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1.0 Scope and Application: ,

o Series: SWL-OL-206
Rev. No. 1.0 - 04/01/9

1.1 Method SW846-8330, Rev 0, published September 1994 is intended for the analysis of
explosives residues by High Pressure Liquid Chromatography (HPLC). This Standard
Operating Procedure (SOP) is used to detennine the concentration of the following
compound in a water, soil or sediment matrix:

COMPOUND NAME ABBREVIATION

, Pentaerythritol tetranitrate PETN

CAS NUMBER

'75-11-5

1.2 The subject analyte is used as an initiating agent and it is extremely sensitive to
initiation. When weighing, homogenizing, or making stock solution for calibration
standards, caution should be taken, This method is restricted to use by or under the
supervision of analysts experienced in the use ofHPLC, skilled in the interpretation of
chromatograms, and experienced in handling explosive materials. Each analyst must
demonstrate the ability to generate acceptable results with this method.

c·)·~.
~~

1.3 The practical quantitation limits (PQL) of the target analyte is presented in Table 1. •
2.0 Summary of Method

2.1 One extraction is perfonned for the nitroaromatics and nitramines (reference SOP SWL
OL-200) and PETN. All extracts are spiked with the surrogate 3,4 DNT. Extracts are
fust analyzed at a wavelength of 254nm for the nitroaromatics and nitramines, then the
wavelength is adjusted to 220nm and the extracts are reanalyzed for PETN.

2.2 Aqueous samples are diluted 2X (v/v) with the appropriate solvent, filtered, separated on
.a spherisorb ODS-II reverse phase column (or equivalent) detennined at 220 nm, and
confinned on a LC-CN column.

2.3 Soil and sediment samples are extracted using acetonitrile in an ultrasonic bath. The
extracts are filtered and diluted 2X (v/v) with 0.5 % calcium chloride/water. Refer to
Section 7.0 for extraction procedure.

3.0 Interferences

(;).:.,:
",' :
~.,

3.1 Any material which are extracted from soil with acetonitrile, coeluted with the
explosives through the HPLC column, which absorb UV radiation at 220 nm may cause
interferences. •

Page 1 of 10
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•

3.2 Carryover from analysis of a highly contaminated sample can result in an apparent
contamination of the succeeding samples. This interference is minimized by re
analyzing heavily contaminated sample following dilution.

4.0' Apparatus and Materials

4.1 Primary HPLC System'

• Pump - HP Model 1050 quaternary system (or equivalent.)

• Column - Spherisorb ODS-II column (or equivalent)

• Detector- HP Model 1050 Variable UV (or equivalent.)

• Autosampler - HP Model 1050 autosampler (or equivalent.)

• Data System - VG Minichrom data system or equivalent.

4.2 Continnation HPLC System

• Pump - Waters model 510 high pressure pump capable of 6000 psi at 10
ml/min. or equivalent.

• Column - Supelco LC-CN, 5 11m, 25cm x 4.6mm ID (or equivalent).

• Detector Waters mode1486 variable wavelength detector (or equivalent).

• Autosampler - Waters model 715 WISP or equivalent.

• Data System - VG Minichrom or equivalent.

4.3 Other Equipment

• NEY-300 Ultrasonic Bath equipped with drainage, that can hold water at room
temperature to 35°C (or equivalent). The sonicator is kept covered during
sonication to keep the samples in the dark.

• BLUE M Convection Heating Oven with the temperature range of 0-300°C or
equivalent.

• Balance± 0.0001 g.

4.4 Materials

• Filters - Gelman Accuspec CR 0.45 11m filters for filtering extracts, or
equivalent

• Filters - Supelco Nylon 66 0.2 11m x 47 mm membranes for filtering
chromatographic solvents or equivalent.

• Glass Pipettes - Class A, glass, 50 mL, 10 mL, 5 mL, 4 mL, 2 mL, 1 mL

Page 2 of 10
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• Vials - 15 mL, 20 mL, 40 ml, gI~ss, leflon lined screw cap or crimp top.

•

•

•

Syringes - 5 mL, 10 mL, glass or polypropylene.

Volwnetric flasks - Class A - 10 mL, 20 mL, 50 mL, 100 mL, 200 mL, 250 mL.

Mortar and pestle.

•

•

r:\,
~-I

., SMI pipetter - 50-250 ilL, and 10-60 ilL.

5.0 Reagents

5.1 HPLC grade chemicals shall be used in all tests. It is intended that all reagents shall
conform to the specifications of the Conunittee on Analytical Reagents of the American
Chemical Society, where such specifications are available. Other grades may be used,
provided it is first ascertained that the reagent is of sufficiently high purity to permit its
use without lowering the accuracy of the determination.

• Acetonitrile, CH3CN - HPLC grade.

Methanol, CH30H - HPLC grade.

Water, H20 - HPLC grade.

5.2 Stock Standard Solutions. Analyte Standards obtained from AccuStandard (equivalent
vendor) at 1000 Ilg/mL.

• PETN - Standard Analytical Reference Material

5.3 These inunediate stock standard solutions are kept at 4°C in the dark for up to one year
or shorter according to manufacturer expiration date.

5.4 Intermediate stock standard solution is prepared from the inunediate stock standard
solution in methanol and the intermediate stock standard is refrigerated at 4±2°C and
kept in the dark upon preparation for six months.

5.5 Working Calibration Standards for soil matrices.

5.5.1 Prepare 5 point working calibration standards fresh, if CCV response is ~15%
by diluting the intermediate stock standards by 50:50 (v/v) with a 5 gIL (0.5%)
Calcium Chloride/water and acetonitrile. Analyst judgement should determine
ifnew calibration standards are required.

•

()'"
\:'

5.5.2 Five-level calibration standards are prepared from the intermediate stock
standard in the manner that the low level standard is at or near the MDL, and •
the upper extent of the high level'standard is at the detector linear range. Each
level is injected one time.

C2-~ Page 3 of 10
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5.6 Initial Calibration Check Standard: If a project requires and a source can be found,a
source independent of that used for initial calibration will be used as a QC standard to
check the initial calibration. The same criteria for the CCV will be used.

5.7 LCS (Laboratory Control Spike) and LCSD (Laboratory Control Spike Duplicate)

LCS and LCSD are prepared from stock standard solutions that differ from the
intennediate stock standard solution which is used to prepare the standards. LCS
contains the analytes of interest at midpoint level or higher.

5.8 MS (Matrix Spike) and MSD (Matrix Spike Duplicate)

Matrix Spikes and Matrix Spike Duplicates are· utilized as verification spikes. The same
solution which is used for LCS and LCSD is used for MS and MSD. The MS and MSD

.. will be used to evaluate the effects of the matrix on the sample analysis.

•
5.9 Surrogate - Since only one extraction will be perfonned for nitroaromatics, nitrarnines,

and PETN analysis, the laboratory uses surrogate results of 3,4 DNT from the analysis
of the nitroaromatics and nitramines to determine extraction efficiency and matrix
effects. PETN extraction efficiency and matrix effects are monitored with the LCS and
matrix spike. If a surrogate recovery is outside acceptance windows in the nitroaromatic
and nitramine analysis, the sample will be re-extracted for all compounds.

5.10 Eluent

5.10.1 To prepare 1 liter 50% Methanol/H20 for the mobile phase, add 500 ml of
methanol to 500 mL ofHPLC water.

5.10.2 To prepare 1 liter of 50% AcetonitrilelH20, add 500 ml of Acetonitrile to 500
ml ofHPLC water.

5.10.3 The eluent should be filtered through a 0.45 ~m filter subsequent to use.

5.10.4 The eluent should have helium continuously bubbled through the solution in
order to remove air.

5.10.5 Prepare Calcium chloride by adding 5 g of the solute to 1000 mL of HPLC
water. Stir the solution on the stirring plate until all of the Calcium chloride has
been dissolved. Place the solution in the refrigerator at 4° C if the solution is not
used.

5.10.6 Prepare 32.5% of sodium chloride by dissolving 325g of NaCI in to 100 mL of
Millipore water (or equivalent).

Page 4 of 10
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6.1 Grab samples must be collected and stored in glass containers. Follow conventional
sampling procedures, or those developed for site specific cases.

6.2 Samples must be stored in the dark at 4 ± 2°C from the time of collection prior to
analysis. Soil or sediment samples must be extracted within 14 days of the collection;
and analyzed within 40 days of extraction. Water samples must be extracted within 7
days of collection, and analyzed within 40 days of extraction.

6.3 Soil and sediment samples after collection should be air dried at room temperature or
colder to constant weight. While it is possible to analyze. wet soil samples, it is much
more ·difficult to obtain a homogeneous sub sample on a wet sample. If wet soil samples
are to be analyzed, a moisture determination must be made on a separate sub sample.

7.0 Procedure

A
V

7.1 Sample Preparation - samples are extracted as per SOP, SWL-OL-200, ."Nitroaromatics
and. Nitramines by HPLC". This procedure is as follows:

7.1.1 High water Aqueous Samples - 5.0 mL of the sample will be spiked with
appropriate amount of matrix spike solution, filtered and kept in the dark until
analysis. Prior to analysis, 0.5 mL of the filtered sample will be diluted with 0.5
mL of methanol in the autosampler vial, capped and shaken thorougWy. The
sample should be ready for analysis.

7.1.2 Soil and Sediment Samples - should be homogenized thoroughly prior to
weighing. Using disposable weigh dishes, weigh out 20g of wet weight sample
(the weight should yield 2.0 g after drying).

Dry the soil samples in air at room temperature or colder. A forced-air oven at
room temperature may also be used and be careful not to expose the samples to
direct sunlight. Place the samples in the disposable dishes and place the dishes
in the flat container. Cover the samples with aluminum foil while drying in
order not to be exposed to the excessive light or sunlight. Upon drying, grind the
samples thoroughly in a methanol rinsed mortar.

•

7.1.2.1 Soil Sample extraction - Place a 2.0g sub-sample of each soil sample
in a 40 mL glass VOA vial. Add 10.0 mL of acetonitrile
volumetrically, cap the vial with a teflon lined cap, and place in a
cool ultrasonic bath for 18 hours (or the time required by site specific
QAPP's). Water at a constant flow rate should enter the sonicator and
dispose out of the ultrasonic bath. During sonication, the samples
should be kept at room temperature or below. •
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7.1.2.2 After sonication, allow the samples to settle for 30 minutes. If the
samples are not analyzed, promptly store the samples at 4° C until
analysis.

7.1.2.3 If the samples are to be analyzed remove 5.0 mL of supernatant,
using a 5.0 mL disposable glass pipette or Rainin pipetter with
polypropylene disposable tips. Transfer the supernatant to 12 .0 mL
glass vial, volumetrically transfer 5.0 mL of calcium chloride solution
(see section 5.9.5). Shake or Vortex the vial for 15-30 seconds or
until the solution is thoroughly mixed. Let the solution stand for 15
minutes. Transfer the supernatant to 10 mL disposable syringe
containing Gelman Accuspec CR 0.45. Filter the solution by
discarding the first 1-2 mL and retain the remainder in another 12 mL
glass vial with teflon-lined screwcap. Keep the extracts in 4°C and in
a dark place until analyzed, but not for longer than 40 days.

Chromatographic Conditions• 7.2

7.1.2.4

Mobile Phase:

Flow rate:

Prior to analysis, transfer the solution to autosampler vials. The
sample has already been diluted by a factor 2X with a 0.5% calcium
chloride solution.

50/50 (v/v) methanoVHPLC water

1.0 mUmin

•

Injection volume: 200 ~L

UV Detector: 220 run

7.3 A number of standards are analyzed prior to the actual initial calibration standards in
order to make certain that the HPLC is within operating conditions and the system has
established the retention time windows.

7.4 Calibration of HPLC

7.4.1 Following SW-846, method 8330, the initial calibration standard at the minimal
.five- concentration is injected only one time. The %RSD of the calibration
factors should be ~20%. If the %RSD for the target analyte is greater than 20%,
the correlation coefficient for the calibration line can be used if it is ~0.995. The
curve should be linear and intercept at zero. Use the mean calibration factors for
all calculations as long as the continuing calibrations describe~ below meet
specifications.

Page 6 of 10
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7.4.2 Calibration Factor (CF): 5-Level

Peak Area of Standard

Mass Injected (ng)

o Series: SWL-OL-206
Rev. No. 1.0 - 04/01198.

MEAN CF

%RSD

n
E

i=5

STD x 100

MEANCF

n

7.4.3 Continuing Calibration using the mid point standard should be injected at the
beginning of an analysis day and about every ten injections and at the end of the
analysis. This standard should agree within a percent deviation:::;; 15% with mean
obtained from the initial calibration. If a continuing calibration fails, it may be
reinjected and analyses restarted from that point if it meets specifications on
reinjection. If it fails again, the initial calibration must be repeated.

7.4.4 Percent Deviation (%D)

Where:
n
STD
CF1

(5) Total number of values
Standard deviation of the calibration factors
Calibration factors

RI-R2

•

%D

Where:

--- x 100

RI

RI = Calibration factor from first analysis

R2 = Calibration factor from second analysis.

7.4.5 Spherisorb ODS-II reverse column (or equivalent) is utilized for the quantitation
analysis.

7.4.6 LC-CN column (or equivalent) is utilized to confirm the above PQL analyte

o •
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•
Southwest Laboratory of Oklahoma, Inc.
Title: Determination of PETN in Soils and Waters by HPLC

o Series: SWL-OL-206
Rev. No. 1.0 - 04/01198

7.4.7 . Retention time windows should be established for each new calibration. Average
the retention time for each injection of PETN for all initial calibration analysis
and continuing calibration analysis. Detennine the standard deviation. The
window for PElN is ± 3 times the standard deviation. If chromatographic
retention drift should occur, make certain that the mobile phase is fresh and has
not evaporated and that the pumps are functioning properly. If the column itself
has deteriorated and caused loss of efficiency and retention, it may have to be
replaced.

7.4.8 Analyst experience and judgment are utilized for interpretation of data if one of
the analytes is slightly outside of the retention times windows.

7.5 Sample Analysis

7.5.1 Analyze the samples using the chromatographic conditions given in section 7.2.
Confinn each measUrement by injecting onto the CN column.

•
7.5.2 Calculation for positive hits.

Concentration (Ilg/L or Ilg/Kg) =

Where:

(A)(Vt)(OF)

(CF)(Vo)(Vi)

A = Area of the peak for the compound to be measured

CF =Mean calibration factor (ng)

Vo =Volume of water (L) or amount of soil extracted (Kg)

Vi =Volume of extract injected (mL)

Vt =Volume of the concentrate extracted (mL)

OF =Dilution factor

8.0 Quality Control

8.1 Prior to preparation of stock solutions, acetonitrile, methanol, and water blanks should
be analyzed to determine possible interferences with analyte peaks. If the acetonitrile,
methanol, or water blanks show contamination, a different batch should be used.

8.2 Method Blanks

8.2.1· Method blanks for the analysis of aqueous samples should be organic-free
reagent water carried through all sanlple storage and handling procedures.

Page 8 of 10
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8.2.2 Method blanks. for the analysis of soil. samples should be uncontaminated soil
carried through all sample storage, extraction, and handling procedures.

8.3 Laboratory Control Spikes - The laboratory control spike (LCS) and the laboratory
control spike duplicate (LCSD) are performed with each extraction batch at a rate of one
LCS/LCSD per batch of twenty samples or fewer.

8.4 Matrix spike (MS) and matrix spike'duplicate (MSD) - are performed at a rate of one set
per batch of20 samples or fewer.

8.5 Surrogate - The result from the analysis of the nitroaromatics and nitroamines is
reported.

9.0 Method Performance

9.1 The accuracy and precision obtained in this method will be determined by the sample
matrix, sample preparation technique, and the calibration procedures applied.

9.2 Sample PQLs are highly matrix dependent. the PQLs listed on Table 1 are reported •
based on the method and sample matrix. The MDLs are obtained using the SOP
"Definition and D~terminationofDetection Limits", SWL-GA-1l3.

10.0 Data Verification

10.1 If the compound is found above the PQL (reporting limit) in the quantitation column and
it is within the established retention time window, the confirmational analysis of the
compound will be performed. If the compound is found within the retention time
window of the confirmational analysis, the compound will be reported. If the compound
in the MS/MSD and LCS/LCSD exceeds the laboratory QC limits, the batch of samples
will be reextracted and reanalyzed.

10.2 Due to insufficient data points, QC limits of 40-160 will be utilized for PETN.

11.0 References

11.1 Bauer, C.F., S.M. Koza, and T.F. Jenkins, "Collaborative Test Results for a Liquid
Chromatographic Method for the Determination of Explosives Residues in Soil,"
manuscript submitted to the Journal of the AOAC, April 1989.
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•

11.2 Department of the Army, "Reversed-Phase HPLC Method for the Determination of
Explosive Residues in Soil," Appendix B, provided by Dennis J. Wynne, Chief,
Technology Division, U.S. Army Toxic and Hazardous Materials Agency, Aberdeen
Proving Ground, Maryland 21010-5401.

11.3 Department of the Army, "An Improved RP-HPLC Method for the Determination of
Nitroaromatics and Nitramines in Water" Appendix B, provided by Dennis J. Wynne,
Chief, Technology Division, U.S. Army Toxic and Hazardous Materials Agency,
Aberdeen Proving Ground, Maryland 21010-5401.

11.4 SW 846-8330, Rev.O, September, 1994.

11.5 U.S. army toxic and Hazardous Material Agency. 1987, USATHAMA QA program
(December 1985, 2nd ED., March 1987) ,

12.0 Safety - Standard precautionary measures used for handling other organic compound should be
sufficie'nt for safe handling of PETN
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TABLE!

PRACTICAL QUANTITATION LIMITS

r.J·f· .
(: .. -
......::>

Compound

PETN

Water
(ugIL)

14.4

Soil
(uglKg)

250
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SECTION 3
PREVENTIVE MAINTENANCE FOR

QUANTERRA ENVIRONMENTAL SERVICES



•

•

•

F.unctional Guidelines for Evaluating

Inorganic Analyses", or modifications thereof,

for non-CLP type analyses.

This form of data validation provides an

impartial evaluation of the laboratory's results.

It is usually performed by a third party, one

which was not involved with the sample

analysis. Qualifiers are assigned to data, when

required, according to the requirements of the

data validation protocol being used.

8.11 Preventive Maintenance and
Service

Facilities, instruments, equipment, and parts

are subject to wear, deterioration, or change in

operational characteristics. Within QuanterratlP
,

preventive maintenance, coupled with vendor

service agreements, is an organized program

of actions taken to maintain facilities and

equipment.

8.11.1 AnalYtical Instrumentation and
Equipment

The primary purpose of the maintenance

program is to prevent instrument and

equipment failure and to minimize down time.

A properly implemented maintenance program

Increases the reliability of a measurement

system.

At each laboratory each instrument or piece of

Quan= QA.\{P
Section No.: 8.0
Dale lnitialcd: March :0. 199j
Revision No.: 2
Datc Revised: June 30. 1997
P&Bc 70 of82

equipment shall be uniquely identified. Each

operating unit shall maintain the following:

• Instrument/equipment inventory list

• Instrument/equipment major spare parts
list or inventory

• External service agreement documents (if
applicable)

• Instrument-specific preventive
maintenance logbook or file for each
functional unit

The record of maintenance shall include at a

mJOlmUIIl:

• Actions taken, including parts replaced

• Analyst initials and the date maintenance
was performed whether by the analyst or a
contracted service representative.

Quanterra1IO documents and describes in detail

instrument and equipment preventive

mc;intenance procedures and requirements in

operation-specific SOPs.

8.11.2 Facilities

Another important aspect of the laboratory

operation is the existence and maintenance of

adequate, safe, and clean facilities including

appropriate engineering controls such as

proper ventilation, lighting, dust control,

hoods, air flow, protection from extreme.

._"-

j'-:. .,. ,
~'. . ,-
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temperatures, waste disposal, and a source of

stable power.

The maintenance and use of these facilities and

proper operations are described in the

Quanterra~ Chemical Hygiene Plan (CHP).

The Laboratory Manager, through a facilities

maintenance staff, has responsibility for

ensuring a properly maintained facility. The

Laboratory Manager also has the responsibility

for ensuring that samples are stored properly

without contamination, work areas are

equipped with adequate bench, hood and

operational space, and the areas are free from

chemical and radiological contamination that

may affect analytical results.

8.11.3 Frequency ofMaintenance

The frequency of maintenance must consider

manufacturer's recommendations and previous

expenence. Schedules of preventive

maintenance along with the recommended'

frequency are given in Tables 8.11-1 through

8.11-27 for analytical instrumentation and

equipment. Frequency of maintenance for the

facility systems IS documented In the
. ~

Quanterra CHP.

8.12 Other Requirements

8.12.1 Water

High purity water (i.e., ASTh1 reagent grade

or equivalent water) will be used in all metals,

radiological, wet chemistry, and organic

analyses. Proof of contaminant-free water is

shovm through the use of the reagent waters as

method bl~ which are analyzed on a daily

basis for the analyte of interest. This water is,

obtai~ed by the use of 'either a commercial

ion-exchange deionizing, distillation, or

reverse osmosis unit plus an appropriate

polishing unit. The resulting water has a

maximum conductivity of 1.0 umho-em at

25:lC or a minimum resistivity of 1.0 MohIn at

25:lC. Conductivity and/or resistivity will be- -
monitored and documented daily or on each

day that water is dispensed for analytical use.

For volatile analyses the water may be further

purified by purging with an inert gas before

use to remove potential traces of organic

solvents.

Wa,ter monitoring procedures used' by

QuanterraC!!J operating units are 'detailed in

operation-specific SOPs.

8.12.2 Compressed Air and Gases

Lntra high-purity compressed gases from

preapproved vendors or in-house gas

generators will be used when required for

instrumentation. These air and gases must

meet the requirements and specifications of the

analytical methods performed. In-line filters'

•

•
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TABLE 8.11-1
Instrument Maintenance Schedule

Ion Chromatograph(l)

Quanten QAMP
Table Section
DalC Initialed: ~h :0,199'
Revision No.: :!
DalC Revised: June 30. 1997
Page 175 of 188

As Needed Daily Weekly Monthly Semi-annually
Clean micromembrane Check Check pump he:lds Check all air and Lubricate left
suppressor when plumbing/leaks. for leaks. liquid lines for hand piston.
decreases in sensiti\·ity

,-
discoloration and

are observed. crimping, if indiQted.

Check fuses when Check gases. Check filter (inlet) Check/change bed Clean ;

power problems occur. supports guard and conductivity cell.
analytical colwnns, if
indicated.

Reacti.....ate or change Check pump Check
column when peak pressure. coriductivity cell
shape and resolution for calibration.
deteriorate or when
retention time
shonening indicates
that exchange sites
have become
deacti.....ated.
De-gas pump head Check
when flow is erratic. conductivity

meter.

TABLE 8.11-2
Instrument Maintenance Schedule

LACHAT Auto Analyzer(l)
,

As Needed Daily Monthly Semi-annually Annually
Prepare fresh reagents. Clean detector cell Replace tubing. Lubricate pump roller. Clean pump

and make sure there rollers with steel
are no trapped wool and
bubbles in detector lubricate.
cell.
Check tubing. Clean pump,

diluter, and XYZ
Sampler.

Clean sample probe
shaft.

C3-3



TABLE 8.11-3
Instrument Maintenance Schedule
Total Organic Halide AnaJyzer(l)

Qu.aDtun QAMP
Table Section
Due Initia.led: March :0. 199'
Revision No.: 2
Due Revised: June 30. 1997
Page 176 of 188 •

Daily As Needed
Check electrodes for damage. polish the electrodes. Examine and clean or replace pyrolysis robe.
Replace dehydrating fluid and electrolyte fluid. Clean titration cell.

Clean quartz boat. Observe gas flow.
Observe check valves during use for backfeed. Replace reference eleettode fluid.
At end of each day of use, wash out absorption module, . ~ge quartz wool.
empty electrolyte and fill cell with DI water.
Empty dehydrator robe
Perform cell performance check. Replace o-rings and seals.

TABLE 8.11-4
Instrument Maintenance Schedule

High Pressure Liquid Chroniat~graph(l)

Daily As Needed
Check level of solution in reservoirs. If adding, verify Replace colwnns when peak shape and r~olution

that solvent is from the same source. If changing, indicate that chromatographic performance of column
rinse gas and delivery lines to prevent cont.ami.nation is below method requirements.
of the new solvent.
Check gas supply. Oil autosampler slides when sample does not advance.
Flush \\ith an appropriate solvent to remove all Rinse flow cell with IN nitric acid if sensitivity low.
bubbles.
Pre-filter all samples. Change pump seals when flow becomes inconsistent.

Repack front end of colwrm
Backfiush col_

•
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Quantern QA.MP
Table Section
Due Initiued: March 20. 1995
Revision No.: 2
Due Revised: June 30. 1997
P~e 1i7 of 188

•

•'.'.,

TABLE 8.11-5
Instrument Maintenance Schedule

Flame Atomic Absorption Spectroscopy(1)

Daily MODthly As Needed
Verify proper safery precautions Clean all filters and fans. Check drain receptacle.
are working.
Verify gas box operates properly Change capillary tubing Check background corrector for
and safely. alignment
Verify sensitiviry using elements Cl~an optical windows Clean burner head.
in UVIVIS spe:::trurn.

Clean nebulizer.
Clean spray chamber.
Check sample introduction O-rings. I

TABLE 8.11-6
Instrument Maintenance Schedule

Inductively Coupled Argon Plasma/Mass Spectrometry (ICAP/l\'IS)(l)

Daily Weekly MODthly Quanerly AnDuall~' As Needed
Check sample Check peristaltic Clean all Replace oil Replace oil Check electronic
waste container pump: proper roller filters and in roughing in turbo- settings for
level. pressure, sample fans. pwnps. molecular optimum

introduction tubing, pwnp. sensitivity:
correct pump rotation, resolution, mass
condition of drain calibration, ion
tubing. optics, CEM.

deflector voltage.
Check quartz Check condition of Check
torch condition. sampler and skimmer n':circtilator

cones. water level.
Measure quartz Check and drain oil
torch for proper mist eliminator on
alignment. roughing pumps.
'Clean spray
chamber and
nebulizer.
Check oil lev.el
of roughing
pwnps.

C3-s



TABLE 8.11-7
Instrument Maintenance Schedule

ICp(l)

Quantan QAMP
Table Seaion
Dale lnitiaud: MM'Ch :0. 1995
Revision No.: 2
Dee Revised: June 30.1997
Page 178 oft88 •

Daily As Needed Semi-annually Annually
Check that argon tank Clean plasma torch Change vacuum pump Notify rnanufaetura "service
presSUre is 50-60 psi assembly to remove oil: engineco for scheduled
and that a spare tank is accumulated deposits. preventive maintenance senice".
available.
Check vacuum pump Clean nebulizer and Replace coolant water
gage. « I0 millitorr) drain chamber, keep filter. (may require

free-flowing to maintain more or less
optimum performance. frequently depending

on the quality of
water)

Check that cooling Clean filters on back of
water supply system is power unit to remove
full and drain bottle is dust.
not full. Also that drain
tubing is clear, tight
fitting and has few
bends.
Check that nebulizer is Replace when needed:
not clogged. peristaltic pump tubing

sample capillary tubing
autosampler sipper
probe

Check that capillary Check ytrium position.
tubing is clean md in
good condition.
Check that peristaltic
pump windings are

",

secure.
Check that high voltage
switch is on.
Check that exhaust
scre::ns are clean.
Check that torch,
glassware, aerosol
injector rube, bonnet
are clean.

•

•
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Qu,antm'a QAMP
Table S.ec:tion
Date Initiated: Man:h 20. 1995
Revision No.: 2
Dale Revised: June JO. 1997
P:lge 179 of 188

TABLE 8.11-8
Instrument Maintenance Schedule

Graphite Furnace Atomic Absorprion(l)

Daily Monthly As Needed Annually
Check gas lines and gas supply. Check coolant level in Replace contact Notify manufacturer

cooling unit Add . cylinder. service engineer to cle:m
coolant if error optics.
message appears.

Cle:m optical windows. Adjust
autosampler arm.

Clean contact cylinders.
Check tubes and platform: replace if
corroded, faking, or if low absorbance
results.
PE~ lOaZL: clean fume extraction tip,
replace fume extraction filter and H:O
trap.
As needed. trim sampling capillary.
Check drain lines and waste
containers: empty as needed.
Check acid rinse containers; fill as
needed.

TABLE 8.11~9

Instrument Maintenance Schedule
Cold Vapor Atomic Absorption (Leeman PS 200) (1)

Daily As Needed Annually
Change drying tube Change pump tubing Change Hg lamp.
Check pump tubing/drain tubing I Check/change Hg lamp
Check gas pressure Clean optical cell
Check aperture reading Lubricate pump

TABLE 8.11-10
Instrument Maintenance Schedule

Cold Vapor Atomic Absorption (PE 5000) (1)

Daily Monthly

Clean aspirator by flushing with Dl water. Clean cell in aqua regia.
Check tubing and replace if needed. Clean aspirator in aqua regia.
Clean windo..\·s with methanol.
Change silica gel in drying tube.
Check argon gas supply.
Adjust lamp.



Quaatern QAMP
Table Section
D~ Initiated: March 20. 199$
Revision No.: 2
D~ Revised: June 30. 1997
Page 1800f188 •TABLE 8.11-11

Instrument Maintenance Sche'dule
Gas Chromatograph(l)

Daily
Check for sufficient supply of
carrier and detector gases. Check
for correct colwnn flow and/or
inlet pressures.

As Needed

Replace front portion of column
packing or break off front portion
of capillary columns. Replace
column if this fails to restore
column performance or when
column performance (e.g. peak
tailing, poor resolution. high
backgrounds, etc.) indicates it is
required.

QuarterlyISemi-annuallyIAnnuaJl "!
Quanerly ELCD: change roughing
resin. clean cell assembly.

Check temperatures of injectors
and detectors. Verify temperature
programs.

Change glass wool plug in injection Semi-annually EeD: perform wipe
port and/or replace injection port test.
liner when front portion of column
packing is changed or front portion
of capillary column is removed.

Check inlets. septa.

Check baseline level.

Check reactor temperature of
electrolytic conducti"ity detector.

Replace septum (approximately
every 100 injections).

Perform gas pwity check (if high
baseline indicates that impure
carrier gas may be in use).
Replace or repair flow controller if
constant gas flow cannot be
maintained. ..

•
Replace fuse..

Reactivate external carrier gas
dryers.

_.. ,..::~ ,~:".-.~ ,

...., ~ .~.:.. .:_..-- •

: :

0.0 • .J

.... _.
"

' .. - :"

Detectors: clean when baseline' .,
indicates contamination or when
.response is low. '. .-.. ,., -'- '_" ...
FID: clean/replace jet, replace .:'... - , .
ignitor.._.... : : .. - .:":.

NPD: clean/replace collector
assembly.
Pill: clean lamp window, replace
seals.
ELCD: check solvent flow weekly,
change reaction tube, replace.
solvent, change reaction gas,
clean/replace Teflon~.transfer lin.e.
ECD: follow manufacturers' .. . -.. '-.' ,"

sUggested mamtenanceschedUle ....:.

Reactivate flow controller filter
J. '.: ':. :

dryers when presence of moisture is' --'. - ";::-:'.:-'. '. .. _. 0 •• - -.~:-

suspected. -~ - _..
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QuanICrn QAMP .
Table Section
Due Initiated: Much 20. 199'
Rcvillion No.: 2
Due Revised: June 30. 1997
Page 181 of 188

' .

•

• "

TABLE 8.11-11
Maintenance Schedule
Gas Chromatograph(l)

(Continued)

Daily As Needed QuanerlyISemi-annuallyIAnnually
GC (continued) HP 7673 Autosampler: replace (continued)

syringe, fill wash bottle, dispose
of waste bottle contents.
Purge & trap devices: periodic
leak checks, replace/condition
traps (when poor response or
disappearance of reactive or ..
poorly trapped compounds),
clean sample lines, valves (if
they become contaminated),
clean glassware.
Purge & trap :lutosamplers: leak
check system, clean sample lines,
valves. PTA-3D autosampler also
requires cleaning the syringes.
frits, valves, and probe needles.
adjustment of micro switches.
replacement ofTeflon~ valve,
and lubrication of components.

C-3- q



TABLE 8.11-12
Instrument Maintenance Schedule

Mass Spectrometer(l)

Qu,mt='a QAMP
TabIe Scl:tiOI1

D~ laitiaud; March 20. 199'
Revision No.: 2
~ Revised: Il111e 30. 1997
Page 182 of 188

Daily As Needed'·/ Semi-.-\nouaJly ADDuaJl~'

Check for sufficient gas Check level of oil in .Change oil in the Replace the e.'Chaust filters
supply. Check for mechanical pmnps and mechanical rough pump. on the mechanical rough
correct· column flow diffusion pump if vacuum Relubricate the .pump every 1-2 years..

and/or inlet pressure. is insufficient: Add oil if turbomolecular pump
needed between service bearing wick.
contract maintenance.

Check temperatureS of Replace electron
injector, detector. multiplier when the
Verify temperarure nming voltage
programs. <lJ'proaches the ma'<imum

and/or when sensitivity
falls below required
levels.

Check inlets, septa. Clean Source, including
all ceramics and lenses •
the source cleaning is
indicated by a variety of
symptoms including
inability of the analyst to
nIne the instrument to
specUications,poor
responSe, and high .- .. ":.-; . -- -

backgrotmd
contamination.

Check baseline level. Repair/replace jet
separator.

Check values of lens Replace filaments when
voltages, electron both filaments bum out or
multiplier, and relative perfonnance iridieates .,

abundance and mass need for replacement
assignments of the
calibration compounds.

C3'-IO
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Q\wtwn QA.\fi'
Table Section

Oau Iniliaz.cd: March 20. 199$

Revi3ion No.: 2

Da1c Revised: June 30. 1997

Page 183 of 188

TABLE 8.11-13

Instrument Maintenance Schedule

TR-\.ACS 800 Auto Analyzer (1)

As Needed Daily Monthly Semi-annually Annua1I~'

Replaces air filter when Check air pressure Change all pwtlp (or after 1000 Lightly lubriclte

progressive loss of air gauge (22 ± 2 psi) tubes (or after 200 hours of the Linear Sample

pressure is observed. hours of pumping pumping rime) Rails (use semi-

time) fluid lubricant)

Replace air valve tubing Use recommended Clean sample probe Replace pump Replace

when occhision in tubing washout procedure shaft platens colorimeter lamp

is observed (at end of analysis (or after 2500

operations) hours of use)

TABLE 8.11-14

Instrument Maintenance Schedule
Sonicator (1)

Daily As Needed

Daily when used: . Replace probe tip.

Inspect probe tips for inconsistencies (etching/pitting).
Disassemble and cl~ sonicator probe tips.

-.. Tune sonicator assembly.

v TABLE 8.11-15

Instrument Maintenance Schedule

Analyticalrrop Loading Balances(l)
- . -

Daily
... Annually

Daily when used: Internal weight train serviced.

Calibrate with check weights. Gears and electronics serviced.

TABLE 8.11-16

Instrument Maintenance Schedule

RefrigeratorslWalk-in Coolers(l)

•
Daily

Temperatures checked and logged.

As Needed

Refrigerant system and electronics seniced.

t":i- / f



Daily
Temperatures checked and logged.

Quamcrn QAMP
Table Section .
Date Initiated: March :ZOo 1995
RevisioQ No.: :z
Date Revised: JUDe 30.1997
Page 184 of 188

TABLE 8.11-17
Instrument Maintenance 'Schedule

Ovens(l}

As Needed
Electronics serviced.

·TABLE 8.11-18
Instrument Maintenance Schedule

Specific Digital Ion Analyzer(l}

Daily As Needed

Daily when used: Electronics serviced.
Calibrate with check standards.

TABLE 8.11-19'
Instrument Maintenance"Schedule

Turbidimeter(l}

Daily -: ..- .' .- "--;",".. :' '~.'. As Needed ," ..... -
Daily when used: Electronics serviced. ..

Calibr.lte with check standards.

•
'~'•. ~

.: ; . - -.-' ',. -- " '.~.~

TABLE 8.11-20
Instrument Maintenance Schedule' .,;:-- ..?r_'."~ •.~ .•' ,~:.,.

'Dissolved Oxygen Meter(l) --_... ::~:" .._--_.._._---_.. _-
.;.,~~ .:':-::-.. ," ". '_..

Daily As Needed
Daily when used: Electronics serviced.
Calibr.lte with check standards.

. - '----.-_.. -. -_ .._-_. -_.--_ .
., " ..' .-:.:.....,.~ ":.~~:;:-.}

''J.=.,~:.,.,. -:-.,.;_. .-.:.41
..

'.
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Daily

Daily when used:
Calibrate with check standards.

Daily

Daily when used:
Calibrate with check standards.

, ... ~

Quanlan QAMP
T:ible Section
Ow: lnitiw:d: March :0. 1995
Revision No.: 2
Ow: Revised: June 30. 1997
P:ase 18S of/88

TABLE 8.11-21
Instrument Maintenance Schedule

Conductance Meter(l)

I .~Needed'IElectronics senic:d.

TABLE 8.11-22
Instrument Maintenance Schedule

Chemical Oxygen Demand (COD) Reactor

I As NeededIElectronics senriced.

TABLE 8.11-23
Instrument Maintenance Schedule

Spectrophotometer(1) ,

•

As Needed Daily Monthly ,Annuall~'

Dust the lamp and front of the Check the zero %T Perform wavelength Oil be:rrings.
front lens. adjusonent calibration at 530 nm.

TABLE 8.11-24
Instrument Maintenance Schedule

pH Meter(1) .

As Needed Daily

Clean electrode. Verify electrodes are properly connected and filled.

Refill reference electrode. Make sure electrode is stored in buffer.

('9- I.~



Quanterra QAMP
Table Section
D~ Initialed: ~{arch :::0. 1995
Revision No.: :::
Dale Revised: Iune 30. 1997
Page 186 of 188

TABLE 8.11-25
Instrument Maintenance Schedule

Fourier Transform Infrared Spectrometry (FTIR)(l)

Check desiccant every 3 months.

Check KBr window every 3 months.

TABLE 8.11-26
Instrument Maintenance Schedule
Radiological Analysis Equipment(l)

Instrument Items Checked/Service Minimum Frequency

Alpha Proportional Check gas flow Daily

Clean sample tray Weekly

Check bubbler oil level Monthly -

Beta Proportional Check gas flow Daily

Clean sample holders Weekly

Liquid Scintillation Clean sample changer Weekly

Check condensate trays Weekly

Check air filters Monthly

Quad an Proportional Check gas flow Daily

Clean sample holders Weekly -

Gamma Spectroscopy Check LN~ level -- - Bi-weekly

Replace plastic liner Weekly

Alpha Spectroscopy Clean sample holder As needed _.

Change vacuUm pump oii Every six months

LIPA Clean sample changer Weekly

Check laser dye perfonnance Weekly

Benzene Synthesizer Check gas tubes Weekly

Clean instrument Monthly

Electrolytic Enrichment Check elecnical leads Monthly

Clean system Monthly

Fluorometer Clean sample holder - - --- - . .-..•..... --- Weekly _.. _... - .." ..

:~ ... :.- :

-- • -•. ._•. '_0"._ .•. _, . "_.'
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QU3nterr.1 QAMP
Table Section
Date Initiated: M:uch 20. 1995
Revision No.: 2
Date Revised: June 30. 1997
Page 187 of 188

TABLE 8.11-27
Instrument Maintenance Schedule

Total Organic Carbon Analyzer (01 7000)

Daily Weekly Monthly . Semi-Annually

Check: Check liquid-flow-rate- Clean digestion vessel Change pump tubing

Oxygen supply
pump-tubing ,conditions

Clean condenser' columnon autosampler

Persulfate supply Check injection port Do the leak test

Acid supply septum

Carrier gas flow rate (- ISO
cc/min)

IR millivolts for stability (after
30 min. warm-up)

Footnotes to Preventive Maintenance Tables

(1) Refer to manufacturer's instructions for each instrument to perform maintenance operations.
(2) Also see Table 8.11-11 for applicable "As Needed" GC maintenance.

C.3-1h,



TABLE 8.11-28
Instrument Maintenance Schedule

APCIlESILCIMSIMS

~lCrTaQAMP

Tabl~ Seclion
D;u~ Iniliated: March 20. 1995
R~viJion No.: 2 .~,
Date Revised: June 30. 1997 _
PI&~ 18& of 188

Daily As Needed Semi-annuaUy Annually -

.Check helium sparge Oil autosampler .when Replace rough pump Replace turbopump
supply for adequate it is noisy or picking oil oil
pressure up the tray
Check solvent Change pump seals Vacuum system
reservoirs for components includingsufficient level of fans and fan covers
solvent
Verify that pump is Change filters in
primed, operating autosampler
pulse free
Check needle wash Replace column if
reservoir for sufficient excessive pressure or
solvent poor performance
Verify capillary heater Rinse capillary with
temperature MeOH
Verify vaporizer Clear capillary if -
heater temperature clogged
Verify manifold Rinse and clean
heater temperature corona needle
Verify manifold Replace sample inlet
pressure. tube in APCI
(-5 x 10"6) (10.1 cm)
Verify forepump Replace fused silica
pressure tube in ESI interface
(-30 to 200mtorr)
Verify rough pump Clean lenses
and turbopump oil
levels
Verify nitrogen Clean skinlmer
pressure for auxiliary

iand sheath gasses
Verify that corona and
multiplier are
functioning •
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•
1.1. This method is applicable to the determination of Volatile Organic Compounds in waters,

wastewater, soils, sludges and other solid matrices. Standard analytes are listed in Tables
5 and 6.

1.2. This SOP is applicable to method 8260B. At client request, it may also be used for
analysis following method 8240B. Appendices A and B present modifications to the"
procedures in the main SOP tha~ are necessary for analysis of drinking water by method
524.2 and wastewater by method 624.

1.3. This method can be used to quantify most volatile organic compounds that have boiling
points below 200°C and are insoluble or slightly soluble in water. Volatile water soluble
compounds can be included in this analytical technique; however, for more soluble
compounds, quantitation limits are approximately ten times higher because of poor
purging efficiency.

1.4. The method is based upon a purge and trap, gas chromatograph/mass spectrometric
(GCIMS) procedure. The approximate working range is 5 to 200 J..lg/L for 5 mL waters, 1
to 60 fJg/L for 25 mL purge waters, 5 to 200 J..lglkg for low-level soils, and 250 to 25,000
J..lglkg for medium-level soils. Reporting limits are listed in Tables 1,3 and 14. •

1.5. Method performance is monitored through the use of surrogate compounds, matrix"
spike/matrix spike duplicates, and laboratory control spike samples.

2. SUl\1MARY OF METHOD

"2.1. Volatile compounds are introduced into the gas chromatograph by the purge and trap
"method. The components are separated via the chromatograph and detected using a mass
spectrometer, which is used to provide both qualitative and quantitative information.

2.2. Aqueous samples are purged directly. Generally, soils are preserved by extracting the
volatile analytes into methanol. If especially low detection limits are required, soil
samples may be'preserved with sodium bisulfate and purged directly.

2.3. In the purge and trap process, an inert gas is bubbled through the solution at ambient
temperature or at 40°C (40°C required for low level soils) and'the volatile components
are efficiently transferred from the aqueous phase to the vapor phase. The vapor is swept
through a sorbant column where the volatile components are trapped. After purging is
completed, the sorbant column (trap) is heated and backflushed with inert gas to desorb
the components onto a gas chromatographic column. The gas chromatographic column is
then heated to elute the components which are detected with a mass spectrometer. •



2.4. Qualitative identifications are tbnfmned by analyzing standards under the same
conditions used for samples and comparing the resultant mass spectra and GC retention
times. Each identified component is quantified by relating the MS response for an
appropriate selected ion produced by that compound to the MS response for another ion
produced by an internal standard.
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3.' DEFINITIONS

3.1. Batch

The batch is a set of up to 20 samples of the same matrix processed using the same
procedures and reagents within the same time period. Using this method, each BFB
analysis will normally start a new batch. Batches for medium level soils are defined at the
sample preparation stage and may be analyzed on multiple instruments over multiple
days, although reasonable effort should be made to keep the samples together,

3.1.1. The Quality Control batch must contain a matrix spike/spike duplicate (MS/MSD), a
Laboratory Control Sample (LCS), and a method blank. In some cases, at client
request, the MS/MSD may be replaced with a matrix spike and sample duplicate.
Refer to the Quanterra QC Program document (QA-003) for further details of the
batch definition. .

3.2. Method Blank

A method blank consisting of all reagents added to the samples must be analyzed with each
batch of samples. The method blank is used to identify any background interference or

. contamination ofthe' analytical system which may lead to the reporting of elevated
concentration levels or false positive data. .

3.3. Laboratory Control Sample (LCS)

Laboratory Control Samples are well characterized, laboratory generated samples used to
monitor the laboratory's day-ta-day perfomlance of routine analytical methods. The LCS,
spiked with a group of target compounds representative of the method analytes, is used to
monitor the accuracy of the analytical process, independent of matrix effects. Ongoing
monitoring of the LCS results provides evidence that the laboratory is performing the
method within accepted QC guidelines for accuracy and precision.

•
3.4. Surrogates

Surrogates are organic compounds which are similar to the target analyte(s) in chemical
composition and behavior in the analytical process, but which are not normally found in
environmental samples. Each sample, blank, LCS, and MS/MSD is spiked with surrogate
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standards. Surrogate spike recoveries must be evaluated by determining whether the
concentration (measured as percent recovery) falls within the required recovery limits.
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•
3.5. Matrix Spike/Matrix Spike Duplicate (MSIMSD)

A matrix spike is an environmental sample to which known concentrations of target
analytes have been added. A matrix spike duplicate is a second aliquot of the same sample
which is prepared and analyzed along with the sample and matrix spike. Matrix spikes an~

duplicates are used to evaluate accuracy and precision in the actual sample matrix.

3.6. Calibration Check Compound (CCC)

CCCs are a representative group of compounds which are usedto evaluate initial
calibrations and continuing calibrations. Relative percent difference for the initial
calibration and % drift for the continuing calibration response factors are calculated and
compared to the specified method criteria.

3.7. System Performance Check Compounds (SPCC)

SPCCs are compounds which are sensitive to system performance problems and are used to
evaluate system performance and sensitivity. A response factor from the continuing
calibration is calculated for the SPCC compounds and compared to the specified method
criteria.

4. INTERFERENCES

4.1. Method interferences may be caused by contaminants in solvents, reagents, glassware, and
other processing apparatus that lead to discrete artifacts. All of these materials must be
routinely demonstrated to be free from interferences under conditions of the analysis by
running laboratory method blanks as described in the Quality Control section. The use of
ultra high purity gases, pre-purged purified reagent water, and approved lots of purge and
trap grade methanol will greatly reduce introduction of contaminants. In extreme cases the
purging vessels may be pre-purged to isolate the instrument from laboratory air
contaminated by solvents used in.other parts of the laboratory.

4.2. Samples can be contaminated by diffusion of volatile organIcs (particularly methylene
chloride and fluorocarbons) into the sample through the septum seal during shipment and
storage. A field blank prepared from reagent water and carried through the sampling and
handling protocol can serve as a check on such contamination.

4.3. Matrix interferences may be caused by non-target contaminants that are coextracted from
the sample. The extent of matrix interferences will vary considerably from source to source
depending upon the nature and diversity of the site being sampled.

•

•



4.4. Cross-contamination can ocelli whenever fugh-Ievel and low-level samples are analyzed
sequentially or in the same purge position on an autosampler. Whenever.an unusually
concentrated sample is analyzed, it should be followed by one or more blanks to check for
cross-contamination. The purge and trap system may require extensive bake-out and
cleaning after a high-level sample.
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4.5. Some samples may foam when purged due to surfactants present in the sample. ~en this
kind of sample is encountered an antifoarnmg agent (e.g., J.T. Baker's Antifoarri B silicone
emulsion) can be used. A blank spiked WIth this agent must be analyZed with the sample
because of the non-target interferences associated with the agent.

5. SAFETY

5.1. Procedures shall be.carried out in a manner that protects the health and safety of all
Quanterra associates.

5.2. The Chemical Hygiene Plan (CHP) gives details about the specific health and safety
practices which are to be followed in the laboratory area. Personnel must receive training in
the CHP, including the written Hazard Communication plan, prior to working in the
laboratory. Consult the CHP, the Quanterra Health and Safety Policies and Procedures
Manual, and available Material Safety Data Sheets (MSDS) prior to using the chemicals in
the method.

5.3. Consult the Quanterra Health and Safety Policies and.Procedures Manual for information
on Personal Protective Equipment. Eye protection that satisfies ANSI V37.1 (as per the
Chemic~Hygiene Plan) and a laboratory coat must be worn in the lab. Appropriate gloves

. must be worn while samples, standards, solvents, and reagents are being handled.
Disposable gloves that have been contaminated will be removed and discarded; other gloves
will be cleaned immediately. Disposable gloves shall not be reused. .

5.4. The health and safety hazards of many of the chemicals used in this procedure have not
been fully defined, therefore each chemical compound should be treated as a potential
health hazard. Additional health and safety information can be obtained from the MSDS
files maintained in the laboratory. The following specific hazards are known:

5.4.1. Chemicals that have been classified as carcinogens, or potential carcinogens, under
OSHA include: Acrylonitrile, benzene, carbon tetrachloride, chloroform, 1,2-dibromo
3-chloropropane, 1,4-dichlorobenzene, and vinyl chloride.

5.4.2. Chemicals known to be flammable are: Methanol.

5.5. Exposure to chemicals must be maintained as low as reasonably achievable, therefore,
unless they are known to be non-hazardous, all samples should be opened, transferred, and
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prepared in a fume hood, or under other means of mechanical ventilation. Solvent and waste •
con~ers will be kept closed unless transfers are being made.

5.6. The preparation of standards and reagents will be conducted in a fume hood with the sash
closed as far as the operations will permit.

5.7. All work must be stopped in the event of a known or potential compromise to the health and
safety of a Quanterra associate. The situation must be reported immediately to a laboratory
supervisor.

5.8. Laboratory personnel assigned to perform hazardous waste disposal procedures must have a
working knowledge of the established procedures and practices outlined in the Quanterra
Health and Safety Manual. These employees must have training on the hazardous waste
disposal practices initially upon assignment of these tasks, followed by an annual refresher
training.

6. EQUIPMENT AND SUPPLIES

6.1. Microsyringes: 10~ and larger, 0.006 inch ID needle.

6.2. Syringe: 5 or 25 mL glass with luerlok tip, if applicable to the purging device.

6.3. Balance: Analytical, capable of accurately weighing 0.0001 g, and a top-loading balance
capable of weighing 0.1 g

6.4. Glassware:

6.4.1 .. Vials: 20 mL with screw caps and Teflon liners.

. .

6.4.2. Volumetric flasks: 10 mL and 100 mL, class A with ground-glass stoppers.

6.5. Spatula: Stainless' steel.

6.6. Disposable pipets: Pasteur.

6.7. pH paper: Wide range.

6.8. Gases:

6.8.1. Helium: Ultra high purity, gr. 5, 99.999%.

6.8.2. Nitrogen: Ultra high purity, from cylinders of gas generators, may be used as an
alternative to helium for purge gas.

•

•
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6.9. Purge and Trap Device: The purge·and trap device consists of the sample purger, the trap,
and the desorber.

6.9.1. Sample Purger: The recomme~.dedpurging chamber is designed to accept 5~ samples
with a water column at least 3 cm deep. The purge gas must pass through the water
column as fmely divided bubbles, each with a diameter of less than 3 mm at the origin.
The purge gas must be introduced no more than 5 mm from the base of the water
column. Alternative sample purge devices may be used provided equivalent
performance is demonstrated. Low level soils are purged directly from a VOA vial.

6.9.2. Trap: A variety of traps may be used, depending on the target analytes required. For
most purposes the Vocarb 3000 trap is suitable. Other traps, such as Vocarb 4000, or
Tenax / Silica gel/Charcoal may be used if the Quality Control criteria are met.

6.9.3. Desorber: The desorber should be capable ofrapidly heating the trap to 180°C. Many
such devices are commercially available.

6.9.4. Sample Heater: A heater capable of maintaining the purge device at 40°C is necessary
for low level soil analysis.

6.10. Gas Chromatograph/Mass Spectrometer System:

6.10.1. Gas Chromatograph: The gas chromatograph (GC) system must be capable of
. temperature programming.

6.10.2. Gas Chromatographic Columns: Capillary columns are used. Some typical columns are
listed below:

6.10.2.1. Column 1: 105m x 0.53 ID Rtx-624 with 3 f..lm film thickness.

6.10.2.2. Column 2: 75 m x 0.53 ID DB-624 widebore with 3 J.1m film thickness.

6.10.2.3. Mass Spectrometer: The mass spectrometer must be capable of scanning 35
300 AMU every two seconds or less, using 70 volts electron energy in the
electron impact mode and capable of producing a mass spectrum that meets the
required criteria when 50 ng of 4-Bromofluorobenzene (BFB) are injected onto
the gas chromatograph column inlet.
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6.10.3. GCIMS interface: In general glass jet separators are used but any interface (including •
direct introduction to the mass spectrometer) that achieves all acceptance criteria may be
used.

6.10.4. Data System: A computer system that allows the continuous acquisition and 'storage on
machine readable media of all mass spectra obtamed throughout the duration of the
chromatographic program. The computer must have software that allows searching any
GClMS data fIle for ions of a specified mass and plotting such ion abundances versus
time or scan number. This type of plot is defined as an Extracted Ion Current Profile
(EICP). Software must also be available that allows integrating the abundances in any
EICP between the specified time or scan-number limits. Also, for the non-target
compounds, software must be available that allows for the comparison of sample
spectra against reference library spectra. The most recent release of the NISTIEPA mass
spectral library should be used as the reference library. The computer system must also
be capable of backing up data for long-term off-line storage.

6.10.5. Cryogenic Cooling: Some columns require the use of liquid nitrogen to achieve the
subambient temperature required for the proper separation of the gases.

7.2.1.2.

7. REAGENTS AND STANDARDS

7.1. Reagents

7.1.1. Methanol: Purge and Trap Grade, High Purity

7.1.2. Reagent Water: High purity water that meets the requirements for a method blank when
analyzed. (See section 9.4) Reagent water may be purchased as commercial distilled.
water and prepared by purging with an inert gas overnight. Other methods of preparing
reagent water are acceptable.

7.2. Standards

7.2.1. Calibration Standard

7.2.1.1. Stock Solutions: Stock solutions may be purchased as certified solutions from
commercial sources or prepared from pure standard materials as appropriate.
These standards are prepared in methanol and stored in Teflon-sealed screw-cap
bottles with minimal headspace at _10° to -20°e.

Working standards: A working solution containing the compounds of interest
prepared from the stock solution(s) in methanol. These standards are stored in the
freezer or as recommended by the manufacturer. Working standards are
monitored by comparison to the initial calibration curve. If any of the calibration
check compounds drift in response from the initial calibration by more than 20%

eLl-IO
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• then corrective actirib is necessary. This may include steps such as instrument
maintenance, preparing a new calibration verification standard or tuning the
instrument. If the corrective actions do not correct the problem then·a new initial,
calibration must be performed.

7.2.1.3. Aqueous Calibration Standards are prepared in reagent water using the secondary
dilution standards. These aqueous standards must be prepared daily.

7.2.1.4. If stock or secondary dilution standards are purchased in sealed ampoules they
may be used up to the manufacturers expiration date.

7.2.2. Internal Standards: Internal standards are added to all samples, standards, and blank
analyses. Refer to Table 7 for internal standard components.

7.2.3. Surrogate Standards: Refer to Table 8 for surrogate standard components and spiking
levels.

•

•

7.2.4. Laboratory Control Sample Spiking Solutions: ~efer to Table 9 for LCS components
and spiking levels.

7.2.5. Matrix Spiking Solutions: The matrix spike contains the same components as the LCS.
Refer to Table 9.

7.2.6. Tuning Stand~d: A standard is made up that will deliver 50 ng on coluinn upon
injection. A recommended concentration of 25 ng/JlL of4-Bromofluorobenzene in
methanol is prepared as described in Sections 7.2.1.1 and 7.2.1.2.

