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3.0 PROJECT DESCRIPTION

Clean Harbors, Inc. (Clean Harbors) has been contracted by the USEPA Office of Pesticide
Programs and Technical Support Division to provide analytical services in support of the National
Pesticide Survey (NPS). The NPS has been designed to meet two major objectives: (1) to determine
the degree to which the drinking water wells of the nation are contaminated by pesticides; and (2) to
better understand how pesticide concentrations in drinking water wells are associated with pattems of
pesticide usage and the vulnerability of ground water to pollution. Clean Harbors will analyze 750
samples from community water systems and 750 samples from domestic wells for the presence of
chlorinated pesticides using gas chromatography with an electron capture detector by Method 2
(revised Oct. 27, 1987).

This Quality Assurance Project Plan (QAPjP) has been prepared to ensure sample analysis and
reporting in accordance with Method 2 and contractual reports of work.
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4. PROJECT ORGANIZATION AND RESPONSIBILITIES

Figure 4-1 represents Clean Harbors’s organization chart for this program. As program
manager, Mr. Louis Macri will be responsible for technical and administrative direction of the overall
program. Mr. John Verban will coordinate and review all sample preparation and gas
chromatographic work. He will also be responsible for initiation of bench level corrective actions.

The key individual responsible for QA is the Director of Quality Assurance, Dr. Richard Fix, who
will serve as Program QA Officer. Dr. Fix reports directly to the President of Clean Harbors. The key
individual responsible for Analytical QC activities is Christine Johnson, Analytical QC Coordinator, who
reports directly to the QA Director. Ms. Johnson is thus independent of the technical groups
generating measurement data. The responsibilities of these key QA/QC individuals on this program
are briefly described below.

4.1 QA OFFICER’S RESPONSIBILITIES

The Division QA Director, Dr. Richard Fix, is the responsible Quality Assurance Officer for this
project. He will review and approve the proposed Project Plan for this contract. He will ensure that
any necessary revisions are made and will check on implementation of the QA Plan durin§ the course
of this project, scheduling performance and/or system audits as necessary. Dr. Fix will initiate and/or
followup on corrective actions. He will aid in preparation of a section of each Monthly Report
summarizing QA/QC activities which include estimates of precision, accuracy, and completeness of
the required data. Audits conducted, quality problems identified, and corrective actions taken will be
described.

4.2 ANALYTICAL QC COORDINATOR'S RESPONSIBILITIES

Ms. Christine Johnson, the Analytical QC Coordinator, oversees and impiements the ongoing
QC program. She will be responsible for the implementation of the analytical QC measures specified
in this Plan. She will review all QC sampile results and incorporate them in the appropriate monthly
Analytical Results report. She will have overall responsibility for preparing the QC section of these
reports.

4.3 LABORATORY STAFF RESPONSIBILITIES

The Program Manager, Louis Macri, will have responsibility for meeting budget and schedule
commitments, as well as the technical quality of the work. He will also be the Laboratory contact for
the EPA Technical Monitor, Mikki Bolyard ((513) 569-7939). Working directly with Mr. Macri will be
John Verban Mr. Verban will be responsible for coordinating sample extraction with Mr. Doug
Buffington and analysis by GC. Mr. Verban will also be responsible for primary data review and
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initiation of bench level corrective action as well as being backup analyst for Ms. Kate Duffy who will
perform the majority of the analysis and data reduction.

Ms. Naomi Beck is responsible for sample receipt. The shipping address for samples is:

Clean Harbors Analytical Services, Inc.
213 Burlington Road
Bedford, Massachusetts 01730

Ms. Beck can be reached at (617) 275-6111.

Steve Cappello will be acting project coordinator, assuming the responsibilities previously
assigned to John Verban, from March 3, 1990 until the close of the project.
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FIGURE 4-1
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5. QA OBJECTIVES FOR MEASUREMENT DATA
5.1 DETERMINATION OF ESTIMATED DETECTION LIMIT (EDL)

A determination will be made of the standard concentration necessary to produce an ECD
response with a 5/1 signal to noise ratio. Two analyte mixes will then be prepared and used to spike
eight (8) pairs of reagent water samples. These samples will be prepared and analyzed as a batch.

The standard deviation (SD) will then be calculated using the following equation.

1 n -
SO =/ — (. Z X=-x)
n-1 i=1
where: n = the number of measurements for each analyte

X = individual measured value in ug/L, and
X = average measured value in pg/l.

The minimum detection level (MDL) will then be computed by the following equation:
MDL = SD x 3.500 (Student’s t value).

The estimated detection limit (EDL) equals either the concentration of analyte yielding a detector
response with a 5/1 signal to noise ratio, or the calculat.ed MDL, whichever is greater. The EDLs,
determined in this manner, must be no greater than two times those determined during methods
development, as listed in Appendix A, Table 2

The minimum reportable level, MRL, will be calculated using the following equation:

MRL = 5 x EDL.

5.2 DETERMINATION OF GC/MS DETECTION LIMITS

Six analyses of each analyte mix will be performed by Muttiple-ion detection (MID) GC/MS, using
the three ions specified by EPA (Appendix B). The results of these analyses will be used to determine
the concentration at which a 5/1 signal to noise ratio, for the least intense of the ions, is obtained.

5.3 CONSTRUCTION OF CONTROL CHARTS

Control charts will be used to demonstrate control of the measurement system. Control charts
will be generated upon compiletion of the initial determination of reporting limits. To establish the
control charts, 5 reagent water samples for each of the two analyte mixes will be spiked at ten times
the MRL and carried through the Method 2 extraction and analysis procedure. An additional 3 sets of
5 spiked reagent water samples will be similarly generated and analyzed on each of 3 days. The data
from all 20 samples will be used to construct the controt chart. The mean recovery (R) and standard
deviation (SD) will be calculated as follows:

1 n
SD = — ( R-R)
n-1 i=1
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where: R, = the individual recovery value,
R = average recovery value, and
n = the number of measurements.

ACCEPTANCE CRITERIA FOR ACCURACY AND PRECISION WILL BE THE FOLLOWING:

. The RSD for analytes must be less than or equal to 20%, except where data, listed
in Appendix A, Table 2, indicates that poorer precision was obtained by Battelle in
the method validation. Technical monitors will determine action to be taken if
criteria are not met.

. The mean recovery (R) of each analyte must be within R plus or minus 3x SDs as
determined by Battelle, but no greater than plus or minus 30 percent.

. Initial surrogate recovery control will also be demonstrated on 20 samples.
Surrogate control charts will be generated to provide control limits for surrogate
recovery in samples.

. Wamning limits of 2 standard deviations and control limits of 3 standard deviations
will be depicted on control charts for both {aboratory control standards and
surrogates.

Dixon’s test will be used to determine a maximum of three outliers per analyte from the 20
spiked reagent waters. Appendix C provides a discussion of Dixon’s test.

Established control charts will be updated with spiked samples prepared with sets of spiked
reagent waters when data from 5 spikes are available. Data from the 5 earliest spiked samples will be
deleted, the precision and accuracy recalculated and the control chart redrawn.

5.4 FREQUENCY AND PROCEDURE FOR MATRIX SPIKING

During the survey, EPA will provide field samples from 10% of the sites for the laboratory to
assess the recoveries of spiked analytes from a variety of matrices. These samples are to be spiked
at analyte concentratidns equal to 2, 5 or 10 times the MRL for each analyte. The required spiking
level will be specified on the sample label.
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6. SAMPLING PROCEDURES

All sampling for the National Pesticide Survey will be performed under the direction of ICF.
Clean Harbors will receive 1-liter water samples, preserved with 10 mg/L of mercuric chioride
preservative. Sample bottles will be shipped, iced, to the Clean Harbors laboratory in Bedford,
Massachusetts for analysis by Method 2. Clean Harbors will be responsible for notifying the Technical
Monitor if a sample box arrives without any ice remaining.

ICF will be responsibie for the collection of duplicate samples at 10% of the sites for spiking at
Clean Harbors. All samples will be clearty labelled to differentiate field samples (FS), backup samples
(BY), lab spikes (LS), and time storage samples (T/S). The field label is reproduced in Figure 6-1. All
samples will be accompanied by a field sample tracking sheet, depicted in Figure 6-2.
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FIGURE 6-1
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7. SAMPLE CUSTODY

This section provides information concerning laboratory notification of sample schedule; EPA
requirements for holding times, storage conditions and disposal; Clean Harbors's system for sample
receipt and tracking, and for monitoring refrigerator temperatures where samples are stored.

7.1  NOTIFICATION OF LABORATORY
ICF will provide a printout of the sample shipment schedule for each upcoming 2-week period.

ICF will also maintain a sample tracking system into which Clean Harbors will enter data concerning
sample receipt.

7.2 HOLDING TIME, STORAGE AND DISPOSAL REQUIREMENTS

The maximum extraction holding time for field samples is 14 days from sample collection.
Analysis on primary and confirmatory columns must be completed within 14 days after extraction. The
maximum holding time for GC/MS extracts may be extended by the Technical Monitor to 28 days.
Data from samples extracted or analyzed outside the holding times shall not be submitted to the EPA,
nor shall compensation be received by the laboratory.

Extraction and analysis holding times for time storage samples will differ from holding times
required for field samples. Table 7.1 depicts holding time requirements for time storage samples and
extracts.

All samples and extracts will be stored in the dark at 4 degrees Centigrade. Refrigerator
temperatures must be verified and recorded on each working day.

Water samples will be disposed of after the 14-day holding time has been exceeded. Sample
extracts will be maintained until disposal is approved by the TSD or OPP Laboratory Coordinator. All
sample containers and boxes will be retumed collect to the EPA or ICF.

7.3 CUSTODY PROCEDURES AT THE CLEAN HARBORS LABORATORY

Clean Harbors, Inc. maintains a Sample Log-in area to implement custody procedures and to
provide proper storage for all samples collected by, and/or submitted to Clean Harbors. The log-in
area is located in the laboratory and is staffed by the Sample Log-in Coordinator who reports to the
Program Manager. The Sample Log-in Coordinator accepts custody of all samples received by Clean
Harbors.

Upon receipt at Clean Harbors, each sample shipment is inspected to assess the condition of
the shipping container and the individual samples. The enclosed custody records are
cross-referenced with all the samples and sample tags in the shipment; the custody records are
signed by the Sample Log-in Coordinator and placed in the project file. The Sample Log-in
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TABLE 7.1 HOLDING TIMES FOR TIME STORAGE SAMPLES

.
leanHarbo

ipiking Extraction Analysis Re-analysis

Sample I[.D. 2ATE (A) Date (B) Date (C) Date (D)
(HTE)
TSo (DTS) Day 0 to 13 Day A to Day B to Day B+10 to
Time Storage Day A + & Day B+4 Day B+18
t=0 days
TSo (DTS) Day 0 to 13 Day A to Day B to Day B +10 to
(Time Storage Dup; Day A « 4 Day B + & Day B ~ 18
t = 0 days)

TS (HTS) Day 0 to 13 Day A+10 to Day B to No re-analysis
(Time Storage; Day A - 18 Day B + 4
t = 14 days)

TS, (HTS) Day 0 to 13 Day A«10 to Day B to No re-analysis
(Time Storage Dup; Day A - 18 Day B - 4
t = 1‘0 days)

Note: Above dates assume collection is on Day -1 and receipt at
the laboratory on Day O.
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Coordinator continues the custody by assigning a Clean Harbors Control Number to each sample on
receipt; this number identifies the sample through all further handling.

The physical appearance of the individual sample containers upon arrival at Clean Hérbors is
noted by the Coordinator. A sample is labeled in *‘good" condition when the following criteria are met;

. Sample identification tags and seals are securely attached and legible, and agree

with other custody records; and

. Samples are iced.

Each sample is then recorded in the bound Master Sample Log under its Clean Harbors Control
Number. Each page of the handwritten Master Log has the following format:

. Clean Harbors Control Number;

. Sample Description;

. Sample Condition;

. Signature of person completing sample record; and

) Date of Sample Receipt.

Each analyst working with the sample, records in the Master Sample Log their initials thereby
enabling the tracking of the samples throughout the lab. Figure 7-1 shows the organic sample prep
record, which is used to track initial sample volume, final extract volume, sample holding times and
other pertinent sample information as listed on the form. When samples are sent to the client or to
another laboratory for analysis, the External Transfer of Custody Form (Figure 7-2) is used, and the
recipient of the samples is requested to return a copy of the signed form for the Sample files.

Clean Harbors, Inc. maintains large, locked, refrigerated, and nonrefrigerated storage areas with
provision for hazardous material storage. After logging and necessary preservation or subdivision, the
Sample Coordinator stores each sample in the appropriate area under its Clean Harbors Control
Number.
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8. CALIBRATION PROCEDURES AND FREQUENCY
8.1 PREPARATION OF SURROGATE AND INTERNAL STANDARDS

EPA will provide neat reference materials for 4,4'-Dichlorobipheny! (DCB) for use as a surrogate
standard and Pentachloronitrobenzene (PCNB) for use as an intemal standard. Spiking solutions will
be prepared by accurately (+ 0.01 mg) weighing approximately 0.0050 grams of DCB and 0.001
grams of PCNP into two 10.0 mi volumetric flasks and diluting to volume then serially diluting 1:5 with
MTBE. Acetone will be used as solvent for DCB and MTBE for PCNB. Aqueous samples will be
spiked with 5.0 ul of the DCB solution, prior to extraction. All standards and blank and sample
extracts will be spiked to contain 0.1 ug/mL of PCNB (5.0 ul added to 1 mL of sample). All stock
solutions will be entered into the Pesticide Stock Solution Logbook and assigned a unique
identification number traceable to the date of preparation, analyst, lot number of the stock used and
volume taken for dilution.

8.2 PREPARATION OF INSTRUMENT QC STANDARD

EPA will provide ampuls of reference material diluted in MTBE for QC standard preparation. The
instrument QC standard will be prepared by diluting the four stocks to the following concentrations:

. Heptachior epoxide ~ 0.0040 ug/mL

. DCPA - 0.050 ug/mL

«  Chlorothalonit - 0.050 ug/mL

s+ HCH-deita -- 0.040 ug/mL

All stock solutions will be entered into the Pesticide Stock Solution Logbook and assigned a
unique identification number traceable to the date of preparation, analyst, date of receipt of the stock
used and volume taken for dilution.

An instrument QC standard will be analyzed daily, or with each sample set, whichever is more
frequent.

8.3 PREPARATION OF CALIBRATION STANDARDS AND LCS/TIME STORAGE SPIKING
SOLUTIONS

Calibration standards will be prepared from stock solutions provided by EPA in sealed ampuls.
Two intermediate stock solutions will be prepared containing approximately 15 analytes in MTBE
which do not co-elute on the primary GC column. Five diiutions will then be prepared from these
independent stocks. The lowest dilution must be prepared at the minimum reporting level (MRL), as
determined in Section 3.

LCS spiking solutions will also be prepared from stock solutions provided by EPA. The solution
will be prepared in acetone at a concentration which will generate component concentrations at 10x
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the MRL when 0.5 to 1.0 ml is added to 1 liter of reagent water. This solution will also be used to
spike time storage sampies at 10x the MRL.

All stock solutions will be entered into the GC Standard Stock Solution Logbook and assigned a
unique identification number traceable to the date of preparation, analyst, date of receipt of the stock
used and volume taken for dilution.

8.4 INSTRUMENT CALIBRATION

8.4.1 GC/ECD Analysis

Analysis will be performed on a Hewlett-Packard 5890 gas chromatograph, equipped with dual
electron capture detectors and a 7673 automatic liquid sampler, capable of simultaneous injection
onto primary and confirmatory columns.

A primary and confirmatory calibration curve will be generated at a minimum of three
(suggested five) concentration levels, including the MRL, for each analyte. Qualitative analyses will be
performed for the following compounds, Endosulfan |, Endosulfan Il, Delta-BHC and Chlorobenzilate.
The relative response of each analyte (RRa) to the internal standard will be tabulated using the
equation:

RRa = A/Als,
where: A = the peak area of the analyte, and
Ais = the peak area of the internal standard.
The calibration curve will then be generated by plotting the analyte relative response, RRa, versus
analyte concentration in the sample in ug/L.

The working calibration curve will be verified at altemating concentrations every 24 hours during
analysis of NPS samples; occasionally, that concentration will be the MRL. The response for any
analyte must agree with the predicted response within 25%, or a new calibration curve will be
prepared. Each time new calibration standard dilutions are prepared, they must be compared to the
existing calibration curve, and the observed concentration must agree within 25% of the expected
concentration.
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9. ANALYTICAL PROCEDURES

Samples submitted to Clean Harbors by U.S. EPA from the National Pesticide Survey will be
prepared and analyzed in accordance with the October 27, 1987 version of Method 2 (Appendix A).
No deviations from this procedure will be made with respect to the following: reagents (Section 7)
apparatus and equipment (Section 6), procedure (Sections 11.2 and 12.3) and data reduction (Section
12). One deviation occurs in glassware cleaning (Section 4.1.1) with the replacement of heating
glassware at 400oC by a terminal acetone rinse. This procedure has been demonstrated to provide
glassware of a suitable quality at the Clean Harbors laboratory. Further precautions include the
segregation of glassware for the NPS analysis. The maximum number of samples (including QC) that
will be extracted and analyzed as a set is fifteen (15).

All samples submitted to Clean Harbors under this program for analysis via this method, as well
as method blanks, matrix spikes and laboratory control samples, will be preserved with mercuric
chloride, surrogate-spiked with 4,4'-Dichlorobiphenyl (DCB), buffered to pH 7, mixed with 100 g NaCl
and extracted in a 2-liter separatory funnel with methylene chloride. The methylene chioride extracts
from each of three extractions will be combined, dried over anhydrous sodium sulfate and
concentrated via Kudermna-Danish apparatus to approximately 2 mL. The extract will then be solvent
exchanged into methy!-t-butyl ether (MTBE) for gas chromatographic analysis.

The analysis for the compounds listed in Table 9-1 will be performed using a Hewlett-Packard
5890 gas chromatograph, equipped with dual Ni63 electron capture detectors and dual automatic
liquid samplers. This GC will be interfaced to a Hewlett-Packard 3359 data acquisition system. As
stated in Method 2, separation will be performed using an SPB-5 capillary column for primary analysis
and a DB-1701 for confirmatory analysis. Table 9.2 provides chromatographic conditions for this
analysis.

Prior to the injection of program samples, each gas chromatograph will be calibrated at three to
five concentration leveis with the components of interest. Calibration solutions will also contain the
internal standard, PCNB. Calibration curves will be generated plotting the analyte concentration
versus relative response to the internal standard. Each sample extract will also be spiked with intemal
standard solution prior to gas chromatographic analysis. Concentrations of analytes in the samples
will be determined from the relative response to the intemnal standard via the calibration curve. The
analyst will monitor internal standard (IS) area count responses for all sample injections. A deviation
in a sample of greater than 30 percent of the average IS response of the calibration standards
indicates the possibility from method or matrix interferences with internal standard measurement.

Appendix A, Section 10.6.2 addresses analysis of QC check standards. This is not required by
the NPS protocol and therefore not done. Section 10.7.1, referring to spiking of the target analytes
into ten percent of the samples was met by the NPS survey design with the LSS samples.
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The automated data entry system was implemented on November 16, 1989. its application
began with set 126 and continued until the final set.
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TABLE 8-1

ANALYTES INCLUDED IN GROUND WATER ANALYSIS METHOD 2,
MIX A AND MIX B WITH MRL AND MDL DATA

A. MixA

Chiorneb
Propachlor
Alpha-BHC
Gamma-BHC
Chlorthalonil
Aldrin
Heptachlor epoxide
Endosuifan |
Dieldrin

Endrin
Endosulfan Il
Endrin Aldehyde
pvp’ -DDT
Cis-permethrin

B. MixB

Ethridiazole
Trifluralin
Hexachlorobenzene
Beta-BHC
Delta-BHC
Heptachior

DCPA
Gamma-Chlordane
Alpha-Chlordane
p,p’-DDE
Chlorbenzilate
p.p-DDD
Endosulfan Sulfate
Methoxychlor
Trans-Permethrin

MRL

14
1.3
0.12
0.085
0.12
0.12
0.12
0.12
0.12
0.25
0.25
0.25
0.3
1.8

MRL

0.25
0.25
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.68
0.25
0.25
0.6

3.9

MDL

0.276
0.261
0.012
0.107
0.017
0.021
0.022
0.019
0.025
0.033
0.029
0.033
0.06

0.36

MDL

0.002
0.005
0.005
0.009
0.005
0.01

0.016
0.007
0.008
0.007
0.136
0.015
0.013
0.111
0.779

*

Qualitative analysis only.
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TABLE 9-2

INSTRUMENT CONDITIONS FOR ANALYSIS OF GROUND WATER BY METHOD 2

Primary Conditions

Column:

Injection volume:
Carrier gas:
Injector temp:
Oven temp:
Confirmation Conditions

Column:

Injection volume:
Carrier gas:
Injector temp:

Oven temp:

30 m x 0.25 mm I.D. SPB-5 bonded fused silica column,
0.25 m fiim thickness (J&W)

2 uL splitless with 45 second delay
He 30 cmy/sec linear velocity
2500C

Program from 600C to 3000C at 40C/min

30 m x 0.25 mm 1.D. DB-1701 bonded fused silica column,
0.25 m film thickness (J&W)

2 ul splitiess with 45 second delay
He 30 cm/sec linear velocity
2500C

Program from 600C to 300oC at 40C/min
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10. DATA REDUCTION, VALIDATION AND REPORTING

Proper collection and organization of accurate information followed by clear and concise
reporting of the data is a primary goal in all projects. This section describes the procedures routinely
followed at Clean Harbors for data reduction, validation and reporting. All hard copy data of
chromatograms, prep records, etc. will be stored together in the project file.

