,2,3,7,8-PeCOD

1,2,3,4,7,8-HxCOD 13¢.1,2,3,4,7,8-HxCOD

1,2,3,4,6,7,8-HpCOD 13¢.1,2,3,4,6,7,8-HpCOD

0coD 3761-2,3,7,8-TCOD
13¢_oco0

Response factors are calculated for each compound in the standard relative to
the corresponding 13[2 isomer from each congener group; the same response is
assumed to be applicable to all isomers in each congener group. A three point
calibration plot is run in triplicate. The mean response factors obtained from
the nine point calibration are used for all subsequent calculations. The shift
standard analyzed on the same day as the samples must produce a response factor
within 30% of the multi-point to be acceptable. 37C1-TCOD is used to calculate

the accuracy of the method, expressed as surrogate recovery.

8.2.2 Isomer-Specific TCDD

For isomer-specific analyses, a seven isomer performance mixture containing the
six most closely eluting TCDD isomers is run at the beginning and end of each 12
hour shift to demonstrate satisfactory resolution of the target compound. In

addition, an initial five-point calibration plot is run in triplicate prior to

017708



Section No. 8
Revision No. O.
Date: July, 1987
Page 2 of 2

sample analysis. The mean response factors obtained from this fifteen point
calibration are used for all subsequent calculations. The daily calibration
standard, analyzed on the same day as the samples, must produce a response
factor within 10% of the fifteen point calibration. If the response observed
from the calibration standard is outside the expected concentration by »>10% upon
two successive injections, a new calibration curve is established prior to
continuing with sample analyses.

D8sx v-Q-8
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9.0 ANALYTICAL PROCEDURES

A1l samples will be analyzed for total and isomer-specific dioxin at the ITAS
Special Analysis Laboratory (SAL) in Knoxville, Tennessee. Sample preparation
and analysis procedures are performed using modifications of the U.S. EPA Method
“Determination of 2,3,7,8-TCOD in Soil and Sediment®, RCRA Method 8280. In an
effort to generate data that is comparable to previous studies of the Vertac
offsite areas, wildlife samples will be prepared according to the method
“Determination of Part-per-Trillion Levels of Polychlorinated Dibenzofurans and
Dioxins in Environmental Samples” (Smith, et al.; 1984), with appropriate modi-
fications as used in the previous work. All samples will be analyzed using high
resolution mass spectrometry instrumentation to achieve the best possible detec-
tion limits.

A brief description of the analysis procedure intended for each sample matrix is
outlined below. Detailed laboratory procedures (SOPs) may be provided on
request.

9.1 SOIL/SEDIMENT SAMPLE PREPARATION

A weighed aiiquot of each soil sample (usually 10 g) is transferred to a jar,
spiked with the internal standard/surrogate spike mixture, and allowed to stand
overnight for equilibration, followed by a three-hour jar extraction with a
MeOH/hexane mixture. Extracts are filtered and concentrated in preparation for
selected clean-up steps. To aid in the removal of chemical interferences,
samples may be cleaned up using silica gel/alumina column chromatography,
separatory funnel techniques, or carbon column chromatography. The: choice of
clean-up is made according to the complexity of the sample matrix and the
severity of interferences.

9.2 BIOLOGICAL TISSUES (FISH, DUCKS, FROGS) SAMPLE PREPARATION

In the routine ITAS procedures for preparation of biological samples, a weighed
aliquot of each macerated tissue sample and a sodium sulfate blank are weighed
into separate jars, spiked with the internal standard/surrogate mixture and
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blended with 20 g of socdium sulfate. After thorough mixing, 150 ml of aceto-
nitrile are added and the samples are shaken using a platform shaker for three
hours. The resulting extract is filtered into a flask and concentrated down to
approximately 1 mi. To aid in the removal of chemical interferences, samples
may be cleaned up using silica gel/alumina column chromatography, separatory
funnel techniques, or carbon column chromatography. The choice of clean-up is
made according to the complexity of the sample matrix and the severity of inter-
ferences.