8. SAMPLE COL~ECTION, PRESERVATION AND STORAGE

8.1. .Holding times for all volatile analysis are ·14 days from sample collection.

8.2. Water samples are normally preserved at pH 5 2 with 1: 1 hydrochloric acid. If residual
chlorine is present, 2 drops of 10% sodium thiosulfate are added.

8.3. Solid samples are field preserved with sodium bisulfate solution for low level analysis, or .
with methanol for medium level analysis. Soil samples can also be taken using the
EnCore™ sampler and preserved in the lab within 48 hours of sampling. At specific
client request, unpreserved soil samples may be accepted.

8.4. There are several methods of sampling soil. The recommended method, which provides
the minimum of field difficulties, is to take an EnCore sample. (The 5 g or 25 g sampler
can be used, depending on client preference). Following shipment back to the lab the soil
is preserved in methanol. This is the medium level procedure. If very low detection limits
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are needed « 50 J.lg/kg for most analytes) then it will be necessary to use two additional 5 •
g EnCore samplers or to use field preservation.

8.5. Sample collection for medium level analysis using EnCore samplers.

8.5.1. Ship one 5 g (or 25 g) EnCore sampler per field sample position.

8.5.2. An additional bottle must be shipped for percent moisture detennination:

8.5.3. When the samples are returned to the lab, extrude the (nominal) 5g (or 25 g) sample
into a tared VOA vial containing 5 mL methanol (25 mL methanol for the 25 g
sampler). Obtain the weight of the soil added to the vial and note on the label.

8.5.4. Add the correct amount of surrogate spiking mixture. (Add 50 uL of 1250 J.lglmL
solution for a nominal 25 g sample, 1OJ.LL for a nominal 5 g sample.)

8.5.5. Add the correct amount of matrix spiking solution to the matrix spike and matrix
spike duplicate samples. (Add 50 uL of 1250 J.lglmL solution for a nominal 25 g
sample, IOJ.lL for a nominal 5 g sample.) The addition of spike introduces a slight
error (0.4%), which can be neglected, into the calculations.

8.5.6. Prepare an LCS for each batch by adding the correct amount of matrix spiking'
solution to clean methanol. (50 uL of spike to 25 mL methanol or 10 uL spike to 5 mL
methanol).

8.5.7. Shake the sampies for two minutes to distribute the methanol throughout the soil. .

8.5.8. Allow to settle, then remove a portion of methanol and store in a clean Teflon capped
vial at 4+2°C until analysis.

8.6. S~ple collection for medium level analysis using field methanol preservation

8.6.1. Prepare a 2 oz sample container by adding 25 mL purge and trap grade methanol. (If a
5 g saml'le is to be used, add 5 mL meth~ol to a 2 oz· container or VOA vial).

8.6.2. Seal the bottle and attach a label.

8.6.3. Weigh the bottle to the nearest O.Olg and note the weight on the label.

8.6.4. Ship with appropriate sampling instructions.

•

•



8.6.5. Each sample will require i:ili additioniilbottle with no preservative for percent
moisture determination.•
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8.6.6. At client request, the methanol addition and weighing may also be performed in the
field.

8.6.7. When the samples are returned to the l~b, obtain the weight of the soil addedto the·
vial and note on the label.

8.6.8. Add the correct amount of surrogate spiking mixture. (Add 50 uL of 1250 JlglmL
solution for a nominal 25 g sample, 1OJ.1.L for a nominal 5 g sample.)

8.6.9. Add the correct amount of matrix spiking solution to the matrix spike and matrix
spike duplicate samples. (Add 50 uL of 1250 JlglmL solution for a nominal 25 g
sample, IOJlL for a nominal 5 g sample.) The addition of spike introduces a slight
error, (0.2%) which can be neglected, into the calculations.

8.6.10. Prepare an LCS for each batch by adding the correct amount of matrix spiking
solution to clean methanol. (50 uL of spike to 25 mL methanol or 10 uL spike to 5 mL
methanol).

8.6.11. Shake the samples for two minutes to distribute the methanol throughout the soil.

8.6.12. Allow to settle, then remo~e a portion of methanol and store in a clean Teflon capped
vial at 4+2°C until analysis.

8.7. Low level procedure

8.7.1. If low detection iimitsare required (typic;Uly < 50 Jlglkg) sodium bisulfate
preservation 'must be used. However, it is also necessary to take a sample for the
medium level (field methanol preserved or using the EnCore sampler) procedure, in
case the concentration of analytes in the soil is above the calibration range of the low
level procedure. '

8.7.2. A purge and trap autosampler capable of sampling from a sealed vial is required for
analysis of samples collected using this method. (Varian Archon or 0.1.4552).

8:7.3. The soil sample is taken using a 5g EnCore sampling device and returned to the lab.
It is recommended that two EnCore samplers be used for each field sample position,
to allow for any reruns than may be necessary. A separate sample for % moisture
determination is ,also necessary.

e. ~-/3



8.7.4. Prepare VOA vials by adding a magnetic stir bar, approximately 1 g of sodium
bisulfate and 5 mL of reagent water.
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•
8.7.5. Seal and label the vial. It is strongly recommended that the vial is labeled with an

indelible marker rather than a paper label, since paper labels may cause the
autosampler to bind and malfunction. The label absolutely must not cover the neck of
the vial or the autosampler will malfunction.

,.
8.7.6. Weigh the vial to the nearest p.lg and note the weight on the·label.

8.7.7. Extrude the soil sample from the EnCore sampler into the prepared VOA vial.
Reweigh the vial to obtain the weight of soil and note on the label.

8.7.8. Note: Soils containing carbonates may effervesce when added to the sodium bisulfate
solution. If this is the case at a specific site, add 5 mL of water instead, and freeze at
<10°C until analysis.

8.7.9. Alternatively the sodium bisulfate preservation may be performed in the field. This is
not recommended because of the many problems that can occur in the field setting.
Ship at least two vials per sample. The field samplers must determine the weight of
soil sampled. Each sample will require an additional bottle with no preservative for
percent moisture determination, and an additional bottle preserved with methanol for •
the medium level procedure. Depending on the type of soil it may also be necessary
to ship vials with no or extra preservative.

8.8. Unpreserved soils

. 8.8.1. At specific client request unpreserved soils packed into glass jars or brass tubes may
. be accepted and subsampled in·the .lab. This is the old procedure base.d on method
5030A. ft is nQ longer included and is likely to generate results that are bias~d low,
possibly be more than an order ofmagnitude.

8.9. Aqueous samples are stored in glass containers with Teflon lined septa at 4°C +/- 2°C,
with minimum headspace.

8.10. Medium level solid extracts are aliquoted into 2 - 5 mL glass vials with Teflon lined caps
and stored at 4°C +/- 2°C. The extracts are stored with minimum headspace.

8.11. The maximum holding time is 14 days from sampling until the sample is analyzed.
(Samples that are found to be unpreserved still have a 14 day holding time. However they
should be analyzed as soon as possible. The lack of preservation should be addressed in
the case narrative). Maximum holding time forthe EnCore sampler (before the sample is
added to methanol or sodium bisul~ate) is 48 hours. •



8.12. A holding blank is stored with the sampl~§.·This is analyzed and replaced if any of the
trip blanks show any ,contamination. Otherwise it is replaced every 14 days.•

•

• '
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Ship one EnCore

sampler and one bottle t---+
for %moisture per
sample location

Shake for 2 minutes.
Allow to settle, then

Reweigh vial to obtain I--_~ remove approximately I--_~
soil weight. 5 mL methanol and

store in a septum
ca ed vial.

EnCore procedure when low level is required

Ship one 25g and two
5 g EnCore samplers

and one bottle for f--+
%moisture per sample

location

Extrude soil sample
from EnCore into tared

septum capped vial
containing 25 mL

methanol

Sample is ready for
analysis

Extrude 25g soil
sample from EnCore

into tared septum
capped vial containing

25 mL methanol

•
Shake for 2 minutes:
Allo~to settle,"then

Reweigh vial to obtain f----+l remove approximately
soil weight. 5 mL methanol and

store in a septum
ca ed vial.

Sample is ready for
analysis

Extrude the two 5g
samplers into separate

tared VOA vials
containing 5 mL
sodium bisulfate

solution

Store for low level
analysis if needed

Sample is ready/for
analysis

•
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Field methanol extracti9n procedure (field steps in gray)

Ship following DOT
Prepare a septum Weigh the vial and regulations for

capped vial containing r----,.-~ record the weight to thel--_~ flammable liquids and
,5 mL methanol for nearest 0.01 g on the include a separate

each sample location label. bottle for each sample
location for % moisture

•

Weigh the sample vial Shake for two minutes.
on receipt. If different Allow to settle, then
from the weight noted f----~ remov~ approximately .
by the sampling crew, 1 mL of methanol and I----~
note as an anomaly store in a septum·

and contact the client capped vial

(L/-/7

Sample is ready for
analysis
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•Field bisulfate preservation procedure (field steps in gray)

Ship following DOT
Prepare a septum Weigh the vial and regulations for

capped vial containing record the weight to the corrosive liquids and
1g sodium bisulfate in ~-+I nearest 0.01 g on the ~-~ include a separate
5 nil water for each label. bottle for each sample

sample location location ·for % moisture

Weigh the sample vial
on receipt. If different

__~ from the weight noted
by the sampling crew,
note as an anomoly

and contact the client

•

Sample is ready for
analysis

otes:
When following this procedure, a methanol

reserved sample must also be collected, for screening
nd in case the sample contains high levels of analytes.

Due to the high probability of sampling problems,
his method is not recommended

•
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9. QUALITY CONTROL.

9.1. Initial Demonstration of Capability

•

9.2.

9.1.1. For the standard analyte list, the initial demonstration described in Section ..13 and
method detection limit (MOL) studies must be acceptable before analysis of samples.
may begin. MOLs should be analyzed for low and medium soils and aqueous
samples.

9.1.2. For non-standard analytes, a MOL study must be performed and calibration curve
generated before analyzing any samples, unless lesser requirements are previously
agreed to with the client. In any event, the minimum initial demonstration required is
analysis of a standard at the reporting limit and a single point calibration.

Control Limits

In-house historical control limits must be determined for surrogates, matrix spikes, and
laboratory control samples (LCS). These limits must be determined at least annually.
The recovery limits are mean recovery +/- 3 standard deviations for surrogates, matrix
spikes and LCS. Precision limits for matrix spikes / matrix spike duplicates are 0 to mean
relative percent difference + 3 standard deviations.

•

9.2.1. All surrogate, LCS, and MS recoveries (except for dilutions) must be entered into
QuantIMS (when available) or other database so that accurate historical control limits
can be generated. For tests without a separate extraction, surrogates and matrix spikes
will be reported for all dilutions..

9.2.2. Refer to the QC Program documenf(QA-003) for further details ·of control limits.

9.3. Surrogates

Every sample, blank, and QC sample is spiked with surrogates. Surrogate recoveries in
samples, blanks, and QC samples must be assessed to ensure that recoveries are within
established limits. The compounds included in the surrogate spiking solutions are listed in
Tables 8 and 16. If any surrogates are outside limits, the following corrective actions must
take place (except for dilutions): .

• Check all calculations for error.

• Ensure that instrument performance is acceptable..

• Recalculate the data and/or reanalyze if either of the above checks reveal a problem.

~L/-/9.
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• Reprepare and reanalyze the sample or flag the data as "Estimated Concentration" if •
neither of the above resolves the probl~m.

The decision to reanalyze or flag the data should be made in consultation with the client.
It is only necessary to reprepare/reanalyze a sample once to demonstrate that poor
surrogate recovery is due to matrix effect, unless the analyst believes that the repeated out
of control results are not due to matrix effect.

9.3.1. If the surrogates' are out of control for the sample, matrix spike, and matrix spike
duplicate, then matrix effect has been demonstrated for that sample and repreparation
is not necessary. If the sample is out of control and the MS and/or MSD is in control,
then reanalysis or flagging of the data is required.

9.3.2. Refer to the Quanterra QC Program document (QA-003) for further details of the
corrective actions.

9.4. Method Blanks

For each batch of samples, analyze a method blank. The method blank is analyzed after
the calibration standards, normally before any samples. For low-level volatiles, the
method blank consists of reagent water. For medium-level volatiles, the method blank
consists.of 25.0 mL of methanol. Surrogates are added and the method blank is carried •
through the entire analytical procedure. The method blank must not contain any analyte of
interest at or above the reporting limit (except common laboratory contaminants, see
below) or at or above 5% of the me~ured concentration of that analyte in the associated
samples, whichever is higher.

• If the analyte is a common laboratory contaminant (methylene chloride, acetone, 2
.butanone) tl:le data may be reported with qualifiers if the concentration of the analyte
is less than five times the reporting limit. Such action must be taken in consultation
with the client.

• Reanalysis of samples associated with an unacceptable method blank is required when
reportable concentrations are determined in the samples.

• If there is no target analyte greater than the RL in the samples associated with an
unacceptable method blank, the data may be reported with qualifiers. Such action
should be done in consultation with the client.

9.4.1. The method blank must have acceptable surrogate recoveries. If surrogate recoveries
are not acceptable, the data must be evaluated to determine if the method blank has
served the purpose of demonstrating that the analysis is free of contamination. If
surrogate recoveries are low and there are reportable analytes in the associated

•
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• samples re-extraction of tli~ blank and affeCted samples will normally be required.
Consultation with the client should take place.

9.4.2. If reanalysis of the batch is not possible due to limited sample volume or other
~onstraints, the method blank'is reported, all associated samples are flagged with a
"B, II and appropriate comments may be made in a narrative to provide further
documentation.

" ,
9.4.3. Refer to the Quanterra QC Program document (QA-003) for further details of the

corrective actions.

9.5. Laboratory Control Samples (LCS)

•

•

For each batch of samples, analyze a LCS. The LCS is analyzed after the calibration
standard, and normally before any samples. The LCS contains a representative subset of
the analytes of interest (See Table 9), and must contain the same analytes as the matrix
spike. If any analyte or surrogate is outside established control limits, the system is out of
control and corrective action must occur. Corrective action will normally be
repreparation and reanalysis of the batch.

• If the batch is not re-extracted and reanalyzed, the reasons for accepting the batch
must be clearly presented in the project records and the report. (Examples of
acceptable reasons for riot reanalyzing might be that the matrix spike and matrix spike
duplicate are acceptable, and sample surrogate recoveries are good, demonstrating
that the problem was confined to the LCS.)

.' If re-extraction and reanalysis of the batch is not possible due to limited sample
volume or other constraints, the LCS is reported, all associated samples are flagged,
and appropriate comments are ~ade in a narrative to provide further documentation.

9.5.1. Refer to the Quanterra QC Program document (QA-003) for further details of the
corrective action.

9.5.2. If full analyte spike lists are used at client request, it will be necessary to allow a
p~rcentage of the components to be outside control limits as this would be expected
statistically. These requirements should be negotiated with the client. .

9.6. Matrix Spikes

For each QC 'batch, analyze a matrix spike and matrix spike duplicate. Spiking
compounds and levels are given in Table 9. Compare the percent recovery and relative

, percent difference (RPD) to that in the laboratory specific historically generated limits.
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• If any individual recovery or RPD falls outside the acceptable range, corrective action •
must occur. The initial corrective action will be to check the recovery of that analyte
in the Laboratory Control Sample (LCS). Generally. if the recovery of the analyte in
the LCS is within limits. then the laboratory operation is in control and analysis may
proceed. The reasons for accepting the batch must be documented. "

• If the recovery for any component is outside QC limits for both the matrix spikel
spike duplicate ~d the LCS, the laboratory is out of control and corrective action
must be taken. Corrective action will normally include reanalysis of the batch.

• If a MSIMSD is not possible due to limited sample, then a LCS duplicate should be
analyzed. RPD of the LCS and LCSD are compared to the matrix spike limits.

• The matrix spike/duplicate must be analyzed at the same dilution as the unspiked
sample, even if the matrix spike compounds will be diluted out.

9.7. Nonconformance and Corrective Action

Any deviations from QC procedures must be documented as a nonconformance, with
applicable cause and corrective action approved by the facility QA Manager.

9.8. Quality Assurance Summaries

Certain clients may require specific project or program QC which may supersede these
method requirements. Quality Ass~ance Summaries should be developed to address
these requirements.

9.9. Quanteira QC Program

Further details of QC "and corrective action guidelines are presented in the Quanterra QC
Program document (QA-003). Refer to this document if in doubt regarding Gorrective
actions. .

10. CALffiRATION AND STANDARDIZATION

10.1. Summary

10.1.1. Prior to the analysis of samples and blanks, each GCIMS system must be tuned and
calibrated. Hardware tuning is checked through the analysis <>f the 4-Bromofluoro
benzene (BFB) to establish that a given GCIMS system meets the standard mass
spectral abundance criteria. The GClMS system must be cal)brated initially at a
minimum of five concentrations (analyzed under the same BFB tune), to determine the
·Iinearity of the response utilizing target calibration standards. Once the system has been
calibrated, the calibration must be verified each twelve hour time period for each

•

•
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• ' GClMS system. The use of separate dilibiations is required for water and low soil
matrices.

10.2. Recommended Instrument Conditions

10.2.1. General

Electron Energy:
,Mass Range:
Scan Time:

Injector Temperature:
Source Temperature:
Transfer Line
Purge Flow:
Carrier Gas
Make-up Gas Flow:

70 volts (nominal)
35-300AMU '
to give at least 5 scans/peak, but not to exceed 2
second/scan
2OQ-250°C
According to manufacturer's specifications
Temperature: 250--300°C
40mUminute
Flow: 15 mUminute
25-30 mUminute,

•
10.2.2. Gas,chromatograph suggested temperature program

10.2.2.1. BFB Analysis

Isothennal:

10.2.2.2.' Sample'Analysis

Initial Temperature:
Initial Hold Time:
Tem~rature Program:
Final Temperature:
Second Temperature
Final Temperature:
Final Hold Time:

10.3. Instrument Tuning

40°C
4 minutes,
8°C/minute '

184°C
Program: 40°C/minute
240°C
2.6 minutes

•

10.3.1. Each GC/MS system must be hardware-tuned to meet the abundance criteria listed in
Table 10 for a maximum of a 50 ng injection or purgmg of BFB. Analysis must not
begin until these criteria are met. These criteria must be met for each twelve-hour time
period. The twelve-hour time period begins at the moment of injection of BFB.
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•
10.4.1. A series of five initial calibration standards is prepai-ed and analyzed for the target

compounds and each surrogate compound. Typical calibration levels for a 5 mL purge
are: 5,20,50, 100, and 200 J,lg/L. Certain analytes are prepared at higher concentrations
due to poor purge performance. Typical calibration levels for a 25 mL purge are 1,5,
10, 30, and 60 Ilg/L. Again, some analytes are prepared at higher levels. Tables 2, 4, ~d
17 list the calibration levels for each analyte. Other calibration levels and purge .
volumes may be used depending on the capabilities of the specific instrument.
However, the same purge volume must be used for calibration and sample analysis, and
the low level standard must be at or below the reporting limit.

10.4.2. It may be necessary to analyze more than one set of calibration standards to encompass
all of the analytes required for same tests. For example, the Appendix IX list requires
the Primary standard (Table 5) and the Appendix IX standard (Table 6). Ifacceptable
analytical performance can be obtained the primary and appendix IX standards may be
analyzed together.

10.4.3. Internal standard calibration is used. The internal standardsare listed in Tables 7 and 15.
Target compounds should reference the nearest internal standard. Each calibration
standard is analyzed and the response factor (RF) for each compound is calculated using
the area response of the characteristic ions against the concentration for each compound •
and internal standard. See equation 1, Section 12, for calculation ofresponse factor.

10.4.4. The % RSD of the calibration check compounds (CCC) must be less than 30%. Refer to
Table 12 for the CCCs.

10.4.4.1. If none of the CCCs are required analytes, project specific calibration
.specifications must be agreed with the client.

10.4.5. The average RF must becalculat~ for each compound. A system performance check is
made prior to using the calibration curve. The five system performance check
compounds (SPCC) are checked for a minimum average response factor. Refer to Table
11 for the SPCC compounds and required minimum response factors. .

10.4.6. If the average of all the %RSDs in the calibration is ~ 15%, then all analytes may use
average response factor for calibration.

10.4.6.1. If the software in use is capable of routinely reporting curve coefficients for
data validation purposes, and the necessary calibration reports can be
generated, then the analyst should evaluate analytes with %RSD > 15% for
calibration on a curve. If it appears that substantially better accuracy would be
obtained using quantitation from a curve then the appropriate curve should be •
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• used for quandtiltion. If Relative Standard Error (RSE) is used to evaluate the
curve it must be better than 15%. OthelWise the correlation coefficient
(coefficient of determination for non-linear curves) must be ~ 0.990.

. 10.4.6.2. If the average of all the %RSDs in,the calibration is > 15% then calibration on
a curve must be used for all analytes with %RSD > 15%. The analyst should
consider instrument maintenance to improve the linearity of response. If
Relative Standard Error (RSE) is used to evaluate the curve it must be better
than 15%. OthelWise the correlation coefficient, r (coefficient of deteimination,
r, for non-linear curves) must be ~ 0.990.

10.4.7. Weighting of data points

•

•

In a linear or quadratic calibration fit, the points atthe lower end of the calibration
curve have less weight in determining the curve generated than points at the high
concentration end of the curve. However, in environmental analysis, accuracy at the
low end of the curve is very important. For this reason it is preferable to increase the
weighting of the lower concentration points. lIConcentration2 weighting (often called
lIX? weighting) will improve accuracy at the lo~ end of the curve and should be used
if the data system has this capability. '

10.4.8. If time remains in the 12-hour period initiated by the BFB injection before the initial
calibration, samples may be analyzed. OthelWise, proceed to continuing calibration.

10.4'.9. A separate five point calibration must be prepared for analysis of low level soils. Low
level soils analysis requires the use of a closed vial autosampler such as the Varian
Archon, 0.1. 4552 or Tekmar Precept. Each standard is prepared by spiking the

'. methanolic standard solution through the septum of a VOA vial containing 5 mL of
water and 1 g sodium bisulfate. The standards are heated to 40°C for purging. All low
level soil samples, standards, and blanks must also be heated to 40°C for purging.
Medium soil extracts should be analyzed using the water calibration curve.

1O.4.lO.Non-standard analytes ;rre sometimes requested. For these analytes, it is acceptable
to analyze a single standard at the reporting limit with each continuing calibration
rather than a five point initial calibration. If the analyte is detected in any of the
samples, a five point initial calibration must be generated and the sample(s)
reanalyzed for quantitation. However, if the analyte is not detected, the non-detect
may be reported and no further action is necessary.,

10.5. Continuing Calibration: The initial calibration must be ve~fied every twelve hours.



10.5.1. Continuing calibration begins with analysis ofBFB as described in Section 10.3. If the
system tune is acceptable, the continuing calibration standard(s) are analyzed. The level
3 calibration standard is used as the continuing calibration.
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•
10.5.2. The RF data from the standards are compared with the average RF from the initial five

point calibration to determine the percent drift of the CCC compounds. The calculation
is given in equation 4, Section 12".3.4.

\' .
10.5.3. The % drift of the CCCs must'be 5 20% for the continuing calibration to be valid. The

SPCCs are also monitored. The SPCCs must meet the criteria described in Table 11. In
addition, the % drift of all analytes must be 5 50% with allowance for up to six target
analyies to have % drift> 50%. .

10.5.3.1. 'If none of the CCCs are required analytes, project specific calibration
specifications must be agreed with the client.

10.5.3.2. Cyclohexanone, one of the components of the Appendix IX standard, is
unstable in the calibration solution, forming 1,I-dimethoxycyclohexane. No
calibration criteria are applied tocyclohexanone and quantitation is tentative.
Cyclohexanone is included on the Universal Treatment Standard and FO-39
regulatory lists (but not on Appendix IX).

10.5.4. If the CCCs and or the SPCCs do not meet the criteria in Sections 10.5.3 and 10.5.4, the
system must be evaluated and corrective action must be taken. The BFB tune and
contin~ing calibration must be acceptable before analysis begins. Extensive corrective
action such as a different type of column will require a new initial calibration.

10.5.5. Once the above ~riteria have been met, sample analysis may begin. Initial calibration
. average RFs (or the calibration curve) will be used for sample quantitation, not
the continuing calibration RFs. Analysis may proceed until 12 hours from the
injection of the BFB have passed. (A sample desorbed less than or equal to 12hours
after the BFB is acceptable.)

11. PROCEDURE

11.1. Procedural Variations

•

11.1.1. One time procedural variations are allowed only if deemed necessary in the professional
judgment of supervision to accommodate variation in sample matrix, radioactivity,
chemistry, sample size, or other parameters. Any variation shall be completely
documented using a Nonconformance Memo and approved by a Supervisor or group
leader and QA Manager. If contractually required, the client shall be notified. The
Nonconformance Memo shall be filed in the project file. •



11.1.2. Any unauthorized deviations from this procedure must also be documented as a
nonconformance, with a cause and corrective action described.•
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•

•

11.2. Preliminary Evaluation

11.2.1. Where possible, samples are screened by headspace or GCIMS off-tune analysis to
determine the correct aliquot for analysis. Alternatively, an appropriate aliquot can be
determined from sample histories.

11.2.2. Dilutions should be done just prior to the GClMS analysis of the sample. Dilutions are
made in volumetric flasks or in a Luerlok syringe. Calculate the volume of reagent
water required for the dilution. Fill the syringe with reagent water, compress the water
to vent any residual air and adjust the water volume to the desired amount. Adjust the
plunger to the mark and inject the proper aliquot of sample into the syringe. If the
dilution required would use less than 1 JlL of sample then serial dilutions must be made
in volumetric flasks.

11.2.2.1. The diluted concentration is to be estimated to be in the upper half of the
calibration range.

11.3. Sample Analysis Procedure

11.3.1. All analysis conditions for samples must be the same as for the continuing calibration
standards (including purge time and flow, desorb time and temperature, column
temperatures, multiplier setting etc.).

11.3.2. All samples must be analyzed as part of a batch. The batch is a set of up to 20 samples '
of the same matrix processed using the same procedures and reagents within the same
time period. The batch also must contain a MSIMSD, a LCS, and a method blank.

. 11.3.2.1. If th.ere isinsufficie~t time in the 12-hour tune period to analyze 20 samples,
the batch may be continued into the next tune period. However, if any re~tuning

of the instrument is necessary, or if a period of greater than 24 hours from the
preceding BFB tune has passed, a new batch must be started. For medium level
soils the batch is defined at the sample preparation stage.

11.3.2.2. Laboratory generated QC samples (Blank, LCS, MSIMS'D) do not count
towards the maximum 20 samples in a 'batch. Field QC samples are included
in the batch count.

11.3.2.3. It is not necessary to reanalyze batch QC with reanalyses of samples. However,
any reruns must be as part of a valid batch.
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•
11.4.1. All samples and standard solutions must be at ambient temperature before analysis.

11.4.2. Fill a syringe with the sample.' If a dilution is necessary it.may be made in the syringe if
the sample aliquot is ~ 5 JlL. Check and document the pH of the remaining sample..

. 11.4.3. Add 250 ng of each internal and surrogate standard (10 JlL of a 25 Jlg/mL solution, refer
. to Tables 7, 8, 15 and 16). The internal standards and the surrogate standards may be .

mixed and added as one spiking solution (this results in a 50 Jlg/L solution for a 5 mL
sample, and a 10 Jlg/L solution for a 25 mL sample) .. Inject the sample into the purging
chamber.

11.4.3.1. For TCLP samples use 0.5 mL ofTCLP leachate with 4.5 mL reagent water and
spike with 10 JlL of the 25 Jlg/mL TCLP spiking solution. (Note that TCLP
reporting limits will be 10 times higher than the corresponding aqueous limits).

11.4.4. Purge the sample for eleven minute~ (the trap must be below 35°C).

11.4.5. After purging is complete, desorb the sample, start the GC temperature program, and
begin data acquisition. After desorption, bake the trap for 5-10 minutes to condition it •
for the next analysis. When the trap is cool, it is ready for the next sample.

11.4.6. Desorb and bake time and temperature are optimized for the type of trap in use. The
same conditions must·be used for samples and standards.

11.5. Methanol Extract Soils

11.5.1. Rinse a gas-tight syringe with organic free water. Fill the syringe with the same
volume of organic free Water as used in the calibrations. Add no more than 2% (v/v)
(100 JlL for a5 mL purge) methanolic extract (from Section 8.5 or 8.6) to the syringe.
Add internal standard (if used). Load the sample onto the purge and trap device and
analyze as for aqueous samples. If less than 5JlL of methanolic extract is to 'be added
to the water, dilute the methanolic extract such that a volume greater than 5JlL will be
added to the water in the syringe.

11.6. Liquid wastes that are soluble in methanol and insoluble in water.

11.6.1. Pipet 2 mL of the sample into a tared vial. Use a top-loading balance. Record the weight
to the nearest 0.1 gram.

11.6.2.' Quickly add 7 mL of methanol, then add 1 mL of surrogate spiking solution to bring the •
final volume to 10 mL. Cap the vial and shake for 2 minutes to mix thoroughly. For a



MSIMSD or LCS, 6 mL of methanol, I mL of surrogate solution, and 1 mL of matrix
spike solution is used.•
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•

•

11.6.3. Rinse a gas-tight syringe with organic free water. Fill the syringe with the same
volume of organic free water as used in the calibrations. Add no more than 2% (v/v)
(lOOJlL for a 5 mL purge) methanolic extract (from Section 8.5 or 8.6) to the syringe.
Add internal standard (if used). Load the sample onto the purge and trap device and .
.analyze as for aqueous samples. If less than 5JlL of methanolic extract is to be added .
to the water, dilute the methanolic extract such that a volume greater than 5JlL will be
added to the water in the syringe.

11.7. Aqueous and Low level Soil Sample Analysis (Purge and Trap units that sample directly
from the VOA vial)

11.7.1. Units which sample from the VOA vial should be equipped with a module which
automatically adds surrogate and internal standard solution to the sample prior to
purging the sample.

11.7.2. If the autosampler uses automatic IS/SS injection, no further preparation of the VOA
vial is needed. Otherwise the internal and surrogate standards must be added to the
vial. Note: Aqueous samples with high amounts of sediment present in the vial may
not be suitable for analysis on this instrumentation, or they may need to analyzed as
soils.

11.7.3. Soil samples must be quantitated against a curve prepared with standards containing
about the same amount of sodium bisulfate as the samples (l gin 5 mL).

11.7.4. Sample remaining in the vial after sampling with one of these mechanisms is no
longer valid for further analysis. A fresh VOA vial must be used for further sample
analysis.

11.7.5. For aqueous samples, check the pH of the sample remaining in the VOA vial after
analysis is completed.

11.8. Low-Level Solids Analysis using discrete autosamplers .

Note: This technique may seriously underestimate analyte concentration and must
not be used except at specific client request for the purpose of comparability with
previous data. It is no longer part of SW-846.

This method is based on purging a heated sediment/soil sample mixed with sodium .
bisulfate solution containing the surrogate and, ifapplicable, internal and matrix spiking
standards. Analyze all reagent blanks and standards under the same conditions as the
samples (e.g., heated). The calibration curve is also heated during analysis. Purge
temperature is 400C.
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11.8.1. Do not discard any supernatant liquids. Mix the contents ofthe container with a •
narrow metal spatula.

11.8.2. Weigh out 5 g (or other appropriate aliquot) ofsample into a disposable culture tube
or other purge vessel. Record the weight to the. nearest 0.1 -g. Ifmethod sensitivity is
demonstrated, a smaller aliquot may be used. Do not use aliquots less than 1.0 g. If
the sample is contaminated with analytes such that a purge amount less than 1.0 g is
appropriate, use the medium level ~ethod described in section 11.7. . .

11.8.3. Connect the purge vessel to the purge and trap device.

. 11.8.4. Rinse a 5 mL gas-tight syringe with organic free water, andfill. Compress to 5 mL.
Add surrogate/internal standard (and matrix spike solutions ifrequired.). Add
directly to the sample from 11.5.2.

11.8.5. The above steps should be perfonned rapidly and without interruption to avoid loss of
volatile organics.

11.8.6. Add the heater jacket or other heating device and start the purge and trap unit..

11.8.7. Soil samples that have low IS recovery when analyzed «50%) should be reanalyzed •
once to confinn matrix effect.

11.9. Initial review and corrective actions

11.9.1. If the retention time for any internal standard in the continuing calibration changes by
more than 0.5 minutes from the mid-level initial calibration standard, the
chromatographic system must be inspected for malfunctions and corrected. Reanalysis
of sainples analyzed while the system was malfunctioning is required.

11.9.2. If the internal standard response in the continuing calibration is more than 200% or
less than 50% of the response in the mid-level of the initial calibration standard, the
chromatographic system must be inspected for malfunctions and corrected. Reanalysis
of samples analyzed while the system was malfunctioning is required.

11.9.2.1. Any samples that do not meet the internal standard criteria for the continuing
calibration must be evaluated for validity. If the change in sensitivity is a
matrix effect confined to an individual sample reanalysis is not necessary. If
the change in sensitivity is due to instrumental problems all affected samples
must be reanalyzed after the problem is corrected.

11.9.3. The surrogate standard recoveries are evaluated to ensure that they are within limits.
Corrective action for surrogates out of control will normally be to reanalyze the affected •



samples. However, if the sUrrogate stahdard response is out high and there are no target
. analytes or tentatively identified compounds, reanalysis may not be necessary. Out of

control surrogate standafd response maybe a matrix effect. It is only necessary to
reanalyze a sample once to demonstrate matrix effect, but reanalysis at a dilution should
be considered.

•
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11.10. Dilutions

If the response for any compound exceeds the working range of the GCIMS system, a .
dilution of the extract is prepared and analyzed. An appropriate dilution should be in the
upper half of the calibration range. Samples may be screened to determine the
appropriate dilution for the initial run. If the initial diluted run has no hits or hits below
20% of the calibration range and the matrix allows for analysis at a lesser dilution, then
the sample must be reanalyzed at a dilution targeted to bring the largest hit above 50% of
the calibration range. .

11.1O.I.Guidance for Dilutions Due to Matrix

If the sample is initially run at a dilution and the baseline rise is less than half the
height of the internal standards, or if individual non target peaks are less than. twice
the height of the internal standards, then the sample should be reanalyzed at a more
concentrated dilution. This requirement is approximate and subject to analyst
judgement.

11.10.2.Reporting Dilutions

The most concentrated dilution with no target compounds above the calibration range
will be reported. Other dilutions will only be reported at client request.

12. DATA ANALYSIS AND CALCULATIONS

12.1. Qualitative identification

An analyte is identified by retention time and by comparison of the sample mass spectrum
with the mass spectrum of a standard of the suspected compound (standard reference
spectrum). Mass spectra for standard reference may be obtained on the user's GCIMS by
analysis of the calibration standards or from the NIST Library. Two criteria must be
satisfied to verify identification: (1) elution of sample component at the same GC
retention time as the standard component; and (2) correspondence of the sample
component and the standard component characteristic ions. (Note: Care must be taken to
ensure that spectral distortion due to co-elution is evaluated.)



• The sample component retention time must compare to within ± 0.2 min. of the
retention time of the standard component. For reference, the standard must be run
within the saine twelve hours as the sample.
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•
• All ions present in the standard mass spectra at a relative intensity greater than

10% (most abundant ion in the spectrum equals 100%) should be present in the
sample spectrum.

• The relative intensities of ions should agree to within ±30% between the standard
and sample spectra. (Example: For an ion with an abundance of 50% in the
standard spectra, the corresponding sample abundance must be between 20 and 80
percent.)

12.1.1. If a compound cannot be verified by all the above criteria, but in the technical
judgment of the analyst, the identification is correct, then the analyst shall report that
identification and proceed with quantitation.

12.2. Tentatively Identified Compounds (TICs)

12.2.1. If the client requests components not associated with the calibration standards, a search
of the NIST library may be made for the purpose of tentative identification. Guidelines
are:

12.2.1.1. Relative intensities of major ions in the reference spectrum (ions> 10% of the
most abundant ion) should be present in the sample spectrum.

12.2.1.2: The relative intensities of the major ions should agree to within 20%. (Example:
If an ion s.hows an abundance of 50% in the standard spectrum, the
corresponding sample ion abundance must be between 30% and 70%).

12.2.1.3. Molecular ions present in the reference spectnim should be present in the sample
spectrum.

12.2.1.4. Ions present in the sample spectrum but not in the reference spectrum should be
reviewed for possible background contamination or presence of coeluting
compounds.

12.2.1.5. Ions present in the reference spectrum but not in the sample spectrum should be
reviewed for possible subtraction from tile spectrum because of background
contamination or coeluting peaks. (Data system reduction programs can
sometimes create these discrepancies.)

•

•



12.2.1.6. Computer-generated library search routines should not use normalization
routines that would misrepresent the library or unknown spectra when compared
to each other. Only after visual inspection of the sample with the nearest library
searches should the analyst assign a tentative identification.

•
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12.3. Calculations.

12.3.1. Response factor (RF):

Equation 1

RF = AxCis
AisCx

Where:

,-
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Ax = Area of the characteristic ion for the compound to be measured

Ais =Area of the characteristic ion for the specific internal standard

Cis =Concentration of the specific internal standard, ng

Cx = Concentration of the compound being measured, ng

12.3.2. Standard deviation (SD):

Equation 2

SD= f (Xi ~ X)2

i=1 N-l

X i .= Value of X at i through N

N =Number of points

X =Average value of Xi

12.3.3. Percent relative standard deviation (%RSD):

Equation 3

%RSD= Standard Deviation x 100
RFi

RFi = Mean of RF value.co in the curve.
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12.3.4. Percent drift between the initial calibration and the continuing calibration:

Equation 4

01 D if _ Cexpected - Cround 100·-lor t- x
~

Where

Cexpected = Known concentration in standard

Cround =Measured concentration using selected quantitation method

12.3.5. Target compound and surrogate concentrations:

Concentrations in the sample may be determined from linear or second order (quadratic)
curve fitted to the initial calibration points. or from the average response factor of the
initial calibration points. Average response factor may only be used when the % RSD of
the response factors in the initial calibration is 5 15%.

12.3.5.1. Calculation of concentration using Average Response Factors

Equation 5

Concentration f.1g / L = x
. RF

12.3.5.2. Calculation of concentration using Linear fit

Equation 6

Concentration f.1g / L =A + Bx

12.3.5.3. Calculation of concentration us.ing Quadratic fit

Equation 7

Concentration f.1g / L =A +Bx +Cx 2

x is defined in equations 8, 9 and 10

A is a constant defined by the intercept

B is the slope of the curve

C is the curvature

•

•
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• 12.3.5.4. Calculation ofx for Water and water-miscible waste:

Equation 8

. (Ar )(1, )(D, )
x=~....;..;,......;..,;,......;..;,..

(Au)(Vo)

Where:
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Ax = Area of characteristic ion for the compound being measured (secondary
ion quantitation is allowed only when there are sample interferences with the
primary ion)

Ai!; =Area of the characteristic ion for the internal standard

Is =Amount of internal standard added in ng

Dil
' F D Total volume purged (mL)utlon actor = f =--------...:'---,=::.-.-..:-.-:.....--

Volume of original sample used (mL)

Vo =Volume of water purged, mL

12.3.5.5. Calculation ofx for Medium level soils:'

Equation 9

Where:

v. =Volume of total extract, mL (Typically 25 mL)

V8 =Volume of extract added for purging, gL

ws =Weight of sample extracted, g

D = 100 - %moisture

100
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12.3.5.6. Calculation ofx for Low level soils:

Equation 10

x =_(;,..-Ax.....;..)(Is.;.,....;....)_

(Ais)(Ws)(D)

Where:

D is as for medium level soils

Ws =Weight of sample added to the purge vessel, g

SOP No. CORP~MS·OOO2
Revision No.2
Revision Date: 12115/97
Page: 36 of 66

•

12.3.5.7. Calculation of TICs: The calculation of TICs (tentatively identified compounds)
is identical to the above calculations with the following exceptions:

Ax = Area in the total ion chromatogram for the compound being measured

Ais =Area of the total ion chromatogram for the nearest internal standard
without interference

RF =1

In other words, the concentration is equal to x as defined in equations 8, 9 and
10.

12.3..6. MSIMSD Recovery

Equation 11

Matrix Spike Recovery, % =SSR - SR x 100
SA

SSR = Spike sample result

SR = Sample result

SA = Spike added

•

•



Determination of Volatile Analytes by GClMS
Based on Method 8260B, 624 and 524.2

• 12.3.7. Relative % Difference calculation for the MSIMSD

Equation 12

IMSR-MSDRI
RPD= x 100X(MSR +MSDR)

Where: .

RPD = Relative percent difference

MSR =Matrix spike result

MSDR =Matrix spike duplicate result

13. METHOD PERFORMANCE
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13.1. Method Detection Limit

Generally, each laboratory must generate a valid method detection limit for each analyte
of interest. The MOL must be below the reporting limit for each analyte. The procedure
for determination of the method detection limit is given in 40 CFR Part 136, Appendix B,
and further defined in QA Policy #: QA-005. When non-standard compounds are.
analyzed at client request, lesser requirements are possible with client agreement. At a
minimum, a standard at the reporting limit must be analyzed to demonstrate the capability
of the method. .

13.2. Initial Demonstration

Each laboratory must make a one time initial demonstration of capability fOf each
individual method. Demonstration of capability for both soil and water matrices is
required. This requires analysis of QC check samples containing all of the standard
analytes for the method. For some tests it may be necessary to use more than one QC
check mix to cover all analytes of interest. The QC check sample is made up at 20 Jlg/L.
(Some compounds will be at higher levels, refer to the calibration standard levels for
guidance.)

•
13.2.1. Four aliquots of the QC check sample are analyzed using the same procedures used to

analyze samples, including sample preparation.

13.2.2: Calculate the average recovery and standard deviation of the recovery for each analyte
of interest. The %RSD should be:$ 15% for each analyte, and the % recovery should
be within 80-120%.



13.2.3. If any analyte does not meet the acceptance criteria, check the acceptance limits in the
reference methods (Table 6 of method 8240B, paragraph 8.3.5 of method 8260A). If
the recovery or precision is outside the limits in the reference methods, the test must,
be repeated. Only those analytes that did not meet criteria in the first test need to be
evaluated. Repeated failure for any analyte indicates the need for the laboratory to
evaluate the analytical procedure and take corrective action.

Determination of Volatile Analytes by GClMS
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The group/team leader has the responsibility to ensure that this procedure is performed by
an analyst who has been properly trained in its use and has the required experience.

14. POLLUTION PREVENTION

14.1. This method does not contain any specific modifications that serve to minimize, or prevent
pollution.

15. WASTE MANAGEl\1ENT

15.1. Waste generated in the procedure must be segregated and disposed according to the facility
hazardous waste procedures. The Health and Safety Director should be contacted if
additional information is required. •

16. REFERENCES

16.1. SW846, Test Methodsfor Evaluating Solid Waste, Third Edition, Gas Chroma
tographylMass Spectrometry'for Volatile Organics, Method 8260B, Update Ill, December
1996

17., MISCELLANEOpS

17.1. Modifications from the reference method

17.1.1. Ion 119 is used as the quantitation ion for chlorobenzene-d5 for 25 mL purge tests.

17.1.2. A retention time window of 0.2 minutes is used for all components, since some data
systems do not have the capability of using the relative retention time units specified
in the reference method.

17.1.3. The quantitation and qualifier ions for some compounds have been changed from
those recommended in SW-846 in order to improve the reliability of qualitative
identification.

•



17.1.4. Method 8260A recommends that the purge vessel is run through an additional purge
cycle after 25 mL sample analysis to remove carryover. Instead, purge vessels are
oven baked between analyses or disposable vessels are used one time only.•
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17.1.5. SW-846 recommends that a cUrve be used fOf any analytes with %RSD of the
response factors> 15%. However, some industry standard data systems and forms
generation software cannot report this d3ta with the necessary information" for data
validation. In addition most softw"are available does not allow weighting of the curve.
Unweighted curves may exhibit serious errors in quantitation at the low end, resulting
in possible false positives or false negatives. Therefore, this SOP allows used of
average response factors if the average %RSD for all compounds is:5 15%.

17.2. Modifications from previous revision

This SOP has been substantially revised to reflect the changes included in Update ill to
SW-846. Directions for method 524.2 and method 624 have also been added.

17.3. Facility specific SOPs

Each facility shall attach a list of facility-specific SOPs or approved attachments (if
applicable) which are required to implement this SOP or which are used in conjunction
with this SOP. If no facility specific SOPs or amendments are to be attached, a statement
must be attached specifying that there are none.

C~-39
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1704. How diagrams

1704.1. Initial Demonstration and MOL
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Reporting Limits l

CAS 5 mL Water 25mL Low soil Med. Soil
Compound " Number ueIL water ueIL ug/kj! ug/kj!

Dichlorodifluoromethane 75-71-8 10 2 10 500

Chloromethane 74-87-3 10 2 10 500

Bromomethane 74-83-9 10 2 10 500

Vinyl chloride 75-01-4 10 2 10 500

Chloroethane 75-00-3 10 2 10 500

Trichlorofluoromethane 75-69-4 10 2 10 500

Acrolein 107-02-8 100 20 100 5000

Acetone 67-64-1 20 10 20 1000

Trichlorotrifluoroethane 76-13-1 5 1 5 250

Ethanol 64-17-5 500 200 500 25.000

Iodomethane 74-88-4 5 1 5 250

Carbon disulfide 75-15-0 5 1 5 250

Methylene chloride 75-09-2 5 ·1 5 250

tert-Butyl alcohol 75-65-0 200 50 200 10.000

1.I-Dichloroethene 75-35-4 5 1 5 250

I.I-Dichloroethane 75-34-3 5 1 5 250

trans-l.2-Dichloroethene 156-60-5 2.5 0.5 2.5 125

Acrylonitrile 107-13-1 100 20 100 5000

Methyl ten-butyl ether (MTBE) 1634-04-4 20 5 20 1000

Hexane - 110-54-3 5 1 5 "250

cis-I.2-Dichloroethene 156-59-2 2.5 0.5 "2.5 125

1.2-Dichloroethene (Total) 540-59-0 . 5 1 5 250

Tetrahydrofuran 109-99-9 20 5 20 1000

Chloroform 67-66-3 5 1 5 250

1.2-Dichloroethane 107-06-2 5 1 5 250

Dibromomethane 74-95-3 5 1 5 250

2-Butanone 78-93-3 20 5 20 1000

1A-Dioxane 123-91-1 500 200 500 25000

1.1,1-Trichloroethane 71-55-6 5 . I 5 250

Carbon tetrachloride 56-23-5 5 I 5 250

Bromodichloromethane 75-27-4 5 I 5 250

1,2-Dichloropropane 78-87-5 5 1 5 250

cis-I,3-Dichloropropene 10061-01-5 5 1 5 250
Trichloroethene 79-01-6 5 1 5 250

"Dibromochloromethane 124-48-1 5 1 5 250
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Reporting Limits I

CAS 5 mL Water ·25mL Low soil Med. Soil

Compound Number Ilg/L water Ilg/L Ilg/kg lJg/kg

1,2~Dibromoethane 106-93-4 5 1 5 250

1,2,3-Trichloropropane 96-18-4 5 I 5 250

1,1.2-Trichloroethane 79-00-5 5 1 5 250

Benzene 71-43-2 5 1 5 250

Ethylmethacrylate 97-63-2 5 1 5 250

trans-l.3-Dichloropropene 10061-02-6 5 1 5 250

Bromoform 75-25-2 5 1 5 250

4-Methyl-2-pentanone 108-10-1 20 5 20 WOO

2-Hexanone 591-78-6 20 5 20 WOO

Tetrachloroethene 127-18-4 5 1 5 250

Toluene 108-88-3 5 1 5 250

1.1,2.2-Tetrachloroethane 79-34-5 5 1 5 250

2-Chloroethyl vinyl ether 110-75-8 N/A..2 N/A 50 WOO

Vinyl acetate 108-05-4 10 2 10 500

Chlorobenzene 108-90-7 5 1 5 250

Ethylbenzene 100-41-4 5 1 5 250

Styrene 100-42-5 5 1 5 250

t-I,4-Dichloro-2-butene 110-57-6 5 I 5 250

m and p Xylenes 2.5 0.5 2.5 125

o-xylene 95-47-6 2.5 0.5 2.5 125

Total xylenes 1330-20-7 5 1 5 250

1.3-Dichlorobenzene 541-73-1 5 1 5 250
1,4-Dichlorobenzene 106-46-7 5 1 5 250
1.2-Dichlorobenzene . I 95-50-1 5 1 5 250

•

Reporting limits listed for soiVsediment are based on wet weight. The reporting limits calculated by the laboratory for soiVsediment,
calculated on dry weight basis. will be higher.

2-Chloroethyl vinyl ether cannot Qe reliably recovered from acid preserved samples

•
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Table 2

Quanterra Primary Standard Calibration Levels, 5 mL purge l

Calibration Level ugIL

Compound Levell Level 2 Level 3 Level 4 Level 5

1.2-Dichloroethane-d4 (Surrogate) 5 20 50 100 200

Toluene-d8 (Surrogate) 5 iO 50 100 200

4-Bromofluorobenzene (Surrogate) 5 20 50 100 200

Dichlorodifluoromethane 5 20 50 100 200

Chloromethane 5 20 50 100 200

Bromomethane 5 20 50 100 200

Vinyl chloride 5 20 50 100 200

Chloroethane 5 20. 50 100 200

Trichlorofluoromethane 5 20 50 100 200

Acrolein 50 200 500 1000 2000

Acetone 5 20 50 100 200

Trichlorotrifluoroethane 5 20 50 100 200

Ethanol 500 2000 5000 ooסס1 ooסס2

lodomethane 5 20 50 100 200

Carbon disulfide .5 20 50 100 200

Methylene chloride 5 20 50 100 200

ten-Butyl alcohol 100 400 1.0.00 2.000 4.000

I.I-Dichloroethene 5 20 50 100 200

1.I-Dichloroethane 5 20 50 100 200

trans-l.2-Dichloroethene 5 20 50 100 200

Acrylonitrile 50 200 500 1.000 2,000

Methyl terr-butyl ether (MTBE) 5 20 .50 100 200

Hexane . ·5 20 50 100 200

cis-I.2-Dichloroethene 5 20 50 100 200
Tetrahydrofuran 5 20 50 100 200
Chloroform 5 20 50 100 200
1,2-Dichloroethane 5 20 50 100 200
Dibromomethane 5 20 50 100 200
2-Butanone 5 20 50 100 200
I,4-Dioxan~ 250 1000 2.500 5.000 10,000
1,1,1-trichloroethane 5 20 50 ..100 200
Carbon tetrachloride 5 20 50 100 200
Bromodichloromethane 5 20 50 100 200
1,2-Dichloropropane 5 20 50 100 200
cis-l.3-Dichloropropene 5 20 50 100 200

Trichloroethene 5 20 50 100 200
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Calibration Level ugIL

Comoound Levell Level 2 Level 3 Level 4 Level 5

Dibromochloromethane 5 20 50 100 200

1.2-Dibromoethane 5 20 50 100 200

1.2.3-Trichloropropane 5 20 50 100 200

1.1,2-Trichloroethane 5 20 50
-

100 200'

Benzene 5 20 50 100 200

Ethylmethacrylate 5 20 50 100 200

trans-I.3-Dichloropropene 5 20 50 100 200

Bromoform 5 20 50 100 200

4-Methyl-2-penranone 5 20 50 100 200

2-Hexanone 5 20 50 100 200

Tetrachloroethene 5 20 50 100 200

Toluene 5 20 50 100 200

1,1,2.2-Tetrachloroethane 5 20 50 100 200

2-Chloroethyl vinyl ether 10 40 100 200 400

Vinyl acetate 5 20 50 100 200

Chlorobenzene 5 20 50 100 200

Ethylbenzene 5 20 50 100 200

Styrene 5 20 50 100 200

t-I A-Dichloro-2-butene 5 20 50 100 200
m and p Xylenes 10 40 100 200 400

o-xylene 5 20 50 100 200
1,3-Dichlorobenzene 5 20 50 100 200
I A-Dichlorobenzene 5 20 50 100 200
1,2-Dlchlorobenzene 5 20 50 100 200

1 Levels for 25 mL purge are 5 times lower in all cases

•

•
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Table 3

Quanterra Appendix IX Standard and Reporting Limits, 5 mL purge l

CAS Reporting Limits

Compound Number 5mL Water 25mL Low Soil· Medium Soil
Jlg/L water ug/l .ul!!kg ug/mL

Allyl Chloride 107-05-1 10 2 10 500

Acetonitrile 75-05-8 100 20 100 5000

Dichlorofluoromethane 10 2 10 500

Isopropyl ether 108-20-3 10 2 10 500

Chloroprene '126-99-8 5 I 5 250

n-Butanol 71-36-3 200 50 200 10,000

Propionitrile 107-12-0 20 4 20 1000

Methacrylonitrile 126-98-7 5 I 5 250

Isobutanol 78-83-1 200 50 200 10,000

Methyl methacrylate 80-62-6 5 I 5 250

1,1,1,2-Tetrachloroethane 630-20-6 5 ,I 5 250

1,2-Dibromo-3-chloropropane 96-12-8 10 2 10 500

Ethyl ether 60-29-7 10 2 10 500

Ethyl Acetate 141~78-6 20 .4 20 1,000

2-Nitropropane 79~6-9 10 2 10 500

Cyclohexanone 108-94-1 N/A2 N/A2 N/A2 N/A2 .

Isopropylbenzene 98-82-8 5 I 5 250

1 Levels for 25 mL purge are 5 times iower in all cases

2 Cyclohexanone decomposes to 1,l-d~ethoxycyclohexane in methanolic solution. Reporting limits cannot be accurately .
determined.
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Table 4

Quanterra Appendix IX Standard Calibration Levels, pg/L

Compound Levell Level 2 Level 3 Level 4 Level 5

Allyl Chloride 5 20 50 . 100 '200

Acetonitrile 50 200 500 1,000 2,000

Dichlorofluoromethane 5 20 50 100 200

Isopropyl ether 5 20 50 100 2()(j

Chloroprene 5 '20 50 100 200

n-Butanol 100 400 1,000 2,000 4,000

Propionitrile 10 40 100 200 400

Methacrylonitrile 5 20 50 100 200

Isobutanol 100 400 1,000 2,000 4,000

Methyl methacrylate 5 20 50 100 200

1,1,1,2-Tetrachloroethane 5 20 50 100 200

1,2-Dibromo-3-chloropropane 10 40 100 200 400

Ethyl ether 5 20 50 100 200

Ethyl Acetate 10 40 100 200 400

2-Nitropropane 10 40 100 200 400

Cyclohexanone 50 200 500 1,000 2,000

Isopropylbenzene Mike wants this 5 20 50 100 200
moved to primary standard •

•
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Table 5

Reportable Analytes for Quanterra Standard Tests, Primary Standard

CAS Quanterra TCLP TCL Appendix illS
Compound Number Standard IX

List

Dichlorodifluoromethane 75-71-8 X X

Chloromethane 74-87-3 X X X X

Bromomethane 74-83-9 X X X X

Vinyl chloride 75-01-4 X X X X X

Chloroethane 75-00-3 X X X X

Trichlorofluoromethane 75-69-4 X X

Acrolein. 107-02-8 X X

Acetone 67-64-1 X X X X
Trichlorotrifluoroethane 76-13-1 X

Ethanol 64-17-5

Iodomethane 74-88-4 X X
Carbon disulfide 75-15-0 X X X X

Methylene chloride 75-09-2 X X X X
tert-Butlyalcohol 75-65-0

1,l-Dichloroethene 75-35-4 X X X X X
1,I-Dichloroethane 75-34-3 X X X X
trans-l,2-Dichloroethene 156-60-5 X X X X
Total dichloroethene ·X X X X
Acrylonitrile 107-13-1 X X
Methyl ten~butyl ether 1634-04-4
(MTBE)

Hexane 110-54-3

cis-l ,2-Dichlor~thene 156-59-2 X X
Tetrahydrofuran 109-99-9

Chloroform 67-66-3 X X X X X
1.2-Dichloroethane 107-06-2 X X X X X
Dibromomethane 74-95-3 X X
2-Butanone 78-93-3 X X X X X
lA-Dioxane 123-91-1 X X
1,1,1-Trichloroethane 71-55-6 X X X X
Carbon tetrachloride 56-23-5 X X X X X
Bromodichloromethane 75-27-4 X X X X
1,2-Dichloropropane 78-87-5 X X X X
cis-l J-Dichloropropene 10061-01- X X X X

~1·'-I7



TableS

Reportable Analytes for Quanterra Standard Tests, JPrimary Standard

Determination of Volatile Analytes by GClMS
Based on Method 8260B, 624 and 524.2

SOP No. CORP"·MS·OOO2
Revision No.2
Revision Date: 12115/97
Page: 48 of 66

•
CAS Quanterra TCLP TCL Appendix urs

Compound Number Standard IX
List

5

Trichloroethene 79-01-6 X X X X X

Dibromochloromethane 124-48-1 X X ·X X
'.

