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STANDARD OPERATING PROCEDURE SUBMITTALS

Laucks Testing Laboratory, Triang'le Laboratory, and NSWC Crane Laboratory Analytical Standard
Operating Procedures (SOPs) have previously been submitted as part of other QAPPs. Laucks Testing
Laboratory and Triangle Laboratory SOPs were submitted as part of the approved Quality Assurance
Project Plan for Ammunition Burning Grounds Little Sulphur Creek and Jeep Trail Resource Conservation
and Recovery Act Phase Ill RCRA Facility Investigation. NSWC Crane Laboratory analytical SOPs were
submitted as part of the approved Work Plan for RCRA Facility Investigation Corrective Measures Study
and Risk Assessment at Solid Waste Managemeht Unit 2-Dye Burial Grounds. All analytical SOPs
utilized for analysis of samples collected at SWMUs 12, 13, 16, and 19 are listed. However, analytical
SOPs which have not changed are incorporated by reference and only SOPs which have been changed’

are included in this submission and are shown in italics in the Appendix | Table of Contents.
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1. Introduction and Scope
1.1 Scope

1.1.1 The maintenance of logbooks is essential to monitoring all aspects of laboratory
operations including instrument and method performance and in tracking analyses. It is
also important in confirming instrument performance at the time of specific analyses and
in monitoring ongoing or periodic performance degradation and the steps taken to correct
or prevent such occurrences. This document applies to all personnel involved in the
preparation, control and use of laboratory notebooks.

1.1.2 More specific instructions for maintaining logbooks can be found in pertinent SOPs, such
as LTL-1007 “Maintaining Instrument Records and Logbooks” or LTL-1005 “Analytical
Balances” or others specific to other laboratory operations.

\

1.2 Purpose

1.2.1 The purpose of this SOP is to define the practices used to maintain control and use of
- laboratory logbooks. This SOP is not intended as a specific description of any particular
. logbook type but covers the practices that must be in place for all logbooks employed at
Laucks.

1.3 Definition of Terms

1.3.1 Logbook - Any bound or unbound document that forms a record of activities and
pertinent data regarding an activity including but not limited to maintenance logs,
~ standards logs, reagent chemical logs, analysis logs including instrument outputs
(computer generated or strip chart recordings), balance and temperature logs, or any
other regularly maintained record of activity.

2. Requirements
2.1 Control

2.1.1 Documents that specify quality requirements or activities affecting quality or evidentiary
activities shall be controlled to ensure that correct documents are being used and properly
archived when completed. This insures that logbooks can be found at later dates rather
than lost or prematurely disposed. '

2.2 Maintenance

2.2.1 Quality assurance records (logbooks) shall be compiled and maintained in accordance
with approved procedures.

Laucks Testing Laboratories, Inc.
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2.3 Monitoring

2.3.1

s

Logbooks should be periodically monitored to ensure they are being properly maintained
and information is being correctly recorded. Standard logbooks and run logs should be
monitored at least semiannually by group supervisors or their designees. Pages from
these logbooks, however, should be at least checked for accuracy and completeness as the
individual data packages are reviewed. Maintenance and other logbooks need only be
reviewed annually, unless previous review has demonstrated inadequacies in the logbook
which require more frequent monitoring. At any time, whether during routine data
review or speclﬁc logbook monitoring, if discrepancies are found, they should be
corrected not only on the copies of logbook pages which may accompany a data package
but on the original logbook page(s). If more systematic problems are found, the
originator of the discrepancies must be re-trained in the proper documentation technique.

3. Responsibilities

3.1 Quality Assurance Manager

Maintain the logs for control of laboratory notebooks and prov1de control numbers and
labels as required. :

Approve format and proposed content of laboratory notebooks; minor changes to pre-
printed forms do not need QA approval as long as their basic content does not change.

Maintain master copies of notebook pages (in instances where pre-printed pages with a
specific format are used); this may be in electronic or hardcopy form or both.

Monitor satisfactory implementation of the requirements of this SOP

3.2 Responéible Supervisor

Determine the format and content of notebooks used in their respective areas.

Ensure that QA has been provided with an electronic version of all pre-printed logbook
pages in order that they are later available for reprinting or editing.

In coordination with QA and the respective analyst(s) ensure that all laboratory
notebooks are properly labeled, including the appropriate control number.

Ensure that personnel are adequately trained in the proper use of laboratory notebooks

Laucks Testing Laboratories, Inc.
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e Periodically review laboratory notebooks to verify satisfactory implementation of the
requirements of this SOP. Standard logbooks and run logs should be monitored at least
semiannually by group supervisors or their designees. Maintenance and other logbooks
need only be reviewed annually, unless previous review has demonstrated inadequacies
in the logbook which require more frequent monitoring. This activity may be assigned
to another individual but should not be the same individual who regularly completes the
log itself.

3.3 Analyst

4

Ensure that they are using the appropriate logbook and understand how to properly fill in the
required fields. In general, this not only means entering correct information but that no
pertinent information is left out or not entered in the assigned fields.

Ensure that any new logbook has been given a logbook number by QA before beginning to
use it. '

Ensure that the logbook is clearly identified with an instrument ID and purpose or other-
appropriate title which will enable the analyst to easily identify the logbook.

Ensure that if pre-printed logbook pages need to be modified, the modifications are approved
by their supervisor and that an electronic copy or, if requested an original hardcopy have
been provided to QA.

. Procedure

4.1 Notebook Structure

4.1.1 Laboratory notebooks may be either bound or unbound as described below. Most

logbooks should be bound in some fashion but it is recognized that this is not always
possible, such as for vendor service records. These records may be stored in 3-ring
binders or other suitable notebooks but they may NOT be stored loose-leaf or in a simple
manila folder.

4.1.2 In some instances, logbooks may be created from instrument printouts or other pages that

do not lend themselves to being pre-bound. In these instances, the log sheets may be
stored in a 3-ring binder or other storage until enough sheets have been accumulated to
have them bound with the laboratory comb binder.

4.1.3 All logbooks whether bound or unbound must be controlled by QA as designated by the

appropriate QA Book Number label (see example in Appendix 1).

Laucks Testing Laboratories, Inc.
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4.1.4 Bound notebooks shall conform to the following:

Where feasible, binding will be of a type that will make the removal and reinsertion of
pages readily noticeable.

If pre-printed and bound, all pages will be sequentially pre-numbered. If the format of
the notebook permits the use of the reverse side of the pages, both sides of each page
wxll contain a sequential page number.

Each page of the pre-printed bound notebook will coritain, as a minimum, the laboratory
name, logbook title, and sequential page number. Other elements may also be necessary
for any specific logbook.

4.1.5 Unbound notebooks shall conform to the followihg:

Unbound pages will be contained in a binder or folder that prevents loss and provides
protection from damage.

Each unbound page will contain a unique identifier (e.g., run number/date). For
identification purposes, a continuous printout on fanfold computer paper requires only
one identifier unless the sheets are separated.

As noted above in 4.1.2, some unbound logbooks may eventually be bound if practical.

4.1.6 All notebooks will contain the following information on the cover:

Laboratory name, Laucks Testing Laboratories, Inc.

Control number assigned by the Quality Assurance Officer

The department to which the logbook was issued

The use of the logbook (i.e. balance calibration, instrument run-log, etc.)

The department book number or title uniquely identifying that book, as required to
identify the specific use of the book. This may include an instrument number or other
logbook ID (such as a standards logbook ID). This is in addition to the QA logbook
number.

Start Date, the date on which the first entry was made

End date, the date on which the last entry was made

Laucks Testing Laboratories, Inc.
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4.2 Control of Logbooks

4.2.1

422

The QA Officer will maintain a master log of laboratory notebooks that contains as a
minimum, the following information:

Unique control number for each logbook |

Logbook title, which should reflect the type of information to be entered.
Départment to whom issued, for accountability only. A logbook will generally be
assigned to a work station or function, and in no way is a laboratory notebook to be
considered a "personal” notebook.

Date issued, for accountability only.

Date closed, for accountability.

Master sheets for each logbook will be maintained by the QA Officer in cooperation with
the responsible supervisor and analysts and will be utilized for producing notebooks
when required.

4.3 Use of Laboratory Logbooks

43.1

43.2

433

434

The notebook is the basic document for recording information. Entries should be made
into the notebook in real time, not written on scratch paper and transferred later.

Handwritten entries should be legible and entered in black or blue indelible ink.

Computer-generated data should be printed out and collected at appropriate times to
represent the activities being recorded.

1

Computer printouts may be either placed in unbound notebooks as described above, or
inserted into bound notebooks.

Computer printouts or other material inserted into bound notebooks must be securely
fastened (tape is preferred) in such a way that removal and insertion of material can be
determined readily.

When information from related activities is recorded in more than one notebook, provide
adequate cross-reference information in all affected notebooks so that all pertinent data

.can be readily accessed. -

Laucks Testing Laboratories, Inc.
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4.3.5

4.3.6

4.3.7

4.3.8

4.3.9

Do not skip pages when entering data. For example, if data is not readily available for -
entry, do not leave space for later entry. Enter the data when it becomes available and
provide adequate cross-references if required. :

- In cases where partial or complete pages must be left blank and not used, indicate the

unused portion by placing a horizontal line at the beginning and end of the unused
portion and connecting opposite ends of the horizontal lines with a diagonal, resulting in
a Z-shaped figure. The individual striking out the blank area will initial and date the
diagonal.

Errors or other changes must be deleted in a similar fashion or with a single-line cross-
out which has been initialed and dated. No erasures, overwriting, white-out or
multiple-line cross-outs (blacking out) are acceptable.

When pre-printed formats are used and all possible entries are not required, the
remaining blanks may be struck out with a Z as described above, or entries such as N/A
may be placed in the unused blanks. '

The individual entering information into the notebook shall initial and date each paée
used, or in the case of logbooks with ongoing records which do not occupy the entire
page, such as maintenance logs or balance logs, each individual entry.

4.4 Supervisory Monitoring of Laboratory Logbooks

4.4.1

4.4.2

443

4.4.4

Standard logbooks and run logs should be monitored at least semiannually by group
supervisors or their designees. Maintenance and other logbooks need only be reviewed
annually, unless previous review has demonstrated inadequacies in the logbook which
require more frequent monitoring. This activity may be assigned to another individual
but should not be the same individual who regularly completes the log itself.

Logbooks should be reviewed using the review items provided in Appendix II, although
it is not necessary to actually document the review using this checklist.

Errors should be formally brought to the attention of the responsible individual through
the use of Corrective Action Forms. If errors are correctable or items can be corrected
for legibility problems, they should be corrected using the proper error correction
technique.

Logbooks that have been reviewed are marked with a fluorescent yellow or other colorful
label that looks similar to the label in Appendix III.

Laucks Testing Laboratories, Inc.
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4.5 QA Monitoring of Laboratory Logbooks

4.5.1 The QA Officer will verify during periodic audit and surveillance activities that
notebooks are properly completed and maintained. This will generally be done
approximately annually as part of routine audits. This observation does not preclude the
requirement for supervisory review. :

Laucks Testing Laboratories, Inc.
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Appendix I

Example QA Logbook Label

Laucks

QA Book No.:

Issued To:

Used For:

Dept. Book No.:

Start Date:
End Date:

Laucks Testing Laboratories, Inc.



'SOP No: LTL-1019

Revision: 2
Date: 11/17/00
Page: 11 of 12
Replaces: |

Appendix IT

Example Logbook Review Items to be Observed

Have all pertinent fields been filled or marked not applicable (N/A)?
Has empty space been crossed out properly initialed and dated?

Have errors been corrected with single-line crossouts, initialed and dated (no obliterations or
overwrites)?

Are all entries clear and easy to read and comprehend?
If calculations are involved, check several random calculations for error.

If traceability is involved (as for standards) check sevefal random entries to confirm that the
logbook entries can be tracked back to the original entry.

If standards log, observe some actual standards and compare them against logbook entries
for accuracy.

Are all handwritten entries initialed and dated?

If the book is beginning to deteriorate, it should be repaired or retired and replaced before it
completely falls apart. '

Laucks Testing Laboratories, Inc. " |
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Appendix II1

Example Logbook Review Label

Logbook pages through .

have been reviewed for completeness and
spot-checked for accuracy.

Initials: Date:

Laucks Testing Laboratories, Inc.
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1. Introduction and Scope

1.1 Method Description

1.1.1 This SOP describes the integration process for chromatographic data, the procedures for
manual integration, and the procedures for documenting manual integration.

1.1.2 Integration identifies peaks found in the data collected during data acquisition and
characterizes them. The software uses the integrated peaks to determine the identity and quantity
of compounds in the samples. The peak area, peak height, peak type, baseline, and retention time
of each peak in a chromatogram are determined by integration. It is expected that situations will
arise when the automated quantitation provide inappropriate quantitations. This normally occurs
when there is compound co-elution, baseline noise, or matrix interference. Some peaks, due to
limitations of the software, will need to be manually integrated. The manual integration process
must be documented as outlined in section 5 of this SOP.

1.1.3 Manual integrations have been a source of serious concerns throughout the laboratory
industry as a tool of fraud. There have been labs as well as individuals who have been penalized
: due to improper manual integration, or inadequate documentation that their actions were
. ' appropriate. Therefore, it is imperative that proper and honest and completely documented
procedures are followed.

1.1.4 This method is restricted to use by, or under the supervision of analysts experienced in the
technique described. Each analyst performing this method must have demonstrated the ability to
perform the described analysis. - ‘

1.2 Definition of Terms

1.2.1 Manual Integration - any intervention by an analyst or supervisor to change the peak area,
peak height, baseline, peak type, or retention time of a chromatographic peak.

2. Software

2.1.1 GC Acquisition-HP/EZChrom
2.1.2 GC/MS-Teknivent/EnviroQuant/Chemstation
2.1.3 GC-Target .

Laucks Testing Laboratories, Inc.
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3. Responsibilities

3.1 Analyst

3.1.1 The analyst is responsible for reading and understanding this SOP and that which is
applicable to the method of analysis. The analyst must also perform and document all manual
integrations as specified in this SOP.

32 Supervisor

3.2.1 The supervisor or designated data reviewer must verify that all manual integrations are
performed according to this SOP. The supervisor or designated data reviewer must document
that this verification has occurred per the applicable Data Review, Validation, and Reporting
SOP.

4. Operation Procedures

4.1 Integrator operation

- 4.1.1 The ideal chromatogram has perfectly symmetric peaks separated from each other with
periodic baseline points. It is common to encounter split peaks, deformed peaks, merged peaks,
sloping baselines, noise, spikes, shoulders on peaks, and a host of other calamities.

4.1.2 To maximize the chances of obtaining ideal chromatograms first optimize the
. chromatography.

4.1.3 Peak recognition and integration sequence - As the integrator scans the data, it examines
the slope (vertical distance between points) and curvature (positive or negative). So long as these
remain within preset bounds data is interpreted as the baseline. If the bounds are exceeded, a
peak may be starting. If the condition persists, the integrator decides that it is on the upslope of a
peak.

4.1.4 The curvature changes to negative about halfway up the peak. This is the inflection point
where the peak starts to round over approaching the apex. Passing the top, the slope becomes
negative and the integrator is on the downslope. Another inflection point comes on the
downslope and finally the peak returns to the baseline (Figure 1).

4.1.5 Finite width of integration slices - The slope changes from positive to negative at the top of
the peak. However for area slices having finite width the integrator can only determine which
slice contains the peak apex. To get better values for the retention time and peak height, the
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integrator takes the slice containing the-apex and one slice on either side, fits them to a quadratic
equation; and solves the equation to find the highest point (Figure 2).

4.1.6 Optimizing peak recognition - The best conditions for recognizing isolated symmetric
peaks on a quiet baseline is to match the peak width parameter to the measured width of the
peaks at half height. Threshold should be a few units less than the highest value still capable of
detecting the peak. When peaks cluster together or the baseline slopes or is noisy, these ideal
values must be modified. Figure 3 shows the effects of changing the values.

4.1.7 Manual integration - It is important that the analyst is familiar with the compounds that are
routinely analyzed. Knowing the response and peak shape of the standard is important for
consistency in integration. It is best to optimize the method to process data so that manual
intervention is minimized and peak integration is more'consistent. If manual integration is

performed, it is important to be consistent for a given analyte in the standards, blanks, spikes, and
samples. ' '

4.1.8 Allowable manual integrations - Some common reasons for manpal integration are:
4.138.1 Spiit peaks (attachment 1)

4182 Tailing (attachment 2)

4183 Retention tir.ne shifts (attachment 3)

4.1.8.4 Mis-identification (attachment 3)'

4.1.8.5 Merged peaks (attachment 3)

4.18.6 Secondary ions or qualifier ions {(attachment 4)

4.1.8.7 Baseline shifts (attachment 5)

4.1.8.8 Skimming versus dropped baseline (attachment 6)

4.19 Improper manual integratiéns - Thesé practices are not alldwed and warnings up to and
including termination of employment will follow any documented cases of improper manual
integration. If you are unsure about a manual integration ask your supervisor-or QA.

419.1 Adding area by including other peaks. (attachment 7)

4192  Improper baseline - this includes the practice of having the baseline moved up the side
of a peak to decrease the area. (attachment 8)
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4.1.9.3 ° Changing a proper integration to make the peak "in"

4.1.10 Special rules for fuel analyses (e.g., gasoline, diesel) - The integration of these multi-
component analytes requires special integration rules. The area of all peaks (with the exception of
the surrogates) and the area of the non-resolved components (hump) are grouped together to - -
determine the quantity of the analyte. The baseline is fixed at the start and held at a constant level
for the entire run. When integration of the baseline for fuel analyses is performed, the quantitation
report will not be dated and initialed by the analyst. Instead an explanation of the baseline
integration will be documented on the quantitation report or in the appropriate- SOP and discussed
in the sample narrative. Some acceptable multi-analyte integrations are shown in attachment 9.

5. Documentation

5.1.1 When any manual integration is performed, a graphic copy of the peak with the integration
marks is generated and put into the folder with the chromatograms and quantitation reports for-
that sample. The three different software systems used in the laboratory are listed below with the
commands for generating the copy. On the quantitation report the analyst must initial, date, and
give a brief description of the reason for the manual integration (table 1). In addition, the analyst
must provide chromatograms from both before and after the manual integration. The manual
integration must also be documented in the associated sample narrative. The supervisor or his/her -
designee will look at each manual integration during data review and complete the summary on

the data review or QC checklist.

512 Target: After éhanging the integration, exit and save in Target Review.

5.1.3 GC/MS Teknivent Env1roQuant/Chemstatlon After usmg Qedlt to change the peak click
on 'Graphics Report to Prmter

5.1.4 EZChrom: After changing the integration, toggle the “Reanalyze” key and print.

Table 1 .

Manual Integration Key
M = Manual integration due to missed peak or irregular peak shape.
MS = Manual integration due to split peak.
MR = Manual integration due to retention time shift.
MI = Manual integration of correct isomer.
MT = Manual integration due to peak tailing.
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MB = Manual integration due to irregular baseline.

6. REFERENCES

6.1.1 Target Manual, Thru-Put Systems, Inc., Target Compound Analysis Software User’s
Guide, 1994.

6.1.2  Envirolink User’s Manual, TEKNIVENT, 1994
6.1.3 HP Chemstation, Version B.01.00
6.1.4 EZChrom Chromatography Data System, Scientific Software, Rev. 6.6, 1995.

6.1.5 Wisconsin DNR Newsletter, October 1994.

6.1.6 SOP# LTL-1018, Standard Operating Procedure for Review and Approval Practices for

Validatable Packages.

6.1.7 SOP # LTL-8005, Standard Operating Procedure for GC Gas/BTEX Data Review.
6.1.8 SOP #LTL-'8004, Standard Operating Procedure for GC Volatiles Data Review.
6.1.9 SOP #.TL-8001, Standard Operating Procedure for GC Hydrocarbons Data Review.

6.1.10 SOP #LTL-8301, Standard Operating Procedure for HPLC Aromatics 8310 Data
Review. ' '

6.1.11 SOP #LTL-8302, Standard Operating Procedure for HPLC Ordnance 8330 Data Review.

6.1.12 SOP #LTL-8201, Standard Operating Procedure for GC/MS VOA Data Review.

6.1.13 SOP #LTL-8202, Standard Operating Procedure for GC/MS Semivolatile Data Review.
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Fig 1.
The sequence for finding a positive peak is:

1. Slope and curvature within limits track baseline

2. Slope and curvature above limits perhaps a peak?

3. Slope remains above limit here’s a peak!

4. Curvature becomes negative - front inflection point

5. Slope becomes negative top of peak A

6. Curvature becomes positive rear inflection point

7. Slope and curvature within limits approaching end of peak

8. Slope and curvature remain within limits  end peak, track baseline

Steps 3,5, and 8 define Cardinal Poihts, which are the Start of Peak, Apex, and End of Peak Respectively
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Fig 2.

Retention tixne
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Fig 3.
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Detect
everything
Y : Mixture of Trace level
Lower value peak widths compaonents
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Attachment 1
Abundance
7000000
6000000 1 Computer
5000000 1 Integration
4000000
3000000
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20.60 20.80 21.00 - 21.20 21.40
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Attachment 2

Abundance

150000 -

100000

50000 -

Ion 85.00 (84.70 to 85.70): 0201002.D
Jon 87.00 (86.70 to 87.70): 0201002.D
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Computer
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™77 7Y
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100000
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T T
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230 2% 240 245

Time {(min)

Ion 85.00 (84.70 to 85.70): 0201002.D
Ion 87.00 (86.70 to 87.70): 020100Z.D

2.34

Manual
Integration

225

230 235 240 245

Time {(min}

Allowable Integration

Tailing
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Attachment 3

Computer
Integration

Manual
Integration

Allowable Integration

Retention Time Shift - Mis-Identification - Merged
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4 . Manual

Integration

Allowable Integration -

Secondary or Qualifier Ions
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Attachment 5

Computer
Integration
. I\! 1 ) I 1 1 L L] T 1 ) L_J
Manual
Integration

Allowable Integration
Baseline Shift
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Baseline drop

Allowable Integration

Skimming (manual) vs. Baseline Drop (computer) -
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Attachment 7
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1. Introduction and Scope
1.1 Method Description -

1.1.1  The purpose of this SOP is to describe the laboratory waste disposal scheme currently
" inplace at Laucks. The primary waste streams described include solvents, PCB oil
wastes, COD waste, soil samples, aqueous acidic waste, and fluorescent light bulbs.
This SOP only covers handling of the waste from the point of collection.

1.1.2 This method is restricted to use by, or under the supervision of analysts experienced in
the techniques described. As part of their training for analytical tasks which generate
related wastes, each analyst must be trained to properly dispose of the waste or to
consolidate it at the appropriate collection point.

1.1.3 This SOP generally does not cover handling of the waste up to the point of disposal.

1.1.4 Appendix III, entitled “A Quick Primer on Hazardous Waste Management” contains a
‘brief description of what is expected of individuals in the laboratory in terms of
hazardous waste disposal. This is primarily to be used as a reminder and may be
handed out independently of the entire SOP. Staff members who handle hazardous
.waste should also read this SOP.

2. Equipment List
2.1 Equipment

2.1.1 The equipment necessary to properly dispoSe of laboratory wastes varies with the type
of waste. In general, an appropriate container, packing material, and safety equipment
(including clothing, eye wear, and respirators) is required.

3. Safety precautions

3.1 Safety Precautions

3.1.1 Solvent wastes may contain materials flammable at room temperature or lower.
Caution should be taken to avoid flames and sparks when in the presence of or
handling these wastes. '

3.1.2  COD and other acidic or alkaline wastes may contain materials which will burn the
skin, eyes, and/or mucous membranes if improperly handled. Precautions should be
taken to avoid accidental contact.

3.1.3  All wastes may contain materials which can have both known and unknown long-term
health effects. COD wastes, for instance, contain high levels of mercury and
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3.14

chromium salts. Direct contact should be avoided through the use of proper clothing
and eye wear, even if no immediate danger is obvious. In the case of volatile solvents
and other materials, handling should be done in a well-ventilated area and the

exposure to vapors minimized. Where strong fumes are unavoidable, a carbon-filter or
other respirator should be worn.

All people who handle waste products or the original reagents should be aware that the
laboratory provides safety equipment and has a file containing Material Safety Data
Sheets (MSDSs) on all laboratory chemicals in support of OSHA and other safety

programs.

4. Operation procedures

4.1 Operations Appropriate to All Collection Areas

4.1.1

Land Disposal Restriction Forms (LDRs), manifests and other paperwork are not

‘extensively discussed in this SOP because the disposal vendor deals with this aspect of

the paperwork. It will only be necessary for the person who will be asked by the
vendor to sign these forms (usually QA) to check that the information on the forms is
accurate and to sign the form.

4.14

All waste requiring a Hazardous Waste dlsposal sticker and manifest will be marked

with one of two EPA Hazardous Waste Site numbers. All waste transported from the
921 facility will be numbered WAD981762024 and all waste transported from the 940
facility will be numbered WAD027446608. It is only necessary that these numbers
appear on the containers before they are shipped. It is not necessary on drums which
have yet to be transported. The labels themselves, however, must be placed on the
containers prior to use.

The Hazardous Waste Sticker must be labeled with the proper DOT shipping name,
even though the disposal company will usually replace the label before shipping. The
proper shipping names are listed below in the applicable sections of this SOP. This
item IS necessary on all drums as soon as any waste at all is dumped into them.

All collection drums must be marked with an appropriately filled out Hazardous
Waste sticker (see Appendix A). It is only necessary for Laucks staff to fill in the date
that collection was started and the contents of the drum in the approprate space.
Hazardous Waste cannot be accumulated for longer than 90 days before it must be
disposed. Therefore, do not mark the date on the drum until collection is started so as
to maximize the allowable time until disposal. This applies to the 55 gal. drums of
solvent in the 921 building and the 30 gallon drum in the 940 solvent locker. All other
containers are considered satellite collection points and need only be dated when the
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containers are filled. This sticker will be replaced by the transporter when they arrive
to transport the waste to an approved disposal facility. The replacement sticker will

contain all of the information required for transport and disposal.

14.1.5

4.1.6

All collection drums containing liquids should have secondary containment. That is,
the primary collection drum should sit in a tub or bermed space so that if the container |
suffered partial or complete failure, there would be sufficient space in the secondary
container to hold all of the liquid and not allow it to drain to the sewer.

In addition, corrosive and flammable waste collection drums must have a sticker
which indicates their corrosive (8) or flammable nature (3) (see Appendlx B). Soil
drums are designated with a general hazard (9) label.

4.1.7

Once a material has been designated as waste and disposed into the designated drum,

‘that drum must not be stored for longer than 90 days from the date marked on the

drum as designated above. This is rarely of concern at Laucks because transport is
generally scheduled for most wastes within much less time than the required
maximum storage time. Note that Laucks is currently considered a medium quantity
generator by the WA Dept. of Ecology-and subsequently has 180 days to.dispose of
full waste containers but we will strive to meet the 90-day clock to insure we are even

'meetlng requirements if we inadvertently exceed the large quantlty generator threshold

of 2200 lbs./mo.

When collection drums are full or the 90-day limit is approaching, the Quality
Assurance (QA) Department must be notified. This department, at the time of this
writing, is responsible for contacting the appropriate approved transporter and insuring
proper disposal takes place. The preferred lead-time for pickup is 10 working days so
QA should actually be contacted 80 days after the first drum is dated. QA does weekly
inspections of the laboratory with the express purpose of observing the hazardous
waste areas and making safety related observations. However, it should never be

~  assumed that QA or a substitute will automatically take care of a particular

accumulation.

All questions or concerns regarding hazardous waste operations should first be
directed to QA who will determine the appropriate course of action.

QA or the designated waste manager will also be responsible for insuring that signed
manifests are received from the disposal facility within 90-days of shipment. This is
easily done by the organization of our hazardous waste files for both of our facilities.

* Laucks Testing Laboratories, Inc.
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4.2 Mixed Solvent Waste

4.2.1

4.2.2

423

424

425

4.2.6

4.2.7

This waste stream is primarily composed of methylene chloride with some acetone and
hexane and potentially small quantities of other solvents or dissolved products. The
collection point for all of this waste in the 921 facility (Extractions) are the 55 gallon
drums in the solvent locker. In the 940 facility, they are designated 30 gallon drums in
the 940 solvent locker

Small, 5 gallon or less containers of other mixed solvent waste may be collected as
satellite accumulation units in the inorganics or organics instrument preparation areas
but these must be transported to the primary drums when full.. Likewise, waste
solvent bottles are kept in some hoods in the 921 Extractions facility. Satellite
accumulation containers must be kept closed when not in use and must be marked with
the words “Hazardous Waste” or with other words that identify the contents of the
container. This will most conveniently be done by using a blank Hazardous Waste
Sticker. Open solvent containers are not allowed except when actually in use.

When new materials are collected in the primary drum, a Hazardous Waste sticker
should be affixed with an initial collection date. The Hazardous Waste stickers should

be marked with a DOT shipping name of “Waste Flammable Liguids”.

Although methylene chloride is non-flammable, other components of these waste
drums may be highly flammable. Thus, all of the waste solvent containers must be
labeled with the flammable hazard (3) sticker.

At least 2 inches of headsgace must be left between the top of the liquid and the top of
the drum to allow for expansion.

When 3 .or more full 55 gallon drums of this waste have been accumulated at 921, or 1
30-gallon drum at 940, or 80 days have passed since the beginning of collection of the
oldest accumulated drum, QA must be contacted to arrange for transport and disposal.

At the time of this writing, Laucks uses Safety Kleen as the facility of choice for
handling this waste stream, although this could be changed at the discretion of QA on
either a one-time or ongoing basis.

4.3 Chemical Oxygen Demand (COD) Waste

43.1

The primary constituents of this waste are sulfuric acid, water, mercury, silver, and
chromium (both tri- and hexavalent). The collection point for this waste is in the
inorganics area where CODs are analyzed. These analyses are conducted in small pre-
packaged tubes. The reacted tubes are not considered to be waste until they are poured
out of the tubes into a collection container.
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4.3.2 Collection containers must be labeled with a Hazardous Waste sticker as previously
noted. The Hazardous Waste Sticker should be marked with a DOT shipping name of

“Waste Corrosive Liquids, Acidic, Inorganic”,

4.3.3 In addition to the hazardous waste sticker, these containers should be labeled with a
corrosive (8) sticker as previously noted.

4.3.4 The waste may not be held for more than 90 days from filling of the satellite 5-gallon

: collection container. Immediately upon filling the container it must be tightly closed,
dated, and transported to the acid storage locker. QA must be immediately contacted
to arrange for transport and disposal within the allowable timeframe. While being
filled, the 5-gallon collection container must be in secondary containment which
consists of a washtub in which the collection container sits.

4.3.5 At least 2 inches of headspace must be left between the top of the liquid and the top of
the drum to allow for expansion. .

43.6 Atthe ﬁme of this writing, Laucks uses Safety Kleen-as the facility of choice for
_ ' handling this waste stream. This vendor can be changed at the discretion of QA on
. o either a one-time or ongoing basis.

4.4 Soil Sample Disposal

 4.4.1 Soil waste drums must be labeled with a hazardous waste label and identified as “soil
contaminated with lead”. It must also have a general hazard (9) sticker placed right
next to the hazardous waste label on the upper half of the drum.

4.4.2 State law allows a laboratory to store samples indefinitely, until they are considered
waste and disposed. The laboratory is also allowed to store a 55 gallon drum for at
least 90-days (depending on our generator status) after it has been filled and dated.
The drum must be tightly sealed and an accumulation date written on the hazardous
waste label immediately after it has been filled.

4.4.3 Each drum used for soil waste disposal must be clearly marked with an identifying
number which will be used to track which drum contained which samples. When
samples are signed-out from their storage areas for disposal, the log sheet must be

- marked with the appropriate assigned drum number. This will enable the laboratory to
track which samples were disposed in which drum.

4.43.1 The drums should be marked with the year the accumulation is STARTED,
location from which they originate, and sequential number. Thus drums for which
. accumulation began in 1998 from the extractions laboratory would be marked 98-
921-01. The -01 being a sequential number that would be incremented with each
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additional drum -02, -03, etc. throughout 1998. A drum from the main lab would
be desigr\xated 98-940-01, etc.

4.4.3.2 When samples are transferred from the storage locations to the drums, the Secure

Storage Custody Log must be marked to indicate into which drum they were
disposed. This should include any bottle identifiers, if necessary to identify just
what was disposed. Thus, it will be necessary for personnel disposing of samples
to check the drums to make sure there is enough room for the designated sampies.
Soil samples will generally have their lids removed and disposed in the regular
garbage. If the contents of the jar are easily poured into the drum, this is done and
the jar disposed in the waste glass. If not, jar and all will then be disposed in the
waste drum. If the lids themselves contain client identifying marks or locations or
have significant amounts of adhering material (oil, etc.) which cannot be readily
dumped into the drum the lid will also be disposed into the waste drum.

4.4.3.3 When the drums are disposed, it will be necessary for the laboratory

444

4.4.5

representative who signs the manifest to mark the drum identity on the manifest,
although this only needs to be on the laboratory copy if the transporter does not
want this information to appear on their copy of the record.

QA must be notified 80 days after the drum is full in order to arrange for disposal in a

timely manner. This timeframe is not of major concern because there are always
Hazardous Waste pickups scheduled within any 90 day time period.

At the time of this writing, Laucks uses Safety Kleen as the vendor of choice for
handling this waste stream, although this could be changed at the discretion of QA on
either a one-time or ongoing basis.. This vendor solidifies these soils pnor to
landfilling in an approved landfill.

4.5 Acidic Waste

4.5.1

452

4.53

All acidic waste must be neutralized before disposal. This includes acid-preserved
samples, digests, acid-washings or soaking bathes, etc. unless they contain high levels
of heavy metals (which can be disposed with our COD waste if they are not too
voluminous, <500 mLs.).

The wastes are poured into a stoppered sink and neutralized with sodium bicarbonate.
The resulting neutralized liquid is flushed down the domestic sewer w1th large
quantities of tap water.

Their neutralization and disposal must be documented as it impacts Laucks hazardous
waste generator status. This is done in a designated logbook kept near the
neutralization sink where the date and final volume disposed are recorded. Note, this

Laucks Testing Laboratories, Inc.
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volume should not include the volume of the water used to flush the neutralized

solution down the drain.

4.6 Fluorescent Lights

4.6.1

Fluorescent light bulbs are also disposed as hazardous materials. They are in a
category termed “universal waste” and are collected in a well marked box similar to
that in which they were purchased. When the box is full, it is sent to our hazardous
waste vendor or to another recycling firm. This waste stream does not need to be
disposed within any particular time frame but should be properly taken care of as soon
as the box of bad bulbs is full. Care must be taken to not break the bulbs as they are
coated on the inside with hazardous fluorescent material often containing high levels

of mercury.

4.7 PCB Oil Waste Disposal

4.7.1

4.7.2

473

4.74

4.7.5

Laucks no longer analyzes many oil samples for PCBs. Thus, this is a very small and
infrequent waste stream. However, discussion is presented here in order that there be
some documented course of action when it is necessary to dispose of these materials.

.All oil samples which are analyzed for PCBs or otherwise known to contain PCBs are

treated as PCB oils. No effort is made to distinguish those that actually do contain

PCBs. -

These oils are accumulated in a 5 gal. drum located in the Extractions laboratory
warehouse. This metal drum is stored inside of the lower half of a cut-off plastic 55
gal. drum which fulfills the federal requirements for secondary containment during

storage.

When a full drum has been accumulated, Eastern Electric is contacted for pickup and
disposal. A signed receipt must be obtained as proof of disposal. Eastern Electric
sends a manifest in subsequent mail within 35 days of waste pick-up and must also
send a certificate of disposal within 30 days after the actual disposal date.

No annual report to the Department of Ecology is required because the level of PCBs
is considered so high as to fall outside of the state's responsibility to monitor. At such
levels the federal government regulates the disposal under TSCA. For this reason, it
also does not fall within the federal requirement for RCRA governed waste disposal
within 90 days. Eastern Electric is responsible for filing appropriate reports. TSCA
regulations require that manifests and certificates of disposal be kept on file for a

minimum of 3 years.

Laucks Testing Laboratories, Inc.
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5. Reports

5.1 Disposal Paperwork

5.1.1 Our current vendor produces all of the required paperwork and insures all of the
appropriate container markings (stickers, etc.) are in place prior to shipment. Since
Laucks’ waste streams are consistent from time to time, our vendors already have the
information required to properly fill out the paperwork and Hazardous Waste stickers.

5.1.1A.l The paperwork includes the manifests, land disposal restriction forms an-d other
shipping paperwork. Thus the only requirements of the laboratory are to insure
the paperwork is accurate and to sign the appropriate forms.

5.1.2 After the waste has been transported to the disposal or accumulation facility, a signed
' manifest is returned to the laboratory. This is kept with the permanent record..

5.1.3  All certificates of disposal later provided by the disposal vendor are also associated
with any waste shipment and kept with the permanent record.

5.1.4  All records are retained for at least 5 years from the date of shipment of the waste. | .
5.2 Annual -Reporting Requirements

5.2.1 The laboratory must file an annual report with the Washington Department of Ecology
(WDOE) for legal and tax purposes. This report is due on March 1 each year. Reports
are filed for both the 940 and the 921 facilities (both EPA ID numbers). All waste
transported from the 921 facility will be numbered WAD981762024 and all waste
transported from the 940 facility will be numbered WAD027446608.

5.2.1.1 The only exception to this reporting requirement is the reporting of the PCB waste
oil which is a federally regulated waste and is thus not reported to the WDOE.

5.2.2 The format of this report is defined by WDOE in books provided to the laboratory
several months in advance of the due date. Details of this report are not provided in
this SOP.

5.2.3 In addition, as part of a WDOE program to reduce hazardous waste in general, Laucks - -
- files an annual pollution prevention plan update by September 1 of each year. This
report is more loosely defined and the only major requirement is that it be filed.
Details of this report are not part of this SOP.

Laucks Testing Laboratories, Inc.
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Appendix I

Hazardous Waste Sticker

See directions in this SOP for proper filling out of this sticker.

'PUBLIC SAFETY ,'UT'_Ho TY,
us. ENVIRONMENTAL:‘ROTECTION AGENCY

—-"PROPERDOT ’
: SHIPPINGNAME : , UN OR NA#

e »-‘GENERATOR INFORMATION :
- ?cmr
. IDNO WASTE NO.

 ACCUMULATION . MANIFEST
' "'.-STARTDATE DOCUMENT NO

HANDLE WITH CARE!

CONTAINS HAZABDOUS OR TOXIC WASTES

STATE_

,f_syu's?a;ms'rmo-v of AMERICAN LABELMARK CO., INC.. CHICAGO, . 60645

Laucks Testing Laboratories, Inc.
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Appendix II

Example Hazard Class Stickers

MESA LABEL EXPRESS. INC. » SAH DIEGD. CA » (619) 693-4987

TS

Nesnah, W1 54054-0368 6(414)723-2048

. §-HML ooww:.xnmnmmm

Laucks Testing Laboratories, Inc.
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A Quick Primer on Hazardous Waste Management
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A Quick Primer on Hazardous Waste Management

Laucks is concerned and is indeed obligated by Washington State, to properly manage hazardous
waste generated by the laboratory. This document is a quick overview for staff outlining the
processes of which individuals should be aware. Everything is outlined in greater detail in
Laucks SOP LTL-2001 Waste segregation and Disposal.

We currently manage 6 recurring hazardous waste streams at our 940 site and 4 at our 921 site.
All individuals should be aware of the need to properly manage hazardous waste and those that
need to know more should consult the aforementioned SOP. Any waste not covered in this
document or in the SOP or which is not a regularly recurring waste stream must be discussed
with QA for proper disposal.