In the 1984 procedure published by Smith, et al., tissue samples are spiked with
isotopic marker compounds and processed in a two-part enrichment procedure. In
Part I, a mixture of the sample and sodium sulfate is subjected to solvent
extraction, and the extract is, in the same process, passed through a series of
silica-based adsorbents and then through the carbon/glass fiber adsorbent. In
Part II, following a change of solvent to hexane, the samble is applied to a
second series of adsorbents contained in two tandem columns. The extract is
then reduced in volume for instrumental anmalysis. Upon receipt of the modifica-
tions utilized in previous work, this procedure will be established in the ITAS
laboratory for use on the Vertac offsite program samples. If necessary, the
routine ITAS procedures, specified above, will be used (i.e., if the modifica-
tions cannot be obtained).

9.3 HIGH RESQLUTION GAS CHROMATOGRAPHY/HIGH RESOLUTION MASS SPECTROMETRY

The prepared sample extracts are analyzed using HRGC/HRMS scanning in the
selected ion monitoring mode for enhanced sensitivity. The column used for
isomer-specific analysis is a 60-meter SP-2331 fused silica column. For total
dioxin congener analysis (C1,-Clg), a 30-meter DB-5 column is used. A sample-
specific detection limit is calculated as 2.5 times the signal to noise in the
elution window for each congener (or TCOD, for isomer-specific data) when a "not
detected" (ND) is reported. A detection limit of 1-5 ppt is typical for soil
and sediment samples (based on a 10 gram aliquot). For biological samples, the
target detection limit 1is Tless than or equal to 10 ppt; because of the
difficulties associated with these matrices, more specific limits cannot be
estimated in advance.

017711



Section No. 10
Revision No. O
Date: July, 1987

Page 1 of 2

10.0 DATA REDUCTION, VALIDATION AND REPORTING

At all IT Analytical Services facilities, operational objectives are directed at
providing quality results and service from the receipt of the sample through the
data report. Data interpretation is performed by experienced personnel and
thoroughly reviewed by the Quality Control Coordinator. The laboratory Quality
Assurance/Quality Control (QA/QC) plan adheres to the stringent U.S. EPA Dioxin
Contract Laboratory Program (CLP) dioxin QA/QC plan. As part of this program,
the laboratory has received a 99 out of 100 per cent rating on an EPA Perfor-
mance Evaluation sample analyzed for dioxin in soils. Additionally, IT con-
tinues to receive high marks on Performance Evaluation samples submitted by the
U.S. EPA and other regulatory agencies during ongoing projects as part of the
agencies' auditing procedures.

The data package to be submitted as part of this program will contain the
following items:

o Results of the initial calibration including all selected ion
current profiles (SICP), as well as results of calculated
response factors of that multi-point.

e Completed data reporting sheets with appropriate SICPs and
spectra attached. The rounding rules found in Section 7.2.2,
“Handbook for Analytical Quality Control in Water and Waste-
water Laboratories", EPA 600/4-79-019 are applied to all
data. Each SICP and spectrum includes computer-generated
header information indicating instrumental (GC and MS) oper-
ating parameters during data acquisition. When samples are
analyzed more than once, all sample data is reported.

e SICPs generated during each performance check solution analy-
sis and each concentration calibration solution analysis.

e A chronological list of all analyses performed. If more than
one GC/MS system is used, a chronological list is reguired
for each system, The list provides the data system file
name, the sample number, and (if appropriate) the contractor
laboratory sample number for each sample and blank, concen-
tration calibration solution, performance check solution,
including labeled peaks for TCDD isomers, or other pertinent
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analytical matrix, including partial scan confirmation
spectra. This list specifies date and time analysis was
bequn. All sample/blank analyses performed during a 12-hour
period are accompanied by two performance check solution
analyses, one preceding and one following sample/blank analy-
ses. If muitiple shifts are used, the ending performance
check sample analysis from one 12-hour period serves as the
beginning analysis for the next 12-hour period.

pgsx v-Q-10
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11.0 LABORATORY QUALITY CONTROL CHECKS

Overall effectiveness of a quality control program is dependent upon operation
of the laboratory in accordance with a program which systematicaily assures the
precision and accuracy of analyses by detecting errors and preventing their
recurrence or measuring the degree of error inherent in the methods applied.