10.1 DATA REDUCTION
Analytical results will be reduced to concentration units specified in Method 2, using the
equations given therein. Actual blank values will be reported; blank corrections will not be applied.

10.2 DATA VALIDATION

Data validation is the process of filtering data and accepting or rejecting it on the basis of sound
criteria. Analytical supervisory and QC personnel will use validation methods and criteria appropriate
to the type of data and the purpose of the measurement. Records of all data will be maintained, even
that judged to be an "outlying® or spurious value. The persons validating the data will have sufficient
knowledge of the technical work to identify questionable values. All chromatograms will be reviewed
by Clean Harbors's GC Section Head to ensure proper compound identification and as a general
quantitation check. Furthermore, approximately 25 percent of calculations and data transfer will be
checked during validation. If any errors are found, all calculations or data transfer of that type will be
checked.

Analytical data will be validated by the laboratory QC coordinator or supervisory personnel using
"criteria specified and in this QA Plan. Clean Harbors routinely uses results from laboratory reagent
blanks, replicate samples and internal QC samples to validate analytical results. Generic criteria used
to evaluate analytical data are listed below:

. Use of approved analytical procedures;

. Use of properly operating and calibrated instrumentation;
. Acceptable results from analyses of Lab Control samples; and

. Precision and accuracy meeting QA objectives as stated in the methods and this
QA Plan.

10.3 FAST TRACK REPORTING

Since normal reporting requirements allow sample data to be provided 2 months after sample
collection, a mechanism for fast track reporting is necessary. Reports to the Technical Monitor will be
expedited when the following situations arise:

. Confirmed positives for a list of analytes to be specified by EPA.
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. Lack of agreement of + 25 percent between resuits from primary and confirmatory
analysis by GC/ECD.

. Frequent occurrence of a peak or peaks which are not NPS analytes (excluding
phthalates), or which are at levels between the EDL and MRL (no quantitation or
confirmation is performed).

. Refer to Rapid Reporting Memo of June 9, 1989 - Appendix J

10.4 DATA REPORTING

A flow chart depicting the analytical data validation and reporting scheme, routinely used at
Clean Harbors, is shown in Figure 10-1. Validation occurs at a minimum of two levels. For this
program, the Technical Coordinator, John Verban, will review all QC data as soon as possible. He will
initiate sample re-extraction if project QC criteria are not met. A second review by the Project
Manager will take place prior to final reporting of the data.

All data for a set of samples, including QC and confirmatory data, will be reported by the
laboratory as a complete set. Data must be provided within 2 months of sample collection. Data are
to be provided as an ASCI| file in the format specified by EPA on floppy disk. Hard copies of all data
will be kept with the project file by set number.



Section No. 10

Revision No. 3

Date: February 28, 1990
Page 3 of 3

FIGURE 10-1
CLEAN HARBORS ANALYTICAL DATA VALIDATION AND REPORTING SCHEME
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11. INTERNAL QUALITY CONTROL CHECKS

Quality control checks will be performed to ensure the generation of valid analytical results on
these samples. These checks as listed in Table 11.1 will be performed by appropriate personnel
throughout the program under the guidance of the QA Director and the Laboratory QC Coordinator. A
brief description of each of these elements is provided below.

11.1 METHOD BLANKS

Method bianks will be preserved with mercuric chloride and contain all the reagents used in the
preparation and analysis of samples. Method blanks are processed through the entire analytical
scheme to assess spurious contamination arising from reagents, glassware and other materials used
in the analysis. A method blank is processed with each set of samples extracted. If the method blank
exhibits a peak for any analyte (on both columns) which is greater than or equal to one-half the MRL,
the source of contamination must be determined and the sample set re-extracted.

11.2 CALIBRATION CHECK SAMPLES
A working calibration standard at alternating concentrations (occasionally at MRL) which is
repeated every 24 hours to verify the working calibration curve. If the response for any analyte varies

from the predicted response by more than 25%, a new calibration curve must be prepared for that
analyte.

11.3 REPLICATE AND SPIKED SAMPLES

Additional samples will be collected at 10% of the sample sites for spiking at the laboratory.
These samples are to be spiked at analyte concentrations equal to 2x, 5x, or 10x the MRL (level
specified on sample label). Samples for replicate analysis will aiso be submitted at the required
frequency.

11.4 LABORATORY CONTROL SAMPLES

A laboratory control sample must be prepared with preservative and analyzed with each set of
samples extracted. For Method 2, this will consist of two reagent water sampies, each spiked with
one of the two calibration mixes, independently prepared in acetone. The concentration of these
samples will be 10x the MRL.

An "out of control* situation exists if more than 15 percent of the LCS analyte recoveries are
outside the control limit (3 standard deviations), or if the same analyte is outside the control limit twice
in a row. All analytical work must be stopped until control is re-established. Re-extraction of that
set/batch of samples is required.
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TABLE 11.1

INTERNAL QC CHECKLIST

Is the instrument control standard’s signal to noise ratio greater than the limit the method specifies?

Is the instrument control standard’s peak symmetry, resolution and geometry factors within the limit
set by the method?

Is the date from sampling to receipt within the limits set by the survey requirements?
Is the date from sampling to extract within the limits set by the survey requirements?
Is the date from extract to analysis within the limits set by the survey requirements?
Is the percent recovery of the surrogate in the LCS within the Control Chart limits?
Is the concentration of a blank above half of the MRL?
Is the concentration of a field sample above 1/2 the minimum repornting limit?

A.  If so, is there a confirmation analysis for the analyte?

B. s the concentration of the confirmatory column within the limits set by survey
requirements?

Is the percent recovery of each analyte in the lab control standard within the upper and lower control
limits?

Is the percent recovery of each analyte in the lab spike sample within the upper and lower control
limits?

Is the percent recovery of each analyte in the perforrnance evaluation sample within the limits set by
the survey requirements?

Is the internal standard area within + 30% from the average IS response of the calibration standards?

Does the calibration check standard compare within 25% of the Initial calibration curve?
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11.5 SURROGATE SPIKES

All samples, blanks and laboratory control standards will be fortified with DCB before extraction.
A surrogate standard determination must be performed on all samples (including matrix spikes) and
blanks. The acceptance criteria for surrogate standard recoveries are + 3 sigma for the lab control
samples and + 30% from the mean as determined from the cumrent control chart for all other sample
types. Control charts for surrogate recoveries in the LCS will be prepared and updated as detailed in
Section 3.3 When the surrogate recovery for a sample is outside control limits, the laboratory must
establish that the deviation is not due to laboratory problems. The laboratory shall document
deviations by taking the following actions:

(1)  Checking calculations to make sure there are no errors.

(@ Checking intemnal standard and surrogate standard spiking solutions for

degradation, contamination, or other obvious abnormalities.

(8) Checking instrument performance.
Recalculation or reanalysis of the sample or extract will be performed if the above steps fail to reveal
the cause of the noncompliant surrogate recoveries. If reanalysis of the sample or extract solves the
problem, only the sample data from the analysis with surrogate spike recoveries within the required
limits will be submitted. If reanalysis of the sample extract fails to solve the problem, then both sets of
data for that sample will be reported.

if the surrogate recovery for an LCS is outside the control limits, then the analyst must evaluate
the sample set for blank surrogate recovery and LCS analyte recovery. The sampie set/batch must be
re-analyzed only if the blank surrogate recovery or the LCS analyte recoveries do not meet
acceptance criteria.

if the surrogate recovery for a method blank is outside the control limits, then the analyst must
check the sample set/batch for a sample free from analyte positives (i.e. a blank). If the surrogate
recovery from that sample meets criteria, then analysis of the set can proceed.

11.6 INTERNAL STANDARD CHECKS

Internal standard areas will be evaluated for acceptance by determining whether the measured
peak area or height in any sample deviates by more than 30% from the average for the intemnal
standard in the calibration standards. Corrective action for internal standard area count deviations is
detailed in Appendix A, Section 10.5.3.

11.7 INSTRUMENT QUALITY CONTROL STANDARDS

Instrument QC standards will be evaluated according to Table 10 in Appendix A for detection,
peak symmetry, resolution and peak Gaussian factor using the calculations provided with the table.
Analysis will not be performed if criteria are not met.
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12. PERFORMANCE, SYSTEM AND DATA AUDITS
12.1 DATA AUDITS

Ongoing data audits will be provided by the project coordinator, project manager or Laboratory
QC Coordinator. These audits will consist of a verification of 25% of the calculations generated under
this program and of all positive identifications.

12.2 SYSTEMS AUDITS

A system audit is a qualitative review to ensure that the quality measures and the analytical
procedures outlined in the QA Project Plan are in place and being followed. Clean Harbors's QA
Director selects projects representing different types of measurement activities for audit by the QA
staff. System audits of analytical work on this program will be scheduled in accordance with the
volume and diversity of the samples received, and the severity and number of problems uncovered in
early system audits but at a minimum will be held quarterly. Written summary reports for each audit
will be submitted as noted in Section 14.0.

12.3 EXTERNAL AUDITS

Clean Harbors will cooperate fully in any performance or system audits conducted or arranged
by EPA. The Project Manager, QA Director and QC Coordinator are available to aid in scheduling
such audits.
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13. PREVENTIVE MAINTENANCE

Clean Harbors follows an orderly program of positive actions to prevent the failure of equipment
of instruments during use. In the analytical laboratories, preventive maintenance inciudes attention to
glassware, water supply, reagents and analytical balances as well as more complex instrumentation.
Table 13-1 summarizes the preventive maintenance procedures for the instruments to be used in this
project. Also listed in the table are the spare parts normally kept in inventory to minimize instrument
down time.

TABLE 13-1

MAINTENANCE PROCEDURES AND SCHEDULE FOR MAJOR INSTRUMENTATION

Instrument Maintenance Procedure/Schedule Spare Parts
Gas Chromatograph 1. Change septa daily. 1. Syringes
(HP5890) 2. Check syringe for burrs daity. 2. Septa
3. Change gas line dryers quarterly. 3. Columns
4. Leak check when installing new analytical
column.
5. Periodically check inlet system for residue build-
up.
Gas Chromatographs/ 1. Replace pump oil annually. 1. Syringes
Mass Spectrometers 2. Change septa daily. 2. Septa
(Hewlett Packard 5970) 3. Change gas line dryers quarterly. 3. Column
4. Replace Electron Muttiplier as needed.
4==_====
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14. SPECIFIC PROCEDURES FOR ASSESSING MEASUREMENT SYSTEM DATA

Compare the percent recovery (Ri) for each analyte with established QC acceptance criteria.
QC criteria are established by mitially analyzing twenty (20) laboratory control standards and
caiculating the average percent recovery (R) and the standard deviation of the percent recovery (SD)

using the following equations:

n
sD — (= R -R)

where: n = the number of measurements for each analyte,
R, = individual percent recovery, and
R = average percent recovery.

The QC acceptance criteria is calcuiated as follows:

Upper Control Limit (UCL) = R + 3SD

Lower Control Limit (LCL) = R - 3SD

Upper Warning Limit (UWL) = R + 25D

Lower Warning Limit (LWL) = R - 28D

The data generated during the initial demonstration of capability (3.3) will be used to set the
initial upper and fower control and warning limits.

The performance criteria will be updated on a continuous basis. After each five new recovery
measurements, R and RSD will be recalculated using all the data, and new contro! charts
reconstructed, deleting the five earliest values. Dixon’s Test (Appendix C) will be applied where
appropriate. Spiked samples will be corrected for concentrations of analytes native to that sample if
the analyte is present at > 1/2 the MRL.

The instrument QC standard will be assessed using the calculations provided in Table 10
(Appendix A). Accuracy will be estimated from the analysis of laboratory control samples, and will be

expressed as percent recovery. The formula used to calculate percent recovery is as follows:

measured value

Percent Recovery = 100 x
true value
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15. CORRECTIVE ACTION

The acceptance limits for the analyses to be conducted in this program will be generated as
stated in Section 3. The corrective actions are likely to be immediate in nature and most often will be
implemented by the analyst or technical coordinator. The corrective action will usually involve
recalculation, or reanalyses. Clean Harbors’ ongoing corrective action poticy is described here.

15.1 IMMEDIATE CORRECTIVE ACTION

Specific QC procedures are designed to help analysts detect the need for corrective action.
Often the person’s experience will be more valuable in alerting the analyst to suspicious data or
malfunctioning equipment. Instrument and equipment malfunctions are amenable to immediate
corrective action. The actions taken should be noted in laboratory notebooks, but no other formal
documentation is required, unless further corrective action is necessary. These on-the-spot corrective
actions are an everyday part of the QA/QC system. An example of bench level corrective action is
provided in Figure 13-1. This reextraction request will usually be initiated by the Technical
Coordinator. Additional corrective actions will be noted in instrument maintenance log books and
analysts’ notebooks. These data will be filed in the project file to facilitate monthly reports about
bench-level problems to the EPA Technical Monitor that include the date, problem, action taken,
verification that the problem was solved, and identification of the sample sets analyzed just prior to
and immediately following the corrective action.

If a corrective action can be taken at this point, as part of normal operating procedures, the
collection of poor quality data can be avoided. if a problem is not solved in this way, more formalized
long-term corrective action may be necessary.

15.2 LONG-TERM CORRECTIVE ACTION

The need for this action may be identified by standard QC procedures, control charts,
performance or system audits. Any quality problem which cannot be solved by immediate corrective
action falls into the long-term category. Appropriate corrective actions may be similar in nature to
immediate corrective action; i.e., collecting a new set of samples or reanalyzing samples, but the
correction may proceed more slowly. Clean Harbors uses a system to ensure that the condition is
reported to a person responsible for correcting it who is part of the closed-loop action and follow-up
plan. The essential steps in the closed-loop corrective action system are:

. Identify and define the problem.

o Assign responsibility for investigating the problem.

. Investigate and determine the cause of the problem.

. Determine a corrective action to eliminate the problem.
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FIGURE 15-1
NATIONAL PESTICIDE SURVEY

Sample Re-extraction Worksheet

Date of Request: Requested by:

Charge Number: 3-729-

The following samples require re-extraction and analysis:

Clean Harbor Control Number Sample Identification  Problem Code  Holding Time Expiration

LC sample recovery outside control limits.

Sample surrogate recovery outside control limits.
Method blank surrogate recovery outside control limit.
Method blank contamination at 50% of EDL.

Matrix spike recovery outside control limits.

moow»
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. Assign and accept responsibility for implementing the corrective action.

. Establish effectiveness of the corrective action and implement it.

. Verify that the corrective action has eliminated the problem. )

Documentation of the problem is important to the system. A Corrective Action Request Form
(shown in Figure 15-2) is filled out by the person finding the quality problem. This form identifies the
problem, possible causes and the person responsible for action on the problem. The responsible
person may be an analyst, field team leader, QC Coordinator or the QA Director. If no person is
identified as responsible for action, the QA Director investigates the situation and determines who is
responsible in each case.

The Corrective Action Request Form inciudes a description of the corrective action planned and
the date it was taken, and space for follow-up. The QA Director checks to be sure that initial action
has been taken and appears effective and, at an appropriate later date, checks again to see if the
probiem has been fully solved. The QA Director receives a copy of all Corrective Action Forms and
then enters them in the Corrective Action Log. This permanent record aids the QA Director in
follow-up and makes any quality problems visible to management; the log may also prove valuable in
listing a similar problem and its solution.
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FIGURE 15-2
CORRECTIVE ACTION REQUEST FORM
Corrective Action Request Form No.
Originator Date
Person Responsible for Replying Contract Invoived

Description of problem and when identified:

State cause of problem, if known or suspected:

Sequence of Corrective Action: (If no responsible person is identified, bring this form directly to QA
Director.)

State Date, Person, and Action Planned:

CA Initially Approved By: Date:
Follow-up Dates:

Final CA Approval By: Date:
information copies to:

RESPONSIBLE PERSON:

QA DIRECTOR:
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16. QA REPORTS
16.1 INTERNAL REPORTS

The QC Coordinator will prepare written monthly reports on QC activities for the Laboratory
Manager and the QA Director. These reports detail the results of quality control procedures, problems
encountered, and any corrective action which may have been required. As these reports pertain to
this project, they will be made available to the Program Manager and QA Officer.

All Corrective Action Forms are submitted to the QA Officer for initial approval of the corrective
action planned and a copy is provided to the Program Manager. All system audit reports are provided
to the Program Manager and may be presented to the Clean Harbors President.

16.2 EXTERNAL REPORTS

Six copies of the monthly report will be provided within 15 (calendar) days after the end of the
period being reported. The copies will be sent to the appropriate EPA Technical Monitor.

A copy of the cover letter which transmits the monthly report will be forwarded to Mona S.
Snyder, Contract Specialist for the NPS, EPA-CMD, Cincinnati, OH 45268.

The report format will contain the following information for the report period:

. Summary of progress

- samples received, analyzed, in progress
- status of data processing for analyzed sets of samples

o Reports on standards
- new dilutions and results of check before using
. Summary list of bench-level corrective action
. identification of problems about any phase of the project
. Copies of representative and, if applicable, unusual chromatograms.

. Information requested by the Technical Monitor because of specific methodology or
problems encountered

. Changes in personnel

. Any other comments.
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17. ARCHIVAL OF RAW DATA
NPS ARCHIVAL PROCESS

1.

The NPS data sets will be stored at the Clean Harbors of Bedford facility at 213
Burlington Road, Bedford, MA 01730 for a period of one year from the closeout
audit date of August 30, 1990. After one year the data will be transferred to Clean
Harbors' warehouse at 10 Mercer Road, Natick, MA 01760. The data wifl remain at
this site for a period of seven years from the closeout audit date of August 30, 1990.
Laurian Carroll, Documents Manager for Clean Harbors, is responsible for all data
stored in the warehouse. After the seven year period, the data will be disposed of
unless otherwise requested by the EPA.

Each data set consists of the foliowing:

21 Copy of the formattable

22 Copy of the ICDS

2.3 Copy of Clean Harbors' Chain of Custody

24 Copy of GC injection log run sheet

2.5 Copy of extraction log sheet

26 Copy of drying and concentrating log sheet

2.7 Intemnal Standard summary

28 Continuing Calibration

29 Standard curve data including retention time window data
2.10 Raw areas, concentrations, and percent recoveries for samples
2.11 Flag data for determining outliers

2.12 Intemal Quality Contro! Check

213 GC chromatograms for standards and samples

2.14 Hand calculations and notes on set

The following information is archived in labeled boxes and will follow the same
storage procedures as the data sets.

3.1 Initial demonstration of capability

3.2 Index for EPA well ID number versus Clean Harbors' set number

3.3 Data sets 1 through 153

3.4 Copies of standard logbook pages

3.5 Copies of refrigerator logbook pages

3.6 Sample tracking forms

3.7 In-house audits

3.8 Corrective action forms

3.9 Monthly reports

3.10 Copies of instrument maintenance logbook pages

3.11 Standard Operating Procedure for NPS

3.12 Control Charts for Quality Control Limit

3.13 Statement of Qualification and copies of resume’s for employees involved in NPS
3.14 Correspondence

3.15 Standard comparisons

3.16 NPS check lists for each set

3.17 NPS sampie analysis tracking logbook

3.18 QA Plan for NPS

To access data by EPA well number, the Clean Harbors identification number and
data set that the number is grouped in must be determined. The index found in first
data set box can be used to determine the set number for any corresponding EPA
well number. The appropriate set should be obtained and the necessary
information for the sample can be acquired.