940 Site:

¢

Solvent Waste — ALL solvent waste is collected in the 30 gallon drum in the solvent
locker clearly labeled “Hazardous Waste”. Solvent is collected in satellite containers
located under the organic standards hood and in the waste solvent containers from the
HPLC. Waste solvent should not be accumulated anywhere else without permission from ,
QA. _All other areas where solvent might be used should be immediately transferring the .
solvent to the 30 gallon container. Solvent is not to be dumped into any drum until it has
been properly labeled. :

COD Waste — This is waste from the analysis for Chemical Oxygen Demand and is not
only acidic but contains high concentrations of several metals, including Cr®and Hg. It
is collected in a clearly labeled 5 gallon carboy underneath the sink where CODs are
analyzed. There should be no other collection point. When the container is filled to 2
inches from the top, it should be tightly capped, the current date marked under the
“accumulation start date” on the Hazardous Waste label, and the carboy transferred to the
acid storage locker. A new 5 gallon container should be started and QA should be
contacted for the required labeling. Waste is not to be dumped into any carboy until it has
been properly labeled.

Soil — Waste soil samples are assumed to contain hazardous metals, specifically lead.
Unless a soil is known to have been an agricultural soil or is known not to contain
hazardous substances, it is treated as though it is hazardous. The soil samples are
dumped into a 55 gallon drum in the 940 warehouse. When the drum is full, it is sealed,
the current date marked -under the “accumulation start date” on the Hazardous Waste
label, and QA notified in order to arrange transport to a disposal facility. A new drum
will be labeled by QA. Soil is not.to be dumped into any drum until it has been properly

labeled. ‘ .

" Laucks Testing Laboratories, Inc.
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Extract Vials — Extract vials are collected in the covered, labeled 5 gallon bucket in the
organic standards hood. When the bucket is full to the point that it can just be closed and
sealed, it should be. The current date should then be marked on the Hazardous Waste
label and QA contacted to arrange for disposal. A new 5 gallon container should be

started and QA should be contacted for the required labeling. Waste is not to be dumped

into any container until it has been properly labeled.

Acidic Waste — Acidic waste containing significant amounts of metals should be disposed
separately. QA should be consulted to make appropriate arrangements. Waste which is
only acidic MUST first be neutralized with bicarbonate and then can be poured down the
drain into the domestic sewer. This waste, however, must be recorded in a logbook kept
for that purpose. The SOP should be consulted for further information.

Fluorescent Lights — Fluorescent lights are considered “Universal Waste™ and must never
be disposed in the garbage. They must be collected and shipped to a recycling or
hazardous waste disposal facility. These are collected in the boxes i in which the
rep]acement bulbs come, located in the 940 warehouse.

921 Site:

Solvent Waste — ALL solvent waste is collected in the 55 gallon drum in the solvent
locker clearly labeled “Hazardous Waste”. Solvent may be collected in satellite
containers located under some hoods but should NOT be allowed to sit uncovered and
any such containers must be dumped into the 55 gallon container each night before the
last analyst leaves. Solvent is not to be dumped into any drum until it has been properly
labeled. Labeling instructions are in the SOP and labels are located in a drawer
underneath the PCB hood.

Soil — Waste soil samples are assumed to contain hazardous metals, specifically lead.
Unless a soil is known to have been an agricultural soil or is known not to contain
hazardous substances, it is treated as though it is hazardous. The soil samples are
dumped into a 55 gallon drum in the 921 warehouse. ‘When the drum is full, it is sealed,
the current date marked under the “accumulation start date” on the Hazardous Waste
label, and QA notified in order to arrange transport to a disposal facility. A new drum

will be labeled by QA. Soil is not to bé dumped into any drum until it has been properly

labeled.

Fluorescent Lights — Fluorescent lights are considered “Universal Waste” and must never

be disposed in the garbage. They must be collected and shipped to a recycling or.
hazardous waste disposal facility. These are collected in the boxes in which the
replacement bulbs come, located in the 940 warehouse.

Laucks Testing Laboratories, Inc.
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e PCB Oil Waste — This waste is collected in a 5 gallon pail located in a blue plastic half-
_ drum in the 921 warehouse. Only oil known or suspected to contain PCBs should be
placed in this pail. Since we rarely get these oils anymore, the use of this container
should be very infrequent. When it is full, QA is contacted to arrange for disposal and a
new pail. o .

Laucks Testing Laboratories, Inc.
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PURPOSE - In this method, polynuclear aromatics are extracted at pH <2 with methylene
chloride using a continuous liquid-liquid extractor. Extracts are dehydrated and
concentrated in a Kuderna-Danish (K-D) apparatus for analysis by GC/MS. This method
also includes low concentration (SIM) method.

SAFETY - During the conduct of this method, the extractionist will be exposed to a
variety of reagent chemicals and solvents. The health effects of these various chemicals
may be ascertained by reading the material safety data sheets (MSDS) available in the
general files. Additionally, the samples by their very nature, may contain significant levels
of hazardous materials. It is incumbent on each extractionist to exercise due care and
caution while executing this method. The company will provide any protective equipment
or clothing to assure employee safety.

REAGENTS

3.1.  All reagents shall be of AR grade or better.

3.2, Al solvepts shall be distilled in glass unless otherwise indicated.
3.3.  The following speciél reagents shall be prepared:

3.3.1 1:1 Sulfuric Acid - measure equal volumes of concentrated sulfuric acid and
DIW.: Note: Observe proper acid preparation techniques. .

3.3.2.  Anhydrous Sodium Sulfate - prepared by muffling AR grade sodium sulfate
for four hours at 400° C.

3.3.3.  Alumina, Neutral, Brockman Activity I - activate 60-325 mesh alumina by
heating for 16 hours at 130° C.

3.3.4.  Surrogate solution prepared in methanol.:

1-Fluoronaphthalene o 250 ug/ml -
Fluorene-d10 : 250 ug/ml
Pyrene-d10 250 ug/ml

Low Concentration (SIM) surrogate solution prepared in methanol:

1-Fluoronaphthalene v 12.5 ug/ml-
Fluorene-d10 : r 12.5ug/ml
Pyrene-d10 ~ 12.5 ug/ml

3.3.5. Matrix spiking solution and Low Concentration (SIM) matrix spiking solutioh
prepared in methanol: :

Acenaphthene 50 ug/ml
Acenaphthylene 50 ug/ml
Anthracene ' g 50 ug/ml
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Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
2-Methylnaphthalene

EQUIPMENT -
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50 ug/ml
50 ug/ml
50 ug/ml
50 ug/ml
50 ug/ml
50 ug/ml
50 ug/ml
50 ug/ml
50 ug/ml
50 ug/ml
50 ug/ml
50 ug/ml
50 ug/ml
50 ug/ml

4.1. Continuous liquid-liquid extractor with 500 ml round, flat-bottom boiling flask

4.2. Organomations Assoc., Inc. - N-EVAP, (nitrogen evaporator), Model 1 12

43. Teflon thistle tube

4.4. Standard laboratory glassware to include:

44.1.

44.2.
4.5. All glassware to be rinsed as follov\vs, prior to use:
4.5.1.

4.5.2.

K-D apparatus: 500 ml. K-D flask, 10 ml or 25 ml ampule and three-bail

snyder column.

Monstr-pette disposable pipettes.

Technical grade acetone (if the glassware is wet).

Triple rinsed with methylene chloride.

4.6. Volumetric measurements are to be made with a calibrated fixed or adjustable

volume microdispenser and individually calibrated vials.

QUALITY CONTROL - The normal level of quality control will consist of blanks, blank
spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is performed on a
per batch basis to include no more than 20 samples. The level of quality control will be
indicated to the extractionist at the time the job is assigned. These samples serve to
provide a measure of the recovery efficiency for the analyte and to provide data for
statistical evaluation of the sample. In those instances that a client requires additional or
different quality control measures, the extractionist will be directed accordingly in writing.
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6. METHODOLOGY

6.1.  Sample Extraction:

6.1.1.

6.1.8.

6.1.9.

6.1.10.

Mix sample thoroughly in its original container and place labeling tape at
sample level. Mark meniscus of sample on the tape.

Transfer entire contents of container into a liquid-liquid extractor. Rinse
container with methylene chloride and add to extractor. Fill sample container
to the mark on tape with water. Measure volume of sample used in a
calibrated 1000 ml cylinder.

Prepare a blank and a blank spike with 1000 ml DIW.

Prepare two additioﬁal aliquots of one sample if Quality Control is required.

Pipet 200 ul surrogate solution into each extractor.
(Low Conc: 100 ul of low conc. surrogate solution.)

Pipet 500 ul matrix spiking solution into each QC extractor.
(Low Conc: 25 ul of matrix spiking solution.)

Adjust the sample to pH <2 with 1:1 sulfuric acid.

Add 300 ml methyiene chloride and boiling chips to a round, flat-bottom
_ boiling flask. :

Turn on the water recirculator and extract samples for 18 hours.

’

Allow the assembly to cool and collect all solvent in the boiling flask.

6.2.  Solvent Dehydratlon

6.2.1.

6.2.2.

6.2.3.

6.24.

6.2.5.

Prepare a glass funnel by plugging with glass wool, and filling 1/2-2/3 full
with sodium sulfate.

Pre-rinse the sodium sulfate by passing 40 ml methylene chloride through the

prepared funnel.

Pass the extract from step 6.1.10. through the funnel and collect in an
assembled K-D apparatus.

Rinse the collection vessel with several 10 ml methylene chloride rinses.

Rinse the sodium sulfate with 40 ml of methylene chloride.
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6.3.  Solvent Evaporation

6.3.1.

6.3.2.

6.3.3.
6.3.4.
6.3.5.
6.3.6.

6.3.7.

6.3.8.

N OTE:

Assemble the full K-D apparatus with a snyder column préwet with 2-3 ml of
methylene chloride.

Immerse K-D apparatus into a hot water bath, using a bath temperature of 90°
C, with a long ampule immersed to a depth of 8 ml. Regulate the evaporation
time to take one to one and a half hours.

Reduce the volume to 4-5 ml, remove the apparatus from the water bath and
cool to room temperature.

Rinse joint and remove the snyder column. Allow rinse solvent to drain into
ampule. '

Remove the ampule clamp, and wipe the joint with a Kimwipe. Separate the
ampule and rinse the joint with a small amount of methylene chloride.

Reduce the extract volume to 1.0 ml in a warm water bath with nitrogen.
Rinse internal walls of ampule several times during blowdown.

Transfer extract to a 1.8 ml vial. The final volume is then adjusted to 1.0 ml
(as compared to a measured volume) in methylene chloride.

Low Conc: Final volume adjusted to 0.5 ml. in methylene chloride.
Proceed td 6.4.10.

If there is significant color in the extract, an alumina cleanup (Method 3610B)
is indicated. :

6.4. Alumina Cleanup

6.4.1.
6.4.2.

6.4.3.

6.4.4.

6.4.5.

Prepare a Monstr-pette column by plugging with a small amount of glass
wool. '

Pack column with a minimum of 3 gm. of activated alumina. Top with 1/2
cm of sodium sulfate.

Pre-elute column with 10 ml methylene chloride.

Add entire extract directly to top of the sodium sulfate and allow to elute onto
the column. ( '

Rinse the ampule twice with a small amount of methylene chloride and add to
top of column.



6.4.6.

6.4.7.

6.4.8.

6.4.9.

6.4.10.

6.4.11.
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.Attach a Teflon thistle tube to the column and add a minimum of 10 ml

methylene chloride.
Elute into a 16 x 125 mm culture tube.

Reduce the extract volume to 1.0 ml i a warm water bath with nitrogen.
Rinse internal walls of the culture tube several times during blowdown.

Transfer extract to a 1.8 ml vial. The final volume is then adjusted to 1.0 ml
(as compared to a measured volume) in methylene chloride. '

Low Conc: Final volume adjusted to 0.5 ml. in methylene chloride.

Label the extract and deliver to 940.

Complete all paperwork and bench sheet. Bench sheet should include cleanup
method if indicated, alumina lot #, date and time of transfer to 940 and extract

location. Clip T-card on the folder and place in GC/MS room extraction
folder box. File folder color i1s dark blue and blank name MPNWL _.

REFERENCES - The following USEPA methods are the official methods on which this
‘Laucks Testing Laboratory method is based. The primary methods are those which most
closely parallel the Laucks procedure and are referenced by their USEPA series and
number. In those instances for which there are no official EPA methods, the most suitable
reference is given under the miscellaneous references section. The additional reference
section cites those methods which contain additional information. These methods will
frequently be official methods, which apply in part to, or support the Laucks method.

PRIMARY REFERENCES:

Test Methods for Evaluating Solid Waste, USEPA, SW-846.

3520C (1996), 8270C (1996), 3610B (1996)
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PURPOSE - In this method, samples are first subjected to an alkaline hydrolysis. The

sample is extracted while alkaline to remove extraneous materials. It is then acidified, -
forming the less polar species, which are extracted into ethyl ether. The extracts are

derivatized with diazomethane and the methyl esters are isolated for analysis by GC/ECD.

SAFETY - During the conduct of this method, the extractionist will be exposed to a
variety of reagent chemicals and solvents. The health effects of these various chemicals
may be ascertained by reading the material safety data sheets (MSDS) available in the

general files. Additionally, the samples, by their very nature, may contain significant.

levels of hazardous materials. It is incumbent on each extractionist to exercise due care
and caution executing this method. The company will provide any protective equipment or
clothing needed to assure employee safety. -

MATERIALS

3.1.  All reagents are to be AR grade or better. - -

3.2.  All solvents are to be distilled in glass unless otherwise noted.
3.3  The following special reagents should be prepared:

3.3.1. 37% Potassium Hydroxide - prepared by dissolving 370 grams potassium
‘hydoxide pellets and diluting to one liter with DIW.

3.3.2. - Concentrated Sulfuric Acid

3.3.3.  10% Hydrochloric Acid - measure 100 ml concentrated hydrochloric acid and
dilute to 1000 mi with DIW. Note: Observe proper acid preparation
techniques.

3.3.4. Anhydrous Sodium Sulfate - prepared by muffling AR grade sodium sulfate
for four hours at 400°C.

3.3.5. Acidified Sodium Sulfate - Weigh the muffled anhydrous sodium sulfate in
100 gram increments into a suction flask. Cover the sodium sulfate with ethyl
ether containing 0.1 ml concentrated sulfuric acid for each 100 g increment.
Swirl the slurry for about two minutes then stopper the flask and apply an
aspirator vacuum until the ether is completely removed . Place on a steam
bath in a hood to assure that all ether is evaporated. Store in a closed bottle.

3.3.6. 10 M Potassium Hydroxide - prepared. by. dissolving—‘56.l grams potassium
hydoxide peliets and diluting to 100 ml With DIW:

337. Diethylene Glycol Monoethyl Ether (Carbitol) — (Sigma — catalog # D-1265)

3.3.8.  Diazald® (Aldrich - catalog-# D2,800-0).
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339. Activated Silicic Acid - activate 100 mesh silicic acid powder by heating for
16 hours at 130°C.

3.3.10. Surrogate solution prepared in methanol:
2,4 - Dichlorophenyl Acetic Acid - 5.0 ug/ml
3.3.11. Matrix Spiking solution prepared in methanol:

2,4,5-TP ‘ 0.8 ug/ml

2,4,5-T ' 0.8 ug/ml
Dicamba : 0.8 ug/ml
Pentachlorophenol ' 4.0 ug/ml
Dinoseb 4.0 ug/ml
Picloram 8.0 ug/ml
2,4-DB 8.0 ug/ml
2,4-D 8.0 ug/ml
Dichloroprop 8.0 ug/ml
Dalapon 20.0 ug/ml
MCPP ' - 800.0 ug/mi
MCPA 800.0 ug/ml

: EQUI_PMEN.T
4.1. Organomatiéns Assoc., Inc. - N-EVAP, (nitrogen evaporator), Model 112
42. Standard laboratory glassware to include:
42.1. 40 ml Teflon culture tubes
4.22. 16 x 100 mm culture tubes
43.  All glassware to be used shall be rinsed in the following manner:
43.1. 10% hydrochloric acid
43.1. Reagent grade acetone -

4.4. Volumetric measurements are to be made with a calibrated fixed or adjustable
volume microdispenser and individually calibrated vials.

QUALITY CONTROL - The normal level of quality control will consist of blank, blank
spike, matrix spike and matrix spike duplicate (MS and MSD). This is performed on a per
batch basis to include no more than 20 samples. The level of quality control will be
indicated to the extractionist at the time the job is assigned. = These samples serve to
provide a measure of the recovery efficiency for the analyte and to provide data for
statistical evaluation of the sample. In those instances that a client requires additional or
different quality control measures, the extractionist will be directed accordingly in writing. -
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6. METHODOLOGY

6.1.  Sample Extraction: -

6.1.1.

6.1.8.

'6:1.9.

~6.1.10.

6.1.11.
6.1.12.

6.1.13.
6.1.14.

6.2.  Dehydration of the extract:

6.2.1.

6.2.2.

6.2.3.

Mix the sample thoroughly in its original container if there is space available,
otherwise mix in solvent rinsed aluminum tray.

Weigh 15.0 grams of soil (wet weight) into an Teflon culture tube. Cover
sample with DIW.

Prepare two additional aliquots of a sample if Quélity Control is required.
Prepare a blank and a blank spike with 10 ml. DIW.
Pipet 100 ul surrogate solution into each tube.

Pipet 100 ul matrix spiking solution into each QC tube.

Pipet 1.0 ml 37% potassium hydoxide into each culture tube, mix and loosely
cap with teflon screw cap.

Immerse tubes in a 60-65°C water bath for a minimum of 90 minutes.
Remove from bath and cool to room temperature.

Add 6-7 mls ethyl ether to each culture tube, cap tightly and shake for two
minutes. Sonicate in water bath for 5-10 minutes. If emulsions occur,
centrifuge tubes.

Draw off and discard ether layer.

Repeat from step 6.1.10. two additional times using 3 ml ethyl ether.

Adjust pH to <2 by slowly adding SOOul concentrated sulfuric acid to each
tube. Mix and check pH.

Repeat step 6.1.10 three times using 3 ml ethyl ether and save ether into a 16
x 100 culture tube.

Adjust volume to 5-6 mls in the nitrogen blowdown.
Add 3 gm of acidified sodium sulfate to each tube, cap and shake. A

Tap the tubes to settle the sodium sulfate and let stand at least 60 minutes and
may stand overnight.



Extraction Method for Chlorinated Herbicides in Soil (8151A by Modified 3550C)
LTL-3011, 10/16/01, Page 5 of 7
Revision #2

6.2.4. Transfer ether extract to 16 x 100 culture tube.

6.2.5. Add 1-2 mls ether to acidified sodium sulfate, cap and shake to break up
sodium sulfate.

6.2.6.  Transfer rinse to tube containing the ether extract.
6.2.7. Repeat from step 6.2.5. two additional times.
6.2.8.  Gently reduce the volume to approx. 1 ml in the nitrogen blowdown.
-6.29.  Add 0.5 ml iso-octane and bring to 2.0 ml with ethyl ether.
6.3. Derivatization: |

6.3.1. To tube A (the first tube in the train), add 1.0 ml methanol, and bring to 8.0 ml
with ethyl ether.

6.3.2. To tube B add:
- 6.3.2.1. 20ml 10 M potassium hydoxide (to the first marked line)

6.3.2.2. 1.4 ml Carbitol (diethylene glycol monoethyl ether) to the second
e marked line.

6.3.3.  Place 10 ul micro-pipet in each sample tube from step 6.2.8.

6.3.4. Connect nitrogen line to the apparatus and regulate so that tube A bubbles
actively but not violently. ‘ ‘ ‘

6.3.5.  Add 2 scoops (approximately 0.1-0.2 grams) of Diazald and 1.4 ml ethyl ether
to tube B. Stopper, connecting tube A to tube B.

6.3.6.  Bubble the generated diazomethane into the tube for 90 seconds. (Extract will
turn bright yellow.)

6.3.7. Let extract stand for 15 minutes.

6.3.8. AddO0.1 - 0..2_gm. activated silicic acid to each culture tube. Allow to stand
until evolution of nitrogen gas has stopped. This may-take several hours and
may be stored overnight.

6.3.9.  Adjust the final volume to 5.0 ml (as compared to a measured volume) with
hexane and centrifuge.

6.3.10. Label the extract and deliver to 940.
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6.6.11. Complete all the necessary paperwork and bench sheet. Bench sheet to
include date derivatized, time and date of transfer to 940 and extract location.

. Clip the T-card on the folder and place in the GC room extraction folder box.

The file folder color will be yellow and the blank name will be

____GHB.SL._.

REFERENCES - The following USEPA methods are the official methods on which this
Laucks Testing Laboratory method is based. The primary methods are those which most
closely parallel the Laucks procedure and are referenced by their USEPA series and
number. In those instances for which there are no official EPA methods, the most suitable
reference is given under the miscellaneous references section. The additional reference
section cites those methods which contain -additional information. These methods will
frequently be official methods, which apply. in part to, or support the Laucks method.

PRIMARY REFERENCES:
Test Methods for Evaluating Solid Waste, USEPA, SW-846.

3550C (2001), 8151A (1996)
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PURPOSE - In this method the ordnance corﬁpounds are extracted from neutral water
with acetonitrile. The extract is salted-out and analyzed by HPLC.

SAFETY - During the conduct of this method, the extractionist will be exposed to a
variety of reagent chemicals and solvents. The health effects of these various chemicals
may be ascertained by reading the material safety data sheets (MSDS) available in the
general files. Additionally, the samples by their very nature, may contain significant levels
of hazardous materials. It is incumbent on each extractionist to exercise due care and
caution while executing this method. The company will provide any protective equipment
or clothing needed to assure employee safety.

REAGENTS
3.1. | All reagents shall be of AR grade- or better.
3.2.  All solvents shall be distilled in glass unless otherwise indicated.

3.3.  The following special reagents shall be prepared:

3.3.1.  Sodium Chloride - prepared by muffling AR grade sodium chloride for four
hours at 400°C.

3.3.2.  Salt Water - prepared by weighing 325 grams muffled sodium chloride,
dissolving in DIW and bringing to 1000 ml.

"3.3.3. .Surrogate solution prepared in methanol:
1,2-Dinitrobenzene 400 ug/ml
3.3.4.  Matrix spiking (MS) solution prepared in methanol:

1,3-Dinitrobenzene 80 ug/ml

2,4-Dinitrotoluene 80 ug/ml
2,6-Dinitrotoluene 80 ug/ml
HMX ' 80 ug/ml
RDX 80 ug/ml-
Nitrobenzene ' 80 ug/ml
2-Nitrotoluene _ 80 ug/mi
3-Nitrotoluene - 80 ug/ml
4-Nitrotoluene 80 ug/ml
Tetryl ‘ 80 ug/ml
TNT 80 ug/ml
1,3,5-Trinitrobenzene : 80 ug/ml
2-amino-4,6-dinitrotoluene : 80 ug/ml
4-amino-2,6-dinitrotoluene ' 80 ug/ml
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3.3.5.  Special Matrix spiking solution for PETN/NG in methanol: -
PETN ' 50 ug/ml
Nitroglycerin o 100 ug/ml

3.3.6.  Special Matrix spiking solution for 6 Attenuation compounds in methanol:

2,4-DA-6-NT ' 80 ug/ml
2,6-DA-4-NT =~ 80 ug/ml
3,5-DNA . - 80 ug/ml
MNX . 80.ug/ml -
TNX _ 80 ug/ml
4,4’-TN-AZOXY 80 ug/ml

3.3.7.  Special Matrix spiking solution for MNX in methanol:
MNX | 80 ug/ml

EQUIPMENT
4.1. Magnetic stifrer with stirfing bar
4.2. Standard laboratory glassware to include:

42.1. 1000 ml volumetric flask and various sizes of graduated cylinders
43. Al gfassware to be rinsed as follows, prior to use:

43.1. Technical grade acetone (if the glassv:'are is wet).

43.2.  Triple rinsed with methylene chloride.

4.4. Volumetric measurements are to be made with a calibrated fixed or adjustable
volume microdispenser and individually calibrated vials.

4.5. . PTFE 0.45um syringe filter.

QUALITY CONTROL - The normal level of quality control will consist of blanks, blank
spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is performed on a
per batch basis to include no more than 20 samples. The level of quality control will be
indicated to the extractionist at the time the job is assigned. These samples serve to
provide a measure of the recovery efficiency for the analyte and to provide data for
statistical evaluation of the sample. In those instances that a client requires additional or
different quality control measures, the extractionist will be directed accordingly in writing.
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6. METHODOLOGY

6.1.Sample Extraction

6.1.1.
6.1.2.

6.1.3.
6.14.
6.1.5.

6.1.6.

6.1.8.

6.1.9.

6.1.10.
6.1.11.
6.1.12.

6.1.13.

6.1.14.
6.1.15.
6.1.16.
6.1.17.
6.1.18.

6.1.19.

Bring sample to room temperature and mix thoroughly in its original
container.

Measure 770 mls sample into a 1000 ml volumetric flask placed on a
magnetic stirrer. ~

Prepare two additional aliquots of one sample if Quality Control is required.
Prepare a blank and blank spike with DIW.

Pipet 50 ul surrogate solution to each flask.

!

Pipet 250 ul matrix spiking solution to each of the QC flasks. (When
indicated, use 250 ul special matrix spiking solution.)

Add 251.3 gm sodium chloride to the flask with the stirring bar at maximum
speed and stir until sodium chloride is completely dissolved.

- Add 164 mls acetonitrile to each flask and stir for 15 minutes.

Turn off the stirrer and let set _for 10 minutes.
Remove acetonitrile with a Pasteur pipet and transfer to a 100 mi flask.
Add 10 ml acetonitrile to the sample and stir for 15 minutes.

Turn off stirrer and let set for 10 minutes.

Transfer acetonitrile to flask with extract from step 6.1.10. Discard sample in’

1000 ml flask.

Add 84 mls salt water to extract in flask.

Stir for 15 minutes and let stand for 10 minutes.

Transfer acetonitrile toa 10 lhl graduated cylinder.

Add 1.0 ml acetonitrile to flask and repeat steps 6.1.15 and 6.1.16.

Record total final volume to 0.1 ml.

Transfer final extract to a 4.0 ml amber vial. Any remaining extract may be

discarded. If extract is cloudy or turbid, filter through a PTFE 0.45pm
syringe filter into amber vial.




Extraction Method for. Ordnance Compounds in Water (8330A)
LTL-3077, 5/4/01, Page 5 of 6
Revision #5

6.1.20. Label the extract and deliver to 940.

6.1.21. Complete all paperwork and bench sheet. Bench sheet to include date and time
of transfer to 940 and extract location. Clip the T-card on the folder and place
in GC room extraction folder box. The file folder color will be red and the
blank name will be ___ HOR.WL _.

REFERENCES - The following USEPA methods are the official methods on which this
Laucks Testing Laboratory method is based. The primary methods are those. which most
closely parallel the Laucks procedure and are referenced by their USEPA series and
number. In those instances for which there are no official EPA methods, the most
suitable reference is given under the miscellaneous references section. The additional,
reference section cites those methods which contain additional information. These
methods will frequently be. official methods, which apply in part to, or support the
Laucks method.

PRIMARY REFERENCES:
Test Methods for Evaluating Solid Waste, USEPA, SW-846,

8330A (1998).
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PURPOSE - In this method the ordnance compounds are extracted from neutral soil with
acetonitrile. The sample is air dried, sonicated, and extract salted-out and analyzed by
HPLC. , -

SAFETY - During the conduct of this method, the extractionist will be exposed to a
variety of reagent chemicals and solvents. The health effects of these various chemicals
may be ascertained by reading the material safety -data sheets (MSDS) available in the
general files. Additionally, the samples by their very nature, may contain significant levels
of hazardous materials. It is incumbent on each extractionist to exercise due care and
caution while executing this method. The company will provide any protective equipment
or clothing needed to assure employee safety. '
REAGENTS

3.1. Al reageﬁts shall be of AR grade or better.

3.2. All solvents shall be distilled in glass unless otherwise indicated.

3.3.  The following special reagents shall be prepared:

3.3.1.  Ottawa Sand - prepared by soxhleting for 8 hours with methylene chloride and
"muffling for four hours at 400°C. '

3.3.2.  0.045 M Calcium Chloride - prepared by dissolving 5.0 gm in 1000 ml of
DIW.

3.3.3.  Surrogate solution prepared in methanol:
1,2-Dinitrobenzene ' 400 ug/ml

3.3.4.  Matrix spiking (MS) solution preparéd in methanol:

1,3-Dinitrobenzene 80 ug/ml
2,4-Dinitrotoluene 80 ug/ml
2,6-Dinitrotoluene 80 ug/ml
HMX ' 80 ug/ml
RDX . 80 ug/ml
Nitrobenzene 80 ug/ml
2-Nitrotoluene 80 ug/ml
3-Nitrotoluene 80 ug/ml
4-Nitrotoluene - 80 ug/ml
Tetryl ’ 80 ug/ml
TNT , 80 ug/ml
1,3,5-Trinitrobenzene - . 80 ug/ml
2-amino-4,6-dinitrotoluene | 80 ug/ml

4-amino-2,6-dinitrotoluene ' 80 ug/ml
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3.3.5.  Special Matrix spiking solution for PETN/NG in methanol:

PETN : - 50 ug/ml
Nitroglycerin : 100 ug/ml

3.3.6.  Special Matrix spiking solution for MNX in methanol:
MNX | | 80 ug/ml

EQUIPMENT |
4.1 . Ultrasonic bath
4.2.  #30 mesh sieve
43. Disposable cartridge filters - 0.45 pm Téﬂon'ﬁlter
44. Standard laboratdfy glassware to ihclude:

44.1. 20 x 150 mm culture tubes

4.5. Volumetric measurements are to be made with graduated serological pipets or a
calibrated fixed volume microdispenser and individually calibrated vials.

QUALITY CONTROL - The normal level of quality control will consist of blanks, blank _
spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is performed on a
per batch basis to include no more than 20 samples. The level of quality control will be
indicated to the extractionist at the time the job is assigned. These samples serve to
- provide a measure of the recovery efficiency for the analyte and to provide data for
statistical evaluation of the sample. In those instances that a client requires additional or
different quality control measures, the extractionist will be directed accordingly in writing.

METHODOLOGY
6.1.  Sample Extraction

6.1.1.  Mix sample thoroughly in its original container if there is space available
(otherwise mix in solvent rinsed aluminum tray).

6.1.2.  Weigh approximately 20-30 grams into a labeled, large aluminium weighing )
tin. Place in hood and air dry for 48 hours or unti a constant weight is
attained. :

6.1.3.  Grind and sieve.

6.1.4.  Weigh 2.0 grams of air dried soil into a 20 x 150 mm culture tube.

6.1.5.  Prepare two additional aliquots of one sample if Quality Control is required.



6.1.9.

6.1.10.
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Prepare a blank and blank spike with 2.0 grams Ottawa sand.
Pipet 100 ul surrogate solution to each culture tube.
Plpet 500 ul matrix spiking solutlon to each of the QC culture tubes

Add 9.9 ml acetonitrile to each sample -culture tube and blank and 9.4 mls to
QC and blank spike.

Sonicate the samples for 18 hours in a sonic bath packed with ice in the cold
room.

6.2. Salting Out

6.2.1.
6.2.2.
6.2.3.
6.2.4.

625,
626,
6.2.7.

6.3.8.

Remove samples from ice bath and allow to come to room temperature.
Transfer 5.0 mls of supernatant tb aléx IOQ mm culture tube.

Add 5.0 ml calcium chloride solution to each sample.

Shake and let stand for 15 minutes. Rl
Centrifuge each sample.

Filter through a 0. 45pm PTFE syringe filter into 4 ml amber vial, discarding _
first 3 mls.

Label the extract and deliver to 940.

Complete all paperwork and bench sheet. Bench sheet to include PTFE filter
lot #, date and time of transfer to 940 and extract location. Clip the T-card on
the folder and place in GC room extraction folder box. The file folder color
will be red and the blank name w1ll be  HORSM .

REFERENCES - The following USEPA methods are the official methods on which this
Laucks Testing Laboratory method is based. The primary methods are those which most
closely parallel the Laucks procedure and are referenced by their USEPA series and
number. In those instances for which there are no official EPA methods, the most suitable
reference is given under the miscellaneous references section. The additional reference
section cites those methods which contain additional information. These methods will
frequently be official methods, which apply in part to, or support the Laucks method.

PRIMARY REFERENCES:

Test Methods for Evaluating Solid Waste, USEPA, SW-846

8330A (1998)
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PURPOSE - In this method, organochlorine pesticides and polychlorinated biphenyls are
extracted from neutral water with methylene chloride. The extracts are dehydrated,
concentrated in,a Kuderna-Danish apparatus and exchanged into hexane. If necessary, the
pesticide/PCB extracts may- be SPE Florisil cleaned prior to GC analysis. PCB only
extracts may be acid cleaned prior to GC analysis.

SAFETY - During the conduct of this method, the analyst will be exposed to a variety of
reagent chemicals and solvents. The health effects of these various chemicals may be
ascertained by reading the material safety data sheets (MSDS) available in the general files.
Additionally, the samples by their very nature, may contain significant levels of hazardous
materials. It is incumbent on each extractionist to exercise due care and caution while
executing this method. The company will provide any protective equipment or clothing
needed to assure employee safety. '

REAGENTS

3.1.  All reagents shall be of AR grade or better.
3.2.  All solvents shall be distilled in glass unless otherwise indicated.
3.3. ° The following special reagents shall be prepared:

3.3.1. 10 N Sodium Hydroxide - weigh 400 grams sodium hydroxide, dissolve and
dilute to one liter with DIW.

3.3.2.  1:1 Sulfuric Acid - measure equal volumes of concentrated sulfuric acid and
DIW. Note: Observe proper acid preparation techniques.

3.3.3.  Anhydrous Sodium Sulfate - prepared by muffling AR grade sodium sulfate
for four hours at 400°C.

3.3.4.  Surrogate solution prepared in acetone:

2, 4, 5, 6-Tetrachloro-m-xylene 1.0 ug/ml
Decachlorobiphenyl 1.0 ug/ml.

3.3.5. = Pesticide and/or PCB matrix spiking solution prepared in acetone:

Gamma-BHC ' 2.5 ug/ml

Heptachlor - SR 2.5 ug/ml

Aldrin ' ' 2.5 ug/ml

Arochlor 1260 : _ 25.0 ug/ml
EQUIPMENT

4.1. Glas-Col mechanical separatory funnel shaker
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42. Organomations Assoc., Inc. - N-EVAP, (Nitrogen Evaporator), Model 112
4.3. Vortex mixer
4.4. | Standard laboratory glassware to include:

4.4.1. 2000 m! Teflon separatory funnels

44.2. 300 ml Fleakers

443. K-D appéfatus: 250 ml. K-D flask, 10 ml or 25 ml ampule and three-ball
snyder column.

4.5. All glassware to be rinsed as follows, prior to use:
4.5.1. Technical grade acetone (if the glassware is wet).
4.5.2. Triple rinsed with methylene chloride.

4.6. Volumetric measurements are to be made with a calibrated fixed or 'adjustable
volume microdispenser and individually calibrated vials. :

QUALITY CONTROL - The normal level of quality control will consist of blank, blank

. . spikes matrix spike and matrix spike duplicate (MS and MSD). This is performed on a per

batch basis to include no more than 20 samples. The level of quality control will be
indicated to the extractionist at the time the job is assigned. These samples serve to
provide a measure of the recovery efficiency for the analyte and to provide data for
statistical evaluation of the sample. In those instances that a client requires additional or
different quality control measures, the extractionist will be directed accordingly in writing.

METHODOLOGY
6.1.  Sample Extraction

6.1.1. Mix sample thoroughly in its original container and place labeling tape at .
sample level. Mark meniscus of sample on the tape.

6.1.2. Transfer entire contents of container into a 2000 ml separatory funnel. Rinse
container with methylene chloride and add to funnel. Fill sample container to
the mark on tape with water. Measure volume of sample used in a calibrated
1000 ml cylinder.

6.1.3.  Prepare a blank and a blank spike with 1000 ml DIW.

6.1.4.  Prepare two additional aliquots of one sample if Quality Control is required.

6.1.5.  Pipet 200 ul surrogate solution into each funnel.



6.1.6.

6.1.7.

6.1.8.

6.1.9.

. 6.1.10.
6.1.11.

6.1.12.
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Pipet 200 ul matrix spiking solution into each QC funnel.
AdjustpHto 7 + 2.
Add 60 ml methylene chloride to the separatory funnel.

Shake the samples hard for three minutes on the mechanical shaker, with the
stopcocks closed.

Replace the funnels in rack and allow to stand for 10 minutes.
Drain and collect the lower methylene chloride layer in a fleaker.

Repeat from 6.1.8. until a total of three extractions have been performed.

6.2.  Solvent Dehydration

6.2.1.

6.2.2.

6.2.3.

6.2.4.

6.2.5.

Prepare a glass funnel by plugging with glass wool, and filling 1/2-2/3 full
with sodium sulfate. ’

Pre-rinse the sodium sulfate by passing 40 ml methylene chloride through the
prepared funnel.

Pass the extract from Step 6.1.12. through the funnel and collect in an
assembled K-D apparatus.

Rinse the collection veésel with several 10 ml methylene chloride rinses.

Rinse the sodium sulfate with 40 ml of methylene chloride.

6.3.  Solvent Evaporation

6.3.1.

6.3.2.

6.3.3.

Assemble the full K-D apparatus with a snyder column prewet with 2-3 ml of
methylene chloride.

‘Immerse K-D apparatus into a hot water bath, using a bath temperature of 90°

C, with a long ampule immersed to a depth of 8 ml. Regulate the evaporation
time to take one to one and a half hours. '

Reduce the volume to 4-5 ml, and exchange into hexane as follows:

6.3.3.1. Add 2-3 ml hexane through the top of the snyder column while the

“ampule is still immersed in the water bath. Reduce to 4-5'ml.

6332.  Repeat6.3.3.1. two additional times.

6.34.

Remove the apparatus from the water bath and cool to room temperature.



6.3.5.

6.3.6.

6.3.7.

6.3.8.

6.3.9.

Extraction Method for Organochlonnc Pesllcldes and Polychlorinated Biphenyls
: in Water (8081A/8082 by 3510C)

LTL-3202, 5/7/01, Page 5 of 6

Revision #3

Rinse joint and remove the snyder column. Allow rinse solvent to drain into
ampule.

Remove the ampule clamp,-and wipe the joint with a Kimwipé. Separate the
ampule and rinse the joint with a small amount of hexane.

Reduce the extract volume to less than 2 ml on a nitrogen blowdown.
Transfer extract to a 16 x 100 mm culture tube, and adjust to 10.0 mi final

volume (as compared to a measured volume) with hexane.

Label the extract and deliver to 940. .

AComplete all necessary paperwork and bench sheet. Bench sheet to include

cleanup method #, if applicable, extract location, time and date of transfer to
940. .Clip the T-card on the folder and place in GC room extraction folder
box. The file folder color will be purple and the blank name will be
___ GPXWL_.

REFERENCES - The following USEPA methods are the official methods on which this
Laucks Testing Laboratory method is based. The primary methods are those which most
closely parallel the Laucks procedure and are referenced by their USEPA series and
number. In those instances for which there are no official EPA methods, the most suitable
reference is given under the miscellaneous references section. The additional reference
section cites those methods which contain additional information. These methods will
frequently be official methods, which apply in part to, or support the Laucks method.

PRIMARY REFERENCES:

Test Methods for Evaluating Solid Waste, USEPA, SW-846, (1996).

8081A, 8082, 3510C
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PURPOSE - In this method, samples are first subjected to an alkaline hydrolysis. The
sample is extracted while alkaline to remove extraneous materials. -It is then acidified,
forming the less polar species, which are extracted into ethyl ether. The extracts are
derivatized with diazomethane and the methyl esters are isolated for analysis by GC/ECD.

SAFETY - During the conduct of this method, the analyst will be exposed to a variety of
‘reagent chemicals and solvents. The health effects of these various chemicals may be
ascertained by reading the material safety data sheets (MSDS) available in the general files.
Additionally, the samples, by their very nature, may contain significant levels of hazardous
materials. It is incumbent on each analyst to exercise due care and caution executing this
method. The company will provide any protective equipment or clothing needed to assure
employee safety.