1,2-Dibromoethane 106-93-4 X X

1,2,3-Trichloropropane 96-18-4 X X

1.1,2-Trichloroethane 79-00-5 X X X X

Benzene 71-43-2 X X X X X

Ethylmethacrylate 97-63-2 X X

trans-l,3-Dichloropropene 10061-02- X X X X
6

Bromoform 75-25-2 X X X X

4-Methyl-2-pentanone 108-10-1 X X X X

2-Hexanone 591-78-6 X X X

Tetrachloroethene 127-18-4 X X X X X

Toluene 108-88-3 X X X X

1.1.2,2-Tetrachloroethane 79-34-5 X X X X

2-Chloroethyl vinyl ether 110-75-8

Vinyl acetate 108-05-4 X

Chlorobenzene 108-90-7 X X X X X

Ethylbenzene 100-41-4 X X X X
- Styrene 100-42-5 X X X

t-l A-Dichloro-2-butene 110-57-6 X

m and p Xylenes X X X X

o-xylene 95-47-6 X X X X
Total xylenes 1330-20-7 X. X X X

l",3-Dichlorobenzene 541-73-1

1A-Dichlorobenzene 106-46-7

1.2-Dichlorobenzene 95-50-1

•

•
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Table 6

Reportable Analytes for Quanterra Standard Tests, Appendix IX standard

Compound Number Quanterra TCLP TCL Appendix tITS
Standard IX

- List

Allyl Chloride 107-05-1 X
Acetonitrile 75-05-8 X X
Dichlorofluoromethane 75-43-4

Isopropyl ether 108-20-3

Chloroprene 126-99-8 X
n-Butanol 71-36-3

Propionitrile 107-12-0 X
Methacrylonitrile 126-98-7 X X
Isobutanol 78-83-1 X X
Methyl methacrylate 80-62-6 X X

. 1.1.1.2-Tetrachloroethane 630-20-6 X X
1.2-Dibromo-3-chloropropane 96-12-8 X X
Ethyl ether 60-29-7 X
Ethyl Acetate 141-78-6 X
2-Nitropropane 79-46-9

Cyclohexanone 108-94-1 X
Isopropylbenzene 98-82-8
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Standard Concentration Quantitation ion Quantitation ion

~g/mL (5 mL purge) (25 mL purge)

Auorobenzene 25 96 96

Chlorobenzene-d5 25 '" 117 119'-

1,4-Dichlorobenzene-d4 25 152 152

Notes:

I) 10 ~L of the internal standard is added to the sample. This results in a concentration of each internal in the sample of
50~gIL for a 5 mL purge or 10 ~gIL for a 25 mL purge.

2) Except for medium level soils, the surrogate and internal standards may be combined in one solution.

Table 8

Surrogate Standards

Surrogate Compounds Standard Concentration
~g/mL

1,2-Dichloroethane.-<4 25

Dibromofluoromethane 25

Toluene-ds 25

4-Bromofluorobenzene 25

Notes:

1) I0 ~L of the surrogate standard is added to the sample. This results in a concentration of each surrogate in the sample of
50~gIL for a 5 mL purge or 10 ~gIL for a 25 mL purge.

2) Except for medium level soils, the surrogate and internal standards may be combined in one solution.

3) Recovery limits for surrogates are generated from historical data and are maintained by the QA department.

•

•
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Matrix Spike I LCS Compounds
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Compound Standard Concentration ~g /mL

1,I-Dichloroethene 25

Trichloroethene 25

Toluene 25

Benzene 25

Chlorobenzene 25

Notes:

1) 10 ~L of the standard is added to the LCS or matrix spiked sample. This results in a concentration of each spike analyte
in the sample of 50~gIL for a 5 mL purge or 10 ~gIL for a 25 mL purge.

2) Recovery and precision limits for LCS and MSIMSD are generated from historical data and are maintained by the QA
dedanment.

3) Full analyte spikes may also be used at the laboratories option or at client request.

Table 10

BFB Key Ion Abundance Criteria

Mass Ion Abundance Criteria

50 15% to 40% of Mass 95

75 30% to 60% of Mass 95

95 Base Peak. 100% Relative Abundance

96 5% to 9% of Mass 95

173 Less Than 2% of Mass 174

174 Greater Than 50% of Mass 95

175 5% to 9% of Mass 174

176 Greater Than 95%. But Less Thap 101% of Mass 174

177 5% to 9% of Mass 176
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Table 11

SPCC Compounds and Minimum Response Factors

Compound 8240B 8260B
Min. RF Min.RF

Chloromethane 0.300 0.100

1,l-Dichloroethane 0.300 0.100

Bromoform >0.100 >0.100

1,1,2,2-Tetrachloroethane 0.300 0.300

Chlorobenzene 0.300 0.300

Determination of Volatile Analytes by GC/MS
Based on Method 8260B, 624 and 524.2

Table 12

CCC compounds

.Compound Max. %RSD from Initial Calibration Max. %D for continuing
calibration

Vinyl Chloride <30.0 <20.0

1,l-Dichloroethene <30.0 <20.0

Chloroform <30.0 <20.0

1,2-Dichloropropane <30.0 <20.0

Toluene <30.0 <20.0

Ethylbenzene <30.0 <20.0

•
Table 13

Characteristic ions

Compound Primary* Secondary Tertiary

1,2-Dichloroethane~ (Surrogate) 65 102

Dichlorodifluoromethane 85 87 50, 101,103

Chloromethane 50 52 49

Vinyl chloride 62 64 61

Bromomethane 94 96 79

Chloroethane 64 66 49

Trichlorofluoromethane 101 103 66

1,l-Dichloroethene 96 61 98

Acrolein 56 55 58

Iodomethane 142 127 141 •
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Compound Primary* Secondary Tertiary

Carbon disulfide 76 78

. Trichlorotrifluoroethane 151 101 153

Ethanol 45 46

Acetone 43 58

Methylene chloride 84 49 51. 86

tert-Butyl alcohol 59 74

trans-l,2-Dichloroethene 96 61 98

Acrylonitrile 53 52 51

Methyl ten butyl ether 73

Hexane 57 43

1,1-Dichloroethane 63 65 83

cis-l,2-Dichloroethene 96 61 98

2-Butanone , 43 72**

Tetrahydrofuran 42 71

Chloroform 83 85 47

1,2-Dichloroethane 62 64 98

Dibromomethane 93 174 95,172,176

1A-Dioxane 88 58

Vinyl acetate 43 86

1,1,1-Trichloroethane 97 99 117

Carbon tetrachloride 117 119 121

Benzene 78 52 77

Trichloroethene '130 95 97,132

1,2-Dichloropropane 63 65 41

Bromodichloromethane . 83 85 129

2-Chloroethyl vinyl ether 63 65 106
cis-l,3-Dichloropropene 75 77 39
trans-l,3-Dichloropropene 75 77 39
1,1,2-Trichloroethane 97 83 85,99
Chlorodibromomethane 129 127 131
Bromoform 173 171 175,252
1,2,3-Trichloropropane 75 110 77,112.97
Toluene-ds (Surrogate) 98 70 100
4-Bromofluorobenzene (Surrogate) 95 174 176
Toluene 91 92 65
4-Methyl-2-pentanone 43 58 57, 100
Tetrachloroethene 164 166 131
Ethyl methacrylate 69 41 99.86,114

2-Hexanone 43 58 57. 100

CJj-S3
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Compound Primary. Secondary Tertiary

Chlorobenzene 112 114- 77

Ethylbenzene 106 91

Xylenes 106 91

Styrene 104 103 78.51,77"

Dichlorobenzene (all isomers) 146 148 III

trans 1,4-Dichloro-2-butene 53 75 89.77,124

1.1.2.2-Tetrachloroethane 83 85 131, 133

Allyl Chloride 76 41 78

Acetonitrile 40 41

Dichlorofluoromethane 67 69

Isopropyl ether 87 59 45

Chloroprene 53 88 90

n-Butanol 56 41 42

Propionitrile 54 52 55

Methacrylonitrile 41 67 52

Isobutanol 41 43 74

Methyl methacrylate 41 69 100

1,1.1.2-Tetrachloroethane 131 133 119
1.2-Dibromo-3-chloropropane 157 155 75
Ethyl ether 59 74

Ethyl Acetate 43 88 61
·2-Nitropropane 41 43 46
Cyclohexanone 55 42 98
Isopropylbenzene 105 120

* The primary ion should be used for quantitation unless interferences are present, in which case a secondary ion may be used.

** m/z 43 may be used for quantitation of 2-Butanone. but m/z 72 must be present for positive identification.

•

•
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18. SUMMARY

This appendix lists m~cations to the main body of the SOP that are necessary for analysis of
drinking water by method 524.2.

18.1. A target analxte list based on the list in method 524.2 is frequently requested for analysis by
method 8260B. Quanterra's standard analytelist for this test, and the· internal and surrogate
standards used, are listed in Tables A-I to A-4 below. In all other ~spects the m~thod is as
described in the main body of this SOP. Note that this without the modifications listed in
Section 19, the method is not appropriate for drinking water analysis by method 524.2.

•

•

I

19. MODIFICATIONS REQillRED FOR DRINKING WATER ANALYSIS BY
METHOD 524.2

19.1. This method can be applied to surface water, ground water,and drinking water.

19.2. Purge sample volume is ~ormally 25 mL, but lesser volumes may be used if adequate
sensitivity is obtained.

19.3. Sample concentnitions are calculated using initial calibration curve.

19.4. Only one internal standard -- Fluorobenzene -- is used for this method, and therefore all
target analytes are assigned to it.

19.5. A maximum of 25 ng ofBFB is used for tuning for method. 524.2

19.6. BFB tuning criteria ~or mass 75 are 30-80% of mass 95.

·19.7. .The recovery limits for the initial demonstration of capability are 80-120% with .%RSD
less than 20%. .

19.8. Initial calibration curve requirements:'

19.8.1. The number of calibration standards depends on the calibration range used. For a
range of up to a factor of 20 (e.g. IJ.1g/L - 20J.1g/L) a minimum of three standards are
necessary. For a factor of up to 50 four standards are neces~ary, and for a factor of up
to 100 five standards are necessary.

19.8.2. All target compounds must have RSD ~ 20%.
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19.8.3. If this requirement can not be met, a regression curve must be constructed for the non- •
compliant compounds. There is no correlation coefficient requirement for the
regression curve.

19.9. Continuing calibration verification (CCV) requirements:

19.9.1. All target compounds must have %D ~ 30%.

19.9.2. The internal standards in each.-CCV must be over 70%.bfthe abundance found in the
CCV analysis immediately preceding it and over 50% of the calibration point in the
initial calibration curve whose concentration matches that of the CCV.

19.9.3. The same analysis run may be used to satisfy the requirements for an LCS (also
known as a laboratory fortified blank, LFB) and a continuing calibration verification.
The LCS/CCV does not need to be a second source standard.

19.10. Method clarifications, modifications and additions

19.1O..1.Section 7.1 requires that the trap packing materials be Tenax GC, Methyl silicone,
silica gel and coconut charcoal. Quanterra routinely employs the Supelco VOCARB
3000, which consists of Carbopack Band Carboxen 1000 and 1001.

19.1O.2.Section 7.8.2 of the source method requires that each calibration standard he prepared
by diluting th~ appropriate volume of the working standard with organic-free water
adjusted to pH < 2 in a volumetric flask. Quanterra prepares calibration standards by
diluting the the appropriate volume of the working standard with organic-free water in·
the gas-tight syringe that will be used to inject the sample into the purge and trap
device.

19.1O.3.Sections9.8 and 9.9 of the. source method require that duplicate spiked blanks and a
second-source initial calibration verification standard be analyzed at least quarterly.
Since some Quanterra do not normally analyze drinking waters samples, these QC
samples will be analyzed only during the conduct of projects that require this method.

Table A-I

Quanterra 8260 Drinking Water List Standard and Reporting Limits

Reporting Limits l

CAS 5 mL water 25mL Low soil Med. Soil
Compound Number ug/I water 1Jg!L 1Jg/kJ1: IJglkg

Dichlorodifluoromethane 75-71-8 10 2 10 500

Chloromethane 74-87-3 10 2 10 500

1:0/-5&

•

•
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Reporting Limits I

CAS 5 mLwater 25mL Low soil .Med. Soil
Comoound Number u2IL water ug/L u!!lkl! ug/ki!

B"romomethane 74-83-9 10 2 10 500

Vinyl chloride 75-01-4 ,. 10 2 10 500

Chloroethane 75-00-3 10 2 10 500

Trichlorofluoromethane 75-69-4 10 2 10 500

Acetone I 67-64-1 20 10 20 1000

Methylene chloride 75-09-2 5 2 5 250

I,I-Dichloroethene 75-35-4 5 1 5 250

1,l-Dichloroethane 75-34-3 5 1 5 250

trans-l,2-Dichloroethene 156-60-5 2.5 0.5 2.5 125

Methyl ten-butyl ether (MTBE)l 1634-04-4 20 5 20 250

2.2-Dichloropropane 590-20-7 5 1 5 250

cis-l.2-Dichloroethene 156-59-2 2.5 0.5 2.5 125

1,2-Dichloroethene (fotal) 540-59-0 5 1 5 250

Chloroform 67-66-3 5 1 5 250

Bromochloromethane 74-97-5 5 1 5 250

1.2-Dichloroethane .l07-06-2 5 1 5 250

Dibromomethane 74-95-3 5 1 5 250

2-Butanone1 78-93-3 20 5 20 1000

1,1,1-Trichloroethane 71-55-6 5 1 5 250

Carbon tetrachloride 56-23-5 5 1 5 250

, l,l-Dichloropropene 563-58-6 5 1 5 250

Bromodichloromethane 75-27-4 5 1 5 250

1.2-Dichloropropane 78-87-5 5 1 5 250

1.3-Dichloropropane 142-28-9 5 1 5 250

cis-l,3-Dichloropropene 10061-01- 5 1 5 250
5

Trichloroethene 79-01-6 5 1 5 250

Dibromochloromethane 124-48-1 5 1 5 250
1,2-Dibromoethane 106-93-4 5 1 5 250
1,2,3-Trichloropropane 96-184 5 1 5 250
1,1.2-Trichloroethane 79-00-5 5 1 5 250
Benzene 7143-2 5 1 5 250
trans-l,3-Dichloropropene 10061-02- 5 1 5 250

6

Bromoform 75-25-2 5 1 5 250
4-Methyl-2-pentanone1 108-10-1 20 5 20 1000
2-Hexanone l

591-78-6 20 5 20 1000
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Reporting Limits l

CAS 5 mL water 25mL LOw soil Moo. Soil

Compound Number IlgIL water IlgIL Ilg/kg Ilg/kg

Tetrachloroethene 127-18-4 5 1 5 250

Toluene 108-88-3 5 1 5 250

1,1,2,2-Tetrachloroethane 79-34-5 5 1" 5 250

Chlorobenzene 108-90-7 5 1 5 250

1,1,1.2-Terrachloroethane 630-20-6 5 1 5 250

Ethylbenzene 100-41-4 5 1 5 250

Styrene 100-42-5 5 1 5 250

m and p Xylenes 2.5 0.5 2.5 125

o-xylene 95-47-6 2.5 0.5 2.5 125

Total xylenes 1330-20-7 5 I 5 250

Isopropylbenzene 98-82-8 5 1 5 250

Bromobenzene 108-86-1 5 1 5 250

n-Propylbenzene 103-65-1 5 1 5 250

2-ChlorolOluene 95-49-8 5 1 5 250

4-ChlorolOluene 106-43-4 5 1 5 250

1.3.5-Trimethylbenzene 108-67-8 5 1 5 250

tert-Butylbenzene 98-06-6 5 I 5 250

1,204-Trimethylbenzene 95-63-6 5 1 5 250

sec-butylbenzene 135-98-8 5 1 5 250

1.3-Dichlorobenzene 541-73-1 5 1 5 250

lA-Dichlorobenzene 106-46-7 5 1 5 250
1,2-Dichlorobenzene 95-50-1 5 1 5 250
4-Isopropyltoluene 99-87-6 5 1 5 250
n~Butylbenzene . 104-51-8 5 1 5 250
1,2-Dibromo-3-chloropropane 96-12-8 5 1 5 250
1,2,4-Trichlorobenzene 120-82-1 5 1 5 250
Napthalene 91-20-3 5 1 5 250
Hexachlorobutadiene 87-68-3 5 1 5 250
1,2.3-Trichlorobenzene 87-61-6 5 1 5 250

Not included on the method 524.2 analyte list, but includes in the calibration standard as an add on frequently
requested by method 8260B. .

•

•
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Standard Concentration Quantitation ion

~g1mL

Auorobenzene 2S 96

Chlorobenzene-d5 25 119

1,4-Dichlorobenzene-d4 25 ·152

Notes:

1) Auorobenzene only is used for method 524.2

2) 10 ~L of the internal standard is added to the sample. This results in a concentration of each internal in the sample of
50~gIL for a 5 mL purge or 10 ~gIL for a 2S mL purge.

3) Except for medium level soils, the surrogate and internal standards may be combined in one solution.

Table A-3

Surrogate Standards, Drinking water list

Surrogate Compounds Standard Concentration
~g1mL

1.2-Dichloroethane-~ 1 2S

Dibromofluoromethane1 25

Toluene-ds
1 25

1,2-Dichlorobenzene-d42 25

4-Bromofluorobenzene1.2 25

8260B surrogate

2. 524.2 surrogate

Notes:

1) 10 ~L of the surrogate standard is added to the sample. This results in a concentration of each surrogate in the sample of
50~gIL for a 5 mL purge or 10 ~gIL for a 25 mL purge.

2) Except for medium level soils. the surrogate and internal standards may be combined in one solution.
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Compound Levell Level 2 Level 3 Level'4 Level 5

5 25 5 25 5 25 5 25 5 25
mL mL mL mL mL mL mL mL, mL mL .

:

Dichlorodifluoromethane 10 2 40 10 100 20 200 60 400 120

Chloromethane 10 2 40 10 100 20 200 60 400 120

Bromomethane 10 2 40 10 100 20 200 60 400 120

Vinyl chloride 10 2 40 10 100 20 200 60 400 120

Chloroethane 10 2 40 10 100 20 200 60 400 120

Trichlorofluoromethane 10 2 40 10 100 20 200 60 400 120

Acetone I 10 , 40 10 . 100 20 200 60 400 120

Methylene chloride 5 1 20 5 50 10 100 30 200 60

1,l-Dichloroethene 5 1 20 5 50 10 100 30 200 60

1,l-Dichloroethane 5 1 20 5 50 10 100 30 200 60

trans-I,2-Dichloroethene 5 1 20 5 50 1.0 100 30 200 60

Methyl ten-butyl ether (MTBE) 10 40 10 100 20 200 60 400 120

2,~-Dichloropropane 5 1 20 5 50 10 100 30 206 60

cis-I,2-Dichloroethene 5 1 20 5 50 10 100 30 200 60

Chloroform 5 1 20 5 50 10 100 30 200 60

Bromochloromethane 5 I 20 5 50 10 100 30 200 60

1.2-Dichloroethane 5 1 20 5. 50 10 100 30 200 60

Dibromomethane 5 1 20 5 50 10 100 30 200 60

2-Butanone l 10 40 10 100 20 200 60 400 120

I,l,l-Trichloroethane 5 1 20 5 50 10 100 30 200 60

Carbon tetrachloride 5 1 20 5 50 10 100 .30 ' 200 60

Bromodichloromethane 5 1 20 5 50 10 100 30 200 60

1,2-Dichloropropane 5 1 20 5 50 10 100 30 200 60

cis-I,3-Dichloropropene 5 1 20 5 50 10 100 30 200 60

Trichloroethene 5 1 20 5 50 10 100 30 200 60

•

•
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Compound Levell Level 2 Level 3 Level 4 Level 5

Dibromochloromethane 5 1 20 5 50 10 100 30 200 60
~

1,2-Dibromoethane 5 1 20 5 50 . 10 100 30 200 60

1,2,3-Trichloropropane - 5 1 20 5 50 10 100 30 200 60

1,1,2-Trichloroethane 5 1 20 5 50 10 100 30 200 60

Benzene 5 1 20 5 50 10 100 30 200 60

trans-l,3-Dichloropropene 5 1 20 5 50 10 100 30 200 60

Bromoform 5 1 20 5 50 10 100 30 200 60

4-Methyl-2-pentanone I 10 40 10 100 20 200 60 400 120

2-Hexanone l 10 40 10 100 20 200 60 400 120

Tetrachloroethene 5 1 20 5 50 10 100 30 200 60

Toluene 5 1 20 5 50 10 100 30 200 60.
,

1,1,2,2-Tetrachloroethane 5 1 20 5 50 10, 100 30 200 60

Chlorobenzene 5 1 20 5 50 10 100 30 200 60

Ethylbenzene 5 1 20 5 50 10 100 30 200 60

Styrene 5 1 20 5 50 10 100 30 200 60

m and p Xylenes 5 1 20 5 50 10 100 30 200 60

o-xylene 5 1 20 5 50 10 100 30 200 60

Isopropylbenzene 5 1 20 5 50 10 100 30 200 60

Bromobenzene , 5 1 20 5 50 10 100 30 200 60

n-Propylbenzene 5 1 20 5 50 10 100 30 200 60

2-Chlorotoluene 5 1 20 5 50. 10 100 30 200 '60

4-Chlorotoluene 5 1 20 5 50 10 100 30 200 60

1,3,5-Trimethylbenzene 5 1 20 5 50 10 .100 30 200 60

ten-Butylbenzene 5 1 20 5 50 10 100 30 200 60

1,204-Trimethylbenzene 5 1 20 5 50 10 100
I

30 200 60

sec-butylbenzene 5 1 20 5 50 10 100 30 200 60

1,3-Dichlorobenzene 5 1 20 5 50 10 100 30 200 60

1A-Dichlorobenzene 5 1 20 5 50 10 100 30 200 60
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Compound Levell Level 2 Level 3 Level 4 Level 5

1,2-Dichlorobenzene 5 1 20 5 50 10 100 30 200 60

·4-lsopropyltoluene 5 1 20 5 50 10 100 30 200 60

n-Butylbenzene 5 1 20 5 50 10 100 30 200 60
-

1,2-Dibromo-3-chloropropane 5 I ·20 5 50 10 100 30 200 60

1,2,4-Trichlorobenzene 5 1 20 5 50 10 100 30 200 60

Napthalene 5 1 20 5 50 10 100 30 200 60

Hexachlorobutadiene 5 1 20 5 50 10 100 30 200 60

1,2,3-Trichlorobenzene 5 1 20 5 50 10 100 30 200 60

1 Not included in the Quanterra Standard test, but included in the standard as a frequently requested add-on.

C4-{P()
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20.1. Method 624 is required for demonstration of compliance with NPDES wastewater
discharge permits. This method can be applied only to aqueous matrices. The standard
analyte list and reporting limits are listed in Table B-1. '

20.2. The tune period for this method is defined as 24 hours.

20.3. The initial calibration curve for this method requires at least three points.

20.4. Sample concentrations are calculated using the average RRF from the initial calibration
curve.

20.5. Each target analyte is assigned to the closest eluting internal standard.

20.6. Initial demonstration of Proficiency

20.6.1. The spiking level for the four replicate initial demonstration of proficiency is 20 Jlg/L.
The acceptance criteria are listed in Table B-2

20.7. Initial calibration curve requirements:

20.7.1. Target compounds must have RSD ~ 35%.

20.7.2. If this requirement can not be met, a regression curve must be constructed for the non
compliant compounds. There is no correlation coefficient requirement for the
regression curve.

20.8. Contiimingcalibration verification requirements:

20.8.1. The continuing calibration standard is from a different source than the initial
calibration standard. The acceptance criteria are listed in Table B-2.

20.9. Matrix Spike and LCS requirements

20.9.1. The matrix spike and LCS are spiked at 20 Jlg/L. A matrix spike duplicate is not
necessary for this method. The recovery limits for matrix spike and LCS recovery are
listed in Table C-2.

20.10. Method clarifications, modifications and additions



20.1O.1.Section 5.2.2 ofthe source method describes the trap packing materials as Tenax GC,
Methyl silicone, silica gel and coconut charcoal. Quanterra routinely employs the
Supelco VOCARB 3000, which consists of Carbopack Band Carboxen 1000 and
"1001.
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•
20.10.2.Section 5.3.2 of the source method describes apacked analytical column. Quanterra

routinely employs capillary colurims when performing this method.

"20.1O.3.Thesource method provides a suggested list of compounds for internal and surrogate
standards. Quanterra uses the following two compounds which are not on the table:
Chlorobenzene-ds (internal standard) and 1,2-Difluorobenzene-c4 (surrogate).

•

•
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Method 624 Analytes and Reporting Limits
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Analytes ug/L

Benzene 5
Bromodichloromethane 5
Bromofonn 5
Bromomethane 5
Carbon tetrachloride 5
Chlorobenzene 5
Chloroethane 5
2-Chloroethyl vinyl ether 5
Chlorofonn 5
Chloromethane 5
Dibromochloromethane 5
1,2-Dichlorobenzene 5

-1,3-Dichlorobenzene 5
1A-Dichlorobenzene 5
1,1-Dichloroethane 5
1,2-Dichloroethane 5
1,1,.Dichloroethene 5
trans-l,2-Dichloroethene 5
1,2-Dichlorooropane 5
cis-l ,3~DichlorQPropene 5
trans': 1,3-Dichloropropene . 5.
Ethylbenzcne 5
Methylene chloride 5
1,1,2,2-Tetrach!oroethane 5
Tetrachloroethene 5
Toluene 5
1,1,1-Trichloroethane 5
1,1 ,2-Trichloroethane 5
Trichloroethene 5
Trichlorot1ucromethane 5
Vinyl chloride 5
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Method 624 QC Acceptance Criteria
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Analytes Daily QC Mean recovery. 4 Standard deviation, Matrix spike and LCS'

check replicate. initial 4 replicate initial acceptance crjteria
acceptance demonstration demonstration

criteria acceptance criteria acceptance criteria (% recovery)
(20J.lg/L spike) (20J.lg/L spike) (20J.lg!L spike)

Benzene 12.8-27.2 15.2-26.0 6.9 37-151

Bromodichloromethane 13.1-26.9 10.1-28.0 6.4 35-155

Bromoform 14.2-25.8 11.4-31.1 5.4 45-169

Bromomethane 2.8-37.2 0-41.2 17.9 D-242

Carbon tetrachloride 14.6-25.4 17.2-23.5 5.2 70-140

Chlorobenzene 13.2-26.8 16.4-27.4 6.3 37-160

Chloroethane 7.6-32.4 8.4-40.4 11.4 14-230
2-Chloroethyl vinyl ether D-44.8 D-50.4 25.9 0-305
Chloroform 13.5-26.5 13.7-24.2 6.1 51-138
Chloromethane 0-40.8 0-45.9 19.8 0-273
Dibromochloromethane 13.5-26.5 13.8-26.6 6.1 53-149
1.2-Dichlorobenzene 12.6-27.4 11.8-34.7 7.1 18-190
1,3-Dichlorobenzene 14.6-25.4 17.0-28.8 5.5 59-156
lA-Dichlorobenzene 12.6-27.4 11.8-34.7 7.1 18-190
I.I-Dichloroethane 14.5-25.5 14.2-28.5 5.1 59-155
1.2-Dichloroethane 13.6-26.4 14.3-27.4 6.0 49-155
I.I-Dichloroethene 10.1-29.9 3.7-42.3 9.1 . D-234

. trans-I.2-Dichloroethene 13.9-26.1 13.6-28.5 5.7 ·54-156
1.2-Dichloropropane 6.8-33.2 3.8-36.2 13.8 0-210
cis-I.3-Dichloropropene 4.8-35.2 1.0-39.0 15.8 0-227
trans-I,3-Dichloropropene 10.0-30.0· 7.6-32.4 10.4 17-183
Ethyn~enzene 11.8-28.2 17A-26.7 7.5 37-162
Methylene chloride 12.1-27.9 D-4I.0 7.4 D-221
1.1.2.2-Tetrachloroethane 12.1-27.9 13.5-27.2 7.4 46-157
Tetrachloroethene 14.7-25.3 17.0-26.6 5.0 64-148
Toluene 14.9-25.1 16.6-26.7 4.8 47-150
1,1.1-Trichloroethane 15.0-25.0 13.7-30.1 4.6 52-162
1,1,2-Trichloroethane . 14.2-25.8 14.3-27.1 5.5 52-150
Trichloroethene 13.3-26.7 18.6-27.6 6.6 71-157
Trichlorotluoromethane 9.6-30.4 8.9-31.5 10.0 17-181
Vinyl chloride 0.8-39.2 D-43.5 20.0 D-251

•

•
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1. SCOPE AND APPLICATION

1.1 This method is suitable for the extraction and analysis of
explosive residues (B330 components) listed below in water by high
level and low level methods and in soil and sediment by High
Performance Liquid Chromatography with Ultraviolet Detector
(HPLC/UV) and with Triple-Stage Quadrapole Mass Spectrometer
(lC/TSP/MS).

Compound
Octahydro-l,3,5,7-tetranitro

1,3,5,7-tetrazocine (HMX, Octogen)
l,3,5-trinitrobenzen8
Hexahydro-l,3,5-trinitro-l,3,5-triazine

(RDX, Hexogen) "
.1,3-dinitrobenzene

Nitrobenzene
2,4,6-trinitrotoluene (TNT)
Methyl-2.4,6-trinitrophenylnitramine (TETRYL)
2,4-dinitrotoluene
2,6-din1trotoluene
2-Amino-4,6-Dinitrotoluene
4-Amino-2,6-Dinitrotolu8ne
2-nitrotoluene (o-nitrotoluene)
4-nitrotoluene (p-nitrotoluene)
3-nitrotoluene (m-nitrotoluene)

CAS No

2691-41-0
99-35-4

121-82-4
99-65-0
98-95-3

118-96-7
. 479-45-8

121-14-2·
606-20-2

35572-78-2
1946-51-0

88-72-2
99-99-0
99-08-1

•
1.1.1 This method is NOT applicable for high concentrations of

explosives in soil or waste samples. Method 8510 should be
used to determine whether high concentrations of explosives
are present in soil or waste samples. .

1.1.2 For HPLC/UV,the standard range for most of the 8330
compounds is from 5.0 ng/mL to 1000 ng/mL. except for 1,3
dinitrobenzene and 2t 4-dinitrotoluene which are from 2.5
ng/ml to 1000 ng/mL. in 25/75 0.1% acetic acid in
acetonitrile/water,

•••:. ", ~ ..:,::;
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'1.2 This method is applicable for the extraction and analysis of 8330
compounds previously l'isted above and the following specialty
explosives listed below by LC/TSP/HS,

Compound
Nitroglycerine
Picric Acid (2,4,6-Trinitrophenol)

'PETN

CAS No
55-63-0
88-89-1
78-11-5

••

•

1,2.1 For lC/TSP/MS, the standard range is from 10 n9/mb to 1000
ng/mL for 8330 components, nitroglycerin, and PETN, and
from 20 ng/mb to 2000 n9/mb for picri~ acid in 20/80
acetonitrile/0,2M ammonium acetate containing 0,1% acetic
acid, .

1,2,2 Aqueous samples for 8330 and specialty explosives can be
extracted according to the low level or high level method,
except for picric acid and nitroguanidine which are
performed by the high level direct aqueous injection (DAl)
method, ....

1,2.3 Soil samples for 8330 and specialty explosives can be .
extracted with 0,1% acetic acid in acetonitrile according
to 8330 soil method except for picric acid Which results in
poor recovery,

1.2.4 Excellent recoveries for picric acid can be obtained from
soil by extracting with 0,1% hydrochloric acid in 10%
acetonitrile/water, however, this is not suitable for 2-

. amino-4,6-dinitrotoluene and 4-amino-Z,6-dinitrotoluene
which degrade rapidly. .

1.2.5 With the addition of acetic acid in the extracting solvent
and in the standard solutions, TETRVL has been stable fer
months without affecting the other nitroaromatics and
n1tramines,
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1.3 This method is also suitable for the extraction and analysis of ."

n1troguanidine in water and in soil by HPLC/UV.

Compound
Nitroguanidine

CAS No
556-88-7

2.1

1.3.1 The standard range for nitroguanidine by HPLC/UV is from
0.05 ug/mL to 2.0 ug/mL in 80/20 ace~onitrile/water.

1.3.2 Nitroguanidine is not extractable from water, but water
samples are diluted with acetonitrile and analyzed by OAI

. on the HPLC/UV.

1.3.3 Nitroguanidine is extractable from soil as per 8330 soil
with 0.1% acetic acid in acetonitrile.

Z. SUMMARY OF METHOD

Aqueous samples are either extracted and analyzed by the high level
or the low level method, and analyzed by HPLC/UV or by LC/TSP/MS.

2.2 Aqueous samples .for the high level method can be performed by OAI,
where the samples must be analyzed within 7 days of sampling, or by
the salting-out method or by solid phase extraction (SPE) where the
extraction is performed within 1 days of sampling and analyzed
within 40 days of extraction.

2.2.1. There is no extraction of aqueous samples for
nitroguanidine except by DAI; samples are aliquotted,
diluted with acetonitrile to extend the analytical hold
time, filtered and -analyzed by HPLC/UV.

2.2.2 Picric acid is performed by the high level DAI -method;
samples are aliQuotted, diluted in ammonium acetate,
filtered, internal standards are added, and the sample is
analyzed by LC/TSP/MS. .

2.2.3 Most other components can be performed by the high level or
the low level salting-aut· method or SPE method.

•

•
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2.4

e,

•

2.2.4 The high level salting-out method and the high level SPE
method are similar to the low level methods where the .
volume of the samples and reagents are downscaled
approximat~ly 10 to 1 with higher fortification levels.

2.3 Aque'Ous samples for the low level salting-out method are performed
by saturating the water sample with sodium chloride and extracting
with acetonitrile several times. The volume of the acetonitrile
extracts are reduced by re-extracting with salt water, and adjusted
to 5.0 mh. The extracts are diluted 1:3 before analysis. For
HPLC/UV the extracts are diluted in water, and for hC/TSP/MS the
extracts are diluted in 0.2 Mammonium acetate and internal
standards are added.

Aqueous samples for the low level SPEmethod are performed by
passing water samples through Porapak RDX ~artridgest where the
components are absorbed to and eluted from with 0.1% acetic acid in
acetonitrile. The eluants are diluted with water for HPLC/UV or
with 0.2 Mammonium,acetate and internal standards added for
LC/TSP/MS. ,.

2.5 This method is NOT applicable for high concentrations of explosives
in 50;1 or waste samples ..

2.6 Soil and sediment sampl~s that appear to be"on~homogeneous and are.
not suspicious are air dried, ground to'a finer texture, and sieved
through 30 m~sh. A subsample is extracted for 8330,
nitroguan1dine, nitroglycerine t and PETN by using 0.1% acetic acid
in acetoriitr;le in a cooled ultralonic water bath for 18 hours,
aliquotted t treated with calcium ~hloride solution (except for
helMS), filtered. and analyzed "by HPhC/UV or by LC/TSP/MS.

2.6.1 . Acetic acid at 0.1% ;n acetonitrile improves the stability
of TETRYh, but gives poor recoveries for picric acid in
so11 •

2.6.2 Picri~ acid is extracted from soil with 0.1% hydrochloric
acid in 10% acetonitrile/water in a cooled ultrasonic water
bath for 18 hours. filtered. aliquotted t internal standards
added, and analyzed by lC/TSP/M$ .

C'I-7/
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2.7 The 8330 extracts for HPLC/UV are analyzed on a C-B reverse phase

column with UV detection at 250 nm and confirmed on a Cyano (CN)
column using reverse phase conditions and UV detection at 250 nm,
or on a C-8 reverse phase column by LC/TSP/MS.

The extracts may be analyzed and confirmed by LC/TSP/MSusing a C-8
reverse phase column.

3.3

3. DEFINITIONS

3.1 Interference - an obstruction or contamination at a similar
retention time as the compound of interest. .

3.2 Method Blank (MS) - A single control sample using similar
controlled matrix in a set or batch for monitoring and to
demonstrate that the reagents and solvents used are free from
method interferences.

Laboratory Control Samples (LCS) - A single control sample using
similar controlled matrix and fortified with target analytes.

3.4 Duplicate Control Samples (OCS) - A LCS'performed in duplicate and
fortified with target analytes.

3.5' Internal Standard - A compound either may be similar or not similar
to the target analytes and may be isotopically labelled, is added
to the final extracts to aid in determining that a valid injection
has been made and may be used in the quantitation.

3.6' Matrix Spike (MS) - A Single sample in a set or batch either
selected at random or selectively choosen and fortified with target
analytes.

3.7 Matrix Spike Duplicate (MSO) - A matrix spike performed in
dUPlicate and fortified with target analytes.

3.8 Surrogate - A compound simi1ar to the target analytes, may be
isotopically labelled, to demonstrate the efficiency 'of the
extraction on the sample. .

•

•
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3.10

Low Le~el method - Aqueous samples to be extracted 'according to the
low level method for lower reporting limits of approXimately 0.1 to
1.0 ng/ml (ppb).

High Level method - Aqueous samples to be extracted according to
the high level method for higher reporting limits of approximately
4.0 to 14 ng/mL (ppb). NOTE: Explosive components are not very
soluble in water, thus, there is no danger of possible re-'
crystalization and becoming dangerously explosive.

4. INTERFERENCES

•

•

5.

4.1 Glassware must be cleaned and dried, free from interference.

4.2 The solvents and reagents used in the extra,tion and analysis of
nitroaromatics, nitramines, and specialty explosives must be free'
of interference. '

SAFETY

Procedures shall be carriea out in a manner'that protects the health and
saf~ty of all Quanterra ~ssociates. '

5.1 Eye protection that satisf1esANSIZ87.1 (as per the Chemical
Hygiene Plan), laboratory coat, and appropriate gloves must be worn
while samples, standards, solvents, and reagents are being handled.
Disposable gloves that have been contaminated will be removed and
discarded; ather gloves will be cleaned immediately. {VITON gloves

. may be worn when halogenated solvents are used for extractions or
sample preparation. Nitrile gloves may be used when other solvents
are handled. [Note: VITON 1s readily degraded by acetone; all
solvents will readily pass through disposable latex rubber
91 oves.]}

5.2 The health and safety hazards of many of the chemicals used in this
procedure have not been fully defined. Additional health and
safety information can be obtained from the MSDS files maintained
in the laboratory. The following specific hazards are known:
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Chemicals that have been classified as carcinogens, or
potenti a1 carci.nagens, under OSHA include methyl ene .
chloride (used primarily in the rinsi~g of glassware).

Chemicals known to be flammable are acetone, acetonitrile,
hexane, methanol, n-propanol, and tetrahydrofuran .

.
Tetrahydrofuran is known to be explosive as it forms
explosive peroxides on prolonged storage.

Explosive standards in this method are secondary
explosives. As neats, they are by nature unstable
materials and they must be stored according to
manufacturer's directions, preferrably wet; However, if the
standards are not purchased as neats but as solutions at
low concentrations in organic solvents, safety hazards is
minimized is compare to neats.

Chemicals known to be corrosive are acetic acid and
hydrochloric acid.

Hearing protection may be recommended when ultasonic
digestion is carried out.

5.3 Exposure to chemicals must be maintained as low as reasonably
achievable, therefore, unless they are known to be non-hazardous;
all samples must be opened, transferred and prepared in a fume
hood, or under other means of mechanical ventilation. Solvent and
waste containers will be kept closed un1ess transfers are being
made.

5.4 The preparation of standards and reagents (and glassware cleaning
procedures that involve solvents such as methylene chloride) will
be conducted in a fume hood with the sash ~losed as far as the
operations will permit.

5.5 All work must be stopped in the event of a known or potential
compromise to the health and safety of a Quanterra associate. The
situation must be reported immediately to a laboratory supervisor .

•

•



Qaanterra
£n~

.s.ma:s
SOP No. SAC-LC-OOOI
Revision No._5~.~O~~~

Date January 3. 1996
Page~ of 63

•
MAY, -05' 98(TUEI 09:07 QUANTERRA C

Controlled Copy
Copy No._

TEL:916 372 2140 P. 009

5.6 The toxicity or carcinogenicity of each reagent used in this method

has not been precisely defined; however, from this viewpoint,
exposure to these chemicals must be reduced to the lowest possible

level by whatever means available. A reference file of Material
Safety Data Sheets [MSOS] for chemicals used or encountered in this

procedure should be and are made available to all personnel
involved in the chemical analysis.

5.7 Each chemical compound must be treated as a potential health'
hazard, especially when the components are considered extremely
explosive and should be kept wet in small quantities. All the
compounds in ·this method are either used in the manufacturing of
explosives or are the degradation products of compounds used in the

manufacturing of explosives. Treat each compounds as if it were
extremely explosive when handling and preparing stock solutions for

calibration.

.0 5.8 S011 samples having as high as 2% TNT can be safely ground.
Samples containing higher levels should not be ground. Lumps of
material that have a chemical appearance should be suspect and not
ground. Explosives are generally a very finely ground grayish
white material.

, .~ ,

5.8.1 Soil samples may be screened or tested before grinding if
they. are suspected to contain high levels of explosives
using the TNT/RDX Soil Extraction Pac. Follow the
manufacturer's instructions.

•

6. EQUIPMENT AND SUPPLIES

6.1 Balances - Top loading, capable of accurately weighing to the
nearest 0.01 gram. Analytical, capable of accurately weighing to
the nearest 0.0001 gram.

6.2 Centrifuge.

6.3 Filter assembly) 25-mm, 0.45 urn pore size PTFE filters, such as
Gelman Acrodisc #4219 .
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6.4 Liquid chromat~graph

6.4.1 HPLC/UV - High Performance liquid Chromatography with an
Ultraviolet Detector. An analytical system complete ~ith

sample injection loop, analytical columns, a UV detector,
and data system. A guard column is not used. See section
12.7, 12.8, and 12.9 for the appropriate HPlC conditions.

6.4.2 lC/TSP/MS - liquid Chromatography/Thermospray/Mass
Spectrometer. An analytical system complete with sample
injection loop, analytical columns, a triple-stage
quadrapole mass spectrometer, and data system. See section
12.10 for LC/TSP/MS conditions.

6.5 Mesh sieve and pan. brass or stainless steel, mesh size # 30.

6.6 Mortar and pestle, ceramic.

6.7 Recirculator cooler.

6.8 ·Spatula, stainless steel, or equivalent.

6.9 Stirring bars, magnetic.

6.10 Stirring plate, magnetic.

6:11 Syringe, 3-cc and 10-c~ disposable.

6.12 Temperature controlled ultrasonic water bath.

6.13 Test tUbes, 8-mL and I6-ml, glass with teflon-lined screwcap.

6.14 Vials, 40-mL, glass with teflon-lined screwcap.

6.15 Volumetric flask, 100-mL and 1000-ml.

•

•
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7. REAGENTS AND SOL¥ENTS

All preparations of reagents and solutions are entered in the Reagent Prep
Notebook.

7.1 Acetic acid, Glacial, Reagent grade.

7.1.1 Acetic acid in acetonitril~, 0.1% vIvo

7.2 Acetone, pesticide quality..

7.3 Acetonitrile, HPLC grade or equivalent.

7.4 Ammonium acetate, HPLC grade or equivalent.

7.4.1 ArrunoniUln acetate, 0.2 Mand 4 M(aqueous).

•
7.5

7.6

Calcium chloride, CaC12, aqueous solution; 1.3 grams/liter in
distilled water .

Hexane, pesticide quality.

•

7.7 Hydrochloric acid, concentrated, reagent grade.

7.7.1 Hydrochloric acid in 10% acetonitrile/water, 0.1% v/v.

7.8 Methanol, HPLC grade or equivalent.

7.9 Methylene chloride. pesticide quality.

7.10 n~Propanol, HPLC grade or equivalent.

7.11 RDX/TNT Soil Extraction Pac, ·D TECH product, Accustandard catalog #
EM-TK-lOOlS-1 or equivalent. Each kit contains materials to
perform four tests.

7.12 Sodium chloride, reagent grade.

7.12.1 Salt water; 3ZS grams of sodium chloride in 1 liter of HPLC
grade water (distilled water may be used for 8330 by
LC/TSP/MS) .
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7.13 Tetrahydrofuran (THF) , HPLC grade or equiyalent.

7.14 Water. distilled.

7.15 Water, HPLC grade or equivalent.

8. STANDARDS

8.1 Stock standards and solutions may be prepared from standard
materials or purchased as certified solutions. All standard
preparations must be entered in the standards prep log (see
Appendix 1).

A prepared mix solution of the 8330 components at 1.0 mg/mL in
acetonitrile/methanol (1:1) is used for the preparation of
fortification and analytical solutions. They are obtained from EM'
Science. Accustandard, Ultra Scientific, or other reputable source.
The mix solutions from Accustandard and Ultra Scientific contained
14 components at 1.0 mg/mL, and expires in approximately one year •
if properly stored. Once the ampule is broken and the unused
portion transferred to an amber vial, sealed with teflon-lined

'screwcap, and stored in the freezer, ·this solution is good for up
to 30 days. .

8.1.1 Prepare a 50 ug/mL mix solution in 0.1% acetic acid in
acetonitrile from the primary mix standard above. Replace
the solution after 30 days.

8.1.2 Prepar~ a 5.0 ug/mL mix solution from the 50 ug/mL mix'
so'ution from above in 0.1% acetic acid in acetonitrile.
Replace the solutions after approximately 2 weeks.

8.1.3 Both solutions above are stored in the freezer in the dark
and at -10 0C or less. These solutions are also used for
fortification of samples.

8.2 Standards must be reviewd for expiration dates at least monthly.
All expired standards must be rotated out of the laboratory to the
HazWaste storage area for disposal per the CHP.

••. --,.:.
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8.3 Surrog~te for HPlC/UV.

8.3.1 Several chemicals listed below can be used as surrogate.

l-Chloro-3-nitrobenzene (CAS No. 121-73-3)

2,4-Dinitrof1uorobenzene (CAS No. 70-34-8)

NOTE: Both compounds resolve from the 8330 analytes on the
C8 analytical column, but only 2,4-dinitrofluorobenzene
resolves from the 8330 analytes on the cyano confirmation
column. Depending on the manufacturer and lot of the cyano
column, l-chloro-3-nitrobenzene co-elutes with RDX or with
3-nitrotoluene.

8.3.2 Prepare a stock solution from neat (obtained from Aldrich)
at approximately 1.0 mg/mL in acetonitrile. Store the
stock solution in the refrigerator and replace the stock
after 1 year .

8.3.3 Prepare the surrogat~ solution from stock at 50 ug/mL in
acetonitrile. Store the solution in the freezer and
replace every six mooths.

8.4 Surrogate for LC/TSP/MS; ds-nitrobenzene (CAS No. 4165-60-Q)

8.4.1 Prepare a stock solution ds-nitrobenzene from neat
(obtained from ell) at approximately 1.0 mg/mL in
acetonitrile. Store the stock solution in the refrigerator
and replace the solution after 1 year.

8.4.2 Prepare the surrogate solution from stock at 50 ug/mL in
acetonitrile. Store the solution in the freezer and
replace every six months .
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•
8.5.1 The analytical curve is prepared from~he ~.O.ug/mL 8330

mix solution and the 50 ugjml surrogate Solut10n at t~e
following concentrations in 25:75 0.1% Acetic acid in
acetonitrile:HPlC grade water.

LEVEL: JL-L
8330 mix 2.5 5.0
Surrogate 5.0 25

-'10
50

..1.
25

100

-L. -L _7_
100 500 1000 ng/mL
ISO

8.6

Level Tl standard is the lowest level used for 1,3
dinitrobenzene, 2,4-din1trotoluene. and the surrogate
whereas the others used level 1 standard in the initial
calibration for the HPLC/UV.

Store the solutions in the refrigerator and replace every
45 days. TETRVL is stable when properly stored with acetic
acid.

8.5.2 A continuing calibration standard is prepared from the 5.0
ug/mL 8330 mix solution and the 5.0 ug/mL surrogate
so~ution at 25 ng/mL with the surrogate at 100 ug/mL in
25:75 of 0.1% acetic acid in acetonitrile:HPLC grade water.
Store the solution 1n the refrigerator and replace every 45
days.

Nitroguanidine is prepared from neat (obtained from Aldrich or Chem
Service) at ~pproximately 1.0 mg/mL in ~cetonitr11e. Store the
stock solution in th~ refrigerator and replace after 1 year.

8.6.1 Prepare nitroguanidine at 50 ug/mL and 5.0 ~g/mL from the
1.0 mg/mL stock in a~etonitrile. Store the solutions in
the refrigerator and replace after six months. These
solutions can also be used for fortification of samples.

\

•

••
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8.6.2 Prepare the analytical curve for HPLC/UV from the SO ug!mL
standard at the following concentrations in 80:20
acetonitrile:water. Store the solutions in the
refrigeratDr and replace after three mDnths.

lEVEL: ~l~
NGu 0.05

2
, 0.10

3
0.20

4
1.0

5
2.0 ug/mL

8.8•

•

8.7 SPECIALTY EXPLOSIVES (SPEX) - Nitroglycerine. picric acid, and PETN
are received as solutions at 0.10 mg/ml or ~t 1.0 mg/mL in ethanDl,
methanDl, or acetonitrile (obtained from EM Science, Accustandard,
Ultra Scientific, Dr other reputable source).

8.7.1 A mixture of nitroglycerine. picric acid, and PETN
(NGl/PA/PETN) is prepared at 20/20/10 ug/ml in
acetonitrile. Store the solution in the freezer and
replace the solution after 6 mont~s. This solution can
also be used for fortification of samples .

Internal Standards-fDr LC/TSP/MS;
I'

d3-2,6-Dinitrotoluene (CAS No. 606-20-2) andd4-1,3
dinitrobenzene (CAS No. 99-65-0)

8.8.1 Prepare ind1vidual stock solutions Df d3-2,6-dinitrDtDl~ene

and d4-1,3-dinitrobenzene frDm neats (Dbtained from ell) at .
approximately 1.0 mg/ml in acetonitr'le. Store the stock
sDlutions in the refrigeratDr and replace after 1 year;

8.8.2 Prepare an internal standard mix of d3-2,6-dinitrotoluene
and d4-1,3-din1trobenzene solution at 10 ug/mL in '
acetDnitrile. Store the sDlutiDn in the refrigerator and
replace after 6 mDnths.

8.9 Analytical Curve for LC/TSP/MS.

8.9.1 The'8330 and specialty explosives (SPEX) analytical curve
is prepared at the following concentrations listed below in
2:8 acetDntrile:O.ZM ammDnium acetate containing 0.1%
acetic acid .
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LEVEL: ~l_
8330 mix 10
NGl 20
PA 20
PETN 10
dS-NB 50
d3-DNT 50
d4-DNB 50

2
50

100
100
50

100
50
50

3
100
200.
200
100
150

SO
50

4
500

1000
1000
500
200

50
50

5
1000 ng/mL
2000
200e
1000

250
50
50

where the 8330 mix is the 14 components, NGl is
nitroglycerin, PA 1s picric acid, dS-NB 1s the surrogate
ds-n1trobenzene, and d3-DNT and d4-DNB are the internal
standards d3-2,6-dinitrotoluene and d4-1,3-dinitrobenzene.

8.9.2 Store the solutions in the refrigerator and replace after
six months. TETRYL is stable when properly stored with
0.1% acetic acid.

8.10 Reference Standards

8.10.1 Prepare reference standards to verify the quality of the
fortification solutions and analytical standards above.

8.10.2 Reference standard is any standard solution made from a
source other than the stock standard. Reference standard
may be from the EPA, the manufacturer, or from another
reliable source.

8.10.3 If the secondary source is not available, a separate
intermediate stocK solution will be made from the same neat
by another.chemist or from a neat with a different lot·
number.

9. SAMPLE COLLECTION, PRESERVATION. CONTAINERS, AND HOLOING TIMES

9.1 Aqueous samples are collected in amber 9las~ bottles with teflon
lined caps and iced or refrigerated at 2 - 6 OC from the time of
collection until analysis.·

•

•••••• _1 •• • _
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9.2 Aqueous samples for the high level method must be aliquotted, .
filtered, and diluted within 7 days of sampling 'or extracted within·
7 days and analyzed within 40 days from extraction.

9.2.1 If aqueous samples are not diluted in organic solvent, then
the samples must be analyzed by OAI within 7 days of
sampling.

9.3 Soil samples are collected 1n glass jars with teflon-lined caps and
iced or refrigerated at 2 to 6 0C and covered from 'sunlight from .
time of collection until extracUon.

9.4 Soil samples for 8330 and specialty explosives are to be air dried,
finely ground and sifted, and extracted within 14 days of sampling
and analyzed within 40 days of extraction.

9.4.1 Soil and sediment samples'should be air dried until there
;s no visible appearance of moisture at room temp~rature or
cooler after collection. Successful grinding and sifti.ng
verifies dryness. While it is possible to analyze wet soil
samples, it is much more difficult to obtain a homogeneous
subsample on a wet sample.

9.4.2 If wet soil jamples are to be analyzed, a moisture
determination must be made on a separate subsample (refer
to SOP ILM-CAL-3055, "Determination of Percent Moisture (or
Percent Solids)").

10: .QUALITY CONTROL

10.1 A set or batch is a group of samples ~racessed at the same time and
by the same technique.

10.2 Any method blanks (MS) and. control samples should be subjected to
the same analytical procedures as those used on the actual samples
at the same time.'

10.2.1 A minimum of one method blank per batch or every twenty
samples is required, whichever is more frequent .
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10.3

The MB for aqueous samples consists of distilled water and
for soil samples consists of Ottawa sand taken through the
sample prep wi·th the s,amples.

Laboratory Control Samples (LCS) are required and must be pre~ared
for every 20 samples of each matrix. where MS/MSC are performed in
the·batch. '

10.3.1 Cupl icate Control Samples (DeS) are requiretr with every
batch where MS/HSO are not included.

LCS and DeS for water samples consists of d';stilled water
and for soil samples consists of Ottawa sand fortified and
taken through the sample prep with the samples.

10.4. Matrix Spike (MS) and Matrix Spike Duplicate (MSD) are reqUired per
batch.

10.4.1 The MS/MSD consists of two equal aliqucts of a specified
sample and are fortified at the same concentrations as the •
LeS or at client's request.

10.5 The surrogate is added to all samples in the batCh, including the
MB, LeS. DCS. MS, MSD. and Duplicates.

11. CALIBRATION AND STANDARDIZATION

11.1. A fixed injection volume 1s used for quantitation purposes and is
to be the same for both the sample and standards.

11.2 Initial Calibration - A minimum of five analytical standards of
different analyte concentrations are used to generate the curve.