Appendix A

Revision No. 3

Date: February 28, 1990
Page 1 of 32

1.

APPENDIX A
METHOD 2. DETERMINATION OF CHLORINATED PESTICIDES IN

GROUND WATER BY GAS CHROMATOGRAPHY WITH AN ELECTRON CAPTURE DETECTOR

SCOPE AND APPLICATION

1.1

1.2

1.3

This is a gas chromatographic (GC) method applicable to the determination of certain

chiorinated pesticides in ground water. Analytes that can be determined by this method
are listed in Table 1.

This method has been validated in a single laboratory. Estimated detection limits (EDL's)
have been determined and are listed in Table 2. Observed detection limits may vary

between ground waters, depending upon the nature of interferences in the sample matrix
and the specific instrumentation used.

This method is restricted to use by or under the supervision of analysts experienced in
the use of GC and in the interpretation of gas chromatograms. Each analyst must
demonstrate the ability to generate acceptable results with this method using the
procedure described in Section 10.2.

SUMMARY OF METHOD

2.1

2.2

A measured volume of sample of approximately 1L is solvent extracted with methylene
chioride by mechanical shaking in a separatory funnel or mechanical tumbling in a bottle.
The methylene chloride extract is isolated, dried and concentrated to a volume of 5 mL
after solvent substitution with methyl tertbutyl ether (MTBE). Chromatographic conditions
are described which permit the separation and measurement of the analytes in the
extract by GC with an electron capture detector (ECD).

An altemative manual liquid-fiquid extraction method using separatory funnels is also
described.

DEFINITIONS

3.1

3.2

3.3

Artificial ground water — an aqueous matrix designed to mimic a real ground water
sample. The artificial ground water should be reproducible for use by others.

Calibration standard - a known amount of a pure analyte, dissolved in an organic
solvent, analyzed under the same procedures and conditions used to analyze sample
extracts containing that analyte.

Estimated detection limit (EDL) — the minimum concentration of a substance that can be
measured and reported with confidence that the analyte concentration is greater than
zero as determined from the analysis of a sample in a given matrix containing the
analyte. The EDL is equal to the level calculated by multiplying the standard deviation of
replicate measurements times the student’s t value appropriate for a 99 percent
confidence level and a standard deviation estimate with n-1 degrees of freedom or the
level of the compound in a sample yielding a peak in the final extract with signai-to-noise
ratio of approximately five, whichever is higher.
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3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

Instrument quality control (QC) standard - a MBTE solution containing specified
concentrations of specified analytes. The instrument QC standard is analyzed each
working day prior to the analysis of sample extracts and calibration standards. The
performing laboratory uses this solution to demonstrate acceptable instrument
performance in the areas of sensitivity, column performance, and chromatographic
performance.

internal standard - a pure compound added to a sample extract in a known amount and
used to calibrate concentration measurements of other analytes that are sample
components. The internal standard must be a standard compound that is not a sample
component.

Laboratory control (LC) standard — a solution of analytes prepared in the laboratory by
dissolving known amounts of pure analytes in a known amount of reagent water. In this
method, the LC standard is prepared by adding appropriate volumes of the appropriate
standard solution to reagent water.

Laboratory method blank — a portion of reagent water analyzed as if it were a sample.

Performance evaluation sample - a water-soluble solution of method analytes distributed
by the Quality Assurance Branch, Environmental Monitoring and Support Laboratory,
USEPA, Cincinnati, Ohio. A small measured volume of the solution is added to a known
volume of reagent water and analyzed using procedures identical to those used for
samples. Analyte true values are unknown to the analyst.

Quality control check sample - a water soluble solution containing known concentrations
of analytes prepared by a laboratory other than the laboratory performing the analysis.
The performing laboratory uses this solution to demonstrate that it can obtain acceptable
identifications and measurements with a method. A small measured volume of the
solution is added to a known volume of reagent water and analyzed with procedures
identical to those used for samples. True values of analytes are known by the analyst.

Stock standard solution - a concentrated solution containing a certified standard that is
a method analyte, or a concentrated solution of an analyte prepared in the laboratory
with an assayed reference compound.

Surrogate standard - a pure compound added to a sample in a known amount and
used to detect gross abnormalities during sample preparation. The surrogate standard
must be a compound that is not a sample component.

INTERFERENCES

4.1

Method interference may be caused by comtaminants in solvents, reagents, glassware
and other sample processing apparatus that lead to discrete artifacts or elevated
baselines in gas chromatograms. All reagents and apparatus must be routinely
demonstrated to be free from interferences under the conditions of the analysis by
running laboratory method blanks as described in Section 10.8.

4.1.1 Glassware must be scrupuiousty cleaned.2 Clean all glassware as soon as possible
after use by thoroughly rinsing with the last solvent used in it. Follow by washing
with hot water and detergent and thorough rinsing with tap and reagent water.
Drain, dry, and heat in an oven or muffle furnace at 4000C for 1 hour. Do not heat
volumetric ware. Thermally stable materials such as PCB'’s might not be eliminated
by this treatment. Thorough rinsing with acetone may be substituted for the
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4.2

4.3

4.4

heating. After drying and cooling, seal and store glassware in a clean environment
to prevent any accumulation of dust or other contaminants. Store inverted or
capped with aluminum foil.

4.1.2 The use of high purity reagents and solvents helps to minimize interference
problems. Purification of solvents by distillation in all-glass systems may be
required.

Interference by phthalate esters can pose a major problem in pesticide analysis when
using the electron capture detector. These compounds generally appear in the
chromatograms as large peaks. Common flexible plastics contain varying amounts of
phthalates that are easily extracted or leached during laboratory operations. Cross
contamination of clean glassware routinely occurs when plastics are handled during
extraction steps, especially when solvent-wetted surfaces are handled. Interference from
phthalates can best be minimized by avoiding the use of plastics in the laboratory.
Exhaustive cleanup of reagents and glassware may be required to eliminate background
phthalate contamination.3,4

interfering contamination may occur when a sample containing low concentrations of
analytes is analyzed immediately following a sample containing relatively high
concentrations of analytes. Between sample rinsing of the sample syringe and
associated equipment with MBTE can minimize sample cross contamination. After
analysis of a sample containing high concentrations of analytes, one or more injections of
MBTE should be made to ensure that accurate values are obtained for the next sample.

Matrix interferences may be caused by contaminants that are coextracted from the
sample. The extent of matrix interferences will vary considerably from source to source,
depending upon the ground water sampled. Cleanup of sample extracts may be
necessary. Positive identifications must be confirmed using the confirmation column
specified in Table 3.

SAFETY

5.1

The toxicity or carcinogenicity of each reagent used in this method has not been
precisely defined; however, each chemical compound must be treated as a potential
health hazard. From this viewpoint, exposure to these chemicals must be reduced to the
lowest possible level by whatever means available. The iaboratory is responsible for
maintaining a current awareness file of OSHA regulations regarding the safe handling of
the chemicals specified in this method. A reference file of material safety data sheets
should aiso be made available to all personnel involved in the chemical analysis.
Additional references to laboratory safety are available and have been identified 5-7 for
the information of the analyst.

APPARATUS AND EQUIPMENT (All specifications are suggested. Catalog numbers are
included for illustration only.)

6.1

SAMPLING EQUIPMENT

6.1.1 Grab sample bottie — Borosilicate, 1-L volume with graduations (Wheaton
Media/Lab bottie 219820), fitted with screw caps lined with TFE-fluorocarbon.
Protect samples from light. The container must be washed and dried as described:
in Section 4.1.1 before use to minimize contamination. Cap liners are cut to fit from
sheets (Pierce catalog No. 012736) and extracted with methanol overnight prior to
use.
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6.2

6.3

6.4

6.5

6.6

6.7

6.8

GLASSWARE

6.2.1 Separatory funnei - 2000 mL, with TFE-fluorocarbon stopcock, ground glass or
TFE-fluorocarbon stopper.

6.2.2 Tumbler bottle - 1.7-L (Wheaton Roller Culture Vessel), with TFE-fluorocarbon lined
screw cap. Cap liners are cut to fit sheets (Pierce Catalog No. 012736) and
extracted with methanol overnight prior to use.

6.2.3 Flask, Erlenmeyer — 500-mL.

6.2.4 Concentrator tube, Kuderna-Danish (K-D) -~ 10- or 25-mL, graduated (Kontes
K-570050-1025 or K-570050-2525 or equivalent). Calibration must be checked at
the volumes employed in the test. Ground glass stoppers are used to prevent
evaporation of extracts,

6.2.5 Evaporative flask, K-D - three 500-mL (Kontes K-570001-0500 or equivalent).
Attach to concentrator tube with springs.

6.2.6 Snyder column, K-D - three ball micro (Kontes K-503000-0121 or equivalent).
6.2.7 Snyder column, K-D - two ball micro (Kontes K-569001-0219 or equivalent).
6.2.8 Vials — Glass, 5- to 10-mL capacity with TFE-fluorocarbon lined screw cap.

Separatory funnel shaker — Capable of holding eight 2-L separatory funnels and shaking
then with rocking motion to achieve thorough mixing of separatory funnel contents
(available from Eberbach Co. in Ann Arbor, Mi).

Tumbier — Capable of holding four to six tumbler bottles and tumbling them end-over-end
at 30 turns/min. (Associated Design and Mfg. Co., Alexandria, VA.).

Boiling stones - carborandum, #12 granules (Arthur H. Thomas Co. #1590-033). Heat
at 4000C for 30 min prior to use. Cool and store in a desiccator.

Water bath - Heated, capable of temperature control (+20C). The bath should be used
in a hood.

Balance —- Analytical, capable of accurately weighing to the nearest 0.0001 g.

Gas Chromatograph — Analytical system complete with GC suitable for use with capillary
columns and all required accessories including syringes, analytical columns, gases,
detector and stripchart recorder. A data system is recommended for measuring peak
areas.

6.8.1 Primary column - 30 m long x 0.25 mm |.D. DB-5 bonded fused silica column, 0.25
um film thickness (available from J&W). Validation data presented in this method
were obtained using this column. Altemnative columns may be used in accordance
with the provisions described in Section 10.3.

6.8.2 Confirmation column - 30 m long x 0.25 mm I.D. DB-1701 bonded fused silica
column, 0.25 um film thickness (Available from J&W).
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6.8.3 Detector - Electron capture. This detector has proven effective in the analysis of
spiked reagent and artificial ground waters. An ECD was used to generate the
validation data presented in this method. Alternative detectors, including a mass

spectrometer, may be used in accordance with the provisions described in Section
10.3.

REAGENTS AND CONSUMABLE MATERIALS

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

Acetone, methylene chloride, MTBE -- Distilled-in-glass quality or equivalent.

Phosphate buffer, pH7 - Prepare by mixing 29.6 mL 0.1 N HC1 and 50 mL 0.1 M
dipotassium phosphate,

Sodium sulfate, granular, anhydrous, ACS grade - Heat treat in a shallow tray at 4500C
for a minimum of 4 hours to remove interfering organic substances.

Sodium chloride, crystal, ACS grade - Heat treat in a shallow tray at 4500C for a
minimum of 4 hours to remove interfering organic substances.

Pentachloronitrobenzene (PCNB) - >98% purity, for use as internal standard.

4,4'-Dichlorobiphenyl (DCB) -- 96% purity, for use as surrogate standard (available from
Chemicals Procurement, Inc.).

Reagent Water - Reagent water is defined as water in which an interferant is not
observed at or above the EDL of any analyte. Reagent water used to generate the
validation data in this method was distililed water obtained from the Magnetic Springs
Water Co., Columbus, Ohio.

STOCK STANDARD SOLUTIONS (1.00 ug/uL) - Stock standard solutions may be
purchased as certified solutions or prepared from pure standards materials using the
following procedure

7.8.1 Prepare stock standard solutions by accurately weighing approximately 0.0100 g of
pure material. Dissolve the material in MTBE and dilute to volume in a 10-mL
volume in a 10-mL volumetric flask. Larger volumes may be used at the
convenience of the analyst. if compound purity is certified at 96% or greater, the
weight may be used without correction to calculate the concentration of the stock
standard. Commercially prepared stock standards may be used at any
concentration if they are certified by the manufacturer or by an independent
source.

7.8.2 Transfer the stock standard solutions....

7.8.3 Stock standard solutions should be repiaced after two months or sooner if
comparison with laboratory control standards indicates a problem.

INTERNAL STANDARD SPIKING SOLUTION - Prepare an internal standard spiking
solution by accurately weighing approximately 0.0010 g of pure PCNB. Dissolve the
PCNB in MTBE and dilute to volume in a 10-mL volumetric flask. Transfer the intemal
standard spiking solution to a TFE-fluorocarbon-sealed screw cap bottle and store at
room temperature. Addition of 5 uL of the intermnal spiking solution to 5 mL of sample
extract results in a final intemal standard concentration of 0.1 ug/mL. Soiution shouid be
replaced when ongoing QC (Section 10) indicates a problem.
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7.10 SURROGATE STANDARD SPIKING SOLUTION -- Prepare a surrogate standard spiking

7.1

solution by accurately weighing approximately 0.0050 g of pure DCB. Dissolve the DCB
in MTBE and dilute to volume in a 10-mL volumetric flask. Transfer the surrogate
standard spiking solution to a TFE- fluorocarbon-sealed screw cap bottle and store at
room temperature. Addition of 50 uL of the surrogate standard spiking solution to a 1-L
sample prior to extraction results in a surrogate standard concentration in the sample of
25 ug/L. and, assuming quantitative recovery of TDBP, a surrogate standard
concentration in the final extract of 5.0 ug/mL. Solution should be replaced when
ongoing QC (Section 10) indicates a probiem.

INSTRUMENT QC STANDARD - Prepare instrument QC standard stock solutions by
accurately weighing 0.0010 g each of chlorothalonil, heptachior epoxide, DCPA, and
HCH-delta. Dissolve each analyte in MTBE and dilute to volume in individual 10-mL
volumetric flasks. Combine 2 uL of the heptachior epoxide stock solution, 50 uL of the
DCPA stock solution, 50 ul. of the chlorothalonil stock solution, and 40 ul of the
HCH-delta stock solution to a 100-mL volumetric flask and dilute to volume with MTBE.
Transfer the instrument QC standard solution to a TFE-fluorocarbon-sealed screw cap
bottle and store at room temperature. Solution should be replaced when ongoing QC
(Section 10) indicates a problem.

SAMPLE COLLECTION, PRESERVATION AND STORAGE

8.1

8.2

83

Grab samples must be collected in glass containers. Conventional sampling practices
should be followed; however, the bottle must not be prerinsed with sample before
collection,

SAMPLE PRESERVATION

8.2.1 Add mercuric chloride to the sample bottie in amounts to produce a concentration
of 10 mg/L. Add 1 mL of a 10 mg/mL solution of mercuric chioride in reagent water
to the sample bottle at the sampling site or in the laboratory before shipping to the
sampling site. A major disadvantage of mercuric chioride is that it is a highly toxic
chemical; mercuric chioride must be handled with caution, and samples containing
mercuric chloride must be disposed of properly.

8.2.2 After adding the sample to the bottle containing preservative, seal the sample bottle
and shake vigorously for one minute.

8.2.3 Samples must be iced or refrigerated at 4oC from the time of collection until
extraction. Preservation study results presented in Table 11 indicate that most of
the target analytes present in the samples are stable for 14 days when stored
under these conditions. However, analyte stability may be affected by the matrix;
therefore, the analyst should verily that the preservation technique is applicable to
the samples under study.

EXTRACT STORAGE

8.3.1 Sampie extracts should be stored at 40C away from the light. A 14-day maximum
extract storage time is recommended. The analyst should verify appropriate extract
holding times applicable to the samples under study.
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9. CALIBRATION

9.1

9.2

Establish GC operating parameters equivalent to those indicated in Table 3. The GC
system must be calibrated using the internal standard technique (Section 9.2).

INTERNAL STANDARD CALIBRATING PROCEDURE -~ To use this approach, the analyst
must select one or more internal standards compatible 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. PCNB has been
identified as a suitable internal standard.

9.2.1 Prepare calibration standards at a minimum of three (suggested five) concentration
levels for each analyte of interest by adding volumes of one or more stock
standards to a volumetric flask. To each calibration standard, add a know constant
amount of one or more internal standard, and dilute to volume with MTBE. One of
the calibration standards should be representative of an analyte concentration near,
but above, the EDL. The other concentrations should correspond to the range of

concentrations expected in the sample concentrates, or should define the working
range of the detector.

9.2.2 Inject 2 ul of each calibration standard and tabulate the relative response for each
analyte (RRa) to the intemal standard using the equation: RRa = Aa/Ais where:
Aa = the peak area of the analyte, and Ais = the peak area of the internal
standard Generate a calibration curve of analyte relative response, RRa, versus
analyte concentration in the sample in ug/L.

9.2.3 The working calibration curve must be verified on each working shift by the
measurement of one or more calibration standards. If the response for any analyte
varies from the predicted response by more than 25%, the test must be repeated
using a fresh calibration standard. Alternatively, a new calibration curve must be
prepared for that analyte.

10. QUALITY CONTROL

10.1

10.2

Each laboratory using this method is required to operate a quality control (QC) program.
The minimum requirements of this program consist of the following: an initial
demonstration of laboratory capability; the analysis of surrogate standards in each and
every sample as a continuing check on sample preparation; the monitoring of intemal
standard area counts or peak heights in each and every sample as a continuing check
on system performance; the analysis of laboratory control standards, QC samples, and
performance evaluation (PE) samples as continuing checks on laboratory performance;
the analysis of spiked samples as a continuing check on recovery performance, the
analysis of method blanks as a continuing check on contamination; and frequent analysis
of the instrument QC standard to assure acceptable instrument performance.

INITIAL DEMONSTRATION OF CAPABILITY — To estabilish the ability to perform this
method, the analyst must perform the following operations.

10.2.1 Select a representative spike concentration (suggest 15 times the EDL) for
each of the target analytes. Using a stock standard that differs from
calibration standard, prepare a laboratory control (LC) check sample
concentrate in methanol 1000 times more concentrated than the selected
spike concentration.
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103

104

10.2.2

10.2.3

10.2.4

Using a syringe, add 1 mL of the LC sample concentrate to each of a
minimum of 4 1-L aliquots of reagent water. A representative groundwater
may be used in place of the reagent water, but one or more unspiked
aliquots must be analyzed to determine background levels, and the spike
level must, at a minimum, exceed twice the background level for the test to
be valid. Analyze the aliquots according to the method beginning in Section
11.

Calculate the average percent recovery (R) and the standard deviation of
percent recovery (RSD), for the results. Ground water background
corrections must be made before R and RSD calculations are performed.

Table 2 and Tables 4-9 provide single laboratory recovery and precision data
obtained for the method analytes from reagent and artificial ground waters,
respectively. Similar results from dosed reagent and artificial ground waters
shouid be expected by any experienced laboratory. Compare results
obtained in Section 10.2.3 to the single laboratory recovery and precision
data. If the results are not comparable, review potential problem areas and
repeat the test. Results are comparable if the calculated percent relative
standard deviation (RSD) does not exceed 2.6 times the single laboratory
RSD or 20 percent, whichever is greater, and your mean recovery lies within
the interval R + 30% whichever is greater.

In recognition of the rapid advances occurring in chromatography, the analyst is
permitted to modify GC columns, GC conditions, or detectors to improve the separations
or lower the cost of measurements. Each time such modifications to the method are
made, the analyst is required to repeat the procedure in Section 10.2.

ASSESSING SURROGATE RECOVERY

10.4.1

10.4.2

10.4.3

10.4.4

All samples and blanks must be fortified with the surrogate spiking
compound before extraction. A surrogate standard determination must be
performed on all samples (including matrix spikes) and blanks.

Determine whether the measured surrogate concentration (expressed as
percent recovery) falls between 70 and 130 percent of the mean from the
control charts.