The routine internal quality control program inciudes daily calibration of
instruments using certified standards when possible. Glassware is checked for
cleanliness and for detergent removal prior to each analysis run. Nanograde
quality solvents are used for trace organic applications. Each lot of solvent
is checked to assure its suitability for the intended analysis. The highest
purity standards commercially available, usually 98%, are used for calibration.

To demonstrate that all analytical materials, i.e., reagents, glassware and
solvents, are free from interferences, a method blank is assigned to each batch
of 20 samples {or less), and is extracted, analyzed and reported following the
identical procedures used for the accompanying samples.

In accordance with CLP requirements, a matrix spike/matrix spike duplicate pair
will be prepared for each batch of 20 samples (or less). The sample to be
spiked and duplicated will be selected at random by the laboratory at the time
the samples are logged in. Results will be used to demonstrate the precision
and accuracy of the results for these program samples.

Table 3 summarizes the laboratory QC sampies expected to be analyzed in support
of this program.

D8sX v-Q-11

017714



085X V-Q-T3

Table 3. Laboratory QC Sample Summary

Sampie Total # Method #MS/MSD
Matrix # Samples Blanks Pairs
Wood Ducks 26 2 2
Fish 100 5 5
Frogs 10 3* 3*
Soil/Sediment 54** 3 3

* Assumes 3 separate analyses on each frog (raw,
cooked, liver).

**{ncludes only the initial samples scheduled for
analysis; additional method blanks and MS/MSD pairs
will be needed if samples are pulled from archive
for analysis.
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12.0 PERFORMANCE AND SYSTEM AUDITS

Performance audits in this program consist of continual reviews of all recent
data to ensure that all required QC checks were made and evaluation criteria
followed. The Quality Control Coordinator is primarily responsible for these
activities. These audits will rely heavily on the duplicate analyses of real
samples and analyses of method blanks and spikes.

During the course of systems audits, in-laboratory observations will be made on
an unannounced basis. Project management will remain sensitive to the possible
need for additional peer review of one or another aspect of the program, and
will suggest the inclusion of other appropriate IT Corporation staff in the
audit process whenever necessary.

D8s5X V-Q-12
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13.0 PREVENTIVE MAINTENANCE

The hardware associated with the GC/MS systems used for analyses requires very
little in the way of regularly scheduled preventive maintenance. Chromato-
graphic carrier gas, purification traps and injector septa are replaced on a
regular basis.

Most maintenance, however, such as column replacement, detector cleaning, source
cleaning, filament replacement, etc., is performed on an as-needed basis when
performance begins to degrade as evidenced by degradation of peak resolution,
decreased sensitivity, shift in calibration curves, or failure to meet one or
another of the QC check criteria.

Adequate supplies of spares including GC columns, septa, and syringes are main-
tained so that they are available when needed.

A record of maintenance activities is routinely maintained at the laboratory, in
accordance with the guidelines of the ITAS Quality Assurance Manual.

D8sX V-Q-13
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14,0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION,
ACCURACY AND COMPLETENESS

The following procedures are routinely used at [T Corporation to assess quality
control data.

14.1 PROCEDURES FOR ASSESSMENT OF DUPLICATE MEASUREMENTS
Duplicate sample analysis for each sample batch is used to determine the
precision of the analytical method used for the sample matrix. The duplicate

results are used to calculate the precision as defined by the relative percent
difference (RPD).

The RPD for replicate analyses is defined as 100 times the difference (range) of
each replicate set, divided by the average value (mean) of the replicate set.
For replicate results D, and D,, the RPD is calculated from the following
equation:

D, - D,
RPD = D, + D, x 100%
2

Results of laboratory duplicates must agree within 50% relative difference
(difference expressed as percentage of the mean) to meet routine acceptance
criteria.