11.2.1 On the HPLe/UV for 8330 and for nitroguanidine analysis,
the initial calibration is injected once to obtain the peak
height for each analyte at each concentration, and the
response factor is calculated using the following formula
(from VG Multichrom data system):

Rf • (peak height)/(analyte concentration)

•
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11.2.2

•

•

The average response factor (Rfa) and the percent relative
standard deviation (% RSD) ;s determined for each analyte.
The average response.factor is the summation of the Rf/n
where n is the number of data points (n ~ 5 for five
1evel s) .

11.2.3 The initial calibration is valid for each analyte when the
%,RSD is equal to or less than 20%; linearity can be
assumed and the average response factor can be used in
place of a calibration curve (on the HPLC/UV).

11.2.3.1 If the % RSD is greater than 20 %, then the
cause must be determined to bring the system
back in control before the samples are analyzed,
and the system- must be recalibrated.

11.2.4 On the LC/TSP/MS for 8330 and specialty explosives, the
initial calibration curve' is generally injected at the
beginning of the batch to obtain the area counts for each
analyte at each concentration, and the response factor is
calculated using the following formula (on Finnigan DEC
Station 5000 data system):

Cs Ri s
Rf • ---- X ----- -

Rs Cis

where Cs is the concentration of the standard in ng/ml,
Rs is the area count of the standard
Cis- is the. concentration of the internal standard,
Ris is the area count of the internal standard. -

11.2.5 The.verage response factor (Rfa) and the percent relative
standard deviation (% RSD) is determined for each analyte,

-and the initial calibration is valid for each analyte when
the S-RSD is eQual to or less than 30%; linearity can be
assumed and the average response factor can be used in
place of a calibration curve (on the LC/TSP/MS).

11.2.5.1 If the % RSD is greater than 30 %, then the
cause must be determined to bring th~ system
back in control before samples are analyzed, and
the system must be recalibrated .

....
...--....
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11.3

11.2.6 All units used in the calculations must be consistently
uniform, such as concentration in ng/mL and response in
area or height ~ounts. .

Calibration Criteria - On the HPLC/UV, at the beginning of the
batch, the continuing calibration standard is injected singly to
determine the concentration .for each analyte using the response
factors'from the initial calibration. The value calculated is
compared to the expected value and should be equal to or less than
15% to be valid, and the samples may be analyzed.

11.3.1 The continuing calibration standard is the midpoint
standard, and throughout the run it is the same.

11.3.2 If the continuing calibration standard ;s aut of control,
another injection of the continuing calibration standard
may be injected singly to determine if it is back in
control. If it's still out of control, then either the
midpoint standard has degraded or the column has degraded
and a new initial calibration is needed.

11.3.3 The initial calibraton curve is valid if the continuing
calibration standard injected at the beginning of the'
analytical batch holds within the 15% criteria.

11.3.3.1 Minimally, if the 15% criteria is met, a five
point curve is performed each year. However, the
typical life of the column for 8330 by HPLC/UV
is approximately two months of continuous use.

11.3.4' Calibration Criteria on the LC/TSP/MS - At the beginning of
the batch, the initial 'cal ibration standards a...e injected
to obtain the average rBspose factor for each analyte and
the % RSO is calculated. If the % RSD is equal to or less
than 25% then the initial calibration is valid and the
analytical batch is analyzed.

11.3.5 A continuing calibration standard is injected at the
beginning and singly fer every 10 samples or less, and at

. the end of the batch for HPLC/UV and LC/TSP/MS.

•

•
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12.

11:3.6 The single injections of the continuing calibration
standard on the HPLC/UV must be within .15% of the"expected.
value bas.ed on the Rfa from the initial calibration to ·be
valid.

11.3.7 On the LC/TSP/MS the continuing calibration standard must
be within 25% of the expected value from the initial
calibration.

PROCEDURE

One time procedural variations are allowed only if deemed necessary in the
professional judgment of a supervisor to accommodate variation 1n sample
matrix, sample size, or other parameters. Any variation in procedure
shall be completely' documented using a Nonconformance Memo and approved by
a Technical Specialist and QA Manager. If contractually required, the
cl,ent shall be notified. The Nonconformance Memo shall be filed in the

.project file .

Any unauthorized deviations .from this procedure must be documented as a
nonconformance, with a cause and corrective action described.

NOTES: If Direct Aqueous Injection can not be performed within the 7 day
holding time for the high level 8330 and specialty explosives then
the hold times canbe'extended by performing the salting-out method
or the SPE' method, however, the high level salting-out method and
the SPE method are not applicable for nitroguanidine and picric
acid. . .

The SPE method for 8330 has been approved 'by the USACOE and may be
used in place of the salting-out meth~d.

12.1 HIGH LEVEL method by DAI; for nitroguanidine (NGu), 8330, and
Specialty Explosives (SPEX).

12.1.1 Label the sample ID with the appropriate suffix '8330-H-A',
,SPEX-H-A', 8330/SPEX-H-A, and 'NGu-A·'. .

12.1.2 Pipet 10 mL water sample into a 16-mL ~crewcap test tube.

For control, use distilled water or HPLC grade water .

fLj-87
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12.1.3.3

12.1.3.1

12.1.3.2

12.1.3 Add the surrogate to the samples, including the method.
blank, DCS, LCS, and MS/MSD.

Surrogate is not applicable for nitroguan:dine.
The surrogates used for HPLC/UV and LC/TSP/MS do
not inferfere with the analysis.

For 8330 by HPLC/UV, add 20 uL of the 50 ug/mL
surrogate to the 10 mL water samples to yield
100 ppb (DO NOT ADD ds-Nitrobenzene as it
interferes with nitrobenzene on HPLC/UV).

For 8330, 8330/SPEX, or SPEX by LC/TSP/HS, add
40 uL of the 50 ug/mLds-Nitrobenlene standard
to the 10 ml water samples to yield 200 ppb.

12.1.4 Add the spiking solution if applicable.

12.. 1.4.1 For nitroguanidine, add 160 uL of the SO ug/mL •
nitroguanidine solution to the 10 m~ wa~er

samples to yield ~OO ppb.

12.1.4.2 For 8330 by HPLC/UV, add 10 uL of the 5.Q ug/mL
8330 mix solution to the 10 mL water samples to
yield so ppb.

12.1.4.3 For SPEX by LC/TSP/MS, add 0 uL of the 20/20/10'
ug/mL Nitroglycerine/Picric Acid/PETN solution
to the' 10 mL water samples 0 yield 100/ISO/50
ppb: .

12.1.4.4 For 8330/SPEX by LC/TSP/MS, add both standards
below to 10 mL water sample Add 100 uL of the
5.0 ug/mL 8330-mix to yield 50 ppb, and 50 uL of
the 20/20/10 ug/mL NG1/PA/P N mix to yield
lOOnOO/50 ppb.

12.1.5 Mix the contents well, and filter the water sample. the
method blank, LCS/DCS, and MS/MSD. '

12.1.5.1 Transfer the water sample into a 10-cc
disposable syringe fitted with a 25-mm PTFE 0.45
um filter on the syringe tip and press the
plunger. Collect the sample into another 16-mL
screwcap test tube.

•.. ._'-_.
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12.1. 6
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••

For 8330 by HPLC/UV, the extracts are ready for analy~is.
The final sample concentration ;s IOrnl/lOmL. If the .
extracts are to be split for another test, then aliquot the
required amount of the 10/10 into a separate 8-mL test
tubes for other test.

12.1.6.1 Store the 8330-H-A extracts in the freezer until
ready for analysis by HPLC/UV; This analysis
must be completed within 7 days of sampling.

12.1.7 For Nitroguanidine (NGu-A), aliquot 1.0 mL of the 10/10
water sample into an 8-mL test tube and dilute with
acetonitrile to final volume of 4.0 mL (a 1:3 dilution).
Mix the contents well.

12.1.7.1 Store the NGu-A extracts in the freezer until
ready for analysis by HPLC/UV. The final
concentration is 1.0 mL/4.0 mL, and the analysis
is to be completed within 40 days from dilution
with acetonitrile.

12.1.8 For 8330 by lC/TSP/MS and Specialty Explosives (SPEX-A),
aliquot 2.0 mL of ,the 10/10 water sample into an 8-mL test
tube. Add 100 uL of 4 Mammonium acetate, 10 uL of
internal standard mix of d3-2,6-0NT and d4-1,3-DNB at 50
ngjmL, and mix the contents well. The final sample
concentration is 2.0mL/2.1mL, except for the LCS/OCS and
MS/MSD is 1.9mL/2.1mL.

12.1.8.1, Store the extracts in the freezer' until ready
,for analysis by LC/TSP/MS.

12.2 HIGH LEVEL salting-out method. for 8330 and specialty explosives.

This method .is not applicable for nitroguanidine or picric acid 
use DAL

12.2.1 Label the sample tape with the, ap~ropriate suffix '8330-H
A' or '8330/SPEX-H-A'.

12.2.2 Measure 77.0 mL of water sample by weight into a
specialized 100-mL volumetric flask .

.............
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12.2.2.1

12.2.3.2

12.2.3.1

For control, use HPLC grade water for 8330 by
HPLC/UV ~r distilled water for 8330 by
lC/TSP/MS.

12.2.3 Add ~urrogate to each sample, MB, LCS/OCS, and MS/MSD.

For 8330 by HPlC/UV, add 100 uL of the 50 ug/mL
surrogate solution to the 77 mL water samples to
yield 65 ppb.

For 8330/SPEX by lC/TSP/MS, add 200 uL of the 50
ug/mL ds-Nitrobenzene solution to the 77 mL
water 'samples to yield 130 ppb.

12.2.4 If applicable, fortify the lCS/DCS, and MS/MSD with the
appropriate spiking standards.

12.2.4.1 For 8330-HPLC/UV, add 77 uL of the 50 ugjml 8330
mix standard to the 77.0 mL water samples to
yield 50 ppb. •

12:2.4.2 For 8330/SPEX by LC/TSPjMS, add 77 uL of the 50
ug/mL 8330 mix and 0.40 mL of the 20/20/10 ug/mL
NG1/PA/PETN mix to yield 50 ppb for 8330 mix and
100/100/50 ppb for SPEX.

12.2.5 Add 25.1 grams of sodium chloride (± 0.2 ,grams) to each
water sample in the specialized volumetric flasks,

. including the control and spikes. Add the stir bar and mix
the contents at maximum speed on a magnetic stirrer until
th~ salt dissolves.

12.2.6 Add 16 mL of acetonitrile while the solution is being
stirred and stir for approximately 5 minutes at high speed.
An efficient stirring is observed when the acetonitrile
layer is vortexing in the water sample.

12.2.7 After stirring for 5 minutes, allow the phases to separate
to determine if any acetonitrile fs recoverable.
Occassionally there is little or no acetonitrile layer
visible but the sample is not lost. Add an extra 1 to 3 mL
of acetonitrile, and stir the solution again.

12.2.8 After stirring for 5 minutes, check again to determine if
acetonitrile. is recoverable if extra volume had been added .

•
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12.2.9 If there is suffic;ent volume of acetonitrile (2. tci 4 mL),
continue to stir for ~n additional 15 minutes (total time '
approximately 20 minutes). '

12.2.10 When the stirring is completed, turn off stirrer and allow
the phases to separate for a minimum of 10 minutes.

12.2.11 Carefully transfer the upper acetonitrile phase to an a-mL
test tube with a pasteur pipet.

12.2.12 Extract the aqueous sample once more with another 1 to 2. mL
of acetonitrile (but do not exceed a total of 5 mL when
combined), stir at high speed for IS to 20 minutes followed
by 10,minutes for phase separation. Combine the second
acetonitrile portion with the initial extract.

12.2.13 Carefully adjust the final volume to 5.0 mL with
acetonitrile - NO n1trogen·blowdown permitted .

12.2.14 Add 5 ul of concentrated acetic acid to each to stablize
TETRYL. and mix the contents well.

12.2.15 Filter the extract through a 25~mm PTFE 0.45 um filter
assembly using a 10-cc disposable syringe into another 8-mL
test tube.

12.2.16 The acetonitrile extracts are stored in the freezer. A
dilution of 1/10 is required for analysis to obtain a final
concentration' of. 77mL/50mL - see below.

12.2.16.1 For: HPLCfUV, dilute 0.4 mL of the extract with
3.6 mL distilled water in an 4-mL vial when
ready for analysis.

12.2.16.2 For LC/TSP/MS. dilute 0.4, mL of the extra~t with
3.6 mL distilled water in a 4-mL vial. Add 2.0
uL of the internal standard mix d3-DNT/d4-DNB,
s~al with a teflon-lined screw cap and mix well.
Store the extracts in the freezer unti1 ready
for analysis by LC/TSP/MS .

~L-/- 9 I
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12.3 HIGH LEVEL SPE method - EXTRACTION ON THE ZYMARK A~OTRACE

WORKSTATION .

12.3.1 Label the sample ID with the appropriate suffix 'S330-H-A'.

12.3.2 QC's setup (MB, DeS, LCS, and MS/MSD) for Zymark AutoTrace
SPE

12.3.2.1 For MB, DeS, and LeS, use HPLC grade water for
8330 by HPLC/UV or distilled water for 8330 by
LC/TSP/MS.

12.3.2.2 If requested, control water supplied by the
client may be used for MS/MSO. See section
12.3.4.1 below if sample contains sediments or
suspended particulates.

12.3.2.3 Measure 100 mL of water sample by weight into an
8-oz glass bottle for QC's.

12.3.3 If applicable, fortify the DeS, LCS. and MS/MSD.

12.3.3.1 For 8330.by·HPLC/UV~ add 100 uL of the 50 ug/mL
8330 mix to the 100 mL water samples to yield 50
ppb.

12.3.3.2 For 8330/SPEX by LC/TSP/MS, add 100 uL of the 50
ug/mL 8330 mix to yield 50 ppb and sao uL of the
20/20/10 ug/mL NG1/PA/PETN mix to yield
100/100/50 ppb in the 100 mL water samples.

12.3.4 Measure 100 ml of aqueous samples by weight into glass
bottles in order to be able to add the surrogate to the
samples.

12.3.4.1 If the water sample contains sediments or
suspended particles, separate 'the particulates
by centrifuging, filtering, or by decanting into
a cleaned l-L amber glass' bottle.

•

..:.•<--.
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12.3.5 Add surrogate to each sample, MS, DCS. leS, and MS/MSD.
,.

12.3.5.1 For 8330 by HPLC/UV, add 100 uL of the 50 'ug/mL
surrogate solution to the'lOO mL water sa~ples

to yield 50 ppb .

.12.3.5.2 For 8330 and 8330/SPEX by LC/TSP/MS, add 250 uL
of the 50 ug/mL d5-N1trobenzene $tandard to the
100 mL water samples to yield 125 ppb. .

12.3.6 Weigh and record the initial mass of each' sample bottle,
including the QC's (with the screw caps on).

12.3.7 Samples ready for extraction by the Zymark Autotrace SPE.

12.3.8 The program for the Autotrace SPE workstation must be set
up using the PC computer'with the following parameters on a
3.5" disk .

Use the disk - 8330-A, and edit the sample volume to 80 ml.

12.3.9 Below is an overview'of the program. Whenever the method
is modified, edit and update the method on a 3.5 inch disk.

Step 1: Process 6 samples using the following procedure:

Step 2: Condition column with 10 mL of acetonitrile into
SOLVENT WASTE

. Step 3: Conditio~ column with 5 mL of acetonitrile into
SOLVENT' WASTE

Step 4: Condition column with 5 mL of water into AQUEOUS
WASTE

Step 5: Condition column with 5 mL of HOAc/water 0.1% into
AQUEOUS WASTE

Step 6: Load 80 mL of sample onto column

Step 7: Rinse column with 5mL of HOAc/Water 0.1% into
AQUEOUS WASTE
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15.0 mLjmin
10.0 mL/min
20.0 mLjmin
5.0 mLjmin

15.0 mUmin
20.0 mL/min
.5.0 mL/min

5 sec
1.0
1.00 mL

SPE PARAMETERS
Push Delay
Air Factor
Autowash Volume

Step 8: Dry Column with gas for 0.5 minutes .

Step 9: Wash syringe with 5 mL of HOAcjMeCN 0.1%

Step 10: Collect 5 mL fraction into sample tube using
HOAc:jMeCN 0.1"

Step 11: END

FLOW RATES
Conditioning flow
Load flow
Ri nse f1 ow
El ute flow
Conditioning Air Push
Rinse Air Push
Elute Air Push

WORKSTATION PARAMETERS
Maximum Elution Volume
Exhaust Fan on
Beeper on

12.0 mL
Y Y..Yes N-No
Y ·Y=Yes N-No

NAME SOLVENTS
Solvent 1
Solvent 2
Solvent 3
Solvent 4
Solvent 5

water
methanol
acetonitrile
HOAc/Water 0.1%
HOAc/MeCN 0.1%

HOAcjWater ~ acetic acid in water, 0.1% v/v
HOAcjMeCN E acetic acid in acetonitrile, 0.1% v/v
gas • compressed, air or nitrogen

NEVER USE ACETONE ON THE ZVMARK AUTOTRACE SPE.

•
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12.3.10 After the system is completed. the screen displays "program
completed". Move the extracts aside and·seal them with ~
teflon-lined screw cap. Remove the ,SPE columns and discard
them, and ncord the final mass of the sample bottles and

, caps.

12.3.11 Run the 'Cleaning Sample Lines pro'gram' to clean sample
lines, using emptied columns.

12.3.12 After the lines are cleaned, either continue with the next
set of samples or turn off the Zymafk - place the sample
lines in a plastic bag~

12.3.13 M1ust the final volume to 5.0 mL with acetonitrile, and
add 5 uL of concentrated acetic acid to stablize TETRYL.
The extract concentration is 80 mL/5 mL.

12.3.14 Hi! the contents well, and filter the acetonitrile extract
through an Acrodisc LC25 filter assembly using a lO-cc "
disposable syringe into a new test tube. DO NOT READJUST
THE VOLUME.

12.3.15 The acetonitrile extracts are stored in the freezer. A
dilution of 1/10 is required for analysis to obtain a final
concentration of SOmL/50mL.

12.3.15.1 For HPLC/UV, dilute 0.4 mL of the extract with
3.6 mL of distilled water in an 4-mL vial when
ready for analysis.

12.3.15.'2 For LC/TSP/MS, dilute 0.4 mL of the extract with ..
3.6 mL of 0.2 Mammonium acetate in a 4-mL vial.
Add 20 uL of the internal standard mix d3
DNT/d4-0NB, seal with a teflon-lined screw cap
and mix the contents well. The extracts are
stored in the freezer until ready for analysis
by LC/TSP/MS .
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12A LOW LEVEL salting-aut method; for 8330 by HPLC/UV and 8330/SPEX by.

LC/TSP/MS.
. .

This method is not applicable for nitroguanidine and picric acid ~
use. DAI.

The efficiency of extraction depends on the size of the stirring
bar, the speed of the magnetic stirrer, and the design of the
volumetric flask as the extraction vessel.

It is imperative that the amount of,water sample, the mass of the
sodium chloride, and the amount of acetonitrile be ACCURATELY
measured and used a~ specified in this method.

12.4.1 Label the sample tape with the appropriate suffix '8330
LOW-A' for 8330 by HPLC/UV or 8330/SPEX-LOW-A for 8330 and
specialty explosives by LCjTSPjMS. .

12.4.2 Measure 770 mL of water sample into a 1000-mL volumetric
fl ask by weight. .

12.4.2.1 For control, use HPLCgrade water for 8330 by
HPLC/UV or distilled water for 8330 by
LC/TSP/MS.

12.4.3 Add surrogate to each sample, MS, DCS, LCS, and MS/MSD .

. 12.4.3.1 For 8~30 by HPLCjUV, add 40 uL of the 50 ugjmL
surrogate solution to the no mL water sa.mples
to yield 2.6 ppb.

12.4.3.2 For 8330/SPEX by LCjTSPjMS, add 80 uL of the 50
ug/mL standard of ds-Nitrobenzene to the 770 mL
water samples to yield 5.2 ppb.

12.4.4 If applicable fortify the DCS, LeS, and the MSjMSD.

12.4.4.1 For 8330 by HPLCjUV, add 77 uL of the 5.0 ugjmL
8330-Mix standard to the 770 mL water samples to
yield 0.50 ppb.

•

•
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12.4.4.2 For 8330/SPEX by LC/TSP/MS, add .77 uL of the 5.0
ug/mL 8330 mix and 77 uL of the 20/Z0/10 ug/mL
NG1/PA/PETN mix to .the 770 ml water samples to
yield 0.50 ppb on the 8330 mix and Z.0/2.0/1.0
ppb on the SPEX mix.

Add 251.4 grams of sodium chloride (± 0.2 grams) to each
water sample in the volumetric flasks, including the
control and spikes. Carefully add the stir bar and mix the
contents at maximum speed on a magnetic stirrer until the
salt dissolves.

12.4.6 Add 164 ml of acetonitrile (measured with a 250-mL
graduated cylinder) while the solution is being stirred and
'stir for an additional 15 to 20 minutes at high speed. An
efficient stirring is observed when the acetonitrile layer
1s vortexing 1n the water sample.

12.4.7 When the stirring is completed, turn off stirrer and allow
the phases to separate for a minimum of 10 minutes.

12.4.8 Ca'refully transfer the' upper acetonitrile phase (about 8
ml) to a lQO-ml volumetric flask containing the 7/8 inch
stirring bar with a pasteur pipet.

12.4.8.1 The amount of acetonitrile recovered should be
approximately 6 to 10 mL. A larger volume could
be indicative of inefficient vortexing of the
extr~ction solvent into the water sample.

·IZ.4.9 Extract the aqueous sample once more with another 8 to 10
mL of acetonitrile, stir at high speed for 15 to 20 minutes
followed by 10 minutes for phase separation. Combine the
second acetonitrile portion with the initial extract in the
IOO-mL volumetric flask. The inclusion of a few drops of
salt water at this point is not important.

12.4.10 Add 84-85 ml of salt water (325 9 sodium chloride per 1000
ml of di~tilled water) to the extracts in the 100-mL
volumetric flask and stir the contents on the magnetic
stirrer for 15 to 20 minute~ at high speed. Again, an
efficient stirring is observed when the acetonitrile layer
is vortexing in the salt water .
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12.4.10.1 After stirring for 5 minutes, allow the phases

to ~~parate to detenni ne if any acetoni tri.l e is .
recoverable. 'Occassionall~ there is little or
no acetonitrile layer visible but the sample is
not lost. Add an extra 1 to 4 mL of
acetonitrile, and stir the solution again .

.
12.4.11 When the stirring is completed, turn off stirrer and allow

the phases to separate for a minimum of 10 minutes.

12.4.12 Carefully transfer the upper acetonitrile phase (about 3 to
4 mL) to an B-mL test tube with a pasteur pipet (and
minimize the amount of water being transferred with the
acetonitrile) .

12.4.13 Extract the salt water once more with another 1.0 mL of
acetonitrile, stir at high .speed for 15 to 20 minutes
'followed by 10 minutes for phase separation. Combine the
second acetonitrile portion with the initial extract in the
test tube.

12.4.13.1 If the volume of acetonitrile from the first
extraction in the 8-mL test tube is less than 4
ml, then use 1 mL of acetonitrile on the second
extraction (not to exceed 5.0 ml final volume).

12.4.13.2 If the volume of acetontrile is over 4 mL, use
less acetonitrile; do not exceed 5 mL.

12.4.13.3 If the volume ~f acetonitrile is over 5 mL,
proceed with the second extraction with 1 mL
acetonitrile, then transfer the combined
acetonitrile in another lOO-mL volumetric flask
Quantitatively with acetonitrile rinses, and
proceed with steps 12.4.10 to 12.4.13 to reduce
the volume.

12.4.14 Carefully adjust the volume to 5.0 mL with acetonitrile (NO
nitrogen blowdown permitted), and add 5 uL of concentrated
acetic acid to stablize TETRYL. Mix the contents well.

•

••
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12.4.15 Fflter the extract through a 25-mm PTFE 0.45 um filter
assembly using a 10~cc disposabl! syringe into another 8-mL
test tUbe. '

12.4.16 The acetonitrile extracts are stored in the freezer. A
dilution of 1/4 is required for analysis to obtain a final
concentration of 770mL/20ml.

12.4.16.1 Fo~ HPLCjUV, dilute 1.0 mL of the extract' with
3.0 mL of distilled water in an 8-mL test tube
when ready for analysis.

12.4.16.2 For Le/TSP/MS, dil~te 1.0 mL of the extract with
3.0 mL of 0.2 Mammonium acetate in a 4-mL vial.
Add 20 uL of the internal standard mix d3
DNT/d4-DNB, seal with a teflon-lined s~rew cap
and mix the contents well. The extracts are
stored in the freezer ·until ready for analysis
by LC/TSP/MS .

12.5 LOW LEVEL SPE method ~ EXTRACTION ON THE ZYHARK AUTOTRACE
WORKSTATION

SPE column, 6-mL, 500 mg Porapak RDX Cartridges, Waters Catalog
number WAT047220, or eqUivalent.

12.5.1. Label the sample tape with the appropriate suffix '8330
lOW-A' or 'S330/SPEX-A'.

12.5.2 ·QC's setup (MS,. DCS, LeS, and MS/MSD) for Zymark AutoTrace
SPE

12.5.2.1 For MS, DeS, and LeS, use HPLC grade water for
8330 by HPLC/UV or distilled water for 8330 by
LC/TSP/MS.

12.5.2.2 If requested, control water supplied by the
client may be used for MS/MSD. See section
12.5.4.1 if sample contains sediments or
suspended particulates.

12.5.2.3 Measure 900 ml of water sample by weight into a
1-l amber glass bottle for QC's .

{J1.f-99
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12.5.3 If applicable, fortify the DeS, LeS, and MS/MSD.

12.5.3.1 For 8330 by HPLC/UV, add 90 uL of the 5.0 ug/ml
8330 Mix standard to the 900 mL water samples t
yield 0.5 ppb.

12.5.3.2 For 8330/SPEX by LC/TSPjMS, add 90 ul of the 5.0
ugjmL 8330 Mix standard and 90 uL of the
20/20/10 ugjmL NG1/PA/PETN Mix to the 900 mL
water samples to yield 0.5 ppb on the 8330 and
2/2/1 ppb on NG1/PA/ and PETN.

12.5.4 Measure 900 ml of aqueous samples· by weight into glass
. bottles in order to be able to add surrogate to the

samples.

12.5.4.1 If the water sample contains sediments or
suspended particles, the samples must be
separated from its particulates by centrifuging
or by decanting into a cleaned l-L amber glass
bottle. .

12.5.5 Add surrogate to each sample, MS, DCS, LCS, and MsiMSD.

12.5.5.1 For 8330 by HPLC/UV, add 45 uL of the 50 ug/mL
surrogate solution to the 900 mL water samples
to yield 2.5 ppb.

12.5.5.2 For 8330 by LC/TSP/MS, add 100 uL of the 50
ugjmL d5-nitrob~nzene standard to the 900 mL
water sampl~s to yield 5.6 ppb.

12.5.6 Weigh and record the initial mass of the sample bottles,
including the QC's (with the screw caps on).

12.5.7 Samples ready for extraction by the Zymark Autotrace SPE.

12.5.8 The program for the Autotrace SPE workstation must be set
up using the PC computer with the following parameters on a
3.5" disk.

".

. .. '..~
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.... ,...-.'. :.:r..::........ '..-..
--........



Quanterra
, EDrirorrmtmml

Serricas

SOP No. SAC-LC-OOOI
Revision No.~5~.O~~~
Date Janyary 3. 1996
Page 35 of 63

•
MAY'0S '98 09:39 FR~

Controlled Copy
COpy No._

.~.: ~~!: ' ." ,

916 ~ 1059 TO 13606381685 p'.33/66

15.0 'mL/min
10.0 mL/min
20.0 mL/min
5.0 mL/min

15.0 mL/min
20.0 mL/min
5.,0 mL/min
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12.5.9 Below is an overview of the program. Whenever the method
is modified, edit and update the method on a 3.5 inch disk.

Step 1: Process 6 samples using the following procedure:

Step 2: Condition column with 10 mL of acetonitrile into
SOLVENT ,WASTE

Step 3: Condition column with 5 mL of acetonitrile into
SOLVENT WASTE

Step 4: Condition column with 5mL of water into AQUEOUS
WASTE

Step 5: ,Condition column with 5 mL of HOAc/water 0.1% into
AQUEOUS WASTE

Step 6: Load 800 mL ~f sample onto column

Step 7: Rinse, column with 5 mL of HOAc/WaterO.l% into
AQUEOUS WASTE

Step 8: Dry Column with gas for 0.5 minutes

Step 9: Wash syringe with 5 mL of HOAc/MeCN 0.1%

Step 10: Collect 5 mL fraction into sample tube using
HOAc/MeCN 0.1%

Step 11: END

FLOW RATES
Cond i t ion i n9 flow,
load flow
Rinse flow
Elute flow
Conditioning Air Push
Rinse Air Push
Elute A1rPush

C1-10/
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NEVER USE ACETONE ON THE ZYMARK AUTOTRACE SPE.

HOAc/Water - acetic .acid in water, 0.1% v/v
HOAc/MeCN ... acetic acid in acetonitrile, 0.1% v/v
gas • compressed air or nitrogen.

SPE PARAMETERS
Push Delay
Air Factor
Autowash Volume

WORKSTATION PARAMETERS
Maximum Elution Volume
Exhaust Fan on
Beeper on

NAME SOLVENTS
Solvent 1
Solvent 2
Solvent 3
Solvent 4
Solvent 5

5 sec
1.0
1.00 mL

12.0 mL
y Y...Yes N~No

Y Y.Yes N..No

water
methanol
acetoni tril e
HOAc/Water 0.1%
HOAc/MeCN 0.1%

•
12.5.10 Zymark Autotrace process time for six samples is

approximately 124 minutes.

12.5.11 Before starting for the day, solvent lines should be purged
by loading the solvent purging program. Check the solvents
and replace the solvents if necessary.

12.5.12 The sample lines should have been in a plastic bag,
indicating the lines have been cleaned with methanol
followed by distilled water from the Cleaning Sample Lines
program.

12.5.13 Set the SPE columns in place and depress the plunger. Once
in place the green light should be on.

12.5.14 Set the receiving vessels (test tubes) in place. Be sure
th~ first sample is on· your left and the ~ixth sample on
your right.

..-
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12.5.15 Check the solvents - replace if neccessary, .and set the
samples in its place.

12.5.16 Check the waste containers (Aqueous and Organic) and
replace if necessary. Do NOT allow waste 'containers to
overflow.

12.5.17 Load the program '8330-A' in the disk drive of the Zymark
Autotrace, and press Load.

12.5.18 When the disk has been loaded, the Zymark Autotrace is
ready to start. Follow instructions displayed on the screen
'·Press CONT to start .. if ready to start.

·12,5.19 After the system is completed, the screen displays "program
completed ll

• Move the extracts aside and seal them with
teflon-lined screw caps, Remove the SPE columns and
discard them, and record the final mass of the sample
bottles and. caps .

12.5.20 Run the 'Cleaning Sample Lines 'program' to clean sample
lines; using emptied columns.

12.5.21 After the lines are cleaned, either continue with next set
of samples or turn off the Zymark - place the sample lines
in a plastic bag.

12.5.22 Adjust the final volume to 5.0 mL with acetonitrile, and
add 5 ul of concentrated acetic acid to stablize TETRYL, .
Mix the contents well. The extract concentration ;s
800mLj5mL.

12.5.23 Filter the aceton1tr1leextract through an Acrod1sc LC25
filter assembly using a 10-cc disposable syringe into a new
test tube, 00 NOT READJUST THE VOLUME.

12.5.24 The acetonitrile extracts are stored in the freezer. A
dilution of .1/4 is required for analysis to obtain a final
concentration of 800ml/20mL .



<LJ>usnterra
£rmru,.-I
~

SOP No. SAC-LC-OOOI
Revision NO'-L5~.0~~~
Date January 3. 1996
Page 38 of 63

~ El5 '98 ~:40 FR~

Controlled Copy
Copy No._

916 "S72 1El59 TO 136e6381685 P.36/'66

•
12.5.24.1 For HPLC/UV, dilute 1.0 mL of the extract with3.0 mL of distilled water in a 4-mL vial whenready for analysis. '

12.5.24.2 For LC/TSP/HS, dilute 1.0 mL of the extract with3.0 mL of 0.2 M ammonium acetate in a 4-mL'vial.Add 20 uL of the internal standard mix d3
DNT/d4-DNB, seal with a teflon-lined screw capand mix the contents well. The extracts arestored in the freezer until ready for analysisby LC/TSP/HS.

12.6 Soil/Sediment Samples.

'.1 NOTE: Do mIT grind samples containing high concentrations ofexploslves. Lumps of material that have a 'chemicalappearance should be suspect and not ground. Explosivesare generally a very finely ground grayish-white material .
12.6.1 SUbsample approximately 20 to 50 grams of soil into a 16-0%wide mouth jar for drying.

12.6.2 If the samples do not appear homogeneous and notsusp,icious, dry the samples in a cool, ventilated area andaway from direct light. DO NOT HEAT the samples.
12.6.2.1 If samples do appear suspicious, stop work andconsult with the project manager and clientregarding to possible high levels of explosives.

12.6.3 After the samples are dried, grind thoroughly in mortarwith pestle (both items previously rinsed with acetonitrileand dried).

12.6.4 Sift the sample through a sieve size 30 mesh. I'f samplesare not to be extracted on the same day, store the siftedsoil in, the freezer and protect from light.

•

".
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12.6.5 Label the sample tape with "8330-S· for 8330 by HPlC/UV,
"NGU~S" for Nit,,:"oguanidine. ·SPEX-S" for specialty .
explosives (Nitroglycerine. PETN, and Picric Acid), and
8330/SPEX-S for 8330 mix and specialty explosives by
LC/TSP/MS.

12.6.5.1 Label the sample tape with 'PA-S' for picric
acid as this is a separate extraction.

12.6.6 When the extractions are to be performed, turn on the
recirculator cooler to cool the sonication bath to '
operating temperature (5 to 25 OC). The sonicator bath
generates heat when the sonication bath is on.

12:6.7 Weigh 2.0 grams of homogeneous soil into a 40-mL vial.

12.6.7.1 For control, use Ottawa sand. If a larger
sample size is desired, then the ratio of sample

, . to solvent must be consistent to 1 gram/5 ml.

• 12.6.7.2 For picric acid, weigh out a separate set. ,

12.6.8 Add surr~gate to each ,sample, MB, DeS, LCS, and MSjMSD.'

12.6.8.1' No surrogate is used for the nitroguanidine
analysis.

12.6.8.2 For 8330 by HPlC/UV, add 80 uL of the 50 ug/mL
surrogate solution to each 2.0 gram soil sample
to yield 2.0 ppm.

12.6.S.3 For 8330/SPEX and SPEX by lC/TSP/MS, add 200 ul
of the 50 ug/mL ds-Nitrobenzene standard to each
2.0 gram soil sample to yield 5.0 ppm.

12.6.8.4 For picric acid, add 50 ul of the SO ug/mL dS
Nitrobenzene standard to each 2.0 gram soil
sample to yield 1.25 ppm.

• -~
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•
'12.6.9 If applicable, fortify the DeS/LCS, and MS/MSO.

12.6.9.1 For nitroguanidine, fortify at 1.0 ppm withNitroguanidfne by adding 40 uL of the 50 uq/mLstandard to the 2 gram sample.

12.6.9.2 For 8330-HPlC/UV, fortify at 1.0 ppm with 8330mix by adding 40 uL of the SO ug/mL standard tothe 2 gram sample.

12.6.9.3 For 8330 by LC/TSP/MS, fortify at 2.0 ppm with8330 mix by adding 80 uL of the 5~ ug/mL
standard to the 2 gram sample.

12.6.9.4 For SPEX-LC/TSP/MS. fortify at 5/5/2.5 ppm ofNG1/PA/PETN with SPEX Mix by adding 0.50 mL ofthe 20/Z0/10mix to the 2 gram samples.
12.6.9.5 For PA in soils using the method for picricacid, fortify at 1.25 ppm with SPEX Mix byadding 125 uL to the 2 gram samples.

12.6.10 Adjust the final volume to 10.0 mL wlth 0.1% (v/v) aceticacid in acetonitrile (except for ~PA-S' see below). Cap,and shake briefly to mix the contents well.

12.6.io.l To the separate set of PA-S (picric acid in
s011) adjust the final volume to 10.0 mL with0.1% hydrochloric acid in 10% acetonitrile inwater, cap, and shake briefly to mix thecontents well.

12.6.11 Place the samples in the ultrasonic bath, and sonicate for18 hours, keeping the bath at 35 0C or cooler.
12.6.11.1 Record the initial' time, date, and temperatureof the water bath on the benchsheet. Cover thesonication bath with aluminum foil or a cover toprotect samples from light.

12.6.11.2 After sonication, record the final time, date,and temperature of the water bath.

•

: .._~~-,.;~.
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12.6.12 Allow the samples to set~le for 30 minutes or centrifuge
the samples at apprOXimately 1000 rpm for about 5 minutes.

12.6.13 Decant the extracts (minimally 4 mLs) 'into 8-mL test ~ubes.

The extracts may be worked up immediately or stored in the
freezer until ready for further prep.

12.6.14 Filter the required amount· needed for analysis by
transferring into a 10-cc disposable syringes fitted with
0.45 urn PTFE 25-mm filters. and filter,them with positive
pressure using the plunger into a clean 8-mL screwcap test
tubes.

12.6.15 For S330-HPlC/UV, dilute 1.0 mL of the filtered extract in
an 8-mL screwcap test tube with 3.0 mL of the 1.3 giL
calcium chloride solution. Shake briefly to mix the.
contents.

12.6.15.1 Filter the extracts by transferring into a I-O-cc
disposable syringes fitted with 0.45 um PTFE 25
mm filters, and filter them with positive
pressure using the plunger into a clean 4-mL
screwcapvials.

12.6.15.2 Store the 8330-HPLC/UV extracts in the freezer
and protect from light until analysis. The
final sample concentration is 0.20 9/4.0 mL.

12.6.16 For nitroguanidine (NGu-S), dilute 2.0 ml of ,the filtered
extract into an 8-ml test tube with 0.5 mL of distilled .
water to obtain a 80:20 acetonitrile:water composition.
Mix the contents well.' .

12.6.16.1 Filter the extracts by transferring into 10-cc
disposable syringes fitted with 0.45 um PTFE 25
mm filters, and filter them with positive
pressure using tne plunger into clean 4-mL
screwcap vial s.

12.6.16.2 Store the NGu-S extracts in the freezer and
protect from light until analysis. The final
concentration is 0.49/2:5 mL .

{!.J-I ~10rJ
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12.6.17 For SPEX-LC/TSP/MS and 8330/SPEX-LC/TSP/MS, dilute 1.0 mL.of the filtered extracts in an 8-ml test tube with 3.0 mLof distilled water (do 'NOT add calcium chlorfde solution!).

12.6.17.1 Add 20 uL of the internal standard mix d3-2,6-ONT and d4-1,3-0NB. and mix the contents well.
12.6.17.2 Filter the extracts with 10-cc disposablesyringes fitted with 0.45 urn PTFE 25-mm filtersinto clean 4-mL screwcap vials. The final .extract concentration is 0.2gj4.0mL.
12.6.17.3 store the extracts in the freezer and protectfrom light until ready for analysis by

L.CjTSP/MS.

12.6.18 For PA-S, the extracts may be filtered or decanted into an8-ml test tube, and the extracts may be worked upimmediately or stored in the freezer until ready forfurther prep.' •
Since the extracting solvent is 0.1% hydrochloric acid in10% acetonitrile in water, the organic content of theextract is less than 20% in water, therefore no dilutionwith water is required. The final extract concentration is2.0gjl0mL.

12.6.18.1 If the extracts has not been filtered, thenfilter the required amount needed for analysiswith lO-ccdisposable syringes fitted with 0.45urn PTFE 25-mm filters into clean 8-ml screwcaptest tubes.'

12.6.19 Transfer 2.0 ml of the filtered extracts into 4-ml vials,and add 10 uL of the internal standard mix d3-Z.6-DNT andd4-1.3-ONB to yield 50 ngjmL in the final extract. Mix thecontents well, and the final extract concentration is0.4gj2.0mL.

12.6.20.Store the extracts in the freezer and protect from lightuntil analysis by lC/TSP/MS.

•
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12,7 INSTRUMENTATION for n1troguanidine by HPlC/UV

The conditions listed below are the recommended analytical
conditions for nitroguanidine by HPLC/UV, If changes to the J.!PLC
conditions are necessary, they will be noted on the chromatogram,

12,7,1 Primary Column: Phenomenex Zorbax Ca, 250 x 4,6 mm, 5 um,
or equivalent,

12,7,2 Column Temperature: 30 DC

12,7.3 Hobile Phase (Reservoir)
A • Water
B = Acetonitrile
C • Methanol

Gradient Program:

•
.Iilng

0,0
8.0
g,O

15,0

.L.JL ...L
100 0 0
100 0 0

o 50 50
o 50 50

12.7,4 Flow rate: },O mL/min.

12,7.5 Injection volume: 25 uL

12,7.6 UV Detection at 250 nm.

12.7.7 Approximate.retention times on C8 column:
I

N1troguanidine'

12,7,8 Preventive Maintenance:

4.3 minutes

•

Change: in-line-fr1t as needed to retain proper pressure,
pe~k shape and re~ponse.

\

If n1troguanidine is not retained or the retention time is
close to the void volume on the.CS or CIS column, replace
with another column ..
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12.8 INSTRU"ENTATION for 8330 by HPLC/UV

The conditions listed below are the recommen~ed analytical
conditions for 8330" by HPbC/UV. If changes to the HPLC conditions
are necessary, they will be no~ed on the chromatogram;

12.8.1 Primary Column: Phenomenex Hypersil CS, 150 x 4.6 Mm. 5 urn.
or equivalent.

12.8.2 Column Temperature: 20 OC (Column kept cooled to a constant
tempeature with a recirculated cooler).

12.8.3 Mobile Phase (Reservo;r)

A '" Water
B = 98:2 (v/v) methanol/tetrahydrofuran
C - 98:2 (vlv) methanol/acetonitrile

Gradient program:

Time
0.0
2.0

22.0
" 24.0

"A -l.. C
75 25-0
7S 35 0
35 0 65
o 0 100

•
12.8.4 Flow rate: 1.5 mL/min.

12.8.5 Injection volume: 200 uL on UV-9050
250 uL on UV-200

12.8.6 . UV Detect"ion at 250 nm.

••
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12.8.7 Elution order and approximate retention times on C8 column:

Change in-line-frit as needed to retain proper pressure,
peak shape and response. The use of guard column causes
poor resolution between RDX and TNS; therefore, guard
columns are not used. "•

12.8.8

HMX
TNB
RDX

"2,4-DNFB
ONB
NB
TNT
TETRYL
2,4-DNT"
2,G-ONT
2-AM-4,6-DNT
4-AM-2,6-DNT
2-NT
4-NT
3-NT

Preventive Maintenance:

3.90 minutes
6.59
7.16
8.58 (Surrogate)
9.43

10.95
12.03
13.09
14.22
14.92
15.47
15.75
16.24
16.52
17.09

•

Co-elution of RDX and TNB and of 2-AM and 4-AM on the
primary column depends on the type and condition of the
column and the solvent composition of THF in methanol.

loss of resolution between TNS and RDX may be caused by
column deter1oration~

If the solvent composition of THF in methanol is changed,
RDX and TNB elution order may b~ reversed or co-elution may
occur.

~CI-/I/
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12.9 INSTRUMENTATION for. Confirmation of 8330 by HPlC/UV

The conditions listed below are the recommended analytical.
conditions for confirmation of 8330 by HPLC/UV. If changes to the
HPLC conditions are ne~essary. they will be noted on the
chromatogram.

12.9.1 Confirmation Column: Zorbax Cyano CN, 250 x 4.6 mm, 5 urn,
or equivalent.

12.9.2 Column Temperature: 20 0C (Column kept cooled to ~ constant
temperature with a recirculated cooler)

12.9.3 Mobile Phase (Reservoir) and Gradient Program

OPTION 1 OPTION 2

A - Water A.= water
B '" 98:2 (v/v) methanol/THF B e acetonitrile
C co 98:2 (v/v) methanol/MeCN C .. methanol •Time -A-....ft.. L ~...L.JL .L

0.0 60 0 40 0.0 80 8· 12
17.0 40 60 0 20.0 60 28 12
19.0 o 100 a 35.0 a 100 a
35.0 o 100 0

12.9.4 Flow rate: 1.0 mL/min.

12.9.5 Injection volume: 500 uL on UV-90S0
250 uL on UV-200

12.9.6 UV Detection at 250 nm.

.... :...•
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12~9.7 Elution order and approximate retention times on eN column:

3-NT and lC3NB co-elute on option 1.
lC3NB and RDX co-elute on option 2.
2-NT and 4-NT co-elute on both options.•

OPTION 1
NB 12.20
ONB 13.16
TNB 13.63
2-NT &4-NT 15.19
3-NT 15.59
lC3NB 15.62 Surrogate
2.G-ONT 16.23
2,4-0NT 16.68
TNT 17.96'
4-AM-2,6-DNT 18.19
2-AM-4,6-0NT 18.79
RDX 20.42
TETRYL 23.14
HMX 24.52

OPTION 2
NB

'DNS
2,4-DNFB
TNS
2-NT &4-NT
3-NT '
RDX
2,4-DNT

, 2,6-DNT
2-AM-4,6-DNT
4-AM-2,6-DNT
TNT
HMX
TETRYL

18.52
20.07
20.94 Surrogate
21.57
23.82
24.25
24.71
25.78
26.37
27.29
27.50
28.73
29.48
31.00

.',

12.10 INSTRUMENTATION for 8330 b~ LC/TSP/MS

The conditions listed below are the recommended analytical
conditions for the analysis of specialty explosives and for the
analysis or confirmation of 8330 compounds. If changes to the
LC/TSP/MS conditions are necessary, they will be noted on the
chromatogram. ,

12.10.1 Primary Column: Novapak C-8, 3.9 X 150 mm, 5 urn, or
, equivalent.'

12.10.2 T,emperature: Ambient '
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•
12.10:3 Mobile Phase (Reservoir)

A • O.ZO MAmmonium acetate (aqueous·) with 0.10% acetic ..
acid
B .. N/A
C .. n-Propanol

Gradient program:

Time .E1.mt -A- ....L Grad
init 1.00 95 5
4.0 1.00 85 15 6
7.0 1.00 70 30 6
7.1.0.80 70 30 6

14.0 0.80 50 50 6
15.0 0.80 95 5 11
19.0 1.00 95 ·5 11.

(flow rate in mljmin)

The post column pump flow rate of solution A is set at 0.40 •
mL/min throughout the run.

12.10.4 Injection volume: 150 uL

12.10.5 Thermospray (TSP) conditions

The following thermospray conditions must be optimized
whenever·a new thermospray vaporizer is installed in order
·to provide good performance.

'Vapor; zer Temperature:
Source Temperature:
Repeller Voltage:
Discharge Voltage:
Filament Current:
Electron E,:,ergy:

80 to 120 oC
Z80 to 350 oc
a to 50 Volts
1200 Volts
o to 400 uA
a to 500 eV

(Note: Negative ion analysis will usually require discharge
voltage of 800 to 1000 V, filament current of 400 uA, and
electron energy of 500 eV).

••• I,'· •. , ........ ..., ....._.. ~
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12.10.6 Mass Spectrometer (MS) scanning conditions

Conditions below describe. analysis in negative-ion
selective-ian-monitoring (SIM) mode. Some compounds (e.g.
HHX and RDX) also respond in positive-ion mode. Thes~

compounds may be analyzed using positive-ion selective
reaction-monitoring (SRM) for confirmation purposes or when
interfering compounds are present in negative-ion SIM
analysis. Ions used in positive-ion SRM analysis will
differ from those listed below and must be established by .
analysis of standard reference materials.

Compound (in approximate Retention Time
nrder of elution) Ion (approximated)

HNX 355 3:39
Trinitrobenzene 213 5:53
RDX 281 6:12
1,3-0initrobenzene 168 8:54

• d4- 1,3-0initr.obenzene 172 8:48 (Int . Std)
Picric Acid 228 8:50
Trinitrotoluene 227 9:52
TETRYL 241 10:12
d5-Nitrobenzene

,
128 10:49 (Surrogate)

Nitrobenzene 123 10:57
Nitroglycerine 241 11:06
2,4-Dinitrotoluene 182 11 :48 .
2-Amino-4,6-dinitrotoluene 197 11:56
d3-2.6-Dinitrotoluene 185 12: 12 (Int. Std)
4-Amino-2 i 6-dinitrotoluene 197 12:12
2,6-Dinitrotoluene . 182 12:14
2- &4-Nitrotoluene 137 13:08
PETN 330 13:14
3-Nitrotoluene 137 13:23

2-NT and 4-NT co-elute by this method.

12.10.7 Preventive Maintenance:

Change in-line-frit as needed to retain proper pressure.
peak shape and response •

•
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Amount Found (ppb)

-
13.1 Results are reported in ugjg or mgjKg (ppm) for soil, unless

otherwise instructed.

13.2 Results are reported as dry weight since soil samples are air
dried, ground with motar and pestle, and sieved. unless specified
by the client.

13.3 The concentration of each analyte and surrogate in a sample is
calculated by using the appropriate formula:

Without using internal standard correction for HPLC/UV;

eFa . Ax . Vx
Amount Found (ppb) ~ ---------------

Ws

where CFa - Average Calibration Factor in ngjmL.·
Ax p Sample Total Area Counts.
Vx m Sample Extract Final .volume in milliliters.
Ws = Initial Sample weight in grams.

Using internal standard correction for lCjTSPjMS;

. eFa . Ax . Vx Cis
• ---------------- X

where Cis. = Internal Standard Concentration in ng/mL.
Ais • Internal Standard Total Area Counts.

The results of soils in ppb (ng/g) are converted to ppm (ug/g) by
dividing the result in nglg by 1000;

X ng/g
ug/g • ----------

1000 ng/ug

•

••
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. 14. METHOD PERFORMANCE

14.1 The group/team leader has the responsibility to ensure that t~is
. procedure ;s performed by an associate who has been properly
trained' in its use and has the required expertise.

15. POLLUTION PREVENTION

NONE

16. WASTE MANAGE,MENT

16.1 Flammable Waste

16.1.1 Acetone. acetonitrile, hexane, and methanol waste generated
from solvent rinsing of glassware is collected as
"Flammable Waste" in l-gaHon plastic bottles.

16.1.2 The unused portion of the acetonitrile extracts from soil
extraction· may be decanted from the soils and discarded as
flammable waste. For the soil portion see "solid was~e"
below. . '

16.1.3 When the I-gallon plastic bottle ;s full, the waste is
transferred to the 55-gallon drum labelled "Flammable

. WasteD in the H-3 room.

16.1.4 Methylene chloride should be coJlected separately, see "oeM
Waste N below. Any organic waste that ;s less than 50%
methylene chloride 1s flammable waste.

16.2 Methylen~ Chloride (OeM) Waste

16.2.1 Methylene chloride, or dichloromethane (OeM), generated
from solvent rinsing of glassware is .collected separately
from the Flammable Waste into "OeM Waste" in I-gallon
plastic bottles.

16.2.2 Any organic waste.that is in excess of 50% methylene
chloride is considered OCM waste •
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••
16.2.3 When the I-gallon plasti~bottle is fUll, the waste i$

transferred to the 55-gallon drum labelled "OeM Waste" in
the H-3 room.

16.3 Liquid-liquid extraction (LLE) Waste

16.3.1 Aqueous samples from high level and low level e~traction
(liquid-liquid extraction) after completion have been
saturated with organic solvent (such as acetonitrile) is
collected into 5-9al10n carboy containers, or if the pH of'
the water samples were neutral (pH between 6 to 9) they can
be collected directly into 55-gallon drum labelled "LLE
Waste P in the H-3 room. '

16.3.2 Aqueous samples collected in 5-gallon carboy containers are
transferred to 55-gallon drum labelled ulLE Waste II in the
H-3 room after the pH is check and ajusted if necessary to
between 6 to 9.

16.~ High Performance Liquid Chromatography (HPLC) Effluent

16.4.1 Waste generated from the HPlC is collected into l-L plastic •
bottles labelled "HPLC Waste", it consists primarily of
methanol, acetonitrile, water, and ammonium acetate.

16.4.2 When the 1-gallon plastic bottle is full, the waste is
tran~ferred to the 55-gallon drum labelled "HPLC/ETHER
Waste II in the H-3 room.

16.5 Solid Waste

16.5.1 Residual soil are allowed to air-dry in the hood or in ,well
ventilated'area. After the soils are dried. they are
discarded into the "Qry Hazard" trash.

16.5.2 Dry Hazard trash consists of glass, gloves, papers, and
plastics that were in. contact with samples. When the trash
is full, it is double bagged, secured, and disposed in the
55-gallon drum labelled "Dry Hazards" in the waste room
where they are compacted in the 55-gallon drums.

. .....
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16.5.3 Empty glass solvent bottles are disposed of in the waste
room after they have been air dried. They are placed ·in.
the 55-gallon drum where they ire compacted and crushed.

17. REFERENCES

17.1 SW-846 Draft Method 8330, "Nitroaromatics and Nitramines· by High
Pressure liquid Chromatography (HPlC)", Revision 0, November 1992,
U.S. Environmental Protection Agency, Office of Solid Waste and
Emergency Resp~nse. Washington, D.C.

17~2 Thomas F. Jenkins, et. al., "Comparison of Cartridge and Membrane
Solid-Phase Extraction with Salting-Out Solvent Extraction for
Preconcentration of Nitroaromatic and N1tramine Explosives from
Water", Special Report 92-95, December 1992, US Army Corps of
Engineers, Cold Regions Research &Engineering Laboratory, Hanover,
New 'Hampshi re., .

17.3 "Quanterra Quality Control Program ll
, QA-003, Quanterra

Environmental Services, Revision No. 0, April 4, 1995.

17 .4

17.5

"Laboratory Documentation Practices", LP-CAL-0001, Quanterra
Environmental Services, Revision 3.0, December 5, 1991. .

"Calibration and Calibration Check of Balances", SAC-QA-0041,
Quanterra Environmental Services, Revision 1.1, December 30, 1994.

•

18. MODIFICATIONS TO SOP.

18.1 This method deviates from EPA method 8330, November 1992 revision
on the following:

Acetonitrile is our preferred solvent instead of methanol in the
preparation of standards.

The final solvent for extracts for HPLC/UV analysis should be no
more than 25% acetonitrile in water. ~igher percentages of
acetonitrile causes poor chromatography.

C)-!-//CJ

.........



MAY es '98 09:43 FR~ 916 ~ les9 TO 13606381685 P.52/66

Controlled Copy
Copy No._

Quanterra.
Etmroamlflfr:U
s.rm:-

SOP No. SAC-LC-OQOl
Revision NQ.~5~.O~~~
Date ~aDuary 3. 1996
Page 54 of 63

Sodium chloride ;s used in the salting out method of aqueous
samples instead of sodium sulfate.

The primary column used in this method 1s C-8 reverse phase instead
of C-18, and the column length is 15 em instead of 25 cm.

A gradient program is run using Water/Methanol with THF and
Acetonitrile as modifiers instead of isocratic at 50/50
Methal}ol/Water.

The initial calibration is performed by injecting five
concentration levels singly instead of triplicate injections of
five levels randomly.

The amount of calcium chloride solution (5g/L aqueous) added to the
soil extracts is 2:8 and is less than the original method of 1:1.
Calcium chloride solution is a flocculating agent that aids in the
filtration of soil extracts: Higher concentrations may cause
clogging of the frits and over-pressurizing the HPLC.

The UV detector is set at 250 nm instead of 254 nm.

The injection volume is 200 uL instead of 100 uL.

18.2 Changes made on the original. revision to revision 1.0.

Improved the stability· of TETRYL in soil by the addition of acetic
acid at 0.1% by volume in acetonitrile as the extraction solvent.

Included the component Nitroguanidine by HPLC/UV.

Included the components Nitroglycerine, PETN, and Picric Acid·by
LC/TSP/MS.

8330 components can also be analyzed by LC/TSP/MS.