MATERIALS

3.1.  All reagents are to be AR grade or better.

3.2, Al solventg are to be distilled in glass unless otherwise noted.
3.3  The following special reagents should be prepared:

3.3.1. 37% Potassium Hydroxide - prepared by dlssolvmg 370 grams potassmm
hydoxide pellets and diluting to one liter with DIW.

3.3.2.  Concentrated Sulfuric Acid
3.3.3.  10% Hydrochloric Acid - measure 100 ml concentrated hydrochloric acid and
dilute to 1000 ml with DIW. Note: Observe proper acid preparation

techniques.

3.3.4. Anhydrous Sodium Sulfate - prepared By muffling AR grade sodium sulfate
for four hours at 400°C.

3.3.5. Acidified Sodium Sulfate - Weigh the muffled anhydrous sodium sulfate in
100 gram increments into a suction flask. Cover the sodium sulfate with ethyl

ether containing 0.1 ml concentrated sulfuric acid for each 100 g increment. -

Swirl the slurry for about two minutes then stopper the flask and apply .an
aspirator vacuum until the ether is completely removed . Place on a steam
bath in a hood to assure that all ether is evaporated. Store in a closed bottle.

3.3.6. 10 M Potassium Hydroxide - prepared by dissolving 56.1 grams potassium
hydoxide pellets and diluting to 100 ml with DIW.

3.3.7. Diethyl‘ene Glycol Monoethyl Ether (Carbitol) — (Sigma — catalog # D-1265)
3.3.8. Diazald® (Aldrich - catalog # D2,800-0).

3.3.9.  Surrogate solution prepared in methanol:



3.3.10.
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2,4 - Dichlorophenyl Acetic Acid

Matrix Spiking solution prepared in methanol:

2,4,5-TP
2,4,5-T
Dicamba

. Pentachlorophenol

Dinoseb
Picloram
2,4-DB
2,4-D
Dichloroprop
Dalapon
MCPP
MCPA

EQUIPMENT

LTL-3510, 5/3/01, Page 3 of 7
. Revision #8

5.0 ug/ml

0.8 ug/ml
0.8 ug/ml
0.8 ug/ml
4.0 ug/ml
4.0 ug/ml
8.0 ug/ml .
8.0 ug/ml
8.0 ug/ml
8.0 ug/ml
20.0 ug/ml
800.0 ug/ml
800.0 ug/ml

4.1. Organomations Assoc., Inc. - N-EVAP, (nitrogen evaporator), Model 112

4.2. Standard laboratory glassware to include:

42.1.

422.

25 x 200 mm Pyrex culture tubes

16 x 100 mm culture tubes

4.3.  All glassware to be used shall be rinsed in the following manner:

43.1.

43.1.

10% hydrochloric acid

Reagent grade acetone

4.4. Volumetric measurements are to be made with a calibrated fixed or adjustable

volume microdispenser and individually calibrated vials.

QUALITY CONTROL - The normal level of quality control will consist of blank, blank
spike, matrix spike and matrix spike duplicate (MS and MSD). This is performed on a per

batch basis to include no more than 20 samples.

The level of quality control will be

indicated to the extractionist at the time the job is assigned. These samples serve to
provide a measure of the recovery efficiency for the analyte and to provide data for
statistical evaluation of the sample. In those instances that a client requires additional or
different quality control measures, the extractionist will be directed accordingly in writing.

METHODOLOGY -

6.1. Sample Eﬁtraction:



6.1.8.

6.1.9:

6.1.10..

6.1.11.

6.1.12.

6.1.13.

6.1.14.

Extraction Method for Chlorinated Herbicides in Water (8151A by Modified 3510C)
LTL-3510, 5/3/01, Page 4 of 7
Revision #8

Mix sample thoroughly in its original container.

Measure 50 ml sample into 25 x 200 culture tube.

Prepare a blaﬁk and a blank spike with 50 ml DIW.

Prepare two additional aliquots of a sample if Quali.ty Control is required.

Pipet 10 ul surrogate solution into each tube.

Pipet 10 ul matrix spiking solution into each QC tube.

Pipet 1.0 ml 37% potassium hydoxide into each culture tube, mix and loosely
cap with teflon screw cap..

Immerse tubes in a 60-65°C water bath for a minimum of 90 minutes.
Remove from bath and cool to room temperature.

Add 6-7 mls ethyl ether to each culture tube, cap tightly and shake for two
minutes. If emulsions occur, centrifuge tubes.

Draw off and discard ether layer.
Repeat from step 6.1.10. two additional times using 3 ml ethyl ether.

Adjust pH to <2 by slowly adding 500ul concentrated sulfuric acid to each
tube. Mix and check pH.

Repeat step 6.1.10 three times using 3 mil ethyl ether and save ether into a 16
x 100 culture tube. '

6.2. Dehydration of the extract:

6.2.1.

6.2.2.

6.2.3.

6.2.4.

6.2.5.

6.2.6.

Adjust volume to 5-6 mls in the nitrogen blowdown.
Add 3 gm of acidified sodium sulfate to each tube, cap and shake.

Tap the tubes to settle the sodium sulfate and let stand at least 60 minutes and
may stand overnight.

Transfer ether extract to 16 x 100 culture tube.

Add 1-2 mls ether to acidified sodium sulfate, cap and shake to break up
sodium sulfate.

Transfer rinse to tube containing the ether extract.



. 6.2.7.

6.2.8.
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Repeat from step 6.2:5. two additional times.

Adjust volume to 5-6 mls in the nitrogen blowdown.

6.3. Derivatization:

6.3.1.

6.3.2.

6.3.

6.3

6.3.3.

" 6.3.4.
6.3.5.
63.6.

6.3.7.
6.3.8.
6.3.9.

6.3.10.

6.3.11.

6.3.12.

To tube A (the first tube in the train), add 1.0 ml methanol, and bring to 8.0
ml with ethyl ether. , . ‘

To tube B add:
2.1. 2.0 ml 10 M potassium hydoxide (to the first marked line)

2.2. 1.4 ml Carbitol (diethylene glycol monoethyl ether) to the second
marked line.

Place 10 ul micro-pipet in each sample tube from step 6.2.8.

Connect nitrogen line to the apparatus and regulate so that tube A bubbles
actively but not violently.

Add 2 scoops (approximately 0.1-0.2 grams) of Diazald and 1.4 ml ethyl ether
to tube B. Stopper, connecting tube A to tube B.

Bubble the generated diazomethane into the tube for 90 seconds. (Extract will
turn bright yellow.)

Let extract stand for 15 minutes.
Reduce extract to near dryness on nitrogen blowdown. Add 5 ml hexane.
Reduce the extract volume to less than 0.5 ml in a nitrogen blowdown.

Adjust the final volume to 0.5 ml (as compared to a measured volume) with
hexane.

Label the extract and deliver to 940.-

Complete all the necessary paperwork and bench sheet. Bench sheet to include
date derivatized, date and time of transfer to 940 and extract location. Clip the
T-card on the folder and place in the GC room extraction folder box. The file
folder color will be yellow, and the blank name willbe _ GHB.WL _.
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-REFERENCES - The following USEPA methods are the official methods on which this
Laucks Testing Laboratory method is based. The primary methods are those which most
closely parallel the Laucks procedure and are referenced by their USEPA series and
number. In those instances for which there are no official EPA methods, the most suitable
reference is given under the miscellaneous references section. The additional reference
section cites those methods which contain additional information. These methods will
frequently be official methods, which apply in-part to, or support the Laucks method.

PRIMARY REFERENCES:
Test Methods for Evaluating Solid Waste, USEPA, SW-846

8151A (1996), 3510C (1996)
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PURPOSE: In this method, the ion pairing reagent, tetrabutylammonium -dihydrogen
phosphate (TBAP), is added to a water sample, pH adjusted to slightly basic and extracted
with methylene chloride. Extracts are dehydrated and concentrated in a Kuderna-Danish
(K-D) apparatus and exchanged to methanol prior to analysis by HPLC.

SAFETY - During the conduct of this method, the extractionist will be exposed to a
variety of reagent chemicals and solvents. The health effects of these various chemicals

may be ascertained by réading the material safety data sheets (MSDS) available in the

general files. Additionally, the samples by their very nature, may contain significant levels
of hazardous materials. It is incumbent on each extractionist to exercise due care and

caution while executing this method. The company will provide any protective equipment
or clothing needed to assure employee safety. '

REAGENTS

3.1.  All reagents shall be of AR grade or better.

3.2. All solvents shall be distilled in glass unless otherwise indicated.
3.3.  The following special reagents shall be pfepared:

3.3.1. 10 N Sodium Hydroxide - prepared by weighing 400 grams sodium
hydroxide, dissolve and dilute to one liter with DIW.

3.3.2.  1:1 Sulfuric Acid - measure equal volumes of concentrated sulfuric acid and
' DIW. Note: Observe proper acid preparation techniques.

3.3.3.  Tetrabutylammonium Dihydrogen Phosphate (TBAP) - prepared by weighing
1.0 gm TBAP, dissolve and dilute to one liter with DIW.

3.3.4. Anhydrous Sodium Sulfate - prepared by muffling AR grade sodium sulfate
four hours at 400°C. ‘

3.3.5.  Surrogate Solution prepared in methanol:

4,6-Dinitro-o-cresol 80.0 ug/ml

3.3.6. Matrix Spiking Solution prepared in methanol:

Picric Acid : 40.0 ug/ml
Picramic Acid - 40.0 ug/ml
EQUIPMENT

4.1. Glas-Col mechanical separatory funnel shaker
4.2. Organomations Assoc., Inc. - N-EVAP, (nitrogen evaporator), Model 112

4.3. Standard laboratory glassware to include:
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43.1. 2000 ml Teflon separatory funnels
4.3.2. 300 ml Fleakers

43.3. K-D apparatus: 250 ml. K-D flask, 10 ml or 25 ml ampule and three-ball
snyder column.

4.4. All glassware to be rinsed as follows, prior to use:
[
44.1. Technical grade acetone (if the glassware is wet).
- 44.2. Triple rinsed with methylehe chloride.

4.5. Volumetric measurements are to be made with a calibrated fixed or adjustable
volume microdispenser and individually calibrated vials. :

QUALITY CONTROL - The normal level of quality control will consist of blank, blank
spike, matrix spike and matrix spike duplicate (MS and MSD). This is performed on a per
batch basis to include no more than 20 samples. The level of quality control will be
indicated to the extractionist at the time the job is assigned. These samples serve to
provide a measure of the recovery efficiency for the analyte and to provide data for
statistical evaluation of the sample. In those instances that a client requires additional or
different quality control measures, the extractionist will be directed accordingly in writing.

METHODOLOGY
6.1.  Sample Extraction

6.1.1. Mix sample thoroughly in its original container and place labeling tape at
*  sample level. Mark meniscus of sample on the tape.

6.1.2.  Transfer entire contents of container into a 2000 ml separatory funnel. Rinse
container with methylene chloride and add to funnel. Fill sample container to
the mark on tape with water. Measure volume of sample used in a calibrated
1000 ml cylinder.

6.1.3.  Prepare a blank and a blank spike with 1000 ml DIW.

6.1.4.  Prepare two additional aliquots of one sample if Quality Control is required.

6.1.5.  Add 100 ml TBAP solution to each funnel.

6.1.6.  Pipet 100 ul sﬁrrogate solution into each funnel.

6.1.7.  Pipet 100 ul matrix spiking solution into each QC funnel.

6.1.8. AdjustpHto8.5-9.

6.1.9. Add 60 ml methylene chloride to each separétory funnel.



6.1.10.

6.1.11.

6.1.12.

6.1.13.
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Shake the samples hard for three minutes on the mechanical shaker, with the
stopcocks closed.

Replace the funnels in rack and allow to stand for 10 minutes.
Drain and collect the lower methylene chloride layer in a Fleaker.

Repeat from 6.1.9. until a total of three extractions have been performed.

6.2.. Solvent dehydration

6.2.1.
6.2.2.

6.2.3.

6.2.4.

6.2.5.

Prepare a glass funnel by plugging with glass wool and filling 1/2-2/3 full
with muffled sodium sulfate :

Pre-rinse the sodium sulfate by passing 40 ml methylene chloride through the
prepared funnel.

Pass the extract from 6.1.13. through the funnel and collect in an assembled
K-D apparatus.

Rinse the collection vessel with several 10 ml methylene chloride rinses.

Rinse the sodium sulfate with 40 ml of methylene chloride.

6.3. Solvent evaporation

6.3.1.

6.3.2.

6.3.3.

Assemble the full K-D apparatus with a snyder column prewet with 2-3 ml of
methylene chloride.

Immerse K-D apparatus into a hot water bath, using a bath temperature of 90°
C, with a long ampule immersed to a depth of 8 ml. Regulate the evaporatlon

time to take one to one and a half hours.

Reduce the volume to 4-5 ml, and exchange into methanol as follows:

6.3.3.1. Add 2-3 ml methanol through the top of the snyder column while the

ampule is still immersed in the water bath. Reduce to 4-5.ml.

 6.3.3.2. Repeat 6.3.3.1. two additional times.

6.3.4.

6.3.5.

6.3.6.

Remove the apparatus from the water bath and cool to room temperature.

Rinse joint with methanol and remove the snyder column. Allow rinse
solvent to drain into ampule.

Remove the ampule clamp, and wipe the joint with a KimWipe. Separate the
ampule and rinse the joint-with a small amount of methanol.
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6.3.7. Reduce the extract volume to below 0.5 ml in a warm water bath with
nitrogen to insure that there has been a complete exchange to methanol. Rinse
internal walls of ampule several times during blowdown.

6.3.8.  Transfer extract to a 1.8 ml vial. The final volume is then adjusted to 1.0 ml
(as compared to a measured volume) in methanol.

6.3.9. Label the extract and deliver to 940.

6.3.10. Complete all paperwork and bench sheet. Bench sheet to include date and
time of transfer to 940 and extract location. Clip the T-card on the folder and
place in GC room extraction folder box. "The file folder color will bé neon
green and the blank name willbe __ HSV.WL_.

REFERENCES - The following USEPA methods are the official methods on which this
Laucks Testing Laboratory method is based. The primary methods are those which most.
closely parallel the Laucks procedure and are referenced by their USEPA series and
number. In those instances for which there are no official EPA methods, the most
suitable reference is given under the miscellaneous references section. The additional
reference section cites those methods which contain additional information. These
methods will frequently be official methods, which apply in part to, or support the
Laucks method.

PRIMARY REFERENCES:
Test Methods for Evaluating Solid Waste, USEPA, SW-846

3510C (1996)
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PURPOSE: In this method, picric/picramic acids are extracted from soil with 80:20
DIW/methanol. lon pairing reagent, tetrabutylammonium dihydrogen phosphate (TBAP),
is added to the water sample, pH adjusted to slightly basic and extracted with methylene
chloride. Extracts are dehydrated, concentrated in a Kuderna-Danish (K-D) apparatus and
exchanged to methanol prior to analysis by HPLC. ‘
SAFETY - During the conduct of this method, the extractionist will be exposed to a
variety of reagent chemicals and solvents. The health effects of these various chemicals
may be ascertained by reading the material safety data sheets (MSDS) available in the
general files. Additionally, the samples by their very nature, may contain significant levels
of hazardous materials. It is incumbent on each extractionist to exercise due care and "
caution while executing this method. The company will provide any protective equipment
or clothing needed to assure employee safety. -

REAGENTS

3.1.  All reagents shall be of AR grade or better.

32 .  All solvents shall be distilled in glass unless otherwise indicated.
3.3.  The following special reagents shall be prepared:

33.1. 10 N Sodium Hydroxide - prepared by . weighing 400 grams sodium
hydroxide, dissolve and dilute to one liter with DIW.

332 -1:1 Sulfuric Acid - measure equal volumes of concentrated sulfuric acid and
DIW. Note: Observe proper acid preparation techniques.

33.3. Tetrabutylammonium Dihydrogen Phosphate (TBAP) - prepared by weighing
1.0 gm TBAP, dissolve and dilute to one liter with DIW.

3.34. Anhydrous Sodium Sulfate - prepared by muffling AR grade sodium sulfate
four hours at 400°C.

3.3.5. Surrogate solution prepared in methanol:
4,‘;6-Dinitro-d§ggg__soal~;» R AR S e - 80.0 ug/ml

3.3.6. Matrix Spiking solution prepared in methanol:

Picric Acid 40.0 ug/ml
Picramic Acid 40.0 ug/ml
EQUIPMENT

4.1. Heat Systems Ultrasonic Processor - Model XL2020, 550 watts - Maintain per
manufacturer’s instructions. '
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. ‘4.1.1.  3/4 inch titanium horn (#208). -
4.2. Organomations Assoc., Inc. - N-EVAP, (nitrogen evaporator), Model 112
4.3. Standard laboratory glassware to include: |
43.1. 8 ounce extraction bottles
43.2. 300 ml Fleakers
43.3. 1000 ml Teflon separatory funnels

433. K-D apparatus: 250 ml. K-D flask, 10 ml or 25 ml ampule and three-ball
snyder column. :

4.4. All glassware to be rinsed as follows, prior to use:
4.4.1. Technical grade acetone (if the glassware is wet).
442. Triple rinsed with methylene chloride.

4.5. Volumetric measurements are to be made with a calibrated fixed or adjustable
. ' volume microdispenser and individually calibrated vials. '

5. ‘QUALITY CONTROL - The normal level of quality control will consist of blanks, blank
spikes, matrix spikes and matrix spike duplicates (MS-and MSD). This is performed on a
per batch basis to include no more than 20 samples. The level of quality control will be -
indicated to the extractionist at the time the job is assigned. These samples serve to
provide a measure of the recovery efficiency for the analyte and to provide data for
‘statistical evaluation of the sample. In those instances that a client requires additional or
different quality control measures, the extractionist will be directed accordingly in writing.

6. METHODOLOGY
6.1.  Sample Extraction

6.1.1. Mix sample thoroughly in its original container.
6.1.2. Weigh 30.0 grams of soil into an extraction bottle.
'6.1.3.  Prepare two additional aliquots of one sample if Quality Control is required.
6.1.4.  Prepare a blank and blank spike with 60 grams sodium sulfate.
. 6.1.5.  Pipet 100 ul surrogate solution to each bottle.

6:1.6.  Pipet 100 ul matrix spiking solution to each of the QC bottles.



6.1.7.

6.1.8.

6.1.9.

6.1.10.

6.1.11.
6.1.12.
6.1.13.
6.1.14.
6.1.15.

6.1.16.

6.1.17.
6.1.18.

6.1.19.
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Add 80 ml DIW to each extraction bottle.

Adjust pHto 8.5 -9.0.

" Add 20 ml methanol to each bottle.

Sonicate the bottles for 3 minutes using the sonic horn, set at 50% duty cycle
and full output (10).

Centrifuge thé sampies for 20 minutes at 2000 rpm.

Decant off and collect the supernatant in a 1000 separatory funnel.
Adjust pH to 8.0 - 8.5. | -
Add 100 ml TBAP solution.

Add 60 ml methylene chloride to each separatory funnel.

Shake the samples hard for three minutes on the mechanical shaker, with the
stopcocks closed.

Replace the funnels in rack and allow to stand for 10 minutes.
Drain and collect the lower methylene chloride layer in a Fleaker.

Repeat- from step 6.1.15. until a total of three extractions have been
performed.

6.2.  Solvent dehydration

6.2.1.

6.2.2.

6.2.3.

6.2.4.

6.2.5.

Prepare a glass funnel by plugging with glass wool, and filling 1/2-2/3 full
with muffled sodium sulfate.

Pre-rinse the sodium sulfate by passing 40 ml methylene chloride through the
prepared funnel.

Pass the extract from step 6.1.19. through the funnel and collect in an
assembled K-D apparatus.

Rinse the collection vessel with several 10 ml methylene chloride rinses.

Rinse the sodium sulfate with 40 ml of methylene chloride.

6.3. Solvent evaporation

6.3.1.

Assemble the full K-D apparatus with a snyder column prewet with 2-3 ml of
methylene chloride.



6.3.2.

6.3.3.

6

6

6.3.4.

635

6.3.6.

6.3.7

6.3.8.

6.3.8.

6.3.9.

Sy
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Immerse K-D apparatus into a-hot water bath, using a bath temperature of 90°
C, with a long ampule immersed to a depth of 8 ml. Regulate the evaporation
time to take one to one and a half hours.

‘Reduce the volume to 4-5 ml, and exchange into methanol as follows:

33.1. Add 2-3 ml methanol through the top of the snyder column while the
ampule is still immersed in the water bath. Reduce to 4-5 ml.

3.3.2. Repeat 6.3.3.1. two additional times.

Remove the apparatus from the water bath and cool to room temperature.

Rinse joint with methanol and remove the snyder column. Allow rinse
solvent to drain into ampule.

Remove the ampule clamp, and wipe the joint with a Kimwipe. Separate the
ampule and rinse the joint with a small amount of methanol.

_~Reéduce the extract volume to below 0.5 ml in a warm water bath with
nitrogen to insure that there has been a complete exchange to methanol. Rinse
internal walls of ampule several times during blowdown.

Transfer extract to a 1.8 ml vial. The final volume is then adjusted to 1.0 ml
(as compared to a measured volume) in methanol.

Label the extract and deliver to 940.

Complete all ‘paperwork and bench sheet. Bench sheet to include date and
time of transfer to 940 and extract location. Clip the T-card on the folder and
place in GC room extraction folder box. The file folder color will be neon
green and the blank name willbe ___ HSV.SL _.

ANALYSIS TIME - Based on experience in the laboratory, it is anticipated that a single
sample may be completed in about six hours. If it is possible to batch similar samples, it
is expected that about ten samples could be completed in approximately 18 hours. About
one hour of actual hands on time will be expended by the extractionist. These
approximate times are based on the assumption that the samples are "average", and will
not require additional time beyond normal operations. Additional time must be allocated
for samples which are very dirty or are extraordinary.
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REFERENCES - The following USEPA-methods are the official methods on which this
Laucks Testing Laboratory method is based. The primary methods are those which most
closely parallel the Laucks procedure and are referenced by their USEPA series and
number. In those instances for which there are no official EPA methods, the most
suitable reference is given under the miscellaneous references section. The additional
reference section cites those methods which contain additional information. These
methods will frequently be official methods, which apply in part to, or support the
Laucks method.

- PRIMARY REFERENCES:
Test Methods for Evaluating Solid Waste, USEPA, SW-846

3550B (1996), 3510C (1996)
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1. Introduction and Scope

1.1 Scope

1.1.1 LTL-6006 (SW 846 Method 9081) is applicable to most soils, including calcareous and
noncalcareous soils. This method only applies to the Cation Exchange Capacity
extraction. The actual analysis method should be referred to for quantitation of sodium in
the extract.

1.2  Method Description

'1.2.1 The soil sample is mixed with an excess of sodium acetate solution, resulting in an
exchange of the added sodium cations for the matrix cations. Subsequently, the sample is
washed with isopropyl alcohol. An ammonium acetate solution is then added, which
replaces the adsorbed sodium with ammonium. The concentration of displaced sodium is
then determined by flame atomic absorption spectroscopy or ICP.

122 This method is restricted to use by, or under the supervision of analysts experienced in
the technique described. Each analyst performing this method must have demonstrated
the ability to perform the described analysis.

1.3 Sample Collection, Sample Storage, Holding Times
1.3.1 No holding times or preservation are specified for this method.
1.4 - Definition of Terms

1.4.1 This section defines terms and acronyms as they are used in this SOP. Other terms, such
as MS/MSD or method blank, are not defined here since it is assumed that the user of this
SOP already understands their more general meaning.

1.42 Batch Identifier - A number given to each preparation or analysis group which uniquely
identifies that batch. This number is generally the blank ID for preparation batches and
either a sequence number for organic analyses or an analysis number which is similar to
the blank ID, only preceded by an "A" rather than a "B" for inorganic batches. This is .
followed by the date, analysis, matrix and sequence number (i.e. BmmddyyCECSO01).

1.43 CLP - Contract Laboratory Program - The USEPA program that contracts with
laboratories to provide laboratory services. The term has come to mean a much broader
set of methods and deliverables. In context of this SOP, CLP means procedures or
operations which are detailed in the CLP contract and which are extended to a broader
working definition. -

- Laucks Testing Laboratories, Inc.
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1.4.4 DIW - Deionized water - Lab reagent water. This water should be free of virtually all '
analytes. :

1.4.5 RPD - Relative percent difference, in this case between duplicate analyses, calculated as
the difference between replicate sample determinations divided by the average calculated -

as a percent.
2. i i d Stand
2.1 Equipment

e 50 mL centrifuge tubes and stoppers
¢ mechanical shaker
100 mL class A volumetric flasks

2.2 Reagents

22.1 Sodium acetate (NaOAc), 1.0 N: Dissolve 136 g of NaC,H,0,-3H,0 (or 82 g anhydrous
NaC,H,0,) in water and dilute it to 1,000 mL. The pH of this solution should be 8.2. If
needed, add a few drops of acetic acid or NaOH solution to bring the reaction of the

solution to pH 8.2.

2.2.2 Ammonium acetate (NH,OAc), 1 N: Dilute 114 mL of glacial acetic acid (99.5%) with
water to a volume of approximately 1 liter. Then add 138 mL of concentrated ammonium
hydroxide (NH,OH) and add water to obtain a volume of about 1,980 mL. Check the pH
of the resulting solution, add more NH,OH, as needed, to obtain a pH of 7, and dilute the
solution to a volume of 2 liters with water.

2.2.3 TIsopropyl alcohol: 99%.
3. Safety precautions and Waste Disposal
3.1 Safety Precautions

3.1.1 All standards, samples and sample solutions should be handled as if they are hazardous.
substances. '

3.1.2  Refer to the instrument manufacturer's manual for routine instrument precautions.

3.1.3 Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component or with
high pressure gas and have the potential to do harm if not used properly.

Laucks Testing Laboratories, Inc.
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3.1.4 Electrical shock - All instruments present the possibility of electrical shock The operaior
should take all precautions including ensuring that all instruments are operated with fully
grounded power outlets, turning off the instrument and disconnecting the instrument from
the electrical power supply before working on any electrical components, etc.

3.2 Waste Disposal

32.1 Isopropyl alcohol solutions should be disposed of in the solvent waste container.

322 Waste segregation and disposal from the point of collection is further covered in the
Laucks SOP on Waste Segregation and Disposal.
4. Cali i d i 0

4.1 Method Blanks

4.1.1 Method blanks are used to verify contamination free reagents and apparatus. They are
prepared with every set of samples prepared at the same time or at least one blank every
20 samples which ever is more frequent. Any analyte response above the reporting limit
is reported. Method blank control limits are that contamination should not exceed the
reporting limit. ' :

4.1.2 Corrective action

4.12.1 Corrective action may necessitate re-preparation and re-analysis of the sample set. For
example if an analyte were found in the blank but not in any of the associated samples
then sample group may not require re-analysis. In addition, if sample levels exceed 20
times the blank, the level of contamination may be considered insignificant. In any
case, if re-preparation and re-analysis is not being undertaken, the analyst must first
discuss the issue with the Quality Control Officer. It is the laboratory's responsibility
to ensure that method interferences caused by contaminants in acids, solvents,
reagents, glassware, .and other sample processing hardware leading to discrete artifacts
and/or elevated baselines in the analytical run be minimized. In the extreme case of
chronic contamination, blanks may have to be analyzed from each stage of the sample
processing to determine the contamination source so it can be eliminated. In all cases
where blank contamination exceeds the control limit, a narrative comment must be
made which documents the corrective actions taken.

42  Sample Duplicate

42.1 Criteria

Laucks Testing Laboratories, Inc.
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42.1.1  Atleast one duplicate sample per 10 samples is required: RPD values are calculated in
a manner similar to MS/MSD RPDs:

IS1 - S2| * 100
(S1+S2)12

where: :
S1 = measured concentration in the initial analysis
S2 = measured concentration in the duplicate analysis

42.1.2 The RPD control limits are detailed in the Quality. Control Database (QC_DB) and
will change from time to time.

4.2.2 Corrective action

4221 Ifatrend in out of control RPD values is observed, the methods used must be
' examined to determine the source of variance. Once this source is identified, the
method must be changed so that samples can be analyzed with a predictable
reproducibility. Generally, if recoveries are in control and no analyte of interest was
detected in any of the samples, no immediate action will be taken on that sample set.
If integrity of reported sample values is in doubt, re-analysis may be called for.
Corrective actions should be discussed with the Quality Control Officer.

5. Qperation procedures
5.1 Extraction Procedure

5.1.1 Weigh 4 g of medium or fine-textured soil or 6 g of coarse-textured soil and transfer the
sample to a 50-mL, round-bottom, narrow-neck centrifuge tube. (A fine soil has >50% of
the particles <0.074 mm, medium soil has >50% >0.425 mm, while a coarse soil has
more than 50% of its particles >2 mm.

5.1.2 Add 33 mL of 1.0 N NaOAc solution, stopper the tube, shake it in a mechanical shaker
for 5 min, and centrifuge it until the supernatant liquid is clear. ‘

5.1.3  Decant the liquid, and repeat Paragraph 5.1.2 three more times.

5.1.4 Add 33 mL of 99% isopropyl alcohol, stopper the tube, shake. it in a mechanical shaker
for 5 min, and centrifuge it until the supernatant liquid is clear.

5.1.5 Repeat the procedure described in Paragraph 5.1.4 two more times.

Laucks Testing Laboratories, Inc.
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51.6 Add 33 mL of NH,OAc solution, stopper the tube, shake it in a mechanical shaker for 5
min, and centrifuge it until the supernatant liquid is clear. Decant the washing into a 100-
mL volumetric flask.

5.1.7 Repeat the procedure described in Paragraph 5.1.6 two more times.

5.1.8 Dilute the combined washing to the 100-mL mark with ammonium acetate solution and
determine the sodium concentration by atomic absorption, emission spectroscopy, or an
equivalent method. - '

5.2 Instrumental Analysis

5.2.1 Specifics of the instrumental analysis are contained in the appropriate SOP.
6. Reports

6.1 Data Packet Organization

6.1.1 Sample reports vary depending upon the needs of the client. They may be as'simple as a
standard laboratory report with only a QC summary (generated from QC_DB) or they
may be more thorough and include instrument calibration information and raw data if a

full data package is required.

6.2 Quality Control Reports

6.2.1 All results for quality control tests are entered into the lab data base using the QC_DB
program. Printouts of all data entered must be included in the data packet. The routine
minimum for this analysis is a method blank report and a duplicate report.

6.3 Sample Result Reports '
6.3.1 Data Qualifying Flags

6.3.1.1  Sample report results are qualified with data qualifying flags. These flags have the
following definitions: '

CODE ~ Definition

U : The analyte of interest was not detected, to the limit of detection indicated.

Laucks Testing Laboratories, Inc.
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QC Summary Table
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Laucks Testing Laboratories
Method LTL-6006 QA Requirements and Correctlve Actions -
QA Element Method Laucks Frequency Corrective | Documentation
' Criterion Criterion Action
Method Blank None No blank above 1 per 20 | reanalyze unless| QC_DB and
reporting limit | samples or one | samples >20X | sample report
per batch blank
Duplicate None See QC_DB 1 per 10 Discuss with QC_DB and
% Difference or database samples or one QC Officer sample report
RPD per batch

Laucks Testing Laboratories, Inc.:
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Flow Chart
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1.

Scope, Summary of Method, Interferences, and Definitions

1.1 Scope and Application

1.1.1

This method describes procedures for the determination of acid volatile sulfides (AVS)
and for metals that are solubilized during the acidification step (simultaneously extracted
metal, SEM). The conditions used have been reported to measure amorphous or
moderately crystalline monosulfides. As a precipitant of toxic heavy metals, sulfide is
important in controlling the bioavailability of metals in anoxic sediments. If the molar
ratio of toxic metals measured by SEM to AVS exceeds one, the metals are pofentially
bioavailable. Because the relative amounts of AVS and SEM are important in the
prediction of potential metal bioavailability, it is important to use the SEM procedure for
sample preparation for metal analysis. This uses the same conditions for release of both
sulfide and metal from the sediment and thus provides the most predictive means of
assessing the amount of metal associated with sulfide. '

1.2 Summary of Method

1.2.1

1.2.2

1.2.3

The AVS in the sample is first converted to hydrogen sulfide (H,S) gas by acidification
with hydrochloric acid at room temperature. The H,S is then purged from a sample and
trapped as silver sulfide (Ag,S). The amount of Ag,S formed is determined
gravimetrically, and calculated as pmoles/g DB of AVS. o

The SEM part of the analysis is determined after the H,S gas has been released from the
sample in the reaction vessel. The acidified solution is then filtered and analyzed by
inductive coupled plasma (ICP) for metals, and reported as pmoles/g DB for each metal.

The sum total of all the metals found in the SEM analysis divided by the sulfide found in
the AVS analysis is then used to determine the bioavailablity of the sample, reported as
pmoles/g of SEM/AVS .

1.3 Interferences

1.3.1

1.3.2

Oxygen in the reagents and apparatus is the primary interference reported. Special
precautions must be taken to insure that the analytical system is adequately purged with

~ oxygen-free nitrogen.

The pH of the sample after the addition of the acid and durmg the purge process must be
below 3. Typically, the pH is below 2.

1.4 Sample Collection, Preservation and Storage

1.4.1

The samples should be collected in a wide mouth jar with minimum air space above the
sediment and sealed with a Teflon lined lid or a polyethylene lined lid.
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1.4.2

1.4.3

If possible, the headspace should be purged with oxygen free nitrogen, otherwrse there
are no other sample preservation required.

Samples should be cooled to 4°C as soon as possible after collection and be kept at 4°C
until sample analysis. Holding time for the samples should not exceed 14 days from the

~ date of collection.

1.5 Definition of Terms

1.5.1

This section defines terms and acronyms as they are used in this SOP.

Acid Volatile Sulfides Amorphous, moderately crystalline'monosulﬁde and other

(AVS)

sulfides that form hydrogen sulfide under the conditions of this
test.

Simultaneously Extracted = Metals, commonly cadmrum copper lead mercury, mckel and
Metals (SEM) zinc, which form less soluble sulfides than do iron or manganese,

DIW

and which are at least partially soluble under the conditions of this
test. ,
Deionized water. Lab reagent water.

2. Safety precautions and Waste Disposal

2.1 Routine Safety Precautions

2.1.1

All samples and solutions should be handled as if they contain hazardous substances.

Some of the reagents used may causes irritation and/or be harmful if swallowed or
inhaled. Read the MSDS for proper handling and storage of the reagents used.

I—iydrogen sulfide is a highly poisonous, gaseous compound having a characteristic odor
of rotten eggs. It is detectable in air by humans at a concentration of 0.002 ppm.
However, the human nose quickly adjusts to the presence of sulfide up to the point that it

. can actually become hazardous. Thus, ventilation is necessary and caution must be ,

- 2.1.5

2.1.6

exercrsed
Refer to the instrument manufacturer's manual for routine instrument precautions.

Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component and have
the potential to do harm if not used properly.

Electrical shock - All instruments present the possibility of electrical shock: The operator
should take all precautions including ensuring that all instruments are operated with fully
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2.1.7 Grounded power outlets, turning o’ff the instrument and disconnecting the instrument
from the electrical power supply before working on any electrical components, etc.

| 22 Waste disposal

2.2.1 Any unused or used acidic solutions must be neutralize_d with sodium bicarbonate prior to
disposal down the sink and flushed with copious amounts of water

222 Waste segregation and disposal from the point of collection is further covered in the
Laucks SOP on Waste Segregatlon and Dlsposal

3. . Equipment List and Solutlons

3.1 Equipment List

3.1.1 Assorted Calibrated Pipettes and VolumetricAFlasks.

3.1.2 Nitrogen Gas — 99.999% pure.

3.1.3 Flow 'Contreller.

3.1.4 250 mL Erlenmeyer Flasks.

3.1.5 Rubber Stoppers — Two and three holed.

3.1.6 125 ml Separatory Funnel.

3.1.7 Filtering Flask with 47 mm .Fil'ter Holder.

3.1.8 Pre-Weighted 47 mm Glass Fiber Filter.

3.1.9 Drying‘Oven — Capable of maintaining a constant temperature of 100°C % 5°C.
3.1.10 Course (2.7 micron) Glass fiber filters (Whatman GF/D)

3.1.11 Analytical Balance — A balance sensitiye to 0.0001 grams.

3.1.12 Magnetic Stirrer (thermally insuleted) and Teflon-Coated Stirring Bars.
3.2 Solutions

3.2.1 Hydrochloric Acid, 6M — Dilute 500 mL of concentrated hydrochloric acid to 1 L with
DIW. Purge with oxygen free nitrogen gas for 30 minutes before use.

3.2.2 Potassium Acid Phthalate, 0.05M - DiAssolve 10.2 gm of potassium acid phthalate in DIW
and diluteto 1 L.

Laucks Testing Laboratories, Inc.
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3.2.3 Silver Nitrate, IM - Dissolve 17 gm of silver nitrate in DIW and dilute to 1 L. Storein a
_dark bottle. :

3.2.4 Starch Indicator — Dissolve 20 gm soluble starch in 1 L of boiling DIW, after the solution
has cooled add 2 gm of buffered aspirin to preserve the solution.

3.2.5 Potassium Bi-iodate, 0.025N — Potassium bi-iodate solution is purchased as a pre-made -
certified solution. If necessary, it can be made by dissolving 0 8124 gm of potassmm bi-
iodate in DIW and diluting it to 1000. mL.

326 Sodium Thiosulfate, 0.025N — Dissolvc- 12.41 gm of sodium thiosulfate 5-hydrate into
about 900 mL of DIW in a 1000 mL volumetric flask, add 1.5 mL or 0.4-gm of sodium
hydroxide, and fill the volumetric flask to 1000 mL with DIW. Standardize with the
potassium bi-iodate solution.

3.2.6.1 Standardization — Dissolve approximately 2 gm of potassium iodide (free from
iodate) in an erlenmeyer flask with 100 to 150 mL of DIW. Add 1 mL of 6N
hydrochloric acid and 20 mL of 0.025N potassium bi-iodate. Dilute to 200 mL
and titrate liberated 10dine with the sodium thiosulfate solution. Add starch
toward the end of the titration, when a pale yellow is reached. Adding starch
will make the solution dark blue to light blue, depending on how close to the end
.of the titration. Continue titrating until the solution is colorless. 20 mL of the
sodium thoisulfate would be necessary to neutralize 20 mL of 0.025N potassium
bi-iodate. If not then adjust the sodium thiosulfate solution, until they match.

3.2.7 Iodine, 0.025N — Dissolve 22.5 gm of potassium iodide, in a small volume of DIW
(<100 mL). Add 3.2 gm iodine. Wait for the iodine to dissolve then dilute to 1000 mL
~with DIW. Standardize against the standardized 0.025N sodium thiosulfate solution
before each use. :

3.3 Standards

331 deium Sulfide — Dissolve about 15 gm of sodium sulfide crystals and 0.2 gm of sodium
hydroxide into approximately 900 mL of DIW. Dilute to 1000 mL. This solution should
be calibrated with the standardized sodium thiosulfate and iodine solutions before each
use.

4.  Quality Control

4.1 Quality Control

4.1.1 The minimum requirement for this method is an MDL study, and the analysis of
laboratory reagent blanks, fortified blanks, duplicate sample analyses, and fortified
" ‘matrix samples.
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4.1.2

See Appendix I for QC Summary Table

4.2 Initial Demonstration of Performance

42.1

42.2

423

424

The initial demonstration of performance is used to characterize instrument performance,
method detection limits, and linear calibration ranges.

Method detection limit (MDL) — The method detection will be established for each
analyte, using DIW (blank) fortified at a concentration two to five times the estimated
detection limit. To determine the MDL values, analyze at least seven replicate aliquots of -
the fortified reagent water and process though the entire analytical method. Perform all
calculations and report the concentration in the appropriate units. Calculate the MDL as
follows:

MDL = t*s

where: -
t = Students’ t value for 99% confidence level and a standard deviation

estimate with n-1 degrees of freedom (t = 3.14 for seven replicates).
s= Standard dev1atlon of the repllcate analyses

The MDL study for the AVS analysis will be determined gravimetrically.