14.2 PROCEDURE FOR ASSESSMENT OF SPIKE RECOVERY
The recovery of a spiked compound is defined as:

Ct

Recovery, % = ___"°
Cp + Cg

x 100

where Cy = total measured concentration found in spiked sample or blank

Cy = measured concentration found in sample or blank
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Cg = measured concentration spiked into sample or blank (all measure-
ments are in the same concentration units)

14.4 COMPLETENESS

Completeness will be expressed as the percentage of that total data that meets
the QA requirements for receipt at the laboratory or for completion of analysis.

Dgsx Vv-Q-14
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15.0 CORRECTIVE ACTION

If during system or performance audits, weaknesses or problems are uncovered,
corrective action will be initiated immediately.

Corrective action includes, but is not necessarily limited to: recalibration

of instruments using freshly prepared calibration standards; replacement of
solvent lots or other reagents that give unacceptable blank values; additional
training of laboratory personnel in correct implementation of sample preparation
and analysis methods; and reassignment of personnel, when necessary, to improve
the overiap between operator skills and method requirements.

Whenever a long-term corrective action is necessary to eliminate the cause of
nonconformance, the following closed-loop corrective action system used.* As
appropriate, the Sample Coordinator, Quality Control Coordinator or the Project
Manager ensures that each of these steps is followed:

1. The problem is defined.

2. Responsibility for investigating the problem is assigned.

3. The cause of the problem is investigated and determined.

4, A corrective action to eliminate the problem is determined.

5. Responsibility for implementing the corrective action is
assigned and accepted.

6. The effectiveness of the corrective action is established and
the correction implemented.

7. The fact that the corrective action has eliminated the
problem is verified and documented.

*Reference: “Quality Assurance Handbook for Air Pollution Measurement
System - Volume 1 - Principles", EPA-600/4-76-005,
January, 1967.

D85X V-Q-15
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Ecology and Environment, Inc.
Dallas, Texas
Memorandum

TO: All FIT & ICF Personnel Memo

FROM: G. McAnarney FIT Industrial Hygienist ﬂ"}ﬂic’
THRU: K. H. Malome, Jr. /4

DATE: September 1, 1987

vy
N
O
Draeger Tubes on Hand e
Boxes (lOper) g
Chemical # of boxes
METHANOL 1 MERCAPTAN 1
METHYLENE CHLORIDE 1 CARBON MONOXIDE L
HYDROGEN FLUORIDE 1 PHOSPHINE 1
ARSINE 1 VINYL CHLORIDE 1 low ppm
ANILINE 2 VINYL CHLORIDE 1 high ppm
PHOSGENE 1 NICKEL TETRA-~CARBONYL 1
CHLORINE 1 METHYL BROMIDE. 1
NITROUS FUMES 1 HYDROCHLORIC ACID 2
DI METHYL SULFATE 2 HYDROCYANIC ACID 3
CARBON DISULFIDE 1 NATURAL GAS 1
FOMLDEHWE 1 0ZONE 1
TOLUYLENE DIISOCYANATE METHYLENE CHLORIDE WITH HALOGENATED HYDROC
INTERFERENCES. 1
BENZENE

HYDROGEN SULFIDE Out of These.

Check tubes before going out to field, check them out because some tubes are for tt
ppm range and others tubes(for the same chemical)are for the high ppm range.

Sign out tubes with Jim Trusley.

Check tubes available a few weeks before going out because we only have 1 box of
some of these tubes and we need time to order any not available.
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16,0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

The Project Manager, Sampling Coordinator, Quality Control Coordinator, and/or
Technical Consultant meet on a regular basis to assure that all QA/QC practices
are being carried out and to review possible or potential problem areas. It is
important that all data anomalies be investigated to assure that they are not a
resuit of operator or instrument deviation but are a true reflection of the
methodology or task function.