Nitroglycerine, PETN, and Picric acid can be extracted using 0.1%
hydrochloric acid in acetonitrile instead of acetic acid in
acetonitrile; however, nitroglycerine and PETN can be extracted
using acetic acid along with 8330 components.

•

..,...,.
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18.3 Changes made on revision 1.0 to revis~on 2.D.

Added sections to include extraction of 8330' components at high
levels by the low level extraction.

Included the.extraction of Nitroguanidine in water and 1n soil.

Included the extraction of Specialty Explosives (Nitroglycerine,
. Picric Acid, and PETN) in water and in soil .

. Included the LCjTSP/MS conditions for Specialty Explosives.

Analysis may be performed by LC/TSP/MS.

Confirmation on positives measured by HPLC/UV may be performed by
~C/TSP/MS ..

Changes made On revision 2.0 to revision 3.0

Component 1-Chloro-3~nitrobenzene is added as. a surrogate for 8330
by HPLC/UV analysis.

Component ds-N1trobenzene is' added as a surrogate for 8330 by
LC/TSP/MS and component d4-1,3-0initrobenzene is added as another
internal standard with d3-2,6-Dinitrotoluene for LC/iSP/MS.

Combining method 8330 and specialty explosives ·as a single
methodology by LC/TSP/MS (8330/SPEX).

Included flow diagrams. .

18.. 5 Changes mad'e on"revision 3.0 to revision '4.0.

Updated to Quanterra format.

Correct; on ,on the nami n9 of TETRYL as Methyl-2, 4,6
tr1n1trophenylnitramine, not Methyl-2,4,6-trinitrophenylamine .
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•
Analytical curve and midpoint standards for 8330 by HPLC/UV are
prepared in 25:75 0.1% acetic acid in acetonitrile:HPLC grade
water, and is valid fo"·up to 45 days when properly stored i~ the
refrigerator.

Addition of spiking soils for 8330-LCMS ~ith 8330 mix at 2.0 ppm.

Changed final soiv~nt compo;ition of SPEX-A and 8330/SPEX-A to 20%
acetonitrile in water (injection of samples greater than 20%
acetonitrile in water adversely affects the chromatography).

Correction and clarity on the final prep of 8330/SPEX-LCMS-A.

Soil extracts are decanted into 8-cc test' tubes fo~ storage after
extraction.

Addition of.Method 8330 by SPE as Low Level and High level in place
of salting-out· method.

Injection volume for cyano confirmation on UV 9050 to 250 uL and on •
UV 100 to 370 uL.

Injection volume for analytical column ·on UV 100 to 250 uL.

Separate extraction method for picric acid with 0.1% hydrochloric
acid in 10% acetonitrile in water.

18.6 Changes made on revision 4.0 to revision 5.0.

SOP number changed from SAC-GC-012~to SAC-LC-OOOI.

Other references related to quality added to References section.

Tetrahydrofuran added to list of flammable solvents.

Added TNT/RDX Soil Extrtaction Pac to test suspected soils before
grinding. .

New surrogate added, 2,4-din1trofluorobenzene (2,4-DNFB) for
HPlC/UV.

••••
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18.3 Changes made on revision 1.0 to revis~on 2.0.

Added sections to include extraction of 8330 components at high
levels by the low level extraction.

Included the extraction of Nitroguanidine in water and in soil.

Included the extraction of Specialty Explosives (Nitroglycerine,
,Picric Acid, and PETN) in water and in soil.

. Included the bC/TSP/MS conditions for Specialty Explosives.

Analysis may be performed by LC/TSP/MS.

Confirmation on positives measured by HPLC/UV may be performed by
~C/TSPjMS.

Changes made on revision 2.0 to revision 3.0

Component l-Chloro-3-nitrobenzene 1s added as a surrogate for 8330
by HPLCjUV analysis.

Component ds-Nitrobenzene is' added as a surrogate for 8330 by
LC/TSPjMS and component d4-1,3-Din1trobenzene is added as another
internal standard with d3-2,6-Diriitrotoluene for bCjTSP/MS.

Combining method 8330 and specialty explosives ·as a single
methodology by LC/TSP/MS (8330/SPEX).

Included flow diagrams..

18.~S Changes made on revision 3.0 to revision 4.0.

Updated to Quanterra format.

Correction on the naming of TETRYL as Methyl-2,4,6
tr1n1trophenylnitram1ne, not Methyl-2,4,6-trinitrophenylamine .
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19. FLOW DIAGRAM

19.1 Aqueous by OAI for high levels.

AQUeClJS
DAI

mO-H-A
DAI ~ Direct Aqueous Injection
NGu e Nltroguanidine
SPEX • Specialty Explosives (Nitroglycerine. Picric

Add, and PETN)

•DILUTE with 4,Il

ammonium Icetate
Fe 2.0 1IL1Z.1 mL

c· -lntBrna I
Standard

LC/MS

DILUTE with
aCl!tonltri Ie

'C 1.0 mL/4.0 mL

•••••••••••.........-
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19.2 Aqueous by Salting Ou~ for high levels.
I

.'

•

DISCARO

.lUCIUS
8330/SPEX-H-A

HIIiH I.EYEL
Lll'I EXTN

<---Surracate
<---'ortify QC's
<- ·-25 .1 e NaCl

.leETON !Tit I I.E
into 8-11L tube

AC!TOIIITltILE
Conein. in 8-m!.

tube

BRINE • ~QUS sample eontaining •• It
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19.3 Aqueous by SPE using Zymark Autotrace Workstation
for high levels or low levels.

. '.:~.. '

,.

AQUEOUS
SPE on ZyIlIIrk

· ~:.

c •• QC cetvp in t'l bottles
MB controlLed vater
LCS controlled vater
DCS controlled water
MS sample
MSD sample

low Leval
900 JIlL
9001lll
900mL
900 mL
900mL

Higll Level
100 IlIL
100 mL
100 mL
100 mL
100 rnl.

',.

•

......~

:", '~".,

After process
Discard SPE columns
Clean sample lines
with Methanol and
Wat.r

SPE column: porapall RDX
ProgralD setup'

, samples to process
c····· column cond;tioning

s~le volume to LoaddryIng time I..- -J

elution vol~

c··Fortify Qe's..-_....1..-_.... ... -~,.....-------..,

••••• _••> Zymark
AutoTrac~

Workstation

discard

Solvent reservoirs
Acttonitrile
Water
HOAe/Water 0.1%
HOAc:/AeCN 0.120

Waste cantainers.
Organic
Aqueous

... :.;.•......)...- . ._-
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19.4 Aqueous by Salting 'Out for low levels.

AQUEOUS
lI330/SPEX-A

LOll LEvel

AQUEDUS
SPEX-A

LOW LeVEL

BRINE • ~eous sample containiOll salt

... ,.". ~ .~ ..

DllUT! with '
ammonium acetate

1&3, FC 770120

A

ADJUST ,V
5.01111. "Ith

acetonitrile

DILUTE with
....nr 1:3'
Fe 770/20

ACETON ITRlLE
contIlne in 100 mL

flask

<··-surrogate
<---Fortify Qe's
<,'·251.4 II MaCl ,

ACITON lTR1lE
r-------I---~--~Combine tn

B-lIIl tube

discard

'diSCl:lrd

•

•'
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19.5 Soil for 8330 and specialty explosives.

Dry sof Is at room t~rlt\lrlt

Grind and Sift ttlrau;h 30 Ille5h

8330 :II 8330 l'Ili x by HPLC/UV
NGu • Nitroguanidine
SPEX • specialty explosives (Nitroglycerine, Picric Acid,

Separate and PETN)
Slit 8330/SPEX • 8330 mix and SPEX by LeINS

PA • Picric Acid

~-- c···Surrogate
c·- c""ortify Qe's

0.'" /lCI In
10% ACN/water---> <---0.1% Acetic Acid in Acetonitrile

[
Sonic:ate

Watsr bath <30oc

discard

[ ACETON lTR ILe --'>Remove acetonitrile extracts fram aoil
and store in freeler.

•
8330-s

ALIQUOT 0.4 IlIl
In 4-mL vial·

DILUTE with C.Cl2
solution (1.3g/L)

FC O.Zs/4.0mI.

SPEX-S &833D/SPEX'S
ALIQUOT 0.4 IlL

in 4-n, vial

DILUTE with
0.2M Ammonium Ac.t.t~

Add I.S.
fILTE~ through LCZ5

into 4-mL vial

elf-I:), 8

NGu-S
ALIQUOT Z.O mL

In 4-mL viol

••••'." ..-
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20. APPENDIX

A copy of form. - STAMDARD SOLUTION MADE FROM 'NEAT.

A copy of form - STANDARD SOLUTION MADE FROM SOLUTION(S).

A copy of form - MASTER'SHEET

A copy of form - HPLC INSTRUMENT LOG

..........
.... ..•......•._.
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Method: 8330 HY File: [MAY SV ] 4LC lnst: hplc 14 [109]

Calib: 4HY05131 8330 Curve; 2.5 to 1000ng/mL Hypers1l C8 on 5/13/96

HPLC-UV #4 Phenomenex Hypersil C8 SN114198 150x4.6mm"Sum, 8330 Analys

# SAMPLE NAME MULT Drvs DATE. TIME LVL
+----+-~----------------------------+---~----_.-----+-------------+-------+--+1 Water Blank 1.00 I 1.00Q 20-MAY-1996 13:35

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

+----+--------~:::::==:::::::::::~::::==::::::::==:~+-------~-----+-------+--+
COLUMN I A ~ lB. I

+-------------~----+- ----------+

Quanterra I W. Sacramento

CHROMATOGRAPHY RUN LOG Page 1 of 1

... ~.
. •. .=t;..••
' ...\. .....

..
.. a~.

:.-.
...

,
...

.... : ..
.... ,;. ..

Analyst: Date: Page:

Q/WS E1 09 1. 1

CLf-jj()

Printed: OS/20/96 15:14:59
, .

••••••.......... ~~ ..
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QUAHTERRA ENVIRONPIENTAL SERVICE. VEST SACRAMENTO

'ENERGETICS AND SPECIALTY CHEMICALS GROUP (ESC)
STANDARD SOLUTION MADE FROM NEAT

SOLUTION 101: ___

PAGE , 96-__

MAY Ii5 '98 09:~ FR~ 916 372 11i59 TO 13606381685 P.64/66

.-:",
NAME. OF STANDARD: .....;... _ ":'.;.

...?,~::

COHPONENT/SOURCE/STOCK'/LOTI/LOCATION/PURITY
/EX~. WEIGHT . FINAL CONe·

.. ~; ..~.:.

. ': ...

(Add,tlonal components may be listed on back)

DESCRIPTION OF PREPARATION:

SPECIAL NOTES/COMMENTS:.

ACCEPTABLE FOR USE? yes no

PREPARED BY/DATE; _

STORAGE LOCATION:
DEG 2-1-96 / QA '3~59~----------------

BALANCE IOil _

QC'ed BY/DATE: _

REVIEWED BY/DATE: _

EXPIRATION DATE: -------

'",-

:'-'

':::.........

....:

......-........ ~:-\ ..

.._..........
- --:.-.

~ .. ; ..-

~ ...~



QUAHTERRA ENVIRONMENTAL SERVICE, IIEST. SACRAMENTO

ENERGETICS AND SPECIALTY CHEMICALS GROUP (ESC)
. STANDARD SOLUTION HADE FROM SOLUTION(S)

SOLUTION 101: _

PAGE # 96- ___•~.. ".

MAY 05 '98 09:46 FR~ 916 372 1059 TO 13606381685 P.65/66

NAME OF MIX: .....;.. _

•

COHPONENT/IDI/LOCATION/CONCENTRATION/SOLVENT/
EXPIRATION VOLUME USED FINAL CONC

. I

(Additional components may be llsted.on back)

DESCRIPTION OF PREPARATION:

SPECIAL NOTES/COMMENTS:·

•
ACCEPTABLE FOR USE? yes no

PREPARED BY/DATE: _

STORAGE LOCATION: ~ __
DEG 2-1-96 / QA 1360

CLf-J33

QC'ed BY/DATE: _

REVIEWED BY/DATE: _

EXPIRATION DATE: _
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QVAN'I'EJUlA ENVIRONMENTAL SERVICES (Welt Sacrammto)~
lOP CHANGE FORM

SOP Number: ~AI1 -L.t'.. -,..,~,
SOP Tide:
IOPSedkms
AJrIde4b1 5Ec.--na~ \'S.3-
...... for

I ""C.du.ecn.'r'4\ddJdan or "-t='Ou IfnC1~ W~& jYPE.O

Omtee:
.

aID" Eaecdft
Ji'na !Date):

S I: PT. 3, I , q =.
Qanae or
AddIdoD (Spec1Ik ~p~~,:s; l!:'~P <tIP) °a;;:t5edioni Use
additional sIIeets If
" Nsary):

~by~:~c G...,( =q''\'~1
re:.mm::~:= ~-=::tZ =n.... fd/U
EH&SSignamrc: ~" " ~ "Date .~r-

QA Sipmre: " Date 9,1s,/"7

---.

** TOTAL PAGE.66 **

C1-J3Lj
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• QUANTERRA INC. (West SaauaeDto) .

STANDARD OPERATING PROCEDURE CHANGE FORM

SOP Namber;

SOP Tide:

SOP SectiODS

Afrected by
Clumge:

R.eaSoa (or
AcfdltioD ot
CbaagC:

SAC-LM-OOOl, Revision 5.0,07108196.

DetemiDation ofNitroaromati~ NitJamines, and Specialty Explosives in W.m:r
and SoiVSedimcnts by HPLC/UV and by LcrrSPIMS

8.5. 12.1.4. 12.2.4, 12A4. 12.6.9, and 12.8.3.

Adding PE1N with 8330 analytes by HPLCIUV.

Clumgc Effec:tivc., May 4, 1998
FroD! (Date):

.'
Change or
Addition
(S~Sec:1ion;
use additionaJ
sheets it
Ilecessary.):

8.5 Analytical Curve for 8330 by HPLCIUV. PEIN is added to the 8330 Mix
between 40 ngImL to 1,000 ngfmL.

12.1.4 PE1N is added to the LeS and MS/SD. or to the DeS. at 250 ppb by adding
25 uL of the 100 uglmL standard to 10 mL water for DAI method

12.2.4 PEIN is added to the LeS and MSlSD, or to the DeS, at 162 ppb by adding
125 uL ofthe 100 uglmL Standard to 77 mL water for high level saltini method.

12.4.4PElN is added to the LeS and MSISD, or to the nes, at 6.5 ppb by adding
so uL ofthe 100 uglmL standard to 770 mL water for low level salting method.

12.6.9 PElN is added to the LeS and MS/SD, or to the DeS at 5.0 ppm by adding
.100 uL of the. 100 ugImL standard to 2.0 gram soil, and the sample is prep as per
8330.

12.8.3 The gradient program is modified for the elution ofPETN. At 12 minutes,
the: solvent composition is 60:5:35. and at 15 minutes the solvent composition is
59:4:37, which is held till the end ofthe run. After the: nitrotolunes elutes, the UV
detection is switched at approximately 20.8 minutes to 214 nm to detect PETN at
approximately 22.0 minutes.

•
Submitted byJDatc:
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TABLE 1 REPORTING LIMITS FOR QUANTERRA, WEST SACRAMENTO

Parameter

SW8321

Method Water Soil
W=Water S=Soil Analyte (ugIL) (mglkg)

Explosives by HPLC

HMX 13.0 0.25
syrn-Trinilrobenzene 7.3 0.25
RDX 14.0 0.25
1.3-DinilrObeniene 4.0 0.25
Nilrobenzene "6.4 0.25
2,4.6-Trinilrotoluene 6.9 0.25
TelI'y1 4.0 0.25
2,4-Dinilrotoluene 5.7 0.25
2.6-Dinilrotoluene 9.4 0.25
2-Am~DNT 10.0 0.25
4-Am-DNT 10.0 0.25
2·Nilrotoluene ,12.0 0.25
3-Nilrotoluene 8.5 0.25
4-Nilrotoluene 7.9 0.25

* The following additional compounds may be added to this. method by client request.

•

•

Nilroglycerine
PETN

50
50

0.5
0.5



(1) The control limits are subject to change at the discretion of the laboratory.
•
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INDUCITVELY COUPLED PLASMA-ATOMIC EMISSION
SPECTROSCOPY, SPECTROMETRIC METHOD FOR TRACE
ELEMENT ANALYSIS, METHOD 6010B AND METHOD 200.7

1. SCOPE AND APPLICATION

SOP No. CORP-MT-OOOI
Revision No.2
Revision Date: 12/15/97
Page: 3 of 50+ L

•

•

1.1. This procedure describes the analysis of trace elements including metals in solution
by Inductively Coupled Plasma -Atomic Emission Spectroscopy (ICP-AES) using
SW-846 Method 6010B and EPAMethcid 200.7 . Table I of Appendix Alists the
elements appropriate for analysis by Methods 6010B and 200.7. Additional elements .

. may be analyzed under Methods 6010B and 200.7 provided that the method
performance criteria presented in Section 13.0 are met.

1.2. ICPanalysis provides for the determination of metal concentrations over several
orders of magnitude. Detection limits, sensitivity and optimum concentration ranges
of the metals will vary with the matrices and instrumentation ·used. For instance, in
comparison to conventional ICP technique, ICP-Trace can achieve detection levels
comparable to those determined using the graphite furnace atomic absorption
spectroscopy (GFAAS) technique.

1.3. Method 6010B is applicable to the determination of dissolved, suspended, total
recoverable and total elements in ground water, aqueous samples, soils, sludges,
wastes, sediments, and TCLP, EP and other leachates/extracts. All matrices require
digestion prior to analysis with the exception of analyses for dissolved metals in
filtered and acidified aqueous samples. Although digestion is not specifically
required by the method, some dients and regulators may require digestion of
dissolved samples and this must be clarified and documented before project
initiation. Silver concentrations must be below 2.0 mgIL in aqueous samples and 100
mg/kg in solid matrix samples. Precipitation may occur in samples where silver
concentrations exceed these levels and lead to the generation of erroneous data.

1.4. Method 200.7 is applicable to the determination of dissolved, suspended, total
recoverable, and total elements in water, waste water, and solid wastes. All matrices
require digestion prior to analysis with the exception of analyses for dissolved metals
in filtered and acidified aqueous samples if the criteria in Section 11.1 are met. Silver
concentrations must be below 0.1 mgIL in aqueous samples and 50 mg/kg in solid
matrix samples.

1.5. State-specific requirements may take precedence over this SOP for drinking water
sample analyses

2. SUMMARY OF METHOD

2.1. This method describes a technique for the determination of multi elements in solution
using sequential or simultaneous optical systems and axial or radial viewing of the
plasma. The basis of the method is the measurement of atomic emission by an optical
spectroscopic technique. Samples are nebulized and the aerosol that is produced is
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3.

transported to the plasma torch where excitation occurs. Characteristic atomic-line
emission spectra are produced by a radio frequency inductively coupled plasma (ICP).
The spectra are dispersed by a grating spectrometer and the intensities of the emission
lines are monitored by photomultiplier tubes.· The photocurrents from the
photomultiplier tubes are processed and controlled by a compliter system. A
background correction technique is required to compensate for variable. background
contribution to the cietermination of trace elements. Background must be measured
adjacent to analyte lines during analysis. The position selected for the background
intensity measurement, on either or both sides of the analytical line, will be;

determined by the complexity of the spectrum adjacent to the analyte line. The
position used must be free of spectral interferences and reflect the same change in
background intensity as occurs at the analyte wavelength measured. Background

, correction is not required in cases of line broadening where a background correction
measurement would actually degrade the analytical result. The possibility of
additional interferences should also be recognized and appropriate actions taken.
Alternatively, multivariate calibration methods may b~ chosen for which point
selection for background correction is superfluous since whole spectral regions are
processed.

2.2. Refer to the appropriate SOPs for details on sample preparation methods.

DEFINITIONS

3.1. Dissolved Metals: Those elements which pass through a 0.45 urn membrane..
(Sample is acidified after filtration).

3.2. Suspended Metals: Those elements which are retained by a 0.45 urn membrane.

3.3. Total Metals: The concentration determined on an unfiltered sample following
vigorous digestion. .

3.4. Total Recoverable Metals: The concentration determined on an unfiltered sample
following treatment with hot, dilute mineral acid.

•

4. INTERFERENCES

4.1. Spectral, physical and chemical interference effect~ may contribute to inaccuracies in
the determinations of trace elements by ICP. Spectral interferences are caused by:

•
•
•

Overlap of a spectral line from another element.

Unresolved overlap of molecular band spectra.

Background contribution from continuous or recombination phenomena. •
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4.1.1. A background correction technique is required to compensate for variable
background contribution to the determination of trace elements. Background
correction is not required in cases where a background corrective
measUrement would actually degrade the analytical result.

4.1.2. Inter-element correction factors (IECs) are necessary to compensate for
spectral overlap. Inter-element interferences occur when elements in the
sample emit radiation at wavelengths so close to that of the analyte that they
contribute significant intensity to the analyte channel. If such conditions exist,
the intensity contributed by the matrix elements will cause an excessively high
(or sometimes low) concentration to be reported for the analyte. Inter-element
corrections IECs must be applied to the analyte to remove the effects of these
unwanted emissions.

4.1.3. Physical interferences are generally considered to be effects associated with
sample transport, nebulization and conversion within the plasma. These
interferences may result in differences between instrument responses for the
sample and the calibration standards. Physical interferences may occur in the
transfer of solution to the nebulizer (e.g., viscosity effects), at the point of
aerosol formation and transport to the plasma (e.g., surface tension) or during
excitation and ionization processes within the plasma itself. Changes in
viscosity and surface tension can cau·se significant inaccuracies, espeCIally in
samples containing high dissolved solids or high acid concentrations. If
physical interferences are present, dilution of the sample, use of a peristaltic
pump, ~ass flow controller, use of an internal standard and/or use of a high
soli.ds nebulizer can reduce the effect.

. 4.1-.4. Chemical interferences are characterized by molecular compound formation,
ionization effects and solute vaporization effects. Normally these effects are
not significant with the ICP technique but if obserVed can be minimized by
buffering the sample, matrix matching or standard addition procedures.

5. SAFETY
,

5.1. Procedures shall be carried out in a manner that protects the health and safety of all
Quanterra associates.

5.2. Eye protection that satisfies ANSI Z87.1 (as per the Chemical Hygiene Plan),
laboratory coat, and appropriate gloves must be worn while samples, standards,
solvents, and reagents are being handled. Disposable gloves that have been
.contaminated will be removed and discarded; other gloves will be cleaned
immediately.

(24 -ILl /



5.3. The health and safety hazards of many of the chemicals used in this procedure have
not been fully defined. Additional health and safety information can be obtained from
the Material Safety Data Sheets (MSDS) maintained in the laboratory.
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•
5.3.1. The following materials are known to be corrosive:

sulfuric acid, hydrochloric acid, nitric acid and hydrofluoric acid. (NOTE:
sulfuric and hydrofluoric acids are used in cleaning the ICP torch and
hydrofluoric acid is also commonly used in air toxics preparations.),

~5.3.2. The following materials are known to be oxidizing agents:

nitric acid and hydrogen peroxide.

~5.3.3. The plasma emits strong UV light and is harmful to vision. NOTE:
AVOID looking directly at the plasma.

5.3.4. The RF generator produces strong" radio frequency waves, most of which are
unshielded. People with pacemakers should not go near the instrument while
in operation.

5.4. Exposure to chemicals must be maintained as low as reasonably achievable, •
therefore, unless they are known to be non-hazardous, all samples should be opened,
transferred and prepared in a fume hood, or under other means of mechanical
ventilation. Metals digestates c~ be processed outside of a fume hood. Solvent and
waste containers will be kept closed unless transfers are being made.

5.5. The preparation of standards and reagents will be conducted in a fume hood or well
ventilated area.

5.6. All work must be stopped in the event of a known or potential compromise to the
health and safety of a Quanterra associate. The situation must be reported
immediately to a laboratory supervisor.

5.7. The use of hydrofluoric acid requires special safety precautions. Consult the facility
EH&S Manager and laboratory supervisor for guidance.

6. EQUIPMENT AND SUPPLIES

6.1. .Inductively Coupled Plasma Atomic Emission Spectrometer equipped with
autosampler and background correction.

6.2. Radio Frequency Generator.

6.3. Argon gas supply, welding grade or equivalent. •
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6.4. Coolflow or appropriate water cooling device.

6.5. Peristaltic Pump.

6.6. Calibrated automatic pipettes or Class A glass volumetric pipettes.

6.7. . Class A volumetric flasks.

6.8. Autosampler tubes.

7. REAGENTS AND STANDARDS

7.1. Intermediate standards are purchased as custom Quanterra multi-element mixes or as
single-element solutions. All standards must be stored in FEP fluorocarbon or unused
polyethylene or polypropylene bottles. Intermediate standard solutions must be
replaced prior to the expiration date provided by the manufacturer. If no expiration
date is provided, the intermediate solutions may be used for up to one year and must
be replaced sooner if verification from an independenf source indicat~s a problem.
Expiration dates can be extended provided that the acceptance criteria described in
laboratory-specific SOPs are met.

7.2. Working calibration and calibration verification solutions may be used for up to 3
months and must be replaced sooner if verification from an independent source
indicates a problem. Standards should be prepared in a matrix of 5% hydrochloric
and 5% nitric acids. An exception to this is in the event the Trace ICP is utilized
without the internal standard. In this case, the sta,ndard acid matrix must be matched .
to the final preparation matrix as listed in Section 11.10.

7.3. Refer to Tables Ill, IV, IVA, V arid VI (Appendix A) for details regarding the working
standard concentrations for' calibration, calibration verification, interference
correction and spiking solutions.

7.4. Concentrated nitric acid (HN03), trace metal grade or better.

7.5. Concentrated hydrochloric acid (HCI), trace metal grade or better.

•
8.

7.6. Reagent water must be produced by a Millipore DI systemor equivalent. Reagent
water must be free of the analytes of interest as demonstrated through the analysis of
method blanks.

SAMPLE COLLECTION, PRESERVAnON AND STORAGE

8.1. Sample holding times for metals are six months from time of collection to the time of
analysis.
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8.2. Aqueous samples are preserved with nitric acid to a pH of <2 and may be stored in
either plastic or glass. If boron or silica are to be determined, plastic containers are
preferred. Refrigeration is not required. Preservation must be verified prior to
analysis. For samples that will be analyzed by Method 200.7 for compliance with Safe
Drinking Water regulations, the samples must be held for a minimum of 16 hours
prior to verifying the pH.

8.3. Soil samples do not require preseryation but must be stored at 4°C ± 2° until the time
of preparation. ' .

9. QUALITY CONTROL

Table VII (Appendix A) provides a summary of quality control requirements including type,
frequency, acceptance criteria and corrective action.

+:-h9.1. Initial Demonstration of Capability

Prior to analysis of any analyte using either Method 200.7 or Method 60 lOB, the
following requirements must be met.

•

•



H+9.I.l. Instrument Detection Limit (IDL) - The IDL for each analyte must be
determined for each analyte wavelength used on each instrument. The IDL
must be determined annually. If the instrument is adjusted in anyway that may
affect the IDL, the IDL for that instrument must be redetermined. The IDL
shall be determined by multiplying by 3, the standard deviation obtained from
the analysis of a standard solution (each analyte in reagent water) ata
concentration 3x ~ 5x the previously determined IDL, with seven consecutive ,
measurements. Each measurement must be performed as though it were a
separate analytical sample (i.e., each measurement must be follow(;d by a
rinse and/or any other procedure performed between the analysis of separate
samples). The result of the IDL determination must be below the Quanterra
reporting limit. The CLP IDL procedure can be used for this method. .

9.1.2. Method D,etection Limit (MOL) - An MOL must be determined for each
analyte prior to the analysis of any client samples. The MDL is determined
using seven replicates of reagent wat~r, spiked with all the analytes of interest,
that have been carried through the entire analytical procedure. MDLs must be
redetermined on an annual basis in accordance with 40 CFR Part 136
Appendix B requirements as detailed in Quanterra QA Policy QA-005. The
spike level must be between the calculated MOL and lOX the MDL to be
considered valid. The result of the MOL determination must be below the
Quanterra reporting limit (RL). MOL studies for the determination of metals
in soil need not be performed; an appropriate soil MOL may be computed
from the experimentally determined MDL for metals in aqueous solution.

: S\~~,'.:'
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•

•

9.1.3. Linear Range Verification (LR) - The linear range must be determined on an
annual basis for each analyte wavelength used on each instrument. The linear
range is the concentration above which results cannot be reported without
dilution of the sample. The standards used to define the linear range limit
must be analyzed during a routine analytical run. For the initial determination
of the upper limit of the linear dynamic range (LOR) for each wavelength,
determine the signal responses from a minimum of three to five different
concentration standards across the estimated range. One standard should be
near the upper limit of the estimated range. The concentration measured at the
LOR must be no more than 10% less than the expected level extrapolated
from lower standards. If the instrument is adjusted in any way that may
affect the LRs, new dynamic ranges must be detemiined. The LR data must
be documented and kept on, file.

•
9.1.4. Background Correction Points - To determine the appropriate location for off

line background correction when establishing methods, the user must scan the
area on either side adjacent to the wavelength and record the apparent
emission intensity from all other method analytes. This spectral information
must be documented and kept on file. The location selected for background
correction must be either free of off-line interelement spectral interference or a
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computer routine must be used for automatic correction on all determinations.
Tests to determine spectral interference must be done using analyte
concentrations that will adequately describe the interference. Background
correction points must be set prior to determining IECs. Refer to the facility
specific instrument operation SOP and ICP instrument mapual for specific
procedures to be used in setting background correcti~n points.

9.1.5. Inter-element Corrections (IECs) - ICP interelement correction factors must be
determined prior to the analysis of samples and every six months thereafter.
If the instrument is adjusted in any way that may affect the IECs, the IECs
must be redetermined. When initially determining IECs for an instrument,
wavelength scans must be performed to ensure that solutions in use are free
from contaminants. If an IEC varies significantly from the previously
determined IEC then the possibility of contamination should be investigated.
The purity of the IEC check solution can be verified by using a standard from
a second source or an alternate method (i.e., GFAA or ICP-MS). Published
wavelength tables ( e.g. MIT tables, Inductively Coupled Plasma-Atomic
Spectroscopy: Prominent Lines) can also be consulted to evaluate the validity
of the IECs. Refer to the facility specific instrument operation SOP and
instrument manufacturer's recommendations for specific procedures to be
used in setting IECs. An IEC must be established to compensate for any
interelement interference which results in a false analyte signal greater than ±
the RL as defined in Tables I, IA or n. To determine IECs, run a single
element standard at the established linear range. To calculate an IEC, divide
the observed concentration of the analyte by the observed concentration of the
"interfering element."

Note: Trace ICP IECs are more sensitive to small changes in the plasma and
instrument setup conditions. Adjustments in the IECs will be required
on a more frequent basis for the Trace as reflected by the ICSA
response.

•

+:+49.1.6.· Rinse Time Determination - Rinse times must be determined annuaily.
To determine the appropriate rinse time for a particular ICP system, the linear
range verification standard (see 9.1.3) should be aspirated as a regular sample
followed by the analysis of a series of rinse blanks. The length of time
required to reduce the analyte signals to < RL will define the rinse time for a
particular ICP system. For some analytes it may be impractical to set the
rinse time based on the linear range standard result (i.e., analyte not typically·
detected in environmental samples at that level and an excessive rinse time
would be required at the linear range level). Until the required rinse time is
established, the method recommends a rinse period of at least 60 seconds
between samples and standards. If a memory effect is suspected, the sample •
must be reanalyzed after a rinse period of sufficient length. Rinse time studies
can be conducted at additional concentration levels. These additional studies
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must be documented and kept on file, if a concentration other than the linear
range level is used to set the rinse time. The concentration levels used to
establish the rinse time must be taken into consideration when reviewing the
data.

9.2. Method Blank (MB) - One method blank must be processed with each preparation
batch. The method blank consists of reagent water containing all reagents specific to
the method that is carried through the entire analytical procedure, including
preparation and analysis. The method blank is used to identify any system and
process interferences or contamination of the analytical system that may lead to the
reporting of elevated analyte concentrations or false positive data. The method blank
should not contain any analyte of interest at or above the reporting limit (exception:
common laboratory contaminants, see below) or at or above 5% of the measured
concentration of that analyte in associated samples, whichever is higher (sample result
must be a minimum of 20x higher than the blank cOJ;ltamination level).

• If the analyte is a common laboratory contaminant (copper, iron, lead (Trace only)
or zinc) the data may be reported with qualifiers if the concentration of the analyte
in the method blank is less than two times the RL. Such action must be taken in
consultation with the client and must be addressed in the project narrative.

• Repreparation and reanalysis' of all samples associated with an unacceptable
method blank is required when reportable concentrations are determined in the
samples (see exception noted above).,

• If there is no analyte greater than the RL in the samples associated with an
unacceptable method blank, the data may be reported with qualifiers. Such
action must be taken in consultation with the client and must be addressed in
the project narrative..

.' .
.• If the above criteria are not met and reanalysis is not possible, then the sample

data must be qualified. This anomaly must be addressed in the project
narrative and the client must be notified.

• For dissolved metals samples which have not been digested, a CCB result is
reported as the method blank. The CCB run immediately 'prior to the start of the
dissolved sample analyses must be used for this purpose. No more than 20
samples can be associated with one CCB.

9.3. Laboratory Control Sample (LCS) - One aqueous LCS must be processed with each
preparation batch. The LCS must contain all analytes of interest and must be carried
through the entire analytical procedure. Aqueous LCS spike levels are provided in
Table ill (Appendix A). The LCS is used to monitor the accuracy of the analytical
process. On-going monitoring of the LCS results provides evidence that the
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-------------~~~=------' .-•laboratory is performing the method within acceptable accuracy and precision
guidelines.

• If any analyte is outside established control limits the system is out of control and
corrective action must occur. Until in-house control limits are established, for
method 601OB, a control limit of 80 - 120% (85-115% for 200.7) recovery must
be applied.

• In the event that an MSIMSD analysis is not possible a Laboratory COl1trpl
Sample Duplicate (LCSD) must be analyzed. The RPD of the LCS and LCSD
must be compared to the matrix spike RPD limits.

• In the instance where the LCS recovery is greater than 120% (115% for 200.7)
and the sample results are < RL, the data may be reported with qualifiers. Such
action must be taken in consultation with the client and must be addressed in
the report narrative.

• Corrective action will be repreparation and reanalysis of the batch unless the
client agrees that other corrective action is acceptable.

• For dissolved metals samples which have not been digested, a CCV result is
reported as the LCS. The CCV run immediately prior to the start of the dissolved •
sample analyses must be used for this purpose. No more than 20 samples can be
associated with one CCV.

9.4. Matrix SpikelMatrix Spike Duplicate (MSIMSD) - One MSIMSD pair must be
processed for each preparation batch. A matrix spike (MS) is a field sample to which
known concentrations of target analytes have been added. A matrix spike duplicate
(MSD) is a second aliquot of t~e same sample (spiked identically as the MS) prepared
and analyzed along with the sample and matrix spike..Some client specific data
quality objectives (DQO's) may require the use of sample duplicates in place of or in
addition to MSIMSDs. The MSIMSD results are used to determine the effect of a
matrix on the precision and accuracy of the analytical process. Due to the potential
variability of the matrix of each sample, these results may have immediate bearing
only on the specific sample spik,ed. Samples identified as field blanks cannot be used
for MSIMSD analysis. Spiking levels are provided in Tables ill and VI (Appendix
A).

• If any analyte re~overy or RPD falls outside the acceptance range, the recovery of
that analyte must be in control for the LCS. For both methods 200.7 and 601OB,
control limits of 75 - 125% recovery and 20% RPD or historical acceptance
criteria must be applied to the MSIMSD. If the LCS recovery is within limits,
then the laboratory operation·is in control and the results may be accepted. If the •
recovery of the LCS is outside limits corrective action must be taken. Corrective

{!4 -/'iP
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action will include repreparation and reanalysis of the batch. MSIMSD results
which fall outside the control limits must be addressed in the narrative.

• If the native analyte concentration in the MSIMSD exce~ds 4x the spike level for
that analyte, the recovery data are reported as NC (i.e., not calculated). If the
reporting software does not have the ability to report NC then the actual recovery
must be reported and narrated as follows: "Results outside'of limits do not
necessarily reflect poor method performance in the matrix due to high analyte
concentrations in the sample relative to the spike level."

• If an MSIMSD is not possible ,due to limited sample volume then a laboratory
control sample duplicate (LCSD) should be analyzed. The RPD of the LCS and
LCSD must be compared to the matrix spike RPD limits.

• For dissolved metals samples which have not been digested, a MSIMSD must be
performed per batch of up to 20 samples by spiking two aliquots of the sample at
the le~els specified in Table ill (Appendix A).

:t· '

9.S: Dilution test - A dilution test is performed to determine whether significant physical
or chemical interferences exist due to the-sample matrix. One sample per preparation
batch must be processed as a dilution test. The test is performed by running a sample
at a Sx (1:4) dilution. Samples identified as, field blanks cannot be used for dilution
tests. The results of the diluted sample, after correction for dilution, should agree
within 10% of the original sample determination when the original sample '
concentration is greater than SOx the IDL. If the results are not within 10%, the
possibility of chemical or physical interference exists.

9.6. Initial Calibration Verification (lCV/ICB) - Calibration accuracy is verified by
analyzing a second source standard (lCV). For analyses conducted under Method
200.7, the ICV result must fall within S% of the true value forthat solution with
relative standard deviation <3% from replicate (minimum oftwo) exposiIres. For
Method 601OB, the ICV must fall within 10% of the true value for that solution with
relative standard deviation <S% from replicate (minimum of two) exposures. An ICB
is analyzed immediately following the ICV to monitor low level accuracy and system
cleanliness. The ICB result must fall within +/- the RL from zero. If either the ICV
or ICB fail to meet criteria, the analysis should be terminated, the problem corrected,
the instrument recalibrated and the calibration reverified. (See Section 11.11 or 11.12
for required run sequence).

9.7. Continuing Calibration Verification (CCV/CCB) - Calibration accuracy is monitored
throughout the analytical run through the analysis of a known standard after every 10

,samples. The CCV is be a mid-range standard made from a dilution of the
calibration standard. The CCV for both methods must fall within 10% of the true
value for that solution with relative standard deviation <S% from replicate (minimum
of two) exposures. A CCB is analyzed immediately following each CCV. (See
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•Section 11.11 or 11.12 for required run sequence.) The CCB result must fall within
+/- RL from zero. If the blank is less than 1/10 the concentration of the action level of
interest, and no sample is within 10% of the action limit, reanalysis and recalibration
are not required before continuation of the run. Sample results may only be reported
when· bracketed by valid CCV/CCB pairs. If a mid-run CCV or CCB fails, the
analysis for the affected element must be terminated, the problem corrected, the
instrument recalibrated, the calibration verified and the affected samples reanalyzed.
(Refer to Section 11.13 for an illustration of the appropriate rerun sequence). .

9.8. Interference Check Analysis (ICSAlICSAB) - The validity of the interelement
correction factors is demonstrated through the successful analysis of interference
check solutions. The ICSA contains only interfering elements, the ICSAB contains
analytes and interferents. Refer to Table V (Appendix A) for the details of ICSA and
ICSAB composition. Custom Quanterra multielement ICS solutions must be used.
All analytes should be spiked into the ICSAB solution, therefore, if a non-routine
analyte is required then it should be manually spiked into the ICSAB using a certified
ultra high purity single element solution or custom lab-specific mix. If the ICP. will
display overcorrection as a negative number then the non-routine elements can be
controlled from the ICSA as described in section 9.8.3. Elements known to be
interferents on a required analyte must be included in the ICP run when that analyte is
determined. Aluminum, iron, calcium and magnesium must always be included in all •
ICP runs.

9.8.1. The ICSA and ICSAB solutions must be run at the beginning of the run. (See
Section 11.11 or 11.12 for required run sequence.)

9.8.2. The ICSAB results for the interferents must fall within 80 - 120% of the true
value. If any ICSAB interferent result fails criteria, the analysis should be
terminated, the problem corrected, the instrument reca!ibrated and the samples
rerun. .

9.8.3. ICSA results for the non-interfering elements with reporting limits S; 10 ugIL
must fall within the Quanterra guidelines of ± 2x RL from zero. ICSA results
for the non-interfering elements with RLs> 10 IlgIL must fall within the
Quanterra guidelines of ± Ix RL from zero. If the ICSA results for the non
interfering elements do not fall within +/- 2x RL (RL S;1O) or ± IxRL (RL>1O)
from zero the field sample data must be evaluated as follows:

• If the non-interfering element concentration in the ICSA is the result of
contamination versus a spectral interference, and this reason is
documented, the field sample data can be accepted.

• If the affected element was not required then the sample data can be
accepted. •



• If the interfering elements are not present in the field sample at a
concentration which would result in· a false positive or negative result
greater than +/- 2x RL from zero then the field sample data can be
accepted.

•
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• If the interfering element is present in the field sample at a level which
would result in a false analyte signal greater than ± 2x RL from zero, the .
data can be accepted only if the concentration of the affected analyte in the
field sample is more than lOx the analyte signal in the ICSA.

• If the data does riot meet the above conditions then the lECs must be re
evaluated and corrected if necessary and the affected samples reanalyzed
or the sample results manually corrected through application of the new
lEC to the raw results. If the results are recalculated manually the
calculations must be clearly documented on the raw data.

9.9. Method of Standard Addition (MSA) -This technique involves adding known
amounts of standard to one or more aliquots of the processed sample solution. This
technique compensates for a sample interferent that may enhance or depress the
analyte signal, thus producing a different slope from that of the calibration standards.
It will not correct for additive interferences which cause a baseline shift. Refer to
Section 11.17 for additional information on when MSA is required as well as
Appendix D for specific MSA requirements.

9.10. Quality AssurancelProject Summaries - Certain clients may require project- or
program-specific QC which may supersede this SOP requirements. Quality
Assurance Summaries (QASs) or equivalent documents providing project-specific·
requirements should be developed so that project st~ff clearly understand the special
project requirements.

10. CALIBRATION AND STANDARDIZATION

10.1. Set up the instrument with the operating parameters recommended by the
manufacturer. Allow the instrument to become thermally stable before beginning
calibration (approximately 30 minutes of warm-up is required).

10.2. Profile and calibrate the instrument according to the instrument manufacturer's
recommended procedures. Flush the system with the calibration blank between each
standard or as the manufacturer recommends. The calibration curve must consist of a
minimum of a blank and a standard. Refer to the facility-specific instrument SOP or
ICP instrument manual for a detailed set up and operation protocols.

10.3. Calibration must be performed daily and each time the instrument is set up.
Instrument runs may be ·continued over periods exceeding 24 hours as long as all

C'-I- -/!J/



calibration verification (CCV) and interference check QC criteria are met. The
instrument standardization date and time must be included in the raw data.
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•
10.4. Refer to Section 9.0 for calibration verification procedures, acceptance criteria and

corresponding corrective actions.

11. PROCEDURE

11.1. For 200.7 analyses, dissolved (preserved) samples must be digested unless it can be
documented that the sample meets all of the following criteria:

A. Visibly transparent with a turbidity measurement of 1 NTU or less.

B. Is of one liquid phase and free of particulate or suspended matter following
acidification.

C: Is NOT being analyzed for silver.

~11.2. A minimum of two exposures for each standard, field sample and QC sample
is required. The average of the, exposures is reported. For Trace ICP analyses, th~

results of the sum channel must be used for reporting.

11.3. Prior to calibration and between each sample/standard the system is rinsed with the •
calibration blank solution. The minimum rinse time between analytical samples is 60
seconds unless following the protocol outlined in 9.1.6 it can be demonstrated that a
shorter rinse time may be used. Triton-X can be added to the rinse solution to
facilitate the rinse process.

1104;' The use of an autosampler for all runs is strongly recommended.

11.5. The use of automated QC checks through the instrument software is highly
recommended for all calibration verification samples (ICV,CCV), blanks
(ICB,CCB,PB), interference checks (lCSA,ICSAB) and field samples (linear range) to
improve the data review process.

11.6. To facilitate the early identification of QC failures and samples requiring rerun it is
strongly recommended that sample data be reviewed periodically throughout the run.

11.7. To facilitate the data review and reporting processes it is strongly recommended that
all necessary dilutions be performed before closing out the instrument run.

11.8. For unattended overnight auto-runs it is strongly recommended that the frequency of
ICSA/lCSAB analysis be increased to every 4 hours.

11.9. The use of an internal standard is recommended on the conventional, non-Trace ICPs •
as an alternative to using the method of standard additions. This technique is useful



in overcoming matrix interferences especially in high solids matrices. However, for
, conventional ICP techniques, internal standards may not be necessary provided that

one of the following is performed to minimize physical interferences: (1) peristaltic
pump is used, (2) high solids nebulizer is used, or (3) high solids samples are diluted
and reanalyzed.

•
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11.10. The use of an internal standard is required on the Trace ICP unless the calibration
and QC standards are matrix matched to each digestion procedure used as follows: .

Preparation Method %HN03 . %HCI

CLP Aqueous 1 5

CLP Soil 5 2.5

SW8463050 5 10

SW8463OO5 2 5

SW8463010 3 5

The following procedural guidelines must be,followed when using an internal,
standard:

-l-:-l+11.10.1. Typically used internal standards are: yttrium or scandium. (Note:
Any el~ment can be used that is not typically found in environmental
s~ples at a high rate of occurrence.)

. . . . .
11.10.2. The i'nternal standard (IS) must be added to every sample and standard at the

same concentration. It is recommended that the IS be added to each
analytical sample automatically through use of a third pump channel and
mixing coil. Internal standards should be added to blanks, samples and
standards in a like manner, so that dilution effects resulting from the
addition may be disregarded.

. 11.10.3. The concentration of the internal standard should be sufficiently high to
obtain good precision in the measurement of the IS analyte used for data
correction and to minimize the possibility of correction errors if the IS
analyte is naturally present in the sample.

11.10.4; The internal standard raw intensity counts must be printed on the raw data.

C,-/--/55
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11.10.5. The analyst must monitor the response of the internal standard throughout
the sample analysis run. This information is used to detect potential
problems and identify possible background contributions from the sample
(Le., natural occurrence of IS analyte).

11.10.5.1. If the internal standard counts fall within ±30% of the counts
observed in the ICB then the data is acceptable.

11.10.5.2. If the internal standard counts in the field samples are more than
±30% higher than the expected level, the field samples must then be:

(1) Diluted and reanalyzed;

(2) The'IS concentrations must be raised; or

(3) A different internal standard must be used.

~ll.ll. The following analytical sequence must be used for Methods 60l0B and
200.7:

Instrument Calibration
ICV
ICB
ICSA
ICSAB
8 samples
CCV
CCB
10 samples
CCV
CCB
Repeat sequence of up to 10 samples between CCV/CCB pairs as required to
complete run
CCV .
CCB

Refer to Quality Control Section 9.0 and Table VII (Appendix A) for Method 6010B
and 200.7 quality control criteria.

~11.12. Additional quality control analyses are necessary for analysis under the
Contract Laboratory Program (CLP). If these are included then CLP, 6010 and 200.7
samples can be included in the same sequence. Refer to CORP-MT-002 for details.

I

•

I•



11.13. Full method required QC must be available for each wavelength used in determining
reported analyte results.
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11.14. Guidelines are provided in the,appendices on procedures to minimize contamination
of samples and standards, preventive maintenance and troubleshooting.

11.15. All measurements must fall within the defined linear range where, spectral
interference correction factors are valid. Dilute and reanalyze all samples for required
analytes that exceed the linear range or use an alternate wavelength for which QC data
are established. If an interelement correction exists for an analyte which exceeds the
linear range, the IEC may be inaccurately applied. Therefore, even if an overrange
analyte may not be required to be reported for a sample, if that analyte is a interferent
for any requested analyte in that sample, the sample must be diluted. Acid strength
must be maintained in the dilution of samples.

11.16. For TCLP samples, full four-point MSA will be required if all of the following
conditions are met:

1) recovery of the analyte in the matrix spike is not at least 50%,

2) the concentration of the analyte does not exceed the regulatory level, and,

3) the concentration of the analyte is within 20% of the regulatory level.

The reporting and regulatory limits for TCLP analyses as well as matrix spike levels
are detailed in Table VI (Appendix A). Appendix E provides guidance on performing
MSA analyses. .

~·11.17. Any variation in procedure ,shall be completely documented using instrument
run logs, maintenance logs, report narratives, a Nonconformance Memo, or an
anomaly report and is approved by a Supervisor/Group Leader and QA Manager; If
contractually required, the client shall be notified by the Project Manager.

11.18. Nonconformance documentation shall be filed in the project file.

11.19. Any unauthorized deviations from this procedure must also be documented as a
nonconformance, with a cause and corrective action described.

12. DATA ANALYSIS AND CALCULATIONS

.'
12.1. ICV percent recoveries are calculated according to the equation:

%R= 100(Found(lCV)]
True(lCV)



~12.2. CCV percent recoveries are calculated according to the equation:
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%R=lrv1 FOUnd(CCV)]
v'\. True (CCV)

+-:-;"12.3. Matrix Spike Recoveries are calculated accordIng to the following equation:

%R = 100( SSRS~ SR)

Where:
SSR =Spike Sample Result
SR =Sample Result
SA =Spike Added

.J...412.4. The relative percent difference (RPD) of matrix spike/matrix spike duplicates
are calculated according to the following equations:

RPD=l
IMSD-MSI

( MSD
2
+MS) •

Where:
MS =determined spiked sample concentration
MSD = determined matrix spike duplicate concentration

~12.5. The final concentration for a: digested aqueous sample is calculated as follows:

mg / L = C xV 1x D
V2

Where:
C =Concentration (mgIL) from instrument readout
D =Instrument dilution factor
VI =Final volume in liters after sample preparation
V2 =Initial volume of sample digested in liters

-1-:412.6. The final concentration determined in digested solid samples when reported I
on a dry weight basis is calculated as follows:

•
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Where:
C = Concentration (mgIL) from instrument readout
D =Instrument dilution factor
V =Final volume in liters after sample preparation'
W =Weight in Kg of wet sample digested
S =Percent solids/l 00

Note: A Percent Solids detennination must be perfonned on a separate aliquot when
dry weight concentrations are to be reported. If the results are to be reported on
wet weight basis the US" factor should be omitted from the above equation.

~12.7. The LCS percent recovery is calculated according to the following equation:

.%R = 1~ FOUnd(LCS»).vVl True(LCS)

+:& 12.8. The dilution test percent difference for each component is calculated as
follows:

II-si
% Difference = -- x 100

I

Where:
I =Sample result (Instrument reading)
S =Dilution test result (Instrument reading x 5)

4--:-9-: 12.9. Appropriate fattors must be applied to sample values if dilutions are
perfonned.

12.10. Sample results should be reported with up to three significant figures in accordance
with the Quanterra significant figure policy.

13. METHOD PERFORMANCE

13.1. Each laboratory must have initial demonstration of perfonnance data on file for each
analyte of interest as described in Section 9.0.

13.2. Refer to Tables I, IA & II in Appendix A for the list of Method 6010B and 200.7
analytes as well as additional analytes that may be analyzed using this SOP.
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--------------~~.::.....;."",=--------'-•13.3. Method performance is determined by the analysis of MS and MSD samples as well
as method blanks and laboratory control samples. The MS or MSD recovery should
fall within +/- 25 % and the MSIMSD should compare within 20% RPD or within the
laboratory's historical acceptance limits. These criteria apply to analyte
concentrations greater than or equal to 10xIDL. Method blanks "must meet the criteria
specified in Section 9.2. The laboratory control samples should recover within 20%
(15% for 200.7) of the true value or within the laboratory's'historical acceptanc~
limits.

13.4. Training Qualification:

The group/team leader or the supervisor has the responsibility to ensure that this
procedure is performed by an associate who has been properly trained in its use and
has the required experience.

14. POLLUTION PREVENTION

15.

14.1. This method does not contain any specific modifications that serve to minimize or
prevent"pollution.

WASTEMANAGEMENT

15.1. Waste generated in the procedure must be segregated and disposed of according to the
facility hazardous waste procedures and per the local, state, and federal regulations.
The Environmental Health and Safety Director should be contacted, if additional
information is required.

15.2. Standards should be purchased and prepared in volumes consistent with laboratory
use to minimize the volume of expired standards to be disposed."

•
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16.2. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd
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16.3. Determination of Metals and Trace Elements in Water and Wastes by Inductively
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200.7.

16.4. CORP-MT-0002, Inductively Coupled Plasma-Atomic Emission Spectroscopy, •
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17.1.1. Modificationslinterpretations from both Methods 601 OB and 200.7.

17.1.1.1. Quanterra laboratories use mixed calibration standard solutions
purchased from approved vendors instead of using individual mixes
prepared in house as recommended by the subject methods.

17.1.1.2. The alternate run sequence presented in Section 11.12 is consistent
with method requirements. Additional QC (i.e., ICSA) analyses
were added to accommodate the CLP protocol requirements.

17.1.1.3. Methods 200.7 and 60 lOB state that if the correction routine is
operating properly, the detemllned apparent analyte(s) concentration
from analysis of each interference solution should fall within a
specific 'concentration range around the calibration blank. In
determining IECs, because of lack of definition clarification for
"concentration range around the calibration blank," Quanterra has
.adopted the procedure in EPA CLP ILM04.0.
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17.1.1.4. Section 8.5 of Method 6010B and Section 9.5 of Method 200.7
recommend that whenever a new or unusual matrix is encountered, a
series of tests be performed prior to reporting concentration data for
that analyte. The dilution test helps determine if a chemical or
physical interference exists.. Because Quanterra laboratories receive
no prior information from clients regarding when to expect a new or
unusual matrix, Quanterra may select to perform a dilution test on· .
one sample ~n each prep batch. According to the method, 'the post
digestion spike CPDS) determines any potential matrix interferences.
At Quanterra labs, matrix interference is determined by evaluating
data for the LCS and MS/MSD. Quanterra requires documented,
clear guidance when a new or unusual matrix will be received for a
project and a request to perform the dilution test or PDS on a client
identified sample.

SOP No. CORP-MT-0001
Revision No.2
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17.1.2..Modifications from Method 200.7.

17.1.2.1. Method 200.7 defines the IDL as the concentration equivalent to a
signal, due to the analyte, which is equal to three times the standard
deviation of a series of ten replicate measurements of the calibration
blank signal at the same wavelength. Quanterra labs utilize the CLP
IDL definition as defined in Section 9.1.1 of this SOP. •

17.1.2.2. The calibration blank is prepared in an acid matrix of 5% HN03/5%
Hel instead of the specified 2% HNOJ!lO% HCI matrix as the
former matrix provides for improved performance relative to the .
wide variety of digestate acid matrices which result from the various
EPA preparation protocols applied.

17.1.23. Method section 9.3.4 specifies that "Analysis ofthe IPC (ICSAIAB)
solution immediately following calibration must verify that the
instrument is within ± 5% of calibration with a relative standard
deviation <3% from replicate integrations ~ 4." Quanterra uses a

. minimum of two exposures.

•



17.1.2.4.Section 7.12 of 200.7 indicates that the QCS (lCV) should be
prepared at a concentration near 1 ppm. The ICV specified in this SOP
accommodates the 1 ppm criteria for the majority of analytes. For the
remaining analytes, this SOP specifies ICV concentrations which are
appropriate to the range of calibration. The intent of the ICV,
verification of calibration standard accuracy, is independent of the ICV .
concentration used.,.
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17.1.2.5. The ICS criteria applied by this SOP differ from those stated in the
method. Method 200.7 section 10.4 states that results should fall
within the established control limits of 3 times the standard deviation
of the calibration blank for that analyte. The control limits listed in
this SOP are those applicable to the EPA designed solution.

17.1.2.6. Method 200.7 section 9.3.4 states the CCB should be less than the
IDL, but> the lower 3-sigma control limit of the calibration blank.
The intent of this requirement is to ensure that the calibration is not
drifting at the low end. Quanterra has adopted an absolute control
limit of +/- RL from zero for calibration blank criteria. SOP section
9.7 provides the detailed corrective action criteria that must be
followed.