When the surrogate recovery for a laboratory method blank is less than 70 or
greater than 130 percent of the mean from the control charts, the laboratory
must take the following actions: (1) Check calculations to make sure there
are no errors. (2) Check internal standard and surrogate standard spiking
solutions for degradation, contamination, or other abnormalities. (3) Check
instrument performance. Reinject the laboratory method blank extract. if the
reanalysis fails the 70 to 130 percent recovery criteria, the analytical system
must be considered "out of control.* The problem must be identified and
comected before continuing.

When the sumrogate recovery for a sample is less than 70 percent or greater
than 130 percent from the mean, the laboratory must establish that the
deviation is not due to laboratory problems. The laboratory shall document
deviations by taking the following actions: (1) Check calculations to make
sure there are no errors. (2) Check internal standard and surrogate
standard spiking solutions for degradation, contamination, or other obvious
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abnormalities. (3) Check instrument performance. Recalculate or reanalyze
the extract if the above steps fail to reveal the cause of the noncompliant
surrogate recoveries. If reanalysis of the sample or extract solves the
problem, only submit the sample data from the analysis with surrogate spike
recover is within the required limits. If reanalysis of the sample or extract
fails to solve the problem, then report all data for that sample as suspect.

10.5 ASSESSING THE INTERNAL STANDARD

10.5.1

10.5.2

10.5.3

An internal standard peak area or peak height check must be performed on
all samples. All sample extracts must be fortified with the internal standard.

intemal standard recovery must be evaluated for acceptance by determining
whether the measured peak area or peak height for that internal standard in
any sample deviates by more than 30 percent from average peak area or
height for the internal standard in the calibration standards.

When the intemal standard peak area or height for any samples is outside
the limit specified in 10.5.2, the laboratory must investigate.

10.5.3.1  Single occurrence — Reinject an aliquot of the extract to insure
proper sample injection. If the reinjected sample extract aliquot
displays an internal standard peak area or height within specified
limits, quantify and report results. If the reinjected sample extract
aliquot displays an internal standard peak area or height outside
the specified limits, but extract aliquots from other samples
cortinue to give the proper area or height for the internal
standard, assume an error was made during addition of the
imtemal standard 1o the failed sample extract. Remove an another
aliquot of the sample extract and re-spike internal standard
solution. Repeat sample analysis.

10.56.3.2 Muittiple Occurrence - If the intemal standard peak areas or
heights for successive samples fail the specified criteria (10.5.2),
check the instrument for proper performance. After optimizing
instrument performance, check the calibration curve using a
calibration check standard (Section 9). [f the calibration curve is
still applicable and if the calibration check standard internal
standard peak area or height is within 25 percent of the average
internal standard peak area or height for the calibration
standards, reanalyze those sample extracts whose internal
standard failed the specified criteria. if the intemal standard peak
areas or heights now fall within the specified limits, report the
results. If the intemal standard peak areas or heights still fail to
fall within the specified limits or if the calibration curve is no
longer applicable, then generate a new calibration curve (Section
9) spike a fresh sample aliquot with the intemal standard solution
for those extracts whose internal standard failed the peak area or
height criteria.
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10.6 ASSESSING LABORATORY PERFORMANCE

10.6.1

The laboratory must, on an ongoing basis, analyze at least one laboratory
control standard per sample set (a sample set is all those samples extracted
within a 24-hour period).

10.6.1.1

10.6.1.2

10.6.1.3

The spiking concentration in the laboratory control standard
should be 15 times the EDL.

Spike a 1-L aliquot of reagent water with a laboratory control (LC)
sample concentrate (the volume of the spike should be kept to a
minimum so the solubility of the analytes of interest in water will
not be affected) and analyze it to determine the concentration
after spiking (A) of each analyte. Calculate each percent recovery
(Ri as (100xA)%/T, where T is the known true concentration of the
spike.

Compare the percent recovery (Ri) for each analyte with
established QC criteria. QC criteria are established by initially
analyzing five laboratory control standards and calculating the
average percent recovery (R) and the standard deviation of the
percent recovery (SR) using the following equations:

and SR =

where: n = number of measurements for each analyte, and
Ri = individual percent recovery value.

Calculate QC acceptance criteria as follows:

Upper Control Limit (UCL) = R + 3SR
Lower Control Limit (LCL) = R - 3SR

Alternatively, the data generated during the initial demonstration
of capability (Section 10.2) can be used to set the initial upper
and lower control limits. Update the performance criteria on a
continuous basis. After each five to ten new recovery
measurements (RiS), recalculate R and SR using all the data, and
construct new control limits. When the total number of data
points reach twenty, update the control limits by calculating R and
Sr using only the most recent data points. Monitor all data from
laboratory control standards. Analyte recoveries must fall within
the established control limits. If the recovery of any such analyte
falls outside the designated range, the laboratory performance for
that analyte is judged to be out of control, and the source of the
problem must be immediately identified and resolved before
continuing the analyses. The analytical result for that analyte in
samples is suspect and must be so labeled. All results for that
analyte in that sample set must aiso be labeled suspect.
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10.7

10.8

10.9

10.6.2 Each quarter, it is essential that the laboratory analyze (if available) QC
check standards. If the criteria established by the U.S. Environmental
Protection Agency (USEPA) and provided with the QC standards are not
met, corrective action needs to be taken and documented.

10.6.3 The laboratory must analyze an unknown performance evaiuation sample
(when availabie) at least once a year. Results for each of the target analytes
need to be within limits established by USEPA.

ASSESSING ANALYTE RECOVERY

10.7.1 The laboratory must, on an ongoing basis, spike each of the target analytes
into ten percent of the samples.

10.7.1.1  The spiking concentration in the sample should be one to five
times the background concentration, or, if it is impractical to
determine background levels before spiking, 15 times the EDL.

10.7.1.2  Analyze one sample aliquot to determine the background
concentration (B) of each analyte. Spike a second sample aliquot
with a laboratory control (LC) sample concentrate (the volume of
the spike should be kept to a minimum so the solubility of the
analytes of interest in water will not be affected) and analyze it the
determine the concentration after spiking (A) of each analyte.
Calculate each percent recovery (Ri) as 100(A-B)%/T, where T is
the known true concentration of the spike.

10.7.1.3 Compare the percent recovery (Ri) for each analyte with QC
acceptance criteria estabiished from the analyses of iaboratory
control standards. Monitor all data from closed samples. Analyte
recoveries must fall within the established control limits.

10.7.1.4 f the recovery of any such anaiyte falls outside the designated
range, and the laboratory performance for that analyte is judged
to be in control, the recovery problem encountered with the
dosed sample is judged to be matrix related, not system related.
The result for that analyte in the unspiked sample is labeled
suspect/matrix to inform the user that the resuilts are suspect due
to matrix effects.

ASSESSING LABORATORY CONTAMINATION (METHOD BLANKS) -~ Before processing
any sampies, the analyst must demonstrate that all glassware and reagent interferences
are under control. This is accomplished by the analysis of a laboratory method blank. A
laboratory method blank is a 1. aliquot of reagent water analyzed as if it was a sample.
Each time a set of samples is extracted or there is a change in reagents, a laboratory
method blank must be processed to assess laboratory contamination. if the method
blank exhibits a peak within the retention time window of any analyte which is greater
than or equal to one-half the EDL for that analyte, determine the source of contamination
before processing samples and eliminate the interference problem.

ASSESSING INSTRUMENT PERFORMANCE (INSTRUMENT QC STANDARD) Instrument
performance should be monitored on a daily basis by the analysis of the instrument QC
standard. The instrument QC standard contains compounds designed to indicate
appropriate instrument sensitivity, column performance and chromatographic
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1.

performance. instrument QC standard components and performance criteria are listed in
Tabile 10. Inability to demonstrate acceptable instrument performance indicates the need
for re-evaluation of the GC-ECD system. A GC-ECD chromatogram generated from the
analysis of the instrument QC standard is shown in Figure 3. The sensitivity
requirements are set based on the EDL’s published in this method. If the laboratory
EDL's differ from those listed in this method, concentrations of the instrument QC
standard compounds must be adjusted to be compatible with the laboratory EDL's. An
instrument QC standard should be analyzed with each sample set.

10.10 ANALYTE CONFIRMATION - When doubt exists over the identification of a peak on the

10.11

chromatogram, confirmatory techniques such as mass spectrometry or a second gas
chromatography column must be used. A suggested confirmation column is described
in Table 3.

ADDITIONAL QC - It is recommended that the laboratory adopt additional quality
assurance practices for use with this method. The specific practices that are most
productive depend upon the needs of the laboratory and the nature of the samples.

PROCEDURE

11.1

AUTOMATED EXTRACTION METHOD - Validation data presented in this method were
generated using the automated extraction procedure with the mechanical separatory
funnel shaker.

11.1.1 Add preservative to any sampies not previously preserved (Section 8.2).
Mark the water meniscus on the side of the sample bottie for later
determination of sample volume. Spike sample with 50 ul of the surrogate
standard spiking solution. If the mechanical separatory funnel shaker is
used, pour the entire sample into a 2-L separatory funnel. If the mechanical
tumbiler is used, pour the entire sample into a tumbiler bottle.

11.1.2 Adjust the sample to pH 7 by adding 50 mL. of phosphate bufter.
11.1.3 Add 100 g NaCl to the sample, seal, and shake to dissolve salt.

11.1.4 Add 300 mL methylene chioride to the sample bottle, seal, and shake 30
seconds to rinse the inner walls. Transfer the solvent to the sample
contained in the separatory funnel or tumbiler bottle, seal, and shake for 10
seconds, venting periodically. Repeat shaking and venting until pressure
release is not observed during venting. Reseal and place sample container
in appropriate mechanical mixing device (separatory funnel shaker or
tumbiler). Shake or tumble the sample for 1 hour. Complete and thorough
mixing of the organic and aqueous phases should be observed at least 2
minutes after starting the mixing device.

11.1.5 Remove the sample container from the mixing device. if the tumbiler is used,
pour contents of tumbler bottle into a 2-L separatory funnel. Aliow the
organic layer to separate from the water phase for a minimum of 10 minutes.
if the emulsion interface between labeis layers is more than one third the
volume of the solvent layer, the analysts must employ mechanical techniques
to complete the phase separation. The optimum technique depends upon
the sampie, but may include stirring, filtration through glass wool,
centrifugation, or other physical methods. Collect the methylene chioride
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1.2

11.3

11.1.6

extract in a 500-mL Erlenmeyer flask containing approximately 5 g anhydrous
sodium sulfate. Swirl flask to dry extract; allow flask to sit for 15 minutes.

Determine the original sample volume by refilling the sample bottle to the
mark and transferring the water to a 1000-mL graduated cylinder. Record
the sample volume to the nearest 5SmL.

MANUAL EXTRACTION METHOD - Altemnative procedure.

11.2.1

11.2.2

11.2.3

11.2.4

11.2.8

11.2.6

Add preservative to any samples not previously preserved (Section 8.2).
Mark the water meniscus on the side of the sample bottle for later
determination of sample volume. Spike the sample with 50 ulL of the

surrogate standard spiking solution. Pour the sample the entire sample into
a 2-L separatory funnel.

Adijust sample to pH 7 by adding 50 mL of phosphate buffer.
Add 100 g NaCl to the sample, seal, and shake to dissolve salt.

Add 60 ml methylene chioride to the sampie bottle, seal, and shake 30
seconds to rinse the inner walls. Transfer the solvent to the separatory
funnel and extract the sample by vigorously shaking the funnel for 2 minutes
with periodic venting to release excess pressure. Allow the organic layer to
separate from the water phase for a minimum of 10 minutes. If the emuilsion
interface between the layers is more than one third the volume of the solvent
layer, the analyst must employ mechanical techniques to complete the phase
separation. The optimum technique depends upon the sample, but may
include stirring, filtration through glass wool, centrifugation, or other physical
methods. Collect the methylene chioride extract in a 500-mL Erlenmeyer
flask containing approximately 5 g anhydrous sodium sulfate.

Add a second 60-mL volume of methylene chioride to the sample bottle and
repeat the extraction procedure a second time, combining the extracts in the
Erlenmeyer flask. Perform a third extraction in the same manner. Swirl flask
to dry extract; allow flask to sit for 15 minutes.

Determine the original sampie volume by refilling the sample bottle to the
mark and transferring the water to a 1000-mL graduated cylinder. Record
the sample volume to the nearest 5 mL.

EXTRACT CONCENTRATION

11341

11.3.2

Assemble a K-D concentrator by attaching a 25-mL concentrator tube a
500-mL evaporative flask. Decant methylene chioride extract into K-D
concentrator. Rinse remaining sodium sulfate with two 25-mL portions of
methyiene chloride and decant rinses into the K-D concentrator.

Add 1 to 2 clean boiling stones to the evaporative flask and attach a macro
Snyder column. Preset the Snyder column by adding about 1 mL methylene
chioride to the top. Place the K-D apparatus on a hot water bath, 65 to 70¢C,
so that the concentrator tube is partially immersed in the hot water, and the
entire lower rounded surface of the flask is bathed with hot vapor. Adjust the
vertical position of the apparatus and the water temperature as required to
complete the concentration in 15 to 20 minutes. At the proper rate of
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12.

distillation the balls of the column will actively chatter, but the chambers will
not flood. When the apparent volume of liquid reaches 2 mL, remove the
K-D apparatus and allow it to drain and cool for at least 10 minutes.

11.3.3 Remove the Snyder column and rinse the flask and its lower joint into the
concentrator tube with 1 to 2 mL of MTBE. Add 10 mL of MTBE and a fresh
bailing stone. Attach a micro-Snyder column to the concentrator tube and
prewet the column by adding about 0.5 mL of MTBE to the top. Place the
micro K-D on the water bath so that the concentrator tube is partially
immersed in the hot water. Adjust the vertical position of the apparatus and
the water temperature as required to complete the concentration in 5 to 10
minutes. When the apparent volume of liquid reaches 2 mL, remove the
micro K-D from the bath and allow it to drain and cool. Add 10 mL MTBE
and a boiling stone to the micro K-D and reconcentrate to 2mL. Remove the
micro K-D from the bath and allow it to drain and cool. Remove the micro
Snyder column, and rinse the walls of the concentrator tube while adjusting
the volume to 5.0 mL with MTBE.

11.3.4 Transtfer extract to an appropriately sized TFE-fluorocarbon-sealed screw-cap
vial and store, refrigerated at 4oC, until analysis by GC-ECD.

114 GAS CHROMATOGRAPHY

11.4.1 Table 3 summarizes the recommended operating conditions for the gas
chromatograph. Included in Table 3 are retention times observed using this
method. Examples of the separations achieved using these conditions are
shown in Figures 1 and 2. Other GC columns, Chromatographic conditions,
or detectors may be used if the requirements of Section 10.3 are met.

11.4.2 Calibrate the system daily as described in Section 9. The standards and
extracts must be in MTBE.

1143 inject 2 uL of the sample extract. Record the resulting peak sizes in area
units.
1144 The width of the retention time window use to make identifications should be

based upon measurements of the actual retention time variations of
standards over the course of the day. Three times the standard deviation of
a retention time can be used to calculate a suggested window size for a
compound. However, the experience of the analyst should weigh heavily in
the interpretation of chromatograms.

11.4.5 if the response for a peak exceeds the working range of the system, dilute
the extract and reanalyze.

CALCULATIONS

121 Calculate analyte concentrations in the sample from the relative response for the analyte
to the intemnal standard (RRa) using the calibration curve described in Section 9.2.2.

12.2 For samples processed as part of a set where the laboratory control standard recovery
falls outside the control limits in Section 10, data for the affected analytes must be
labeled as suspect.
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13.

PRECISION AND ACCURACY

13.1

13.2

13.3

In a single laboratory, analyte recoveries from reagent water were determined at five
concentration levels. Results were used to determine analyte EDL's and demonstrate
method range. Analytes were divided into two spiking groups (A and B) for recovery
studies. EDL results are given in Table 2. Method range results are given in Tables 4-7.

In a single laboratory, analyte recoveries from two artificial ground waters were
determined at one concentration level. Results were used to demonstrate applicability of
the method to different ground water matrices. Analytes were divided into two spiking
groups (A and B) for recovery studies. Analyte recoveries from the two artificial matrices
are given in Tables 8 and 9.

In a single laboratory, analyte recoveries from a ground water preserved with mercuric
chloride were determined O, 14, and 28 days after sample preparation. Results were
used to predict expected analyte stability in ground water samples. Analytes were
divided into two spiking groups (A and B) for recovery studies. Analyte recoveries from
the preserved, spiked ground water samples are given in Table 11.
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METHOD ANALYTES

“hemical Abstrac:s
Service

.zent,

inaista <eqgistry Numoer tscetla)
Aldrin 308-00-2 A7
“hlorgcane-zicha 5103-71-9 Z9
Chiorgane-gamma 5103-74-2 38
Chiornep 2675-77-6 Al
Chlorcooenzilate 501-15-6 811
Chlorotnaionti 2921-88-2 A6
OCPA 1897-45.6 37
4.47-200 72-54-8 312
4,47 -C0C 72-%8-9 310
4.4’ -207 20-29-3 <16
Cieidrin 23-87-1 2l
Zngosuifan . 359-58-8 10
tngosuifan [} 33213-65-9 Ald
Endosuifan suifate 1031-07-8 3813
gnarin 72-20-8 Al2
Endrin aicenyqe 7421-93-4 AlS
Etridrazoie 2593-15-9 81
HCH-alpna 319-84-6 A3
HCH-beta 319-85-7 84
HCH-delta 319-86-8 8%
“CH-gamma 58-89-9 AS
<eptacnicr 76-44-8 36
Heptacnlor epoxide 1024-57-3 A
Hexacnlorzoenzene 118-74-}] 83
Mgtnhoxycnior 72-43-% 314
c1s-Permetnrin $2645-53-1 Al7
Lrans-rer=etnrin ©2645-53-1 318
Propachior 1918-16-7 a2
Tryfiural:n 1582-09-8 82

(a) ~oce used for 1dentification of peaks i1n method Figurgs:
“etter 'ngicates wnicn spiking mix (A or B) contains the
anaivte: .S = 1nternal standard: SUR = syrrcgate standard.



=3 I, REZIZVERY CF ANALYTES FROM REAGENT WATER (SPIKING LIVEL ) AND EDLs (a)
Sorking  Amt tn
.evel, ilanx,
-~z %2 iq/L -g/L 110) R(¢) S{z) RSD(e) ol
tigrin (h) 0.07% ND (3) 7 56 0.00458 S 0.2
Zalorgane-aipna €.01% 40 7 117 0.00132 8 2.C
lniorcane-gamma 2.0iS NO 7 109 0.000515 3 _ 0.C
iniorned = 0.50 ND 7 47 0.0794 GO 0.3
Zhlorooenzilate (h) 5.9 NO ) 99 0.7078 S 5.0
Chlortnalonil 0.028 ND 7 119 0.0035¢4 12 0.2
CCPA 0.028 ND 7 112 0.00102 4 0.C
4,4°-00D 0.025 ND 7 118 0.00140 5 0.0
$.37-30E 0.Q10 40 7 127 0.000797 § 0.C
$.47.00T7 0.060 40 N 87 0.0123 2.2
Zi2larin 3.020 N0 - 7 0.0034 - 2.¢C
Zncosulfan [ 3.018 N0 ’ 7 0.00252 c.<C
ingosuifan suifate 0.018 ND T 129 0.000779 4 C.3
Znarin 0.018 ND i 72 0.00198 18 0.C
Zagrin aldehyde 0.028 ND 7 9% 0.003s5§ 15 0.3
Incosulfan [I 0.015 ND 7 148 0.00778 @ 9.0
gtridiazole 0.028 NO 7 96 0.00416 0.0
HCH-alpha (h) 0.025 NO 8 94 0.00177 8 0.¢C.
HCH-beta 0.010 ND 7 8s 0.00113 12 0.C
HCH-gelta 0.010 0.0038 7 84 0.000622 7 0.3
HCH-gamma 0.01§ ND 7 80 Q0.00190 16 0.0
~eptacnlor 0.010 ND 7 67 0.000484 7 0.¢.
=eptacnior epoxide 0.0158 ND 7 71 0.00189 18 2.2.
“exachlorobenzene 0.0050 ND 7 115 0.00246 a3 0.l
Methoxychlor 0.050 ND 7 120 0.00685 11 9.3¢
Z1s-Permethrin 0.50 NO 7 64 0.0782 Q- .k
trans-Permethrin 0.80 ND 7 122 0.0581 } 7.3
“rogacnlor 0.50 NO 7 30 0.0798 18 ARRXs
Trefluralin 0.025 NO 7 108 0.000816 3 .l

Data corrected for amount found n tlank.