The MDL study for the SEM analysis will be analyzed as outlined in Laucks SOP LTL-
7105 (for ICP metals analysis by SW-846 method 6010) and LTL-7501 (for mercury cold
vapor analysis by SW-846 method 7471).

4.3 Laboratory Reagent Blank (LRB)

43.1

Cnteria

4.3.1.1 Method blanks are used to verify contamination free reagents and apparatus.
They are prepared with every set of samples prepared at the same time or at least
one blank every 20 samples which ever is more frequent. Any analyte response
above the detection limit is reported. Method blank control limits are that
contamination should not exceed half of the reporting limit.

4.3.1.2 The estimated reporting limits in pmoles/gm for AVS and SEM are listed in the
table below:
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Analyte Reporting Limit
AVS -
Sulfide (S*) 0.008
SEM
Cadmium (Cd) 0.001
Copper (Cu) 0.002
Lead (Pb) 0.003
Mercury (Hg) 0.0001
Nickel (Ni) "0.006
Zinc (Zn) -0.005

4.3.2 Corrective action

4.3.2.1 Corrective action may necessitate re-preparation and re-analysis of the sample
set. For example if an analyte were found in the blank but not in any of the .
associated samples then sample group may not require re-analysis. In addition,
if sample levels exceed 20 times the blank, the level of contamination may be
considered insignificant. In any case, if re-preparation and re-analysis is not -
being undertaken, the analyst must first discuss the issue with the Quality
Control Officer. It is the laboratory's responsibility to ensure that method
‘interferences caused by contaminants in acids, solvents, reagents, glassware, and
other sample processing hardware leading to discrete artifacts and/or elevated
baselines in the analytical run be minimized. In the extreme case of chronic
contamination, blanks may have to be analyzed from each stage of the sample
processing to determine the contamination source so it can be eliminated. In all-
cases where blank contamination exceeds the control limit, a narrative comment
must be made which documents the corrective actions taken.

4.4 Laboratory Fortified Sample Matrix (LFM)

44.1 Crtena

4.4.1.1 A sample is chosen at random from the samples to be analyzed, and an aliquot
of spiking solution is added to this sample prior to preparation. The analyst
should attempt to avoid selecting sample which are identified by the client as
blanks. The LFM is analyzed exactly as a sample including exposure to all
glassware, equipment, and reagents that are used with samples. The LFM is
used to determine if sample matrix contributes to the bias of the analytical .
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res.ults. The LFM is also known as a Matrix Spike. One matrix spike per 10
samples.

(R1-S1)* 100

% REC =
" TV

where:
R1 = measured concentration in the spiked sample
S1 = measured concentration in the sample
TV=True Value concentration of analytes spiked in sample

4.4.1.2 The current %REC control limits for AVS and SEM are listed in the table

below: : :
Analyte . % Recovery

AVS
Sulfide (S) 50-150

SEM
' Cadmium (Cd) 75-125
Copper (Cu) 75-125
Lead (Pb) 75 -125
‘Mercury (Hg) 75 =125
Nickel (Ni1) ' 75 -125
Zinc (Zn) 75-125

442 Corrective action

442.1 Ifatrend in out of control %REC values is observed, the methods used mustbe
examined to determine the source of variance. Once this source is identified, the
method must be changed so that samples can be analyzed with a predictable
recovery. Generally, if recoveries are out of control and no analytes of interest
are detected in any of the samples, no immediate action will be taken on that
sample set. If integrity of reported sample values is in doubt, re-analysis may be
called for. Corrective actions should be discussed with the Quality Control
Officer.

4.42.2 Ifboth the matrix spike and blank spike are out of control low and there was no
recoveries in the sample(s), then the sample results may be considered false
negatives and re-analysis may be required or spike recovery limits may need to
be re-evaluated. '

- .
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4.5 Laboratory Fortified Blank (LFB)
4.5.1 Crtena

4.5.1.1 A method blank spike follows the same protocol as with the matrix spike
analysis except that the spiking solution is added to a method blank solution
instead of an actual sample. The LFB is analyzed exactly as a sample including
exposure to all glassware, equipment, and reagents that are used with samples. -
The LFB is'used to determine if method analytes are recovering within the
acceptable limits. The LFB is also known as a Blank Spike. One blank spike
.per 20 samples. '

R2* 100 -

% REC=
TV
where: .
R2 = measured concentration in the spiked blank
TV=True Value concentljation of analytes spiked in blank
4.5.1.2 The current %REC control limits for AVS and SEM are listed in the table .
7 below: ; : »
Analyte % Recovery
AVS 4
Sulfide (S) . 85-105
SEM
Cadmium (Cd) 75-125
Copper (Cu) 75-125
Lead (Pb) 75 - 125
Mercury (Hg) 75-125
Nickel (N1) . 75 -125
Zinc (Zn) 75 -125

4.5.2 Corrective action

4.5.2.1 Ifatrend in out of control %REC values is observed, the methods used must be
examined to determine the source of variance. Once this source is identified, the
method must be changed so that samples can be analyzed with a predictable
recovery. Generally, if recoveries are out of control and no analytes of interest
are detected in any of the samples, no immediate action will be taken on that .
sample set. If integrity of reported sample values is in doubt, re-analysis may be

7
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called for. Corrective actions should be discussed with the Quality Control
Officer.,

4.5.2.2 Ifboth the matrix spike and blank spike are out of control low and there was no
recoveries in the sample(s), then the sample results may be considered false
negatives and re-analysis may be required or spike recovery limits may need to_
be re-evaluated.

4.6 Sample Duplicate
4.6.1 Criteria

4.6.1.1 At least one duplicate sample per 20 samples per matrix is requlred RPD
values are calculated as follows:

IS1 - S2| * 100

RPD =
(S1+S2)2

where: :
S1 = measured concentratlon in the initial analysis

" S2 = measured concentration in the duplicate analysis

4.6.1.2 The current % RPD control limits for AVS/SEM are listed in the table below:

Analyte %RPD
' AVS .
Sulfide (§°) 30
SEM : _
Cadmium (Cd) | 20
Copper (Cu) 20
Lead (Pb) 20
Mercury (Hg) 20
Nickel (Ni) 20
Zinc (Zn) 20

. 4:6.2 Corrective action

4.6.2.1 Ifatrend in out of control RPD values is observed, the methods used must be
examined to determine the source of variance. Once this source is identified, the
method must be changed so that samples can be analyzed with a predictable
reproducibility. Generally, if recoveries are out of control and no analytes of
interest are detected in any of the samples, no immediate action will be taken on
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that sample set. If integrity of reported sample values is in doubt, re-analysis
may be called for. Corrective actions should be discussed with the Quality
Control Officer.

S. Operatidn Procedures

5.1 Sample Preparation

5.1.1 Assemble glassware as illustrated in Appendix IL.

5.1.2 Add a measured amount, approximately 10.0 gm, of wet sample to the reaction flask-
(first flask), magnetic stirring rod, and 100 mL of DIW. If the AVS concentration is
expected to be high, less sample maybe used. It is not recommended to use less than 2.0
gm, due to sulfide oxidation and sample heterogeneity.

5.1.3 Add 25 mL of the 6M hydrochloric acid solution to the separatory funnel.

5.1.4 Fill the second flask with 175 — 200 mL of potassium acid phthalate solution. This
~ solution is to buffer the hydrochloric acid from the reactlon flask, as it would interact
with the silver nitrate solution.

5.1.5 Fill-the third and fourth flask with 175 - 20b mL of the silver nitrate solution. : .
5.1.6 Make sure that all of the rubber stoppers are on tight and start the magnetic stirrer.
5.2 Sample Analysis (AVS)

5.2.1 Purge the system for 10 minutes with 100 cc/min of nitrogen gas. Reduce the flow to 40
cc/min and continue purging for 10 minutes. ' -

5.2.2 Begin to add the hydrochloric acid to the sample in the reaction flask. Do not drain all of
the acid into the reaction flask, leave approximately 2 mL in the separatory funnel.

5.2.3 Reduce the flow of nitrogen to 20 cc/min and continue purging for 1 hour.

5.3 Sulfide Analysis

5.3.1 - After the sample has been purged for one hour, check the fourth flask for precipitate. If
there is precipitate in the fourth flask then the sample will need to be re-analyzed with
less sample weight. If there is no precipitate in the fourth flask, then continue.

5.3.2  Filter the solutions from the third and fourth flask on to a preweighted 1.2 micron filter.
Dry at 105°C, cool in a desiccators, and weigh. :
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5.3.4 Calculate the amount of silver sulfide (in gm) as the difference between the-weight of
' dried silver sulfide with filter minus the weight of the preweighed filter.

5.4 AVS Calculations
5.4.1 Calculate the amount of sulfide in the sample (pmoles):

Silver sulfide (gm)
Sulfide in Wet Sediment, pmoles = - . * 10°
2478 )

" 5.42 Calculate the sulfide (AVS) concentration per gram of sample (umoles/gm):
.S ’
AVS, ymoles/gm DB = --------
T*W

Where,
S = Sulfide in Wet Sediment, pmoles
T = Total Solids (ratio of dry weight to wet weight)
W = Sample Weight (gm) as received ‘

5.5 Simultaneously Extracted Metals Analysis (SEM)'

5.5.1 After the generation of sulfide has been completed, filter the sediment suspension
remaining in the reaction flask through a fast fiberglass filter (Whatman GF/D).

5.5.2 Transfer the solution to a 250 mL volumetric flask. Rinse the filtering flask 3 times with
DIW and add the rinses to the volumetric flask. Dilute to volume with DIW.

5.5.3 Metals (cadmium, copper, rﬁckel, lead, and zinc) will be analyzed by ICP as outlined in
Laucks’ SOP LTL-7105.

5.5.4 Mercury will be analyzed as outlined in Laucks’ SOP LTL-7501.
5.6 SEM Calculations |

5.6.1 Below are the calculations for the SEM portion of the analysis. “Metal” indicates only
one of the target metals of interest and all of the metals of interest will need to be
calculated.

5.6.2 Convert metal results from ug/L to umoles/L:
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X, pmoles/L= --------
Y

Where,
X = Metal result in pmoles/L
U = Metal result in ug/L
Y = Molecular weight of metal

5.6.3 Convert metal results from pmoles/L to pmoles:

v X
Z, pmoles= --------
v4

Where, ‘
Z = Metal in Wet Sediment, umoles
X = Metal result in pumoles/L
V = Final Volume in L

5.6.4 Convert metal results from pmoles to pmoles/gm DB and report value:

Z

M, umoles/gm DB = N
T*W

Where,
' M = Metal in Dry Sediment, pmoles/gm
Z = Metal in Wet Sediment, pmoles
T = Total Solids (ratio of dry weight to wet weight)
W = Sample Weight as received

5.7 SEM to AVS Calculation

'5.7.1 Calculate the ratio of SEM to AVS

A

SEM/AVS, umoles/gm DB = --------
B

Where,
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A =1Is the sum of al! the metals (cadmium, copper, lead, mercury, nickel,
and zinc) results, pmoles/gm DB
B = The AVS result is determined in Section 5.4.2, umoles/gm DB

5.7.2 A SEM:AVS ratio greater than one suggeSts that toxicity is possible while a ratio less
than one suggests that the metals in the sediment are not toxic.

5.8 Bench Sheets
5.8.1 A copy of the bench sheets can be found Appendix IiI
5.9 Quality Control Reports

5.9.1 All results for quality control tests are entered into the lab database. If the datais for a
data packet, copies of the printouts will be included in the data packet. Otherwise, their
entry ID will be noted on the QC_DB Report Form. The routine minimum is a duplicate, . °
if there is sufficient sample.
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, Laucks Testing Laboratories
AVS/SEM QC Requirements and Corrective Actions
QA Element Method Laucks -Frequency Corrective | Documentation
Criterion Criterion - Action ' ,
Method Blank for <MDL <% of the 11 per 20 sample [ Re-analyze or | Corrective
AVS Reporting matrices use narrative | Action Form
Limit comments and/or narrate
Method Blank for <MDL <%z of the 1 per 20 sample | Re-analyze or | Corrective
SEM Reporting matrices use narrative | Action Form
Limit comments and/or narrate
Blank Spike for AVS [85-105% |85—105% 1 per 20 sample | Re-analyze or | Corrective
% REC matrices use narrative |Action Form
comments and/or narrate -
Blank Spike for SEM | None 75-125% |1 per 20 sample | Re-analyze or | Corrective
% REC matrices use narrative | Action Form
' comments ~ - |and/or narrate
-|MS for AVS % REC |None 50-150% 1 per 10 sample | Re-analyze or | Corrective
matrices use narrative | Action Form
comments and/or narrate
MS for SEM % REC |None 75-125% 1 per 10 sample | Re-analyze or | Corrective
matrices use narrative | Action Form
comments and/or narrate
Duplicate Analysis, |None +30 1 per 10 sample | Re-analyze or | Corrective
for AVS matrices use narrative | Action Form
% RPD A : _ | comments and/or narrate
Duplicate Analysis, |None +20 1 per 10 sample | Re-analyze or | Corrective
for SEM matrices use narrative | Action Form
% RPD comments and/or narrate
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Glassware Assemblely

® 0 ® ® ®

1 — Nitrogen Gas, 99.999%
2 — Regulator
3 — Flow Meter/Controller
4 — Reaction Flask
: 5 ~ Magnetic stirrer
- 6 — Separatory Funnel
7 — Potassium Acid Phthalate Solution Flask
8 — Silver Nitrate Solution Flasks

Laucks Testing Laboratories, Inc.
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AVS Analysis Bench Sheet
Item Date Analyst Checker
Prep #1 [
Analysis /!
Sulfide Standardization
Sulfide 0.025 N 0.025N Sulfide Average
Spiked Todine Na,S,0s5 Conc. Sulfide Conc.
Solution ID (L) (mL) (mL) (mg/L) (mg/L)
P. Blank 0. 10. 5 SEES
aa
bb
AVS Bench sheet
Sample Silver Sulfide Silver Sulfide in Wet ~ AVS
Container Weight Tare + Tare Sulfide Sediment Result
ID (gm) (gm) (gm) (gm) (umoles)

(nmoles/gm DB)

Sulfide conc., mg/L = {[(a)(b) - (c)(d)] x 16.03} -e/f

g
S, pmole = —-——- * 10°

247.8

S

a = Normality of lodine

b = lodine (mL)
¢ = Normality of Sodium Thiosulfate

d = Sodium Thiosulfate (mL)

e = P. Blank Correction, mg = [(a)(b} - (c)(d)] x 16.03

f = Spiked Sulfide (L)

AVS, ymoles/gm DB = -———--

T*W

g = Silver Sulfide (gm)

S = Sulfide in Wet Sediment, umole

T = Total Solids
W = Sample Weight'(gm )

Laucks Testing Laboratories, Inc.
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" 1. _Introduction and Scope

1.1  This digestion procedure is used for the preparation of aqueous samples, TCLP and
mobility-procedure extracts, and wastes that contain suspended solids for analysis by
inductively coupled argon plasma spectroscopy (ICP). The procedure is used to
determine total metals.

1.2 Samples prepared by Method 3010A may be analyzed by ICP for the following:

Aluminum Calcium Magnesium *Silver

* Antimony Chromium Manganese Sodium
Arsenic Cobalt Molybdenum Thallium
Barium Copper Nickel - *Tin
Beryllium Iron : Potassium Vanadium
Cadmium Lead - Selenium Zinc

. * Although antimony, silver and tin are not listed in the original SW846 document as
analytes that may be analyzed from samples prepared by Method 3010A, Laucks has
demonstrated adequate recovery for these analytes from this digestate.

1.3 This digestion procedure is not suitable for samples which will be analyzed by ICP-MS
because hydrochloric acid can cause interference. Consult Method LTL-7008 for
samples requiring ICP-MS analysis. :

2. Summary of Method

2.1 A mixture of nitric acid and the material to be analyzed is refluxed in a covered beaker.
This step is repeated with additional portions of nitric acid until the digestate is light in
color or until its color has stabilized. After the digestate has been brought to a low
volume, it is refluxed with hydrochloric acid and brought up to volume. If a sample goes
to dryness, it must be discarded and prepared again.

3. Safety Procedures

3.1  These procedures involve the use of strong and/or hot acid solutions. The analyst must
wear eye protection, a lab coat, and gloves to protect against burns. :

3.2 These procedures involve hot plates or hot blocks which may present the danger of burns
from heated surfaces and electrical hazards. The analyst must take appropriate caution to
. " avoid injury from these sources.

" Laucks Testing Laboratories, Inc.
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3.3  Samples and spiking solutions may contain high levels of toxic metals and other
unknown constituents. The analyst must take every precaution to avoid contact with
these potentially hazardous materials and should wash hands thoroughly before eating or
going home for the day.

4. Eghigment

Plastic digestate bottles, precleaned
100-mL graduated cylinder, acid-washed
Eppendorf or other micropipets

Block digester at 90-95° C.

Glass funnels, acid-washed

Filter paper, Whatman No. 41 or equivalent
Thermometer

Noté: Al'l glassware used for this digestion must be prepared by the method stated in Inorganics

Glass Cleaning Procedures, LTL-7003.

5. Reagents

5.1  Reagent Water. - Reagent water will be interference-free. All references to water in the
method refer to reagent water unless otherwise specified.

5.2 Nitric acid (concentrated), HNO3, Trace Metals analjzed
5.3 Hydrochloric acid (concentrated), HCI, Trace Metals analyzed.

The method blank, prepared along with the samples, is used as a contamination check. Since the
holding time for all analytes associated with this method have a holding time of 6 months,
repreparation would not be an issue if contamination was traced to a specific reagent.

6. Acid Digesfion Procedure

See Appendix A for digestion log.

See Appendix B for flowchart.

See Appendix C for Quality Control solutions.

See Appendix D for Procedure Checklist

See Appendix E for Page from Standards Logbook

6.1 Transfer a 100-mL representative aliquot of the well-mixed sample to a digestate bottle
and add 3 mL of concentrated HNQ3. If only one graduated cylinder is used for all .

Laucks Testing Laboratories, Inc.
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6.2

samples, the preparation blank is to be the last sample dispensed to assure the absence of
sample carry-over. Place the digestate bottle on the block digester and carefully
evaporate to 5 mL, making certain that the sample does not boil and that no portion of
the bottom of the bottle is allowed to go dry. Make several holes in the top of one
digestate bottle and suspend a thermometer in the lid. Place this digestate bottle full of
water on the block digester. Make sure the thermometer does not touch the bottom.

- Record the temperature achieved during the digest on the digest log. Cool the digestate

and add another 3-mL aliquot of HNO3. Return the digestate bottle to the block digester

"and adjust the temperature, if necessary, so that a gentle reflux action occurs.

Continue heating, adding additional HNO3 as necessary until the digestion is complete,
indicated when the digestate is light in color or does not change in appearance upon
additional heating. Evaporate the samples to 3 mL, not allowing any portion of the
bottom of the beaker to go.dry. After allowing the beakers to cool, add 5 mL of
concentrated HCI and 5 mL reagent water. Reflux the samples for an additional 15
minutes to dissolve any precipitate or residue resulting from evaporation.

Note: If a sample is allowed to go to dryness at any stage of the digestion procedure, low | -

recoveries will result. The sample must be discarded and prepared again.

6.3

6.4

After cooling the digestate bottles, add SmL concentrated HCl to obtain a final acid
concentration of approximately 10%. Bring the digestate to a final volume of 100 mL. If
silicates or other insoluble material that could clog the nebulizer are present in the
samples, the samples should be allowed to settle overnight prior to analysis. Filtration
should be performed only if there is concern that the insoluble material will not settle out

of solution. Place a funnel over the digestate funnel and use a Whatman no. 41 filter.

Pour the sample in the filter. Acid wash filter apparatus to avoid sample contamination.
Dilute the samples to a final volume of 100 mL. Samples should be stored in digestate
bottles. :

The prepared samples are then transferred to the metals analysis department. The
digestion log is to reflect the time at the start and finish of the digest. In order to
maintain strict chain of custody, the time and date when the digestates are relinquished to
the analysis department, as well as the initials of the analyst accepting the digest, are
recorded on the digestion log.

7. _Quality Control

7.1

In each batch or SDG consisting of no more than 20 samples, a preparation blank is
created. This consists of 100 mL of reagent water and the appropriate amounts of nitric
and hydrochloric acid, digested in exactly the same way as the samples. If only one
graduated cylinder is used for all samples, the preparation blank is to be the last sample
dispensed to assure the absence of sample carry-over. The blank should be labeled on

Laucks Testing Laboratories, Inc.
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the digestate bottle in the following way: B, date, instrument, S or W (for soil or water)
and the sequence number of the digestion. Example: B111794ICPWOL1.

Spiked samples should be employed to determine accuracy. In each batch or SDG
consisting of no more than 20 samples, either matrix spike / sample duplicate (MS/Dup)
or matrix spike / matrix spike duplicate (MS/MSD) samples will be prepared. For
SW846-specified quality control measures, MS/Dup samples will be prepared in the
following way. Dispense one sample in triplicate. Two will be digested exactly as any
other sample. The third must be spiked with the appropriate spike solutions determined

. by the analyst, and then treated as any other sample. Spike additions must be witnessed

by a second individual and initialed on the bottom of the digest log. All glassware
and digestate bottles must be marked appropriately. If MS/MSD samples are required
instead of the SW846-specified MS/Dup, both the second and third aliquots must be
spiked and all glassware and digestate bottles marked appropriately.

Determine the analytes required for analysis by consulting sample work order
information. Each spiking solution is given its own unique number according to the page
and line of the standards logbook which it is entered into. This number and the volume
dispensed must be clearly recorded on the digestion log. A sample page from the
standards logbook is included in Appendix E.

In each batch or SDG consisting of no more than 20 samples, either a Blank Spike (BLK
SPK) or a Laboratory Control Sample (ICP LCSW) must be digested.in exactly the same
manner as a sample. A Blank Spike consists of 100 mL of reagent water spiked at the
levels determined by the analyst as outlined in Section 7.3.

8. References

8.1

USEPA, Test Methods for Evaluating Solid Waste Phys1ca1/Chem1cal Methods, USEPA
SW846, most recent version, Method 3010A.

Laucks Testing Laboratories, Inc.
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AUCKS ICP “Place 3 V i the box next to the
TESTING LABORATORIES. INC. A DIGESTION LOG method performed.
¥ Digest start : dateitime ' Digest finish : date/time SW-846 3005A 1LMO04.0-water
SDC % 20 77 ol - (3 -cl (1Y -0 [ | SW3e63000A [ ] ILMO40sorl 1
Rt iy o : 2o 7C: o SW-846 3050A SW-846 30508 |
Sample Final :
Sample Size | Volume Color Clarity Text | Art Comments "| Bottle
D (g:mL) (mL) Bef | Aft | Bef | Aft | ¥
Ol gol Fotgipend] (v | w0 | Ju | o || ' - allon
[ .
02 L n LL_S\u‘ Y ] i1z /3 - (/- & S
\ . .
03| blpeg-cl X . 1t
04 oljo&f~ c 2 1 ~ 2
05 — .C‘ } [ 1 ‘f
06 — oy ) 15
s? 08 : — oY ’ J ) _‘ . 23
09 _ox | | | 24
10 —<4 L ‘ : 1
11 —ox| L Il LR - |ar
F— — o
™ <
14 .
15 . P A e A
16
17 i
18 ]
19 | -~ _
20 4 e
: Pa
21 |
22 . /’
23 /
28| :
Chain Digest Relinquished - Digest Accepted Digest Disposed Hot Plate
of Date/ Time : Analyst Analyst Date Temperature. °C
Custod — . ’ ) - - '
o I-ty-el 187 (g ooy’ ()L- 0\{(?:[0\ 4 %LLL‘A
Reagen HNO, HCl P 20:
Lot N?am:er "{ Y ‘7 ' : l \{ 3 [2 A H:0: et

Color 1=Red, 2=Blue, 3=Yellow, $=Green, 5=Orange, 6=Violet. 7=White, 8=Brown, 9=Grey, 10=Black, 11=Colorless
Clarity t=Clear, 2=Cloudy, 3=Opaque Co
P:\metals\bachshee\icpdig.doc . .
Texture F=Fine (powdery), M=Medium (sandy), C=Coarse (rocky) Artifacts: If “Yes™, give description in the comments field. )
P:\metals\bochsheelicpdig.doc - ' ‘ - - ==
. . : . .. . nanv
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Start -
Y

Determine if
MS/Dup or
MS/MSD are
required for
analysis; LCS or
Blank Spike

1 .
Transfer sample
aliquot to beaker,

spike samples, add
conc. HNO3

Heat to evaporate to
low volume

Coot beakers, add
conc. HNO3

3 .

Reheat, increase
temperature to
create gentle reflux

" action

Heat and add conc.
HNQ3 to complete
digestion,
evaporate to low
volume

e

Cool beakersadd

conc. HCl and Sample Yes
reagent water, wentdry?
- reﬂux ,
o No
Add conc. HCI, filter
if necessary and
adjust volume
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The LCSW for the ICP digest was made by diluting 10 mLs of CLP-SPIKE and 50
mLs of LTL-6 solutions, and 2 mLs of conc. HNO, to 1000 mLs with type I water.

ICP LCSW.

A 100 mL aliquot of this solution was then digested.

ICP Analytes
Analyte Concentration in Analyte Concentration in
Digest (ppb) Digest (ppb)
Al 20000 Pb 500
Ba 20000 Mg 500000
Be 500 Mn 1500
Cd 500 Ni 4000
Ca 500000 K 500000
Cr 1000 Ag 1000
Co 5000 ‘Na 500000
Cu 2500 \% 5000
Fe 10000 Zn 2000
Sb 6000
Other Analytes
Analyte Concentrationin |  Analyte Concentration in
Digest (ppb) Digest (ppb)
As 1000 Tl 1000
Se 500

Tables based on a f_mal volume of 100 mL.

Laucks Testing Laboratories, Inc:
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ICP Spikes

e The CLP spike solution for ICP digest was made by dilu'ting 10 mLs of CLPP-

SPK-1™, 10 mLs of CLPP-SPK-2™, and 10 mLs of CLPP-SPK-3™ to 100 mLs
with Type II water. '

e Add 1000 }ilLS of CLP spike solution to water samples and 2000 uLs of CLP
spike solution to soil samples prior to digestion.

ICP Analytes

Analyte Concentration in - Analyte Concentration in
Digest (ppb) Digest (ppb)

Ag 50 Fe 1000
Al 2000 Mn 500
As 2000 Ni 500
Ba 2000 Pb 500
Be 50 Se 2000
Cd 50 Sb 500
Co 500 Tl 2000
Cr 200 \Y% 500
Cu 250 Zn 500

. Table based on a ﬁﬁal volume of 100 mL for water digests, and 200 mL for soil digests. .

Laucks Testing Laboratories, Inc.
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ICP
CLP-LOW SPIKES

e Add the analytes from the two tablés below into separate 100 mL volumetric
flasks which contain ~50 mL of Type II water and 5 mL of HNO,.

ICP-1
Analyte ~ Volume Stock Concentration Spike Concentration
Sb 500 pL 1000 ppm 5 ppm
Al 5000 pL 1000 ppm 50 ppm
Ba 2000 pL 1000 ppm 20 ppm
Be 100 pL 1000 ppm 1 ppm
- Cr 500 puL 1000 ppm » 5 ppm
Co 1000 pL 1000 ppm 10 ppm
Cu 500 L 1000 ppm 5 ppm
Fe 2500 puL 1000 ppm 25 ppm
Mn 500 pL 1000 ppm ‘ 5 ppm
Ni 1000 pL 1000 ppm 10 ppm
\"4 1000 pL 1000 ppm . 10 ppm
Zn 1000 pL 1000 ppm 10 ppm
ICP-2

Analyte Volume ‘Stock Concentration Spike Concentration
Ag 500 puL 1000 ppm 5 ppm

Laucks Testing Laboratories, Inc.
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o Add 1000 pL of ICP-1 and 1000 pL of ICP-2 spike solutions to water samples

prior to digestion. For soil samples, add 2000 pL of each spike solution prior to
digestion. The final digest will contain: '

Concentration Concentration

Analyte . in Digest Analyte in Digest

Sb ' 50 ppb : Al 500 ppb

Ba 200 ppb - Be 10 ppb

Cr 50 ppb Co 100 ppb

Cu 50 ppb Fe 250 ppb

-~ Mn 50 ppb Ni 100 ppb

-V 100 ppb Zn 100 ppb
Ag - 50ppb

Table based on final volume of 100 mL for water digests, and 200 mL for soil digests:

- Laucks Testing Laboratories, Inc.
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PDCA
SPIKES and LCSW

The LCSW for the PDCA extraction was make by adding 10 mL SPEX

ICV-1™ solution to 100 mL of Type II water prior to extraction. The spike was
made by adding 1000 pL of CLP SPK solution to a 100 mL aliquot of the sample
prior to extraction. ‘

ICP Analytes
Concentration Concentration
Analyte in Digest Analyte in Digest
Cd ' 50 ppb Mn 500 ppb
Co - 500 ppb Ni 500 ppb
Cu " 250 ppb Ag 50 ppb
Fe 1000 ppb ‘ \% 500 ppb
Zn 500 ppb
Graphite Furnace AnalYtes
Concentration Concentration
Analyte in Digest Analyte in Digest
Pb 500 ppb Tl 2000 ppb

Se 2000 ppb

Tables based on a final volume of 100 mL.

Laucks Testing Laboratories, Inc.
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SW846-3010A AQUEOUS DIGESTIONS (LTL-7010)
- SWDIW* SWDFW

ICP ~ ICP-MS

QC: Blk, LCSW, Dup/Spk QC: BIk, LCSW, Dup/Spk

100mL sample 100 mL sample

Add spikes Add spikes

3mL HNO, 0.5mL HNO,

Reduce sample to 5 mL | 2 mL H,0,

Cool 10 min Reduce sample to 25-50mL

Add 3 mL HNO, Final Volume 100mL @)

Reduce sample to 3mL

Cool 10 min

Add 5 mL DIW and 5 mL
HCI

Heat 15 min |

Cool 10 min

Add 5 mL HCI]

Final Volume 100mL

* For SWDIW: If samples look clear use method SW846-3005A
(LX_WM6).
For TCLP or dirty samples, use method SW846-
3010A(SWDIW).

p:\metals\bnchshee\3010a.doc .
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1. Introduction and Scope

1.1

1.1.1

1.2

1.2.1

1.3

1.3.1

1.3.2

Method Description:

‘This SOP covers the cold vapor analysis of Hg using the Perkin-Elmer Flow Injection

Mercury System, Model 400 (FIMS 400). Sample handling and preparation are as
required by SW-846 methods 7470/7471 and 245.1/245.5. This SOP is also valid for the
preparation.and analysis of samples under CLP protocol when used in conjunction with
the SOW ILMO04.1. Where the requirements of these procedures differ, the more
stringent requirements are used. The requirement of analyzing soil samples in triplicate
under 7471 is not used except upon request.

After preparation and digestion to convert Hg to its ionic form, 0.5 mL of sample is
introduced into a stream of carrier solution (3% HCI), mixed with a SnCl, suspension to
reduce the Hg ion to its metallic form, which is then carried into an absorption tube
through which passes light at a wavelength of 253.7 nm. The absorptlon 1s then
measured. :

This method is restricted to use by, or under the supervision of analysts experienced 1n
the technique described. Each analyst performing this method must have demonstrated
the ability to perform the described analysls

Sample Collection, Sample Storage, Holding Times

Samples are stored either in glass or plastic. The holding time is 28 days from collection.

Soil samples are stored at 4° 2° C. Water samples are stored at room temperature.
Water samples are preserved by the addition of HNO, to a pH <2.

Interferences

This section covers interferences which may potentially occur with the FIMS associated
with sample or standard preparation or gas or liquid flow through the system.

Foaming

1.3.2.1 If excess foaming results in liquid being transportéd into the quartz cell, the reagent

1.33

stream should be stopped immediately, and the tubing and cell assemblies should be
disassembled and cleaned.

Precipitates
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1.3.3.1 All solutions used with the FIMS (samples, carrier solutions, and reducing agents) must

1.3.4

be free of solid particles since they are transported through the narrow tubing and valve
openings. In addition, the formation of precipitates during the course of a reaction must
be avoided. When such a case occurs, an appropriate dlgestlon or separation method
should be used to remove the offending component.

Contamination

1.3.4.1 The detection limits obtainable using the FIAS-System are very often a function of the

1.4

1.4.1

1.4.2

1.4.3

1.4.4

1.4.5

1.4.6

degree of contamination in the samples and the reagents rather than of instrument
capabilities. Contamination is the main source of efror when working at the nanogram
levels typical for FIMS analyses. Careful operation of the instrument, selection of proper
sample preparation techniques, and good laboratory cleanliness practices are the most .
important prerequlsltes for minimizing contammatlon

Definition of Terms

This section defines terms and acronyms as they are used in this SOP. Other terms, such
as MS/MSD or method blank, are not defined here since it is assumed that the user of this
SOP already understands their more general meaning.

LFB - Laboratory Fortified Blank - A sample of DIW to which a known amount of Hg is
added.

CRA - a sample of DIW to which a known amount of Hg is added. Thisis alow
concentration to verify the curve is valid near the reporting limit of 0.2 pg/L.

CCB - Continuing Calibration Blank - This is the same acronym used in the CLP
program. This is a blank which is analyzed immediately after the CCV (almost always
after every 10 samples and at the end of the analytical run) during the analysis sequence
to determine whether the instrument or system has maintained a stable baseline.

CCYV - Continuing calibration verification. - This is the same acronym used in the CLP
program. This is a standard analyzed at some prescribed frequency (almost always after
every 10 samples and at the end of the analytical run) during the analysis sequence to
determine whether the instrument or system has remained in calibration.

-CLP - Contract Laboratory Program - The USEPA program that contracts with

laboratories 'to provide laboratory services. The term has come to mean a much broader
set of methods and deliverables. In context of this SOP, CLP means procedures or
operations which are detailed in the CLP contract and which are extended to a broader
working definition.
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1.4.7

1.4.8

1.4.9

1.4.10

1.4.11

1.4.12

"1.4.13

1.4.14

1.4.15

1.4.16

Corr Coef, CC - Correlation coefficient - A measure of the "goodness of fit" of a set of
data to a linear regression model. The closer the value is to 1, the higher the degree of
confidence in the correlation

DIW - Deionized water - Lab reagent water. This water should be free of virtually all
analytes. '

ICB - Initial calibration blank - This term is borrowed from CLP. An instrument blank is
made up in the same way as calibration standards, without target analytes.

ICV - Initial calibration verification - is a standard which is analyzed at the start of each
analytical run that is compared to the initial multi-point calibration to determine whether
the instrument calibration is accurate. This verification standard is from a source different
from that used to make the calibration standards

IDL - Instrument detection limit. The lowest concentration of a target analyte that will
yield a signal:noise ratio of least 3x. Determined quarterly using blanks to which a
known quantity of standard has been added. The IDL is determined by analyzing 7

replicates spiked at 2-5 times the expected IDL on three non-consecutive days. The sum

of the standard deviations of the three runs is the IDL.

3

MDL - Method detection limit - The lowest concentration a sample which will yield a
positive result that is greater than zero at a known level of conﬁdence MDLs are
empirically determined by Laucks annually

MDL standard - Method detection limit standard - A standard prepared so that the
concentration of Hg is 1-5 tlmes the antlmpated MDL

LCS - Laboratory Control Sample - A sample containing a known quantity of Hg used to
verify digestion and analysis. LCSW indicates a water sample. It is used interchangeably
with ICV. LCSS indicates a soil sample. '

RSD or %RSD - Relative standard deviation or percent relative standard deviation - The
ratio of the standard deviation of a set of values to the mean of the set of values. A

‘measure of the similarity of the values one to another.

PBW - A blank carried through the sample preparation and digest procedures.
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2. Equipment, Standards and Reagents

2.1

2.1.1

2.2
2.2.1

222

223

224

225

2.2.6

227

228

Equipment
Equivalent equipment may be used where appropriate.

FIMS 400 automatic Hg analyzer

Perkin Elmer AS-90 autosampler

Epson LQ300 dot-matrix printer

Hot water bath

BOD bottles

Analytical balance

Micropipettes: 20, 50, 100, 200, 500 and 1000 pl
50 mL and 15 mL plastic centrifuge tubes

Standards
All standards must be prepared in 0.15% HNO,.

1000 ppm H-g stock solution: Vendor supplied. Currently purchased from Inorganic
Ventures. .

Working Hg solution: Dilute 100 pl of 1000 ppm Hg stock solution to 100 mL in DIW
to which 0.15 mL HNO, has been added. The identification number of the standard
solution used and the dilution must be entered in the standards logbook. This solution

- must be prepared daily. The identification number of the working standard must also be

recorded on the bench sheet (digestion log-Appendix II).

0.2 pg/L standard - Place 100 mL DIW in a BOD bottle. Add 20 ul working Hg
solution. .

0.5 pg/L standard - Place 100 mL DIW in a BOD bottle. Add 50 pul working Hg
solution.

1.0 pg/L standard - Place 100 mL DIW in a BOD bottle. Add 100ul working Hg
solution. :

2.0 pg/L standard - Place 100 mL DIW in a BOD bottle. Add 200 pl working Hg
solution.

5.0 ug/L standard - Place 100 mL DIW in a BOD bottle. Add 500 pl working Hg

solution. .
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2.2.9
2.2.10

2.2.11

2212

2.2.13

2.2.14

22.15

23
2.3.1
232 |
233
234

235

10.0 pg/L standard - Place lOO mL DIW in a BOD bottle. Add 1000 pl working Hg
solution.

100 ppm Hg stock solution: Vendor supplied. Currently purchased from Spex
Certiprep.

ICV Standard - Dilute 1000u1 of 100 ppm Hg stock solution to 100 mL in DIW to
which 0.15 mL HNO, has been added. The identification number of the standard solution
used and the dilution must be entered in the standards logbook and the digestion log
(Appendix II). This solution must be prepared monthly from an independent stock
solution, ie a different vendor than the stock solution used to prepare the calibration and
quality control samples.

ICV solution - Add 100 mis DIW td a BOD bottle. Add sufficient ICV solution to

produce a concentration of 1.0 to 5.0 pg/L. Currently a concentration of 4.0 pg/L is in
use.

’

CCV/CCB/Blank Spike (Soils only) - In setting up the run, use the 5.0 pg/L standard
for the CCV and Blank Spike; for the CCB use the calibration blank.

MS/MSD or MS/Duplicate - Add 500 pl of the working Hg solution to the samples
being spiked. When performmg Hg under CLP protocols use 100 pl of the working Hg
solution and perform MS/Duplicate.

LCSS - Laboratory control soil sample. Concentrations and limits are certified by the
vendor. '

~

Reagents:

DIW - deionized water free of impurities.

- H,SO, (sulfuric acid) - concentrated, reagent grade

HNO, (nitric acid) - concentrated, reagent grade
HCI (hydrochloricacid) - concentrated, reagent grade

Stannous chloride - Add 27.5 g. SnCl,2H,0 (stannous chloride 'dihydrate) to 2.5 L DIW
to which has been added 75 mL concentrated HCI.
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2.3.6 KMnO, (potassium permanganate) - Dissolve 100 g. KMnO,, marked “suitable for Hg

2.3.7

2338

239

determination”, in 2 L DIW. This is a saturated solution. Sufficient undissolved KMnO,
should be allowed remaining in the bottom of the bottle to assure a saturated solution.

K,S,0; (potassium persulfate) - Dissolve 50 g. K,S,0,, marked “suitable for Hg
determination in 1 L DIW. This is a saturated solution. Sufficient undissolved K,S, O
should remain in the bottom of the bottle to assure a saturated solutlon

NaCI/NH,OH'HCI (sodium chloride/hydroxylamine hydrochloride) - Dissolve 240 ‘g
NaCl (table salt is generally used) and 240 g NaCl/NH,OH HCI (reagent grade marked
“suitable for Hg determination”) in 2 L DIW. Contamination has been experienced with
this solution. For this reason a 50% solution should be analyzed by the FIMS 400
whenever a new bottle is made up. If the absorbance (peak height) exceeds .004 the

“solution of NaCI/NH,OH HCl should be disposed-and remade.