17.1.3. Modifications from Method 601OB.

17.1.3.1. Chapter 1 of SW-846 states that the method blank should not contain
any analyte of interest at or above the MDL. This SOP states that the
method blank must not contain any analyte of interest at or above the

. reponing limit. Common lab contaminants are allowed up to two
times the reporting limit in the blank following consultation with the
client. .

17.1.3.2. Method 601 OB section 8.6.1.3 states that the results of the calibration
blank are to agree within 3x the IDLIf not, repeat the analysis two or
more times and average the results. If the average is not within three
standard deviation of the background mean, terminate the analysis,
correct the problem, recalibrate, and reanalyze the previous 10
samples. The intent of this requirement is to ensure that the
calibration is not drifting at the low end. Quanterra has adopted an
absolute control limit of +/- RL from zero for calibration blank
criteria. See SOP Section 9.7 for a detailed description of the
required corrective action procedures.

17.2. Modifications from previous SOP



Refer to revision 1 of this SOP.

~17.3. Facility-Specific SOPs
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Eachfacility shall review and revise as appropriate this SOP to reflect any facility
specific requirementsIf no facility-specific amendments are required, the SOP can be
adopted as is.

~17.4. Documentation and Record Management

The following documentation comprises a complete·ICP raw data package:

• Raw data (direct instrument printout).

•. Relevant sample preparation benchsheets.

• Run log printout from instrument software where this option is available (TJA) or
manually generated run log (i.e., Ward WSL printout).

• Data review checklist - See Appendix B.

• Standards documentation (including prep and expiration dates, source, and lot #).

• Nonconformance/anomaly documentation (if applicable). •

•
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17.5. Flow Diagram

Set up and'stabilize
instrument.

•,Profile and
calibrate

instrument.

+
Yerify instrument
setup with ICY,

ICB,ICSA,
ICSAB.

+
Run samples.

Reverify
calibration every
10 samples with

CCY,CCB.

•
Perform end run

QC (CCY, CCB).

•
Calculate results.

+
Stop
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ELEMENT Symbol CAS # 60 lOB 200.7 Reporting Limit Reporting Limit
analvte analVte (ug/L) Water (mg/kg) Soil

Aluminum Al ·7429-90-5 X X 200 .20

Antimony Sb 7440-36-0 X 'X 60 6·
Arsenic As 7440-38-2 X X 300 30
Barium Ba 7440-39-3 X X 200 20

Beryllium Be 7440-41-7 X X 5.0 0.5
Boron B 7440-42-8 X 200 20

Cadmium Cd 7440-43-9 X X 5.0 0.5
Calcium Ca 7440-70-2 X X 5000 500

Chromium Cr 7440-47-3 X X 10 1
Cobalt Co 7440-48-4 X X

,
50 5

Copper Cu 7440-50-8 X. X 25 2.5
Iron Fe 7439-89-6 X X 100 10
Lead Pb 7439-92-1 X X 100 10

Lithium Li 7439-93-2 X X 50 5
Magnesium Mg 7439-95-4 X X 5000 500
Manganese Mn 7439-96-5 X X 15 1.5

Molybdenum Mo 7439-98-7 X X 40 4
Nickel Ni 7440-02-0 X X 40 4

Phosphorus p. 7723-14-0 X X 300 30
Potassium K 7440-09-7 X X 5000 500
.Selenium Se 7782-49-2 X X 250 25

Silicon Si 7631-86-9 X 500 N/A
Silver Ag 7440-22-4 X X 10 1

Sodium . Na 7440~23-5 X X 5000 500
Strontium Sr 7440-24-6 X 50 5
Thallium TI 7440-28-0 X X 2000 200
Vanadium V 7440-62-2 X X 50 5

Zinc Zn 7440-66-6 X X .20 2

t.



TABLE IA. Method 200.7 and 6010B Trace ICP Target Analyte List
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Reporting Limit Reporting Limit
ELEMENT Symbol CAS # (ugIL) Water (mg/kg) Soil

Arsenic As 7440-38-2 10 1.0

Lead Pb 7439-92-1 3.0 0.3

Selenium Se 7782-49-2 5.0 0.5

Thallium TI 7440-28-0 10 1.0
Antimony Sb 7440-36-0 10 1.0
Cadmium Cd 7440-43-9 2.0 0.2

Silver Ag 7440-22-4 5.0 0.5
Chromium Cr 7440-47-3 5.0 0.5

TABLE II. Non-Routine Analyte List

Reponing Limit Reponing Limit
ELEMENT Symbol CAS # (ugIL) Water (mg/kg) Soil

Tin Sn 7440-31-5 100 10
Titanium Ti 7440-32-6 50 5
Bismuth Bi 7440-06-99 200 20

Zirconium Zr 7440-06-77 100 10
Tungsten W 7440-03-37 500 50
Tellurium Te 1349-48-09 500 50
Thorium Th 7440-02-91 500 50
Uranium U 7440-06-1 i 500 50

Palladium Pd 7440-00-53 100 10

NOTE: Analysis of all elements listed may not be available at all Quanterra facilities .

•
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TABLE m. Matrix Spike and Aqueous Laboratory Control Sample Levels

ELEMENT LCS Level (ug/L) Matrix Spike Level (ug/L)

Aluminum 2000 2000
Antimonv 500 500
Arsenic 2000 2000
Barium 2000 2000

Bervllium 50 50
Cadmium 50 50
Calcium 50000 50000

Chromium 200 200
Cobalt 500 500
Coooer 250 250

Iron 1000 1000
Lead .500 500

Lithium 1000 1000
Ma.e:nesium 50000 50000
Manganese' , 500 500

Molvbdenum 1000 1000
Nickel 500 500

Phosphorous 10000 10000
Potassium 50000 50000
Selenium '2000 2000

Silver 50 50
Sodium 50000' 50000

Strontium 1000 1000
Thallium 2000 2000
Vanadium' . 500 500

Zinc 500 500
Boron 1000 1000
Silicon· 10000 10000

Tin 2000 2000
Titanium 1000 1000

. Bismuth 1000 1000
Zirconium 1000 1000
Tellurium 1000 1000
Thorium 1000 1000
Uranium 1000 1000
Tunl!sten 1000 1000
Palladium 1000 1000



TABLE IV. I CP Calibration and Calibration Verification Standards
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•
Element Calibration Level RL (ug/L) ICV (ug/L) CCV (ug/L)

Alurriinum 100000 200 25000 50000

Antimonv 10000 60 1000 5000

Arsenic . 10000 300 1000 5000

Barium 10000 200 1000 5000
Beryllium 10000 5 1000 5000

Cadmium 10000 5 1000 5000

Calcium 100000 5000 25000 50000
Chromium 10000 10 1000 5000

Cobalt 10000 50 1000 5000
Coooer 10000 25 1000 5000

Iron 100000 100 25000 50000
Lead 10000 100 1000 5000

Lithium 10000 ·50 1000 5000
Magnesium 100000 5000 25000 50000
Manganese 10000 15 1000 5000

Molvbdenum 10000 40 1000 5000
Nickel 10000 40 1000 5000

Phosohorous 10000 300 1000 5000
Potassium 100000 5000 '25060 50000
Selenium 10000 250 1000 5000

Silver 2000 10 500 1000
Sodium 100000 5000 25000 50000

Strontium 10000 . 50 1000 5000
Thallium 20000 2000 5000 10000
Vanadium 10000 50 . 1000 5000

Zinc 10000 20 1000 5000
Boron 10000 200. 1000 5000
Silicon 10000 500 1000 5000

Tin 10000 100 1000 5000
Titanium 10000 50 1000 5000
Bismuth 10000 200 1000 5000

Zirconium 10000 100 1000 5000
Tellurium 10000 500 1000 5000
Thorium 10000 500 1000 .5000
Uranium 10000 500 1000 5000
Tungsten 10000 500 1000 5000
Palladium 10000 100 1000 5000

'.
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TABLE IVA. Trace ICP Calibration and Calibration Verification Standards

Element Calibration Level RL (ug/L) ICV (ug/L) CCV (ugIL)

Aluminum 50000 200 12500 25000
Antimonv 1000 10 250 . 500

Arsenic 1000 10 250 500
Barium 4000 10 1000 2000

Bervllium 4000 5 1000 2000
Cadmium 1000 2 250 500
Calcium 100000 5000 25000 50000

Chromium 4000 5 1000 2000
Cobalt 4000 50 1000 2000
Copper 4000 25 1000 2000

Iron 50000 100 12500 25000
Lead 1000 3 250 500

Magnesium 100000 5000 25000 50000
Manganese 4000 15 1000 2000

Molybdenum 4000 40 1000 2000
Nickel 4000 40 1000 2000

Potassium 100000 5000 25000 50000
Selenium 1000 5 250 500

Silver 2000 5 500 1000
Sodium 100000 5000 25000 50000

Thallium 2000' 10 500 1000
Vanadium 4000 50 1000 2000

Zinc 4000 20 1000 2000



TABLE V. Interference Check Sample Concentrations·
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•
Element ICSA (ugIL) ICSAB (ug/L)

Aluminum 500000 500000
Antimonv - 1000
Arsenic - 1000
Barium -- 500

Beryllium - 500
Cadmium - lOW
Calcium 500000 500000

Chromium - 500
Cobalt - 500
Coooer - 500

Iron 200000 200000
Lead - 1000

Malffiesium 500000 500000
Manganese - 500

Molvbdenum - 1000
Nickel - 1000

Potassium - 10000
Selenium - 1000

Silver - 1000
Sodium - 10000

Thallium - 10000**
Vanadium - 500

Zinc - 1000
Tin - 1000

•
* Custom Quanterra solutions containanalytes common to all Quanterra facilities. Non-routine

elements not listed above should be spiked into the ICSAB at 1000 ugIL.

** Thallium level for Trace ICP should be at 1000 ugIL.

•
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TABLE VI. TCLP Reporting Limits, Regulatory Limits and Matrix Spike Levels

Reporting Level Regulatory Limit
ELEMENT '(uWL) (uWL) Spike Level (uWL)

Arsenic 500 5000 5000
Barium 10000 100000 50000

Cadmium 100 1000 1000
Chromium 500 ,5000 5000

Lead 500 5000 5000
Selenium 250 1000 1000

Silver 500 5000 1000
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Two-point Initial Beginning of every Tenninate analysis;
.Calibration ,analytical run, every RSD between Correct the problem;

24 hours, whenever duplicate exposures Prepare new standards;
instrument is " ;5;5% Recalibrate following
modified, or CCV system perfOIT11ance.
criterion is not met

ICV Beginning of every Method 200.7: Tenninate analysis;
analytical run. 95 - 105 % recovery, Correct the problem;

Recalibrate.
Method 6010B:

90 - 110 % recove
ICB Beginning of every The result must be Tenninate analysis;-

analytical run, within +/- RL from Correct the problem;
immediately zero. Recalibrate.
followin the ICV.

CCV Every 10 samples Method 200.7 & Tenninate analysis;
and at the end of the 60 lOB: Correct the problem; •run. Recalibrate and rerun

90 - 110 % recovery. all samples not '
bracketed by
acce table CCV.

CCB hnmediately The result must be Tenninate analysis;
following each within +/- RL from Correct the problem;
CCV. zero. Recalibrate and rerun

all samples not
bracketed by
acce table CCB.

ICSA Beginning of every See Section 9.8.3.
run See Section 9.8.3

ICSAB hnmediately Results must be within See Section 9.8.2.
following each 80 - 120% recovery.
ICSA.

* See Sections 11.11 and 11.12 for exact run sequence to be followed.

•
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•

Method Blank

Laboratory Control
Sample (LCS)

One per sample
preparation batch of
up to 20 samples.

One pe~ sample
preparation batch of
up to 20 samples.

For samples> 50x IDL,
dilutions must agree within'
10%.

The result must be less
than or equal to the RL.

Common lab contaminants
may be accepted up to 2x
theRL after consultation
with the client (See
9.2).

Sample results greater than
lOx the blank
concentration are
acceptable.

Samples for which the
contaminant is < RL may
not require redigestion or
reanalysis (see Section
9.2).
Aqueous LCS must be
within 80 - 120% recovery
or iIi-house controllimits~

(85-115% for 200.7)

Samples for which the
contaminant is < RL and
the LCS results are > 120%
(115% for 200.7) may not
require redigestion or
reanal sis (see Section 9.3)

Note exceptions under
criteria section.

See Section 9.2 for
additional
requirements.

Terminate analysis;
Correct the problem;
Redigest and reanalyze ,
all samples associated
wit.h the LCS.
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TABLE VII. Summary of Quality Control Requirements (Continued)

Matrix Spike

Matrix Spike
Duplicate

One per sample
preparation batch of
up to 20 samples.

See Matrix Spike 75 - 125 % recovery; RPD
$; 20%.

•
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Quanterra ICP Data Review Checklist

SOP No. CORP-MT-OOOI
Revision No.2
Revision Date: 12-15-97
Page: 40 of 501-

Instrument:, _
RunlProject Information:

Run Date: Analyst:, _
Prep Batches Run:, --,-__

Circle Methods used: 6010B /200.7: CORP-MT-OOOI Rev 2
CLP ILM03.0/4.0: CORP-MT-0002 Rev 1

Instrument calibrated per manufacturer's instructions and at SOP specified
levels? .

2. ICV/CCV analyzed at appropriate frequency and within control limits ?
(6010B, CLP =90 - 110% 200.7 =95 -105% IC ) /

3. ICB/CCB analyzed at appropriate frequency and within +/- RL or +/- CRDL
(CLP) ?

4. CRI analvzed? (for CLP onl )
5. ICSAIICSAB run at re uired fre uencv and within SOP limits ?

~----~

1.. Are all nonconformances documented a
2. Cur:rent IDLILRlIEC data on file? .
3. Calculations checked for error?
4. Transcri tions checked for error?
5. All clienU ro·eel s ecific re uirements met?
6. Date/time of analvsis verified as correct?

Analyst: -'--___ Date: _
Comments: --:- _

2nd Level Reviewer: Date:
Comments: -------

(4-/10
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, CROSS REFERENCE OF TERMS USED IN METHODS 6010B, 200.7, AND BY
QUANTERRA '
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•
CROSS REFERENCE OF TERMS COMMONLY USED IN

METHODS EPA 200.7, SW6010B, AND QUANTERRA INC. SOP

Calibration blank (CB) Calibration blank Initial and continuing calibration
blanks (ICB/CCB)

Dilution test Dilution test Dilution Test

Instrument detection limit (IDL) Instrument detection limit (IDL) Instrument detection limit (IDL)

Instrument performance check Continuing calibration verification Continuing calibration verification
(IPC) (CCV) (CCV)

Internal standard Internal standard Internal standard (IS)

Laboratory duplicates nla nla

Laboratory fortified blank (LFB) nla Laboratory control sample (LCS)

Laboratory fortified sample matrix Matrix spike and matrix spike Matrix spike and matrix spike •(LFM) duplicate (MSIMSD) duplicate (MSIMSD)

Laboratory reagent blank (LRB) Method blank Method or Prep blank (MB)

Linear dynamic range (LDR) Linear dynamic range (LDR) Linear dynamic range (LDR)

Method detection limit (MDL) Method detection limit (MDL) Method detection limit (MDL)

Quality control sample (QCS) Check standard or Initial Initial calibration verification (ICV). .
calibration verification (ICV)

Spectral interference check Interference check solution (ICS) Interference check solution
solution (SIC) (ICSAlICSAB)

•
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MSA GUIDANCE
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•Appendix D. MSA Guidance

Method of Standard Addition

Four equal volume aliquots of sample are measured and kriown amounts of standards are added to
three aliquots. The fourth aliquot is the unknown and no standard is added to it. The concentration
of standard added to the first aliquot should be 50% ofthe expected concentration. The
concentration of standard added to the second aliquot should be 100% of the expected concentratIon
and the concentration of standard added to the third aliquot should be 150% of the expect~d

concentration. The volume of the unspiked and spiked standard should be the same.

In order to detennine the. concentration of analyte in the sample, the analytical value of each solution .
is detennined and a plot or linear regression performed. On the vertical axis the analytical value is
plotted versus the concentrations of the standards on the horizontal axis. An example plot is shown
in Figure 1. When the resulting line is extrapolated back to zero absorbance, the point of
interception of the horizontal axis is the concentration of the unknown.

j
-<

Concentration

Addn 0 . Addn 1 Addn 2 Addn 3
No Addn Addn of 50% Addn of 100% Addn of 150%

of Expected of Expected of Expected
Amount Amount Amount

For the method of standard additions to be correctly applied, the following limitations must be taken
into consideration:

•

•

•

The plot of the sample and standards must be linear over the concentration range of concern. For
best results, the slope of the curve should be similar to that of a plot of the aqueous standard
curve,

The effect of the interference should not vary as the ratio of the standard added to the sample
matrix changes.

C4-/79
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APPENDIXE

TROUBLESHOOTING GUIDE
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•APPENDIX E. TROUBLESHOOTING GUIDE

Problem

High Blanks

Instrument Drift

Erratic Readings,
Flickering Torch or
High RSD .

CulMn Ratio Outside Limits or
Low Sensitivity

Standards reading twice nonnal
absorbance or concentration

eLl-/8/

Possible Cause! Solution

Increase rinse time
Clean or replace'tip ,
Clean or replace torch
Clean or replace sample tubing
Clean or replace nebulizer
Clean or replace mixing chamber
Lower Torch
RF not cooling properly
Vacuum level is too low
Replace torch (Crack)
Clean or replace nebulizer (blockage)
Check room temperature (changing)
Replace pump tubing
Room humidity too high
Clean torch tip (salt buildup)
Check for argon leaks
Adjust sample carrier gas
Reprofile Horizontal Mirror
Replace PA tube _
Check for argon leaks
Adjust sample carrier gas
Replace tubing (clogged)
Check drainage(back pressure changing)
Increase uptake time (too short)
Increase flush time (too short)
Clean nebulizer, torch or spray chamber
Increase sample volume introduced
Cheak that autosampler tubes are full
Sample or dilution of sample not mixed
Increase integration time (too short)
Realign torch
Reduce amount of tubing connectors
Plasma conditions changed
Clean nebulizer, torch or spray chamber
Replace tubing (clogged)
Realign torch
Check IECs
Incorrect standard used
Incorrect dilution performed

•
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•APPENDIX F. CONTAMINATION CONTROL GUIDELINES

The following procedures are strongly recommended to prevent contamination:

All work areas used to prepare standards and spikes should be cleaned before and
after each use. . .,.
All glassware should be washed with detergent and tap water and rinsed with 1: 1
nitric acid followed by deionized water.

Proper laboratory housekeeping is essential in the reduction of contamination in the
metals laboratory. All work areas must be kept scrupulously clean.

Powdered or Latex Gloves must not be used in the metals laboratory since the powder
contains silica and zinc as well as other metallic analytes. Only vinyl or nitrile gloves
should be used in the metals laboratory.

Glassware should be periodically checked for cracks and etches and discarded if
found. Etched glassware can cause cross contamination of any metallic analytes.

Autosampler trays should be covered to reduce the possibility of contamination.
Trace levels of elements being analyzed in the samples can be easily contaminated by
dust particles in the laboratory. •

The following are helpful hints in the identification of the source of contaminants:

Yellow pipet tips and volumetric caps can sometimes contain cadmium.

Some sample cups have been found to contain lead.

. The markings on glass beakers have been found to contain lead. If acid baths are in
use for glassware cleaning, they should be periodically checked for contaminants
since contarrinant concentrations will increase over time. .

New glassware especially beakers can be a source of silica and boron. .

Reagents or standards can contain contaminants or be contaminated with the improper
use of a pipette.

Improper cleaning of glassware can cause contamination.

Latex gloves contain over 500 ppb of zinc.

•
cLj-/>?3



•

•

•

INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION
SPECTROSCOPY, SPECTROMETRIC METHOD FOR TRACE
ELEMENT ANALYSIS, METHOD 6010B AND METHOD 200.7
APPENDIX G • PREVENTATIVE MAINTENANCE

"

APPENDIXG

PREVENTIVE MAINTENANCE

SOP No. CORP-MT-OOOI
Revision No.2
Revision Date: 12/15/97
P~ge: 49 of 5Oi- L



INDUCITVELY COUPLED PLASMA-ATOMIC EMISSION SOP No. CORP-MT-OOOI
SPECTROSCOPY, SPECTROMETRIC METHOD FOR TRACE Revision No.2
ELEMENT ANALYSIS, METHOD 6010B AND METHOD 200.7 Revision Date: 12/15/97
APPENDIX G - PREVENTATIVE MAINTENANCE Page: 50 of 50} L
..:.=..:...=.;;~~~~...;;...;;.....~-~--=~-.

APPENDIX G. PREVENTIVE MAINTENANCE

A maintenance log is used to record when maintenance is performed on instruments. When an
instrument problem occurs indicate the date, time and instrument number, then identify the problem
and corrective action in the maintenance log.

The following procedures are required to ensure that that the .nstrument is fully operational.

Daily Change sample pump tubing and pump windings
Check argon gas supply level
Check rinse solution and fill if needed
Check waste containers and empty if needed
Check sample capillary tubing is clean and in good condition
Check droplet size to verify nebulizer is not clogged.
Check sample flow for cross flow nebulizer
Check CulMn ratio-should be 30% of value at date that IECs were performed
Check pressure for vacuum systems

As Needed Clean plasma torch assembly to remove accumula,ted deposits
Clean nebulizer and drain chamber; keep free-flowing to maintain optimum
performance
Replace peristaltic pump tubing, sample capillary tubing and autosampler sipper
probe

•
Weekly

Monthly

Hi-yearly

Apply silicon spray on autosampler tracks
Check water level in coolflow

Clean air filters on back of power unit to remove dust
Check D mirror for air instruments

Change oil fQr vacuum systems
Replace coolant water filter (may require more or less frequently depending on quality
of cooling water) .

•
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MASS SPECTROMETRY
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1. SCOPE AND APPLICATION

1.1. Analytes

SOP No.SAC-MT-OOOI
Revision No. 1
Revision Date: 9/23/96
Page: 20f45

•

1.1.1. This method is applicable to the detennination of metals by inductively
coupled plasma mass spectrometry (ICP-MS).

1.2. Applicable matrices.

1.2.1. This method is applicable to drinking, surface, and saline waters; soil and
waste samples.

1.3. Reporting Limits

1.3.1. The Quanterra Inc. (West Sacramento) standard reporting limits for metals •
analyzed by ICP-MS are listed in Appendix A.

1.3.2. Upon c1ient request, results below the standard reporting limit but above the
current instrument detection limit (IDL) may be qualified using a "J" flag.
The flag indicates that the flagged value is considered "estimated" as defined
by U.S. EPA data validation guidelines.

104. Analysis Time
. I

1.4.1. The analysis time varies depending on the number of analytes and the memory
characteristics of those analytes quantitated in an analysis run.

2. SUMMARY OF METHOD

2.1. Aqueous samples, digestates or leachates are nebulized into a spray chamber where a
stream of argon carries the sample aerosol through a quartZ torch and injects it into a
radio frequency plasma. There the sample is decomposed and desolvated. The ions
produces are entrained in the plasma gas and by means of a water-cooled,
differentially pumped interface, introduced into a high-vacuum chamber that houses a
quadrupole mass spectrometer. The ions are sorted according to their mass-to-charge
ratio and measured with a channel electron multiplier.

3. DEFINITIONS •



• INDUCTIVELY COUPLED PLASMA
MASS SPECTROMETRY
METHOD 6020

4. INTERFERENCES

. SOP No.SAC-MT-OOOI
Revision No.1
Revision Date: 9/23/96
Page: 3 of45

•

•

4.1.1. Isobaric interferences: Isobaric interferences associated with naturally .
occurring isotopes are automatically corrected by the instrument so!tware.

4.1.2. Isobaric molecular interferences: Corrections for molecular interferences will
be applied where appropriate based on known or suspected interferences.

4.1.2.1.See Appendix B for a list of common interferences and the isotopes
affected.

Note: Not all possible interferences are listed.

4.1.3. Matrix interferences: Internal standards will be used to correct for some
matrix interferences.

4.1.4. A representative sample(s) of the project or projects being analyzed will be
screened to avoid using an analyteas an internal standard that is present in the
samples at a level greater than 10% of the level in the internal standard.

4.1.5. Internal standards should be added at a level to give approximately 100,000 
500,000 counts of raw signal intensity. The mass of the internal standard used
should ideally be within ±50 amu of the mass of the affected analyte.

4.1.6.· Severe matrix effects will be monitored by comparing the internal standard
intensity in the sample to the internal standard intensity of the initial
calibration blank (lCB). If the internal standard intensity is less than 30% or
greater than 120% of the internal standard intensity of the ICB, a fivefold
dilution will be performed on the sample to correct for severe matrix effects,
and the sample reanalyzed.

5. SAFETY

5.1. Procedures shall be carried out in a manner that protects the health and safety of all
Quanterra associates.

5.2. Eye protection that satisfied ANSI Z87.1 (as per the Chemical Hygiene Plan),
. laboratory coat, and chemically resistant gloves must be worn while samples,

standards, solvents, and reagents are being handled. Disposable gloves that have been

('LJ-ixx
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contaminated will be removed and discarded; other gloves will be cleaned
immediately.

5.2.1. Neoprene, natural rubber, nitrile, and TRIonic® Cleanroom gloves provide
varying degrees ofprotection against those chemicals listed. Refer to
permeation/degradation charts for the actual data.

5.3. The health and safety hazards of many of the chemicals used in this procedure have
. not been fully defined. Additional health and safety information can be obtained from

the Material Safety Data Sheets (MSDS) maintained in the laboratory.

5.3.1. The following materials are known to be corrosive:

sulfuric acid; hydrochloric acid; nitric acid; hydrofluoric acid (NOTE:
sulfuric and hydrofluoric acids are used in cleaning the ICP torch and
hydrofluoric acid is also commonly used in air toxics preparations.)

5.3.2. The following materials are known to be oxidizing agents:

nitric acid; hydrogen peroxide.

. 5.3.3. The plasma emits strong UV light and is harmful to vision. AVOID looking
directly at the plasma.

5.3.4. The RF generator produces strong radio frequency waves, most of which are
unshielded. People with pacemakers should not go near the instrument while
in operation.

5.3.5. Refer to Perkin Elmer/Sciex ICP-MS Operator's Manual and the SOP LM
CAL-2000 ICP-MS Operation and Maintenance for information on instrument
safety and precautions.

5.4: Exposure to chemicals must be maintained as low as reasonable achievable,
therefore, unless they are known to be non-hazardous, all samples must be opened,
transferred and prepared in a fume hood, or under other means of mechanical
ventilation. Solvent and waste containers will be kept closed unless transfers are
being made.

(J L/ - IP Cj
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5.5. The preparation of standards and reagents will be conducted in a fume hood with the
sash closed as far as the operation will pennit.

5.6. All work must be stopped in the event ofa known or potential compromise' to the
health and safety of a Quanterra associate. The situation must be reported
immediately to a laboratory supervisor.

5.7. The use ofhydrofluoric acid requires special safety precautions. Consult the facility
EH&S Manager and laboratory supervisor for guidance.

NOTE: Contact may not be painful at first. The fluoride ion rapidly penetrates the
skin and may cause delayed effects: lasting ulcerations, bone degeneration, pulmonary
edema, muscle paralysis, and cardiac arrest. Any suspected exposure to HF
liquid/fumes must be immediately evaluated by appropriate medical staff (i.e. U.c.
Davis Medical Group Emergency Room.) Review Appendix G for a detailed first aid
plan before work with HF begins. .

EQUIPMENT AND SUPPLIES

6.1. Perkin Elmer/Sciex ELAN 5000 ICP-MS

6.2. Argon gas: High.-purity grade (99.99%)

7.. REAGENTS AND STANDARDS

7.1. Reagent grade water from a Milli-Q, Barnstead, or equivalent polishing system
reading 18 Mohm or higher.

7.2. Calibration Standards: Prepare single or multi-element calibration standards as
appropriate for the analysis.

7.3". ICV Stock Solution: Prepare calibration verification standards from a source other
than that used for the calibration.

• 8.

7.4. Calibration Check Standard (CCV): The CCV is a mutlielement solution and can be
the either the ICV or one of the calibration standards.

SAMPLE COLLECTION, PRESERVATION AND STORAGE

c-'-I-/90
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8.3. The analytical holding time for metals is 6 months by ICP-MS.

8.4. Aqueous samples for total metals must be digested before analysis using an
appropriate digestion procedure. The procedure in SOP LM-CAL-2060 for furnace
analysis is the preferred digestion procedure. The ICP digestate may also be used, but
this may increase the effect of interferences due to the presence of hydrochloric acid.
SW846 Preparation Methods 3005, 3010, and 3020 and 3051 may also be used when
appropriate. Upon consultation with the client very clean samples can forego
digestion to help prevent contamintion when very low detection limits are required.

8.5. Soil or waste samples should be digested before analysis using an appropriate
digestion procedure. The furnace digestion in SOP LM-CAL-2060 is preferred and
generally gives acceptable results. SW846 Method 3050 and 3051 may also be used. •

9. QUALITY CONTROL

9.1. . Initial Demonstration of Capability

Prior to analysis of any analyte ':Ising Method 6020, the following requirements must
be met.

9.1.1. Instrument Detection Limit (IDL) - The IDL for each analyte must be
determined for each analyte wavelength used on each instrument. The IDL
must be determined quarterly for the standard analytes listed in Appendix A.
All other elements will be determined annually. If the instrument is adjusted
in any'way that may affect the IDL, the IDL for that instrument must be
redetermined.

9.1.1.1.IDLs shall be determined by multiplying by three the average of the
. standard deviations obtained on three non-consecutive days from the

analysis of a blank solution with seven consecutive measurements per
day.

9.1.1.2.Each measurement must be performed as though it were a separate •
analytical sample.
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9.1.1.3.Each measurement must be followed by a rinse arid/or any other
procedure normally performed between the analysis of separate
samples.

9.1.1.4.The IDL measurement must consist of the same number of replicates
used for analytical samples with the average result used for reporting.

9.1.2.. Method Detection Limit (MDL) - An MDL must be determined for each
analyte/matrix prior to the analysis of any samples. The MDL is determined
using seven replicates of reagent water, spiked with all the analytes of interest,
that have been carried through the entire analytical procedure. MDL's must
be redetermined on an annual basis in accordance with 40 CFR Part 136
Appendix B requirements as detailed in Quanterra QA Policy QA-005. The
spike level should be between the calculated MDL and lOX the MDL to be
valid. At a minimum, the result of the MDL determination must be below the
Quanterra reporting limit.

9.1.3. Linear Range Verification (LR) -The linear range is determined semi-annually
(2x/year) for each element on the standard analyte list. Linearity is usually in
the range of 0 to I million counts. For elements not on the standard analyte
list, linearity will be from 0 to I million counts..

. .
9.1.3.1.The linear range for routinely reported elements must be verified

quarterly. Standards must be run at increasing concentration until
elements are no longer within 10% of true value. The last
concentration where the element was within 10 % of true value is
considered the upper linear range. For those elements not analyzed
routinely the upper linear range can be considered to be the
concentration at 1,000,000 counts.

9.1.4. lnterelement Corrections (lEC)-The ICSA and ICSAB solutions must be run
daily. There are no published ICP-MS acceptance sriteria for either the ICSA
or the ICSAB. Analyses ofthese samples are used to assess the validity of the
elemental equations used for the analysis.

9.2. Method Blank (MS) - One method blank must be processed with each preparation
batch. The method blank consists ofreagent water containing all reagents specific to
the method that is carried through the entire analytical procedure, including
preparation and analysis. The method blank is used to identify any system and
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process interferences or contamination of the analytical system that may lead to the
reporting of elevated analyte concentrations or false positive data.. The method blank
should not contain any analyte of interest at or above the reporting liniit (exception: ..
common laboratory contaminants, see below) or at or above 5% of the me8sured
concentration of that analyte in associated samples, whichever is higher (sample result
must be a minimum of20x higher than the blank contamination level).

• If the analyte is a common laboratory contaminant (copper, iron, or zinc) the data
may be reported with qualifiers if the concentration of the analyte in the method
blank is less than two times the RL. Such action must be taken in consultation
with the client and must be addressed in the project narrative.

• Repreparation and reanalysis of all samples associated with an unacceptable
method blank is required when reportable concentrations are determined in the
samples (see exception noted above).

• If there is no analyte greater than the RL in the samples associated with an •
unacceptable method blank, the data may be reported with qualifiers. Silch
action must be taken in consultation with the client and must be addressed in
the project narrative.

• If the above criteria are not met and reanalysis is not possible, then the sample
data must be qualified. This anomaly must be addressed in the project
narrative and the client must be notified. .

.• For dissolved metals samples which have not been digested or matrix matched, a
CCB result is reported as the method blank. The CCB run immediately prior to
the start of the dissolved sample analyses must be used for this purpose. No more
than 20 samples can be associated with one CCB.

9.3. Laboratory Control Sample (LCS) - One aqueous LCS must be processed with each
preparation batch. The LCS must contain all analytes of interest and must be carried
through the entire analytical procedure. The LCS is used to monitor the accuracy of
the analytical process. On-going monitoring of the LCS results provides evidence
that the laboratory is performing the method within acceptable accuracy and precision
guidelines.

• . If any analyte is outside established control limits the system is out of control and
corrective action must oc(;ur. lJntil in-house control limits are established, a •

. control limit of 80 - 120% recovery must be applied.
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• In the event that an MSIMSD analysis is not possible a Laboratory Control
Sample Duplicate (LCSD) must be analyzed. The RPD ofthe LCS and LCSD.
must be compared to the matrix spike RPD limits.

• In the instance where the LCS recovery is greater than 120% and the sample
results are < RL, the data may be reported with qualifiers. Such action must be
taken in consultation with the client and must be addressed in the case
narrative.

• Corrective action will be repreparation and reanalysis of the batch unless the
client agrees that other corrective action is acceptable.

• For dissolved metals samples which have not been digested or matrix matched, a
CCV result is reported as the LCS. The CCV run immediately prior to the start of
the dissolved sample analyses must be used for this pwpose. No more than 20
samples can be associated with one CCV.

9.4. Matrix SpikelMatrix Spike Duplicate (MSIMSD) - One MSIMSD pair must be
processed for each preparation batch. A matrix spike (MS) is a field sample to which
known concentrations of target analytes have been added. A matrix spike duplicate
(MSD) is a secondaliquot of the same sample (spiked identically as the MS) prepared
and analyzed along with the sample and matrix spike. Some client specific data
quality objectives (DQO's) may require the use of sample duplicates in place of or in
addition to MSIMSD's. The MSIMSD results are used to determine the effect of a
matrix on the precision and accuracy of the analytical process. Due to the potential
v~ability ofthe matrix of each sample, these results may have immediate bearing
only on the specific sample spiked. Samples identified as field blanks cannot be used
for MSIMSD analysis.

• If any analyte recovery or RPD falls outside the acceptance range, the recovery of
that analyte must be in control for the LCS. Control limits of 80 - 120 % recovery

l

and 20% RPD (± RL if concentration is <lOx the RL) must be applied to the
MSIMSD. If the LCS recovery is within limits, then the laboratory operation is in
control and the results may be accepted. If the recovery of the LCS is outside
limits corrective action must be taken. Corrective action will include
repreparation and reanalysis of the batch. MSIMSD results which fall outside the
control limits must be addressed in the narrative.

• If the native analyte concentration in the MSIMSD exceeds 4x the spike level for
that analyte, the recovery data are reported as NC (Le., not calculated). If the
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reporting software does not have the ability to report NC then the actual recovery
must be reported and narrated as follows: "Results outside of limits do not
necessarily reflect poor method performance in the matrix due to high analyte
concentrations in the sample relative to the spike level."

• If an MSIMSD is not possible due to limited sample volume then a laboratory
control sample duplicate (LCSD) should be analyzed. The RPD of the LCS and
LCSD must be compared to the matrix spike RPD limits.

• For dissolved metals samples which have not been digested or matrix matched, a
MSIMSD must be performed per batch of up to 20 samples by spiking two
aliquots of the sample.

9.5. Initial Calibration Verification (ICVIICB) - Calibration accuracy is verified by
analyzing a second source standard (lCV). The ICV must fall within 10% of the true
value for that solution. An ICB is analyzed immediately following the ICV to
monitor low level accuracy and system cleanliness. The ICB result must fall within .•
+1- the reporting limit (RL) from zero. If either the ICV or ICB fail to meet criteria,
the analysis should be terminated, the problem corrected, the instrument recalibrated
and the calibration reverified.

9.6. Continuing Calibration Verification (CCV/CCB) - Calibration accuracy is monitored
. throughout the analytical run through the analysis of a known standard after every 10

samples. The CCV must fall within 10% of the true value for that solution. A CCB
is analyzed immediately following each CCV. The CCB result must fall within +1
RL from zero. Sample results may only be reported when bracketed by valid
ICV/CCV and ICB/CCB pairs. Ifa mid-run CCV or CCB fails, the CCV or CCB may
be reanalyzed once to and accepted if there is a reason for the initial out-of-control
event such as carryover from a high concentration sample. Otherwise, if the CCV or
CCB fails, the analysis for the affected element must be terminated, the problem
corrected, the instrument recalibrated, the calibration verified and the affected
samples reanalyzed. (Refer to Section 11.9 for an illustration of the appropriate rerun
sequence).

9.7. The calibration curve must have a correlation coefficient of 0.995 or greater
(assuming that more than 2 points are used to generate the linear curve).

9.8. The internal standard intensities must be 30% < [IS intensities for the ICB] < 120%.
If this criteria is not met, the sample will be diluted and reanalyzed until the IS
recoveries are within the limits. If the upper control limit is exceeded, the analyst

elf - /9S
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10.

should review the data for the presence of the out-of-control internal standard in the
native sample. Narrate any findings.

I'

9.8.1. The internal standard intensity in the ICV-and ICB should be withi!l20% of
the IS intensity in the instrument standardization solution. lfnot, the analyst

. should check for any instrument anomalies and continue if none are noted.

9.9. Analytical matrix spikes on samples after preparation may be done at the discretion of
a senior ICP-MS operator or Technical Manager to further assess the effect of the
matrix on the results or as an indication of the performance of the interference
equations used in the sample matrix.

9.10. Quality Assurance Summaries - Certain clients may require specific project or
program QC which may supersede the SOP requirements. Quality Assurance
Summaries (QAS) should be developed to ad~ress these requirements.

'..
CALIBRATION AND STANDARDIZATION

10.1. Instrument start-up

10.1.1. Follow the instrument start-up procedure outlined in the ICP-MS
OPERATION AND MAINTENANCE SOP LP-CAL-2000).

'I 0.2. Instrunie~t Tuning

10.2.1. Follow the instrument tuning procedure outlined in the ICP-MS
OPERATION AND MAINTENANCE SOP (LP-CAL-2000).

10.2.2. Mass calibration and resolution checks must be documented and included as
part of the raw data package.

10.2.2.I.Resolution must 'be < 1.0 amu at·10% peak height.

10.2.2.2.Mass calibration must be within ± 0.1 amu from the actual value or
.the mass calibration must be adjusted.

10.3. Standardization
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10.3.1. From the APPLICATIONS menu load the QUANTITATIVE ANALYSIS

application.

-
10.3.2. Load the appropriate parameter set if one already exists or create a new one

for the analytes to be quantitated in the run. Solicit the assistance of a senior
ICP-MS operator in creating a new parameter·file.

10.3.3. See Appendix B for recommended isotopes and interference equations for
commonly analyzed elements.

10.3.4. If no recommended isotopes are given for the element to be analyzed, consult
a senior ICP-MS operator or appropriate reference (see Section 13.2).

10.3.5. See Appendix C or commonly used internal standards.

10.3.6. All masses which could affect data quality should be monitored to detennine •
potential interferences .either simultaneously during an analytical run or in a
separate scan.

10.3.7. Open a new data set for a new analytical run. Title the data set with an
appropriate title such as the date.

10.3.8. In order to simplify data archival, data set names should be limited to eight
characters if possible. . . .

10.3.9. Under the data setdescription enter the statement "ANALYST: (your initials)"
and any other necessary infonnation.

10.3.l0.Two staridards are routinely used for instrument calibration using a simple
linear calibration curve.

• .Low standard - Reagent water matching the sample digestate and
standards, i.e. 1% HNO/0.5% HCI for water samples.

• High standard - the level should be appropriate for the analysis being
perfonned.

10.3.lI.Ifthe use of more than two standards is desired, either the weighted linear or •
blank subtracted calibration types should be selected. The use of a simple



• INDUCTIVELY COUPLED PLASMA
MASS SPECTROMETRY
METHOD 6020

SOP No.SAC-MT-OOOI
Revision No.1
Revision Date: 9/23/96
Page: 13 of45

•

•

linear curve with more than two standarc,is may cause a positive y~intercept

leading to artificially elevated blank levels.

10.3.12.The first line in the data set should be used for the Low Standard. The
standard name must be the same as what the standard concentration file was
named. The Low Standard must be classified as a "standard" (as opposed to a
"blank" which would signal the software to perform blank subtraction, which
is not routinely used). The concentrations entered in the concentration file
should be zero for all elements. Based on this standardization technique a
Simple Linear curve is the most appropriate.

10.3.13.The seconq line should be used for the high standard. Again, the standard
name must match the standard file name. The appropriate concentrations
should be entered in the standard concentration file under the same name and
saved.

10.3.14.Add internal standard to all standards and samples either by spiking or
pumping. Both methods are acceptable.

1O.3.14.1.Ifthe pumping method is used, an additional line for the pump and a
mixing tee are required. The internal standard line must be placed in
the internal standard solution before any analyses are started.

10.3.15.A read delay of45 seconds (60 seconds or longer if using the autosampler)
should be entered in the. configuration portion of the software which will
allow the sample to travel through the sample uptake tubing and equilibrate
through the plasma into the vacuum chamber before the read process is
initiated. This allows all standards and samples to be processed in an identical
manner.

10.3.16.Insert the sampler tube into the blank solution and press PF12 (READ) to
begin the analysis. After the "Measurements Complete" message appears at .
the top left-hand comer of the screen remove the sample uptake tube and

. return it to the rinse solution.

·1 0.3. 17.After the standard data has been collec~ed and processed the data will
automatically be stored and printed.

10.3.18.Repeat step 10.3.16 for the high standard. When complete the instrument is

cL/-/98
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11.1. One time procedural variations are allowed only if deemed necessary in the
professional judgment of supervision to accommodate variation in sample matrix,
radioactivity, chemistry, sample' size, or other parameters. Any variation in procedure
shall be completely documented using a Nonconfonnance Memo and is approved by
a Technical Specialist and QA Manager. If contractually required, the client shall be
notified. The Nonconfonnance Memo shall be filed in the project file.

11.2. Any unauthorized deviations from this procedure must also be documented as a
nonconfonnance, with a cause and corrective action described.

11.3. An instrument or team backlog is generated from the LIMS data system. This
backlog lists the Quanterra (WSAC) project numbers that were assigned to each batch •
or QC lot of samples (a batch or QC lot consists of a maximum of 20 customer
samples). The backlog also shows project due date, number of samples and sample
matrix.

11 A. An analytical run will consist of all customer samples and quality control samples.
analyzed. under a single standardization. Each new standardization will begin a new
analytical run.

. ,
11.5. A new ANALYSIS RUN LOG will be filled out for each analytical run. An

alternative is to print out the "Sample Entry Report" from the Elan computer and
include that.

11.6. Type in the QC and sample infonnation into the sample ID column. You can change
the default dilution factor (1) and enter any additional sample infonnation (such as
QC lots) by pressing SHIFT FS and filling out the detailed sample infonnation.

11.7. In order to use the ICP-MS data upload program into LIMS, the following naming
conventions must be followed:

11.7.1. Samples are identified by project number-sample number and aliquot. For
example, Sample 1 from project 28977 is identified as: 28977-01. •

11.7.2. Matrix spikes, duplicates, and matrix spike duplicates are identified as 28977-



• INDUCTIVELY COUPLED PLASMA
MASS SPECTROMETRY
METHOD 6020

SOP No.SAC-MT-OOOI
Revision No.1 \
Revision Date: 9/23/96
Page: 15 of45

•

0IMS, 28977-01DU, and 28977-01SD, respectively.

11.7.3. Prep Blanks are identified by BLANK.

11.7.4. LCSs are identified as LCS, LCS DUP.

11.8. The order of analysis for the initial QC samples should be:

• ICV

• ICB

• Elemental Equation verification or interference check solution (if
requiredr

• Prep Blank

• LCS

• LCSDUP (if required).

• Samples

11.9. Analysis sequence when out-of-control run QC is observed:

• CCV

• CCB

• Restandardize (see 10.3.16 through 10.3.18)

• CCV

• CCB

• Samples

12. DATA ANALYSIS AND CALCULATIONS
, .

• 12.1. All pertinent calculations are performed by the ELAN software.

CJ-I -dOO
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12.2.1. Units equal mg\L for aqueous samples and mg\kg for soil samples.

12.2.2. If dilutions were required due to insufficient sample interferences, or other
problems, the reporting limits are multiplied by the dilution factor.

12.2.3. For results less than 10 mg\L, two significant figures will be reported. For
results greater than or equal to 10 mg\L, three significant figures will be
reported. Refer to Quanterra Policy QA-0004 for additional information on
significant figures and rounding.

12.2.4. Document any non-standard procedures or anomalies by using the anomaly
program in LIMS.

12.3. Data Package Requirements

12.3.1. A complete data package consists of: the initial masscal, resolution, and
sensitivity checks; run log, copy of parameter file used, level 1 checklist, and
all raw data.

12.3.2. Level I review will be completed by the analyst.

12.3.3. Level II review will be completed by a senior level laboratory analyst familiar
with the technical aspects ofICP-MS and in accordance with the ICP-MS
DATA REVIEW checklists. The instrument operator of an analytical run may
not perform the Level II review for that run.

13. METHOD PERFORMANCE

13.1. Each laboratory must have initial demonstration of performance data on file for each
analyte of interest as described in Section 9.0.

13.2. Refer to Appendix A for the list of analytes using this SOP.

•

13.3. Method performance is determined by the analysis of matrix spike and matrix spike
duplicate samples as well as method blaIiks and laboratory control samples. The •
matrix spike recovery should fall within ±20% and the matrix spike duplicates should
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compare within.± 20% RPD (± RL if concentration is < lOxRL). Method blanks
must meet the criteria specified in Section 9.2. The laboratory control samples.should
recover within 20% of the true value until in-house controlliinits are established.

13.4. Training Qualification

. 13.4.1. The group/team leader has the responsibility to ensure that this procedure is
performed by an associate who has been properly trained in its use and has the
required experience.

14. POLLUTION PREVENTION

14.1. Standards or solutions are not approved for disposal to the sink.

15. WASTE MANAGEMENT

15.1. Waste generated in the' procedure must be segregated and disposed according to the
facility hazardous waste procedures. The Environmental Health and Safety Director
should be contacted if additional information is required.

15.2.. Standards should be purchased and prepared in volumes consistent with laboratory
use to minimize the volume of expired standards to be disposed.

15.3. All waste must be disposed ofaccording to the facilityhazardous waste managment
procedures, Attachment C of the Quanterra Inc. Chemical Hygiene Plan, Section
WS002, Table 1.

15.4. Samples and other solutions containing high concentrations of toxic materials must be
disposed of according to the facility hazardous waste management procedures,
Attachment C of the Quanterra Inc. Chemical Hygiene Plan, Section WS003,
Disposal of Samples After Analysis.

16. REFERENCES

16.1. Source Method: EPA Method 6020 CLP-M, Version 8.

16.2., Quanterra Inc.; Quality Assurance Management Plan, Revision 1.0, May 1996.
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16.3. Quanterra Corporate Policy QA-003 QC Program

16.4. LS-CAL-2002, Standards Preparation-Metals.

16.5. Perkin Elmer/Sciex ELAN model 5000 Users Manual

SOP No.SAC-MT-OOOI
Revision No.1'
Revision Date: 9/23/96
Page: 18 of45

•

16.6. SW846 Method 6020, Revision 0 (3rd Update, September 1994).

16.7. EPA Method 200.8 EMSL office of Research & Development, Cincinnati, OH (Draft
Method, Revision 4.3, August 1990).

16.8. Recommended ICP-MS References

16.8.1. K. E. Jarvis, A. L. Gray, and R. S. Honk, Handbook ofInductively Coupled
Plasma Mass Spectrometry; Chapman & Hall, New Yark 1992.

16.8.2. A. R. Date and A. L. Gray, Applications of Inductively Coupled Mass
Spectrometry, Chapman & Hall, New York 1989. ISBN # 0-41201721-0

17. MISCELLANEOUS (TABLES, APPENDICES, ETC...)

17.1. Deviations From Source Method and Rationale

17.1.1: As a conservation of space, the raw data will only coritain the mean and
standard deviation -results on standard ELAN summary report. As long as
standard deviation data is shown the analyst can make decisions on replicate
quality on standard ELAN summary report.

17.1.2. The ICP-MS is not required to be restandardi~d every 8 hours as long as all
continuing calibration criteria continue to be met.

17.1.3. The continuing calibration standards ate not required to be reanalyzed within
2 hours as long as they continue to meet acceptabi'lity criteria.

•

17.1.4. Each CCV and CCB may be reanalyzed once to verify the instrument is not
out of calibration providing that the next sample has not yet been analyzed and
the analyst has an indication that the CCV or CCB result could have been •
affected by air bubbles, sample carryover, or other problems.
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•

•

17.1.5. A serial dilution is not performed. The,internal standard is used to monitor
matrix interference.

17.1.6. This SOP may be used to analyze for elements not included in Met.ltod 6020,
as long as appropriate QC samples are run with acceptable results.

17.1.7. For reporting consistency, an ICB/CCB is acceptable if the result is <RL.

17.2. Modifications from Previous SOP

17.2.1. Format was updated to be consistent with Quanterra Inc. QA-OOI.

17.2.2. ICSA/ICSAB analysis frequency was increased to "daily." Section 9.1.4.

17.2.3. Linear range studies are conducted semiannually instead of quarterly. Section
9.1.3.

17.2.4. Control limits and corrective actions for the MBLK, LCS and MSIMSD were
updated to reflect Quanterra Inc. QA Policy QA-003. Sections 9.2, 9.3, 9.4.

17.2.5. Safety sections were updated to reflect the Quanterra Inc. Chemical Hygiene
Plan. Sections 5.0, 14.0, 15.0.

17.2.6. Acceptance,criteria for the internal standard was updated. Section 9.8.
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Appendix A

Appendix B

Appendix C

Appendix D

Appendix E

AppendixF

.Appendix G

Appendix H

Standard Analyte List and Reporting Limits

Common Molecular Ion Interferences-Background and Matrix

Recommended Isotopes and Additional Masses Which May be

Monitored

Elemental Equations for Data Calculations

Internal Standards and Limitations for Use

Forms and Documentation

Hydrofluoric Acid First Aid Plan

Flow Diagram

•

•
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Revision No. 1
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. Page: 21 of45

Standard Analyte List and Reporting Limits

Note: Tbese are tbe routine reporting limits for most sample types. Lower reporting limits may be acbievable for special projects. Difficult
sample matrices may cuue reporting limits to be raised.

Element Symbol CAS# Aqueous Report Soil Reporting
Limit. mgIL Limit. mglKg

Aluminum Al 7429-90-5 0.05 5.0

Antimony Sb . 7440-36-0 0.002 0.2

• Arsenic As 7440-38-2 0.002 0.2

Barium Ba 7440-39-3 0.001 0.1

Beryllium Be 7440-41-7 0.001 0.1

Cadmium Cd 7440-43-9 0.001 0.1

Chromium Cr 7440-47-3 0.001 0.'1

Cobalt· Co 7440-48-4 0.001 OJ

Copper Cu 7440-50-8 0.001 0.1

Iron Fe 7439-89-6 0.05 5.0

Lead Pb 7439-92-1 0.001. 0.1

Magnesium Mg 7439-95-4 0.01 1.0

Manganese Mn 7439-96-5 0.001 0.1

Molybdenum Mo 7439-98-7 0.001 0.1

• Nickel Ni 7440-02-0 0.001 0.1 '
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•
Element Symbol CAS # Aqueous Report Soil Reporting

,- Limit; mg/L Limit. mglKg

-Potassium K 7440-09-7 0.05 5.0

Selenium Se 7782-49-2 0.002 0.2

Silver Ag 7440-22-4 0.001 0.1

Sodium Na 7440-23-5 0.05 5.0

Tin Sn 7440-31-5 0.002 0.2

Titanium Ti 7440-03-26 0.001 0.1

Thallium TI 7440-28-0 0.001 0.1 •Vanadium V 7440-62-2 0.005 0.5

Zinc Zn 7440-66-6 0.002 0.2

•
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APPENDIX B (FROM 13.2.6, METHOD 200.8)
,.

COMMON MOLECULAR ION INTERFERENCES IN ICP-MS

BACKGROUND MOLECULAR IONS

Molecular Ion Mass Element

Interferences·

NH+ 15

OH+ 17

• OH2+ 18

C/ 24

CN+ 26

CO+ 28

N
2
+ 28

N2H+ 29

NO+ 30

NOH+ 31

0/ 32

°2IL. 33

36
ArH

+
37• 38ArH+
39

L.-y- dQC2
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Background Molecular Ions

Molecular Ion Mass Element

Interferences*

4°ArH+ 41

CO2+ 44

C02H+ 45 Sc

ArC+, ArO+ 52 Cr

ArN+ 54 Cr

ArNH+ 55 Mn

ArO· 56 •
ArOH+ 57

4oAr36Ar+ 76 Se

40Ar38Ar+ ·78 Se

40~2+ 80 Se

* Method elements or internal standards affected by the molecular ions.

•
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MATRIX MOLECULAR IONS

SOP No.SAC-MT-OOOI
Revision No. 1
Revision Date: 9/23/96
Page: 25 of45

CHLORIDE
\

Molecular Ion Mass Element Interference

35ClO+ 51 V

35ClOH+ 52 Cr

37ClO+ 53 Cr

37ClOH+ 54 Cr

.~.
Ar35CI+ 75 As

Ar37CI+ 77 Se . I

SULFATE

Molecular Ion Mass Element Interference

32S0+ 48

32S0H+ 49

34S0+ 50 V,Cr

34S0H+ 51 V

802+, S2+ 64 Zn

• Ar32S+ 72

Ar34S+ 74

C-L/- ~;;;/O
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PHOSPHATE

SOP No.SAC-MT-OOOI
Revision No.1
Revision Date: 9/23/96
Page: 26 of 45

•

Molecular Ion Mass

47

48

63

Element Interference

Cu

ArP+ 71

GROUP I, II METALS ••
Molecular Ion Mass Element Interference

ArNa+ 63 Cu

ArK+ 79

ArCa+ . 80

MATRIX OXIDES·

Molecular Ion

TiD

ZrO

MoO

Mass

62-66

106-112

108-116

Element Interference

Ni, Cu, Zn

Ag,Cd

Cd

•
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SOP No.SAC-MT-OOOI
Revision No.1'
Revision Date: 9/23/96
Page: 27 of 45

-•

•

* Oxide interferences will normally be very small·and will only impact the method elements when
present at relatively high conceIitrations. Some examples of matrix oxides are listed of which the
analyst should be aware. It is recommended that Ti and Zr isotopes are monitored in solid waste
samples, which are likely to contain high levels of these elements. Mois monitored as a method
analyte.

I
i
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.'
RECOMMENDED ANALYTICAL ISOTOPES AND ADDITIONAL

MASSES WHICH MAY BE MONITORED *

Isotope Element of Interest

21 Aluminum (1)

ill,123 Antimony (1)

12 Arsenic (1)

138,137,1 36,ill,134,132,130 Barium (1)

2 Beryllium (1) •
ill,112,111,110,113,116,106,lQ£ Cadmium (1)

42,43,~,46,48 Calcium (1)

'~,21,~,54 Chromium (1)

~ Cobalt (1)

Ql,Q5. . Copper (I)

~,~,.5l,58 Iron (1)

2.QQ,2ill~ Lead (1)

24,2.5.,2Q Magnesium (1)

~ Manganese (I)

202,2Q.Q,199,201 Mercury •98,96,92,2],94 Molybdenum

C.t-/- - d /3
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Isotope

58~,62&l,64

80,1].,B2.;1~,11., 74

203,2.Q.5.