16.1 QUALITY ASSURANCE REPQRTS
The final report will contain separate section statements that cover the data
quality and validity. At a minimum, the following information will be covered:

e Assessment of measurement data precision, accuracy and completeness

e System and performance audit results

Significant QA problems and impiemented solutions

Dgsx  V-Q-16
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ATTACHMENT D

(92
VERTAC OFFSITE SOIL AND SEDIMENT SAMPLES N
A g
SPLIT WITH IT BETWEEN SEP 11 AND OCT 21, 1987 1\
i
S
Reference IT Sample IT sampling Sample E & E Sample Depth of
RI Location Location Sample Date Type Sample Location Take
Code Number Numbet Time Number Description
? 16E WH1223A E SEP 11, 87 50 DF021205 S5outh end of Braden, west of RB, 0-3in
1205 225°, 14ft from southmost manhole
NO26 16 WH1224cC SEp 11, 87 so DF021206 5 of 2114 W. Lane, runneff ditch 6-9in
1315 3ft E of fence E of Rocky Branch
N0 30 17 WH1225¢C SEP 11, 87 s0 DF021207 Wooded peninsula 227ft at 260° 6-9in
1535 from light pole at end of Hines 5t
5002 18 WH1248A SEP 17, 87 SE DF021303 Center of south oxidation pond 0-3in
1700
5009 19 WH1258C SEP 19, 87 SE DF021308 N oxidation pond, sw corner approx 6-9in
1655 50ft from sach bank
5010 20 WH1254A SEP 19, 87 SE DF021307 South oxidation pond, 20ft east of 0-3in
1510 outfall weir
5011 21 WH1259B SEP 20, 87 SE DF021306 Center of north oxidation pond 3-6in
0950
5012 22 WH1253E SEP 19, 87 SE DF021305 South oxidation pond along the 12-15in
ip4o0 southern edge
5013 23 WH12521 SEp 18, 87 SE DF021304 SE corner of S oxidation pond 24~27in
1050
5014 24 WH1260D SEP 20, 87 SE DF021309 N oxidation pond, NE corner approx 9-12in
1120 50ft from each bank
5018 25 WH1267D SEP 21, 87 SE DF021310 NE corner of aeration basin g-12in
1535
5019 26 WH12696G SEP 21, 87 SE DFO21311 Middle of asration basin 18-21in
1910
s02¢ 27 WH1264E SEpP 21, 87 SE DF021312 SW corner of aeration basin 12-16.5in
1136
FO06 1 wWH1247C SEP 17, 87 SE DF021222 Mouth of outfall ditch & Bayou 6-9in
1315 Meto
FOl0 29 WH1283C ocT 14, 87 SE DF021401 Rocky branch, middle of bend, W of 6-9in
1700 Hwy 167 bridge, 8ft from E bank
FO13 36 WH1308A ocr 19, 87 SE DFo21417 Bayocu Meto at midstream, 66ft W 0-3in
15185 of Hwy 167 bridge
FO014 2 WH1241A SEP 15, 87 50 pre21220 N bank of RB approx 75yds upstream 0-3in