Carrier solution - The carrier is a 3% HCI solution.

3. Safety Precautions and Waste Disposal

3.1

3.1.1

3.14

Safety Precautions

All standards, samples and sample solutions should be handled as if they are hazardous
substances.

Refer to.the instrument manufacturer's manual for routine instrument precautions.

Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component or with
high pressure gas and have the potential to do harm if not used properly.

Electrical shock - All instruments present the possibility of electrical shock The operator

- should take all precautions including ensuring that all instruments are operated with fully

grounded power outlets, turning off the instrument and disconnecting the instrument from .
the electrical power supply before working on any electrical components, etc.

Because of the toxic nature of Hg vapor, inhalation or skin contact should be avoided.
The usual precautions should be taken in handling acids.
SnCl, is a skin and eye irritant; avoid contact.

The addition of hydroxylarﬁine after digestion may release gas including chlorine. Avoid
inhalation; use hood if necessary.
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3.1.9 Waste disposal — See SOP LTL-2001 for general information on waste disposal. In

addition, sample digestates are acidic in nature and must be neutralized prior to disposal.

4. Calibration and Quality Control

4.1

4.1.1

4.2

421

Method Detection Limit Study (MDL).

The eétimated MDL for waters is burrently 0.05 pg/L. The estimated MDL for soils is
currently 0.04 mg/kg.

Prior to the analysis of any samples, it is necessary to establish method detection limits.
This procedure is fully described in Laucks SOP on MDL studies. Briefly, it involves the
analysis of 7 replicate samples spiked at a concentration near the anticipated method
detection limit. A Student's T-test is then applied to these measured values to calculate
the MDL. MDL studies for Hg water samples and soil samples are performed annually.

Initial Multi-Point Calibration:

Concentrations:
Standard Concentration
Name
SO 0.0 ug/L
S0.2 0.2 pg/L
S0.5 0.5 pg/L
S1.0 1.0 ug/L
S2.0 20pug/L
S5.0 A 5.0 pg/L
S10. . . 10.0 pg/L

Standards are prepared fresh daily from the working standard in 0.15% HNO,. See section 2.2.2
through 2.2.8 for the preparation details.

422

4.3

43.1

The calibration blank, the ICV, the LCS, the Blank Spike, the ICB and all standards are
digested along with the samples being analyzed. ‘

Calibration Criteria

Calibration curve — “best fit” of points in calibration curve. Linear correlation coefficient
(R) must be equal to or greater than 0.995. '
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432

433

434

43.5
44

441
442

443

4.5

4.5.1

ICV - This is run immediately following a successful curve. This is to verify from a
source of mercury independent from the calibration source that the curve is valid. For
CLP and EPA 245.1/245.5 analyses the recovery limits are 80-120 %, for SW-846
7470/7471 the limits are 90-110%. If recovery is outside of the control limits an
immediate reanalysis is permitted. If still out of control the curve must be reanalyzed
followed by another ICV otherwise continue with an ICB.

ICB — This is run immediately following a successful ICV. This is to verify that there is
no contamination and that the curve is valid. Limitations presently in use are 0.1 pg/L
(1/2 of the reporting limit). If recovery is outside the limit an immediate reanalysis is
permitted. If still out of control, a corrective action must follow and a reanalysis of the

" curve.

A PBW and an LFB are run immediately following the successful calibration. The
limitations on the PBW are the same as the limitation on the ICB. The limitations on the
LFB are as set forth in the laboratory QC database (80-120%). '

If the above criteria are not met, recalibration must be performed.
Continuing Calibration:

A CCV followed immediately by a CCB must be run every 10 samples and after the last
sample. The ICB, PBW and Blank Spike count as samples for this purpose.

Criteria - For CCV’s the recovery limitations are 80% to 120%. For blanks the

" limitations are £0.1 pg/L.

Corrective action - If a CCV or CCB is out of control, an immediate reanalysis 1s

~ permitted. However if the reanalysis is out of control a reanalysis of all samples since the

previous successful CCV and/or CCB must be performed.
Matrix Spike

A sample is chosen at random from the samples to be analyzed, and 500 pl of the

working standard is added (100p! for CLP). The spike level is then 5.0 pug/L(1.0 pg/L for
CLP). The analyst should attempt to avoid selecting samples which are identified by the
client as blanks. As the purpose of the matrix spike is to test the system under "typical”
conditions, the analyst may also avoid selecting the most difficult sample of the batch for
spiking. It is not always required that a matrix spike analysis be performed with each
preparation/analysis batch, however, the minimum frequency for MS analysis is 1 each
per 20 samples per matrix. This will be best accomplished by running one with every
batch for many analyses. This matrix spike sample is used to evaluate the matrix effect
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of the sample upon recovery of the analytes. The recovery of spike analytes is calculated
as follows:"

: (SS-5)
recovery,% = ---------e==-=== * 100
SA
where: :
SS = concentration in spiked sample
S = native concentration in unspiked sample
SA = spiked added, the amount of spiking material actually added to the sample
calculated on the sample basis

452 The recovery criteria are listed in the quality control database and will change from time
to time. Current acceptable recovery limits are 85-116% for SW-7470. All other
methods are 75-125%.

4.5.3 Corrective action

4.5.3.1 Samples with spike recoveries outside control limits will be reviewed for
possible corrective action. Corrective action will first involve recalculation,
followed by pbssible re-preparation, and/or reanalysis. This process should also
look at the recovery of Hg from the LCS and/or blank spike analysis. In all
cases a narrative explanation of the condition is required to detail the corrective
actions taken.

4.6  Matrix Spike Duplicate -

4.6.1 The compound recovery criteria are identical to those for the matrix spike sample. In
addition, the matrix spike duplicate is used measure method precision. This is done by
computing the relative percent difference (RPD) between the matrix spike and matrix
spike duplicate recovery values. This calculation is as follows: ' '

IS1 - S2]
RPD = --cemmmmmemeee *100
(S1 +82)/2

where:
S1 = measured concentration for MS sample
S2 = measured concentration for MSD sample

4.6.2 RPD control limits are listed in the quality control database and will change from time to
time. The currently acceptable RPD limit is 20%.
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4.7

4.7.1

4.7.2

473

Sample Duplicate

Sample duplicates are required when CLP practices are employed, or when the method
specifically calls for duplicates. At least one duplicate sample per 20 samples per matrix
is required when matrix spikes are being performed.

| IS1- 82|
RPD —— R * 100
(S1+82)/2

where:
S1 = measured concentration in the initial analysis
S2 = measured concentration in the duplicate analyses

The RPD control limits listed in the quality control database and will change from time to
time. '

Corrective action

4.73.1 Ifatrend in out of control RPD values is observed, the methods used must be
examined to determine the source of variance. Once this source is identified, the
method must be changed so that samples can be analyzed with a predictable
reproducibility.- Generally, if recoveries are in control and no analyte of interest
was detected in any of the samples, no immediate action will be taken on that
sample set. If integrity of reported sample values is in doubt, re-analysis may be
called for. Corrective actions should be discussed with the Quality Assurance
Officer.

5. Operation Procedures

5.1

5.1.1

5.1.2

Digestion Set-up - BOD bottles - Soil or Water:

Digestion log (Appendix II): The digestion log should list the sample numbers, the date,
the name of the analyst, the time placed in the hot water bath, the time when the
temperature reached 95 + 5° C, and the time removed from the hot water bath. One
should be prepared for each run. An example is attached as Appendix II. The numbers of
each BOD bottle must be placed in the leftmost column of this form to identify which
sample is in each BOD bottle. '

Preparation of standards:
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5.2

5.2.1

522,

523

524

5.2.5

5.1.2.1 Prepare a working standard daily by adding 100 pl of the 1000 mg/L stock
standard to 100 mL of 0.15% HNO, in DIW, giving a concentration of 1.0 mg/L
of Hg.

5.1.2.2 PlaCe 100 mL DIW in each of 9 BOD bottles. Mark these BOD bottles with the

concentration of each standard in pg/L, plus one marked “Blank”, one marked
“ICV”, and one more marked ICB.

5.1.2.3 Add from the working standard the following amounts to the folloWing bottles:

0 pg/L 0 ul
0:2 pg/L 20ul
0.5 ng/L 50 pl
1.0 pg/L 100 pl
2.0 pg/L 200 pl
5.0 pg/L 500 pl -
10.0 pg/L 1000 pl

5.1.2.4 To the ICV BOD bottle add that amount of the ICV standard which will produce

a concentratigin from 1.0 pg/L to 5.0 pg/L. Currently a contration of 4.0 pg/L is
In use. ' :

5.1.2.5 The standards, the ICV and the ICB must be digested along with the PBW,

Blank Spike and samples. (

Digestion - Water Samples
These procedures are for methods SW-846 7470 and EPA 245.1 unless noted otherwise.

Place 100 mL DIW in the PBW BOD bottle.

Place 100 mL DIW + 500 pl intermediate standard in the Blank Spike BOD bottle.

Place 100 mL sample in the BOD bottle designated for that sample, being sure to place
100 mL sample in the designated duplicate, MS and MSD BOD bottles for the sample
involved. TCLP samples and spikes should be diluted 20 mL/100 mL (dilution factor of
5) in DIW. The TCLP spikes should be diluted 2 mL/100 mL (dilution factor of 50) in
DIW. : '

Add the required quantity (See Seé. 4.5.1) of the working standard to the MS and MSD
BOD bottles. g
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5.2.6 Add the following reagents to each BOD bottle (for all methods):

5 mL concentrated H,SO,
2.5 mL concentrated HNO,
15 mL KMnO, solution

8 mL K,S,O; solution

5.2.7 The KMnO, color must persist for 15 minutes. If it does not, more. KMnO, must be
added.

5.2.8 Place all the BOD bottles, being careful to keep them in order, in the hot water bath in a
hood, and record the time on the digest log. Monitor the temperature of the hot water

bath and record the time when the temperature reaches 90°C. Continue to heat the water
bath, keeping the bath at 95°C + 5°C for two hours.

52.9 Remove the BOD bottles from the hot water bath and allow to cool.

52.10 Add 7 mL NaCI/NH,OHHCI solution and mix until the mixture clears. If some
undissolved permanganate remains, it will usuaily disappear on standing after a few

minutes. .

53 Digestion - Soil samples

5.3.1 These procedures are (for Methods SW-846 7471 and EPA 245.5 unless noted
otherwise):

5.3.2 Place 50 mL DIW in the calibration BOD bottles. Add appropriate working standard to
each. ' ) ‘

5.3.3 Place approximately 0.5 g, or for certain CLP and SW-846 analyses, approximately 0.2 g
of sample in each of the sample BOD bottles to which that sample applies. Record the
exact weight on the digestion log. ' '

53.4 Add3.75 mL HCI, 1.25 mL HNO, to all the BOD bottles and 10 ml DIW to each sample
' BOD bottle.

5.3.5 Place all sample BOD botties in a hot water bath in a hood that is at 95°C + 5°C.
Maintain the heat at this level for 10 minutes.

5.3.6 Cool for 20-30 minutes and add 40 mL DIW and 15 mL KMnO, to all sample BOD
bottles (also add 8 mL K,S,0, for CLP). Mix.
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5.3.7

5.3.8

5.3.9
53.10
5.4

54.1

5.5
5.5.1
5.5.2

553

554

5.5.5

5.5.6

The KMnO, color must persist for 15 minutes. If it does not, more KMnO, must be
added. ‘

Place all BOD bottles in a hot water bath thét is at 95°C + 5°C. Record the time on the
digestion log. Maintain the hot water bath at this temperature for 30 minutes. Remove

‘the BOD bottles and allow to cool.

Add 7 mL HCI/NH,NH,OHHCI solution to all BOD bottles and mix to remove color.
Add 50 mL DIW to all BOD bottles. All‘ow to cool.
Analysis on FIMS 400

This is a programmed analysis. This is a 6 point curve with a blank correction. The
development of the calibration curve, including the ICV and ICB, is automatic. If the
calibration is unsuccessful, recalibration is attempted. The 5.0 pg/L standard is used for
CCV’s; the calibration blank for CCB’s, both of which are programmed to be run every

'10 samples. Ifa CCV or a CCB fails to meet quality control specifications, the system

stops and all samples since the last preceding valid CCV or CCB are reanalyzed. A CCv
and a CCB are also run after the last sample in the run.

Sample Information sheet.
Click the basic functions button on the screen which appears after activating the program.
Click the “Sample Information” button on the toolbar. -

A blank sample information sheet appears. Previous sample information sheets may be
obtained by activating the File - Open menu, designating “Sample Information” from the
dialog which appears. The sample information sheet should be filled in to tell the
computer to which auto-sampler locations to go.

Sample ID column - Some typing can be saved by double clicking on the column title.
On the resulting form the job order may be typed in and the sample numbers will then be
incremented by 1 for the autosampler locations indicated. The sample ID’s will then be
filled in. Sample: “0102094-0001..0002. .”.

Sample weight column - For soil samples the weight of the samples should be filled in.
At the top, the volume units should be filled in “mL”, the weight units “g”.

Sample units column - Typing may be saved by double clicking on the column title and
indicating the units on the dialog box which appears, and indicating the AS locations
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involved. In the case of water samples this will ordinarily by “ug/L . For soil samples
the button “weight:weight” should be clicked and the desired units specified in the dialog
box selected. If the dialog box has been properly filled in, the machine is programmed to
compute the proper units (e.g. mg/kg). It should be kept in mind that this is on an as

received basis, not a dry basis.

5.5.7 User dilution column - Where a dilution is involved (e.g. TCLP analyses) the dilution
factor should be entered. As in the sample weight and sample units columns, above,
typing may be saved by double clicking the column title.

5.5.8 The autosampler tray being used at present is “Tray B”.

Sampler
Location

iA=L B

13-109

Size
50 mL tube
50 mL tube

50 mL tube

50 mL tube”

50 mL tube
50 mL tube
50 mL tube

50 mL tube
15 mL tube
15 mL tube
15 mL tube

15 mL tubes
15 mL tubes

Contents ,
Calibration Blank

0.2 pg/L standard
0.5 pg/L standard
1.0 pg/L standard
2.0 pg/L standard
5.0 ug/L standard

10.0 pg/L standard
ICV
ICB
LCSS/LCSW
CRA
PBW
Samples

5.59- All tubes should be marked with their contents before being filled. Then the tubes are
filled from the BOD bottles and placed in the autosampler locations designated either by

the method or by the sample information sheet.

5.5.10 Atthe beginning of each day of analysis, the following steps are taken to prepare the

instrument:

5.5.10.1 The flows of the carrier solution and the reductant solution (the stannous
chloride solution) are measured by the methodology suggested in the Perkin-
Elmer handbook “Setting Up and Performing Analyses”, 2.4.2-2.4.4.

Laucks Testing Laboratories, Inc.
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5.5.11

55.10.2 The rinse container (autosampler location 0) is rinsed and filled with 3% HCl

solution. This is then analyzed using the location button in the analysis window
of the automated analysis window, and the curve produced displayed through the
curve button in the toolbar. The curve should be flat and less than 0.0004
absorbance units.

Analysis - The analysis is ordinarily started by clicking the “Analyze All” button in the
Automated Analysis window. If only calibration is desired, the “Calibrate” button may
be used. If samples are to be analyzed by an already existing calibration curve use the
“Analyze Samples” button. '

5.5.11.1 Once the analysis has been started, the autosampler places the sampling probe

in the sample/calibration cup. The peristaltic pump begins pulling sample
through the sample loop. After the line has been purged, the injection valve
cycles and injects the sample into the carrier flow. This flow is then combined
with the SnCl, and mixed. Next it goes to a liquid/vapor separator. The liquid
goes to waste and the vapor is transported into the absorption cell of the
spectrophotometer. All samples and standards are measured in duplicate.

5.5.11.2 Run log - A run log will be printed as the analysis progresses. The print

program is designed to transmit the data to be printed to the printer one page at a
time. Thus several autosampler locations will be analyzed before anything
appears on the printer. If anything else is printed (e.g. the sample information -
sheet) while the automated analysis window is open, the computer must be
rebooted, or a run log will not be printed.

- 5.5.11.3 Additional samples may be analyzed after the run designated on the sample

information sheet by using the “Select Location” button on the “Analyze” page
of the Automated Analysis window. The autosampler locations should be filled
in the resulting dialog. The instrument will then analyze the samples indicated.
This may be used to reanalyze the samples with questionable results, or to
analyze diluted samples.

-

5.5.11.4 Dilution - Where analysis results are above the high standard (10.0 pg/L ) an

aliquot of the sample diluted with the calibration blank may be analyzed as set
forth in 5.5.11.3 above.
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6. Reports

6.1 Data Packet Organization

6.1.1 A report is prepared using the reformat procedure on the main menu. The reformatted
design is entitled “Summary”. It is transferred to a floppy disk, which is then imported to
* a spreadsheet using Microsoft Excel 2000. This must then be formatted into the form
included in Appendix III ‘

6.1.2 The final data packet is to include the following:

1) The report (See Appendix III).

2) The quality control database Report Form
2) The digestion log (Appendix II).

4) The run log, if required.

6.1.3 All results for quality control tests are entered into the quality control database. A
summary report of all data entered must be included in the data packet. The routine
minimum is a-method blank report, an MS/MSD or MS/duplicate report and a

SRM/LCSW. _ , ' .

6.2  Data Qualifying Flags

Flag  Definition
U The analyte of interest was not detected, to the limit of detection indicated.

6.2.1 Control charts
7. References

USEPA, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA SW846,
most recent version, Method 7470/7471

USEPA, Determination of Mercury in Water by cold vapor atomic absorption spectrometry,.
USEPA 245.1/245.5, most recent version, Method 245.1/245.5

CLP Inorganics Statement of Work, ILMO4.1
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Appendix I - QC Summary Table

Laucks Testing Laboratories

Method 245 1/245.57471/7470, & CLP ILM04.1 QA Requirements and Corrective Actions

QA Element Method Laucks Frequency Corrective | Documentation
Criterion Criterion Action
Initial R >0.995 R>0995 once per batch | recalibrate run log
Calibration 6-point curve +
blank .
Initial SW846 Per the method | Once per batch | recalibrate run log, report
Calibration 90-110% ‘ :
Verification EPA 245 and
CLP 80-120%
Initial Below MDL Below 2 R.L. |oneperbatch |recalibrate run log, report
Calibration
Blank
Method Blank |Below R.L. Below 2 R.L. | One per batch - | Consult QC Quality control
(PBW) ' officer. Flag database
data or
reanalyze.
Continuing 80-120 % 80-120 % every 10 rerun samples | run log
Calibration samples and since last CCV
Verification afterthe last
sample
Continuing Below MDL Below %2 R.L:. |every 10 rerun samples | run log
Calibration samples and since last CCB
Blank after the last
sample
Matrix Spike See method See quality Every 20 Consult QC Quality control
Recovery control database | samples officer. Flag database
data or
reanalyze.
MS/MSD RPD |See method  |See quality Every 20 Consult QC Quality control
control database | samples officer. Flag database
data or
- { reanalyze.
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QA Element Method Laucks Frequency Corrective | Documentation
‘ Criterion Criterion Action
Duplicate See method See quality Every 20 Consult QC Quality control
% Difference control database | samples officer. Flag database
data or
reanalyze.
Standard Soil Vendor’s |Vendor’s limits | Once per 20 Recalibrate Run log
Reference limits ‘
Material (LCS) | Water See ICV
Recovery

Laucks Testing Laboratories, Inc.
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Appendix - IT - Sample Digestion Log
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insert log here
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Appendix III - Example Report Form
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Hg in Water by SW-7470
Digested 11/13/2000
Analyzed 11/14/2000

Sample __Time |  Value %Rocvry! RPD
! : : P

Calib Blank £ 11:49:54: i Mg/l

S0.2 | 11:52:45; uglt |

S05 11:55:38 Tpgll ?

S1.0 - £ 11:58:33; pgiL !

S2.0 1 12:01:30: i Mg/l

S5.0 1 12:04:261 Tpg/l

s100 ' 112:07:22 pa/L

ICV1 ME-13-4-1=4 12:10:26] 3.951; g/l 99%

ICB 12:13:21] 0.021 pg/L i

LCSW1 112:16:10; 3.964{pg/L | 99%

CRA 12:19:03] 0.199] pg/L

PBW 12:21:57] 0.017} pg/L

0011185-01 1 12:24:51] 0.023] pg/lL |

011185-02 | 12:27:45] 00217 pgl ;.

011185-03  112:3042] 0024 gl | |

011185-04 112:33:37; 0015 pgl. | :

011185-04D 112:36:31, 0.018 pglL_ | i

011185-04MS Spk=5 ; 12:39:21; 5076 pglL :  102%

CCVi=5 112:42:1141 5143 g/l | 103%!

ccB1 o | 12:45:08] 0.026 pug/L S

011185-05 1 12:47:58] 0.017] pgiL

011185-06 12:50:49] 0.019] pg/L

011185-07 | 12:53:40] 0.021} pg/L

011185-08 . 12:56:32] 0.016! pg/L

011185-09 . 1 12:59:24; 0.017: pg/L. | L

011185-10 113:02:17] 0.013: pg/L

011185-11 113:05:12] 0.009 pg/L

0011143-02° 113:08:05! 0.016; pg/L |

011143-02MS Spk=5 113:10:59; 5160 g/l | 103%.

CCV2=5 113:13:54; 5143 ug/L | 103%

cce2 . 1 13:16:46; 0.028 g/l ;

011143-02MSD 113:19:39] 5.150; pg/L 103% 0%

0011149-02 113:22:34, 0.018! pg/L

0011167-02 113:25:317 0.016' pg/L

011167-03 113:28:27; 0.017. pglL -

0011168-02 ~  "13:31:21. 0029. ygiL |

011168-03 ©13:34:100  0.017: pglL_ i

0011196-02 133701 0021 pgt T T

01119603 13:39:51 0.023: gl i

0011198-02 13:42:42° 0.021 pglL ; =

CCV3=5 113:45:34 5163 pg/L :  103%.

CCB3 :13:48:28° 0.026 pglL . - t
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1. Introduction and Scope

1.1

1.1.1

1.2

1.2.1

1.2.2

1.3

Method Description

Method 8015B is used in the determination of nonhalogenated volatile organic
compounds and semivolatile organic compounds by gas chromatography. 8015B may
also be applicable for the analysis of petroleum hydrocarbons, including gasoline range
organics (GROs) and diesel range organics (DROs). However, this SOP is written strictly
for the determination of nonhalogenated volatile organic compounds in soil, sediment,
aqueous, and other matrices. This method employs sample introduction via a purge and
trap sample concentrator. '

A tabulated list of Laucks' typical analytes and their respective CAS numbers is located in
Appendix 1. The actual target analyte list may vary, depending on project-specific
requirements. '

This method is restricted to use by, or under the supervision of, analysts experienced in
the use of gas chromatography and in the interpretation of chromatograms. Each analyst
performing this method must have demonstrated the ability to perform the described
chromatographic analysis and/or data interpretation.

Method Deviations

Detailed below are any deviations from the published version of method SW8015. All
deviations are followed as the standard operating procedure by Laucks Testing Labs.

At the time of this writing, the 3rd update of the 3rd edition to SW 846 requires that low
level soils be collected in VOA vials and preserved with sodium bisulfate. This option is
not currently available with our instrumentation; therefore, we follow the method as
described in section 1.4.2.2 of this document.

Current instrumentation does not allow separation on both columns of acetonitrile from
the solvent peak in high level soil samples. Therefore, the result cannot be confirmed and
only results from low level analyses are reported.

Method Interferences/ Decision-making Process

In order to attain lab-wide consistency among staff members for decision-making
processes with regard to laboratory anomalies, several common items have been
addressed in this SOP. Any occurrences not covered in this SOP should be discussed with
the supervisor prior to implementing a solution. :

Laucks Testing Laboratories, Inc.
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1.3.2

1.3.3

Any samples analyzed subsequent to a high level sample (which is defined as yielding
one or more target analytes above the calibration range) should be thoroughly examined
for potential carry-over of the same target analyte(s). Sample syringes are rinsed between
samples, but contamination may still occur. Corrective action in the form of reanalysis
for possible carry-over should be performed and documented in the narrative. Screening
samples prior to analysis will also help prevent such contamination.

All sample chromatograms should be reviewed for analytes which may not show up on
the sample quantitation report due to data system error or retention time shift. All peaks
should be examined and evaluated based on the retention times and sample concentration
in order to prevent reporting false negatives. '

Samples may be contaminated by a single compound (such as a solvent or petroleum
product) which is detectable within the analytes’ retention times. The use of the dual
detectors should enable the analyst to differentiate between the analyte list and stray

- compounds; however, alternative calibration, detection, or quantitation procedures may

1.4

1.4.1

1.4.1.1

1.4.1.2

1.4.2

1.4.2.1

be necessary if the compound is a project concern.

Contamiination by other volatile organic compounds during shipment and storage may
occur. Trip blanks prepared from PFW (for water samples and non-field-preserved soils)
or P&T grade methanol (for field-preserved soils) travel with sample vials throughout
sampling and storage to check for such contamination. Storage blanks are also analyzed-
once a week to check conditions within storage refrigerators.

Sample Collection, Sample Storage, Holding Times

Waters

Samples are collécted with zero headspace in 40 ml glass VOA vials containing 1:1 HCI -
preservative and sealed with Teflon-lined caps. After preservation to a pH of <2, all
samples are stored at 4°C + 2°C.

The holding time to analysis is 14 days from date of collection for acid-preserved
samples and 7 days for non-preserved samples. The pH values for the water samples are
measured at the time of sample preparation and are noted in the instrument logbook and
the client report.

Soils

At the time of this writing, the 3rd update of the 3rd edition to SW 846 requires that low
level soils be collected in duplicate using 5 grams and/or 1 gram aliquots which are to

~Laucks Testing Laboratories, Inc.
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1.422

1.4.2.5

1.4.2.6

1.5

be weighed out in the field. The soil samples are to be collected in a 40 ml vial
containing water, sodium bisulfate, and a stir bar. 0.2 grams of sodium bisulfate are
added for each gram of soil. Therefore, when collecting 5 grams of sample, the VOA
vial should contain 1 gram of sodium bisulfate. The sodium bisulfate is added in order
to ensure a sample pH of <2. The vials used for low level soils should have the tarred
weight recorded on the label and be sealed with septum-lined screw caps. This
procedure is not currently available for 8015B analysis due to instrument limitations.

Due to the previous technique’s unavailability for 8015B analysis, Laucks uses the other
option, which is the use of the EnCore™ sampler, the Purge-and-Trap Sampler™, or a
cut plastic syringe to transfer the sample to the soil vial. If the EnCore™ sampler 1s
used in the field, the samples may be stored for up to 48 hours. However, samples
collected in this device should be transferred to the soil sample vials (and preserved) as
soon as possible or analyzed within 48 hours. When preservation is not an option and
soils must be analyzed straight from the EnCore™ sampler, a 7-day holding time to
analysis may be negotiated with the client. The holding time for all other soils is 14 days
from the date of collection. ‘

At the time of this writing, the 3rd update of the 3rd edition to SW 846 requires that
high level soils be collected by using one of the following options:

Option 1: Samples will be collected and preserved with methanol in the field. An
aliquot of the methanol is then analyzed by method 5030B in the laboratory. The
holding time for soil samples collected in this manner is 14 days from the date of
collection. '

Option 2: Samples will be collected using an EnCore™ type sampler or equivalent and

extracted (preserved) at the laboratory. Samples collected in this fashion may be stored
for 48 hours but should be preserved as soon as possible. Once preserved, the holding

time for sample analysis is 14 days from the date of collection.

Option 3: Samples will be collected in 2- or 4-0z glass containers and sealed with
Teflon-lined caps with zero headspace. Samples are then extracted (preserved) in the
laboratory. The holding time for soil samples collected in this manner is 14 days from
the date of collection.

Definition of Terms

This section defines terms and acronyms as they are used in this SOP. Not all of the terms
are defined here since it is assumed that the user of this SOP already understands their
general meaning.

Laucks Testing Laboratories, Inc.
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Blank Spike

A background free matrix (PFW for water, clean sand for -
soils/sediments) to which known amounts of target analytes and
surrogates are added each time samples or sample extracts are
prepared. In the context of this SOP, a blank spike is the same as a
QC check standard. See also QC check standard. A blank spike is

analyzed at a rate-of 5% per matrix per day.

Calibration Check
Standard

A standard analyzed after an initial calibration to check the
accuracy of that calibration. The solution must be from a different
source than the one used for the initial calibration. This solution
may be the blank spike or QC check standard. See also blank
spike and QC check standard.

CCV

Continuing Calibration Verification. Also known as the calibration
verification standard. This standard is analyzed at some - '
prescribed frequency during the analysis sequence to verify that
the instrument has remained in calibration.

CF

Calibration Factor. The ratio of analyte instrument response to

nanograms injected. This term is defined in SW 846.

Corr Coef, r’

Correlation Coefficient. A measure of the "goodness of fit" of a set
of data to a linear regression model. The closer the value isto 1,
the higher the degree of confidence in the corrélation. The
correlation coefficient must be greater than 0.990 to be acceptable.
(Specific projects may require a greater degree of confidence by
using a correlation coefficient of 0.995.)

DIW

Deionized water. Lab reagent water. Organic-free water. Since the
systems used to provide DIW at Laucks all contain carbon
polishing filters, they are capable of providing organic-free water
for use in method blanks and method blank spikes.

IBLK

Instrument Blank. An instrument blank contains the method
surrogates and is analyzed to monitor for carry over between
samples or sample extracts.

Laucks Testing Laboratories, Inc.




‘Method No:LTL-8019
Revision: 4
Date: .  04/04/02
Page: . 8of44
Replaces: 3

ICV

Initial Calibration Verification. The ICV is used in the same
capacity as a CCV to check for continuation of the calibration;
however, this standard is also used to adjust the mid-point of the
retention time window on extended QC periods. Calibration is set
by the initial multi-point curve.

IDL

Instrument Detection Limit. The lowest concentration of a target
analyte that will yield a signal:noise ratio of at least 3x. Used as a
starting point for selecting MDL study spiking levels.

MDL

Method Detection Limit. The lowest concentration in a sample
which will yield a positive result that is greater than zero at a
known level of confidence. MDLs are empirically determined by
Laucks.

Method Blank

A background free matrix (PFW for water, clean sand for
soils/sediments) has surrogate added. This aliquot is taken
through the entire analytical process. The purpose of the method
blank is to demonstrate that interferences from the analytical
system, glassware, laboratory contamination, and reagents are
within tolerance. A method blank is analyzed at a rate of 5% per
matrix per day.

MS/MSD

Matrix Spike and Matrix Spike Duplicate. A known amount of the
target analytes and surrogates are added to a sample at a rate of 5%

per matrix (1 MS/MSD set per 20 samples per matrix).
' /

PFW

Purge-Free Water. Deionized water that has either been purged
with high purity nitrogen for 15 minutes at 10 psi or has been -
boiled for 45 minutes in an environment free of all purgeable

-| organics, cooled, and sealed for later use.

PQL or Reporting Limit

Practical Quantitation Limit or Reporting Limit. The value used
when reporting a non-detect. It may be administratively,
empirically, or contractually set.
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QC check standard

Quality Control check standard. Referred to in this SOP as a blank
spike (BS). A QC check standard is a requirement of SW 846
Method 8000 and is used to determine whether the analytical
system is in control if MS/MSD recoveries are out of control. See

also blank spike.

QC period

Quality Control period. An analysis sequence initiated by the
analysis of one or more standards, followed by samples or sample
extracts, and terminated with a standard analysis. A QC period can

be open-ended chronologically, but calibration verification must

be documented using the procedures in this SOP.

Response Factor. The ratio of nanograms injected to peak
response. This term is defined in the same way in both the CLP
contract and SW 846. '

RSD or %RSD

Relative Standard Deviation or Percent Relative Standard
Deviation. The ratio of the standard deviation of a set of values to
the mean of the set of values expressed as a percentage. A measure
of the similarity of the values one to another.

RT

/

Retention Time. The time (in minutes) at which a target analyte
elutes from the GC column.

RT window

Retention Time window. The +/- value applied to the ICV to
establish the time range used to make tentative compound
identifications.

Sequence

A set of samples, QC, and standard solutions introduced into an
instrument in a chronologically continuous group. See also QC
period. '
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2. Equipment List and Standards

2.1

2.2

Chromatographic System

Gas Chromatograph:

Data System:

Detectors:

Purge and trap:

Autosampler:

Trap:

C-olumns:

Supplies and Materials

Syringes:-

- Microsyringes:

L

“Volumetric flask:

Micro reaction vials:

VOA vials:

Hewlett Packard, 5890 I or Il employing a low-dead-volume
interface from the sample concentrator to the GC injectton port.

EZChrom data acquisition system, revision 6.6, Target/NT data
processing system, revision 4.0 capable of off-line data storage
or equivalent.

Dual FID detectors from Hewlett Packard or equivalent.
Tekmar LSC 2 or equi\_/alent.
Dynatech PTA-30W/S or equivalent.

Tenax/OV1 (Supelco G Trap). Othér packings for the trap may
be substituted if equivalent or improved performance can be
demonstrated. | :

1) 30m x 0.45mm x 3.0 film bonded phase fused silica capillary
(DB-624). _

2) 30m x 0.45mm x 3.0 film bonded phase fused silica capillary
(DB-VRX).

* 5 and 10 m} Luerlok syringes.

10 and 25 pl syringes with a 0.006 in. I.D. needle (Hamilton 702N

or equivalent) in addition to 50, 100, 500 and 1000 pl gas-tight
syringes.

Class A" type volumetric flasks of assorted volumes ranging
from 10 to 100 ml.

1 and 2 ml micro reaction vials with Mininert valves for storing

current standard solutions.

20 ml VOA vial with Teflon-lined caps.

Laucks Testing Laboratories, Inc.



Method No:LTL-8019

Revision: 4
Date: 04/04/02
Page: 11 of 44
Replaces: 3.

Compressed gases: ~ Hydrogen 99.995% (high purity) or better.
' Helium 99.995% (high purity) or better.
Air (breathing air grade without trace hydrocarbons) or purified
air from the Balston 75-80 Zero Air Generator.

Reagent water: Reagent water (also known as purge-free water) is deionized
water that has been boiled for 45 minutes in an environment free
of purgeable organics. '

Methanol: B&J Purge and Trap quality.
Disposable pipettes: 1, 5, and 10 ml disposable pipettes.
Stainless steel spatula

Analytical balance: ~ Capable of accurately weighing to the nearest 0.0001 g for
standard preparation and a top loading balance capable of
weighing to the nearest 0.01 g for samples.

Note: All of the above equipment may be substituted with equivalent or
' better equipment. '

2.3 Standards

23.1 Preparation of Standards

2.3.1.1 The standards are currently prepared from either neat chemicals or commercially supplied
premixed solutions. When compound purity is assayed to be 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 the concentration that the
manufacturer guarantees if they are certified by the manufacturer or by an independent
source.

2.3.1.2 The Neat/Standard Logbook is used for creating a discrete entry for each standard. The
information entered into the book documents the traceability of all standards that are used
(i.e., source, lot number, purity, date made, and expiration date). In addition, all standards
are labeled with the standard concentration, the solvent, date prepared, expiration date,
analyst's initials, and the standard reference number.
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2.3.1.3 Quality control is maintained on all solutions by verifying the standard solutions prior to
use. This verification is accomplished through analysis of the new solution against a
current S-point calibration. Analyte values within 85-115 percent of their nominal value
are considered acceptable. '

2.3.1.4 Spiking solutions for the blank spikes and MS/MSD analyses are prepared tn the same
_manner as the calibration standards. They are also used to verify the integrity of working
calibration standards and the accuracy of the calibration curve. The spiking solutions are
produced from standards purchased from a different vendor than the one used to purchase
calibration standards.

2.3.1.5 All standards and spikes are stored in the VOA freezer at -10°C or lower. The working
standards and spikes are stored in Mininert capped vials for a time period not to exceed
three months or the expiration date of the parent standard, whichever is sooner. Prepared
stock standards are stored for six months or the expiration date of the parent standard,
whichever is sooner. Commercially prepared stock standards are stored until the
manufacturer’s expiration date or one year from opening, whichever is sooner. Standards
are removed from the freezer and allowed to warm to room temperature prior to use.

2.3.2 Preparation of Surrogate Standards

2.3.2.1 If starting with a neat material, a measured amount of the neat chemical is placed in a
glass volumetric, diluted to volume with methanol, and then transferred to an
appropriate storage vial. A common dilution is approximately 125 mg of neat material
into 25 ml of methanol. This dilution yields an intermediate solution of 5000 ng/pl,
which is stored in amber vials for a time period not to exceed six months or the
manufacturer’s expiration date, whichever is sooner. Currently, we purchase separate
certified solutions from Restek at concentration levels of 10,000 ng/pl each; they expire
one year from opening or the manufacturer’s expiration date, whichever is sooner.

Surrogates Source* Concentration
Bromofluorobenzene Restek 10,000 ng/pl
Trifluorotoluene : Restek 10,000 ng/pl

* or equivalent.

2.3.2.2 For field preserved soil samples, each surrogate is individually diluted ten-fold for a

resulting concentration of 1000 ng/pl. These standards are stored for six months or the
expiration date of the parent solution, whichever is sooner.
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2323

2324

2325

2331

Aliquots of the 10,000 ng/pl stock solutions are taken from the surrogate standards and
then combined in a volumetric flask and diluted with methanol to yield a working level
multi-component surrogate of 200 ng/ul (for laboratory soil extraction). This solution is
stored in a Mininert capped vial for a time period not to exceed six months or the
expiration date of the parent standard, whichever is sooner.

Surrogate Initial Conc. | Aliquot Vol. Final Conc.
Bromofluorobenzene 10,000 ng/pl | 200 pl 10 ml 200 ng/pl
Trifluorotoluene 10,000 ng/pl | 200 pi 10 ml 200 ng/ul

An aliquot of the 200 ng/pul solution is taken and then diluted ten-fold with methanol in
a volumetric flask to yield a working level multi-component surrogate of 20 ng/ul (for
water and low-level soil analysis). This solution is stored in a Mininert capped vial for a
time period not to exceed three months or the expiration date of the parent standard,
whichever is sooner.

Surrogate Initial Conc. | Aliquot Vol. Final Conc.
Bromofluorobenzene 200 ng/pl 1 ml 10 ml 20 ng/pl
Trifluorotoluene | 200 ng/pl 1 ml 10 ml 20 ng/ul

Surrogate standards are kept in the VOA freezer at -10°C or lower, removed prior to
use, and allowed to warm to room temperature. An aliquot of the working solution is
injected into a 10 ml syringe containing PFW or sample. Below are the surrogate

"concentrations and the preparation for water and low-level soil analyses.

Surrogate Initial Conc. | Aliquot Vol. - Final Conc.
Bromofluorobenzene 20 ng/pl 10 pl 10 ml 20 ng/ml
Trifluorotoluene 20 ng/ul 10 pl 10 ml 20 ng/ml

~ 2.3.3 Preparation of Matrix Spike Standards

Certified sets of solutions containing the target analytes are purchased premixed from a
commercial supplier at concentrations of 2000 ng/ul (for isobutyl alcohol, propionitrile,
and 1,4-dioxane) or 1000 ng/ul (for acetonitrile). These solutions are stored until the
manufacturer’s expiration date or one year from opening the ampule, whichever is
sooner. The oxygenate compounds (TAME, ETBE, DIPE, and TBA) are currently
purchased as neats and diluted appropriately. These solutions are stored until the
manufacturer’s expiration date or five years from opening the ampule, whichever is
sooner.
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Matrix Spike Solution Source* Concentration
Isobutyl alcohol Accustandard | 2000 ng/pl
Acetonitrile Accustandard | 1000 ng/ul
Propionitrile Accustandard | 2000 ng/ul
1,4-Dioxane Supelco 2000 ng/ul
TAME ChemService | neat

ETBE ChemService | neat

‘DIPE ChemService | neat

TBA ChemService | neat

* or equivalent.