<SD = percent relative standard gevrat:on.
£DL = estimated detection limit i1n samole 1n ug/L: calculated by multiplyring

standard ceviation (S) times the students’ % value appropriate for a 99% cor®:

cence level and a standard deviaticn estimate with n-l degrees of freedom.
‘evel of compound 1n sample yreiding a ceax 1n the final extract with
signal-to-noise ratio of approximately S. wnichever value 15 nigher.

\a)

!59) n = numper of data points.
{c) R = average percent recovery.
'd) S = stancard deviation.

(2)

()

(q)

{(n) Cata from spiking level 2.

ND = interference not detected 1n dlank.



TagLz SRIMARY AND CCNFIRMATION CHROMATOGRAPHIC Z2NDITIONS
Felative Retent:sn Time “ar
Ziven fang-s apg 1)
inaiyte Srimary (b) senfirmation (¢)
ldrin 1.18 1.12
“hlorgane-aipna 1.31 1.31
Chlorgane-gamma 1.28 1.29
Chlorned 3.7% .77
Chlorobenzilate 1.41 1.42
Chiorothaioni 1.04 1.17
CCPA 1.21 1.21
4,47.000 1.42 1.38
$.4°.00E .28 1.32
.47-007 .48 1.48
Sieldrin .38 1.38
“ndosuifan | .30 1.28
ndosulfan {I 1.40 1.4%
tndosulfan sulfate .47 (d)
tnarin 1.38 1.38
tndrin aldehyde 1.43 1.52
Etridiazole 0.89 0.67
HCH-alpha 0.93 0.97
HCH-beta 0.98 1.18
HCH-delta 1.03 1.22
HCH-gamma 0.99 1.04
Heptachlor 1.1 1.08
“eptacnlor enoxide 1.24 1.24
Hexachlorobenzene J.94 (d)
“ethoxychlor - 1.58
iis-Permetnrin .72 (d)
trans-Permetnrin 173 (d)
*ropacnior 2.85 0.91
Triflurain 3.93 {d)

“a) Retention time relative %9 PCNB -~cer~3i standarg whicn eiutes at
approximately 34 min.
‘%) Primary conditions:

Column:

‘njection volume:
Carrier gas:
{njector temp:
Detector emp:
Cven temp:
Cetector:

30 mlong x C.2% - . . DB-8 bonced fused silica
column., 0.25% .m ¢ "= snickness (J3W)

2 uL spittless w'2n 45 second ceiay

He 230 cm/sec ' ~ear .eiocity

250°C

320°C .

Program fram €0°7 <3 3C0°C at &°'C/ain

£Co



o)

~ -

. . .
Tmsection Lol

4)

Tanfirmatigon congitiaons:
Tsiomn: I3 m Ton

- T~ - v -

. x q.ZS_ﬂm 1.2, 22-1721 conded ‘isea siiica
cciumn., 25 um o fim o thickness | Ciw)
2LL Izirtless with 45 secong Zelay

- ()0

)
[

Carrcer zas: -e 330 cmssec cnear veloctity
imjectzr nEmo: 180°C
Jetector temp:  II2°C
Jven 2mp:  “rogram from 80°C 3 300°C at 4°C. min
Cetectcr: L

Data not available



2305 4 SZIOYERY IF ANALYTES FROM REAGENT WATER (SPIKING LIVEL 2) (a)

So1king  Amt 1n

-evei. 51ank

lna;.ce 49/ L “g/ L atb) (¢} $id) =SD(e)
2ldrin 0.075 NO (¢) 7 28 9.00456 3
hlorgane-aizna 3.07% NO 8 93 0.0110 3
hlgorgane-gamma 3.07% NO 8 92 0.0103 3
Zhlorneo 2.5 ND 8 9s 0.203 9
Chloropenzilate 2.0 ND 8 99 0.708 5
hlorthalontd 9.3 ND 8 100 0.00916 7
SCPA Q.13 NO 8 Cki 3.0190 8
4.4°-000 0.13 ND 8 94 0.0163 3
4.47-0DE 2.2%0 ND T 36 0.00213 4
$.47-307 0.30 SN 3 35 0.0445 N
Zieiarin 3.:3 N0 3 38 0.00841 3
Znagosuifan | 2.278 N0 3 33 0.00883 3
Ingosulfan suifate ¢.07¢ ND 3 96 0.00945 3
Sadrin 0.07¢% NO 8 36 0.00618 9
tngrin aldenhvae 0.13 ND 8 G9 ¢.0103 8
Ingosulfan . 0.078 1) 8 g% 0.00658 9
Ztridrazole 0.13 %0 7 g2 0.0104 9
HCH-alpha g.02% NO 8 94 0.00177 8
HCH-beta 0.0%0 NO 8 84 0.00709 8
“CH-qelta 0.050 ND 3 100 0.00698 4
~CH-gamma 0.075 \D 8 33 0.00%64 8
<“eptacnlior 0.080Q ND 8 20 0.00716 7
<“eptacnlor enoxige 0.075% NO 8 87 0.00616 9
Sexachlorooenzene <+  0.025 ND 8 138 0.00885
“ethoxycnlor 0.2% ND 3 37 0.0344
cis-Fermethr:n 2.5 ND 8 98 0.212 3
Trans-rermetnrin 2.5 ) 3 112 0.0985 4
ropachior 2.5 3.834 7 103 0.223 3
Treiflyralan 0.13 ND 7 87 0.01138 2

Jata corrected for amount foung °a siank.
7 = numper of Zata points.

R = iverage percent recovery.

S = stanaard ceviation.

S0 = percent relative stanacars zeviaticn,
NDO = 1nterference not detacied " 2 ank.

HU QO e
e et e e

P



“ABLE §. IECOVERY OF ANALYTES 7ROM REAGENT wWATER (SPIKING LEVEL 3} (a)
Sorking  imt cn
-avel ., 2lank

lnaiyte -G/ L M-Fai n{o) <{c¢) Sta) RSD{e)
Aldrin 9.18 NOD (F) 8 86 0.02142 1l
Chlorgane-aipha 2.1§ ND 8 99 0.0183 1
Chlorgane-gamma .18 NO 8 39 0.0181 12
Chlorned .0 NO 3 §7 0.601 12
Chlorobenzilate 0 ND 7 108 0.53% 5
Chlorthalonii 3.28 ND 3 31 0.0210 3
JCPA 0.25 ND 3 103 0.0307 12
4,.4’-000 0.25 NO 7 107 0.0187 6
4.4’ -00E 3.1 ND 3 ¢9 0.0118 1
4.4°-007 3.80 40 ’ 112 0.0984 18
cieldrin $.22 %0 2 87 2.0173 10
tndosulfan | 2.15 50 32 87 0.0131 10
tnoosuifan sulfate 0.18 ND 3 102 0.0221 15
£ndrin 0.18 ND 8 88 Q.0133 10
Endrin aldehyce 0.2% NO 8 88 0.0191 9
Endosulfan i} 0.1§ ND 8 92 0.0148 11
Etridiazole 0.2% ND 5 103 0.0166 6
HCH-alpha 0.050 NO 8 92 0.00490 11
HCH-beta 0.10 ND 7 8% 0.00661 7
HCH-delita 0.10 ND 7 102 0.011% 11
HCH-gamma 0.1% ND 8 89 0.0150 11
Heptachlor 0.10 NO 7 G8 0.0117 12
Heptachlor epoxide 0.15 ND 8 87 0.013¢4 1
Hexachiorobenzenewf— 0.050 ND 5 $9  0.0110
Methoxychlor 0.50 NO 8 108 0.068%8% 3
c1s-Permethrin 5.0 ND 8 gl 0.473 10
trans-Permethrin 5.0 ND 8 11 0.306 6
Sropachlor 5.0 ND 7 103 0.440 9
Trifluralin 0.25% ND 7 103 0.0121 S

o~
N Q0 U
— — —

Data corrected for amount ‘ound "= 2lank.
n = numper cf data points.

R = average percent recovery.
S = stanaarg deviation.
RSD = percent relative standarg zev:ation.
NDO = interference not deteczed '~ =!anck.



28LE 3. FElCVERY

CF ANALYTES FROM REAGENT WATER (SPIKING _IVEL &) (a)

Soiking  Aamt n
.evel, 31anx
tnaiyte -g/L 23/t ~3) ~{c) sic) RSD(e)
Aldrin 3.38 NOD (F) 8 as 2.03%8 10
Zhloraane-aipha 0.38 ND 5 a9 2.9109 3
hlorgane-gamma 0.38 NO 8 88 2.00920 3
Chigrned 13 NO 7 30 0.834 7
Chloropenzilate 25 ND 6 89 0.892 4
Chlerthalonti Q.83 ND 8 94 0.0540 9
ZCPA 0.83 ND ) &9 g.014Q 3
4,.4'-00D 0.83 ND 8 §2 0.0248 4
4. 4’-00€ 2.28 ND ) §3 0.008s%6 4
4.4°.007 1.8 ND N Q9 2.135 9
Zieldrin 3.%9 ND 8 :00 0.0508 10
Zngosuifan ! c.38 ND 8 e ) 2.0391 10
tngosuifan sulfate 0.38 ND 5 §3 0.0184 5
Endrin 0.138 NO ) 100 0.0285 8
fngrin aldenyde 0.63 ND 7 98 0.0547 9
tngosulfan il 0.38 ND 8 101 0.0399 10
ttridiazole 0.63 ND 8 84 0.0245 5
HCH-alpha 0.13 ND 7 91 0.00865 7
HCH-beta 0.25 ND 8 36 0.00820 3
4CH-gelta 0.25 ND 6 84 0.028S8 14
HCH-gamma g.38 ND 8 93 0.0335 9
septacnior 0.25 ND ) 87 0.00667 3
Heptachlior epoxide 0.38 ND 8 83 0.0318 10
Hexachloropenzene 0.13 ND 8 8% 0.00338 3
Methoxycnlor 1.3 ND 6 96 0.0614 5
z15-Permethrin 13 NO 7 101 0.986 8
srans-Fermethrin 13 ND 8 ¢4 g.511 4
ropachlior 13 0.528 7 g8 0.925 8
Trifluralan 0.63 ND 7 90 0.0337 )

M OO O
— -~ —

Jata corrected for amount found in blank.
n = numpoer of data points.
R = average percent recovery.
S = standard devration.
ASD = percaent relative standard deviation.
ND = i1nterference not detected in blank.



-

ABLE ~. SIICIVERY CF ANALYTIS FROM REZAGENT waTER (SPIKING JIVEL 3 g
Sziking  AmMt n
-avel, ziank

lnaiyte g/t -3/t 1(b) c) $'¢)  aSD(e)
Aldrin 1.5 ND () 8 38 0.0516 4
“hlordane-aipha 1.5 ND 8 50 0.0904 7
Chloraane-gamma 1.9 ND 8 S0 0.0885 7
Chiorned 50 NO 8 97 1.78 4
Chloropenzilate 100 ND 8 33 8.30 10
Chiorthalont! 2.5 ND 8 97 0.0968 4
JCPA 2.5 ND 8 93 0.176 8
4.4°.000 2.5 NO 8 31 0.189 10
4.4 -00E 1.0 40 3 89 0.0877 10
4.4°.00T 5.0 :..22 3 33 0.382 6
Jieidrin e %0 2 35 0.087% g
Indosulfan | L3 ~0 3 8 J2.0818 4
tndosulfan suifate 1.8 40 3 g1 0.111 9
ndrin 1.5 ND 8 S8 0.0691 §
indrin aldehyde 25 "0 3 95 0.183 7
tndosulfan I 1.S %0 8 34 0.0829 8
Etridiazole 2.5 NO 8 89 0.117 5
4CH-alpha 0.5 ND 8 98 0.0170 4
HCH-beta 1.0 ND 8 §1 0.0873 8
HCH-delta 1.9 ND 8 51 0.0669 7
HCH-gamma 1.5 N0 8 96 0.0812 4
Heptachlor 1.0 NO 8 88 0.0474 ]
Heptachlor epoxide 1.5 ND 8 96 0.0886 4
<exacnlorobenzene 0.8 NO 8 77 0.0241 5§
Methoxychlior 5.0 NO 8 91 0.398 E}
c1s-Permethrin 50 ND 8 33 31.80 8
srans-Permetnrin 30 ND 2 9l 4.72 10
“ropachlor 50 NO El 38 1.78 4
Trifluralin 2.5 N0 3 £8 0.149 7

(a) Data corrected for amount ‘aung "7 siank.
‘D) n = number of data points.
{d) R = average percent recovery.

‘g) S = standarg qeviation.
e) RSD = percent relative stancars zev-at:icn.

"€} ND = interference not geteczeg "~ = ink.



L8LE 3. TIICYERY CF ANALYTES FRCM HARD ARTIFICIAL GROUND WATER
SPICING LEVEL I ora)
amt 0 amt =
lampie. 2tank,
naiyte 4g/L -Q/ L n{b) R(c) S{¢} =SD(e)
aldrin 3.18 NO () 7 100 0.0163 I8
Chlorgane-alpha 0.i§ ND 7 96 0.0189 13
Chlorgane-gamma 0.1% ND 7 96 0.0180 13
Chlorned 5.0 ND 7 95 0.339 7
Chloropenzilate ol NO 6 98 1.03 11
Chlortnalionsl 2.2% ND 7 103 0.0262 10
JCPA 0.25 ND 7 100 0.0317 13
4,4°-000 0.28 ND 8 96 0.0221 9
4.4 -0DE 3.0 “0 7 96 8.0125 13
4,4°-007 3,18 40 7 98 0.0168 12
Zieidrin S.250 40 7 103 0.00451 9
tndosuifan | 2.1% N0 7 102 0.012¢4 8
tngosulfan [} 9.15 NO 8 94 0.0170 12
Endosulfan suifate 0.15 ND 8 38 0.0141 10
Enarin 0.18 ND 7 103 0.01686 11
Endrin aldehyde 0.25 ND 7 98 0.0265 11
Etridiazole 15 ND 6 81 0.892 7
HCH-alpha 0.050 NO 7 108 0.00347 7
HCH-beta 0.0%0 - ND 6 92 0.00282 5
HCH-delta 0.10 NO 7 99 Q.0124 12
HCH-gamma Q.18 NO 8 11S 0.0104 8
Heptachlor 0.10 ND 7 85 0.0108 13
Heptacnlor epoxice 0.050 ND 7 103 0.00382 7
Hexachlorobenzene 0.050 ND 6 82 0.00511 12
Methoxycnlor 2.50 ND 5 101 3.0802 10
c1s-Permetnhrin 5.0 NO 7 96 0.594 12
trans-Permethrin 5.0 NOD 5 §7 0.487 10
Propachlor 5.0 ND 5 116 0.2086 4
Trifiuraiin 0.25 ND 8 86 0.0257 12

(a) Corrected for amount found 1n blank: artificial ground water was
Absopure Nature Artesian Spring water Obtained from the Abscpure Water
Company 1n Plymouth, Michigan,

n = number of data points.

R = average percent recovery.

S = stangarg deviation.

XSO = cercent relative standarg ceviatson.

NO = i1nterference not detected 1n dlank.
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TABLE 9. 2ECOVERY OF ANALYTES FROM CRGANIC-CONTAMINATED ARTIF:IZ:AL
SROUND WATER (SPIKING LIVEL 3) :a)

amt n amt 'n
Sampie, 3lank,

tnalyte ug/L ug/L nib) R(C) S{d) =3SD(e)
Aldrin 0.1% ND (f) 7 89 0.013¢4 13
Chlorgane-alpha Q.18 ND 7 99 0.0113 8
Chlordane-gamma 0.15 ND 7 89 0.0101 7
Chiorned 5.0 ND 7 7% 0.402 11
Chlorobenzilate 10 ND 7 102 0.889 9
Chiortnalon) 0.25 ND 7 71 0.0225 13
0CPA 0.2% ND 7 101 0.0183 6
4.4'-000 0.2% ND 6 101 0.0186 7
4.4’ -0DE 0.10 ND I 99 0.C07086 7
4,.4'-00T 0.1% NO 7 84 0.0128 10
NDieldrin 0.0s0 ND b 82 0.00387 9
gEndosulfan | 0.15 ND 7 84 0.0132 10
gEndosulfan [] 0.18 ND ) 72 0.0187 17
Endosulfan sulfate 0.1% NO 6 104 0.0138 9
Endrin 0.15 ND 7 84 0.0132 11
Endrin aldehyde 0.28 ND 7 76 0.0168 9
Etridiazole 15 ND 7 98 0.624 4
HCH-alpha 0.0%0 ND 7 86 0.00388 9
HCH-beta 0.050 NO 7 100 0.00283 6
HCH-delta 0.10 ND 7 103 0.00894 6
HCH-gamma 0.15 NO 7 8% 0.0118 9
Heptachlor g.10 NO 7 8s 0.00742 9
Heptachlor epoxide 0.080 NOD 7 82 0.00478 12
Hexachlorobenzene 0.050 NO 7 68 0.00233 7
Methoxychlor 0.50 NO 7 104 0.0291 6
cis-Permethrin 5.0 NO 7 86 0.461 Il
trans-Permethrin 5.0 ND 7 102 0.336 7
Propachlor 5.0 NO 7 9s 0.378 8
Trifluralin 0.2% ND 7 87 0.0243 11

(a) Corrected for amount found in dblank: artificial ground water was reagent
water spiked with fulvic acid at the 1 mg/L concentration level. A
well-characterized fulvic acid, available from the International Humic
Substances Society (associated with the unpited States Geological Survey
in Denver, Coloride), was used.

(b) n = number of data points.

(¢) R = average percent recovery.

(d) S = stanaarg deviation.

(e) RSD = percent relative standard deviation.

(f) ND = interference not detected in blank.
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23LE L. CRESERVATICN STLDY RESULTS

I21k1ng Zav 2 BEVARE oay I8
.evet,

SEer NP 4g/L Alay =SD(9) s 2SO ? =S0
ildren 0.18 "3 4 34 3 57 24
_nlorgane-aipha 2.18§ 7 10 102 12 39 22
nlorcane-gamma 3.18 -8 0 101 14 38 i3
_hlorned 5.0 29 2 30 6 82 3
“nloropenzilate 0 133 9 108 16 103 14
Chiortnalonid 0.2% 50 2 (¢) . 91 7
:CPA 0.28 L) 10 103 11 101 2
<.4'.2C0 0.25 89 5 109 15 84 3
1.47.00¢E 3.10 £3 10 98 14 91 3
3.4°.00T7 3.18 g7 7 28 5 68 1
Creldrin 3.0%0 29 3 24 2 77 2
Ingosuifan [ 3.13 23 3 $ Ly 72 (34 )
Ingosulfan [ 2.13 CE] 4 gs 76 )
tngosuifan sulfate 0.1% 37 3 0l 16 103 15
Zaarin 0.! 51 4 g9 7 79 3
indrin aldehyde Q.25 as 3 8s 3 70 2
ttrigrazoie 15 78 10 67 1
HCH-alpha 0.0%0 87 2 96

HCH-beta 0.0%0 88 8 (¢) 4
“CH-delta 0.10 94 9 101 5 .l
HCH-gamma 0.1§ 30 1 102 19 96 9
Heptacnior 0.10 62 11 74 8 71 i3
Heptacnlor epoxide 0.0%0 89 3 94 4 78 N
~“exacniorobenzene 0.0%50 87 11 80 9 89 23
Methoxychlor 0.50 103 9 115 17 103 V7
Z1§-Permethrin 5.0 88 ) 78 8 3l 3
trans-Permethrin 5.0 111 9 109 21 g6 23
“rogacnior 5.0 87 3 08 3 94 A
“r1fluralin 9.2% 68 s 50 4 00 .3

.a) R = average percent recovery from tripiicate anaiysas.
'3) RSD = percent relative stangard ceviation
I¢) 2Zata not available: interferences sresent.
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Appendix B

Revision No. 3

Date: February 2B, 1990
Page 1 of 28

APPENDIX B

GC/MS SPECTRAL INFORMATION
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DIXON’S TEST



DIXON'S TEST

Dixon's test is used to confirm the suspicion of outliers of a set of data
(for example, control chart data points). It is based on ranking the data
points and testing the extreme values for credibility. Dixon’'s test is based

on the ratios of differences between observations and does not involve the
calculation of standard deviations.