1315 of confluence with Bayou Meto



FO16

ro17

FO18

F046

F047

FOS1

FO052

FO57

FOS59

F060

FO61

F0&63

F064

FO6S

FO67

FO68

FO69

FO70

45

37

38

30

31

32

33

34

35

kL

40

WH1312A

WH1300B

WH1298A

WH1246A

WH12458B

WH1279B

WH1280A

WH1287C

WH1228C

WH1229B

WH1230A

WH13235B

WH1282A

WH1281B

WH1285B

WH1309A

WH12408

WH1305B

ocr 20,
1625

ocr 17,
1400

ocT 17,
1532

SEP 16,

1514

SEP 16,
1145

OCT 14,

1218

OCT 14,
1220

ocT 15,
1600

SEP 12,
1610

SEP 12,
1625

SEP 12,
1625

SEP 13,
1615

ocT 14,

1306

ocT 14,

1100

ocT 15,

17158

ocT 19,

1235

SEP 15,
1550

ocT 18,
1518

87

87

87

87

87

87

87

87

87

87

87

87

87

87

87

87

87

87

S5E

SE

SE

SE

SE

S0

SE

SE

s0

so

s0

so

SE

S0

SE

so

SE

SE

DF021423

DF021413

DF021414

DF021301

DFO21302

DF021402

DF021403

DFro021404

DF021211

DF021210

DF021209

DF021214

DF021405

DF021406

DF021407

DFD21418

DF021219

DF021419

BM at mouth of tributary, 1000ft § 0-3in
of Lake Dupree, E of two poles

Bayou Meto at midstream, 50ft. NW 3~6in
of MPRR bridge

Bayou Meto, 13ft from S bank, NW of 0-3in
of Hwy 161 bridge, 3ft SE of pipeline

BM 25ft downstream mouth of STP out- 0-3in
fall ditch, N bank 15ft from former
edge

BM 25ft downstream mouth of STP out- 3-6in
fall ditch, N bank 12ft from former
edge

Rocky branch, W bank, 229ft from 3-64in
south edgs of Redmond Rd Bridge

Rocky branch midstream, 222ft from 0-3in
S edge of Redmond Rd Bridge

RB, midstream, 570ft, 165° from Hwy 6-%in

167 bridge, 320ft, 95° from 3 poles

~400ft E of pwr lines on BM N bank 6-9%in
S of Lake Dupree, 12ft from water

“400ft E of pwr lines of BM N bank, 3-6in
8 of Lake Duprees, 7ft from water

~400 E of pwr lines on BM N bank, 0-3in
S of Lake Dupree, lft above water

T400ft E of pwr lines on BM S bank 3-6in
5 of Lake Dupree, 1ft above water

Rocky branch, 625ft N of Hwy 167 0-3in
bridge, due W of 5 pole cluster

at Hwy

Rocky branch, delta on west bank 3-6in

SE of the stream from the old STP

RB,125ft dwnstrm from intersection 3-6in
w/Log. Rd 1400ft W of S tip, Lake
Dupres