2.3.3.2 Aliquots of the premixed solutions are taken and then diluted with methanol in a
volumetric flask to yield a working level multi-component spike of 100 ng/ul (for
isobutyl alcohol, acetonitrile, and propionitrile) and a single component spike of 500
ng/ul (for 1,4-dioxane). Certified neat chemicals of TAME, ETBE, DIPE, and TBA are
purchased from a commercial supplier. Stock solutions are prepared from the neat
chemicals by diluting 0.20g of material with methanol in a 10 ml volumietric flask,
yielding individual solutions with concentrations of 20,000 ng/pl. These solutions are
then diluted and mixed in methanol to generate a multi-component working standard at
concentrations of 10-50 ng/ul. The oxygenate intermediate solutions are stored for a
period of time not to exceed six months or the expiration date of the parent standard,
whichever is sooner. All working solutions are stored in Mininert capped vials for an
extended period of time not to exceed three months or the expiration date of the parent

standard, whichever is sooner.

Matrix Spike Solution Initial Conc. | Aliquot Vol. Final Conc.
Isobutyl alcohol 2000 ng/pl 50 pul 1 ml 100 ng/ul

| Acetonitrile 1000 ng/ul 100 il 1 ml 100 ng/pl
Propionitrile 2000 ng/pl 50 pl 1 ml 100 ng/ul
1,4-Dioxane 2000 ng/pl 250 pl 1 ml 500 ng/ul
TAME 20,000 ng/pl |5 ul 10 ml 10 ng/pl
ETBE 20,000 ng/pl [ S pl 10 ml 10 ng/pl
DIPE 20,000 ng/pl {5l 10 ml 10 ng/pl
TBA 20,000 ng/pl | 25 pl 10 ml 50 ng/ul

2.3.3.3 Spikes are kept in the VOA freezer at -10°C or lower, removed prior to use, and allowed

to warm to room temperature. An aliquot of the working solution is injected into a 10
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ml syringe containing PFW or sample and an appropriate amount of the surrogate
solution. Below are the spike concentrations and the preparation for the blank spike and
MS/MSD analyses.

Matrix Spike Solution Initial Conc. | Aliquot Vol. Final Conc.
Isobutyl alcohol 100 ng/pl 10 pl 10 ml 100 ng/ml
Acetonitrile 100 ng/pl . 10 ul 10 ml - 100 ng/ml
Propionitrile 100 ng/pl 10 pl 10 ml 100 ng/ml
1,4-Dioxane 500 ng/ul 20 ul 10 ml 1000 ng/ml
TAME - 10 ng/pl’ 10 pl 10ml 10 ng/ml
ETBE 10 ng/pl 10 pl 10 ml 10 ng/ml
DIPE 10 ng/pl 10 pl 10 ml 10 ng/ml
TBA 50 ng/ul 10ul - | 10ml 50 ng/ml

2.3.4 Preparation of Initial Calibration Standards

2341

2342

Certified neat chemicals of acetonitrile, propionitrile, and isobutyl alcohol are purchased
from a commercial supplier. Stock solutions are prepared from the neat chemicals by
diluting 0.20g of material with methanol in a 10 ml volumetric flask, yielding individual
solutions with concentrations of 20,000-ng/pl. The stock solution of 1,4-dioxane is
purchased as a certified, premixed solution from a commercial supplier at 2000 ng/pl.

" The oxygenates (TAME, ETBE, DIPE, and TBA) are purchased in a certified multi-

component solution from a commercial supplier. Purchased solutions are stored until

* the manufacturer’s expiration date or one year from opening the ampule, whichever is

sooner. If additional target analytes are requested, these.analytes may be ordered

. separately, in solution or as a neat material, and diluted to appropriate working

concentrations through the described method.

The individual solutions are then diluted and mixed in methanol to generate a multi-
component working standard at a concentration of 100 ng/pl (for acetonitrile,
propionitrile, and isobutyl alcohol) or diluted to generate a single-component working
standard at a concentration of 500 ng/pl (for 1,4-dioxane). The premixed oxygenates are
diluted with methanol to generate a multi-component working standard with
concentrations of 10-50 ng/ul. All solutions are stored in Mininert capped vials for a
period of time not to exceed three months or the expiration date of the parent standard,
whichever is sooner. The creation of the working surrogate standard was described in
section 2.3.2.

The working standards contain the following compounds in each solution:
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Analytes Working Solution
Isobutyl alcohol v ‘ Mix 1
Propionitrile Mix 1
Acetonitrile Mix 1
1,4-Dioxane Mix 3
Tert-amyl-methyl ether (TAME) | Mix 5
Ethyl-tert-butyl ether (ETBE) Mix 5
Diisopropyl ether (DIPE) Mix 5
Tert-butyl alcohol (TBA) Mix5 -
Surrogates ’
Trifluorotoluene Mix2 -
Bromofluorobenzene Mix 2 and Mix 4

2.3.43 Standards are kept in the VOA freezer at -10°C or lower, removed prior to making up
the initial calibration standards, and allowed to warm to room temperature before use.

2.3.4.4 The initial calibration standards range from 20 ug/l to 300 pg/l for the non-dioxane/non-
oxygenate compounds, from 50 pg/l to 3000 pg/i for 1,4-dioxane, from 1 pg/l to 500 .
pg/l for oxygenates, and from 2 pg/l to 40 pg/l for surrogates. The standards are
prepared by withdrawing aliquots of the working solutions and injecting them into a 10
ml syringe containing PFW and an appropriate amount of the surrogate solution. After
the curve has been analyzed, a method blank and a blank spike are also analyzed. The
blank spike is prepared from a source different from that used for the curve and must be
within 15% of the true value in order to pass.

Working Solution Cone. Aliquot : Final Volume Concentration
(non-diox/non-oxy compounds) ' ,

100 ng/pl ' 2 ul 10 ml - 120 pg/l

100 ng/pl 4 pl 10 ml 40 pg/l

100 ng/pl ' 8 ul 10 ml 80 pg/l

100 ng/ul 10 pl . {10 ml 100 pg/l

100 ng/pl 20 pl 10 ml 200 pg/l

100 ng/pl 30 pl 10ml 300 pg/l
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Working Solution Conc. Aliquot Final Volume Concentration
(1,4-Dioxane)
500 ng/pl 1l 10 ml 50.pg/l
500 ng/pl 2 ul 10 ml 100 pg/!
500 ng/ul 10 pl 10 ml 500 pg/l
500 ng/pl 20 pl 10 ml 1000 pg/l
500 ng/ul 40 pl 10 ml 2000 pg/l
500 ng/pl 60 pl 10 ml 3000 pg/l
| Working Solution Conc. Aliquot Final Volume Concentration
(Oxygenates)
10-50 ng/ul 10 pl into 10 ml of solution | 1-5 ug/l
100ml
10-50 ng/ul 2 ul 10 ml 2-10 pg/l
10-50 ng/ul 5pul 10 ml 5-25 pg/l
10-50 ng/ul 10 pl 10 ml 10-50 pg/l
10-50 ng/pl 20 pl 10 ml 20-100 pg/l
10-50 ng/pl 50 ul 10 ml 50-250 pg/l
10-50 ng/pl 100 pl 10 ml 100-500 pg/l
Surrogates Aliquot Final Volume Concentration
20 ng/ul 1 ul 10 ml 2 g/l
20 ng/pl 2 pl 10 ml 4 ng/l
20 ng/pl 5yl 10 ml 10 pg/l
20 ng/ul 10 pl 10 ml 20 pg/l
20 ng/pl 15ul - 10 mi 30 pg/l
20 ng/pl 20 ul 10 ml 40 pg/l
20 ng/pl 30 pl 10 ml 60 pg/l

2.3.5 Preparation of a Continuing Calibration Standard

~ The concentration of the continuing calibration standard is the mid-point of the initial
calibration curve. Due to its volatility, this solution is not stored for any period of time.
Occasionally, the concentration of this standard is varied to further check the calibration.

3. Safety precautions

3.1  Routine Safety Precautions
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3.2

3.2.1

322

323

324

Many analytes in this method are known or suspected carcinogens. Analysts should
handle all neat materials, standards, and samples as if they were potentially hazardous
substances. Respirators and fume hoods should be employed for extremely hazardous
materials.

Refer to the instrument manufacturer's manual for routine instrument precautions.

Routine precautions include an awareness of the moving parts on the instrument you're -
using. These parts are often charged with power from an electrical component or with
high-pressure gas and have the potential to do harm if not used properly.

Electrical shock - All instruments present the possibility of electrical shock. The operator
should take all precautions including ensuring that all instruments are operated with fully
grounded power outlets, turning off the instrument and disconnecting the instrument from
the electrical power supply before working on any electrical components, etc.

Methanol should be stored in a solvent locker and kept away from sources of heat and

sparks. Contact should be avoided.

Waste disposal

All expired standards are discarded in the solvent waste container located in the prep area
under the fume hood.

All high level samples are either returned to the client for disposal or are disposed into the
appropriate waste container.

Soil samples are dumped.into a 55 gallon drum in the warehouse where an outside source
disposes of the waste. :

Waste segregation and disposal from the point of collection is further covered in the
Laucks SOP on Waste Segregation and Disposal. '

4. Operation procedures

4.1

4.1.1

Analytical Conditions

Chromatographic Conditidns

Initial GC Temperature: 40°C
Hold Time: 3.0 min.
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Ramp Rate: 8°C/min.

Final Temperature: 220°C

Final Time: 2.5 min.

Carrier Gas Flow: 10 ml/min.

Hydrogen Flow: 38 ml/min

Makeup Flow: 20 ml/min

Air Flow: 270 ml/min

4.1.2 Purge & Trap Parameters

Purge Time: 11 min.

Desorb Time: 4 min.

Bake Time: 16 min.

Desorb Preheat Temperature: 160°C

Desorb Temperature: 160°C

Purge Flow: 40 ml/min.

Purge Temperature: 40°C

Bake Temperature: 180°C .

Desorb Flow Rate: 10 ml/min.

Dynatech Autosampler

Selection Selected Choice Comments

Program set up Auto Man Select Auto (use the arrow)

Start Delay 0.0 B

Cycle Time 0 May vary depending on the GC

Aux Output 0

Last Water .0 NEVER select anything but 0

Last Soil 1-30 Set according to # of samples

Blank Last No’

Flush Vol. S ml

Purge Setup - Soil Water Select Soil (use the arrow)

- Standard No

Flow Rate 38 cc

Line Heat 110C

Sample Heat 40C

Pre-Heat. 0.0 min.

Water Vol. 0.0 ml

Pre-purge 0.0 min.

Purge Time 11 min.

Flushes 0
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Soil Stir No Yes Low-level soils are stirred
Desorb Time 4 min.
Water Trap Vol. 0
Purge Setup Soil Water System is verifying setup
Program set up Auto Man System is ready to start, AUTO

4.2 Method Detection Limit Study'

4.2.1 Prior to the analysis of any samples, it is necessary to establish method detection limits.
This procedure is fully described in the Laucks SOP for MDL determinations. Briefly, it
involves the analysis of 7 replicate samples spiked at a concentration near the anticipated
method detection limit. A Student's T-test is then applied to these measured values to
calculate the MDL. The current MDL ranges at the time of this writing are located in
Appendix VIIIL.

42.2 The above procedure is used whenever a major change of equipment occurs or a new .
method is developed. MDLs are checked quarterly by analyzing a standard at '% the
reporting limit.

43 Method Validation : | .

Prior to the analysis of any samples, it is necessary to validate the method. A method
validation study is performed in a similar manner to an MDL study with the exception
that a minimum of 4 replicates are required and the concentration levels are typically 10-
50 times the MDL. In the absence of criteria for the initial demonstration of proficiency,
the limits of 70%- 130% can be used. '

4.4 Method Reporting Limits

Method reporting limits are based on the low level calibration standard, in accordance
with SW 846 (see Appendix VIII). The limits are current at the time of the updating of
this document.

4.5 Retention Time Windows

4.5.1 Prior to the analysis of any samples, it is necessary to establish retention time windows
for the method by analyzing standards for all target analytes over at least a 72-hour
period. These standards should be intermixed with real sample extracts in order to mimic
actual instrument operating conditions. Tabulate the retention times for all standard
compounds, and compute the standard deviation for each set of retention times.
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4.5.2

453

4.6

4.7

4.7.1

4.8

4.8.1

4.8.2

483

4.9

The retention time window half-width is set at +/-3 times the standard deviation as
previously determined. This operation must be repeated whenever major equipment
changes are made or whenever the chromatographic method is modified.

In some cases, particularly for narrow bore capillary column analyses, the calculated
retention time window half widths may be an unrealistically small value or even zero. If
that is the case, then substitute a retention time window of a close eluting, similar
compound to develop a valid reténtion time window. '

Initial Multi-Point Calibration

Analyze standard solutions using a minimum of 5 different concentration levels. The
lowest concentration should define the reporting limit. The highest concentration should
define the upper usable working range of the detector. Evaluation criteria are detailed in
Section 6.1. Refer to Appendix III for a tabulated list of calibration standard
concentrations.

- Calibration Check Standard

After the instrument is calibrated, the accuracy of the calibration should be checked.
A standard from a different source than the calibration standards is analyzed. The
acceptance criteria are detailed in Section 6.

Continuing Calibration Verification (CCV)

Prior to sample analysis, a mid-range calibration standard is analyzed. The computed
calibration factor (CF) must meet the criteria detailed in Section 6.2.

The midpoint of the retention time .window is set to the retention time for each target
analyte in the initial CCV standard of the QC period to be used for compound
identification. The retention times for analytes in subsequent CCV standards must be
within the retention time windows as set by the initial CCV of the QC period.

Calibration verification standards are analyzed at the frequency of no more than ten
samples between standards. All analyses, whether they are instrument blanks, blank
spikes, or dry purges, are considered samples. In addition, this standard must be the last
analysis made in the analysis sequence. Evaluation criteria are detailed in Section 6.3.

Sample Analysis

The ICV criteria and method blank criteria must be met prior to analyzing samples.
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49.1 Analysis sequehce
49.1.1 See Appendix IV for a detailed sample analysis sequence.
4.9.2 Sample Preparation

492.1 The samples are removed from the VOA refrigerator and allowed td warm to room
temperature. '

493 . Water Sample Preparation

4.9.3.1 A 10 ml aliquot of the water sample is transferred to a 10 ml Luerlock syringe, where 10
ul of the surrogate solution is added. The sample containing the surrogate solution is
then transferred to a 25 ml fritted soil vial, loaded onto the autosampler, and analyzed
by SW5030B.

49.3.2 The sample volume and pH are recorded in the instrument logbook. The remaining
sample can be transferred into a 20 ml VOA vial with zero headspace and sealed with a
Teflon-lined cap.

4.9.3.3 If the analyte concentration exceeds the upper calibration limit, the sample must be
diluted and reanalyzed.

4.9.3.4 To dilute a sample, a smaller sample aliquot is analyzed with PFW replacing the
remainder of the 10 ml volume.

4.9.4 Soil Sample Preparation

The sample consists of the entire contents of the sample container. Do not decant any of
the supernatant liquids. All soil samples must be stirred gently before removing an
aliquot.

494.1 Low Level Soils

4.9.4.1.1 1.0 gofsoil is weighed in an appropriate purge vessel, or the entire contents from the
* EnCore sampler is used. A magnetic stir bar is added. The actual sample weight
should be recorded to the nearest tenth of a gram. (For example 095and 1.05¢g
should be recorded as 1.0 g, not 1 g. )
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494.1.2

49413

49414

10 ml of reagent water containing the surrogate solution are transferred to the vial
containing the soil sample. Refer to the water preparation above for details on the
surrogate amount.

If the analyte concentration exceeds the upper calibration limit, the sample must be
diluted and reanalyzed.

To dilute a sample, analyze according to the high-level soil, laboratory preserved

procedure.

4.9.42 High Level Soils

49.42.1

49422

49423

49424

49425
4.9.4.2.6

49427

494238

Field preserved samples:

The client is provided with a 40z. weighed glass container along with a 25 ml aliquot
of methanol that contains-a field surrogate (bromofluorobenzene) at 0.8 ng/ul. The -
client weighs approximately 25 g of soil into the container and then adds the methanol
with surrogate. '

Upon receipt by the laboratory, the sample is warmed to room temperature, the weight
is recorded, and then 20 ul of the laboratory surrogate (trifluorotoluene) is added to
produce a concentration of 0.8 ng/ul. (Note: samples requiring analysis for 1,4-
dioxane do not have trifluorotoluene added.) The methanol and soil are re-mixed-and
then allowed to settle. A 250 ul aliquot is transferred to 10 ml of PFW, but no
additional surrogate is added. .

If the analyte concentration exceeds the upper calibration limit, the sample must be
diluted and reanalyzed.

To dilute a sample, a smaller aliquot of the sample/methanol extract is analyzed.
Laboratory preserved samples:

Weigh 5.0 g of soil (recorded to the nearest 0.1 g) into a 20 ml VOA vial (or the entire
contents from the EnCore sampler); then, add 0.1 ml of surrogate solution and 9.9 ml

of methanol to the vial. Shake the sample for 2 minutes, and let the suspended solids
settle before use, preferably overnight.

Transfer 100 pl of t‘he aliquot to 10 ml of PFW. Record the sample weight and the
aliquot amount in the instrument logbook.
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4.9.4.2.9 If the analyte concentration exceeds the upper calibration limit, the sample must be
diluted and reanalyzed.

4.9.42.10 To dilute a sample, a smaller aliquot of the sample/methanol extract is analyzed.
4.9.5 The same GC conditions apply to soil samples as water samples.
4.9.6 Compound Identification

4.9.6.1 Compounds are tentatively identified if a peak elutes in the retention time window
characteristic of that compound on the primary column. To confirm the presence of that
compound in the sample extract, the peak must also elute in its retention time window
on a second column. Retention time windows are established as previously described
and are updated each QC period. Compounds can only be identified if the ICV and CCV
criteria detailed in Section 6 are strictly adhered to.

4.9.6.2 The experienced analyst's judgment weighs heavily in evaluating chromatograms for
compound identification. For instance, as referenced in Part 1.3.2 under Method
Interferences/Decision-making Process, the retention times of analytes and surrogates :
may be.outside their expected windows due to sample matrix effects. The analyst may .
decide to readjust the target analytes’ retention time windows on an ad hoc basis based
on such an observed shift. If this corrective action is taken, it must be fully documented
in the case narrative notes.

4.9.7 Compound Quantification

Target compound concentrations are calculated using the external standard calibration
equations.

4.9.7.1 Aqueous samples

As expressed in SW846:
- A xV xD
Concentrat ion(ug/ L) = —= XX
CFavg XV, xVs
where:

CFayg = Average CF from the initial calibration.
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Vi = Total volume of the concentrated extract (ul). For purge-and-trap analysis, V,
is not applicable and therefore, is set at 1.
A = Area or height of the peak for the analyte in the sample.
Vi = Volume of extract injected (ul). For low level purge and trap analysis, V; = 1.
For medium level purge and trap analysis, Vi has a value.
D = Dilution factor of extract: the final result of an algebraic multiplication of the

ratio of all dilution final volumes to initial volumes. For example, if a hiéh level
sample was diluted 100 pl to 10,000 ul and subsequently diluted an additional
100 pl to 10,000 pl, the expression would be: (10,000/100) * (10,000/100) =
100 * 100 = 10,000. If no dilution was made, D = I.

Vs = Volume of the aqueous sample purged (ml). If units of liters are used for this
term, multiply the results by 1000.

4.9.7.2 Non-aqueous samples
The results calculation for non-aqueous samples is very similar to that for aqueous

- samples. The only difference is the inclusion of a total solids term to calculate the dry
weight equivalent of the initial sample size.

. A xV xD
Concentration(pg / kg) = ———
| (ug/kg) CF, <V, xW,
where:
- Ws = 'Dry weight of sample extracted or purged (g). To obtain the dry weight, the wet

weight of the sample must be multiplied by percent total solids (TS) expressed as a
decimal. Therefore,

_ 100 — %Moisture

W (dry) =W (wet)xTS  where TS 100

All other variables have the same definition as for aqueous samples. When a non-aqueous
sample is extracted for purge and trap analysis, V; = volume of methanol extract added to
reagent water for analysis.

5. Reports

5.1 Data Packet Organization

. See Appendix V for a checklist detailing data packet organization.
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5.2 Quality Control Reports

5.2.3  All results for quality control tests are entered into the lab QC database. Printouts of all
data entered must be included in the data packet. The routine minimum is a method blank
report, a method blank spike report, and an MS/MSD report.

53 Sample Result Reports

54  Data Qualifying Flags

Sample report results are qualified w1th data qualifying flags. These flags have the

U:

B:

C:

following definitions:
The analyte of interest was not detected, to the limit of detection indicated.

The analyte of interest was detected in the method blank associated with the
sample, as well as in the sample itself. The B flag is applied without regard to the
relative concentrations detected in the blank and sample.

The analyte of interest was detected below the practical qhantitatiOn limit. This
value should be regarded as an estimate.

The value reported is derived from the analysis of a diluted sample or sample
extract.

When a dual column GC technique is employed, this flag indicates that calculated
results from the two columns differ by more than 25%. Generally, we report the
higher value (unless matrix.interference has elevated one of the results).

The value reported is based on a sample or sample extract in which the target
analyte concentration exceeded the calibration range. The value reported should

be considered an estimate.

The target analyte's presence was confirmed by GC/MS.

6. Quality Control

Refer to Appendix VI for detailed QA- and corrective action requirements.

6.1 Initial Calibration
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6.1.1 Criteria

6.1.1.1 “Initial calibration data can be evaluated in one of two ways: %RSD of the calibration
factors (CF) or correlation coefficient (r2 ) of a linear regression analysis.

6.1.1.2 The distinctions between these methods are: the %RSD method assumes a linear
response with the calibration curve passing through the origin; the linear regression
method assumes a linear response with an unforced intercept.

6.1.1.3 CFs are calculated using the equation:.

CF = re.sp.onse
ng injected

6.1.1.4 For a set of data points, the %RSD. is determined by calculating the average calibration -
factor (CFayg) and the standard deviation(c). The %RSD is equal to 100 times the
standard deviation divided by CFay,: '

1000
CF,

avg

%RSD =

6.1.1.5 Currently, Laucks employs the use of calibration factors. The %RSD must be less than
20% for all compounds.

6.1.1.6 To verify contamination free reagents and apparatus, a method blank is analyzed after
the curve. -

6.1.1.7 To verify the curve, a blank spiké prepared from a second source is analyzed after the
curve. It must be within 15% of the true value in order to pass.

6.1.2 Corrective act‘ion
If the criteria are not met, the instrument must be récalibrated.
6.1.3 Documentation
6.1.3.1 Copies of the calibration standards and the calculated %RSDs are stored with the raw

data. If the initial calibration is not used, this information is noted in the instrument
logbook. ‘
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6.2 Calibration Check Standard
6.2.1 Criteria

6.2.1.1 The calibration check standard is produced from a source different frbm the initial
calibration standards and must be between 85 and 115 percent recovery.

6.2.2 Corrective a_ction

6.2.2.1 Ifthe percent recoveries are not acceptable, corrective action in the form of reanalysns or
recalibration and reanalysis must be performed.

6.2.3 Doéumentation

6.2.3.1 Copies of the calibration check standard results and percent recoveries are stored with
the initial calibration

6.3  Continuing Calibration Verification

6.3.1 Criteria | : .

6.3.1.1 At the beginning of the QC period and after every ten injections, a CCV standard is
analyzed. The CF for each compound is calculated and the percent difference is
calculated as follows: ‘

' . CF.-CF,,
% Difference = —a:——g x 100
avg

where:

CF, =CF from the analysis of the verification standard.
CFag = Average CF from the initial calibration.

Note: The %D results cannot exceed the detailed CCV criteria of +/-15%.
The retention times for all target analytes must fall within the RT windows.

6.3.2 Corrective action
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6.3.2.1 Check calculations, examine the chromatogram, check the integration, analyze another
CCV, or perform instrument maintenance. To validate the quantitation of target
analytes in analytical samples, the samples must be bracketed by CCVs where the
percent difference is within +/-15%.

6.3.2.2 If the average percent difference is less than 15%, then the CCV standard is considered
to be acceptable. If one of the bracketed samples has a detectable amount of the analyte
whose %D has exceeded the allowable limit, then just that sample needs to be re-
“analyzed. :

6.3.3 Documentaﬁon

6.3.3.1 Copies of the continuing calibration standards and the calculated %Ds are stored with
the raw data. If the continuing calibration standard cannot be used, this information is
noted in the instrument logbook.

6.4 Method Blank

6.4.1 Criteria”

6.4.1.1 A method blank is used to verify contamination free reagents and apparatus. A method
blank is analyzed prior to sample analysis. Method blank control limits are V2 the
reporting limits for all current analytes. If analysis of the method blank results in
detection of an analyte between the reporting limit and %; the reporting limit, the
chromatography is examined, and the method blank may be used if either the analyte
was not detected in the samples or the analyst finds that the higher result is due to an
anomaly that will not affect sample analyses.

6.4.2 Corrective action

6.4.2.1 Corrective action in the form of reanalysis of the method blank prior to sample analysis
is performed when target analytes are present above the reporting limit or surrogate
recoveries are outside the control limits.

6.4.2.2 It is the laboratory's responsibility to ensure that method interferences caused by
contaminants in solvents, reagents, glassware, and other sample processing hardware
leading to discrete artifacts and/or elevated baselines in the chromatograms be
minimized. In the extreme case of chronic contamination, method blanks may have to
be analyzed from each stage of the sample processing to determine the contamination
source so it can be eliminated.
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6.4.3 Documentation

6.4.3.1 Copies of all method blank analyses are stored with the sample analyses raw data. The
results for the method blank analyses are reported electronically via the laboratory's
LIMS database. If a method blank cannot be used, this information is noted in the
instrument logbook.

6.5 Blank Spike or QC Check Sample (LCS)

6.5.1 Criteria

6.5.1.1 A blank spike is prepared by adding a known amount of analyte to an aliquot of PFW
for aqueous sample analysis or a weighed amount of sand for soil/sediment analysts
instead of an actual sample. A method blank with added analytes is a blank spike. An _
aqueous blank spike is the same as a QC check standard, and the same $tandard solution
can be used as a calibration check standard. The recovery criteria can be found in
Appendix VIIL

6.5.2 Corrective action

6.5.2.1 The blank spike is used to determine the method’s accuracy without including any
matrix problems. Sample reanalysis is triggered by an out of control blank spike.

6.5.3 Documentation

6.5.3.1 Copies of method blank spike analyses are stored with the sample analyses raw data.
The results for the blank spike analyses are reported electronically via the laboratory's
LIMS database. The analyte and surrogate recoveries are monitored in a control chart to
look for trends in the recoveries. If data from the blank spike analysis cannot be used,
this information is noted in the instrument logbook.

A

6.6  Matrix Spike/Matrix Spike Dupliéate
6.6.1 Criteria

6.6.1.1 A sample 1s chosen at random from the samples to be analyzed at a rate of one in twenty
(5%). Then, duplicate aliquots are prepared by adding aliquots of spiking solution prior
to prep and/or analysis. The matrix spike sample is used to evaluate the matrix effect of
the sample upon recovery of the analytes. The duplicate fortified analysis is to evaluate
the precision of the method by monitoring the relative percent difference (%RPD).
Recovery and RPD criteria can be found in Appendix VIIL '
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6.6.12 The recovery of spike analytes is calculated as follows:

%Recovery = igR—&}i@- x 100

where:
SSR = Concentration in spiked sample.
SR = Native concentration in unspiked sample

SA = Concentration of spike added.

The relative percent difference is calculated as follows:

S1-S82
RPD = m x 100
2
where:
Si = Measured concentration for MS sample.
S2 = Measured concentration for MSD sample.

6.6.2 Corrective action

6.6.2.1 Samples with spike recoveries and/or RPD values outside control limits will be

reviewed for possible corrective action. Corrective action may involve recalculation
and/or reanalysis. This process should also include evaluation of the recovery of
surrogate compounds in the MS sample and recovery of matrix spiking compounds
from the blank spike analysis. In all cases, a narrative explanation of the condition is
required to detail the corrective actions taken. If a trend in out-of-control recoveries or
RPD values is observed, the method used must be examined to determine the source of
variance. Once this source is identified, the method must be changed so that samples
can be analyzed with a predictable reproducibility.

6.6.3 Documentation
6.6.3.1 The raw data for the matrix spike and matrix spike duplicate analyses are stored with the

sample analyses raw data. The results for the matrix spike analyses are reported
electronically via the laboratory's LIMS database. :

A
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6.7  Surrogate Recovery
6.7.1 Criteria

6.7.1.1 Surrogates are chemically similar compounds added to every sample, method blank, and
QC sample prior to sample processing. They are used to monitor potential sample
processing errors and matrix effects. Recovery limits are 70 — 130%. Surrogate
compound recoveries are calculated as follows:

%Recovery = %x 100 -

a

where:
Sm = Concentration of surrogate measured in sample.
S. = Concentration of surrogate added.

6.7.2 Corrective Action

6.7.2.1 Check calculations for possible error. Reanalysis is required for surrogate recoveries
that exceed the established control limits, unless matrix interference is observed or
surrogates are diluted out.

6.7.2.2 Out-of-control surrogate recoveries in the method blank require that the method blank
be reanalyzed. Sample analyses are not performed until all criteria for the method blank
analysis are met. Sample and QC analyses require reanalysis for out-of-control surrogate
recoveries. If the sample analyses demonstrate out-of-control surrogate recoveries due to
matrix interference,.this corrective action is discussed in the narrative.

6.7.3 Documentation
Copies of all surrogate recoveries are stored with the sample analyses raw data. The

surrogate recoveries for all samples, blanks, and QC analyses are reported electronically
via the laboratory s LIMS database.
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APPENDIX I

Target Analytes And Surrogates

Analytes CAS Registry Number
Isobutyl alcohol 78-83-1
Propionitrile 107-12-0
Acetonitrile 75-05-8
1,4-Dioxane* 123-91-1
Tert-butyl alcohol (TBA) 75-65-0
Diisopropy! ether (DIPE) '108-20-3
Ethyl-tert-butyl ether (ETBE) 637-92-3
Tert-amyl-methyl ether 994-05-8
(TAME)

Surrogates

Trifluorotoluene* 98-08-8
Bromofluorobenzene 460-00-4
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APPENDIX II

Analyte Elution Order

Column: DB-624 ' Column: DB-VRX
Acetonitrile Acetonitrile
Propionitrile Propionitrile

Isobutyl alcohol Isobutyl alcohol
Trifluorotoluene* C | Trifluorotoluene*
1,4-Dioxane* . 1,4-Dioxane*
Bromofluorobenzene Bromofluorobenzene

* These two compounds co-elute. Therefore, when 1,4- dloxane is requested as a target
analyte, the surrogate trifluorotoluene is omitted from the analysis.

Column: DB-624 Column: DB-VRX

Tert-butyl alcohol (TBA) Tert-butyl alcohol (TBA)
Diisopropy! ether (DIPE) Diisopropy! ether (DIPE)
Ethyl-tert-butyl ether (ETBE) Ethyl-tert-butyl ether (ETBE)
Tert-amyl-methyl ether (TAME) Tert-amyl-methyl ether (TAME)
Trifluorotoluene -| Trifluorotoluene
Bromofluorobenzene . Bromofluorobenzene
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App‘endix 111

Initial Calibration Concentrations (ng/1)*

Compound STD1 STD2 STD3 STD4 STDS STD6

Acetonitrile ' 20 40 - 80 100 200 300
Propionitrile 20 40 80 100 200 300
Isobutyl alcohol - 20 40 80 100 200 300
1,4-Dioxane’ 50 100 500 1000 2000 3000
Trifluorotoluene’ 1 2 5 10 15 20

Bromofluorobenzene 1 2 5 10 15 20

* At the time of this writing, these are the current calibration standards, however, they are subject
to change. , : .
1 Since these two compounds co-elute, the 1,4-dioxane calibration curve is analyzed separately.

Compound STD1 STD2 STD3 __STD4 STDS STD6 STD7

Tert-amyl-methyl ether (TAME) 1 2 5 10 20 50 100
Ethyl-tert-butyl ether (ETBE) 1 2 5 10 20 50 100
Diisopropyl ether (DIPE) 1 2 5 10 20 50 100
Tert-butyl alcohol (TBA) 5 10 25 50 100 250 500
Trifluorotoluene 2 4 10 20 30 40 60
Bromofluorobenzene 2 4 10 20 30 40 60
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APPENDIX IV
Analysis Sequence
Injection Sample
1 . Std 1
2 Std 2
3 Std 3
4 Std 4
5 Std 5
6 Std 6
Method Blank

A total of 10 samples and/or blanks,

duplicates, or matrix spike samples.

CCV '

A total of 10 samples and/or blanks,
duplicates, or matrix spike samples.

CCV (closing?)
o -
Injection Sample
1 ICV
Method Blank

A total of 10 samples and/or blanks,
duplicates, or matrix spike samples. .
CCV :

A total of 10 samples and/or blanks,
duplicates, or matrix spike samples.
CCV (closing?)
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IL.

I

APPENDIX V

Data Packet Check List

CLIENT DELIVERABLE - IF REQUESTED
QC Summary

Surrogate Recovery Summary Report
Blank Spike Report

MS/MSD Report

Method Blank Summary Report

il

| Sample Data

(In numerical order)

IV.

Organic Analysis Data Sheet
Sample Confirmation Form
Chromatogram/ Quantitation Report
Chromatogram/ Quantitation Report

]

Standard Data

(In chronological order)

Linearity Report
CCV Reports, %Différence;

Linearity Standards:
Chromatograms/ Quantitation Reports
Chromatograms/ Quantitation Reports
Continuing Calibration Standards:
Chromatograms/ Quantitation Reports
Chromatograms/ Quantitation Reports

Primary
Secondary

Primary/Secondary
Primary/Secondary

Primary
Secondary

Primary
Secondary

Other Standards Used to Support Sample Data (if required):

i.e., MDL Reports

Laucks Testing Laboratories, Inc.



Method No:LTL-8019

" Revision: 4
Date: 04/04/02
Page: 39 of 44
Replaces: 3

VL

VIL

Raw QC Data

Method Blank Report

Confirmation Form

Chromatogram/ Quantitation Report
Chromatogram/ Quantitation Report

Blank Spike Report

Confirmation Form :
Chromatogram/ Quantitation Report
Chromatogram/ Quantitation Report

Matrix Spike Report

Confirmation Form

Chromatogram/ Quantitation Report
Chromatogram/ Quantitation Report

Matrix Spike Duplicate Report
Confirmation Form

Chromatogram/ Quantitation Report
Chromatogram/ Quantitation Report

NN

Bench Sh_eets

SDG summary
Injection Log

Primary
Secondary

Primary
Secondary

Primary
Secondary

Primary
Secondary

Standards Log for all standards used with work

Reject Data

DO NOT COPY

Acquired data not used to support sample results.

All data acquired but rejected on account of QC out of control.
Non-routine standards used to support sample data should be placed at the last of the

Standard Data section.

Misc. Work Sheets: soil extraction, %TS, calculations, HTVR

‘DO NOT PAGINATE
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APPENDIX VI

Method 8015B QA Requirements and Corrective Actions

QA Element Method Laucks Frequency Corrective | Documentation
Criterion Criterion Action
Holding Time 14 days from collection. | 14 days from collection. | N/A N/A HTVR (holding
’ time violation report)
filed with data and
noted in file and
narrative.
Initial Minimum of 5 levels. Minimum of 5 levels. Initially and until ICV | Reanalysis of out of Copies of all raw data
. . If %RSD < 20, linearity | If %RSD < 20, linearity { fails. control standards. are filed.
Calibration assumed and average RF | assumed and average RF
Curve used. Alternatively, use | used.
linear regression to
determine linearity.
Initial Mid-ievel calibration Mid-level calibration At the beginning of Reanalysis of ICV in Copies of raw data filed
. . standard run every 10 standard run every 10 every QC period. order to meet %D and noted in instrument
Calibration samples. If not within samples. If >15%D, criterion. If reanalysis | logbook.
Verification +15%, recalibrate. reanalyze or recalibrate. does not meet criterion,
RT are updated from analyze initial
this standard for all calibration curve.
. subsequent analyses.
Continuing Mid-level calibration Mid-level calibration Every 10 samples. Samples injected after | Copies of raw data filed
. . standard run every 10 standard run every 10 criteria was exceeded and notated in
Calibration samples. If not within samples. If > 15%D, must be reanalyzed. instrument logbook.
Verification +15%, recalibrate. reanalyze for any out of
Standard RT must fall control analyte which is
within daity window or | detected in associated
system is out of control. | sample analysis.
Standard RT must fall
within daily window or
system is out of control.
Internal Optional. No internal standards
d at this time.
Standards e '
Method Blank One method blank per < |/2RL for all One method blank per Samples may not be Copies of raw data filed,

batch of up to 20
samples, or when there is
a change in reagents,
whichever is more
frequent. Analysis of the
method blank should
demonstrate that
interferences from the
analytical system,
glassware and reagents
are under control..
Analytes present should
be < MDL.

‘I analytes.

batch of up to 10
samples.

analyzed until afl
criteria for the method
blank are met.

and reported
electronically. Daily
control charts for all
method blanks are
recorded.
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QA Element Method Laucks Frequency Corrective | Documentation
Criterion . Criterion Action
Surrogate Add surrogates to 4-Bromofluorobenzene | Surrogates are used in Reanalysis if surrogate | Any out of control
encompass range of and/or trifluorotoluene. | all standards, blanks, recoveries exceed the surrogates are
Standards temperature program. Percent recoveries must | samples, and QC. established control documented in
Results must fall within | meet established limits. If reanalysis associated file.
laboratory established laboratory control limits. produceés similar ’
control limits. See QC database for surrogate recoveries,
laboratory established then it may be due to
control limits. (Currently matrix interference.
70 - 130%) i
MS/MSD & One blank spike per Blank spike recoveries, | One blank spike daily; = | Reanalysis of blank MS/MSD recoveries are
. analytical batch. One must meet control limits | MS/MSD per 20 spike if out of control. stored electronically.
Blank Splke MS/MSD per 20 samples { established by samples. 1f MS/MSD out of Raw data is stored with
: or each batch of samples, | Jaboratory. See control control and blank spike | file. Outof control
whichever is more limits database for in control, no further events are notated in
frequent. laboratory established action required. file.
limits. :
Sample Water samples: pH <2 Water samples: pH < 2 | All water samples are to § The pH is measured for | pH of all water samples
’ . with HCL. with HCL. be preserved. Any all water samples. recorded in instrument
Preservation samples to be stored at | Client is notified if logbook.

and Storage

All samples:
store at 4° C.

All samples: store at
4°C.

4°C.

acid-preserved. pH
cannot be determined
until after analysis in
order to maintain
sample integrity.

aqueous samples are not

Standard Stock standards: 6 Stock standards: 6 All standard data
. months. ‘Store at 4° C months; recorded in standard
Solution with minimum Stored -10° to logbook.
Expiration headspace, away from -20° C. Aqueous
light. calibration standard:
Aqueous calibration daily.
standards: 1 hour , 24
hours if stored with zero
headspace. .
Field Sample Water samples: 2 40 ml | ‘Water samples: 2 40 ml Bottles received by
vials with zero vial with zero laboratory documented
Amount headspace. Soils: glass, | headspace. Soil samples: electronically.
Required with Teflon-lines lids. 2 oz. glass containers,
: | Teflon-lined lids.
Apphcablllty Groundwaters, soils,

sludges, water-miscible
and non-water miscible
wastes.
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APPENDIX VI

Flow Chart

Prepare sample for purge and trap.

/

Perform daily maintenance as
necessary.

y
Perform Initial Calibration if
‘necessary.