The procedure for Dixon's test is as follows (from Taylor, 1987):

1) The data is ranked in order of increasing numerical value. For
example:

X, <Xp<X3< ... <Xpy <X,

2) Decide whether the smallest, X;, or the largest, X, is
suspected to be an outlier.

3) Select the risk you are willing to take for false rejection.
For use in this QAPP we will be using a 5X% risk of false
rejection.

4) Compute one of the ratios in Table 1. For use in this QAPP we
will be using ratio r,;, since we will be using between 20 and
17 points for the control charts.

S) Compare the ratio calculated in Step 4 with the appropriate
values in Table 2. 1If the calculated ratio is greater than the
tabulated value, rejection may be made with the tbulated risk.
Fort his QAPP we will be using the 5X risk values (bolded).

Example (from Taylor)

Given the following set of ranked data:

10.45, 10.47, 10.47, 10.48, 10.49, 10.50, 10.50, 10.53, 10.58

The value 10.58 is suspected of being an outlier.

1) Calculate r,;

10.58 - 10.53 0.05
r11 m |  ecesecoccvmcc==s - - - 0.454
10.58 - 10.47 0.11

2) A 5% risk of false rejection (Table 2), r;; = 0.477
3) Therefore there is no reason to reject the value 10.58.

4) Note that at a 10% risk of false rejection r;; = 0.409, and the value
10.58 would be rejected.



TABLE 1

CALCULATION OF RATIOS

For use if if X, is if X, is

Ratio n is between suspect suspect
(X - Xa-1) Xz - Xy)

Tip 3 - 7 eeeecanmeas decemecaa
Xy - Xyp) (X, - Xy)

Xy - Xp-1) (X2 - Xy)
T 8 - 10  aeeeecasaas ddedemeanan
(% - X3) (Xp-1 - %)

Xy - Xp-2) (X3 - Xp)
Iy 11 - 13 eeeeeeeieae eeeeeaceans
X - X2) (¥p-1 - Xy)

(X - X5-2) (X3 - Xp)
Yao 14 - 25 == ceccccanaccs cacceccenm--
Xa - X3) (Xp-2 - X1)

Note that for use in this QAPjP ratio r;, will be used.



TABLE 2

VALUES FOR USE WITH THE DIXON TEST FOR OUTLIERS

Risk of False Rejection

Ratio n 0.5% 12 5 102
3 0.994 0.988 0.941 0.806

4 0.926 0.889 0.765 0.679

10 5 0.821 0.780 0.642 0.557
6 0.740 0.698 0.560 0.482

7 0.080 0.637 0.507 0.434

8 0.725 0.683 0.554 0.479

I 9 0.677 0.635 0.512 0.441
10 0.639 0.597 0.477 0.409

11 0.713 0.679 0.576 0.517

Iy 12 0.675 0.642 0.546 0.490
13 0.649 0.615 0.521 0.467

14 0.674 0.641 0.546 0.492

15 0.647 0.616 0.525 0.472

16 0.624 0.595 0.507 0.454

17 0.605 0.577 0.490 0.438

18 0.589 0.561 0.475 0.424

. 19 0.575 0.547 0.462 0.412
22 20 0.562 0.535 0.450 0.401
21 0.524 0.440 0.391

22 0.514 0.430 0.382

23 0.505 0.421 0.374

24 0.497 0.413 0.367

25 0.489 0.406 0.360

Note that for this QAPjP the 5% risk level will be used for ratio r,,.



Reference:

John K. Taylor, Quality Assurance of Chemical Measurements, Lewis
Publishers, Chelsea, MI, 1987.
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—rre O L«

Summary Cf NPS Data Package

The :nformation generated by NPS samples is combined into data sets. A s
defined as a group of samples which have been extracted on the same day.

these samples are spiked with a surr@gate (DCB)

and an internal standard

The data from these samples 1s entered into five seperate spreadsheets in

B)

<020 software package and analyzed according to the following plan.
A)

Calibration Curve

A three point calibration curve is obtained for each individual set by
analyzing three different concentrations of a group "A" pesticide stoci
solution and three different concentrations of a group "B" pesticide si
solution. |[The reason for having two stock solutions is that some of 1
pesticides would co-elute if analyzed together. There are fourteen

individual pesticides in the group "A" mix and fifteen in the group "B*

The information generated by these chromatograms (date, time, retentiorn
of compounds, peak areas, etc...) is entered into a spreadsheet in 2020
pg 3] named CRVXX-X where XX-X is the month and day the curve was run §
From this information, the 2020 software calculates a calibration curve
each compound along with other statistical data which includes the

correlation efficient. The correlation coefficient must be > 0.995 acc

to the QA plan. Otherwise, a new calibration curve must be prepared (s
project manager).

Instrument Quality Control Check (IQCC)

The IQCC is a standard pesticide solution which monitors column perform
chromatography performance and sensitivity. The(1Q@pust be run pgior-
analysis of each set and every 24 hours during the analysis of a SET
IQCC contains four pesticides tht are used to monitor the above QC
parameters. These pesticides are Heptachlor Epoxide, DCPA, Chlorothaloi
and delta-BHC. The data from the IQCC chromatogram is entered into a 2i
spreadsheet (see pgs 1l1-12] named IQXX(month)-X(day).

Heptachlor Epoxide evaluates the sensitivity and must have a signal to ¢
ratio greater than 3. DCPA evaluates the peak symmetry factor (PSF) anc
peak gaussian factor (PGF). The PSF and PGF must both be >0.8 and <l.l1!
satisfy QC requirements. Chlorothalonil and delta-BHC evaluates the pei

‘resolution and must be >0.50. All of above criteria must be satisfied.

Otherwise, the analysis must be stopped and the problem rectified (see
project manager).

Continuing Calibration (CC)

The CC is one of the standard pesticide solutions used to make the
calibration curve. A CC must be run every 12 hours to verify the calibr

curve. If the response for any analyte varies from the predicted respon

more than 20%, a new calibration curve must be prepared.
A5



D)

The information from the chromotogram is entered into the 2020 spreadt:
[see pgs 13-14] named CCXX-X.

Internal Standard Summary Table

In order for a sample, IQCC, CC, etc., to meet QC requirements, the Ir
Standard (I.S.) area, for that run, must be within 20% of the average
area of the standards used to make the calibration curve for that set.
data from the chromatogram is entered into the 2020 spreadsheet (see [
15-16] named ISXX-X.

E) Warning and Control Limit Flag Table

For every spiked sample, the percent recovery of each analyte must be
calculated to see if the recovery is between the allowable control lism
(Control limits are genterated by using data from previous sets and th
Dixon’s Test). In otder to meet QC requirements, each sample may have
more than 15% of the analytes outside the control limits.

The 2020 spreadsheet (see pgs 17-18] used to calculate these recoverie
named FLAXX-X. The data entered into this spreadsheet is embksaetd fro
percent recovery porticn of the CRVXX-X spreadsheet. Crreacted



1)

2)

3)

4)

S)

6)

GENEFAL LAYOUT OF CURVE SPREADSHEET

STANDARD CURVE DATA

FETER TO DIAGRAMS LABELED (1) QN PAGES 4 AND S.

IN THIS SECTION OF THE SPREADSHEET, DATA FROM THE CHROMATOGRAMS USED
TO GENERATE THE CALIBRATION CURVE IS ENTERED.

SEE PAGE 9 FOR INSTRUCTIONS ON ENTERING DATA INTO THIS SECTION.

QORRELATION CCEXTICIENTS & RETENTION TIME WINDONS

REFER 710 DIAGRAM LABELED (2) ON PAGE 4.

THIS SECTION OF THE SPREADGHEET AUTOMATICALLY CALCULATES STATISTICAL
DATA SUCH AS CORRELATION COEFFICTENT, RETENTION TIME WINDOWS AND SLOPE.

EQUATIONS OF STANDARD CALIBRATION CURVES

REFER TO DIAGRAM LABELED (3) ON PAGE 4.

IN THIS SECTION, THE DATA THAT WAS ENTERED INTO THE STANDAND CURVE

FROM STEP 1 IS USED TO GENERATE THE STANDARD CALIBRATION QURVES FOR IACH
ANALYTE. NO DATA IS ENTERED IN THIS SECTION BY THE USER.

SAMPLE PEAK AREAS

REFER TO DIAGRAMS LABELED (4) ON PAGES 4 AND 6.

THIS PART OF THE SPREADSHEET IS USED TO ENTER THE PEAK AREAS OF THE
PESTICIDES THAT ARE PRESENT IN EACH SNLE.

SEE PAGE 9 FOR INSTRUCTIONS ON ENTERING DATA INTO THIS SECTION.

CONCENTRATION  SECTION

REFER TO DIAGRAMS LABELED (S) QN PAGES 4 AND 7.

IN THIS SECTION OF THE SPREADGHEET, THE CONCENTRATION OF EACH
PESTICIDE THAT WAS ENTERED IN STEP 4 IS CALOULATED AUTOMATICALLY
BY THE SOFTWARE.

SEE PAGE 9 FOR INSTRUCTIONS ON ENTERING DATA INTO THIS SECTION.

PERCENT RECOVERY SECTION

REFER TO DIAGRAMS LABELED (6) ON PAGES 4 AND 8.

THIS PORTION OF THE SPREADGHEET TAKES THE CONCENTRATIONS (FROM STEP 4)
QF SPIKED SAMPLES ONLY AND DIVIDES THEM BY THE THEORETICAL
QONCENTRATTON TO YIEID A PERCENT RECOVERY OF EACH ANALYTE.

SEE PAGE 9 FOR INSTRUCTIONS ON ENTERING DATA INTO THIS SECTION.
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~—— { ‘ \.—\ \
Drinking Water Pesticide Analysis
mMMRWWnn No: 3-729-001 RvE-3 Analyst :EF mmoo "
Analysis Date: 9,2-9,6,88 ~108 Logbook  page: 66
CONCENTRATIONS UG/ Column:5PBS
— SAMPLE
QC3692 QC3693 mumoa NAOG6991A  NA0G6994 NA0701
NO.  Compounds (M/B) (LCS A} (LCS B) (E/S) (SPIKE Al) F/
1 — Chlormed ——=2.0% 17°83 =2.0% =2.0%
2 m*o chlor $~.»m 16.61 up.»~ -1.10
R IR R
d o thaionil 0.05 0.56 ¢ 0.05 R
6 Aldrin o.ew 0.3 0.07 e.aw
1 Hepta. owo,&ao 0.0 0.92 0.01 0.0
8 m:mmm:_n n 1 0.04 0.89 0.04 0.04
9 Dieldrin 0.04 0.74 0.04 0.04
10 Endcin 0.10 1.62 0.10 0.1¢Q
11 Endosul fan 11 0.10 1.6} 0.10 0.10
12 Endrin aldehyde 0.03 1.65 0.0} 0.0}
13 o] w.uch 0.17 2.18 ¢ 0.17 0.17
14 cl§-permethein 0.3 12.53 w 0.3l -0.31
15 DCB (surr) 1.42 1.34 1.5) 1.32
$ REC DCBTRUE VAL~ 1.7} 83.35 718.74 89.175 11.56
16 Ethcidiazole 0.05 0.0S 2.9) 0.05 0.0 .
17 anpmpcnapwmm -Q.11 -o.» 3.0% ,a.»w vc.w 9.
»c Hexachlorobenz -0.1 -0. .wc »“. -«. -0,
9 beta-BHC o.m é.m .18 .m . .
No % ﬂ“l% °. Q‘ oNg °- °o »
wm He ”an?—on c.m .“ . m .“ 0. .
23 ~Ch m” . ) 0 m” .
24 u»mﬂ.o.ww“ ‘0 .m M X X :
58 BtYocbenzilate ‘3 - “w . - “N -mu -{.
NM ’ ~l§ . °s . “. O-” .
39 eeenocenfare 9 9:9% 98 9:8 J:8% X
xychlo . . . . . .
30 trans-Permethrin |c.cm -0.01 20.60 |=.=m -0.01 ~0.1
31 bCB  (surr) — _— — _— -—_ -

$= P193-1 OR P194-1 USED. *= P193-2 OR P194-2 USED. #=- P193-3 OR P194-3 USED
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“urve Spreadsheet - 3td Crv, Areas, Conc, Percent recoveries

L

2)

3)

4)

All data is to be obtained from chromatograms

Standard Curve

a) 38ring cursor to AQ position by hitting "HOME" key. Bring cursor
A-l and replace test with set number being worked on.

b) Bring cursor to C3 - replace XX with set number being worked on.

c) Analysis date: enter range of dates for the standard curve.

d) Enter the raw areas and retention times for the corresponding
concentrations at top of each section. Only the A spike conc ID
number is at the top of the columns. The B spikes are as follows

A B

A028 A032
A029 A033
A030 AO34

e) Hit space bar to calc

Sample Peak Areas

a) Move cursor to "HOME" then move to right until at block BCS.
Edit and enter set # being worked on.

b) Analysis date: Enter range of dates for samples in set being
worked on.

¢) In block BG4 - enter curve % ie crv-set % being worked on.

d) Analyst: Hit edit, end and enter JV/EDP

e) Page: XX- replace XX with logbook page number for set being
worked on.

£) Go to block BD13, hit /,W,T,V this freezes the compounds so you
can tell where you are entering areas.

g) Go to Bl9. Enter sample blank. All lines across for each sample
number gets entered for M/B, LCSA & B this is QC ####, for all
other samples it will be NAOXXXX. 1IQ’s and CC’s are not entered
here.

h) Cell BIl10 is for the sample type code. Refer to IS summary sectic
for these codes.

i) Enter heading info for all samples
j) Enter raw areas for each sample
Concentration

a) Go to BD65 - update set &, date, CRV, page #.

b) Go to BI9, hit /, C, everything, . and highlight all the headings
ie BI9-11 BJY9-11l... Target range will be BI69 enter

c) Go to BIE9, hit space bar. The concentrations will be calculated

Percent Recovery

a) The percent recoveries are only calced for spike samples. Any fie
samples are going to be ignored. Go to BI§9. Hit /, copy, everyth
.» highlight BI169..B171. Target range BJ123. enter

b) Go to BR69 and repeat above step



£)

g)

Next go down the line. Copy headings for A spikes next to the CSA
and B spikes down the line from LCSB

Once headings are copied - go up to conc section for each spike
sample - write the column letter the values are in i1e LCSA - BJ,
LCSA - BK NAO3714 - 8M

Go down to percent recovery BJ127, hit /, C , everything, range
BJ127..BJ141 Target range BK1l27.. to last sample. Make sure:

1) the column letter corresponds with the sample %, if not edit
to correct 2) The formula for DCB should be (column letter 87/
$BIl141)+*100 across for each DCB (A and B)

Repeat above steps for B spikes including ! & 2. Hit space bar to
calc

Hit /, §, W, crv-set #, enter



"nstrument Quality Control Check - (IQ)

All of the followed data 1s obtained from the chromatograms

a.) Ffor eacn IQCC, 6 measurements must be taken con the chromatogram:
l1.) Distance from start - 4 8HC peak (mm)
2.) base width 4 BHC (mm)
3.) Distance from start - chlorthal (mm)
4.) base width - chlorthal (mm)
5.) width at 1/2 height - 1/2 width DCPA (mm)
6.) Width at 1,/10 height - 1,/10 width DCPA (am)

b.) Hit "Home" key to get cursor located in cell A0. Key in set #

the IQ was run with by hitting the edit key and typing set % in

place of the X's. 1If there is more than one per set letter
then A,B,C etc.

C.) Analysis date:
hit "Edit" then "end" and enter the date the IQ was run on
d.) Time:
repeat above step and enter time as appears on the chromat

e.) Move cursor daown to “W(1l/2)=" line and over to 0.5. Enter l/2 of
the 1/2 peak width of DCPA (should always be 0.5)
Move cursor down. Enter 1/2 peak width of DCPA should be 1.0
Move cursoe down. Enter 1/10 peak width of DCPA
Move cursor down. Enter start - chlorthal value
Move cursor down. Enter start - dBEHC value
Move cursor down. Enter base width chlorthal value
Move cursor down. Enter base width dBHC value
Hit space bar to calculate
Move cursor to "RESULTS” column. Compare the results to the
requicements. If any fall outside the set limits, make a note
of IQ-set#, date, time, and report to project manager
.} HRit /, S, W
.) Entr IQ-set % & letter if needed

DU2:(EPA_workarea.users)IQ-set# & letter

hit enter

B irXwrJaqm
] . . .
—_— — — v~

o2
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“2ntinuing Calibraticn (CC)
All -f the following data 1s obtained from the chromtograms

a.}

Hit "Home" ey to get the cursor located in cell AO0. Key

tn set 3 CC was run by hitting the edit key and typing in the

set number. If there are more than one CC per set, label

then as apove with A, B,C, etc. to differentiate.

Contract No: 3-729-001 should be left alone

Calibration date: Find the appropriate concentration in the std
curve data (ie same as the CC you are working on) Enter the month
day and year by moving the cursor to the begining of this cell an
striking the "edit” key. Move th cursor to the right by hitting
the "end"” key and type in date.

Cont. cal date:

Enter month, day, and year as above

Laboratory: Clean Harbors

Leave as is

Time: (calibration)

In the first time cell from the top of the spreadsheet, enter the

time as 1t appears on the chromatogram for the std curve conc.
Time:

Enter as above

Move cursor to line "MIX A & B-X" Hit "edit”, "end" and replace
"X" with code for concentration (i.e. 1lb,3, 4b, L,M,H...) for bot!
initial and daily columns

Calc the mean I.S. value for the A and B spike compounds from
the std curve for the given concentration. Then enter the raw
areas for each compound. Use the calc’d mean value for DCB.
repeat above step for daily cont. cal

hit space bar to calculate § difference

move cursor to percent difference column if any are over

20%, note sample %, compound and percent difference. Inform
project manager

hit /,s.,W

enter cc - (set % & letter if any) at end of
DU2:(EPA_workarea.users)cc-

the cc-# entered should be the same as cell A0Q
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CONIINIING CALIBRRETION
I.S
Areari0”3
42950
-
054533
=28
056193
053040
043674
041229
35394
08154
.065469
N1 77l
38235
013081
170309
osmss
088115
5504
28281
31133
. 054656
Ric 7. 18
044856
.044081
23706
045184
288
0470
.100966
Q1149

£ 92188
|
|

Jumal
AREA*
¢ = Uamd imavidaal [.S. area insosad of average. (L

D 2 -
Zarmact No:3-729-001 =T 12
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Qalibration Dace: 83188

e, Gal. Date
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internal Standard Summarcy - IS

All

T

.
o e

a2
. .
— —

of the following data 1s obtained from the chromatogram
Hit "Home" key to get cursor located in cell A0. Key in set & b
worked on by hitting "Edit" key, "Home" key and replace X's with
Laboratory & Contract # stay the same
Enter "set number" by hitting "Edit"” "End" and enter set # being
on
The "I.S. X area * 10°3" is obtained from the standard curve in !
lower right corner. Enter this number in block F9.
Enter date or date range of the set being worked on
"Alliance Sample %"
Enter numbers from the log sheet (either QC, P or A, NAO #)
The order should be IQCC, blank, LCSA, LCSB, samples
including CC’'s and I1QCC’s.
For each sample # the sample type in parenthesis must be entered
These are: DTS A or B « TS day 0 lst analysis
HTE A or B = TS day 0 2nd analysis
HTS A or B = TS day 14 analysis
LSSA 0,1, or 2 = Lab spike A with conc level
LSSB 0,1, or 2 = Lab spike B with conc level
FLS « Field Sample
LCSA = Lab control Spike A
LCSB = Lab control Spike B
Enter the raw areas for the I.S. for each of the samples in the s
Enter the dates each sample was run
"EPA sample " -
For each NAO % there is a corresponding EPA number. These are fot
in John Verban’s office for each set. Enter each EPA number. Foi
cont calibrations enter "cont. cal." For IQ enter "Inst. check"®, -
method blank = "Meth. Blank"” LCSA = "LCSA" and LCSB = "LCSB"
hit space bar to calculate
If any % difference is over 20, note sample number, and a differer
Report to project manager
hit /, § , W
enter IS - set #% in place of ISX-XX
DU2{EPA_workarea.user|IS-sets



LABORATORY:

1.S. SUMMARY TABLE

Clean Harbors

Contract# 3-729-001

Set Number

I.S. X AREA*1Q"3 44209 DATE: 9,2-9/6,88

! EPA ALLIANCE | AREA | DATE | % | % [
| SAMPLE & SAMPLE ¢ | x10-3 | ANALYZED | DIFFERENCE| OF CRV. |
l r f f f f f
| INST. CHECX |P179~1 | 47066 |9,02,88 | 6.46%] 1064
[CONT. CAL. {P193-2 | 40388 |9,02,88 | 8.64%| 918} -
|CONT. CAL. |P194-2 | 40107 |9,02,88 | 9.28%| 91%|
|METHOD BLANK  |QC3692 [ 37369 [9,02,88 | 15.47%) 8ss|
[LCS A2 1QC3693 | 40124 |9,02/88 | 9.24%| 91%|
|LCS B2 |QC3694 | 37687 19,0288 | 14.75% 8st|
[PC-2497-2-2-01 |NA06993 (r/5) | 37774 19,0288 | 14.56%) 85%|
| PC=2497-2-2-04 INAO6994(LSSAL)| 38908 19/02,88 | 11.99%| 88s)
|CONT. CAL. |P193-4 | 40815 |9,03,88 | 7.68%| 92%|
|CONT. CAL. | P194-4 | 44716 |9,03,88 | 1.15%/ 101%)
|PC~2002-2-2-01 |NAD7013 (F/3) | 37063 |9,03,88 | 16.16% 84s)
|PC-2242-2-2-01 |NAQ7014 (F/3) | 41022 [9,03,88 | 7.21%] 93%|
| PC~2242-2-2-06 |NAO701S(LSSAO)| 40858 |9/03,88 | 7.58%) 92%|
[PC~2164-2-2-01 |NAO7016 (F/S) | 39348 |9,03,88 | 11.00%) 893
| INST. CHECK |P179-1 | 44682 |9,06,88 | 1.07%| 1018
|CONT. CAL. [P193-3 [ 47777 |9,06,88 | 8.07%| 108s}
|CONT. CAL. |P194~3 | 47625 |9,06,88 | 7.73%| 108%)
|PC~2164-2-2-08 |NAD7017 (DTSB)| 45984 |9,06,88 | 4.02%) 1048
[PC~2164-2-2~13 |NAD7018 (DTSB)| 42888 |9,06,88 | 2.99%| 978
|PC-2584-2-2-01 |NAD7021 (F/S) | 42044 |9,06/,88 | 4.90%) 95%)
| PC-2584-2-2-05 |NAO7022 (DTSA)| 39904 |9,06/,88 | 9.74%| 90%/
|PC-2584-2-2-13 |NAD7023 (DTSA)| 40152 |9,06,88 | 9.18%| 91%

tD<20%



flag ¢

Data
a)

by

ogram = Fla

1s obtained from the curve program.