Baycu Meto at edge of N bank, 60ft 0-3in
E of 2 poles, 715 ft E of HWY 167

Approximately 100ft west of RB 3-6in
cenfluence in Bayou Meto, midstream

Bayou Meto at midstream, 1400ft 3-6in
S of Lake Dupree, due N of new STP

NnN4mM™~MoN



FO71

FO76

FQ77

F078

F085

F102

F104

F105

FS025

F5040

FS044

F5056

BACKGRD

BACKGRD

BACKGRD

10

41

43

42

11

44

12

13

14

15

46

49

47

48

28

28

28

WH1242B

WH1313B

WH1304B

WH1299B

WH1226C

WH1292B

WH1237a

WH1236C

WH1232C

WH1234a

WH1296A

WH1301B

WH1291B

WH1290D

WH1222A-D

WH1222A-D

WH1222A-D

SEP 15,
1310

ocT 20,
1225

oct 18,
1457

oCcT 17,
1505

SEP 12,
0950

ocT 17,
1150

SEP 14,
1110

SEP 14,
1110

SEP 13,
1520

SEpP 13,
1135

ocT 17,
1026

ocr 18,
1310
ocT 16,

1050

OCT 16,
1050

SEP 11,
1005
SEP 11,

1005

SEP 11,
1005

87

87

87

87

87

87

87

a7

87

87

87

87

SE

SE

SE

SE

so

SE

50

so

s0

50

SO

50

5B

SE

S0

so

S0

DFo021221

DF021422

DF021420

DF021415

DF021208

DF021411

DF021215

DF021216

DF021212

DF021213

DF021412

DF021421

DF021409

DF021410

DF021201

DF021202

DF021203

"350ft NW of Hwy 161 bridge in 3-6in
midstream Bayou Meto

BM, approx 1100ft N of MPRR tracks 3-6in
and dirt rd. intarsection

Bayou Mste at midstream, 800ft W of 3-6in
MPRR bridge, N of new STP

Bayou Meto, midstream, approx 800ft 3-6in
SE of MPRR bridge

Approx 750ft S of Lake Dupree, 6-91in
located in woodland

Bayou Meto midstream, at river mile 3-6in
127.2, at Western edge of Loanoke CO

Approx 100ft W of RB in abandoned 0~3in
stream bed, “200ft S of Redmond Rd

Approx 1/4 mile 5 of Redmond Rd
75ft W of RB in dry stream bed

S bank of BM, apprex 1/4 mile E
of Hwy 161

Approx 500ft from railroad tracks, 0-3in
N of new STP, S of Bayou Meto

BM, edge of water at irrigation pump 0-3in
intake, .8 mile, W of Hwy 391

S of BM in soybean field, W of 3-6in
new STP, 500ft, 320° from rd at

RR crossing

Bayou Meto, 20ft from S bank under 3-6in
Hwy 15 bridge below 140

Bayou Meto, E of RR bridge at Hwy 9-11in
7% 22f£t from Shiner on bridge piling

Nsvandenberg Blvd bridge 1/4 mi W 0-12in
of J.Harden, 5 of culverts at AFB

boundry
same as above 0-12in
same as above 0-12in



ATTACHMENT E

COMPARISON OF ANALYTICAL DATA BETWEEN RESULTS
OF RI SAMPLING AND IT SAMPLING

Refsrence Dioxin (2,3,7,8 TCDD) [ IT split Dioxin (2,3,7,8 TCDD)

RI Sampling at sampling Depth | sample at Sampling Depth

Location 0-3" an-g" 6"-9" Other | Number 0-3" 3"-6" 6"~-9" 9"-12" Other

Code A B C X t A B C D E-G
t

- | WH1223A E 0.91U

NO26 (0.84] 3.1 | WH1224C 0.44u

NC30 7.58 | wH1225¢C 1.410
|

5002 {0.57) 0.20 { WH1248A  0.29U

5009 3.0 (0.70) | WH1258C 1.997

salo (1.98) (0.34) | WH1245a 9.770UJ

s011 3.6 (0.98) { WH1259B 0.710J

5012 {0.92) {0.44) | WH1253E 0.82UJ(E)

5013 1.30 (0.15) | wHil2521 0.33U(X)