.6..6,67,68

83

72

139

140

129

ill

105

47,~

125

69

35,37

" " ',;SOP No.SAC-MT-OOOI
• Revision No. I
Revision Date: 9/23/96

. Page: 29 of45

Element of Interest

Nickel (I)

Potassium (I)

Selenium

Silver (I)

Sodium (1)

Thallium (1)

Vanadium (1)

Zinc (1)

Krypton

Gennanium

Lanthanum

Cerium

Xenon

Tin

Palladium

Titanium

. Tellurium

Gallium

Chlorine
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Revision No. 1
Revision Date: 9/23/96
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•
*FROM Table 9 ofMethod 6020 CLP-M)

(1) Element approved for ICP-MS determination by SW846 Method 6020 CLP-M

NOTE: Isotopes recommended for analytical determination are underlined.

•

•
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•
Element Elemental Equation

Se (1.000) (82C)

Ag (1.000) e07C)

Tl (1.000) eosC)

Th (1.000) e 32C)

U (1.000) e 38C)

V (1.000) (SIC) _(3.127) [(S3C) _(0.113) (S2C)]

Zn (1.000)(66C

* Method elements or internal standards affected by the molecular ions.

lliTERNALSTANDARPS

Note

(6)

(7) •
Element

Hi

In

Sc

Tb

y

Elemental Equation

(1.000) ~sC)

Note

(8)

•
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C - Calibration blank subtracted counts at specified mass.

SOP No.SAC-MT-OOOI
Revision No.1
Revision Date: 9/23/96

_Page: 33 of45

(1) Correction for chloride interference with adjustment for Se77-. ArCI 75/77 ratio may be

determined from the reagent blank.

(2) Correction of MoO interference. An additional isobaric elemental correction should be made

if palladium is present.

(3) In 0.4% v/v HCI, the background from CIOH will normally be small. However the

contribution may be estimated from the reagent blank.

(4) Allowance for isotopic variability of lead isotopes.

• (5) Isobaric elemental correction for ruthenium.

(6) Some argon supplies contain krypton as an impurity. Selenium is corrected for Kr82 by

background subtraction. -

(7) Correction of chloride inference with adjustment for Cr53. ClO 51/53 ration may be

determined from the reagent blank.

(8) Isobaric elemental correction for tin.

•

I -
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APPENDIXE

SOP No.SAC-MT-OOOl
Revision No.1
Revision Date: 9/23/96
Page: 34 of45

•
INTERNAL STANDARDS AND LIMITATIONS OF USE

Internal Standard Mass Possible Limitation

6Lithium 6 a

Scandium 45 Polyatomic Ion Interference

Germanium 72

Yttrium 89 a, b •
Rhodium 103

Indium 115 Isobaric Interference by Sn

Terbium 159

Holmium 165

Lutetium 175

Bismuth 209 a

a May be present in environmental samples.

b In some instruments Yttrium may form measurable amounts ofYO+ (105 amu) and YOH+ (106
amu). If this is the case, care should be taken in the use of the cadmium elemental correction
equation. •
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FORMS AND DOCUMENTATION

SOP No.SAC-MT-OOOI
Revision No. 1
Revision Date: 9/23/96
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QUANTERRA INC.

West Sacramento

SOP# ICP-MS ANALYSIS RUN LOG METHOD -

-

ANALYST: FILENAME: DATE:

NO. SAMPLE 1.0. O.F. NO. SAMPLE !.D. O.F. NO. SAMPLE !.D. O.F.

I 26 51

2 27 52

3 28 53

4 29 54

5 30 55

6 31 56

7 32 57

8 33 58

9 .34 59

10 35 60

11 36 61

12 37 62

13 38 63

14 39 64

15 40 65

16 41 66

17 42 67-

18 43 68

19 44 69

20 45 70

21 46 71

22 47 72

23 48 73

24 49 74

•

•
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, so

Standard Verifications: Cal Stock: # ICVIDCS Stock #:

SOP No.SAC-MT-OOOl
Revision No. 1
Revision Date: 9/23/96
Page: 37 of45

•

•

Deviations from SOP: _

____________________........;. --JApproved: _

Quanterra Inc.-WSAC -/sacqa/sop/metalsisacmtOO I.doc
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QUANTERRA INC. (West Sacramento)

Anomalies

SOP No.SAC-MT-OOOl
Revision No.1
Revision Date: 9/23/96
Page: 38 of 45 •

SAMPLE(s) . ANOMALIES

•

•
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1. Prep blank contamination for _

2. MDL's used to meet required reporting limits.

3. QC out of limits for non-required elements.

4. Furnace results taken from ICP data.

SOP No.SAC-MT-000 I
Revision No. I
Revision Date: 9/23/96
Page: 39 of45

5.

6.

7.

8.

9.

•

Sample(s) is/are hazardous due to (characteristic) for (elemenQ.

Sample(s) diluted due to matrix interference, detection limit raised.

Detection limit raised due to matrix interference (no dilution required).

Total and dissolved analysis not consistent.

Other (explain): --'- _

Comments: --------------------------

•
Approved: _

Quanterra Inc.-WSAC

QAQCIBENCHSHEETSIMETALS

Date:------------
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QUANTERRA INC. (West Sacramento)

ICP-MS DATA REVIEW CHECKLIST
,.

LEVELl

SOP No.SAC-MT-OOOl
Revision No. 1
Revision Date: 9/23/96
Page: 40 of45 •

FILENO. PROJECT NOS. ANALYST: DATE: YES NO NA

I. Copy of analysis protocol used included?

2. ICVs & CCVs within 10% of true value?

3. ICB & CeBs < reponing limit?

4. 10 samples or less analyzed between calibration checks?

5. All parameters within linear range. No results reponed from intensity reading with a > sign?

6. LCSIDCS within limits?

7. Prep blank value < reponing limit or all samples >IOx blank?

8.. Internal stand.ard intensities for samples (unless followed by dilution) are > 30% and < 120% of the
ICB intensities?

9. Appropriate dilution factors applied to data?

10. Matrix spike and spike dup within customer defined limits

II. Each batch checked for presence of internal standard in samples?

12. Anomalies entered using L1MS anomaly program.

COMMENTS: _

•

IREVIEWED BY,

DATE:

QAQCIBENCHSHEETSIICPMS

DATA ENTERED BY, i
DATE: ~ •
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QUANTERRA INC. (West Sacramento)

PREVIEW DATA REVIEW

LEVELD

SOP No.SAC-MT-OOOl
Revision No. 1
Revision Date: 9/23/96
Page: 41 of45

•

•

FILENO. PROJECT NOS. ANALYST: DATE:· YES NO' NA

1. Prep and analysis anomalies acceptable?

2. Bench sheets complete?

3. Anomalies noted on Camera Ready Report Cover Sheet?

4. Reanalysis data included?

5. Error corrections made in appropnate manner?

6. QC checked and acceptable?

7. Pl report. checked for transcription errors?

8. Reporting limits correct?

9. Appropriate flags entered?

10. Analysis date reflects date of accepted data?

11. Corrections entered and verified?

12. Data released?

COMMENTS: ~------------------
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LEVEL II REVIEWED BY:

DATE:

Quanterra Inc.-WSAC

QAQCIBENCHSHEETSIPREVIEW

SOP No.SAC-MT-OOOI
Revision No. 1
Revision Date: 9/23/96
Page: 42 of 45

CORRECTIONS ENTERED BY:

DATE:

•

•

•
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•

•

APPENDIXG'

HYDROFLUORIC ACID FIRST AID PLAN
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Hydrofluoric Kid is a very suong inorganic acid.
Both anhydrous hydrofluoric acid (hydrogen

fluoride) and iu solutions are clear. colorless liquids.
When exposed to air. concemrated solutions and
anhydrous hydrofluoric acid produce punaent fumes

"'hicb are especially cfan&erous. Unless heated.
dilute concentntions of hydrofluoric Kid in water do

not produ:e vapors.

N01E: Persoas unfamiliar with ~rof1uoric add

often miszake it or confuse it with ~oric Kid.

AJIhough hydrofluoric acid (HF) and hjdroc:hloric
add (HCJ) sound similar. me IDxiciIy of these two

acids is very different. To demase or avoid coftfusioa.
we recommeDd that HYDROFUJORlC ACID. ad

HYDROGEN FLUORIDE be referred to as UHF".

HF is primarily III indusuiaJ raw mmriaJ. II is UICd

in saainlas aeel manufacturing. iron aDd steel foun.

dms. meW fmishing. alwninwn manufaCUlring. in
organic aDd orpnic chemical manufacturing.
petroleum refuting. mineral processing. glassmaking
and electronic components manufae:uuing. It is abo

used in cenaia industrial and c:onsumcr clcuiD& com
pounds. However.1u lilt ill coasumer products Is
d1scourqed because of tbe tauards described
berc1n.

Most JJOt!.industrial burns are caused by dilute con

caIU'ItioDs of Hr. Most of the HF G5Cd in the dec

nonia iDdumy' is leu than SO«l conmttrllion.

However. many industrial uses of Hf involve c:cm
cemrated (SO-IOO~) HF.

Hydrofluoric Kid (NFl caD cause serious. pIiDful

bums of the skin. Specialized flfSt aid aDd medical

treaunem is requmd. Burns larIer thaD 2! square
lDches (160 square em) may result ID IIrious
I)'Itemk toxidt)",

Hydrofluoric Icid is a highly corrosive Kid which CID

severely bum skin. eyes. W mucous membranes. The

W/PO'" from anhydrous hydrofluoric: Kid or ita CDD

centtIIed IOhnions caD abo bum Ibese 1issucI.

Hydrof1uoric: acid is Iimi1ar ID ocher acids in that abe

initial extent of a bum depends CD the ClDIlICeNlaliaD.

me t.empemure and die durItioa of coaIICl wilb abe

acid. Hydrofluoric acid differs. bowevcr, from ocbet

WARNING: BURNS WITH CONCENTRAT£D HF
ARE USUALLY VERY SERIOUS. wITH THE
POttNTlAL FOR SIGNIFlCANT COMPUCI.'--
nONS DUE TO FLUORIDE TOXICITY. COl
CENTRATED HF. UQUID OR VAPOR. MA
CAUSE SEVERE BURNS. METABOUC IM
BALANCES. PULMONARY EDEMA AND LIfE

THREATENING CARDIAC ARRYTHMIAS.
EVEN MODERATE EXPOSURES TO CONCEN-

. TRATED HF MAY RAPIDLY PROGRESS TO A
FATAUTY IF LEfT tJ'NTREATED.

Allied-Signal is !be worId's Jeacliq .supplier of
hydrofluoric acid. The recommended medical pro
cedura described below are based on many yc&rs ex
perience in dealing with me unique hazards of this
product. in Uiition 10 a review of abc medical

litcralUre. Every effort must be made to prevent cx

~ to hydrofluoric add. If exposure does oc:c:ur.
!he specialized procedures which follow are recom
mended to avoid the very serious coasequences that

miJlu ocherwise o=ur.

Because the med1c:aI tnatmeat or hydronuortc
Kid exposure is so .pedallud and dlfJ'ers from the
treatmeDl 0(other IDorpDkadd exposures. nor all
physicians may be aware of appropriate uaaneru
measures. It is zecornmended dw Hf users make ar-'
nnaem=s ahead of time with local medical resources
10 be 11ft Uw UIUI arc familiar wim first aid

mcuura IDd dw profeuioaal perIOIIDel are familiar

with the toxicity of HF and the aaunem of HF •
posure. "Ibis wauld iDelude. 11 a ~
thoroughly reviewing this booklet aDd making sure
chat treatmem facilities and supplies are available.

Kids twmw me fluoride ion radiJ)'penctrates che

skiD. causing des1ruc'tioD of deep tissue layers in-
. eluding boDe. Unlike ocber acids .which are npidly

DCUtraliz.ed. Ibis procell may continue for days.

Stroaa acid COI'lICCdDations (over 5011). and par

lieu1arly uhydrous HF (AHF or 100«1 HFl. usually
cause immedia1e. severe, burniag pain and a ~hitish

discoloration of me skin which usually proceeds to

blister formalioD. Exposure ID HF vapors can lllw
rau1l in similar bums.

1D comrut ID the imnxdWe effects of concen:..'"1:l.!.:d

8F, die effCdS of CODIaet with more dilute
bydrufluoric acid or Us wpm may be delayed. and

Ibis is CDC of tbe problems with Ihe recognitioD of
IOIDe HF bums. Comet wid! acid concenuations in
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UlCheoscamy. II is ftCOilllft'ICaded dw all pa~
with such exposures be bospitalized for obserYauon.

Because of me IUOIII irriWll DI!Uft of hydrofluoric "
acid. an iftdividual inhalinl HF vapors or fumes will
usually experieDce upper respiruory ,injury ~ with
mucous membrane irriwion and infWnmauon as
well as cough. All individuals suspected of inhalation
should be observed for pulmonary effects. ThiS
would include those iftdividuals wid\ signifICant up
per respiratOl)' irritation. broncho<oDstrietion by
pulmonary auscultation or spirorDCUY. aDd any in
dividual with Hf exposure 10 the bad. chest or neck
areas. It has been reponed that pulmonary edema
may be delayed for several "hours and even up 10 IWO

days. Iftherc is DO initial upper respiratory irritation.
"lignifacant iDha1atioIl expos&lft caD aCDCn1ly be ruled
out.

The Pmnissible Exposure Limit (PEL) let by me
U.S. Occupational Safety and Health Admi~on
(OSHA) is a ceilinllevel of 3 ppm and a 15 minute
shon term exposure·limit (STEL) of6 ppm (24). The
National Institute for Ckcupatioaal Safety and HeAlth

Chronic toltic:fty from overexposure 10 fluoride ion
has been reponed 10 result in tooth moaJing in
children. bone fluorosis and sometimes osteosclerosis
in adults and cbiIdren.

Skeleta1fluorosis is known 10 be assoeiar.ed with ex
cessive exposure 10 fluoride compounds. Cases of
skelew fluorosis have heeD reponed in populations
exposed 10 naturally oa::wJiiil drinkiDg water con
taining greater thaD 10 ppm of fluoride ion and in iD
dividuals exposed 10 high levels of flllOride comain
ing dUSlS. However. skelew fluorosis has DDt been
reponed as a consequence of hydrofluoric: acid ex
posure.

fluorides are not carcinogenic. and have not been

In CIUI t1/ CDntatr ",.. SMsp«ttd Olnuu:t widt
H)vJrojbunic Add:

I. Move victim immediately UDder safei)'
shower or ocher water source and flush ar

. feeled area thoroughly with 1arJe amaums
of cool nmniDg water. Speed in wuhiD&
off the Kid is of primary imponIDce.

2.' Remove all coDWDiJwed clochiD& while
fluahiDa wilb WIJCr.

3. RiDse wilh IarJe amoums of cool nmDina
water.1f0.13~ ZEP~ solutioll or

(NIOSH) has established a level that is immediately
dangerous to life and bc:a1&h (lDLH) 1130 ppm (25). The
American Industrial HYliene Association has
published Emeraency Response Planning Guidelines
seuing 50 ppm as the nwtimum level below which

... nearly all individuals could be exposed for one hour
without experiencing or developinl life-lhreatening
health effeas (ERPO·3). 20 ppm as me maximum
level below which nearly all individuals could be ex
posed for one hour without developing irreversible
health effeas or symptoms which would impair We
ing procective acUOD (ERPO·2). and 5 ppm as the
muimum level below which ac:arIy aU individuals
c:ouId be exposed up to one hourwithout experiencing
ocher dWl mild. nnsiem adverse bealth effects
(ERPO-I) (26).

tr hydrofluoric acid is ingested. severe bums to the
mouth. esophaJUS and aomach may occur. Severe
systemie effeas usually also occur. Inaestion of even
small amounts of dilute HF have resulted in death
(27).

reponed 10 cause male or female reproduetive ef
feeu. Fluoride exposures should be Upt below
recommended levels to assure no adverse effects to
the developina feu! skeletal system.

MODiuning of urine for fluorides is aD accqxed
melbod ofdamnining exposure (28). UriDe fluoride
levels above 3 rna/liter at 1he beJinnins of a
wortshift. Dr above 10 rna/liter at the cod of a
workshift. may indicate excessive absorption of
fluoride. It should be noced that fluorides are often
present in lilnific:aDl amounu in persons not oc:c:upa
tioaally exposed (because of diewy 1OUrc:cs of

"fluoride such U lea). aDd that the urine fluoride deter-
mination is DOC specifac: for Hf (29. 30).

1.5" c:aJc:ium Jlucoaate acl are available.
me rinsiDI may be limited 10 5 minutes.
with me soaks or acl applied as soon as
the riDsina is stopped. IfZEPH1~or
calc:ium Jluc:onate act are DlX available.
riDsiDa tnUSl c:oatiDue UDtiI medical treat
meal is rendaed.

~. WbiJc die ¥idim is beina rinsed with
waser. IOmeoDe JbouId aIen fmt aid or
medical perscxmd IDd anuae for subse
quc:Dt IrC'UIICftI.



3. Ifa physician is noc immediately available. 6. Do DOC Jive Ilimulams unless iDmucted to
apply one or two drops of 0.55 PONTO- do 10 by a physician.

• CAIN~ hydrochloride solution or ocher 7. The victim should be ewniDed by • physi-
aqueous.lOpicaJ ophthalmic ane:s&heric aDd ciaD aDd beId UDder Dbservalion for 11 least
continue irription. U~ no ocher medica- a 24 bour period.
lions unless instruaed 10 do so by a physi- 8. Vapor uposures CIft cause skin •ciano Rubbing of the eyes is to be avoided. mucous membraDe bums IS well

damage 10 pulmonary tissue. Vapor bums
10 me skiD are uared die same II liquid

Immediately move victim to fresh air and
HF bums.

1.
let medical aneatioa.

2. Keep victim warm. quiet and comfonable. I. Have 1he vic:Um drink 1arJe amounts of
3. If breathinl has SlOpped. stan IftirlCial waIa' IS quickly II possible ID dilute the

respiration 11 emce. Mate sure mouth aDd acid. Do DOC iDduc:c vomitiDI. Do DOl live
d1roal are free of fercill' maserial. emetica or bikini soda. Never Jive any-

4. OXYlen should be administered IlIOOD II IhiD& by·mcMb 10 aD uncaascious penon.
possible by a trained iDdividual. CoatiJwc 2. Oive sewral I1asIes of milk or several
GXYJCD while awaitiDl medical aDcDtion ounces of milk of mapaia. MAALOXe•

. UD1ess instructed otherwise by a physician. MYLANTAe etc. The calcium or
5. A nebulized solution of 2.55 c:alcium magnesium in these compounds may act as

aJuc:onate may be administered wiIh olt)'- • antidote.

ren by inhalation. 3. Get imznedia&e medicallllClltioD.

Bums from dilute acid are diffICUlt to distiDpish
from ocbet ehemicaJ bums and usually appear IS

aras of erythema. However. they may progress. if
DOt treated. to an:as ofblisterina. aeaosis or ulcera
tion. Bums from more eonccntrated add hive a
nther characteristic appearance and pracDl II
Ie\'C1"Cly reddened. swolleD an:as with blaDcbed.
whitish rqiODS which· npidly pJ'Olress to blisterinl
&Del DeCrosis. A chick gnnular e~udale usually ap
pears under these blis&ers which requires debfidemenr
and raDDVa1.

Hydrofluoric acid bums cause emaDe paiD. Tbe
paio is thouJblIO result from Der\'e eDdinl inUIDoIl
due to iac:rcucd levels of poea"= ions ill a
tneellular IpKa to c:ompeDyte for me nduc:ed
levels of calcium ioGS which bave beat bouDd by me
fluoride. RelIef 01 paiD II aD ace1Jent lDdlc:aUoa 01
the Iac:caI of tratment aDd, therefore, Ioc:al
.DeStbetic:llboald be ayoided.

Man)' cfjffen:m types of tbmpies have been lUI
Jested for IfF bums. The aim of all tratment is 10
chemically sequester the fluoride ioa aDd 10 preveIIt
cmDSive. cSeep-C.aue destnaioa (31).

~r treatment of burned areas is begun. me victim
should be carefully examined to insu~~ IR DO
ocher bumed an:as which may have been overlooked.

Most Hf bums CID be satisfactorily ueated by im
mersion of the bumed pan ill an iced. 1queOU'.'
aqueous-alcohol) lOlulioD ofaqlWenl&l)' IJM10l

.CDIDpOUDd. Two solutions have becD clinically IU 

eellfal. 0.13S ZEPHIRANe (benzalkonium
cbJoride) or 0.2SHY~ 1622 (benzethonium
cbloride). lUauul IJ/ Iu 4nlItIilIJbiliry IU II 1IQrI

prnt:riptiDfl drill. ZEP~ is nCOtllmDJlied in
dw Unbid SIIuG.

1be saIutioas sbouId be cooled widl ice cubes. (Shaved
or c:nasbed icc IDlY cause aceuive cooIiDI. widl the
daDpr of frDsIbiIa.)

If immenioa ill die IOlutioa is DOC pnctica1. soaked
compreuea of me same iced solution should be ap
plied to die bumed area. The ~rsion or com
preueI staJJd be used tor at IaII two haun. Com
prasa sbouJd be cbIDpd or -ad with additional
JOlwoas tppI"O'UmaIdy CYa)' CWO to (our minutes.

If bliaen are praeal. !bey Ibculd be opened and
dmiDed aDd uea«ic tissue IhouJd be debrided prior
II) ue of~ imml:J1ioD or compresses.

ProIoapd immenioIl ill die iced ZEPHI~
bIth IDly rault iD diJcomfort due to excess chilling;
reliefmay be obnined by rcmoviD& die pan (rom &he
bIdl nery leD 10 fifteeIl minutes for a few miDutes
aDd Ihal reimmersiDa it. Akr the initial 30-60
miDuIes of U'eIImeDt. leis icc caD be used so the 'a
is cool raIber dIaD cold. ~
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uwmem II) be effecliYL OM .mbor bas cautioned
that removal of me JW1 AIdaTmt)' be neceSsary in
the case ofdilute HF Kid (1ess than 10~) bums (32).
The uatin& ph)'SiciaD must consider'the morbiditY '

associated with removal of the aail vcrsus the need II)

uat lhe HF c1pCISUI'C.

If immersion in~ solution is IW1ed im

mediately. it may be possible ID avoid rtmoYia& abe
mil. Sometimes bella' pneuation uDder Ibe nail CIA

be sua:asfuUy a=omplished by ipliUiDa the aai1 or
by drilliftl am:raI barr boles in the aaiJ usini alarp

JlUJC aeed1e ora DIi1 drill. If calcium IIUCODlle in

jection is used as ueatmeDl. me aaiJ may IlilI .. ID

be splitor n:moved. Some authorities Nicouwcnd Ibe
use of general aDeSthesia or a reaional Da'Ye block.
nther dwllocaJ anaabesia. ID teml:We abe DIilIO dw
pein reliefby calcium JIuc:'onIfe iDjecr:ians may be..

as an indicator of effective tratmeDl. When usin&
calcium IIUCODlle injections in the diaits. care mull

be IUen to inject lhe solUlioD slowl)' so as ID avoid
My corJipulUiise 10 abe dn:u1aboa in tbae areas.

Repons in the literalUre have described the use of
mua-aneriaJ injeaioa or infusion of'dilute calcium
Itueonate solutions 10 uar HF bums of the haDd and
digits which do DlX respond ID ocher methods. either

due 10 inIdcquatc or Unpiopel U'CIUneDl. or in cUes
wbere Ii'eaUfal bas beat' pally delayed. Tbe

method is described as follows:

"A Ioq caibeterwas inserted~m
ID die radial anet)' using~ asepcic tech
nique. lDtra-anaial cathe:cet pJaCcinenr was COD

firmed by pressure transducer aDd osdlJOICClpe.
If the bum involved OIl1y the Ihumb. iaca. or
long fingen.1he CIlheIer was advanced oaI)' a

few cemimesen proximally in pn:para1ioa for
. digital subuac:r:iott anmOlflPby. If &he bum iD

VoIved the riq or small fiDaen.!be c:azhe&er was
Idvm:ed _i_II inID!be brachial

. 1"'''-''-' )' artery

bee '''se acc:eu 10 die u1Dar cimdajon wa
no I it.

FoOowin& lIN" 161)' piaccuem 0( the anaiIJ
CIIbec. we performed diPal IUbaIditJu .
1aioIJapby on all puiems in our series 10 ideatity
die oriaiD of vasaa1ar supply 10 diIiD iIwolWld.

0Dce die tip of !be anaiaI cauheccr was in abe
desired IocatioD. a dilute pn:para1ioa of calcium
(aluconate) (10 ml ofa lOS solution mixed in 40

ID 50 mI 'S dwroIe) was WuIed with a pump
appanDII imD the eerbeter CMr four houn. We
Ienmlly have used ca1c:ium Iluconare•••• EIcb
patient wu cbserYed closely cluriDI!be iDfusiaa
period for progressioa of sympIDmS and paeentiaJ

i,' '."
. '. .-

complicatioas of abe procedure. such as altera
tions of dW&J vuazlar supply.

FollowinJ Ibc four-hour infusion, the anerial

catbrJer was maituained in p~ in &be usual
manner while the patient UDderwent an observa
tion period. U typical HF pain mumcd ~rhin

four hours. a second ca1c:ium iDfusion was
repeated umillbe patient was paiD free four hours
foUowing completion of the calcium infusion.
(13)"

This mahod. allboulh ndIcr. iDvolvcd, should be

considered in selec:ced cues. especially where inade

quae or delayed aaanem bas oc:a.tmd.

Where bIisteriDa ud/or 'DeCI'DSis occur. early
dcbridemcm may faciliDle beaIiq.

In iastanea 0{aleDSive bums. skin rraftinI has ct

cuiona1J)' beeD requiR.c1. but Ibe Deed for this creat
mem IbouId be markedly reduced by immi:dialc and

agraaive primaJy aaanem.

Follow-up care requires moDitorin& to prevetU secon
daly infections. and the use of antibiotic aams such
as SILVADE,NEe or OARAMYClN. has proven
effective. HF bums IDlY beal slowly. but if property
tra1Cd IDOSl tal with liuJc or DO ItaI'riD& in 14 10 28

days.

SiJDiracam amounts of Ouoridc ioD may be absorbed
by skiD c:oaw:t. inhalation. or by ingestion. If
systemic absorption of fluoride occurs.
hypocalcemia. bypomqnescnUa aDd hyperkalemia

may'also occur. All of cbesc parameten Deed II) be

monitored ad appropriale therapeutic measures in
sUtured. TIle pIliaIt IbouId be obsa wed for cliDical
sips of bypocaJcania followiDl iftJestion or inbala
boa or folJowiDI arasive bums greatel' Ihan 2'
square iDcba. Serum calcium detemUnations must be

l:lonned immediately and pcrioctica1Jy to monilOf
IIal bypoc:alcemil. Severe lowcrinC of serum

calcium levels C'Il oc:c:ur witbiD cae II) IWO hours CVCIl

wid1 HF bums c:ovc:riDIless tbaD 2-'~ of body sur
face area (7). ContizNous EKO IDODilOrinC to observe
proIoapIioa of !be Q-T iDtenaI ma)' be useful ID

cktea early c:baqa ill ICnIIIl calcium. a1thouah pro- .

fouDd bypoca)mDii foUowina HF exposure has been

rcpoNd in !be abIcDce of EKO cbaDIes·

TIle faD In saum CIIci1Im IDly occur precipitously

followiq lIP C'XpClSUJ'C. III two reponed cases ofa
pclSUft ID aahydrous HF. abe serum calcium fell ID



Pulmoaary fuDction tatiDI may be helpful in assess-
iDa me degree IDd progress of pJ1rnmwy injury.

Specific measures may be Deeded to creat pu.lmcnwy

edema. High doses of paremeraJ aeroids may b..
DeeIded along with Ibe admjnjstration of appropriate

diuretics. Caution sbould be Weal DOl to wtminimr
'cscessive fluid. HetDt cwniilraDoa may require

aaUDem by pblebcxlXD)'. 'Ibe III&DIpZDeDl of
p"morwy edema may result ill~ failure due to
reduced fluid volume, aDd this may be aacbI:r iDdica- .

IioIl for r=al dialysis.

If it is DeCelPIY to rdine azWecY, UIC pDerI1

IIaSUI'CI aDd do DOl _1CIdaUva wbich cau1d cause

cam1 DCnOUI syItaD depraaiaIl or ~cmila
tioIL AIdIouah riabt bean failure is 1IIIIC\Ji' 8i88i!OD ill
cf!emic:wlly-incfl'ced pa'rMDIry edema, IDODitDriDg of
p"rnonary praaure, anerial praaure. aDd ccmral
vaaua pressure may be jnc4ic1!ed

5ecoDdary iDlectioas DIll be 1reaIed. h is preferable
to 111ft IDlibiotic:I ... first lip of iDfeaioD such

u fever or tlChycard.ia. Periodic blood cultures may
be IdYillblc. Propby1lc:Dc use ofamibiocicI is DOt ad

YiIed.

Ingestion Injuries
Jkr first aid is c:OmpIeced <driakiDc IC¥CI'II J1uses
of WItCt followed by IWO &lasses of milt or two

caDCCI of milk of ma"".m, MYLAN1'A-. or odIcr

"'chaM or mapesium CO"ginin, '"'¥ida), do.
atamacb may be IaVqed wUb lime WIler. 1be Le\

lUbe IDDIl be paaed wUb care to ptevem perfomion.
TIa""Cm is me same u for iDpaiDD ofodaer arona
cid.I. Sf!!ZDiC~ is very liRly'SO occur aDd

may regwre agt:SS1ve ue.aanem.

•
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dNg. Care should be taken that HYAMINES 1622 is
used. nor HYAMINE- with other numeric or
alphanumeric modifiers.

CALCIUM CiLUCONATE CiEL is DOt available
commerciall)' ill abe Uailed SWa u a phar
maccuti:a1 qcDl. It, is hoped that a cornmcn:ia1
preparation ofcalcium .IUCOlWe sel will be approved
by die U.s.' Food ad Dru. AdmiDistration. and
become available iIllbe U.S. u it DOW is ill Canida.
Oral Britain. ad ClCber c:aumria. AI me present

lime iIl1he U.s•• bowever. calcium aJuc:orwe gel re
quires a prescription eimer for me compounded gel or
for &be 10~ 1OIutioa. The abelf life is uacenaiD. but it

is teeonuDended dW calcium IIW'O"ate lei be replac
ed on aD amwaJ basis.

CALCIUM GLUCONATE INJECTION. USP (one
pm ill 10 mi. 10~ solution) is labelled for in
Il'aYeftOUS use oal)'. Experience has shown that when

diJuIed to 51' with aonnal 1I1iDe. aDd DIed u
described in this booklet. it is a ufe and effective
trullnem for HF skin exposure. When diluted to
2.'~ and used u described. it is safe for nebulization
and inhalation. and when diluted to I.OS aDd used u
described. it is safe for eye irriptiaa•

CiAR.AMY~ is. Reaistered Trademark ofSeher
ina CcnporatiDil. JCaillwonh. NJ 07033

HYAMJNE- 1622 is • Registered Trademark of
1.DDza.1Dc•• Fairlawn. NJ 07410

K-ye Jell)' is. Rqiacred Tl'Idenwt of Johnson"

Johnson Products. IDe•• New Brunswick. NJ 08903

MAALOX. is • ReIiRcred Trademark of Rorer
Pbarm.....nicaJ Ccnporation. fore Washington. PA
19034
MORCiAN THERAPEUTIC LENS- is • Reaistered
Tndcmart of MorTan. IDe•• MislOUla. MT '9806

MYLANTA. II a Rqis1ered Tndemart of Stuart
Pbamw:esnict's. W"almiqton, DE 19897

PO~ Is. ReJistmd Trademark of Win
cbrop LaboiiltOlia. New York. NY 10016

SlLVADENP Is alt.eaistcrcd Tl'Ildematk of Marion

LaboIItDlIa.1CaDsu City, NO 64137

~ II a Rqis1ered Trademark of Will

dIrap Labor'IIDIies. New York. NY 10016
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SOP No. SAC-MT-OOOI
Revision No. 1.0
Revision Date: 9/23/96
Page: 45 of 43

•

QUANTERRA INC. (West Sacramento)

STANDARD OPERATING PROCEDURE CHANGE FORM

SOP Number: LM-CAL-2041

SOP Title: Analysis of Metals by Inductively CoupledPlasmaIMass Spectrometry

SOP Sections 9.3.2
Affected by
Change:

Reason for Limits were updated to reflect current method requirements.
Addition or
Change:

Change Effective
From [Date):

Change or 9.3.2 Average DCS recovery must be within ± 20% of the expected value.
Addition
(Specific Section;
use additional

.~ " )~ , ..

sheets if
necessary.): ' ..

',I ':-! ,1,

Submitted bylDate:John Barnett

Approved by:·

•

Technical Reviewer:

EH&S Signature:

QA Signature:

Management Signature:

• Must be same signature authorities ofSOP being revised.
d,:\\qsaccaO I\sacqa\sop\amend.dot

Date:

Date:

Date:

Date



INDUCTIVELY COUPLED PLASMA
MASS SPECTROMETRY
METHOD 6020
Appendix H - Flow Diagram

Flow Diagram

Start Up .Instrument

Tune I

Standardize

Generate Analysis
Run Log

Enter QC and sample
'IDs

Run ICV, ICB

Run Elemental
Equation Verification

Standard

SOP No.SAC-MT-OOOl
Revision No.1
Revision Date: 9/23/96
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INDUCTIVELY COUPLED PLASMA
MASS SPECTROMETRY
METHOD 6020
Appendix H - Flow Diagram

Run batch QC and
samples.

,.

RunCCV,CCB
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INDUCTIVELY COUPLED PLASMA
MASS SPECTROMETRY
METHOD 6020
Appendix H - Flow Diagram

Flow Diagram

IStart Up Instrument I

Tune

Standardize

Generate Analysis
Run Log

Enter QC and sample
IDs

Run ICV, ICB

Run Elemental
Equation Verification

Standard

SOP No.SAC-MT-OOOl
Revision No. 1
Revision Date: 9/23/96
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INDUCTIVELY COUPLED PLASMA
MASS SPECTROMETRY
METHOD 6020
Appendix H - Flow Diagram

Run batch QC and
samples..

I Run CCV, CCB I

SOP No.SAC-MT-OOOl
RevisionNo. 1
Revision Date: 9/23/96
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• 2.

1.1. This procedure 'describes the preparation and analysis of mercury (Hg, CAS # 7439- .
97-6) by Cold Vapor Atomic Absorption Spectroscopy (CVAA) using SW-846
Method 747IA and MCAWW Method 245.5.

1.2. CVAA analysis provides for the determination of total mercury (organic and
inorganic). The combination of the oxidants, potassium permanganate and potassium
persulfate, has been found to give 100% recovery with both types of compounds.
Detection limits, sensitivity and optimum concentration ranges for mercury analysis
will vary with the matrices, instrumentation and volume of sample used.

1.3. Methods 7471A and 245.5 are applicable to the preparation and analysis of mercury
in soils, sediments, bottom deposits and sludge-type materials. All matrices require
sample preparation prior to analysis.

1.4. The Quanterra reporting limit for mercury in solid matrices is 0.1 mg/kg based a 0.2 g
sample aliquot (wet weight).

SUMMARY OF METHOD

2.1. This SOP describes a technique for the determination of mercury in. solution. The
procedure is a physical method based on the absorption of radiation at 253.7 nm by
mercury vapor. A representative portion of the sample is digested in sulfuric and

. . nitric acids. Organic mercury compounds are oxidized with potassium permanganate
and potassium persulfate and the mercury reduced to its elemental state with stannous
chloride and aerated from solu~ion in a closed system. The mercury vapor passes
through a cell positioned in the light path of an atomic absorption spectrophotometer.
Absorbance is measured as a functiori of mercury concentration. Concentration of
the analyte in the sample is determined by comparison of the sample absorbance to
the calibration curve (absorbance vs. concentration).

3. DEFINITIONS

3.1. Total Metals: The concentration determined on an unfiltered sample following
digestion.

•
4. INTERFERENCES

Chemical and physical interferences may be encountered when analyzing samples using this
method.



4.1. Potassium pennanganate which is used to breakdown organic mercury compounds
also eliminates possible interferences from sulfide. Concentrations as high as 20 mgIL
of sulfide as sodium sulfide do not interfere with the recovery of inorganic mercury
from reagent water.
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4.4.

4.2. Copper has also been reported to interfere; however, coppe~ concentrations as high as
10 mgIL had no effect on th~ .recovery of mercury from spiked samples. .

4.3. Chlorides can cause a positive interference. Samples high in chlorides require
additional pennanganate (as much as 25 mL) because, during the oxidation step,
chlorides are converted to free chlorine, which also absorbs radiation at 253.7 nm.
Care must be taken to ensure that free chlorine is absent before the mercury is reduced
and swept into the cell. This is accomplished by adding excess hydroxylamine
reagent (25 mL) and purging the sample headspace before stannous chloride is added.
Both inorganic and organic mercury spikes have been quantitatively recovered from
seawater using this technique.

Note: Sufficient addition of pennanganate is apparent when the purple color persists
at least 15 minutes. Some samples may require dilution prior to digestion due
to extremely high concentrations of chloride.

Interference from certain volatile organic materials that absorb at this wavelength
may also occur. If suspected, a preliminary run without stannous chloride can
determine if this type of interference is present. While the possibility of absorption
from certain organic substances present in the sample does exist, this problem is not
routinely encountered. This is mentioned only to caution the analyst of the
possibility. If this condition is found to exist, the mercury concentration in the
sample can be determined by subtracting the result of the sample run without the
reducing .reagent (stannous chloride) from that obtained with the reducing reagent.

4.5. Samples containing high concentrations of oxidizable organic materials, as evidenced
by high COD levels, may not be completely oxidized by this procedure. When this
occurs the recovery of mercury will be low. The problem can be eliminated by
reducing the volume of original sample used.

4.6. The most common interference is laboratory contamination which may arise from
impure reagents, dirty glassware, improper sample transfers, dirty work areas, etc. Be
aware of potential sources of contamination and take appr~priate measures to
minimize or avoid them.

•

•
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5.1. Procedures shall be carried out in a manner that protects the health and safety of all
Quanterra associates.

5.2. Eye protection that satisfies ANSI Z87.1 (as per the Chemical Hygiene 'Plan),
laboratory coat, and appropriate gloves must be worn while samples, standards, ,
solvents, and reagents are being handled. Disposable gloves that have been'
contaminated will be removed and discarded; other gloves will be cleaned
immediately.

5.3. The health and safety hazards of many of the chemicals used in this procedure have
not been fully defined. Additional health and safety information can be obtained from
the Material Safety Data Sheets (MSDS) maintained in the laboratory. The following
specific .hazards are known: '

5.3.1. The following materials are known to be corrosive:

hydrochloric acid, nitric acid and sulfuric acid.

5.3.2. The following. materials are known to be oxidizing agents:

nitric acid, potassium permanganate, potassium persulfate and magnesium
perchlorate.

5.3.3. Mercury is a highly toxic element that must be handled with care. The analyst
must be aware of the handling and clean-up techniques before working with
mercury. Since mercury vapor is toxic, precaution must be taken to avoid its
inhalation, ingestion or absorption through skin. All lines should be checked
for leakage 'and the mercury vapor must be vented into a hood or passed
through a mercury absorbing media such as:

5.3.3.1. Equal volumes of 0.1 M KMn04 and 10% H2S04, or

5.3.3.2. Iodine, 0.25%, in a 3% KI solution:

5.3.4. Magnesium sulfate is known to be a reproductive toxin (mutagen).

5.4. Exposure to chemicals must be maintained as low as reasonably achievable.
Therefore, unless they are known to be non-hazardous, all samples should be opened,
transferred and prepared in a fume hood, or under other means of mechanical



ventilation. Solvent and waste containers will be kept closed unless transfers are
being made.
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6.

5.5. The preparation of standards and reagents will be conducted in a fume hood with the
sash closed as far as the operation will permit.

,5.6. All work must be stopped in the event of a known or potential compromise to', the
health and safety of a Quanterra associate. The situation must be reponed
immediately to a laboratory supervisor.

5.7. Do not look directly into the beam of the Hg lamp. 'The UV light that these lamps
radiate is harmful to the eyes.

5.8. Cylinders of compressed gas must be handled with caution, in accordance with local
regulations. It is recommended that, wherever possible, cylinders be located outside
the laboratory and the gas led to the instrument through approved lines.

5.9. The CVAA apparatus must be properly vented to remove potentially harmful fumes
generated during sample analysis.

EQUIPMENT AND SUPPLIES

6.1. Temperature controlled water bath (capable of maintaining temperature of 90- 95,°C)
or autoclave capable of obtaining 15 lbs., 120°C.

6.2. Atomic Absorption Spectrophotometer equipped with:

6.2.1. Absorption Cell with quanz end windows perpendicular to the longitudinal
axis. Dimensions of the cell must result in sufficient sensitivity to meet the
SOP defined reponing limit. The quanz windows must be maintained to '
provide accurate measurements. Any scratches or fingerprints can alter the'
absorption of UV radiation.

6.2.2. Mercury specific hollow cathode lamp (HCL) or electrodeless discharge lamp
(EDL). . '

6.2.3. Peristaltic pump which can deliver I Umin air.

6.2.4. flowmeter capable of measuring an airflow of 1 Umin.

6.2.5. Recorder or Printer.

•

•
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6.2.6. Aeration Tubing: A straight glass frit having a course porosity and Tygon
tubing is used for the transfer of mercury vapor from the sample bottle to the
absorption cell and return.

6.2.7. Drying device (a drying tube containing magnesium perchlorate or magnesium
sulfate and/or a lamp with a 60 W bulb) to prevent condensation in cell. Th~

lamp is positioned to shine on the absorption cell maintaining the air
temperature in the cell about 10°C above room temperatUre. Other drying
devices that acheive the same purpose are also acceptable (i.e., Gortex filter).

Note: Instruments designed specifically for the measurement of mercury using the
cold vapor technique may be substituted for the atomic absorption
spectrophotometer.

6.3. BOD bottles or equivalent.

6.4. Nitrogen or argon gas supply, welding grade or equivalent.

6.5. Calibrated automatic pipettes or Class A glass volumetric pipettes.

6.6. Class A volumetric flasks.

6.7. Top-loading balance, capable of reading up to two decimal places.

6.8. Thermometer (capable of accurate readings at 95°C).

.6.9. '. Disposable cups or tubes.

7. REAGENTS AND STANDARDS .

7.1. Reagent water must be produced by a Millipore DJ system or equivalent. Reagent
water must be free of the analytes of interest as demonstrated through the analysis of
method blanks.

7.2. Stock (1000 ppm) mercury standards (in 10% RN03) are purchased as custom
Quanterra solutions. All standards must be stored in PEP fluorocarbon or previously
unused polyethylene or polypropylene bottles. Stock standard solutions must be
replaced prior to the expiration date provided by the manufacturer. If no expiration
date is provided, the stock solutions may be used for up to one year and must be
replaced sooner if verification from an independent source indicates a problem.



7.3. Intermediate mercury standard (10 ppm): Take 1 mL of the stock mercury standard
(7.2) and dilute to 100 mL with reagent water. The intermediate standard must be
made monthly and must be prepared in a matrix of 2% HN03 . This acid (2 mL of
concentrated HN03) must be added to the f1.ask/bottle before the addition of the stock
standard aliquot.
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•
7.4. Working mercury standard (0.1 ppm): Take 1 mL of the intermediate mercury

standard (7.3) and dilute to 100 mL with reagent water. The working mercurY
standard must be made daily and must be prepared in a matrix of 0.15% RN03. This
acid (150 uL of concentrated HN03) must be added to the flask/bottle before the
addition of the stock standard aliquot.

7.5. The calibration standards must be prepared fresh daily from the working standard
(7.4) by transferring 0,0.2,0.5, 1.0,2.0,5.0 and 10.0 mL aliquots of the working
mercury standard into sample prep bottles and proceeding as specified in Section 11.1

Note: Alternate approaches to standard preparation may be taken and alternate
volumes of standard may be prepared as long as the accuracy and final .
standard concentrations as detailed in Table I are maintained. For example,
automated mercury systems do not require 100 mL of standard and therefore •
smaller volumes may be generated to reduce waste generation.

7.6. The initial calibration verification standard must be made from a different stock
solution than that of the calibration standards:

7.7.. Refer to Table I (Appendix A) for details regarding the working standard
concentrations for calibration, calibration verification and spiking solutions. All
standards must be processed through the entire analytical procedure including sample
preparation.

7.8. Nitric acid (HN03), concentrated, trace metal grade or better.

Note: If a high reagent blank is obtained, it may be necessary to distill the nitric acid.

7.9. Sulfuric acid (H2S04), concentrated, trace metal grade or better.

.7.9.1. Sulfuric acid, 0.5 N: Dilute 14.0 mL of concentrated H2S04 to 1 liter with
reagent water.

7.10. Hydrochloric acid (Hel), concentrated, trace metal grade or better.

•



7.11. Aqua Regia: Prepare immediately before use by carefully adding three volumes of
concentrated HCI to one volume of concentrated RN03.

•
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• 8.

7.12. 'Stannous sulfate solution: Add 25 g of stannous sulfate to 250 mL of 0.5 N sulfuric.
acid. This mixture is a suspension and should appear cloudy. This solution should be
made daily and should be stirred continuously during use.

,. .
Note: Stannous chloride may be used in place of stannous sulfate. Prepare the

.stannous chloride solution according to the recommendations provided by the
instrument manufacturer.

7.13. Sodium chloride-hydroxylamine hydrochloride solution: Add 12 g of sodium
chloride and 12 g of hydroxylamine hydrochloride to every 100 mL of reagent water.

Note: Hydroxylamine sulfate may be used in place of hydroxylamine hydrochloride.

7.14. Potassium permanganate, 5% solution (w/v): Dissolve 5 g of potassium
permanganate for every 100 mL of reagent water.

7.15. PotaSsium persulfate, 5% solution (w/v): Dissolve 5 g of potassium persulfate for
\

every 100. mL of reagent water.

SAl\1PLE COLLECTION, PRESERVATION AND STORAGE

8.1. Sample holding time for mercury is 28 days from time of collection to the time of
sample analysis.

8.2. 'Soil samples do flOt require pr~servation but must be stored at 4 0 C ± 20 C until the
time of analysis.

•

9. QUALITY CONTROL

Table IT (Appendix A) provides a summary of quality control requirements including
type, frequency, acceptance criteria and corrective action.

9.1. Initial Demonstration ofCapability

Prior to the analysis of any analyte using 7471A or the 245.5, the following
requirements must be met.

9.1.1. Method Detection Limit (MDL) - An MDL must be determined for each
ailalyte/matrix prior to the analysis of any samples. The MDL is determined
using seven replicates of reagent water, spiked with all the analytes of interest,



that have been carried through the entire analytical procedure. MDLs must be
redetermined on an annual basis in accordance with 40 CFR Part 136

.Appendix B requirements. The spike level must be between the calculated
MDL and lOX the MDL to be valid. The result of the MDL determination
must be below the Quanterra reporting limit.
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9.1.2. Initial DeJ1lonstration Study - This requires the analysisof four QC check

samples. The QC check sample is a well characterized laboratory generated .
sample used to monitor method performance. The results of the ir.itial
demonstration study must be acceptable before analysis of samples may begin.

9.1.2.1. Four aliquots of the check sample (LCS) are prepared and analyzed
using the procedures detailed in this SOP and the determinative
SOPs.

9.2. Preparation Batch - A group of up to 20 samples that are of the same matrix and are
processed together using the same procedures and reagents. The preparation batch
must contain a method blank, a LCS and a matrix spike/matrix spike duplicate. In
some cases, at client request, it may be appropriate to process a matrix spike and
sample duplicate in place of the MS/MSD. If clients specify specific samples for
MS/MSD, the batch may contain multiple MS/MSD pairs.

9.3. Sample Count - Laboratory generated QC samples (method blanks, LCS) are not
included in the sample count for determining the size of a preparation batch.
MS/MSD are not included in the sample count unless there are multiple .sets of
MS/MSD per batch. In other words, the first MS/MSD are not counted; all additional
MS and MSDs are counted as samples. .

9.4. Method Blank (MB) - Onemethod·blank must be processed with each preparation
batch. The method blank consists of reagent water containing all reagents specific to
the method that is carried through the entire analytical procedure, including
preparation and analysis. The method blank is used to identify any system and
process interferences or contamination of the analytical system that may lead to the
reporting of elevated analyte concentrations or false positive data. The method blank
should not contain any analyte of interest at or above the reporting or at or above 5%
of the measured concentration of that analyte in associated samples, whichever is
higher (sample result must be a minimum of 20 times higher than the blank
contamination level). . '

•

• Repreparation and reanalysis of all samples associated with an unacceptable
method blank is required when reportable concentrations are determined in the
samples (see exception noted above). •



• If there is no analyte greater than the RL in the samples associated with an
unacceptable method blank, the data may be reported with qualifiers. Such
action must be taken in consultation with the client and must be addressed in
the project narrative.

•
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9.5.

• If the above criteria are not met and reanalysis is not possible, then the sample. . .

data must be qualified. This anomaly must be addressed in the project
narrative and the client must be notified•

.Laboratory Control Sample (LCS) - One LCS must be processed with each
preparation batch. The LCS is used to monitor the accuracy of the analytical process.
On-going monitoring of the LCS results provides evidence that the laboratory is
performing the method within acceptable accuracy and precision guidelines. The LCS
'must be carried through the entire analytical procedure. The CCV results can be
reported as the LCS results since all CCVs (as well as all other standards) are
processed through the sample preparation ~tep with the field samples. No more than
20 samples can be associated with one CCV used for'the purpose of reporting LCS
data.

• If the LCS is outside established control limits the system is out of control and
corrective action must occur. Until in-house control limits are established, a
control limit of 80 - 120% recovery must be applied.

• In the·instance where the LCS recovery is > 120% and the sample results are <
RL, the data may be reported with qualifiers. Such action must be taken in
consultation with the client and must be addressed in the case narrative."

• In the event that an MSIMSDanalysis is.not possible, a Laboratory Control
Sample Duplicate (LCSD) must be analyzed. The RPD of the LCS and LCSD
mustbe compared to the matrix spike RP~ limits.

• Corrective action will be repreparation and reanalysis of the batch unless the
client agrees that other corrective action is acceptable.

•

9.6. Matrix SpikelMatrix Spike Duplicate (MSIMSD) - One MSIMSD pair must be
processed for each preparation batch. A matrix spike (MS) is a field sample to which .
known concentrations of target analytes have been added. A matrix spike duplicate
(MSD) is a second aliquot of the same sample (spiked identically as the MS) prepared
and analyzed along with the sample and matrix spike. Some client specific data
quality objectives (DQO's) may require the use of sample duplicates in place of or in
addition to MSIMSD's. The MSIMSD results are used to determine the effect of a
matrix on the precision and accuracy of the analytical process. Due to the potential
variability of the matrix of each sample, these results may have immediate bearing



only on the specific sample spiked. Samples identified as field blanks cannot be used
for MSIMSD analysis. Spiking levels are provided in Table I (Appendix A).
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• If analyte recovery or RPD falls outside" the acceptance range, the rec~very of

that analyte must be in control for the LCS. Until in-house control limits are
established, a control limit of 75 -""125 % recovery and 20% RPD must be
applied to the MSIMSD. If the LCS recovery is within limits, then the
laboratory operation is in control and the results may be accepted. If the
recovery of the LCS is outside limits, corrective action must be taken.
Corrective action will include repreparation and reanalysis of the batch.
MSIMSD results which fall outside the control limits must be addressed in the
narrative.

• If the native analyte concentration in the MSIMSD exceeds 4 times the spike
level for that analyte, the recovery data are reported as NC (i.e., not
calculated). If the reporting software does not have the ability to report NC
then"the actual recovery must be reported and narrated as follows: "Results
outside of limits do not necessarily reflect poor method performance in the
matrix due to high analyte concentrations in the sample relative to the spike
level."

• If an MSIMSD is not possible due to limited sample volume, then a laboratory
control sample duplicate (LCSD) should be analyzed. The" RPD of the LCS
and LCSD must be compared to the matrix spike RPD limits. "

9.7. Initial Calibration Verification (lCV/lCB) - Calibration accuracy is verified by
analyzing a second source standard (lCV). The ICV result must fall within 20% of
the true value for that solution. An ICB is analyzed immediately following the ICV
to monitor low level accuracy and system cleanliness. The ICB result must fall within
+/- the reporting limit (~) from zero. If either the ICVor ICB fail to meet criteria,
the analysis should be terminated, the problem corrected and the instrument
recalibrated. (See Section 11.2.10 and" Section 11.2.11 for required run sequence). If
the cause of the ICV or ICB failure was not directly instrument related the corrective
action will include repreparation of the associated samples.

•

9.8. Continuing Calibration Verification (CCV/CCB) - Calibration accuracy is monitored
throughout the analytical run through the analysis of a known standard after every 10
samples. The CCV must be a mid-range standard at a concentration other than that of
the ICV. The CCV result must fall within 20% of the true value for that solution. A
CCB is analyzed immediately following each CCV. (See Section 11.2.10 and 11.2.11
for required run sequence.) The CCB result must fall within +/- RL from" zero. Each
CCV and CCB analyzed must reflect the conditions of analysis of all associated
samples. Sample results may only be reported when bracketed by valid ICV/CCV •



and ICB/CCB pairs. If a mid-run CCV or CCB fails, the analysis must be terminated,
the problem corrected, the instrument recalibrated, the calibration verified and the
affected samples reanalyzed. If the cause of the CCV or CCB failure was not directly
instrument related the corrective action will include repreparation of the associated
samples.

•
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9.9. Method of Standard Addition (MSA) -This technique involves adding known·
amounts of standard to one or more aliquots of the sample prior to preparation.· This
technique compensates for a sample interferent that may enhance or depress the
analyte signal, thus producing a different slope from that of the calibration standards.
It will not correct for additive interferences which cause a baseline shift. Refer to
Section 11.2.12 for additional information on when full 4 point MSA is required as
well as Appendix C for specific MSA requirements.

10. CALIBRATION AND STANDARDIZATION

10.1. Calibration standards must be processed through the preparation procedure as
described in Section 11.1.

10.2. Due to the differences in preparation protocols separate calibration ?Dd calibration
verification standards, must be prepared for aqueous and solid matrices.

10.3. Calibration must be performed daily (every 24 hours) and each time the instrument is
set up. The instrument calibration date and time must be included in the raw data.

10.4. Set up the instrument with the operating parameters recommended by the
. manufacturer. Allow the instrument to become thermally stable before beginning

calibration (approximately 30 minutes of warm-up is required). Refer to the facility
specific instrument SOP and CVAA instrument manual for detaiied setup and
operation prototols.

10.5. Calibrate the instrument according to instrument manufacturer's instructions, using a
minimum of five standards and a blank. One standard must be at the Quanterra
reporting limit. Analyze standards in ascending order beginning with the blank. Refer
to Section 7.5 and Table I for additional information on preparing calibration
standards and calibration levels.

10.6.· The calibration curve must have a correlation coefficient of ~0.995 or the instrument'
shall be stopped and recalibrated prior to running samples. Sample results can not be
reported from a curve with an unacceptable correlation coefficient.



10.7. Refer to Section 9.0 for calibration verification procedures. acceptance criteria and
corrective actions.·
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11. PROCEDURE

11.1. Standard and Sample Preparation:

11.1.1. All calibration and calibratlonverification standards (ICV. ICB. CCV,
CCB) are processed through the digestion procedure as well as the field
samples.

11.1.2. Transfer 0, 0.2. 0.5. 1.0. 2.0. 5.0 and 10.0 mL aliquots of the working
standard (7.5) into a series of sample digestion bottles.