Perform Daily Calibration Check. ——=

I
”l

Did CCV pass? no Perform corrgctlve action :
or recalibrate.

yes

Analyze samples.

Dilute sample and
reanalyze.

Does response exceed

a 5 —1
calibration range? ye

no

Perform corrective action. te—no Does QC meet criteria?

yes

Prepare reports & papewvork.
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APPENDIX VIII
MDL Ranges / Reporting and Control Limits

For Aqueous Samples:

: : fE S Blank Spikes Matrix Spikes
Compound MDL RL | 'LCL - UCL RPD| LCL - UCL RPD
Acetonitrile 3.660 40 65 - 133 30 57 - 126 20
Propionitrile . 4,626 40 - 77 - 121 30 73 - 124 15

Isobutyl Alcohol 6.258 40 68 - 131 30 63 - 130 18
1,4-Dioxane 43.88 100 - -

a,a,a-Trifluorotoluene(s) ) N/A - N/A - N/A

p-Bromofluorobenzene(s) N/A - N/A - N/A

RL - Reporting Limit™ —~ LCL - Lower control UCL - Upper control RPD - Relative percent

(ug/L) limit. limit. . difference.

MDL - Typical range for MDL (ug/L). (s) - Indicates a surrogate. -

The reporting Iimit is based on a ten mi sample volume purged. The actual reporting limit will vary.

For Low Level Sml I Sedlment Samples

G .;;,: Blank Spikes Matrix Spikes
Compound MDL RL LCL - UCL RPD LCL - UCL - RPD
Acetonitrile - 1418 400 60 - 140 30 60 - 140 30
Propionitrile 13.19 400 - 60 - 140 30 60 - 140 30

Isobutyl Alcohol 13.17 400 60 - 140 30 60 - 140 30
1,4-Dioxane 38.55 1000 60 - 140 30 60 - 140 30

a,a,a-Trifluorotoluene(s) N/A - N/A - N/A
p-Bromofluorobenzene(s) : N/A . - N/A - N/A
RL - Reporting Limit LCL - Lower control UCL - Upper control RPD - Relative percent
(ug/Kg) limit. limit. difference.
MDL - Typical range for MDL (ug/Kg). (s) - Indicates a surrogate.

The reporting limit is based on one gram of sample purged. The actual reporting limit will vary.

Laucks Testing Laboratories, Inc.
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For High Level SOIIISedlment Samples (field preservation):
, = Blank Spikes Matrix Spikes
Compound RL LCL - UCL RPD LCL - uUCL RPD
Acetonitrile * 1600 | 60 - 140 30| 60 - 140 30
Propionitrile 93.29 1600 - .- 60 - 140 30 60 - 140 30
Isobutyl Alcohol 67.26 1600 60 - 140 30 "60 - 140 30
1,4-Dioxane 359.9 4000 60 - 140 30 60 - 140 30
a,a,a-Trifluorotoluene(s) N/A - N/A - N/A
p-Bromofluorobenzene(s) N/A - N/A - N/A
RL - Reporting Limit - LCL - Lower control UCL - Upper control RPD - Relative percent
(ug/Kg) limit. limit. difference.
MDL - Typical range for MDL (ug/Kg). (s) - Indicates a surrogate.

The reporting limit is based on purging a 250ul ahquot of 25grams of sample preserved with 25mi of
methanol. The actual reporting limit will vary.

* Acetonitrile is visible only on the DB-624 column and cannot be confirmed when a large amount of
methanol is present.

For Hl h Level Soil / Sediment Samples Iaboratory preservation):

A EROIT Sty Blank Spikes - Matrix Spikes
Compound MDL RL LCL - UCL RPD LCL - UCL RPD
Acetonitrile * 8000 60 - 140 30 60 - 140 30
Propionitrile 631.7 8000 60 - 140 30 60 - 140 30
Isobutyl Alcohol 777.2 8000 60 - 140 30 60.- 140 30
1,4-Dioxane 2396 20000 60 - 140 30 60 - 140 30
a,a,a-Trifluorotoluene(s) N/A ) - N/A - N/A
p-Bromofluorobenzene(s) N/A - N/A - N/A
RL - Reporting Limit LCL - Lower control UCL - Upper control RPD - Relative percént
(ug/Kag) . limit. fimit. difference.
MDL - Typical range for MDL (ug/Kg). (s) - Indicates a surrogate.

The reporting limit is based on purging a 100ul aliquot of 5grams of sample preserved with 10ml of
methanol. The actual reporting limit will vary.

* Acetonitrile is visible only on the DB-624 column and cannot be confirmed when a large amount of
methanol is present.

Note: At the time of this revision, analysis of the oxygenates is still under development, and
MDL ranges have yet to be determined. MDLs are based on the low standard, which is currently
1 pg/l for TAME, ETBE, and DIPE; and 5 pg/l for TBA. ' :

Laucks Testing Laboratories, Inc.
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1 Introduction and Scope

1.1 - Method Description
1.1.1

This SOP describes the procedures and specifications for instrumental analysis of various

organochlorine pesticides and polychlorinated biphenyls (PCBs) in water and soil
following SW846 Methods 8081B and 8082A. Analysis is performed by gas
chromatography using a single injection port and splitting into dual GC columns with
electron-capture detectors. This system provides quantitation and conﬁrmatlon of
pesticides and Aroclors (PCBs) from a single injection. The following table lists the
compounds that may be determined by these methods. Additional compounds, listed in

Method 8081B, may also be determined.

SW8081B ROUTINE COMPOUNDS A

alpha-BHC beta-BHC
delta-BHC gamma-BHC (Lindane)
Heptachlor Aldrin
Heptachlor epoxide Endosulfan I
Dieldrin 4.4'-DDE
Endrin Endosulfan II
4,4'-DDD Endosulfan sulfate
4,4'-DDT Methoxychlor
Endrin aldehyde Endrin ketone
alpha-Chlordane gamma-chlordane
Toxaphene

SW8081B OPTIONAL COMPOUNDS
**Chlordane (not otherwise specified) Isodrin
Simazine - | Atrazine

**When chlordane is requested, a technical chlordane multicomponent standard is analyzed
and response factors are calculated for 3-5 major peaks (including the alpha- and gamma-
isomers). If these peaks are present in the sample at similar ratios to those found in the
technical chlordane standard, an average concentration is calculated from the peaks chosen
for calibration. If the peaks are present in the sample at dissimilar ratios to those found in
the technical chlordane standard, a calibration factor will be calculated for the standard
based upon the sum of the responses for each of the peaks and the sample concentration will

be calculated based on the sum of the same peaks in the sample.

Laucks Testing Laboratories, Inc.
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SW8082A COMPOUNDS
Aroclor-1016 . Aroclor-1221
Aroclor-1232 . ‘ Aroclor-1242
Aroclor-1248 Aroclor-1254

Aroclor-1260 '

1.1.2 This method is restricted to use by, or under the supervision of analysts experienced in
the use of gas chromatography and in the interpretation of chromatograms. Each analyst
performing this method must have demonstrated the ability to perform the described
chromatographic analysis and/or data interpretation.

1.1.3 In some instances, samples being analyzed for PCBs will require sulfuric acid cleanup.
In instances where samples are being analyzed for both pesticides and PCBs, an aliquot is
separated prior to the sulfuric acid cleanup step, and is analyzed for pesticides only. The
separation of aliquots prior to this cleanup will prevent the potential loss of target
pesticide compounds.

1.2 Method De-viations ‘ '

1.2.1 - The analyte list is based on a combination of Method 8081B and 8082A analytes.
Additional analytes are only added if requested by the client(s).

12.2 The continuing calibration standards’ concentrations are varied per the Department of
Defense (DOD) quality systems’ requirement.

1.3 Sample Collection, Sample Storage, Holding Times

1.3.1 Samples are normally collected in glass containers with Teflon-lined caps. All samples
and sample extracts are stored at 49°C+2°C. Water samples must be extracted within 7
days of sample collection, soil samples within 14 days of sample collection. All extracts
must be analyzed with 40 days of sample preparation.

1.4 Definition of Terms

1.4.1 This section déﬁnes terms and acronyms as they are used in this SOP. Other terms, such
as MS/MSD or method blank, are not defined here since it is assumed that the user of this
SOP already understands their more general meaning.

Batch Identifier A number given to each preparation or analysis group which
- uniquely identifies that batch. This number is generally the blank
ID for preparation batches and either a sequence number for
organic analyses or an analysis number which is similar to the
blank ID, only preceded by an "A" rather than a "B" for inorganic
batches. The preparation batch IDs are discussed in other
documentation.

-Laucks Testing Laboratories, Inc.
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Blank spike

CCV

CF

CLP

DIW

IBLK

ICV

IDL

A background free matrix (DIW for water, clean sand for
soils/sediments) to which known amounts of target analytes and
surrogates are added each time sample extracts are prepared.
Blank spikes are required on all HAZWRAP and NFESC work.
In the context of this SOP, a blank spike is the same as a QC
check standard. See also QC check standard.

Continuing calibration verification. This is the same acronym
used in the CLP program. This is a standard analyzed at some
prescribed frequency during the analysis sequence to verify that
the instrument has remained in calibration. '

Calibration factor. The ratio of analyte instrument résponse to
nanograms injected. This term is defined in the same way in both
the CLP contract and SW. 846. :

Contract Laboratory Program. The USEPA program that
contracts with laboratories to provide laboratory services. The
term has come to mean a much broader set of methods and
deliverables. In-the context of this SOP, CLP means procedures
or operations which are detailed in the CLP contract and which are
extended to a broader working definition.

Deionized water. Lab reagent water. Organic-free water. Since
the systems used to provide DIW at Laucks all contain carbon-
polishing filters, they are capable of providing organic-free water
for use in. method blanks and blank spikes.

‘Instrument blank. This term is borrowed from CLP. Blank

solvent containing the method surrogates is injected into the
instrument to monitor for carry over between sample extract
injections.

Initial calibration verification. It is a standard which is injected at

the start of each QC period that is compared to the initial multi-
point calibration to determine whether the instrument is still in
calibration. B

Instrument detection limit. The lowest concentration of a target
analyte that will yield a signal:noise ratio of at least 3x. Used as a
starting point for selecting MDL study spiking levels.

Laucks Testing Laboratories, Inc.
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MDL

MDL standard

PQL or Repo‘rting Limit

QC check standard

QC period

‘Reporting Limit (RL)

RSD or %RSD

RT, Retention time

RT window

Method detection limit. The lowest concentration in a sample
which will yield a positive result that is greater than zero at a
known level of confidence. MDLs are empirically determined by

Laucks.

Method detection limit standard. A standard prepared so that the
concentrations of the target analytes are in the range of 1x to 4x -
the empirically determined MDLs on an extract/digest basis. This .
standard is used to verify that the instrument is capable of
detecting the target analytes on an ongoing basis.

Practical Quantitation Limit or Reporfing Limit- The value used
when reporting a non-detect. It may be administratively,

empirically or contractually set.

Quality control check standard. Referred to in this SOP as a blank
spike. A QC check standard is a requirement of SW 846 method -
8000 and is used to determine whether the analytical system is in
control if MS/MSD recoveries are out of control. See also blank

spike.

Quaiity control period. An analysis sequence initiated by the
analysis of one or more standards, followed by sample

- extracts/digests, and terminated with a

standard analysis. A QC

period can be open-ended chronologically, but calibration
verification must be documented using the procedures in this SOP.

The reporting limit is defined by the low level standard, also

referred to as the practical quantitation limit (PQL).

Relative standard deviation or percent relative standard deviation.
The ratio of the standard deviation of a set of values to the mean

similarity of the values one to another.

‘of the set of values expressed as a percentage. A measure of the

The time (in minutes) at which a target analyte elutes-from a

chromatography column.

Retention time window. The +/- value which is applied to the
ICV to establish the time range used to make tentative compound

identifications.

- Laucks Testing Laboratories, Inc.
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Sequence ' A set of sample extracts/digests and standard solutions introduced

' into an instrument in a chronologically continuous group. See
also QC perlod
SRM Standard Reference Material - A material containing known

quantities of target analytes in a homogeneous matrix which '
approximates the matrix of the samples being analyzed. It is used
to establish that the analytical process is in control.

2 Equipment List, _Maintenance, and Standards

,

2.1 Chromatographic and Data System

2.1.1 This analysis requires a gas chromatograph with a programmable oven, heated injection
port, dual electron-capture detectors, autosampler and an electronic data-acquisition
system. Equipment list: .

Gas chromatograph (Hewlett- Packard 5890, 5890A, 6890 w/pECDs)

Autosampler (Hewlett-Packard 76734, 7683)

2 electron-capture detectors (Hewlett-Packard)

2 capillary chromatographic columns of dissimilar phase (J&W DBS and DB608, 30m x

0.45mm megabore, J&W DB-XLB, DB35ms 30m x 0.32mm, or equivalents). .
Helium carrier gas .

5% methane/95% argon detector make-up gas, -
EZChrom Data Acquisition System version 6.6, Target Analytical Software for NT

Operating System version 4.02, Pentium PCs, or equivalent.

Q
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2.2 . Maintenance -

221

23
2.3.1

232

233

234

235

23.6

23.7

In order to prevent/reduce endrin breakdown, the following steps are used: 1) use clean
and silanized Agilent liners, (splitless, single-taper liners for the 6890) 2) use only gold
seals 3) reduce the injection port temperature e.g., from 250°C to 205°C 4) clean inlet
with hexane and acetone 5) prime inlet with really high concentration standard 6) make
sure syringe does not touch glass wool.

Standards

Commercially prepared, certified stock standards are used to prepare working solutions
for all surrogates, calibration mixes, and spike mixes. The 2 calibration mixes (INDA
and INDB) contain all of the individual pesticide analytes. The spike mix contains 3
representative individual pesticides and one Aroclor. These are ordered from Restek,
Supelco or an equivalent supplier. Stock standards must be replaced by the
manufacturers expiration date.

Calibration standards are prepared at 5 different concentration levels b); dilution of the _
stock standards with hexane. High-level INDA and INDB mixtures are made at 16 times
the PQL concentration. The lower levels are diluted by factors of 2, 4, 8 and 16. They
must be replaced after 6 months or by the expiration date of the material they were made
from, whichever is earlier.

Multicomponent analyte calibration standards (Aroclors, chlordane, Toxaphene), with the
exception of Aroclors 1016 and 1260, are prepared at one concentration level, by dilution --
of commercially purchased stock solutions in hexane. Standards of the Aroclors 1016

and 1260 are combined in a mixture and prepared at five concentration levels. These

must be replaced after 6 months or by the expiration date of the material they were made
from, whichever is earlier.

A breakdown evaluation (EVAL) mix is prepared from dilution of stocks of 4,4'-DDT
and endrin with hexane.

A surrogate mix is prepared from separate solutions which contain 2,4,5,6-tetrachloro-

‘meta-xylene (TCMX) and decachlorobiphenyl (DCB). . These standards are made in

hexane and added to all standard mixes (before dilution if applicable).

Refer to SOP LTL-1013 (Preparation, Storage, Shelf Life and Traceability
Documentation of Standards and Reference Matenals) for detalled instructions on
standards preparation and storage.

Appendix I details the compounds and concentrations contained imrall solutions.

-Laucks Testing Laboratories, Inc.
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3  Safety precautions and Waste Disposal

3.1 Routine Safety Precautions

3.1.1 All standards and sample extracts should be handled as if they contain hazardous
substances.

3.1.2 Refer to the instrument manufacturer's manual for routine instrument precautions.

3.1.3 Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component or with
high-pressure gas and have the potential to do harm if not used properly.

3.1.4 Electrical shock - All instruments present the possibility of electrical shock. The operator
should take all precautions including ensuring that all instruments are operated with fully
grounded power outlets, turning off the instrument and disconnecting the instrument from
the electrical power supply before working on any electrical components, etc.

3.1.5 The electron-capture detectors used in this analysis contam a radioactive source and
should not be opened or otherwise tampered with.

3.2 Waste disposal

3.2.1 Solvent wastes generated in using this procedure (expired standards, old sample extracts, '
rinsates, etc.) should be emptied into the solvent waste container in the fume hood.

3.2.2 Waste segregation and disposal from the point of collection is further covered in the
Laucks SOP on Waste Segregation and Disposal.

4 Calibration and Quality Control

4.1 QA Requirements and Corrective Action

4.1.1 Detailed in the following sections are applicable QA requirements and subsequent
corrective actions to be applied to this analy51s A summary of these requirements can be
found in Appendix IV.

4.2 Method Detection Limit Study

4.2.1 Prior to the analysis of any samples, it is necessary to establish method detection limits.
This procedure is fully described in the Laucks SOP on MDLs, located in the SOP
manual. Briefly, it involves the analysis of 7 replicate samples spiked at a concentration
near the anticipated method detection limit. A Student's T-test is then applied to these
measured values to calculate the MDL.

4.3 Method Validation _
4.3.1 Prior to the analysis of any samples, it is necessary to validate the method. A method ‘
w4
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validation study is performed in a similar manner to an MDL study with the exception
that a minimum of 4 replicates are required and the concentration levels are typically

higher.

432 The precision of spike recoveries must meet or exceed the criteria tabulated in SW 846.
4.4 Retention Time Windows

4.4.1 Retention time window studies are conducted following the Laucks SOP on Establishing
RTWs and the procedure detailed in SW 846, Method 8000B, which defines a window
for each single and multi- component analyte based on the retention times taken from
three standard injections over a 72 hour period.

4.4.2 The retention time window half-width is set at 3 times the above calculated standard
deviation. This operation must be repeated whenever major equipment changes are
made, whenever the chromatographic method is significantly modified, or whenever a
column is replaced. '

4.4.3 The calculated retention time window half widths are typically unrealistic values.
Therefore RT windows have been administratively set at the values listed in OLM04.2

for megabore analyses (see table below) and at £0.03 for capillary analyses. These
values are typically wider than 3 times the standard deviation as determined above, but
are more realistic. : :

 Laucks Testing Laboratories, Inc.
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4.5 Breakdown Evaluation (only required‘when analyzing for pesticides)

451

4.6

Analyte
alpha-BHC

beta-BHC

gamma-BHC (Lindane)
delta-BHC

Heptachlor

Aldrin

alpha-Chlordane

- gamma-Chlordane

Heptachlor epoxide
Dieldrin

Endrin

Endrin aldehyde
Endrin ketone
4,4'-DDD

4,4'-DDE

4.4'-DDT
Endosulfan I
Endosulfan 11
Endosulfan sulfate
Methoxychlor
Tetrachloro-m-xylene
Decachlorobiphenyl
Aroclors
Toxaphene
Chlordane

Megabore Capillary
+0.05 +0.03
+0.05 +0.03 -

©#0.05  10.03
£0.05 +0.03
'40.05 +0.03
+0.05 +0.03
+0.07 +0.03
+0.07 +0.03
. £0.07 +0.03
. +0.07 +0.03 -
40.07 +0.03
+0.07 +0.03
+0.07 +0.03
+0.07 © +0.03
+0.07 +0.03
+0.07 +0.03
+0.07 +0.03
+0.07 +0.03
+0.07 +0.03
+0.07 +0.03
+0.07 +0.03
+0.10 +0.03
+0.07 +0.03
+0.07 +0.03
+0.07 +0.03

Initial Multi-Point Calibration for Pesticides and PCBs

At the beginning of each analysis sequence a performance evaluation mixture (PEM)
must also be analyzed.- This is a separate solution containing 4,4'-DDT and endrin, and is
examined for the breakdown products of these analytes (4,4'-DDD, 4,4'-DDE, endrin
aldehyde, endrin ketone) which indicate the need for GC system maintenance. The
percent breakdown must be less than 15% for both Endrin and 4,4'-DDT.

4.6.1.1 Analyze single component pesticide standards using at least 5 different concentration

levels for linear calibrations. The lowest concentration should be at a concentration
near, but above, the method reporting limit or PQL. The highest concentration should
define the upper usable working range of the detector. After the initial calibration is
complete, an additional standard is analyzed. - This additional standard is prepared from
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a source that differs from the source of standards used in the initial calibration. This
standard is performed in order to verify the initial calibration.

4.6.1.2 Analyze multi-component pesticide and PCB standard solutions at one concentration
level, with the exception of the Aroclor 1016/1260 mixed standard. This standard
should be analyzed at 5 different concentration levels for linear calibration. This step
can be omitted if analyzing for pesticides only.

4.6.1.3 SW 846 allows the use of both linear and non-linear models for the calibration data.
The option for non-linear calibration may be necessary to achieve low detection limits
or to address specific instrumental techniques.

4.6.1.4 The choice of a specific calibration model should be made in one of two ways. The first
: is to begin with the simplest approach, the linear model through the origin, and
progressing through the other options until the calibration acceptance criteria are met.
The second approach is to use a priori knowledge of the detector response to choose the
calibration model. Such knowledge may come from previous experience, knowledge of
- physics of the detector, or specific manufacturer’s recommendations. R

| 4.7 Linear Calibration

4.7.1 External standard initial calibration data is evaluated by determining the %RSD of the
calibration factors.

472 CFs are calculated using the equation:

CF = re'sp'onse
ng injected

4.7.3 The calculated CFs are tabulated and the %RSD calculated. There are no compound-
specific criteria. All %RSDs must be within 20% for each analyte or averaged across all
analytes in the calibration standard mix. Laucks uses 40% percent as the upper limit for
all compounds as an internal guideline although it is not a requirement of SW 846..

4.7.4 Corrective action

4.7.4.1 If the criteria are not met, the instrument must be re-calibrated.
4.8 Non-linear Calibration

4.8.1 In situations where the analyst knows that the instrument response does not follow a
linear model over a sufficiently wide working range, or when the ather approaches
described here have not met the acceptance criteria, a non-linear calibration model may
be employed. ‘ '

4.8.2 When using a calibration model for quantitation, the curve must be continuous,
continuously differentiable and monotonic over the calibration range. The model chosen
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should have no more than four parameters, i.e., if the model is polynomial, it may be no
more than third order, as. in the equation:

y=ax’ +bx*+cx+d

&

4.8.3 The statistical considerations in developing a non-linear calibration model require more .
data than the more traditional linear approaches. A quadratic (second order) requires a
minimum of six standards, and a third order polynomial requires seven standards. Do not
force the line through the origin, i.., do not set the intercept as 0, and do not include the
origin (0,0) as a calibration point. : "

4.8.4 Whichever option is employed, a surrogate concentration must fall within the calibration
range. ‘
4.8.4.1 A setof three to five major peaks is selected for each multicomponent analyte. These
should be characteristic of the multicomponent analyte in question. Retention time
windows and calibration factors are generated for each of the peaks chosen.

4.8.5 Corrective action

4.8.5.1 Ifthe criteria are not met, the instrument must be re-calibrated. .
4.9 Initial Calibration Verification '

4.9.1 Concentration and/or CF Criteria

-4.9.1.1 At the beginning of an analysis sequence analyze a mid-range calibration standard. The
computed calibration factor (CF) or concentration measurement must meet the criteria
detailed below.

" 4.9.1.2 Using the appropriate calculation technique (average CF ) compute either CFs or
‘concentration values. For linear calibrations the ICV standard can be verified by
calculating either the percent difference or the percent drift.

4.9.1.2.1 The percent difference calculation compares the ICV CFs to the mean CFs from the
initial multi-point calibration. The percent difference is calculated as follows:

%D = SVCF 100
CF

where: _
C, = Calibration Factor -

CF = Mean Calibration Factor

4.9.1.2.2 The percent drift calculation compares the ICV calculated concentrations to the Q

g5
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theoretical (or actual) concentration of the ICV standard. The percent drift is
calculated as follows:

%D = C—‘C-—C—T—XIOO

T
where:
C= Calculated Concentration

CT = Theoretical Concentration

49.1.3 There are no compound-specific criteria. The %D results should be within +15% of the
average CF or expected concentration from the initial calibration for each analyte, or
averaged across all analytes in the continuing calibration standard.

4.9.2 Corrective action

4.9.2.1 Ifthe ICV criteria are not met, no sample extracts can be analyzed. Perform éystem
maintenance and re-check the ICV. If the criteria still cannot be met, the system must
be recalibrated.

4.10 Updating Retention Time Windows

~ 4.10.1 The retention time windows for compound identification are updated using the retention
. times for each target analyte in the mid-point calibration standard of the initial calibration
as the center of the window and the previously determined retention time window half-
width to establish the retention time range to be used for compound identification.

4.11 Instrument Blank
4.11.1 Criteria

4.11.1.1 Any sample that is suspected of containing high concentrations of target analytes should
be followed by an IBLK or solvent rinse. This IBLK analysis is used only to make a
judgment as to the possibility of carry-over into the sample extract immediately
following the IBLK. Evaluation criteria are detailed below.

4.11.2 Corrective action

4.11.2.1 IBLKSs used to monitor for possible carryover in high concentration extracts (those
IBLKs optionally placed into the sequence following suspected high concentration
extracts) are used to flag the possibility of analyte carryover into the following sample
extract. The extract immediately following the out of control IBLK may need to be re-
analyzed if there is a detectable amount of the analyte found in the IBLK.

4.12 Continuing Calibration Verification

4.12.1 The initial calibration is verified each 12 hours by injection of a calibration standard that
. alternates concentration levels. SW 846 requires that the calibration standard be injected
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at a frequency of not less than once every 20 samples (the frequency of every 10 samples
is recommended to minimize the number of reinjection due to QC failure). Laucks
analyzes the continuing calibration standards every 10 samples or every 12 hours,
whichever is deemed appropriate by the analyst. In addition, this standard must be the
last injection made in the analysis sequence. '

4.12.2 In accordance with DOD requirements, the concentration levels of the continuing
calibration are varied approximately every 2 weeks when a new working solution is
made. The concentration levels vary from the low level, mid-level and high level
standards. ' .

4.12.3 Criteria

4.12.4 After 12 hours, a CCV standard is analyzed. The CF or concentration for each analyte is
calculated and the percent difference or percent drift is calculated as shown above.

4.12.5 The %D results shoﬁld be within +15% of the average CF or expected concentration from
the initial calibration for each analyte, or averaged across all analytes in the continuing
calibration standard. -

B 4.12.6 The retention times for all tafget analytes must fall within the RT windows established by
the mid-point of the initial calibration. ‘

4.12.7 Corrective Action

-

4.12.8 Check calculations or perform instrument maintenance. To validate the quantitation of
target analytes in analytical samples, the samples must be bracketed by in-control CCVs.
However, CCV CFs can be outside the control limits as long as this was due to an
increase in response and the corresponding samples contain no detectable levels of the
target analyte for which the CF is out of control.

4.13 Method Blanks

4.13.1 Criteria

4.13.1.1 Method blanks are used to verify contamination free reagents and apparatus. They are
prepared with every set of samples extracted at the same time or one blank every 20
samples which ever is more frequent. Any analyte response above Y2 the reporting limit
is considered out of control.

4. 13.2 Corrective action

4.13.2.1 Corrective action may necessitate re-extraction of the sample set.-For example, if an
analyte were found in the blank but not in any of the associated samples then the sample
group may not require re-extraction. In any event it is the laboratory's responsibility to
ensure that method interferences caused by contaminants in solvents, reagents,
-glassware, and other sample processing hardware leading to discrete artifacts and/or Q
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elevated baselines in the chromatograms be minimizéd. In the extreme case of chronic
contamination, blanks may have to be analyzed from each stage of the sample
processing to determine the contamination source so it can be eliminated. In all cases
where blank contamination exceeds the control limit a narrative comment must be made
which documents the corrective actions taken

4.14 Blank Spikes

4.14.1 Criteria

4.14.1.1 A blank spike follows the same protocol as with the matrix spike analysis except that
the spiking solution is added to a method blank solution instead of an actual sample. A
method blank with added analytes is a blank spike. A blank spike is the same as a QC
check standard. It is recommended that all single component pesticide target analytes
of concern and a minimum of one Aroclor be spiked into the LCS. A subset.of the
single-component target analytes can be substituted for the full list if specified in
project-specific contracts or workplans per the USACOE Shell document. In addition,
the LCS and matrix spike should consist of the same components at the same
concentration levels in order to accurately evaluate matrix mterference in the MS/MSD
samples.

. ~ 4.14.1.2 Blank spike recoveries must meet the criteria specified in the quality control database.

4.14.2 Corrective action

 4.14.2.1 The blank spike is used to determme whether a method is in control during sample
preparation and analysis.- Sample re- extraction and re-analysis would be triggered by
an out of control blank spike only if the sample surrogate recoveries and MS/MSD
spike recoveries indicated sample processing errors.

4.15 Matrix Spike
4.15.1 Criteria

4.15.1.1 A sample is chosen at random from the samples to be analyzed, and an aliquot of
spiking solution is added to this sample prior to extraction. It is required that a matrix
spike analysis be performed with each extraction batch. The minimum frequency for
MS analysis is 1 each per 20 samples per matrix. This matrix spike sample is used to
evaluate the matrix effect of the sample upon recovery of the analytes. The recovery of
spike analytes is calculated as follows:

%Recovery = ﬁg—S—A— x100 -

where:
. MS = concentration in spiked sample
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SA = native concentration in unspiked sample
S = spike amount

4.15.1.2 The recovery criteria are detailed in the QC database. ‘In the instance that the native
target analyte concentration is greater than 5x the spike concentration, the MS recovery
control limits do not apply. In this case, treat the MS/MSD pair as duplicates and report
them as such in the quality control database. ~

4.15.2 Corrective action

4.15.2.1 Samples with spike recoveries outside control limits will be reviewed for possible
corrective action. Corrective action may involve recalculation, re-extraction; and/or
reanalysis. This process should also look at the recovery of surrogate compounds in the
MS sample and at the recovery of matrix spiking compounds from the extraction batch
blank spike analysis. In all cases a narrative explanation of the condition is required to
detail the corrective actions taken.

4.16 Matrix Spike Duplicate -

4.16.1 Criteria

4.16.1.1 The compound recovery criteria are identical to those for the matrix spike-sample. In
addition, the matrix spike duplicate is used to measure method precision. This is done
by computing the relative percent difference (RPD) between the matrix spike and
matrix spike duplicate recovery values. This calculation is as follows:

-5 '
%RPD:—IZ—l—xloo
(x+8)/2

where: .
.y = measured concentration for MS sample
& = measured concentration for MSD sample

4.16.1.2 RPD control limits are detailed in the QC database. |

. 4.16.2 Corrective action

4.16.2.1 If a trend in out of control RPD values is observed, the methods used must be examined -
to determine the source of variance. Once this source is identified, the method must be
changed so that samples can be analyzed with a predictable reproducibility.
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4.17 Surrogate Recovery
'4.17.1 Criteria

4.17.1.1 Surrogates are chemically similar compounds added to every sample, method blank,
and QC sample prior to sample processing. They are used to monitor for potential
sample processing errors and matrix effects. Surrogate compound recoveries are
calculated as follows: :

SmX 100

% recovery = S
a

where: :
Sm = concentration of surrogate measured in extract
Sa = concentration of surrogate added

4.17.1.2 Detailed surrogate recovery control limits are tabulated in the QC database.

4.17.2 Corrective Action

4.17.2.1 Check calculations for possible error. Low surrogate recoveries are greater potential
indicators of poor method performance than high surrogate recovery since non-GC/MS
methods cannot separate ¢o-eluting interferences. Hence corrective action is not
required for high surrogate recoveries. :

4.17.2.2 Low surrogate recoveries in the method blank may require that all the samples in the
associated batch be re-extracted and re-analyzed. In any case, it is imperative to
identify the problem associated with low recovery so that it can be corrected. Itisa
requirement that all out of control surrogate recoveries and the corrective action taken
be discussed in the narrative. .
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5 Operation procedures

5.1

Chromatographic Conditions

5.1.1 The following general operating parameters are ﬁsed on gas chromatographs to perform

Carrier gas:
Column flow:
Make-up gas:

- Make-up flow:
~ Injector:

Injector temperature:
Injection:

Injection volume:
Initial temperature:
Initial hold time:
Temperature ramp:
Final temperature:
Final hold time:

EC detector temperature:

this method utilizing megabore (0.45 mm) columns:

helium
8 mL/min

argon/methane (95%/5% High Purity grade)

70 mL/min

Grob-type, splitless
205°C

- splitless

2uL (split - 1 pL per column)

150°C

0.5 min
4°C per min
275°C

9 min
350°C
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5.1.2 The following general operating parameters are used on the 6890 gas chromatograph
equipped with 0.32 mm columns: :

Carrier gas: ' helium

Make-up gas: argon/methane (95%/5% High Purity grade)
Column flow: _ 2.6 mL/min ‘
Make-up flow: 35 mL/min

Pulsed pressure: 55.0 psi

Pulsed time: 0.60 min.

Purge flow: ~ 50.0 mL/min _

Injector: splitless, single-taper

Injector temperature: 250°C

Injection: splitless :
Injection volume: 1 uL (split — 0.5 pL per column)
Initial temperature: 150°C

Initial hold time: : 0.5 min

Temperature ramp: 25°C per min

Final temperature 1: 250°C

Final time 1: 1 min

Rate 2 15°C per min

Final temperature 2: 340°C

Final time 2: 2.00 min

EC detector temperature: 350°C

These GC conditions should be optimized for analyte separation and sensitivity with a
particular pair of columns and detectors. Once optimized, the same conditions must be used
for the analysis of all standards, samples, blanks and spikes.

5.2 Sample Analysis
5.2.1 Analysis sequence

5.2.1.1 See Appendix II for a detailed analysis injection sequence.

5.2.2 Compound Identification

5.2.2.1 Compounds are tentatively identified if a peak elutes in the retention time window
characteristic of that compound on the column 1. To confirm the presence of that
compound in the sample extract, the peak must also elute in its characteristic retention
time window on a second column. Retention time windows are established as
previously described and the absolute retention times are updated each QC period.
Compounds can only be identified if the ICV and CCV criteria previously detailed are
strictly adhered to. ‘
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5.2.2.2 The experienced analyst's judgment weighs heavily in evaluating chromatograms for

5223

523

- 5231

5231

where:

compound identification. For instance, the retention times of surrogate compounds may
be outside their expected windows due to sample matrix effects. The analyst may

decide to re-adjust the target analyte's retention time windows on an ad hoc basis based
on such an observed shift. This can occur only on a sample-specific basis and is used
when the analyst examining the data suspects that a retention time shift has occurred. If
this is done, it must be fully documented in the case narrative notes. '

Identification of multicomponent analytes occurs when the retention times and ratios of
each of the multicomponent peaks present in the sample match the peaks chosen for the
particular multicomponent analyte in the initial calibration. These same conditions
must be met on both columns in order to confirm the presence of the multicomponent
analyte. The experienced analyst's judgment weighs heavily in evaluating the patterns of
multicomponent analytes with regards to weathering and matrix interferences.

Compound Quantitation
Target compound concentrations are calculated using the following equations:

Aqueous samples

.1 The external standard equation, as expressed in SW 846 is: ' .
Concentration (ug/L) = (4 ) D)
(CE, (Vi) (V)

Ay = Response for the analyte in the extract, in area or height units.
CF,, = Multi-point average CF
Vi = Volume of extract injected, pL,
D Dilution factor of extract. The final result of an algebraic multiplication of the ratio
of all dilution final volumes to initial volumes. For example, if and extract was
- diluted 100 pL to 1000 pL and subsequently diluted an additional 100 pL to
1000 pL, the expression would be: (1000/10) * (1000/10) = 100 * 100 =10,000.
If no dilution was made, D = 1.
V¢ = Volume of total extract, pL.
Vs = Initial sample size, mL.

The reported concentration for multicomponent analytes calculated is based on an
average of the concentrations determined for each of the peaks chosen for calibration.

4
ks

4
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5.2.3.1.2 To report concentrations in alternate units, apply anappropriate factor:
mg/L = ug/L * 0.001
5.2.3.2 Non-aqueous samples

5.2.3.2.1 The results calculation for non-aqueous samples is very similar to that for aqueous
samples. The only difference is the inclusion of a total solids term to calculate the dry
‘weight equivalent of the initial sample size.

(4:)(V)(D)
(CF,)(V))(W)(TS/100)

Conc.(ug! kg)=

where:
W = Weight of sample extracted or purged grams
TS = Total solids, percent.

The reported concentration for multlcomponent analytes is based on an average of the
concentrations determined for each of the peaks chosen for calibration.

5.2.4 Sample Dilution

52.4.1 Ifthe responses in the sample chromatogram exceed the calibration range of the system, ~
dilute the extract and reanalyze. The dilution should be made so that the concentration
of the analyte requiring dilution is in the mid to upper calibration range.

6 Reports
6.1 Data Packet Organization

6.1.1 See Appendix III for a vchecklist detailing data packet organization.
6.2 Quality Control Reports

6.2.1 All results for quality control tests are entered into the quality control database. Printouts
of all data entered must be included in the data packet. The routine minimum is a method
blank report, a blank spike report, and an MS/MSD report.

6.3 Sample Result Reports

63.1 Data Qualifying Flags

6.3.1.1 Sample report results are qualified with data qualifying flags. These ﬂags have the
following definitions:
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8] The analyte of interest was not detected, to the reporting limit indicated.

B The analyte of interest was detected in the method blank associated with the sample,
as well as in the sample itself. The flag is applied without regard to the relative
concentrations detected in the blank and sample.

I The analyte of interest was detected below the practical quantification limit. This
“value should be regarded as an estimate.
‘D The value reported is derived from the analysis of a diluted sample or sample
extract.
P " When a dual column /dual detector GC technique is employed, this flag indicates

that calculated results from the two determinations differ by more than 25%. If the
results from one column is significantly higher (25%) the chromatogram is checked
for overlapping peaks, or irregular baseline integration. If no anomalies are
discovered, the higher result is reported in order to employ the conservative
approach relative to protection of the environment.

E The value reported is based on a sample or sample extract in which the target
analyte concentration exceeded the calibration range. The value reported should be

considered an estimate.
C The target analyte's presence was confirmed by GC/MS.

6.4 Control Chart(s) ‘ ' .

6.4.1.1 The recovery values for gamha—BHC, Heptachlor, Aldrin, Aroclor 1260, TCMX, and = ..
DCB in the Blank Spike are plotted on control charts. '
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Standard Solution Concentrations, ug/L
Compound STD1 STD2 STD3 STD4 STDS
alpha-BHC 5.0 10.0 20.0 40.0 80.0.
beta-BHC 5.0 10.0 20.0 40.0 80.0
delta-BHC 5.0 10.0 20.0 40.0 80.0
gamma-BHC (Lindane) 5.0 10.0 20.0 40.0 80.0
alpha-Chlordane 5.0 10.0 20.0 40.0 80.0
gamma-Chlordane 5.0 10.0 20.0 40.0 80.0
Heptachlor 5.0 10.0 20.0 40.0 80.0
Aldrin 5.0 10.0 20.0 40.0 80.0 -
Heptachlor epoxide 5.0 10.0 20.0 40.0 80.0
Endosulfan I - 5.0 10.0 20.0 40.0 80.0
Dieldrin 10.0 20.0 40.0 80.0 160
4,4'-DDE 10.0 20.0 40.0 80.0 160
Endrin 10.0 20.0 40.0 80.0 "~ 160
Endosulfan I 10.0 20.0 40.0 80.0 160
4,4'-DDD - 10.0 20.0 40.0 80.0 160
Endosulfan sulfate - 10.0 20.0 40.0 80.0 160
4,4'-DDT 10.0 20.0 40.0 80.0 160
Methoxychlor 50.0 100 200 400 800
Endrin aldehyde 10.0 20.0 40.0 80.0 160
Endrin ketone 10.0 20.0 40.0 80.0 160
Chlordane - technical 1000
Toxaphene 500 :
Aroclor-1016 100 250 500 1000 2000
" Aroclor-1221 500
Aroclor-1232 500
Aroclor-1242 - 500
Aroclor-1248 500
Aroclor-1254 : 500
Aroclor-1260 100 250 500 1000 2000
2,4,5,6-tetrachloro-m-xylene 50 10.0 20.0 40.0 80.0 .
Decachlorobiphenyl 10.0 20.0 40.0 80.0 160
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Appendix I (Continued)
Calibration Stock Solutions, mg/L
Compound - Mix Conc
alpha-BHC A 5.0
beta-BHC B 5.0
delta-BHC . B 5.0
gamma-BHC (Lindane) A 5.0
alpha-Chlordane B 5.0
gamma-Chlordane B 5.0
Heptachlor A 5.0
Aldrin _ B 5.0
Heptachlor epoxide B 5.0
Endosulfan I A - 5.0
Dieldrin A 10.0
4.4'-DDE B 10.0
Endrin A 10.0
Endosulfan II B 10.0
4,4-DDD A 10.0 , :
Endosulfan sulfate B 10.0 :
4,4-DDT A 10.0 ' '
Methoxychlor A 500 .
Endrin aldehyde B 10.0
Endrin ketone B 10.0 : -
Chlordane — technical TChior 1000 :
Toxaphene » Tox 500
Aroclor-1016 AR1660 100
Aroclor-1221 AR1221 100
Aroclor-1232 AR1232 . 100
Aroclor-1242 'AR1242 100
Aroclor-1248 ' AR1248 100
Aroclor-1254 AR1254 100
Aroclor-1260 AR1660 100
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*_The single component pesticides are contained in 2 separate mixes (A and B) when utilizing
megabore (0.45mm ID) columns. These same components are combined into 1 mix when
utilizing capillary (0.32mm ID) columns.