5014 1.8 {0.51}) | wHl260D 1.38u3

5018 37.9 | wH1267D 9.35u3

5019 16.2 2.08 | WH1269G 3.51UTX(G}

5020 6.5 | WH1264E 0.79U{E)
|

FOO6 0.74 | wH1247C 0.837

FO10 0.16 (0.02) | wH1283C 0.080UJ

FO13 0.27 [0.04} | WH1308A  0.16U

FO0l4 0.74 | wH1241n 0.880

FO16 0.86 | WH1312A  0.76U

FO017 0.34 | wH1300B 1.220%

F018 (0.79) (0.08) | wH1298A 0.17U

F046 [2.0] {0.15) (0.15) | WH1246n 2.55u3

F047 [3.5] 1.1 2.1 | WH1245B 1.6503

FO51 (0.05) | wH1279B 0.940X

F052 (0.17) {0.05) (0.08) | WH1280A ¢.50v

F057 0.41 0.10 (0.11) | wH1287C 0.220

F059 1.3 | WH1228C 2.51¢0

FO60 1.1 1.52 0.4 | WH1229B 0.860

FO61 0.54 0.78 (0.16) | wHi230a 2.8U7

FO063 0.81 1.2 1.1 | wH1235B 0.58U3

F064 0.15 0.39 [0.18]) | WHI282A 0.38UJ

F065 (0.11) {0.02) (0.20) | WH1281B 0.680

F067 0.22 0.12 | wH12858 0.19U

FO68 {0.47) (D.21) (0.33) | wal308Aa 0.17U

FO0&9 [0.53] 0.88 | WH1240B 0.17uJ

FQ70 0.10 0.10 | wH13058 1.2407

FO71 0.31 1.10 | WH1242B 0.49U3

FQ76 0.37 (0.04) | wH1213B 1.030

FO77 0.39 | wH1304B 0.19y

F078 0.25 | WH1299B 0.09U

FO85 1.58 | WH1226C 0.37U3

F102 {0.02) | wH1292B 0.14v

F104 1.7 {0,33} | WH12374a 0.930

F105 1.5 | wHi23éc 1.060J
|
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Reference Dioxin (2,3,7,8 TCDD} | IT split Diexin (2,3,7,8 TCDD)
RI Sampling at Sampling Depth | sample at Sampling Depth
Location 0-3" 3"-g" 63" 8 -12" Other | Number 0-3" Iv-6" £"=9" 9"-12" Other
Coda A B c D X | A B < D E-G
|
Fs025 1.08 | wH1232C 1.17v
F5040 0.9 | WH1234A 0.12v
F5044 (0.09) | WHL296A 0.14v
F35056 (0.06) | WH1301B 0.100
- { wHl291B 0.15U
- | WH1290D 0.12U

DETECTION LIMIT
= ESITMATED MAXIMUM CONCENTRATION

DEFINITIONS OF FOOTNOTES:

"DETECTION LIMIT," MORE ACCURATELY CALLED "METHOD
DETECTION LIMIT" IS DEFINED AS THE MINIMUM CONCENTRA-
TRATION OF A SUBSTANCE THAT CAN BE IDENTIFIED, MEA-
SURED, AND REPORTED, WITH 99% CONFIDENCE THAT THE
ANALYTE CONCENTRATION IS GREATER THAN ZERO. THE
DETECTION LIMIT MAY VARY AS A FUNCTION OF SAMPLE TYPE
AND SIZE. DETECTION LIMITS FOR SAMPLES ARE NORMALLY
CALCULATED BASED ON INSTRUMENT SIGHNAL TO NOISE RATIOS
FOR THE PARTICULAR SAMPLE UNDERGOING ANLAYSIS.

"ESTIMATED MAXIMUM CONCENTRATION" IS USED WHEN
ACCURATE QUANTIFICATION OF THE ANALYTE CANNOT BE
ACCOMPLISHED DUE TO INTERFERENCES IN THE SAMPLE.
THE RESULT REPORTED IS CALCULATED ASSUMING THAT THE
TOTAL INSTRUMENT RESPONSE IS DUE TO THE ANALYTE.
THUS, THE ACTUAL ANALYTE CONCENTRATION IS PROBABLY
LESS THAN THAT REPORTED.

REPORTED CONCENTRATIONS OR DETECTION LIMITS ARE
ESTIMATES DUE TO QA/QC OUT OF CONTROL LIMITS
(ACCURACY OF THE REPORTED VALUES ARE NOT WITHIN
CONFIDENCE LIMITS).

U = NOT DETECTED; VALUE REPORTED IS THE DETECTION
LIMIT {(i.e. "MAXIMUM POSSIBLE CONCENTRATION")
X = SPIKE

DEFINITIONS OF FOOTNOTES:

"MAXIMUM POSSIBLE CONCENTRATION" IS THE CONCENTRA-
TION OF 2,3,7,8~TCDD REQUIRED TO PRODUCE A SIG-
NAL WITH A PEAK HEIGHT OF 2.5 TIMES THE BACKGROUND
SIGNAL HEIGHT. THIS VALUE IS ALSO THE SAMPLE
"DETECTION LIMIT" AS DESCRIBED AT LEFT.

"SPIKE" INDICATES THAT 2,3,7,B8-TCDD WAS ADDED TO
THE SAMPLE PRIOR TO EXTRACTION AND ANALYSIS IN
ORDER TO EVALUATE THE METHOD IN THE SPECIFIC
MATRIX. THE AMOUNT OF SPIKE ADDED WILL RESULT IN
A SAMPLE CONCENTRATION OF 1 PPB, HOWEVER, DIFFER-
ENTIATION BETWEEK 2,3,7,8-TCDD ALREADY IN THE
SAMPLE AND 2,3,7,8-TCDD ADDED IS NOT POSSIELE IN
THE METHOD USED IN THIS ANALYSIS.
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PHOTOGRAPHER/WITNESS

/ SekELIHIDI /. TRuSTLEY

DATE / TIME / DIRECTION
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