3ring up the curve program for the set being worked on. Move to
~he percent recovery section.

The flag program can evaluate 3 A spike samples and 3 B spike samp

per program. Therefore, when extracting information, keep in sets
three or less. To file extract hit /, S, C enter name ( NAME Al),

supersede enter range- you should be highlighting LCSA and next tw

spikes - the headings and values. Once range is entered, you will

back to ready. (It may be helpful to write down your file names.

They will be needed.)

Continue until all A spikes have a cut file

Repeat above step for B spikes but extract lst the labels then the
values seperatly. Name these files Name Bl, Name B2 ect.

Bring up flag program. Bring cursor to AO. "Edit" and replace
X’s with set 4, If there are more than one, name set ¥ A, B,etc.

Enter set # being worked on.

Enter analysis date for set being worked on

Enter same as in A0

Enter "From CRV" enter curve % for set

Position cursor in H10 sample

Hit /, S, L

Enter consolidate, then enter lst A file ie Name Al

Enter "Replace"

"Input Range” -~ hit enter

"Target Range"” - hit enter

The headings & values from the LCSA & 2 A spikes should be in the
flag program

Repeat above steps for lst 3 B spikes but position cursor in H30
for B values H47 for B labels

Hit the space bar to recalc

Hit /, § , W - replace FLAX-XX with Fla - set %

DU2: [EPA Workarea.Users] Fla-set¢ & letter

Repeat above steps for each set of 3 A & 3 B spikes or less than 3
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Appendix E

Revision No. 3

Date: February 28, 1990
Page 1 of &

APPENDIX E

STANDARD OPERATING PROCEDURE FOR AUTOMATED DATA ENTRY



leanHarbors

t
O

itandard Operating Prcocedure for Transferring
NPS Zata Irom the Hewlett-Packard Laboratory Automation
System %o a 0/20 worksheet on the DEC Microvax

SCOPE AND APPLICATION

This 1s a crocess whereby retention times and area counts fro:
standard runs are put i1in a file and transferred from the Labo
Automation System (LAS) to an IBM PC and then i1nto a 20/20
worksheet c-n the DEC MicroVax. The IBM PC 1s physically linke:
both the LAS and the DEC MicrcovVax.

SUMMARY CF PROCEDURES

The LAS ~ommand RF (Report =0 File) 1s used to put compound ni
retention times, and area counts from the six standard result
into a file called CALNPS.RPT. A command file called FROMLAS.:
then 1nvoked from the IBM PC. This command file transfers the
CALNPS.RPT file from the LAS to the hard disk on the IBM via
(a common file transfer protocol). A command file called TO20
then i1nvoked on the IBM. This command file transfers the CALN
file 1nto a temporary 20,20 fi1le called TEMP and from this fi
extracts the area counts and retention times and places them
the final w~orksheet.

STEP BY STEP PROCEDURES

3.1 Once ~he si1ix standard result files exist, go to the qirec
command line in LAS and -ype RF (Report to File). This w1
bring up the Report =2 F:le screen.

1.2 Hit £l ro create a repor- ~ased on file names/masks. This
bring up the File Names “asxs screen. Enter the name of t
A standard result file and cress the tab key to move the
to the next line. Enter :N!T TAL in the Rep.Format line a
press the tab key to move *> rhe next line. Enter CALNPS
Rep.fi1le line and press :ne -ap key to move the cursor to
Overwrite option. Type YES and then hit return. Wait unt:
File Names/Masks screen re-appears. Then type 1in thg name
High B standard result file. Then tab to the Overwrite op
and type 1n NO. Tab to the Append option and type in YES.
hit return. Wait until the fFile Names/Masks screen re-app
Now enter the name of the MED B standard result file and
return. Repeat this step until all six of the result file
been entered. NOTE: It is VERY important that the result
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get entered 1n the correct order. The correct order is: Hi
High B; MED A; MED B; LOW A; LOW B. After all the result f
nave ceen entered and the File Names/Masks screen re-appea
N1t tne End function softkey (f8).

Go to zhe I8M PC in the LABSAM computer room. If it says "
USE THIS TERMINAL", hit the ALT and S keys together. This
stop the automatic report generator program. If the termin
looks busy, you will have to wait until it says "DO NOT US
TERMINAL". After hitting ALT-S you will get a green comman
at the bottom of the screen in which the cursor will be
blinking. Type INVOKE FROMLAS.CMD and hit enter. The PC w1
then make a few beeps, transfer the CALNPS.RPT file to the
and tnen log cff. Wait until 1t 1s finished doing this (sh
only be about 30 seconds). Instructions on what to do next
appear =n the screen as a reminder. When this happens, it
1t s finished with this step.

Hit £.0, then hit £8 twice. A "C>" prompt will appear on tl
screen. Flip the switchbox to position B and type R3V and |
enter. This will stop the IBM from emulating an HP termina.
start ~he DEC terminal emulation.

The Basic Configquration menu will appear on the screen. Hif
to accept the default configuration.

Hit zhe ALT and Y keys together. This will make the green,
command line appear at the bottom of the screen. Type INVO!
TO2020.CMD and hit enter.

Enter the name of the 20,20 template worksheet and hit ente
NOTE: You DO NOT have to enter the file prefix

DU2:(EPA WORKAREA.USERS|; but you must spell the rest of t!
file name correctly or the program will bomb.

Enter -he name you want to save the 20,20 worksheet under :
hit enter. Again, you DO NOT have to enter the file prefix
you must enter a file name that doesn’'t already exist or =!
program will bomb.

The program will then copy the CALNPS.RPT file from the‘Pc
the DEC MicrovVax, import that file into a temporary 20,20 ¢
import the information from the temporary 20,20 file into t
blank template file and save 1t under the name you specifie
This will take about three minutes. When the program s
finished, i1nstructions on what to do next will appear on th
screen as a reminder.

.10 Hit £8 twice to stop the DEC terminal emulation. Turn the

switchbox back to the A position. At the "C>" prompt, type



and hit enter. When the screen turns blank, hit enter to -
"Login Name?" prompt. Login as user LABSAM with password .
At the "Module Selection:" prompt hit the ALT and Y keys

together. This will give you the green command line as be
Type INVOKE AREPT.CMD and hit enter. This will re-start t.
automatic report generator program that was running befor

3.11 Go back to your DEC MicroVax terminal and call up the ne:
created worksheet. You will have to CALC the worksheet an
analysis times, etc. The above process only enters retent
times and area counts for the six standard runs.
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APPENDIX F

NPSIS SAMPLE RECEIPT SOFTWARE FOR LABORATORIES DATED 4/5/88



MEMORANDUM 4/5/88

TO: JOANNA HALL, ALLIANCE TECHROLOGIES, INC.
FROM: CHIP LESTER, ICF INC.
RE: NPSIS SAMPLE RECEIPT SOFIWARE FOR LABORATORIES

ICF’'s National Pesticide Survey Information System (NPSIS) is ready to
collect information from you regarding the receipt of well water samples and
their condition. Please find enclosed the following items: 1) A users memo
containing all operating instructions, and 2) A copy of Carbon Copy software
which is necessary to establish communications with NPSIS over phone lines.
As mentioned previously, the software allows you to report the receipt of a
one or more sample kits. It also prompts you for details regarding the
condition of the samples. Additional features include; a bulletin board whi:
allows you to interactively send messages to ICF staff via your computer
keyboard, file transfer, and access to the ICF computerized mail system for
sending memos. It is also possible for you to speak over the phone to an IC
staff member during your session.

It is important that you test the communications link between the NPSIS
computer and yours. We have experienced trouble when using Carbon Copy
software with a computer which has a Manzana 3.5 inch disk drive, and also
with computers which have a non-Hercules or non-EGA compatible graphics card

For testing purposes, your sample kit identification numbers and FedEx
airbill numbers (respectively) are: PD-0000-241 and 1111111111, and PD-0000-
242 and 2222222222. Use these sample kit identification numbers when trying
out the NPSIS Sample Receipts Program.

We feel that it would be helpful to both parties if you could call us
when you are ready to test the NPSIS system, and we will assist you over the
phone during your session. If you would like to do this, please call Beth
Estrada at (703) 934-3431. NPSIS will be available for access 24-hours a da
seven days a week. We appreciate hearing any comments you have regarding
NPSIS.



THE NPSIS SAMPLE RECEIPT PROGRAM

NPSIS is designed to keep track of the day to day operations of the
National Pesticide Survey. You play an important role in NPS and your cime
notification of receiving a kit of samples is essential to the success of ¥
We have designed the Sample Receipt Program with your busy schedule in mind
NPSIS will obtain the minimum amount of information necessary while still
maintaining a secure system. You will be entering data into the NPSIS
personal computer via your own computer, modem, and Carbon Copy software.

The NPSIS Sample Receipt Program has a minimum hardware and software
requiremenct. Here is a list of items vou will need:

Hardware:

. One (1) IBM PC. XT. AT, or Personal System model with at
least 640K memory.

d One (1) 2400 or 1200 baud Hayes or Hayes compatible mode:
with cables. (See Carbon Copy guide for cabling requir-
ements and a description of usable modens)

. One (1) data transmission phone line.

Software:

d NPSIS Sample Receipt Program access provided for you by
ICF.

4 One (1) copv Carbon Copy software which is provided to yo
by ICF for the duration of NPS.

1.2 Inicial Installacion Stepa,

Before you can access and use NPS1S. vou must firsc load the Carbon Copy
software onto your PC. The directions are provided in the Carbon Copy manual
One item you will want to include is an encry into the "Call Table®. This
encry will include a name, telephone number., and password for the NPSIS
computer. To enter these ictems into the Call Table, press "2" from the Carbo

Copy Parameters’ Screen. The information vou must enter consists of the
following:



. Name: NPS 67/
. Telephone Number: T03-961-0629

. Password: NPS

i.d Paramecers for Communications.

NPSIS will maintain a set configuration throughout operation. Any
changes due to updates in equipment or the system which will affect your
ability to communicate through Carbon Copy will be forwarded to you. The
parameters which will be maintained at this time are:

. 2400 baud modem speed.
. Answer ring count equal to one.
L Re-boot on exit aftar 5 minuces. (If there is a power

failure or some ocher type of interrupcion, you can log
back on to NPSIS and resume your session.)

* Five minute inactivity time constraint.

. Two passvord attempts.

2 REPORTING A SAMPLE RECEIPT TO NPSIS,
4.1 _Escablishing a Coummunications Link,

Once you have installed Carbon Copy and have all of  the necessary
hardware, you are ready to "log on" to the NPSIS computer at ICF. To do thi:

Type: C:> CCHELP NPS in your directory containing Carbon Copy.

This command will automatically dial che NPSIS computer, send your password
for verification, and establish a data link between the ctwo computers. You
will be able to discern what is taking place by messages to your screen.

2.2 _Encering A Sample Receipt Into NPSIS,

Once you have established a data link, ( e.g., are "logged on"), you wi]
see on the screen exactly what is on the screen of the NPSIS computer. This
screen you are viewing is the main menu for the Sample Receipt Program.
Remember that you are controlling the NPSIS computer via a 2400 baud phone
line and your typing will appear on the screen at a much slower rate than yo
are sccustomed to. A few tips on how to use the system are outlined in the
next section.



b w_to Use N

Before vou start, a few things to remember are:

Pressing the "Esc” key will cancel all changes for the screen you
are currently in and recurn you to the previous screen. Pressing
"Ese” at the Searching Screen recurns you to the main menu.

Pressing "PgDn® or "PgUp" will save the items you have entered in
the current screen and place you in the next or previous screen,
respectively. This feature is handy to use when you only have a !
items to enter in a screen which prompts for several itams.

Pressing "Enter”, "arrow up", or "arrow down" will move the cursor
from field to field in each screen. Remember that using the
sideways arrows will not work.

Pressing the "Alt" and "Right Shift" keys together will placs the
Carbon Copy Control Screen over the NPSIS Sample Receipt Progran.
You can then use the communications features in Carbon Copy.
Pressing "Fl0" again when you are through will replace the NPSIS
Sample Receipt Program screen you were currently in back on your
screen, and

Because you will are most likely to be entering information
regarding a number of kits at one time, after you save or cancel
your entries for one kit, you will be placed at the initial Sample
Searching Screen for a new kit. If you are finished with your dat:
entry, simply press "Esc" o exit the Sample Searching screen and t
placed in the main menu.

2.3 A Basic Outline of the Sample Receipc Program.

The NPSIS Sample Receipt Program has cthree basic features:

. Initial reporting of a NPS sample kit of sample botrles.

. Abili8y to edit or re-edit an existing report of a kit
receipt, and

.. Access to ICFs computerized mail system which provides tn
ability to send memoranda to ICF staff.

The information obtained in an enctry for a kit of bottles is:

o The kit identification number, the FedEx airbill number,
and the last name of the person making che entry.

. Any damage to the kit as a whole such as melted ice or an
breakage of the cooler.



o Verification of which bottles belong in a kit or cooler,
notification of any missing bottles or any additional
bottles, and

. Any damage to each sample bottle which renders it unusabl
for analysis and tescing.

2.6 NPSIS Sample Recejipt Program Screens,

When you have completed the logon procedure, you will see cthe following
main menu on your computer screen:

NATIONAL PESTICIDE SURVEY INFORMATION SYSTEM

SELECTION MENU FOR REPORTING SAMPLE RECEIPTS 04/05/88

il Report \ Edit a Sample Receipt
Send a Memo

Press <Ale><Right-Shift> to Logoff

— — — — —
use ¢ { and o o select option.

The screens provided in this memo will show all of the screens availabl
and thus represenc the maximum number of screens you will encounter with
NPSIS. It is most likely that vou will not have the need to enter informaci
reporting damaged kits or samples. Therefore, not all of the screens depict
below will appear in your normal session.

1f you choose the first item on the menu, "Report \ Edit a Sample
Receipt®, you will then be prompted for the kit identificacion number and th
FedEx airbill number associated with the specified kit. The screen will
appear like this:



e  — T N IR,
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NPS Sample Receipt Searching Screen

*%* fnter the following items to access kit information **

To find the Kit information in NPSIS in che most complete
and accurate fashion, please enter the Kit number and the
FedEx airbill number.

Enter kit number:
----> PD-0001-151

Enter FedEx airbill =:
--+-> 1111111111

Znter your last name:
----> CHIARG

* Press ESC to exit the searching *

-

If the kit number you have entered is incorrect, or if the kit number a
FedEx airbill number combination is incorrect, NPSIS will prompt you to try
enter these number again, as illustrated on the next page. It is possible-‘
that the FedEx airbill number on the kit is not the same as the FedEx airbil.
number which was entered into the NPSIS system. This could happen if the
field team loses or damages the airbill. .



Once you have correctly identified the sample kit, NPSIS will ask you if
chere is any damage to the kit as a whole:

Kit No.: PD-0001-151

Was there any damage to che sample kit? (Y/N) Y

Pghn (Next page), PgUp (Previous page), Esc (Exit)



Next, NPSIS will ask you to survey the contencs of the kit and check th:
which bottles are concained within the kit. You should then look at the
bottle labels and determine if any are missing. Don’'t forget to check and
determine if any bottles have been included in the kit which do not appear or
the list provided by NPSIS on this screen:

F======================================================================r

Kit No.: PD-00Q1-151

Please compare the following bottle numbers
with those in the sample kit.

Bottle No: PD-0001-1-1-01
Bottle No: PD-0001-1-1-03
Bottle No: PD-0001-1-3-01
Bottle No: PD-0001-1-3-03
Bottle No: PD-0001-1-9-01
Bottle No: PD-0001-1-9-03

Did you receive exactly these bottles in the sample kit? (Y/N) N ﬁ

-

PgDn (Next page), PgUp (Previous page), Esc (Exit)




ZRROR!! The kit you entered cannot be found.

Kit number: PD-0001-151
AND
FedEx airbill number: 1111111111

Please check these numbers and try again!

AR A AR A AR A AR A e S i de Aol e 2 2SS iAo AR A S I i i I i i I e de S i ket dededededededricde

NPSIS is designed to track Kits and FedEx airbill numbers.
The Kit and FedEx airbill number combination you have entered
does not match what is currently in the system. Please enter
the correct combination. If vou still have problems, try

leaving cthe FedEx airbill = BLANK. Only enter the Kit number.
AT A A A A A A A i 1k 3 W 1 T e I e A el

Press any key to continue...

Then, you will encounter this screen insuring that you have entered the
FedEx airbill number:

W-

Kit No.: PD-0001-151

Did you enter the correct Kit numoer and FedEx airbill number?

NPSIS is designed to store and track all FedEx airbill numbers.
This Kit may have a different FedEx airbill number than the
system, please enter the new FedEx airbill number:

cene>

Note: if the correct airbill number was entered before. hit ENTER.

——————_——-—--—-———-————————-———-——-——l
e
Pghn (Next page), PglUp (Previous page), Esc (Exit)



Next, NPSIS prompts vou to indicate if any of the individual bottles ha
been damaged and rendered unusable for analysis:

r—_——-———————————-——————_..
Kit No.: PD-0001-151

Was there any damage to the sample Bottles? (Y/N) Y

Pghn (Next page), PgUp (Previous page), Esc (Exit)



If vou press "Y", NPSIS will then prompt you for the apparenc cause of
damage:

Kit Ne.: PD-0001-151

Was there any damage to the sample kit? (Y/N) Y

Please indicate the cause for damage:
Kit {s brokem (YMN) Y
Ice is melted (Y/N)
Other Reason (Y/N)
Please enter any comments about the sample kit.

Comments: Broken upon arrival.
Comments:

Pghn (Next page), PgUp (Previous page), use 4 jor <+ o select field.

There may already be comments regarding the kit in the comment field
shown in the above screen. In this case, please enter your comments after an
which already appear. This insures that no information is destroyed.