Breakdown Check Solution (CLP PEM solution), pg/L

Compound Concentration
44-DDT - 100
Endrin 50
Surrogate Stock Solution, mg/L

- Compound Concentration
2,4,5,6-tetrachloro-m-xylene 10
Decachlorobiphenyl 10
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Injection

[ B S T R

- 16
17
18

19
last

last
last

APPENDIX I1 -

Analysis Sequence

Sample

hexane rinse

breakdown check standard (PEM)

ICV standard INDAM '

ICV standard INDBM

ICV standard multi-components(for PCB only analysis - can replace above 3 stds)
up to 10 subsequent sample or QC extracts

solvent rinse or IBLK (optional - not required)

CCV standard INDAM

CCV standard INDBM

CCV standard multi-components (for PCB only analysis - can replace above 2
stds)

up to 10 subsequent sample or QC extracts '

CCV standard INDAM
CCV standard INDBM
CCV standard multi-components (for PCB only analy51s can replace above 2

stds)

Laucks Testing Laboratories, Inc.
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APPENDIX 111 -
Data Packet Order

[. QC SUMMARY

Analysts 'Client' Comment (hard copy and floppy)
Surrogate Recovery Summary Report

Blank Spike Report

MS/MSD Report _

Method Blank Summary

II. SAMPLE DATA:

Organic Analysis Data Sheet
Sample Confirmation Worksheet
Chromatograms, column 1
Chromatograms, column 2
Chromatographic Report, column 1
Chromatographic Report, column 2

1

III. STANDARD DATA:
Linearity Report

Linearity Standards:

Chromatograms, column 1
Chromatograms, column 2
Chromatographic Report, column 1
Chromatographic Report, column 2

1

Continuing Calibration Standards:

CCV Report .
Chromatograms, column 1
Chromatograms, column 2
Chromatographic Report, column 1
Chromatographic Report, column 2

- ‘Laucks Testing Laboratories, Inc.
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APPENDIX III, continued
Other 'Sta;ndards Used to Support Sarnplé Data and Instrument Blanks

V. Raw QC Data:

Method Blank

Chromatograms, column 1

Chromatograms, column 2

- Chromatographic Report, column |
Chromatographic Report, column 2 -

1

-Blank Spike

Chromatograms, column 1
Chromatograms, column 2
Chromatographic Report, column 1
Chromatographic Report, column 2

Matrix Spike

Chromatograms, column 1 ]

Chromatograms, column 2 : ’ .
Chromatographic Report, column 1

Chromatographic Report, column 2 -

Matrix Spike Duplicate
Chromatograms, column 1
Chromatograms, column 2
Chromatographic Report, column 1
Chromatographic Report, column 2

P
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APPENDIX III, continued -
V. Bench Sheets
Injection Sequence
Target Method
Extraction Bench Sheets
Miscellaneous Work Sheets. i.e. %TS, SDG summary, calculations, HTVR
Standards Logs

VI. Reject Data:
DO NOT COPY DO NOT PAGINATE

Data not used to support sample results.

All data acquired but rejected due to out of control QC.

Non-routine standards used to support sample data should be placed at the last of the
Standard Data section. :

'Laucks Testing Laboratories, Inc.
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APPENDIX IV

| Method 8081B QA Requirements and Corrective Actions:

QA Element Method Laucks Frequency Corrective | Documentation
o Criterion Criterion Action '
Initial 5 calibration 5 calibration After Recalibrate or | Narrative
Calibration stds for linear, 6 | stds for linear, 6 | performing narrate faults if
stds for stds for major possible
quadratic, for | quadratic, for | instrument
all singleand |all singleand | maintenance or
multi- multi- when persistent
components, components, difficulties
%RSD <20% |%RSD <20% |meeting CCV
for each analyte | for each analyte |criteria occur.
or averaged or averaged
across all across all
analytes. analytes. A
second source
standard is .
analyzed to
verify the initial -
calibration.
Initial Must be +15% |Must be £15% | At start of each |Rerun with new | Narrative
Calibration D for each D for each new analytical |ICV, instrument
Verification analyte or analyte or sequence, or maintenance,’
averaged across |averaged across |daily if RTs &/or recalibrate
all analytes. all analytes. shift (or narrate if
: . possible)
Continuing Must be +15% |Must be +15% |Every 10 Rerun with new | Narrative
Calibration D for each D for each samples or ICV, instrument
Verification analyte or analyte or every 12 hours. | maintenance,
averaged across |averaged across &/or recalibrate
all analytes. all analytes. (or narrate if
possible)
Breakdown Endrin and Endrin and At the Rerun, Narrative-
DDT DDT beginning of instrument
breakdown breakdown each sequence. | maintenance

must be <=15%

must be <=15%

®
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QA Element Method Laucks Frequency Corrective | Documentation
Criterion Criterion Action
Method Blank | Presence of any. [ Must be below | Every analytical | Report 'Case narrative
‘ target analytes - | % the reporting [batchor 1 per | quantitated and corrective
must be below | limit 20 samples contaminants action form if
MDL with a "B" flag, |re-extracted
or re-extract if
| necessary
Surrogate Limits to be . Listed in QC Every sample | Where Case narrative
Recovery: determined by | database contractually and corrective
the lab required, all action form if
.| surrogates must | re-extracted
be within
control limits.
Matrix Spike Limits not Listed in QC Every analytical | If other QC is in | Case narrative
Recovery specified database batch or 1 per | control, narrate; |and corrective
20 samples =~ |otherwise re- action form if
- : | extract re-extracted
IMS/MSD RPD | Limits not Listed in QC Every analytical | If other QC is in | Case narrative -
specified database batchor 1 per |control, narrate; |and corrective
20 samples otherwise re- action form if
extract re-extracted
Blank Spike Limits not Listed in QC Every analytical | If other QC is in | Case nafrative
Recovery specified database batch or 1 per ' | control, narrate; |and corrective
S 20 samples otherwise re- action form if
extract re-extracted
Standard None required | None required | Only if Reanalyze or Case narrative
Reference requested re-extract and | and corrective
Material (SRM) | reanalyze SRM |action form if
Recovery : re-extracted

‘Laucks Testing Laboratories, Inc.
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APPENDIX V

Compound Elution order on DBS and DB608 Megabore (0.45 mm ID) Columﬂs '

DB608
Tetrachloro-m-xylene Tetrachloro-m-xylene
alpha-BHC alpha-BHC '
beta-BHC gamma-BHC (Lindane)
gamma-BHC (Lindane) beta-BHC
delta-BHC ' Heptachlor
Heptachlor delta-BHC
Aldrin Aldrin
Isodrin Isodrin
Heptachlor epoxide Heptachlor epoxide
gamma-Chlordane ' gamma-Chlordane..".
Endosulfan I alpha-Chlordane ...
alpha-Chlordane : Endosulfan I
4,4'-DDE 4,4-DDE .
Dieldrin : Dieldrin S
Endrin Endrin . : .
Endosulfan II 4 4'-DDD
4.4'-DDD : . Endosulfan II ‘ Lo
Endrin aldehyde 4,4'-DDT
Endosulfan sulfate Endrin aldehyde
4,4-DDT ‘ Endosulfan sulfate
Endrin ketone Methoxychlor
Methoxychlor 4 Endrin ketone

Decachlorobiphenyl Decachlorobiphenyl

Laucks Testing Laboratories, Inc.
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APPENDIX VI =~

- Decachlorobiphenyl

Compound Elution order on DBXLB and DB35ms Capillary (0.32 mm ID) Columns

DBXLB DB35ms
Tetrachloro-m-xylene Tetrachloro-m-xylene
alpha-BHC alpha-BHC
gamma-BHC (Lindane) gamma-BHC (Lindane)
beta-BHC beta-BHC -
delta-BHC - Heptachlor -
Heptachlor delta-BHC
Aldrin ' Aldrin
Heptachlor epoxide Heptachlor epoxide
gamma-Chlordane - gamma-Chlordane
alpha-Chlordane alpha-Chlordane
EndosulfanI Endosulfan I
4,4-DDE 4,4-DDE
‘Dieldrin Dieldrin
Endrin Endrin
4,4-DDD 4,4-DDD
EndosulfanII Endosulfan II
Endrin aldehyde 4,4'-DDT
4,4-DDT Endrin aldehyde
Endosulfan sulfate Endosulfan sulfate
Methoxychlor Methoxychlor
Endrin ketone Endrin ketone
Decachlorobiphenyl

Laucks Testing Laboratories, Inc.
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Is there a
curmrent multi-pt
calibration?

Analyze a Performan:
Eval. Sample

"]

*Calculate
Endrin and
ooT
Breakdown

yes

APPENDIX VII
Flow Chart

COMBINED METHODS 8081A/8082

FLOW CHART

Perform
multi-point
calibration

Are %RSDs

<=20% on 1or

Perform Instrument
no maintenance or
remake standards.

Analyze a
Performance
Eval. Sample

A

alculate
Endrin and

DDT
Breakdown

Inject Sampies

*Endrin and Change
00T inj. Port
Breakdown <= Liner
15%
Inject ICV
Standard(s)

{no more than
: 10)

Y

Inject CCV
Standard(s)

12 hours
since

calibration or

ICV?

Dilute sample
and reanalyze

Report result as
highest conc.
from 2 columns
with appropriate

.. flags..

*These steps can be eliminated if analyzing for SW8082 compounds only

¥

Calculate
sample and QC
Results

%D values in
CCVs <=15% on
both columns?

Sample
concentrations
> high std?

no

Sample
Concentrations
>RL on both
columns?

Report result as
not-detected.
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e-extract an

re-analyze
affected

. sample.

urrogate
recoveries
>LCL?

MS/MSD
recoveries
>LCL?

recoveries
in control?

COMBINED ~
8081A/8082 FLOW CHART

Re-analyze all
bracketed
samples.

Re-extract an

re-analyze
affected
samples.

Report results
_recoveries _from
in control? -associated

~ sample(s).

Re-extract and]

re-analyze
affected
samples.

if analyte conc. >RL
on both columns.
Otherwise report -
result as
not-detected.

Re-analyze samples] Y€S

Re-analyze samples if
in-control column
exhibits analyte conc. >
RL. Otherwise report
result as not-detected

from in-control column
and include narrative
comment

eport positive resuits

%D values in CCVs
>15% on both columns
due to decreased
instrument response?

no

%D values in CCVs
>15% on both columns
due to increased
instrument response?

-

%D values in CCVs

>15% on one column
due to decreased

. instrument response?

%D values in CCVs
>15% on one column
due to increased
instrument response?
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1. Introduction and Scope

1.1 Method Description

1.1.1°  This method describes the procedures and specifications for instrumental analysis of
various chlorinated herbicides in water and soil per Method 8151A in SW-846 utilizing
capillary columns. Analysis is performed by gas chromatography using a single
injection port and splitting into dual GC columns with electron-capture detectors. This
system provides quantitation and cdnﬁrmation of herbicides from a single injection.
Dinoseb generally yields poor recoveries using this analysis due to difficulty in bringing
the analyte through the hydrolysis stage of the extraction procedure. The followmg
table lists the compounds that may be determined by this method::

ABBREVIATION COMPOUND NAME

2,4-D 2,4-Dichlorophenoxyacetic acid

2,4-DB 4-(2,4-Dichlorophenoxy) butyric acid
-2,4,5-T 2,4, 5-Trichlorophenoxyacetic acid
2,4,5-TP (Silvex) 2-(2,4,5-Trichlorophenoxy) propionic acid
Dalapon 2,2-Dichloropropionic acid

Dicamba 2-Methoxy-3,6-dichlorobenzoic acid
Dichloroprop (2,4-DP) 2-(2,4-Dichlorophenoxy) propionic acid
Dinoseb - 2-(sec-Butyl)-4,6-dinitrophenol

MCPA (4-Chloro-2-methylphenoxy) acetic acid
MCPP : 2,4-(Chloro-2-methylphenoxy) propionic acid
NON-ROUTINE

COMPOUNDS

4-Nitrophenol 4-Nitrophenol . :

PCP : 2,3,4,5,6-Pentachlorophenol

Picloram 4-Amino-3,5,6-trichloropicolinic acid
Hexachlorophene Hexachlorophene

1.1.2  This method is restricted to use by, or under the supervision of analysts experienced in
the use of gas chromatography and in the interpretation of chromatograms. Each
analyst performing this method must have demonstrated the ability to perform the
described chromatographic analysis and/or data interpretation.

Laucks Testing Laboratories, Inc.
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1.2 Sample Collection, Sample Storage, Holding Times

1.2.1 Samples are normally collected in glass containers with Teflon-lined caps. All samples
“and sample extracts are stored at 4°C. Water samples must be extracted within 7 days
of sample collection, soil samples within 14 days of sample collection. All extracts
must be analyzed with 40 days of sample extraction. -

1.3 Definition of Terms

1.3.1 This section defines terms and acronyms as they are used in this SOP. Other terms,
- such as MS/MSD or method blank, are not defined here since it is assumed that the
user of this SOP already understands their more general meaning.

Batch Identifier

Blank spike

CcCcv

CF

CLP

A number given to each preparation or analysis group which
uniquely identifies that batch. This number is generally the blank
ID for preparation batches and either a sequence number for
organic analyses or an analysis number which is similar to the blank
ID, only preceded by an "A" rather than a "B" for inorganic

~ batches. The preparatlon batch IDs are discussed in other

documentation.

A background free matrix (DIW for water, clean sand for
soils/sediments) to which known amounts of target analytes and
surrogates are added each time sample extracts are prepared.
Blank spikes are required on all AIMTech and NFESC work. In
the context of this SOP, a blank spike is the same as a QC check
standard. See also QC check standard.

+ Continuing calibration verification. This is the same acronym used
-in the CLP program. This is a standard analyzed at some

prescribed frequency during the analysis sequence to verify that the
instrument has remained in calibration.

Calibration factor. The ratio of analyte instrument response to
nanograms injected. This term is defined in the same way in both
the CLP contract and SW 846.

Contract Laboratory Program. The USEPA program that
contracts with laboratories to provide laboratory services. The
term has come to mean a much broader set of methods and
deliverables. In the context of this SOP, CLP means procedures or
operations which are detailed in the CLP contract and which are
extended to a broader working definition.

Laucks T esting Laboratories, Inc.
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Corr Coef, CC

DIW
IBLK

ICV

IDL

MDL

MDL standard

PQL or Reporting Limit

Correlation coefficient. A measure of the "goodness of fit" of a set
of data to a regression model. The closer the value is to 1, the
higher the degree of confidence in the correlation.

Deionized water. Lab reagent water. Organic-free water. Since
the systems used to provide DIW at Laucks all contain carbon
polishing filters, 'th¢y are capable of providing organic-free water
for use in method blanks and method blank spikes.

Instrument blank. This term is borrowed from CLP. Blank solvent
containing the method surrogates is injected into the instrument to
monitor for carry over between sample extract injections.

Initial calibration verification. This term is borrowed from the CLP
GC/MS protocol. It is a standard which is injected at the start of.
each QC period that is compared to the initial multi-point

calibration to determine whether the instrument is still in

calibration. ' ‘

Instrument vdetecti_on' limit. The lowest concentration of a target
analyte that will yield a signal:noise ratio of at least 3x. Used asa -
starting point for selecting MDL study spiking levels.

Method detection limit. The lowest concentration in a sample
which will yield a positive result that is greater than zero at a
known level of confidence. MDLs are empirically determined by

. Laucks.

Methdd detection limit standard. A standard prepared so that the
concentrations of the target analytes are in the range of 1x to 4x

the empirically determined MDLs on an extract/digest basis. This

standard is used to verify that the instrument is capable of detecting
the target analytes on an ongoing basis.

Practical Quantitation Limit or Reporting Limit- The value used

when reporting a non-detect. It may be administratively,
empirically or contractually set.

Laucks Testing Laboratories, Inc.
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QC chéck standard

QC period

RSD or %RSD

RT, Retention time

RT window

Sequence

FN

Quality control check standard. Referred to in this SOP as a blank
spike. A QC check standard is a requirement of SW 846 method
8000 and is used to determine whether the analytical system is in
control if MS/MSD recoveries are out of control. See also blank
spike. '

Quality control period. An analysis sequence initiated by the
analysis of one or more standards, followed by sample ,
extracts/digests, and terminated with a standard analysis. A QC
period can be open-ended chronologically, but calibration
verification must be documented using the procedures in this SOP.

Relative Response Factor. A measure of the relative response of
an analyte compared to its internal standard. Relative response
factors are determined by analysis of standards and are used in the
calculation of concentrations of analytes in samples. RRF is
determined by the following equation:

Where '

A = area of response measured ' : -
C = concentration ’

is = internal standard

x = analyte of interest

Relative standard deviation or percent relative standard deviation.

_ The ratio of the standard deviation of a set of values to the mean of

the set of values expressed as a percentage. A measure of the

similarity of the values one to another.

‘The time (in minutes) at which a target analyte elutes from a

chromatography column. -

Retention time window. The +/- value which is applied to the ICV
to establish the time range used to make tentative compound
identifications. -

A set of sample extracts/digests and standard solutions introduced

into an instrument in a chronologically continuous group. See also
QC period.

Laucks Testing Laboratories, Inc.
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2. Equipment List and Standards

2.1 Chromatographic System

2.1.1 This analysis requ1res a gas chromatograph with a programmable oven, heated i mjectlon
' port, dual electron-capture detectors, autosampler and an electronic data-acquisition
system. ‘

2.1.2 Equipment list:
Gas chromatograph: Hewlett Packard 5890 or equwalent
‘Autosampler: Hewlett-Packard 7673 or equivalent.
Electron-capture detectors: Hewlett-Packard or equivalent.
Capillary chromatographic columns of dissimilar phase: J&W DB5 and DB608 or
DB17, 30m x 0.45mm, 0.53mm, or 0.25mm megabore or equivalent.
Helium carrier gas and 5% methane/95% argon detector make-up gas
Data System: EZChrom Data Acquisition System version 6.6, Target Analytical
Software for NT Operating System version 4.02, Pentium PCs, or equivalent.

2.2 -Standards

2.2.1 Commiercially prepared and certified standard solutions are used. Suppliers may
change without notice or immediate update to this Standard Operating Procedure. ‘
Refer to Laucks’ SOP on the traceability, documentation, and preparation standards.

2.2.2 Working standards are prepared in hexane from these stocks. Those which are -
prepared in the free acid form (not prepared from methyl esters) are methylated by
derivatization using diazomethane. At this stage all working standards are in methyl
ester or ether form. They must be replaced after six months or by the expiration date
of the parent standard, whichever is earlier.

2.2.3 Calibration standards are prepared by combining the stock standards and diluting with
hexane to prepare the calibration standard which defines the upper and lower range of
the ECD. All calibration standards must be replaced after 6 months or by the
expiration date of the parent standard, whichever is earlier.

Laucks Testing Laboratories, Inc.
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2.2.4 Appendix I details the compounds and concentrations contained in all solutions.

Primary Manufacturer Catalog Number Comments

8 cmpds Ultra HBM-8152M | Methyl Ester
MCPA, MCPP Restek 32059 Methyl Ester
PCP Restek 31297 Acid
4-Nitrophenol Restek 31296 Acid

Picloram Restek 32266 Methyl Ester
Hexachlorophene | Ultra | PH270-1 Methyl Ester
2,4-DCPAA(surr) | Ultra PPS-166 Methyl Ester
Second Source Manufacturer Catalog Number Comments

10 cmpds Supelco 47375 Methyl Ester
PCP Supelco 48692 Methyl Ester
4-Nitrophenol - Supelco 48695 Methyl Ester
Picloram Ultra PS1108 Methyl Ester
Hexachlorophene | Supelco 40323 Methyl Ester
2,4-DCPAA(surr) * | Supelco 47339 Methyl Ester

3. Safety precautions and Waste Disposal

3.1 Routine Safety Precautions

3.1.1

3.12
3.13

All standards and sample extracts should be handled as if they contain hazardous

substances.

Refer to the instrument manufacturer's manual for routine instrument precautions.

Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component or with
high pressure gas and have the potential to do harm if not used properly.

Electrical shock - All instruments present the possibility of electrical shock. The
operator should take all precautions including ensuring that all instruments are operated -
with fully grounded power outlets, turning off the instrument and disconnecting the
instrument from the electrical power supply before working on any electrical

components, etc.

Laucks Testing Laboratories, Inc.
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3.1.5 The electron-capture detectors used in this analysis contain a radioactive source and
should not be opened or otherwise tampered with. Ensure that all gas cylinders are
either fastened to an immovable object or capped securely at all times. .

3.2 Waste disposal

32.1 Solvent wastes generated in using this procedure (expired standards, old sample
extracts, rinsates, etc.) should be emptied into the solvent waste container in the fume
hood.

3.2.2 Waste segregation and disposal from the point of collection is further covered in the
Laucks SOP on Waste Segregation and Disposal.

4. _Calibration and Quality Control

4.1 QA Requirements and Corrective Action

41.1 Detailed in the following sections are applicable QA requirements and subsequent
corrective actions to be applied to this analysis. ‘A summary of these requirements can

be found in Appendix IV. P
4.2 Method Detection Limit Study '.

4.2.1 Prior to the analysis of any samples, it is necessary to establish method detection limits. ..
This procedure is fully described in the Laucks SOP on MDL Studies. Briefly, it
involves the analysis of 7 replicate samples spiked at a concentration near the
anticipated method detection limit. A Student's T-test is then applied to these measured
values-to calculate the MDL. Current MDLs are listed in the quality control database.

4.3 Method Validation

4.3.1 Prior to the analysts of any samples, it is necessary to validate the method. A method
validation study is performed in a similar manner to an MDL study with the exception
that a minimum of 4 replicates are required and the concentration levels must be similar
to those found in SW-846. -

4.3.2 The results must be equal to or better than the spike recoveries tabulated in SW 846.
These criteria and recommended spiking concentrations for method validation are
tabulated in SW 846.

4.4 Retention Time Windows

4.4.1 Prior to the analysis of any samples, it is necessary to establish retention times windows
for the method by analyzing standards for all target analytes over at least a 72-hour L
period. This need not be a single 72 hour sequence but can be 3 chronologically ‘.
contiguous sequences. These standards should be inter-mixed with real sample extracts
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in order to mimic actual instrument operating conditions. Tabulate the retention times
for all standard compounds and compute the standard deviations of all the retention
times. Retention time normalization techniques may be applied if appropriate. For
megabore capillary columns, a default RT window of + 0.05 minutes may be used.
Details of the procedure for determining retention time windows can be found in
Laucks SOP on establishing retention time windows.

4.5 TInitial Multi-Point Calibration

4.5.1 Analyze herbicide standards using at least 5 different concentration levels for linear
calibrations. The lowest concentration should define the reporting limit (RL). The highest
concentration should define the upper usable working range of the detector. Subsequent to the
initial calibration, an additional calibration standard is analyzed using standards obtained from a
second source. The second source standard must be from a different manufacturer unless one is
not available. The acceptance criteria for the second source standard has been defined as + 20%.

4.5.2 SW 846 allows the use of both linear and non-linear models for the calibration data. The
option for non-linear calibration may be necessary to achieve low detection limits or to address’
specific instrumental techniques.

" 4.5.3 The choice of a specific calibration model should be made in one of two ways. The first is
. i to begin with the simplest approach, the linear model through the origin, and progressing through
the other options until the calibration acceptance criteria are met. The second approach is to use
a priori knowledge of the detector response to choose the calibration model. Such knowledge
may come from previous experience, knowledge of physics of the detector, or specific
manufacturer’s recommendations.

4.6 Linear Calibration

4.6.1 External standard initial calibration data is evaluated by determining the %RSD of the
calibration factors.

4.6.2 CFsare calculated‘using the equation:

CF = re.sp'onse
ng injected

4.6.3 The calculated CFs are tabulated and the %RSD calculated. There are no compound-
specific criteria. All %RSDs must be within 20% for each analyte or averaged across
all analytes in the calibration standard mix. Laucks uses 40% percent as the upper limit
for all compounds as an internal guideline although it is not a requirement of SW 846.

464 Corrective action

4.6.4.1 If the criteria are not met, the instrument must be re-calibrated.
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4.7 Non-linear Calibration

4.7.1.1 Insituations where the analyst knows that the instrument response does not follow a
linear model over a sufficiently wide working range, or when the other approaches described here
have not met the acceptance criteria, a non-linear calibration model may be employed.

4.7.1.2 When using a calibration model for quantitation, the curve must be continuous,
continuously differentiable and monotonic over the calibration range.. The model chosen should
have no more than four parameters, i.e., if the model is polynomial, it may be no more than third
order, as in the equation:

y=ax’ +bx*+cx+d

4.7.1.3 The statistical considerations in developing a non-linear calibration model require more
data than the more traditional linear approaches. A quadratic (second order) requires a minimum
of six standards, and a third order polynomial requires seven standards. Do not force the line
through the origin, i.e., do not set the intercept as 0, and do not include the origin (0,0) as a
calibration point. The R? value must be greater than 0.900.

4.7.1.4 Whichever option is employed, a surrogate concentration must fall within the calibration -
range. : . 0

472 Corrective action
4.7.2.1 If the criteria are not met, the instrument must be re-calibrated.
4.8 Imt1a1 Calibration Verification
4.8.1 Concentration and/or CF Cnterla _

‘4.8.1.1 At the beginning of an analysis sequence analyze a calibration standard. The
concentration of the calibration standard is most often the mid-range. However, the
concentration of the calibration standard must be varied from time to time. The computed
calibration factor (CF) or concentration measurement must meet the criteria detailed below.

4.8.1.2 Using the appropriate calculatlon technique (average CF ) compute either CFs or
concentration values. For linear calibrations the ICV standard can be verified by calculatmg
either the percent difference or the percent drift.

4.8.1.2.1 The percent difference calculation compares the ICV CFs to the mean CFs
from the initial multi-point calibration. The percent difference is calculated as follows:
Cv-CF

CF

where:
C, = Calibration Factor
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CF = Mean Calibration Factor

4.8.1.2.2 The percent drift calculation compares the ICV calculated concentrations to
the theoretical (or actual) concentration of the ICV standard. The percent drift is
calculated as follows:

%D = &C-—CT—XIOO

T

where:
Cc= Calculated Concentration
Cr= Theoretical Concentration

4.8.1.3 There are no compound-specific criteria. The %D results should be within +15% of
the average CF or expected concentration from the initial calibration for each analyte, or
averaged across all analytes in the continuing calibration standard.

4.8.2 Corrective action

4.8.2.1 Ifthe ICV criteria are not met, no sample extracts can be analyzed. Perform
system maintenance and re-check the ICV. If the criteria still cannot be met, the system

. " must be recalibrated.

4.9 Updating Retention Time Windows

4.9.1 Due to the stability of the ECD, updating retention time windows is not normally -
required. However, the retention time windows for compound identification can be
updated by using the retention times for each target analyte in the ICV standard as the -
center of the window and the previously determined retention time window half-width
to establish the retention time range to be used for compound identification.

4.10 Continuing Calibration Verification

4.10.1 A mid-range calibration standard is analyzed at the frequency of every 10 éamples or
12 hours. In addition, this standard must be the last injection made in the analysis
sequence.

4.10.2 Criteria

4.10.2.1 After every 10 sample extract injections, or 12 hours, a CCV standard is analyzed.
The CF or concentration for each analyte is calculated and the percent difference or percent
drift is calculated as shown above.

4.10.3 If the response (or calculated concentration) for an analyte is £15% of the response
- obtained during the initial calibration, then the initial calibration is considered still valid.
. Alternatively, if the average of the responses for all analytes is within 15%, then the
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calibration has been verified. However, the average must include all analytes in the
calibration, regardless of whether they are target analytes for a specific project; and the
data must be provided with the calibration verification data.

4.103.1 The retention times for all target analytes must fall within the RT windows
established by the ICAL.

4.104 Corrective action

4.10.4.1 Check calculations or perform instrument maintenance. To validate the
quantification of target analytes in analytical samples, the samples must be bracketed by in-
control CCVs. All samples bracketed by an out of control CCV must be reanalyzed unless
the CCV demonstrates an increase in response and no analytes are detected above the RL in
the associated samples.

4.11 Method Blanks
4.11.1 Criteria .

4.11.1.1 Method blanks are used to verify contamination free reagents and apparatus. -
They are prepared with every set of samples extracted at the same time or one blank every “
20 samples which ever is more frequent. Any analyte response above 1/2 the reporting limit

is reported. Method blank control limits are detailed in the quality control database.

..

4.11.2 Corrective action

4.11.2.1 Corrective action may necessitate re-extraction of the sample set. For example if
an analyte were found in the blank but not in any of the associated samples then the sample
group may not require re-extraction. In any event it is the laboratory's responsibility to
ensure that method interferences caused by contaminants in solvents, reagents, glassware,
and other sample processing hardware leading to discrete artifacts and/or elevated baselines
in the chromatograms be minimized. In the extreme case of chronic contamination, blanks
may have to be analyzed from each stage of the sample processing to determine the
contamination source so it can be eliminated. In all cases where blank contamination
exceeds the control limit a narrative comment must be made which documents the
corrective actions taken.

4.12 Method Blank Spikes
4.12.1 Criteria

4.12.1.1 A method blank spike follows the same protocol as with the matrix spike analysis
except that the spiking solution is added to a method blank solution instead of an actual .
sample. A method blank with added analytes is a method blank spike. A method blank .
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spike is similar to a QC check standard. Method blank spike recoveries must meet the
criteria specified in the quality control database.

4.12.2 Corrective action

4.12.2.1 The method blank spike is used to determine whether a method is in control
during sample preparation and analysis. Sample re- extraction and re-analysis would be
triggered by an out of control method blank spike only if the sample surrogate recoveries
and MS/MSD spike recoveries indicated sample processing errors.

4.13 Matrix Spike
4.13.1 Cnteria

4.13.1.1 A sample is chosen at random from the samples to be analyzed, and an aliquot of
spiking solution is added to this sample prior to extraction. It'is required that a matrix spike
analysis be performed with each extraction batch. The minimum frequency for MS analysis
is 1 each per 20 samples per matrix. This matrix spike sample is used to evaluate the matrix

~ effect of the sample upon recovery of the analytes. The recovery of spike analytes is
calculated as follows:

% recovery =" 5S-S

x100 | -

where:
SS = spiked sample result
S = unspiked sample result
'SA = amount spiked

4.13.1.2 The recovery criteria are detailed in the QC database. In the instance that the
native target analyte concentration is greater than 5x the spike added concentration, the MS
recovery control limits do not apply. In this case, treat the MS/MSD pair as duplicates and
report them as such in the quality control database. '
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4132 Corrective action

4.13.2.1 Samples with spike recoveries outside control limits will be reviewed for possible
corrective action. Corrective action may involve recalculation, re-extraction, and/or
reanalysis. This process should also look at the recovery of surrogate compounds in the

MS sample and at the recovery of spiking compounds from the extraction batch blank spike
analysis. In all cases a narrative explanation of the condition is required to detail the ‘
corrective actions taken. '

4.14 Matrix Spike Duplicate
4.14.1 Criteria

4.14.1.1 The compound recovery criteria are identical to those for the matrix spike sample.
In addition, the matrix spike duplicate is used measure method precision. This is done by
computing the relative percent difference (RPD) between the matrix spike and matrix spike
duplicate recovery values. '

41412 This calculation is as follows:

ISI—SzI
(Si1+82)/2

% RPD = x 100

where:
S1 = measured concentration for MS sample -
S = measured concentration for MSD sample

4.14.1.3 RPD control limits are detailed in the QC database.

4.14.2 Corrective action

4.14.2.1 Ifatrend in out of control RPD values is observed, the methods used must be
examined to determine the source of variance. Once this source is identified, the method
must be changed so that samples can be analyzed with a predictable reproducibility.

4.15 Surrogate Recovery
4.15.1 Crnteria

4.15.1.1 Surrogates are chemically similar compounds added to every sample, method
blank, and QC sample prior to sample processing. They are used to monitor for potential
sample processing errors and matrix effects. Surrogate compound recoveries are calculated

as follows: : ‘
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Smx 100

% recovery = S

where: _ _
Sm = concentration of surrogate measured in extract
S, = concentration of surrogate added

4.15.1.2 Detailed surrogate recovery control limits are tabulated in the laboratory QC
database. '

4.15.2 Corrective Action

4.15.2.1 Check calculations for possible error. Low surrogate recoveries are greater
potential indicators of poor method performance than high surrogate recovery since non-
GC/MS methods cannot separate co-eluting interferences. Hence corrective action is not
usually required for high surrogate recoveries. These cases should be evaluated for other
possible causes (such as double surrogate spiking or incorrect dilution factors).

4.15.2.2 Low surrogate recoveries in the method blank may require that all the samples in
the associated batch be re-extracted and re-analyzed. In any case, it is imperative to identify
the problem associated with low recovery so that it can be corrected. It is a requirement
that all out of control surrogate recoveries and the corrective action taken be discussed in
the narrative.
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5. _ Operation procedures
5.1  Chromatographic Conditions

5.1.1 The following are typical operating parameters used to perform this method. There
may be times when adjustments are made in order to optimize the analysis.

Column flow 7-8 mL/min

Make-up gas argon/methane (95%/5% High Purity Grade)
Make-up flow 70 mL/min

Injector grob-type, split/splitless with 4mm wide bore deactivated liner
Injector temperature 205°C ’

Injection on-column

Injection volume 1l per column (2l total)

Initial temperature 45°C

Initial hold time 1.0 min

Temperature ramp 25°C per min to 150°C

Hold time 1.0 min _

Temperature ramp 5°C per min to 240°C

Hold time 0 min

Temperature ramp - 25°C per min to 290°C

Final hold time ~ Omin .

EC detectors temperature  325°C

5.2 Sample Analysis
5.2.1 Analysis sequence

5.2.1.1 See AppendixII for a detailed analysis injection sequence.

522 Compound Identification

5.2.2.1 Compounds are tentatively identified if a peak elutes in the retention time window
characteristic of that compound on the primary column. To confirm the presence of that
compound in the sample extract, the peak must also elute in its characteristic retention time
window on a second column. Compounds can only be identified if the ICV and CCV -
criteria previously detailed are strictly adhered to.

5.2.2.2 The experienced analyst's judgment weighs heavily in evaluating chromatograms
for compound identification. For instance, the retention times of surrogate compounds may
be outside their expected windows due to sample matrix effects. The analyst may decide to
re-adjust the target analyte's retention time windows on an ad hoc basis based on such an
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observed shift. This can occur only on a sample-specific basis and is used when the analyst
examining the data suspects that a retention time shift has occurred. If this is done, it must
be fully documented in the case narrative notes. If the concentration of any target analyte
exceeds the calibration range, the sample extract must be diluted and reanalyzed.

5.2.3 Compound Quantitation

Target compound concentrations are calculated using the following equations:

5.2.3.1 Aqueous samples
The external standard equation, as expressed in SW 846 is:

AsxVex D

Concentration (ug /L) = =
CF xVixVs

where:

Ag = Area or height of the peak for the analyte in the sample.

Vi = Volume of extract injected, uL.

D = Dilution factor of extract. The final result of an algebraic multiplication of the ratio _
of all dilution final volumes to initial volumes. For example, if and extract was diluted
10 pL to 1000 pL and subsequently diluted an additional 10 puL to 1000 pL, the
expression would be: (1000/10) * (1000/10) = 100 * 100 = 10,000.

~ If no dilution was made, D = 1.

Vi = Volume of total extract, puL.

V = Initial sample size, mL.

CF = Mean calibration factor.

To report concentrations in alternate units, apply an appropriate factor:
mg/L = ug/L * 0.001
5.2.3.2 Non-aqueous samples

The results calculation for non-aqueous samples is very similar to that for aqueous samples.
The only difference is the inclusion of a total solids term to calculate the dry weight
equivalent of the initial sample size.
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Conc.(ug/! kg)= _Vix Asx D

CFxVixWs

where: :
Ws = Weight of sample extracted or purged, grams. Either the wet weight or dry weight..

Reports

6.1 Data Packet Organization
See Appendix III for a check list detailing data packet organization.

6.2 | Quality Control Reports

All results for quality control tests are entered into the lab quality control data base. ‘
Printouts of all data entered must be included in the data packet. The routine minimum is a
method blank report, a method blank spike report, and an MS/MSD report.

o
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6.3 Sample Result Reports
6.3.1 Data Qualifying Flags -

7.

Sample report results are qualified with data qualifying flags. These ﬂags have the following

deﬁmtlons

Code Definition ,

U The analyte of interest was not detected, to the reporting limit indicated.

B The analyte of interest was detected in the method blank associated with the
sample, as well as in the sample itself. The B flag is applied without regard to the
relative concentrations detected in the blank and sample.

J The analyte of interest was detected below the practical quantification lumt This
value should be regarded as an estimate. ‘

D The value reported is derived from the analysis of a diluted sample or sample
extract. )

P When a dual column /dual detector GC technique is employed, this flag indicates
that calculated results from the two determinations differ by more than 25%
Gerierally, we report the lower value.

E The value reported is based on a sample or sample extract in which the target
analyte concentration exceeded the calibration range. The value reported should be
considered an estimate. ,

C The target analyte's presence was confirmed by GC/MS.
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APPENDIX I
Calibration Levels, pg/mL
Compound Level 1 |Level 2{Level 3| Level 4| Level S | Level 6| Level 7 RL RL
Water | Soil
| (ug/L) [(ug/ke),
2,4-D 0.008 | 0.016 | 0.040 | 0.080 [ 0.160 | 0.200 | .0.400 .08 2.67
2,4-DB " 0.008 | 0.016 | 0.040 | 0.080 | 0.160 | 0.200 [ -0.400 .08 2.67
2,4,5-T 0.008 | 0.016 | 0.040 | 0.080 | 0.160 | 0.200 | .0.400 .08 2.67
" 12,4,5-TP (Silvex) | 0.008 | 0.016 [ 0.040 | 0.080 | 0.160 | 0.200 [ 0.400 .08 2.67
Dicamba 0.008 | 0.016 | 0.040 | 0.080 [ 0.160 | 0.200 | 0.400 .08 2.67
Dichlorprop (2,4- | 0.008 | 0.016 | 0.040 | 0.080 | 0.160 | 0.200 | 0.400 .08 2.67
DP) ' : o
Dinoseb 0.008 | 0.016 | 0.040 | 0.080 | 0.160 | 0.200 | 0.400 .08 2.67
|Dalapon 0.008 | 0.016 | 0.040 ] 0.080 | 0.160 | 0.200 | 0.400 .08 267 |
2,4-DCPAA(surr)| 0.008 | 0.016 | 0.040 | 0.080 |.0.160 | 0.200 | 0.400 N/A N/A ’
MCPA 400 | 800 | 20.00| 40.00 | 80.00 | 100.00 | 200.00 40