Now vou nave completed all of the necessary informstion needed to verify
-hat che proper samples have reached their final destination in usable
condition. You may save your kit entry by pressing "Enter”. If you wish to
cancel your kit entry and try again, press "N" and "Enter". If you wish to
view or edit the current kit entry, press "R" and "Enter” and NPSIS will place
vou back at the deginning of your entcry.

e —— e R
L /. ——————

You have completed all of the data entry screens for this Kit.

p—

You may save your entry by pressing 'Enter’.
You may cancel your entry by pressing 'N’ and 'Enter’.

You may verify or edit this encry by pressing 'R’ and 'Enter’.

* ¥ * Accept entries? * % *x

* Press - to Save *
* Press N and < to Cancel *
* Press R and <@l to Verify or Edit * Y

nen—

By pressing "Encer® , you have saved ail of the informacion necessary for
a particular sample kit. NPSIS assumes that you will encer more than one kit
entry per session. Therefore, vou will be placed at the initial "Searching
Screen®*. If you are finished, press "Esc" and you will be recurmed to the
main menu. You can then log off of NPSIS by pressing "Alt" and "Right shifc”
at the same time. You may also send a memo through the ICF computerized mail
system. To do this, cursor down to the second menu choice and press "Enter”.

The next two pages of this memo describe how to use the ICF electronic
mail system. Noce that the password for vou is NPS. The mail system software
program will prompt you for this password before it will allow access to the
system. Also, when you are selecting the recipients of your memo, please
press the space bar beside the initials “NPS". This will send your memo to
all ICF staff involved in the NPS project. If you wish to send memos to a
particular ICF scaff member, please call 3eth Estrada for the identificacion
number of the desired ICTF. employee.



I1f you have pressed "N", indicating that you did not receive exactly wha
NPSIS assumes vou have received., you will be prompted to enter the appropriat
information. This information includes pressing a "Y" or a "N" beside each
bottle, and entering the bottle number found on the labels of any additional
bottles vou have received:

Kit No.: PD-0001-151

Please indicate which bottles you received:

Bottle No: Received (Y/N)
PD-0001-1-1-01 N
PD-0001-1-1-03 N
PD-0001-1-3-01 Y
PD-0001-1-3-03 Y
PD-0001-1-9-01 Y
PD-0001-1-9-03 Y

Please indicate any additional bottles you received:

1. Bottle No.: PD-0002-1-1-05 2. Bottle No.: PD-0002-2-2-01
3. Bottle No.: PD-0004-4-4-01 4. Bottle No.: - - - -
5. Botcle No.: - - - - 6. Bottle No.: - R
7. Bottle No.: - - . - 8. Bottle No.: - - - -

M
PgDn (Next page). PgUp (Previous page), use 4 ¢or e-to select field.

Notice that the user has indicated that he did not receive the first =wo
bottles on the list. Also note that the user has indicated additional bottle
which have come in the sample kit, but which ware not on the list.



In order to complece the appropriate information on damaged samples, yo
aust firsc press a "Y" or a "N" in the field labeled "Damaged Y/N". If you
have entered a "Y" in this field., you must then identify what the cause of tl
damage is, to the best of your abilities. As noted on the computer screen
below, the "Other"” category should be used if the sample is unusable but is
not broken. ?2lease try to comment whenever possible.

e e e T,
Mm

Kit No.: PD-0001-151

Please indicate which bottles are damaged by entering Y or N,
and for those which are damaged, indicate the cause of damage.
-«« CAUSE ---
Bottle No: Damaged Broken Other Comment
---------- (Y/N) Y/MN) Y/™)

PD-0001-1-3-01
PD-0001-1-3-03
PD-0001-1-9-01
PD-0001-1-9-03
PD-0002-1-1-05
PD-0002-2-2-01
PD-0004-4-4-01

AT ER

The 'Other’ cause category is for reporting contamination of a sample,
e.g. concamination noted on the Sample Tracking Form, air bubbles,

or other reasons a sample is unusable.

PgDn (Next page), PgUp (Previous page), use # y or 4= to select field.

.



ELECTRONIC MAIL

Funcuon
Augment office communicatiops with
electronic transfer of notes and files.

ummary

Electronic Mail (E-Mail) allows you to sead,
receive, read, and subseguently save or
discard notes and attached files.

When vyou power up vour workstation You
will automaticaily enter E-Mail if vou have
recetved any mail. Enter vour password to
check vour mail. or press <ESC> twice to
avoid E-Mail and continue to the Assist
main menu.

Operation of E-Mail is similar to Lotus
1-2-3. Press the F1 key to receive help at
any time during operation. If any more
help is needed contact workstation support
10 receive a manual.

For more information on any feature of
electronic mail, use Network Courier's on-
line help or refer to the User's Manual.

Passwords

Your password will be "password® until you
change it yourselfl. Oace you have given
vour password and entered E-Mail, you can
change your password by selecting Options,
then Password.

Reading Mail

1.

!J

Select “Read” f(rom your me:
Highlight read,then pre¢
<ENTER>.

Select the note t0 read:

a. Highlight the note (using
the arrow Kkeys); and press
<ENTER>.

B. To save the pote, select
*Storage”, then "Save®. Enter
the name of the {ile to which
the note shouid be saved.

Press <ESC> ta select another note.

Writing Mail

—
.

Select "Compose®, then "edit”.
Press <ENTER> when the highlig!
moves to "TO".

Select the recipients(s):

a. Move the highlight to the
first recipient’s initials.

b. Press the space bar. A
small mark will appear.

c. Repeat steps a and b for all
recipients. Press the space b
twice to "de-select” recipients
The small mark wiil disappe:

d. Press <ESC> to cancel the
entire list.

Select the initials of those who wi

receive copies:

a. Press the down arrow to m
to "CC". _

b. Select recipients as 1astructe:
above (step 3, a-d)



wreiting Mail, continued

5. Eater a subject and priority.
(optional)

6. Select attachments (optional):

3. Press <ENTER> and type the
path for the document(s).

b. Press <ENTER> and select the
document(s) to be attached.

<. Repeat steps 2 and b for
documents ia another directory.

Eater the text of your message.

Press <ESC> when finished.

Select "Transmit” to post the note

and attachments.

0 00

Quitting the Mail Program

l. Press <ESC> from the menu.
2. Select “YES".
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NPS RAPID REPORTING SYSTEM DATED 4/12/88
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MEMORANDUX
DATE: April 12, 1988

SUBJECT: NPS Rapid Reporting Systea

FROX: David J. Munch, Chemist 5#67

Drinking Vater Quality Asséssment Branch

T0: NPS Technical Monitors

Jerry Kotas has requested that any confirmed results of health
significance be reported as quickly as possible. Therefore, 1f an analy:
listed 1o the attached tables 13 observed in the primary analyses., at or
above the rapid reporting limit, the followang actions should be
instituted. PFor apy listed analyte where the rapid reporting level is
less than or equal to 1/2 the minimum reporting level (MRL), any
occurrence at or above 1/2 the MRL should also be processed as below.
(Note: The procedures for determining the occurrence of XPS analytes th:

Bay occur below the MRL, and are not listed on the attached tables, have
pot yet been finalized.)

1. The appropriate confirmational analyses (GC/MS for methods 1-3,
6-7, second column for Method 5) should be performed as soon as
practical.

2. The laboratory should telephone their Technical Nonmitor, the sa1
day the confirsation is completed. .

3. The llhoratorf should immediately document the observed result :
a letter to their Technical Monmator.

4. As quickly as possible on the day the above telephone call 1is
received froa the laboratory, the Techbnical Mopoitor should infor
tbeir Laboratory Analytical Coordipator of the finding. The
Technical NMonitor should forvard on to the Laboratory Amalytical
Coordinator the above documentation, vith any coasents he/she ma
bave concerning the validity of the result.

S. The Laboratory Analytical Coordinator should infora Jerry Kotas
and the second Analytical Coordinator of the finding by telephon
tbhe same day if possible, and in writing after the documentation
is received from the Technical NMonitor.

6. The Analytical Coordinators are to request, through the '
appropriate Technical Monmitors, that all analyses for this sampl
site be conducted, and reported in writing, as soon as practical



METHOD #2

ANALYTE RAPID REPORTING LEVEL
alpba-Chlordane 0.5 ug/L
ganma-Chlordane 0.5 ug/L
Chlorothalonil 150 ug/L
Dacthal (DCPA) 5,000 ug/L
Dieldran 0.5 ug/L
Propachlor 130 ug/L

Trifluralain 25 ug/L
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DATA REPORTING FORMAT CHANGES DATED 4/18/88



HENORANDUN

DATX: April 18, 1988
SUBJECT: Data Reporting roraat Changes

TRON: David J. Nunch, Chemist
Drinking Vater Quality Assessaent Braach

T0: WPS Technical Mopitors (See Dbelow)

The purpose of this memorandua is to consoclidate the changes to the
KPS data reporting format, vhich have occurred since it vas originally
coastructed. You have previously been supplied vith most of these changes.
but please check to be sure that they have all Deen relayed to your
contract and referee laboratories.

1. Line 2, columns 1-6 are to be used to record the pl measured in
the field. This data will be found oo tde field sample tracking
sheet.

3. Line 2, columns 67-70 are to be used to record the pE measured
upon sample receipt at the laboratery. This oanly applies to
sethods 5 and 9.

3. Line 8, coluans 1-13, Saaple Identificatiom Bumber, lhave been
expanded to columns 1-14.

4. The dats entered on line 10, columns 52-60, coacerning the
internal standard, it should be entered 2Ot as the peak area dut
as the “percent recovery” as coapared to the msean observed for
the calibdration curve.

In order to simplify the “"Sample Type” code (line 11, columns 1-5),
the followving codes should be used to designate the various types of
spiked samples.

LCS® = Laboratory Coatrol Sample
LSSe¢ = Ladoratory Spiked Sasple
DTS® = Day 0 Time Storage Sample
ETE® = Extract Time Storage Sasple
ETS® = Sample Time Storage Sample

In addition, tvo clarifications have beea sade to the codes for
abalyte coaceatration entries.

-999 = Bot Detected (< 1/2 Riaisum Reporting Liait)
-111 = Belov Ninisum Reporting Lisit but greater than or equal to
1/32 the Niaisun Reporting Liait.
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NPS ANALYTE REPORTING BELOW MRL AND IDENTIFYING UNKNOWN PEAKS DATED 6/1/88



{ m 1 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
kS )

', K ENVIRONMENTAL CHEMISTRY LABORATORY. NASA/NSTL
“t ampS” SUNLDING 1E. NSTL. MISSISSIPM BB
June 1, 1988
MEMORANDUM

SUBJECT: NPS Analyte Reporting Below MRL and Identifying Unknown Peaks

FROM: Bob Maxey, Analytical Coordinator é\
Enviromental Chemistry Laboratory g r”)“w“")
, v
TO: Dave Munch., Analytical Coordinator
TSD-Cincinnat:

Aubry E. Dupuy., Jr., Technical Monitor
Envirormental Chemistry Laboratory

Attached are the procedures that NPS anmalytical contractors and referee
laboratories must adhere to i1n compiying with the OPP request to report the
presence of analytes below the Minimal Reporting Limits and to attempt 1demt
fication of unknown peaks. Please see that your contractors and Technical

Momtors get this information and that applicable parts are incorporated 1nt
their respective QAPPs.

If you have any questions, give me a call.



Determirung and Reporting the Presence of NPS Analytes Below The
“1nimal Reporting Levels and Identifying Unknown Peaks

Background Informatiaon

The Office of Pesticide Programs (OPP) has requested that the NPS analyti-
cal contractors and referee labcratories make an effort to report the presence
Of NPS analytes below the Mimimal Reporting Levels (MRL). We have also been re-
quested to attempt to identify unknown peaks Or responses, TO assure that spur-
1ous or ambiguous data is not reported and that a uniform system or analytical
routine is used at all labcratories to accomplish these requests, criteria have
been developed for handling both situations.

Procedure for Determuning and Reoorting the Presence of NPS Analytes Below the
MRL

l. For methods 1-7, only peaks with responses of between cne-half the establis
ed MRL and the MRL A/ on the primary column will be investigated. A respcn
on the "secondary” GC column, indicating the presence of the analyte, 1s al
required for additional work.

2.a The first occurrence of a peak meeting the requirements of (1) is noted and
reported to the Technical Monitor, but no action is taken 3/. Upon a secon
occurrence of the same suspect analyte, additional work is required as fol-
lows., After five successive failures to "confirm® on the secondary column
the response on the primary column, discussions with OPP personnel will tak
place before continuing low-level analytical work on the analyte(s).

b With methods 1,2,3, 6 and 7, for responses meeting the requirements of (1),
and (2), the laboratory will attempt LR GC/MS C/ confirmation if the GC/MS
analyst feels it is within the capability of his inscrument. If the confir
mation is not within the capability of the laboratory, such extracts are
sent weekly, under iced conditions by next-day air, to the appropriate re-
feree laboratory having AR GC/MS C/ capabilities. Copies of chromatograms
and all pertinent sample information must be sent along with the extracts
including extracts of the related Method Blank., (NPS will absocd the cost
of these shipments.) It is preferred that extracts be in sealed glass
ampules, but other vials and teflon-faced closures are acceptable if they
provide a tight seal and do not contribute interferences to the extracts.
Volume level must be marked on the cutside of the vial or ampule.

A/ = NPS method 1 MRL = 4 x EDL NPS method S MRL = 3 x EDL
NPS method 2 MRL = 5 x EDL NPS method 6 MRL = 3 x EDL
NPS method 3 MRL = 5 x EDL NPS method 7 MRL = 3 x EDL
NPS method 4 MRL = 5 x EDL

8/ = Method 6 has an MRL > the fealth Advisocy Level. All suspect ETU
responses of 1/2 MRL - MRL require additicnal work for this method.

C/ = LR = GC/MS = Low Resolution mass spectrometry.
AR GC/MS = digh Resolution mass spectromcry.



For Methods 4 and S, HPLC Metnhods, there is no provision for GC/MS
confirmacion. Suspect analytes between 1/2 MRL - MRL will be subject
“= (1) and (2a) above.

‘rovisions of (2b) also apply except references to GC/MS requirements.

Whether the 1dentification of the analyte is attemoted at the contracto
laboratory or at the referee laboratory, only analytes positively con—
firmed by GC/MS will be reported beyond the Technical Monitor for the
Method and the Analytical Coordinators. No unconfirmed data will be
reported outside the NPS analytical system. Unsuccessful attempts at
confirmation will also be reported to the Technical Monitor.

Following either the successful GC/MS confirmation of two such response:
for the same analyte or two successive failures to confirm the analyte
by GC/MS without any prior successful GC/MS confirmation on any samples
discussions with OPP personnel will take place before continuing low
level analytical work on that anmalycte.

Procedure for Determining the Identity of Non=NPS Analytes

It is expected that, over the course of the NPS Program, numercus

extranecus responses will be evident on chromatograms from the varicus methox
The contractor or referee laboratories will be required to attempt identifi-
cation of peaks or responses on the primary column exhibiting the minimal crit

below.

l. For Methods 1, 2, 3, 6, and 7, 1f, upon initial analyses, the respa
of an extranecus peak on the primary column is equal to or greater
the response of the nearest NPS analyte on that column at 10 x MRL
(Minimal Reporting Level), an attempt must be made to identify that
known peak or response by GC/MS. Full scan spectra and subsequent
library search are expected and must be followed by cosparison of t

" spectra of the unknown compound with those of an authentic standard
the suspected compound.

2. The work in (1) must be attempted by the contractor and/or referee
oratories on the first occurrence of such a peak and the results of
attempt repocted to the Technical Monitor for the Method. If the
analytical contractor feels his system or instrument is not capable
the confirmatory work, he must send both that extract and that of t
related Method Blank to the appropriate referee lab under iced
conditions by next-day air.

It is preferred that extracts be in sealed glass ampules, but other
vials and teflon-faced closures are acceptable if they provide a ti
seal and do not contribute interferences to the extracts. Volume 1
mist be marked on the cutside of the vial or ampule. (NPS will abs
costs of these shipments.)



Specific sample and analytical information must accompany each such
extract.

© Sample i.d. number, weight cf sample matrix contained in the
ampule, copies of chromatograms from the primary GC column,
1dentification of the retention window for the unknown response(s)
as defined by the last NPS analyte to elute before the unknown

peak or response and the first NPS analyte to elute following the
unknown response.

Whether the identification of the unknown compound is attempted at the
Contractor Laboratory or at the referee laboratcry, only the compounds
positively confirmed by GC/MS will be reported beyond the Technical

Monitor for the Method and the Analytical Coordinators. No unconfirmed
data will be reported cutside the NPS analytical system. Unsuccesasful

attempts at identificaction will also be reported to the Technical
Monitor.

Following either the successful confirmation of two such extranecus peal
proving to be the same compound or two failures to identify a response
with the same retention time without a prior successful GC/MS confirmat:
on a sample, discussions with OPP personnel will take place before cont:
with identification work on that particular compound.

THE QUALITY ASSURANCE PROJECT PLANS FOR BOTH THE ANALYTICAL CONTRACTORS
AND REFEREE LABORATORIES FOR METHODS 1, 2, 3, 6, AND 7 MUST REFLECT THEI
COMMITMENTS TO THESE TWO REQUIREMENTS.

THE QUALITY ASSURANCE PROJECT PLANS FOR BOTH THE ANALYTICAL CONTRACTORE
AND REFEREE LABORATORIES FOR METHODS 4 AND 5 MJST REFLECT THEIR COMMIT-

MENTS TO THE REQUIREMENT FOR DETERMINING AND REPORTING NPS ANALYTES BELC
THE MRL.
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'\my UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
v _O‘gf TINCINNAT CRIC 45268
NENORANDUN
DATE: June 9. 1589

SUBJECT: Revasions to NPS Rapid Reparting Systes

FRON:  David J. Munch. TSD Project Manager %%

National Pesticide Survey

T0: NPS Tecbdnical Moaitors

Recently the bealth advisory documents for priority KPS analytes were
tinalized (at least as finalized as they ever get). In many cases. the
Bealth effect value used to detersmipe the concestratiocn of sach analyts
that “triggered” the rapid reporting system. has changed. The purpose of
tbis mesorandua 13 to transmit to you the final rapid reportiang
coocentraticons. and to remind everyone of the provisions of the rapad
reporting systes.

Ae you remesmber, 1f an analyte listed 1n the attached tables 1s
observed 1n the prisary analyses. at or sbove the rapid reporting limit,
the follovang actions should be instituted. For any listed snalyte vhere
the rapid reporting level 13 less than or equal to 1/2 the mipisue
reporting level (XRL), any occurrence at or above 1/2 the MRL should also
be processed as belovw.

1. The appropriate confirmational analyses (GC/MS for methods
1-3.6-7, second colums for method 5) sdould be perforsed as soon
as practical.

[ )
.

The laboratory should telephone their Technical Monitor. the same
day the confirmation is cospleted.

J. The laboratory should i1amediately document the observed result in
& letter to thear Techaical Nonmitor.

4. As quickly as possidle on the day the above telephone call 18
received from the laboratory. the Techaical Monitor should inforsm
their Ladoratory Amalytiecsl Coordinator of tbe finding. The
Technical Monator should forvard on to the Laborstory Analytical
Coordinator the above documentation, with any comaents he/she say
have conceraing the validity of the result.

S. The Laboratory Amslytical Coordinator should 1infors the Su;'cv
Director and the second Analytical Coordinator of the finding by
telephone the same day if possible, and in writing after the
documentation is received from the Techanical Momitor.

U.S. Environmental Protection Agency
Region 5, Library (PL-12J)

77 West Jackson Boulevard, 12th Floor
Chicago, 1L 60604-3590



ANALYTE

alpha-Chlordane
gamma-Chlordane
Chlorotbhalonil
Dacthal (DCPA)
Dieldrain
Propachlor
Trifluralin

METHOD #2

RAPID REPORTING LEVEL

0.5
0.5
150
5,000
0.5
130
25

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L



6. The Analytical Coordinators are to request, through the
appropriate Technical Mogitors. that all analyses for this saaple
site be conducted. and reported 1n vriting., as soon as practical.

If you have any questions conceraing these procedures, please let Bob

NMaxey or me knov. Also, please pass on this i1nformation to your contract
and reteree ladboratories.

Attachment

Addressees:

Bolyard
. Dupuy
Madding
Naxey
. Sorrell
. Zuiker

X o> X

cc:

. Boland

. Brass

Johnson

. Krooer .
. Lester

. Yan Den Berg
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