Note: Alternate volumes of standard may be prepared as long as the
accuracy and final standard concentrations as detailed in Table I
are maintained.

11.1.3. Add reagent water to each standard bottle to make a total volume of 23.5
mL. Continue preparation as described under 11.1.5 or 11.1.6 below.

11.1.4. Transfer triplicate 0.2 g or 0.6g total portions of a well mixed sample into a
clean sample digestion bottle. Continue preparation as described under
11.2.2 or 11.2.3 below.

11.1.5. Water Bath protocol:

1L 1.5.1. To each standard bottle: Add 5 mL of aqua regia.
To each sample bottle: Add 5 mL of reagent water and 5 mL .

of aqua regia.

11.1.5.2. Heat for 2 minutes in a water bath at 90 - 95 ° C.

11.1.5.3. Cool.

11.1.5.4. Add 50 mL of distilled water.

11.1.5.5. Add 15 mL of potassium permanganate solution.

11.1.5.6. Add 8 mL of potassium persulfaie solution, mix thoroughly

11.1.5.7. Heat for 30 minutes in the water bath at 90 - 95 0c.

•

•
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11.1.5.9. Add 6 mL of sodium chloride-hydroxylamine sulfate solution to
reduce the excess permanganate.

11.1.5.10. To each standard bottle: Add 50 mL of reagent water. To
each sample bottle: Add 55 mL of reagent water.

11.1.5.11. Continue as described under Section 11.2.

11.1.6. Autoclave protocol:

11.1.6.1. Add 5 mL concentrated of H2S04 and 2.5 mL of concentrated
lIN03.

11.1.6.2. Add 5 mL of saturated potassium permanganate solution.

11.1.6.3. Add 8 mL of potassium persulfate solution.

11.1.6.4. Cover digestion bottle with aluminum foil or screw cap loosely
applied.

11.1.6.5. Heat samples at 121°C and 15 lbs. pressure for 15 minutes.

11.1.6.6. Cool.

11.1.6.7. At this point, there should be 44ml total volume in each standard
. and sample' bottle.

Note: Alternate final volumes may be used as long as the
standards and sample are treated the same way.

11.1.6.8. Add 6 mL of sodium chloride-hydroxylamine sulfate solution to
reduce excess permanganate.

11.1.6.9. Continue as described under Section 11.2.

11.2. Sample Analysis:

11.2.1. Because of differences between various makes and models of CVAA
instrumentation, no detailed operating instructions can be provided. Refer to



the facility specific instrument operating SOP and the CVAA instrument
manual for detailed setup and operation protocols.
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11.2.2. All labs are required to detail the conditions/programs utilized for each

instrument within the facility specific instrument operation SOP.

11.2.3. Manual determination:
"

11.2.3.1. Treating each sample individually, purge the head space of the
sample bottle for at least one minute.

11.2.3.2. Add 5 mL of stannous chloride solution and immediately attach
the bottle to the aeration apparatus.

11.2.3.3. Allow the sample to stand quietly without manual agitation while
the sample is aerated (l Umin flow). Monitor the sample
absorbance during aeration. When the absorbance reaches a
maximum and the signal levels off, open the. bypass valve and
continue aeration until the absorbance returns to its baseline level.
Close the bypass valve and remove the aeration device.

11.2.3.4. Place the aeration device into 100 mLs of 1% RN03 and allow to
bubble ri~se until the next sample is analyzed. •

11.2.4.

11.2.5.

Automated determination: Follow instructions provided by instrument
manufacturer.

Perform alinear regression analysis of the calibration standards by plotting
maximum response of the standards vs. ug of mercury. Determine the
mercury concentration in the samples from the linear regression fit of the
calibration curve. Calibration using computer or calculation based
regression curve fitting techniques on concentration/response data is
acceptable.

11.2.6. All measurements must fall within the defined calibration range to be valid.
Dilute and reanalyze all samples for anal~es that exceed the highest
calibration standard.

11.2.7. If the sample results are negative and the absolute value of the negative
result is greater than the reporting limit, the sample must be diluted and
reanalyzed.

•



11.2.8. The samples must be allowed to cool to room temperature prior to analysis
or a decrease in the response signal can occur.

••
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11.2.9. Baseline correction is acceptable as long as it is performed after every
sample or after the CCV and CCB; resloping is acceptable as long as it is
imniediately preceded and followed by a compliant CCVand CCB.

11.2.H>. The following analytical sequence must be ,used with 7471A and 245.5:

Instrument Calibration
ICV
ICB
Maximum 10 samples
CCV
CCB
Repeat sequence of 10 samples between CCVICCB pairs as required to
complete run
CCV
CCB

Refer to Quality Control Section 9.0 and Table II (Appendix A) for quality
control criteria to apply to Methods 7471A aIld 245.5.

Note: Samples include the method blank, LCS, MS, MSD, duplicate, field
samples and sample dilutions. '

11.2.11 .. The following run sequence is consistent with 7471A, CLP and 245.5 and'
may be used as an alternate to the sequence in 11.2.10. This run sequence
is recommended if multiple method requirements must be accommodated
in one analytical run:

Instrument Calibration
ICV
ICB
CRA*
CCV
CCB
10 samples
CCV
CCB
Repeat sequence of 10 samples between CCVICCB pairs as required to

complete run.
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Refer to the appropriate CLP SOP (CORP-MT-00(8) for quality control
requirements for QC samples.

* Refer to the CLP SOP for infonnation on the CRA.

11.2.12. TCLP samples are always prepped as waters:

1) recovery of the analyte in the matrix spike is not at least 50%,

2) the concentration of the analyte does not exceed the regulatory level,
and,

3) the concentration of the analyte is within 20% of the regulatory level.

Appendix E provides guidance on performing MSA analyses. For TCLP
mercury determinations, MSA spikes must be added prior to sampe
preparation.

11.3. To facilitate the early identification of QC failures and samples requiring rerun it is •
strongly recommended that sample data be reviewed periodically throughout the run.

11.4. Guidelines are provided in the appendices on procedures to minimize contamination
of samples and standards, preventive maintenance and troubleshooting.

. 1i .5. One time procedural variations are allowed only if deemed necessary in the
professional judgment of supervision to accommodate variation in sample matrix,
radioactivity, chemistry, sample siz~, <;>r other parameters. Any variation in procedure
shall be completely documented using a Nonconfonnance Memo and is approved by a
Technical Specialist and QA Manager. If contractually required, the client shall be·
notified. The Nonconfonnance Memo shall be filed in the project file.

11.6. Any unauthorized deviations from this procedure must also be documented as a
nonconfonnance, with a cause and corrective action described.

12. DATA ANALYSIS AND CALCULATIONS

12.1. ICV percent recoveries are calculated according to the equation:

%R= l00(Found(lCV)]
. True(lCV) •



•
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12.2. CCV percent recoveries are calculated according to the equation:

%R=Irv1 FOUnd(CCV)]
\. True(CCV)

12.3. Matrix spike recoveries are calculated according to the following equation:

% R = 1OO(SSRS~ SR)

Where:
SSR =Spike Sample Result
SR = Sample Result

SA = Spike Added

12.4. The relative percent difference (RPD) of matrix spike/matrix spike duplicates or
sample duplicates are calculated according to the following equations:

RPD=1

Where:
MS =determined spiked sample concentration
MSD =determined matrix spike duplicate concentration

RPD=1

•
12.5.

Where:
DU1 =Sample result
DU2 =Sample duplicate resuit

For automated determinations, the final concentration determined in solid samples
when reported on a dry weight basis is calculated as follows:

mg/kg, dry weight = (C xV x D)/(W x S)



Where:
C = Concentration (ugIL) from instrument readout
V = Volume of digestate (L)
D = Instrument dilution factor .
W =Weight in g of wet sample digested
S == Percent solids/l00
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Note: A Percent Solids determination must be performed on a separate aliquot when'

dry weight concentrations are to be reported. If the results are to be reported on
a wet weight basis, the "S" factor should be omitted from the above equation.

12.6. For manual (total) determinations, the final concentration determined in solid
samples when reported on a dry weight basis is calculated as follows:

mglkg, dry weight = (C)/(W x S)

Where:
C =Concentration (ug) from instrument readout
W =Weight in g of wet sample digested
S =Percent solids/ I 00

Note: A Percent Solids determination must be performed on a separate aliquot when •
dry weight concentrations are to be reported. If the results are to be reported on
a wet weight basis, the "S" factor should be omitted from the above equation.

12.7. The LCS percent recovery is calculated according to the following equation:

%R = Inri FoundCLCS»). vVl .TrueC LCS)

12.8. Sample results should be reported with up to three significant figures in accordance
with the Quanterra significant figure policy.

13. METHOD PERFORMANCE

13.1. Each laboratory must have initial demonstration of performance data on file for each
analyte of interest as described in Section 9.0.

13.2. Method performance is determined by the analysis of method blank, laboratory
control sample, matrix spike and matrix spike duplicate samples. The matrix spike
recovery should fall within +/- 25 % and the matrix spike duplicates should compare
within 20% RPD. The method blanks must meet the criteria in Section 9.3. The

•



laboratory control sample should recover within 20% of the true value until in house
limits are established.
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13.3. Training Qualification:

The group/team leader has the responsibility to ensure that this procedure is
perfonned by an associate whq ,has been properly trained in its use and has the

. required'experience. . '

14. POLLUTION PREVENTION

14.1. This method does not contain any specific modifications that serve to minimize or
prevent pollution.

15. WASTE MANAGEMENT

•

"-..

•

16.

15.1. Waste generated in the procedure must be segregated and disposed according to the
facility hazardous waste procedures. The· Environmental Health and Safety Director
should be contacted if additional infonnation is required.

REFERENCES

16.1. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd
, Edition, Final Update n, Revision I, September 1994, Method 7471A (Mercury).

16.2. "Methods for the Chemical Analysis of Water andWastes", EPA..;600/4-79-020,
U.S.EPA, August 1983, Method 245.5.

16.3. U.S.EPA S~atement of Work for Inorganics Analysis, ll...M03.0.

16.4. QA-003, Quanterra QC Program.

16.5. QA-004, Rounding and Significant Figures.

16.6. QA-005, Method Detection Limits.
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17. MISCELLANEOUS (TABLES, APPENDICES, ETC••. )

17.1. Modifications/Interpretations from reference method.

17.1.1. Modifications from both 7471A and 245.5.
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17.1.1.1. A potassium persulfate oxidation step has been included to

facilitate the breakdown of organic mercurials which are not
completely oxidized by potassium permanganate. Use of
potassium persulfate in combination with the permanganate
improves the recovery of mercury from organo-mercury
compounds. The use of persulfate has been incorporated in
several recent EPA mercury protocols.

17.1.1.2. The alternate run sequence presented in Section 11.2.11 is
consistent with method requirements. An additional QC analysis
(CRA) was added to accommodate the CLP protocol requirements.

17.1.2. Modifications from Method 7471A

17.1.2.1. Chapter 1 of SW846 specify the use of reagent water with a purity •
equivalent to ASTM Type II water. This SOP specifies the use of a
Millipore DI system or equivalent to produce reagent water. This
SOP requires that reagent water must be free of the analytes of
interest as demonstrated through the analysis of method blanks.

17.1.2.2. Chapter 1 of SW-846 states that the method blank should not
contain any analyte of interest at or above the MOL. This SOP
states that the method blank must not contain any analyte of
interest at or above the reporting limit. .

17.1.2.3. Method 7471A does not state control criteria within the text of the
method. The QC section of 7471A refers the analyst to Section 8.0
of Method 7000A, the generic atomic absorption method, which
discusses flame and furnace methods. The ICV criteria stated in
Method 7000A is ± 10%. This SOP requires ICV control limits of
±20% based on the fact that the mercury ICV, unlike the ICV for
the flame and furnace analytes, is digested and therefore is
equivalent to a LCS. The CLP protocol 245.5 CLP-M recognizes
this factor and requires control limits of ± 20%.

17.1.3. Modifications from 245.5 •
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17.1.3.1. Method 245.5 Section 9.3 states concentrations should be reported
as follows: Between 0.1 and 1 ug!g, to the nearest 0.01 ug;
between 1 and 10 ug!g, to the nearest 0.1ug; above 10 ug!g, to the
nearest ug. Quanterra reports all Hg results under this SOP to two
significant figures.

·17.2. Modifications from previous SOP

None.

17.3. Facility Specific SOPs

Each facility shall attach a list of facility specific SOPs or approved attachments (if
applicable) which are required to implement this SOP or which are used in
conjunction. with this SOP. If no facility specific SOPs or amendments are to be
attached, a statement must be attached specifying that there are none. Refer to the
Appendices for any facility specific information required to support this SOP.

17.4. Documentation and Record Management

• The following documentation comprises a complete CVAA raw data package:

• Raw data.(direct instrument printout)

• Run log printout from instrument software where this option is available or
manually generated run log. (A bench sheet may be substituted for the run log as
long as it contains an accurate representation of the analytical sequence).

• Data review checklist - See App~ndix B

• Standards Documentation (source, lot, date).

• Copy of digestion log.

• Non-conformance summary (if applicable).

•
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Figure 1. Solid Sample Preparation for Mercury - Autoclave Procedure
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Figure 2. Solid Sample Preparation for Mercury - Water Bath Procedure
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•Figure 3. CVAA Mercury Analysis
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TABLE I. MERCURY REPORTING LIMITS, CALffiRATION STANDARD·, QC

STANDARD AND SPIKING LEVELS

Soil RL (mg/kg) 0.1
I-

Std 0 (mgIL) 0

Std 1 (mgIL) 0.0002

Std 2 (mg/l) 0.0005

Std 3 (m~) 0.001

Std 4 (mgIL) 0.002

Std 5 (mgIL) 0.005

Std 6 (mgIL) ** 0.010

ICV (mgIL) 0.001 or 0.0025 ***

Our water LCS for soils 0.0025 or 0.005 ***
currently is being spiked
at 1.0 ppb. Our spiked at
5.0 ppb

MS (mgIL) 0.001

•

• SOP specified calibration levels must be used unless prevented by the instrument 
configuration or client specific requirements. Deviations from specified calibration levels
must be documented in the facility specific instrument operation SOP and must be
approved by the facility technical manager and Quality Assurance Manager.

*. Optional standard which may be used to extend the calibration range as allowed by the
instrument configuration. If the instrument configuration preve~ts the use of 6 standards,
the 2 ppb standard may be eliminated in favor of the 10 ppb standard.

••• Concentration level dependent on high calibration standard used. CCV must be 50% of
the high standard concentration and the ICV must be 20-25 % of the high standard •
concentration.
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TABLE II. Summary Of Duality Control Requirements
QC PARAMETER FREQUENCY * ACCEPTANCE CORRECTIVE

, CRITERIA ACTION
ICV Beginning of every 80 - 120.% recovery. Terminate analysis; .

analytical run. Correct the problem;
- \ Recalibrate or reprep

batch (see Section 9.7).
ICB Beginning of every The result must be within Terminate analysis;

analytical run, +/- RL from zero. Correct the problem;
immediately following Recalibrate or reprep
the ICV. batch (see Section 9.7).

CCV Every 10 samples and 80 - 120 % recovery. Terminate analysis;
at the end of the run. Correct the problem;

Recalibrate and rerun all
samples not bracketed by
acceptable CCV or
reprep batch (see Section
9.8).

CCB Immediately following The result must be within Terminate analysis;
each CCV. +/- RLfrom zero.- Correct the problem;

Recalibrate and rerun all
samples not bracketed by
acceptable CCB or
reprep batch (see Section
9.8).

Method Blank One per sample The result must be less Redigest and reanalyze
preparation batch of than or equal to the RL. samples.
up to 20 samples.

S~ple results greater Note exceptions under
than 20x the blank criteria section.
concentration are
acceptable. See Section 9.4 for

additional requirements.
Samples for which the
contaminant is < RL do
not require redigestion
(See Section 9.4)

*See Sections 11.2.10 and 11.2.11 for exact run sequence to be followed.
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TABLE ll. Summary of Ouality Control Requirements (Continued)
QC PARAMETER FREQUENCY ACCEPTANCE CORRECTIVE .

CRITERIA ACTION
L;lboratory Control One per sample Aqueous LCS must be Terminate analysis;
Sample (LCS) preparation batch of within 80 - 120% recovery Correct the problem; .

up to 20 samples. or in-house control limits. Redigest and reanalyze
all samples associated
with the LCS (see
Section 9.5).

Matrix Spike One per sample 75 - 125 % recovery or in- In the absence of client
preparation batch of house control limits. If the specific requirements,
up to 20 samples. MSIMSD is out for an flag the data; no flag

" analyte, it must ge in required if the sample
. control in the LCS. level is > 4x the spike

added. (see Section
9.6)

For TCLP see Section
11.3.12

Matrix Spike See Matrix Spike 75 - 125 % recovery or in- See Corrective Action
Duplicate house control limits; RPD for Matrix Spike,

S 20%. (See MS)
•

•
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APPENDIXB
QUANTERRA Hg DATA REVIEW CHECKLIST
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Quanterra Hg Data Review Checklist

Instrument:, _Analyst:, _
RunlProject Information

Run Date: _
Prep Batches Run:. _

Circle Methods used: 7470A /245.1: CORP-MT-OOO~Rev I
CLP· AQ CORP-MT-0006 Rev 0

7471/245.5
CLP·SOL

CORP-MT-0007 Rev I
CORP-MT-0008 Rev 0

Review Items

Analyst: _

Comments:

Date: _

2nd Level Reviewer: _ Date: _

•
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APPENDIX C. MSA GUIDANCE

Method of Standard Addition
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Four equal volume aliquots of sample are measured and known amounts of standards are added to
three aliquots. The fourth aliquot is the unknown and no standard is added to it. The concentration.
of standard added to the first aliquot should be 50% of the expected concentration. The
concentration of standard added to the second aliquot should be 100% of the expected concentration
and the concentration of standard added to the third aliquot should be 150% of the expected
concentration. The volume of the unspiked and spiked aliquots should be the same (i.e., the volume
of the spike added should be negligible in relation to the volume of sample).

To determine the concentration of analyte in the sample, the absorbance (or response) of each
solution is determined and a linear regression performed. On the vertical axis the absorbance (or
response) is plotted versus the concentrations of the standards on the horizontal axis using 0 as the
concentration of the unspiked aliquot. An example plot is shown in Figure 1. When the resulting
line is extrapolated back to zero absorbance, the point of interception of the horizontal axis is the
concentration of the unknown. Calculate the correlation coefficient (r) and the x-intercept (where
y=O) of the curve. The concentration in the digestate is equal to the negative x-intercept.

Figure I •

Addn 0 Addn I Addn 2 Addn 3
No Addn Addn of 50% Addn of 100% Addn of 150%

of Expected of Expected of Expected
Amount Amount Amount

j t----------::t.,.....
<:

Cone. of
Sample

,Concentration
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• For the method of standard additions to be correctly applied, the following limitations must be
taken into consideration.

• The plot of the sample and standards must be linear over the concentration range of concern', For
Qest results, the slope of the curve should be similar to that of a plot of ~he aqueous standar~

curve.

• The effect of the interference should not vary. as the ratio of the standard added to the sample
matrix changes.
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Problem Possible Cause

Poor or No Absorbance or Incorrect wavelength
Sensitivity Check failed Dirty windows

Window loose
Etched or dirty optics
Wrong lamp
Bad lamp
Not enough or no sample introduced
Empty sample cup
Incorrectly made standards
Gas leak
EDL power supply set on "Continuous"

Erratic Readings Source lamp not aligned properly
Lamp not prewarmed
Injection tip partially clogged
Contaminated reagents
Contaminated glassware
Drying tube saturated
Bad lamp
Injection tip hitting outside of tube
Injection tip coated or not set properly
Leak in sample tubing
Power fluctuations
Air bubbles in tubing

E~L Won't Light Lamp cable not plugged in
Lamp power set at 0

1 Lamp is dead
Power supply fuse is blown
Short in cord

Standards reading twice or half Incorrect standard used
normal absorbance or concentration Incorrect dilution performed

Dirty cell

Background Correction Light Blinking Background screen.or attenuator faulty
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The following procedures are strongly recommended to prevent contamination:

All work areas used to prepare standards and spikes should be cleaned before and
after each use.

. /

All glassware should be washed with detergent and tap-water and rinsed with 1: I
nitric acid followed by deionized water.

Proper laboratory housekeeping is essential in the reduction of contamination in the
metals laboratory. All work areas must be kept scrupulously clean.

Powdered or Latex Gloves must not be used in the metals laboratory since the powder
contains silica and zinc, as well as other metallic analytes. Only vinyl or nitrile
gloves should be used in the metals laboratory.

Glassware should be periodically checked for cracks and etches and discarded if
found. Etched glassware can cause cross contamination of any metallic analytes.

Autosampler trays should be covered to reduce the possibility of contamination.
Trace levels of elements being analyzed in the samples can be easily contaminated by
dust particles in the laboratory.

The following are helpful hints in the identification of the source of contaminants:

Reagents or standards can contain contaminants or be contaminated with the improper
use of a pipette.

Improper cleaning of glassware can cause contamination.

Separate glassware if an unusuaily high sample is analyzed and soak with sulfuric
acid prior to routine cleaning:
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APpENDIX F. PREVENTIVE MAINTENANCE

A maintenance log is used to record when maintenance is performed on instruments. When an
instrument problem occurs indicate the date, time and instrument number, then identify the problem
and corrective action in the maintenance log.

The following procedures are required to ensure that that the instrument is fully opErational.

(1)PS2(Lee. AbC IdV0 apor AtODllC sorption man (0)

Dailv Semi-annuallv Annuallv

Check Optic Intensity . Check Hg lamp intensity. If Change Hg lamp.

Check aperture. intensity is below 500,000 Check liquid/gas separator.

Check argon flow. clean cell and lenses

Check tubing.

Check drain.

Replace drying tube.
•

f (PE 5(00) (1)At . AbC IdV0 apor OIDIC sorpl10n

Dailv Monthlv

Clean aspirator by flushing with DI water. Clean cell in aaua reeia.

Check tubing and replace if needed. Clean aspirator in aqua regia.

Clean windows with methanol.

Change silica eel in drying tube.

Check argon gas supply.

Adiust lamp.

•
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•
1.1. This procedure describes the analysis of certain metals by Graphite Furnace Atomic

Absorption Spectroscopy (GFAA) using SW-846 protocol, Method 7000A and the .
MCAWW 200 series methods. Table I (Appendix A) lists the routine elements
approved for analysis by Method 7000A and the 200 series methods. Table IA
(Appendix A) lists non-routine elements that may be analyzed under Meth0d 7000A
and the 200 series methods, provided the method perfonnance criteria presented in
Section 13.0 are met.

1.2. GFAA analysis provides for the determination of metal concentrations in the parts per
billion range. Detection limits, sensitivity and optimum concentration ranges of the
metals will vary with the matrices and instrumentation used. The sensitivity and
limited linear dynamic range of GFAA often implies the need to dilute a sample prior
to analysis. The actual magnitude of the dilution can dramatically influence the
quality of the analytical results. Therefore, sample types requiring large dilutions
(>50: 1) should be analyzed by another client approved test procedure that has a birger
linear dynamic range or that is inherently less sensitive than GFAA.

1.3. Method 7000A is applicable to the determination of dissolved, suspended, total
recoverable and total elements in ground water, aqueous samples, solids, sludges,
wastes, sediments, air sampling media, biologIcal tissue, wipes and TCLP, EP and
other leachates/extracts. All matrices require digestion prior to analysis, with the .
exception of analyses for dissolved metals in filtered and acidified aqueous samples.
Although digest~on is not specifically required by the method, some clients and

.regulators do require digestion of dissolved samples and this must be clarified before

.project initiation. .

1.4. Series methods are applicable to the determination of dissolved, suspended, total
recoverable and total elements in ground water, aqueous samples, solids, sludges,
wastes, and sediments. All matrices require digestion prior to analysis, with the
exception of analyses for dissolved metals in filtered and acidified aqueous sample~ if
the criteria in Section 11.2 are met. Although digestion is not specifically required by
the method, some clients and regulators do require digestion of dissolved samples and
.this must be clarified before project initiation.

1.5. This method is not applicable to drinking water samples due to the wide array of state
specific requirements which must be accommodated. Refer to facility specific SOPs

. for guidance on performing drinking water analyses.

•

•
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2.1. This method describes a technique for the determination of elements in solution. The
basis of the method is the measurement of atomic absorption by an optical
spectroscopic technique. A representative aliquot of a sample is placed in a graphite
tube in the furnace, evaporated to'dryness, charred and atomized, causing the atoms to
be vaporized and dissociated ~ithin the graphite tube. A.light beam from a. hollow 
cathode lamp (HCL) or electro~eless discharge lamp (EDL) is directed through the
graphite tube. The intensity of the transmitted radiation decreases in proportion to the
amount of the ground state atoms in the vapor contained within the graphite tube.
Because the wavelength of the light beam is characteristic of the metal being
determined, the light energy absorbed by the sample in the tube is a measure of the
concentration of that metal in the sample. Concentration of the analyte in the sample
is determined by comparison of the sample absorbance to the calibration curve
(absorbance vs. concentration).

2.2. Consult the appropriate SOP's for details on sample preparation methods.

3. DEFINITIONS

3.1. Dissolved Metals: Those elements which pass through a 0.45 urn membrane.
(Sample is acidified after filtration).

3.2. Suspended Metals: Those elements which are retained by a 0.45 urn membrane.

3.3. Total Metals: The concentration determined on an unfiltered sample following
vigorous digestion. '

3.4. Total RecQverable Metals: The concentration determined on an unfiltered sample
following treatment with hot, dilute mineral acid.

4. INTERFERENCES

Chemical and physioal interferences are prevalent when analyzing samples using these
methods.

4.1. The problem of oxide formation is greatly reduced with furnace procedures because
atomization occurs in an inert atmosphere. The technique, however, is still subject to'
chemical interferences. The composition of the sample matrix can have a major
effect on the analysis and must be taken into consideration in the analysis of each
different matrix encountered. The effects of the sample matrix are evaluated by
following the spike recovery check procedure described in Section 9.7.
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•4.2. Matrix modifiers are added to the samples prior to the determination of most analytes.
The modifier prevents premature loss of the analytes as volatile salts and/or helps
prevent signal suppression during atomization due to the formation of high
temperature stable complexes. .

4.3. Background interferences must be compensated for by the use. of background
correction. Background correction is especially important below 350 nm. Certain
samples, when atomized, may absorb or scatter light from the lamp. This can be
caused by the presence of gaseous molecular species, salt particles, or smoke in the
sample beam. Zeeman background correction must be used for all analysis. Zeeman
background correction is effective in overcoming composition or structured
background interferences. It is particularly useful when analyzing for As in the
presence of AI and when analyzing for Se in the presence of Fe.

4.4. Interference from a smoke-producing sample matrix can sometimes be reduced by
extending the charring time at a higher temperature or utilizing ail ashing cycle in the
presence of air, or by diluting the sample. Care must be taken, however, to prevent
the loss of the analyte.

4.5. Samples containing large amounts of organic materials should be oxidized by acid
digestion before being placed in the furnace. In this way, broad band absorption will •
be minimized.

4.6. Carbide formation, resulting from the chemical environment of the furnace, has been
observed in certain elements that form carbides at higher temperatures (e.g., Mo, V).
When carbides form, the metal is released very slowly from the resulting metal
carbide during the atomization cycle. For example, molybdenum may require 30 sec
or more atomization time for the signal to return to the baseline level. Carbide
formation is greatly reduced and sensitivity increased with the use of pyrolytically
coated graphite and must be used for all analysis.

4.7. Based on anion interference studies in the graphite furnace, it is generally accepted
that nitrate is the preferred anion to combine with metal cations. Therefore, nitric
acid is preferable for any digestion or solubilization step. If another acid in addition
to nitric acid is required, a minimum amount should be used. This applies particularly
to hydrochloric acid and, to a lesser extent, to sulfuric and phosphoric acids.

4.8. Memory effects occur when the analyte is not totally volatilized during atomization.
The analyte which remains in the furnace can produce false positive signals on
subsequent samples. This condition depends on several factors: volatility of the
.element and its chemical form, whether pyrolytic graphite is used, the rate of
atomization and furnace design. The analyst should establish the analyte •



concentration which can be injected into the furnace and adequately removed in one
complete set of furnace cycles. This concentration represents the maximum
concentration of analyte within a sample which will not cause a memory effect on the
subsequent samples. If during a sample analysis run this concentration is 'exceeded,
the tube should be cleaned by performing blarik tube burns , as needed, to assure the
memory interference has been eliminated before continuing sample analysis.

•
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4.9. Specific element interferences

• High lead concentrations cause spectral interfe~ences for antimony on the 217.6
. om line. The interference is eliminated by the use of Zeeman background

correction or the use of the secondary wavelength. Antimony also suffers from
an interference produced by K2S04.

• . Arsenic and selenium analyses are subject to many interferences. Elemental
arsenic and selenium and their compounds are volatile and are subject to losses
during sample preparation. Verify that the analyte is not volatilized using spike
samples. A matrix modifier must be added to minimize volatilization during
drying and ashing. Caution must be employed in selecting temperatures and times
for the dry and char steps. In addition to the normal interferences, arsenic and
selenium can suffer from severe nonspecific absorption and light scattering caused
by matrix components during atomization. Arsenic analysis is particularly
susceptible to these problems because of its low analytical wavelength (193.7
nm). Zeeman background correction is used to avoid erroneous high results for
arsenic from aluminum interferences and low bias for selenium from iron
interferences.

• Cadmium can be affected by severe nonspecific absorption and light scattering
caused by matrix during atomization. To minimize this, simultaneous background
correction is required. A matrix' modifier solution can reduce the effects of
premature volatilization from excess chlorides.

• Due to interferences from nonspecific absorption and scattering, background
correction should be used when analyzing for chromium. Low concentrations of
calcium and/or phosphate may also cause interferences. Chromium is very
susceptible to carbide formation and memory effects.. Nitrogen should not be
used as the purge gas because of a possible CN band interference.

• For lead, matrix modification should be used to suppress sulfate interferences:

• The use of hydrochloric acid should be avoided for silver analysis since silver
chloride is insoluble. Storage of silver standards in brown bottles may prevent
silver nitrates from plating on the container walls .



• Hydrochloric acid or excessive chlorides will cause volatilization of thallium at
low temperatures. The use of spike samples helps to verify that losses are not
occurring.
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5.,' SAFETY

5.1. Procedures shall be carried out in a manner that protects the health and safety 'of all'
Quanterra associates.

5.2. Eye protection that satisfies ANSI Z87.1 (as per the Chemical Hygiene Plan),
laboratory coat, and chemically resistant gloves must be worn while samples,
standards, solvents, and reagents are being handled. Disposable gloves that have been
contaminated will be removed and discarded; other gloves will be cleaned
immediately.Neoprene, natural rubber, nitrile and TRIonic® Cleanroom gloves

provide varying degrees of protection against those chemicals listed. Refer to
permeation/degradation charts for the actual data.

5.3. The health and safety hazards of many of the chemicals used in this procedure have
not been fully defined. Additional health and safety information can be obtained from
the Material Safety Data Sheets (MSDS) maintained in the laboratory. The following
specific hazards are known: •

5.3.1. The following materials are known to be corrosive:

hydrochloric acid, nitric acid, sulfuric acid, phosphoric and hydrofluoric acid.

5.3.2. The following materials are known to be oxidizing agents:

nitric acid ,and hydrogen peroxide.

5.4. Exposure to chemicals must be main~ained as low as reasonably achievable.
Therefore, unless they are known to be non-hazardous, all samples should be opened,
transferred and prepared in a fume hood, or under other means of mechanical
ventilation. Solvent and waste containers will be kept closed unless transfers are
being made.

5.5. The preparation of standards,reagents, and the processing of samples will be
conducted in a fume hood with the sash closed as far as the operation will permit.

5.6. The use of hydrofluoric acid requires special safety precautions. Consult the facility
EH&S manager and laboratory supervisor for guidance. '

•



NOTE: Contact may not be painful at first. The fluoride ion rapidly penetrates the
skin and may cause delayed effects: lasting ulcerationS, bone degeneration, pulmonary
edema, muscle paralysis, and cardiac arrest. Any suspected exposure to HF
liquid/fumes must be immediately evaluated by appropriate medical staff (i.e. V.C.
Davis Medical Group Emergency Room.) Review Appendix H for a detailed first aid
plan before wc,rk with HF begins.

•
, GRAPlllTE FURNAcE ATOMIC ABSORPTION SPECTROSCOPY

SW-846 METHOD 7000A and MCAWW 200 SERIES METHODS
SOP No. CORP-MT-0003SAC
Revision No. 1.1
Revision Date: 09-4-96
Page: 8 of 51

•

•

5.6.1. The CA Emergency Medical Services Authority recommends a magnesium
sulfate solution (Epsom salt) or lime water (CaOH) as effective irrigating
solutions. Magnesium-containing antacids (Maalox® or Mylanta®) can be
applied topically.

5.6.2. Some metals react with·HF to release flammable hydrogen gas.

5.6.3. Glass reacts with HF to produce toxic silicon tetrafluoride.

5.7. All work must be stopped in the event of a known or potential compromise to the
health and safety of a Quanterra associate. The situation must be reported
immediately to a laboratory supervisor.

5.8. The Zeeman background correction technique utilizes a strong magnet. People with
electronic cardiac pacemakers or similar devices that are affected by strong magnetic
fields should not be near the instruments during operation.

5.9. Do not look directly into the beam of a HCL or EDL. The UV light that these lamps
radiate is harmful to the eyes. ,

5.10: . Do not look directly at the graphite tube when iris heated to inca,ndescence to avoid
possible injury to the eyes from the 'intense radiation.

. I

5.11. The furnace heats to approximately 3000°C during atomization. Therefore, to avoid
bums, be cautious not to touch the furnace housing until the furnace has cooled
sufficiently.

5.12. Cylinders of compressed gas must be handled with caution, in accordance with local
regulations. It is recommended that,.wherever possible, cylinders be located outside
the laboratory and the gas led to the instrument through approved lines.

5.13. The furnace must be properly vented with an exhaust hood directly over the furnace
chamber to remove potentially harmful fumes generated when samples are heated.' r'
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•
6.1. Atomic Absorption Spectrophotometer equipped with graphite furnace, autosampler

and background correction.

6.2. Hollow cathode (HCL) or electrodeless ~scharge lamp (EDL) with EDL power
supply.

6.3. Argon gas supply, welding grade or equivalent.

6.4. PyrolYtically coated graphite tubes and platfonns.

6.5. Coolflow or appropriate water cooling device.

6.6. Calibrated automatic pipettes or Class A glass volumetric pipettes.

6.7. Class A volumetric flasks.

6.8. Autosampler cups.

6.9. Disposable cups or tubes.

.7. REAGENTS AND STANDARDS

7.1. Stock standards are purchased as custom Quanterra multi-element mixes or as single
element solutions. All standards must be stored in FEP fluorocarbon or previously
.unused polyethylene or polypropylene bottles. Stock standard solutions must.be
replaced prior to the expiration date provided by the manufacturer. If no expiration
date is provided, the stock solutions may be used for up to one year and must be

. replaced sooner if verification from an independent source indicates a problem.

7.2. Working calibration and calibration verification solutions must be made daily.
Standards must be prepared in a matrix of 2% HN03 per 100 mL for all analytes
except antimony. Antimony standards must be made in a matrix of 2% HN03 and 5%
HCl.

7.3. Refer to Tables ill, N, and V (Appendix A) for details regarding the working
standard concentrations for calibration, calibration verification and spiking solutions.

7.4. Concentrated nitric acid (HN03), trace metal grade or better.

7.5. Concentrated hydrochloric acid (HCI), trace metal grade or better.

•

•
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7.7. Reagent water must be produced by a Millipore DI system or equivalent. Reagent
water must be free of the analytes of interest as demonstrated through the analysis of
method blanks.

7.8. Matrix modifiers as recommended by instrument manufacturers. The use of a
palladium modifier is strongly recommended for the detennination of all analytes.
This will correct for general chemical interferences as well as allow for higher char
and atomization temperatures without allowing the premature liberation of analyte.

8. SAMPLE COLLECTION, PRESERVATION, AND STORAGE

8.1. Sample holding times for metals are six months from time of collection to the time of
analysis.

8.2. Aqueous samples are preserved with nitric acid to a pH of <2 and may be stored in
either plastic or glass. Refrigeration is not required. Preservation must be verified
prior to analysis.

8.3. Soil samples do not require preservation but must be stored at 4°C ± 2° until the time
of analysis.

9. QUALITY CONTROL

Table VI (Appendix A).provides a summary of quality control requirements including
type, frequency, acceptance criteria and corrective action.

9.1. Initial Demonstration of Capability

Prior to the analysis of any analyte using 7000A or the 200 series methods, the
following requirements must be met.

9.1.1. Instrument Detection Limit (IDL) -The IDL for each analyte must be
detennined for each analyte wavelength used on each instrument. The IDL
must be detennined annually. If the instrument is adjusted in any way that
may affect the IDL, the IDL for that instrument must be redetennined. For
example, the IDL must be redetennined after the instrument is moved or the .
internal optics cleaned. The IDL shall be detennined by multiplying by 3, the
standard deviation obtained from the analysis of a standard solution (each
analyte in reagent water) at a concentration 3 - 5 times the previously
detennined IDL, with seven consecutive measurements. Each measurement
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•must be performed as though it were a separate analytical sample (i.e., each
measurement must be followed by a rinse and/or any other procedure
performed between the analysis of separate samples). Analytical spikes are
not required for IOL determinations by 7000A and 200 series methods. IOLs
determined 'by the CLP procedure can be used for this method. The result of
the IOL determination must be below the Quanterra t:epprting limit.

,- .
9.1.2. Method Detection Limit (MDL) - An MDL must be determined for each

analyte/matrix prior to the analysis of any samples. The MDL is determined
using seven replicates of reagent water, spiked with all the analytes of interest,
that have been carried through the entire analytical procedure. MDLs must be
redetermined on an annual basis in accordance with 40 CFR Part 136
Appendix B requirements as detailed in Quanterra QA Policy QA-005. The
spike level must be between the calculated MDL and lOX the MDL to be
valid. The result of the MDL determination must be below the Quanterra
reporting limit.

9.2. Method Blank (MB) - One method blank must be processed with each preparation
batch. The -method blank consists of reagent water containing all reagents specific to
the method that is carried through the entire analytical procedure, including
preparation and analysis. The method blank is used to identify any system and •
process interferences or contamination of the analytical system that may lead to the
reporting of elevated analyte concentrations or false positive data. The method blank
should not contain any analyte of interest at or above the reporting limit (exception:
common laboratory contaminants, see below) or at or above 5% of the measured
concentration of that analyte in associated samples, whichever is higher (sample result
must be a minimum of 20 times higher than the blank contamination level).

• If the analyte is a common laboratory contaminant (copper, iron, lead or zinc) the
data may be -reported with a qualifier if the concentration of the analYte in the
method blank is less than two times the RL (see Appendix G) Such action must
be taken in consultation with the client and must be addressed in the project
narrative.

• Repreparation and reanalysis of all samples associated with an unacceptable
method blank is required when reportable concentrations are determined in the
samples (see exception noted above).

• If there is no analyte greater than the RL in the samples associated with an
unacceptable method blank, the data may be reported with qualifiers. Such
action must be taken in consultation with the client and must be addressed in
the project narrative. •



.• If the above criteria are not met and reanalysis is not possible, then the sample
data must be qualified. This anomaly must be addressed·in the project
narrative and the client must be notified.

•
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•

• For dissolved metals samples which have not been digested, a continuing
calibration blank (CCB) result is reported as the method blank. The CCB run'
immediately prior to the start of-the dissolved sample analyses must be used for
this purpose. No more than 20 samples can be associated with one CCB~

9.3. Laboratory Control Sample (LCS) - One aqueous LCS must be processed with each
preparation batch. The LCS must contain all analytes of interest and must be carried
through the entire analYtical procedure. The LCS is used to monitor the accuracy of
the analytical process. Aqueous LCS spike levels are provided in Table ill (Appendix
A). On-going monitoring of the LCS results provides evidence that the laboratory is
performing the method within acceptable accuracy and precision guidelines.

• If any analyte is outside established control limits the system is out of control
and corrective action must occur. Until in-house control limits are
established, a control limit of 80 - 120% recovery must be applied.

• 1n the event that an MSIMSD analysis is not possible, a Laboratory Control
Sample Duplicate (LCSD) must be analyzed. The RPD of the LCS and LCSD
must be compared to the matrix spike RPD limits.

• In the instance where the LCS recovery is greater than 120% and the sample
results are < RL,the data may be reported with qualifiers. Such action must
be taken in consultation with the client and must be addressed in the case
narrative•

•. Corrective action will be repreparation and reanalysis of the batch unless the
client agrees that other corrective action is acceptable.

• For dissolved metals samples which have not been digested, a continuing
calibration verification (CCV) result is reported as the LCS. The CCV run
immediately prior to the start of the dissolved sample analyses must be used
for this purpose. No more than 20 samples can be associated with one CCV.

9.4. Matrix SpikelMatrix Spike Duplicate (MSIMSD) - One MSIMSD pair must be
processed for each preparation batch. A matrix spike (MS) is a field sample to which
known concentrations of target analytes have been added. A matrix spike duplicate
(MSD) is a second aliquot of the same sample (spiked identically as the MS) prepared
and analyzed along with the sample and matrix spike. Some client specific data
quality objectives (DQO's) may require the use of sample duplicates in place of or in



addition to MSIMSD's. The MSIMSD results are used to detennine the effect of a
matrix on the precision and accuracy of the analytical process. Due to the potential
variability of the matrix of each sample, these results may have immediate bearing
only on the specific sample spiked. Samples identified as field blanks cannot be used
for MSIMSD analysis. Spiking levels are provided in Table III (Appendix A).
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•
• If any analyte recovery or RPD falls outside the acceptance range~ the,'recovery

of that analyte must be in control for the LCS and the MSIMSD must be
reanalyzed once to confirm the out of control event. Until in-house control
limits are established, a control limit of 80 - 120 % recovery and 20% RPD
must be applied to the MSIMSD. If the LCS recovery is within limits, then
the laboratory operation is in control and the results may be accep.ted. If the
recovery of the LCS is outside limits, corrective action must be taken.
Corrective action will include repreparation and reanalysis of the batch.
MSIMSD results which fall outside the control limits must be addressed in the
narrative.

• If the native analyte concentration in the MSIMSD exceeds 4 times the spike
level for that analyte, the recovery data are reported as' NC (i.e., not
calculated). If the reporting software does not have the ability to report NC
then the actual recovery must be reported and narrated as follows: "Results •
outside of limits do not necessarily reflect poor method performance in the
matrix due to high analyte concentrations in the sample relative to the spike
level."

• If an MSIMSD is not possible due to limited sample volume, then a laboratory
control sample duplicate (LCSD) should be analyzed. The RPD of the LCS
and LCSD must be compared to the matrix spike RPD limits.

• For dissolved'm'etals samples which have not been digested, a MSIMSD must
be performed per batch of up to 20 samples by spiking two aliquots of the
sample at the levels specified in Table III (Appendix A).

9.5. Initial Calibration Verification (lCV/lCB) - Calibration accuracy is verified by
analyzing a second source standard (ICV). The ICV result must fall within 10% of
the true value for that solution. An ICB is analyzed immediately following the ICV to
monitor low level accuracy and system cleanliness. The ICB result must fall within

,+/- the reporting limit (RL) from zero. If either the ICV or ICB fail to meet criteria,
the analysis should be terminated, the problem corrected and the instrument
recalibrated. (See Section 11.14 for required run sequence).

9.6. Continuing Calibration Verification (CCV/CCB) - Calibration accuracy is monitored
throughout the analytical run through the analysis of a known standard after every 10 •



samples. The CCV must be a mid-range standard at a concentration other than that of
the ICV. For analyses that require 200 series methods the CCV result-must fall within
10% of the true value. For Method 7000A, the CCV result must fall within 20% of
the true value for that solution. A CCB is analyzed immediately following each CCV.
(See Section 11.14 and 11.15 for required run sequence.) The CCB result must fall
within +1- RL from zero. Each CCV and CCB analyzed must reflect the conditions of
analysis of all associated samples. Sample results may only be reported when- .
bracketed by validICV/CCV and ICB/CCB pairs. If a mid-run tcv or CCB fails, the
analysis must be terminated, the problem corrected, the instrument recalibrated, the .
calibration verified and the affected samples reanalyzed.

•

. '." : ::' . .' ~'.
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•

9.7. Spike Recovery Check (AS) - In order to verify the presence or absence of matrix
interferences, a post digest analytical spike is analyzed for each sample, including the
method blank.. A post digest spi~e is not required on the LCS or matrix spike sample.
The analytical spike of a sample must be run immediately after that sample. See
Table ill (Appendix A) for spiking levels. The percent recovery of the spike will then
determine how the sample will be quantitated and reported as follows:

• "If the spike recovery is less than 40%, the sample must be diluted and rerun with
another spike (recommended dilution 5-1OX) and flagged with the appropriate
qualifier (see Appendix G). If the spike recovery still falls less than 40% the
client should be contacted and an alternate method of analysis recommended (i.e.,
Trace or ICP).

• If the spike recovery is greater than or equal to 40% and less than -85%, report the 
data with the following flag: "Post digestion spike recovery fell between 40-85%
due to matrix interference." -

• If the spike recovery, is greater than or equal to 85% and less than or equal to
115%, report the data unflagged.

• If the spike recovery is greater than 115% and less than 150% and the sample,
result is less than the Quanterra reporting limit, then report the data unflagged.

• If the spike recovery is greater than 115% and less than 150% and the sample
result is greater than the Quanterra reporting 'limit, then report the data with the
following flag "1": "Post digestion spike recovery fell between 115-150% due to
matrix interference.'"

• If the spike recovery is greater than 150% and the sample result is less than the
Quanterra reporting limit, then report the data unflagged.



• If the spike recovery is greater than 150% and the sample result is greater than the
Quanterra reporting limit then dilute the sample and rerun with another spike.
Until the spike recovery falls less than 150%, this dilution step must be repeated.

• If the method blank (MB) analytical spike recovery is less than 85% or greater
than 115%, the spiking solution must be verified by respiking and rerunning the
MB once. If the MB analytical spike is still out of control, correct the problem
and reanalyze all analytical samples associated withthat blank..
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•

9.8. Method of Standard Addition {MSA) -This technique involves adding known
amounts of standard to one or more aliquots of the processed sample solution. This
technique compensates for a sample interferent that may enhance or depress the
analyte signal, thus producing a different slope from that of the calibration standards.
It will not correct for additive interferences which cause a baseline shift. By
definition, the recovery check procedure defined in Section 9.7 is a single point MSA.
Sample results are not biased corrected based on the single point MSA result unless
this is specifically requested by the client. Refer to Section 11.16 for additional
information on when full 4 point MSA is required as well as Appendix C for specific
MSA requirements.

9.9. Quality Assurance Summaries - Certain clients may require specific project or
program QC which may supersede the SOP requirements. Quality Assurance
Summaries (QAS) should be developed to address these requirements.

10. CALIBRATION AND STANDARDIZATION

10.1. Set up the instrument with the operating parameters recommended by the
.manufacturer. Allow the instrument to become thermally stable before beginning
calibration (approximately 30 rriinutes of warm-up is reqliired). Refer to the facility
specific instrument SOP and OFAA instrument manual for detailed setup and
operation protocols.

10.2. Calibrate the instrument according to instrument manufacturer's instructions, using a
minimum of three standards and a blank. See Table V (Appendix A) for calibration
standard details. One standard must be at the Quanterra reporting limit as defined in
Tables I and IA (Appendix A). Calibration standards must be prepared fresh daily.

10.3. Calibration must be performed daily (every 24 hours) and each time the instrument is
set up for an element. The instrument calibration date and time must be included in
the raw data.

•

10.4. Refer to Section 9.0 for calibration verification procedures, acceptance criteria and •
corrective actions. .

eLf-3D;
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•

•

11.1. Because of differences between various makes and models of GFAA instrumentation,
no detailed operating instructions can be provided. Refer to the facility specific
instrument operating SOP and th.e GFAA instrument manual for detailed setup and
operation protocols.

. .
e Table IT (Appendix A) provides recommended GFAA analytical guidelines for

wavelength, char and atomization temperatures, and tube type.

eAlllabs are required to detail the furnace conditions/programs utilized for each
analyte/instrument within the facility specific instrument operation SOP.

11.2. For 200 series analyses, dissolved samples must be digested unless it can be
documented that the sample meets all of the following criteria:

A. COD is < 20 ppm.
B. Visibly transparent with a turbidity measurement of 1 NTU or less.
e. Colorless with no perceptible odor.
D. Is of one liquid phase and free of particulate or suspended matter following

acidification.

11.3. The use of an autosampler for all runs is required: The use of an autosampler for the
addition of matrix modifier and analytical post digestion spikes is strongly
recommended if the in~trument in use is capable of the automated additions.

11.4. To reduce the number of reruns due to dilutions it is recommended that whenever
possible the samples be run by ICP first to "screen" the samples prior to GFAA
·analysis. The infonnation obtained from the ICP run will enable the analyst" to either
eliminate the GFAA analysis completely (i.e., if sufficiently high report ICP result
with client approval) or dilute the samples appropriately. Screening also may prevent
potential contamination of the analytical system as well as other samples during the
instrument run.

11.5. To facilitate the early identification of QC failures and samples requiring rerun it is
strongly recommended that sample data be reviewed periodically throughout the run.

11.6. To facilitate the data review and reporting processes it is strongly recommended that.
all necessary dilutions and post digestion spikes be performed before closing out the
instrument run.

1.1.7. Daily, prior to the analysis of-samples, a sensitivity check must be performed and
recorded. The sensitivity of the instrument may be checked by calculating the

t'-l -30~



characteristic mass. If the daily results do not compare within +/- 30% of the
reference sensitivity the instrument may need adjustment. Refer to Appendix D for
assistance if the criterion is not met.
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•
11.8. At a minimum, single burn analyses will be performed. When double burns are

performed, the CV or RSD must be less than or equal to 20% if the sample results are
greater than the reporting limit. . . .

11.9. All measurements must fall within the defined calibration range to be valid. Dilute
and reanalyze all samples for analytes that exceed the highest calibration standard.
Acid strength must be maintained in the dilution of samples through the use of
acidified dilution water (2% RN03).

11.10. If the sample results are negative and the absolute value of the negative result is
greater than the reporting limit, the sample must be diluted and reanalyzed.

11.11. Samples requiring large dilutions due to the presence of high concentrations of
analyte may be reported using alternate techniques (i.e., ICP, flame) with the
approval of the client. Whenever possible, samples should be processed by ICP, prior
to GFAA, to facilitate in determining appropriate dilution factors or eliminate the
GFAA analysis altogether. •

11.12. Baseline correction or cleanout burns are acceptable as long as it is performed after
every sample or after the CCV and CCB; resloping is acceptable as long as it is
immediately preceded and followed by a compliant CCV and CCB. Cleanout bums
must be counted as injections when determining instrument QC frequency.

11.13. Graphite tubes may be·changed. during an analytical run, providing the last samples
analyzed on the tube are a compliant CCV and CCB, and the first samples analyzed

.. on the new tube are a compliant ccV and CCB.

11.14. The following analytical sequence must be used with 7000A and 200 series methods:

Instrument Calibration (Blank and three standards)
ICV
ICB
Maximum 10 samples
CCV
CCB
Maximum 10 samples
CCV
CCB •



Repeat sequence of 10 samples between CCV/CCB pairs as required to complete run
CCV
CCB

•

-. f •

.'.,.

GRAPIDTE FURNACE ATOMIC ABSORPTION SPECTROSCOPY
SW-846 METHOD 7000A and MCAWW 200 SERIES METHODS

SOP No. CORP-MT-0003SAC
Revision No. 1.1
Revision Date: 09-4-96

Page: 18 of 51

•

•

Refer to Quality Control Section 9.0 and Table VI (Appendix A) for quality control
criteria to apply to Methods 7000A and the 200 series methods.

Jo • •

Note: Samples include the method blank, LCS, MS, MSD, duplicate, field samples
and sample dilutions.. Spike recovery check (AS) injections are not considered
as independent samples for the purpose of determining instrument QC
frequency.

11.15. The following run sequence is consistent with 7000A, CLP and 200 series, and may
be used as an alternate to the sequence in 11.14. This run sequence is recommended
if multiple method requirements must be accommodated in one analytical run:

Instrument Calibration (Blank and three standards)
ICV
ICB
CRA**
CCV
CCB
5* samples with AS (maximum 20 bums)
CCV
CCB
5* samples with AS (maximum 20 bums)
CCV
CCB . .

Repeat sequence of 5* samples between CCV/CCB pairs as required to complete run.
CCV '.

CCB

Refer to the appropriate CLP SOP (CORP-MT-0004) for quality control requirements
for QC samples.

* Note- Only 5 samples can be analyzed between CCV/CCB because double bum
analyses are perfonned as required by CLP protocols.

I

**Note- Refer to the CLP SOP for infonnation on the CRA.
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•11.16. For TCLP samples, full four point MSA will be required if all of the following
conditions are met:

I) recovery of the analyte in the matrix spike is not at least 50%,

2) the concentration of the analyte 'does not exceed the re~latory level, and,

3) the concentration of the analyte is within 20% of the regulatory level. .

The reporting and regulatory limits for TCLP analyses as well as matrix spike levels
are detailed in Table IV (Appendix A). Appendix C provides guidance on perfonning
MSA analyses.

11.17. Guidelines are provided in the appendices on procedures to minimize contamination
of samples and standards, preventive maintenance and troubleshooting.

11.18. One time procedural variations are allowed only if deemed necessary in the
professional judgment of supervision to accommodate variation in sample matrix,
radioactivity, chemistry, sample size, or other parameters. Any variation in procedure
shall be completely documented using a Nonconformance Memo and is approved by a
Technical Specialist and QA Manager. If contractually required, the client shall be •
notified. The Nonconformance Memo shall be filed in the project file.

11.19. Any unauthori.zed deviations from this procedure must also be documented as a
nonconformance, with a cause and corrective action described.

12. DATA ANALYSIS AND CALCULATIONS

12.1. ICV percent recoveries are calculated according to the equation:

% R = I'OO( Found(lCV) J
True(lCV)

12.2. CCV percent recoveries are calculated according to the equation:

%R=lrvf FO~nd(CCV)J
vVl True(CCV)

12.3. Analytical spike and matrix spike recoveries are calculated according to the following
equation:

C4 -3lC

•



•
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NOTE: When the sample concentration is less than the IDL, use SR =0 for purposes
of calculating analytical spike recovery.

12.4. The relative percent difference (RPD) of matrix spike/matrix spike duplicates or
sample duplicates are calculated according to the following equations:

Where:
MS =determined spiked sample concentration
MSD =determined matrix spike duplicate concentration .

•
RPD=1

RPD=1

IMSD-MS/

( MSD
2
+MS)

•

Where:
DUI =Sample result
DU2 = Sample duplicate result

12.5. The final concentration for a digested aqueous sample is calculated as follows:

/L
CxVlxD

mg =----
V2

Where:

C =Concentration (mg/L) from instrument readout



D =Instrument dilution factor
V I =Final volume in liters after sample preparation
V2 =Initial volume of sample digested in liters
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•
12.6. The final concentration detennined in digested solid samples when reported on a dry

weight basis is calculated as follows:

. CxVxD
mg / Kg ,dry weight = ---

WxS

Where:
C =Concentration (mg/L) from instrument readout
D =Instrument dilution factor
V =Final volume in liters after sample preparation
W =Weight in Kg of wet sample digested
S =Percent solids/100

Note: A Percent Solids detennination must be perfonned on a separate aliquot when
dry weight concentrations are to be reported. If the results are to be reported on
a wet weight basis, the "S" factor should be omitted from the above equation.

12.7. The LCS percent recovery is calculated according to the following equation:

%R = lrv!FoUnd(LCS)]
v~ True(LCS)

12:8.' Appropriate factors must be applied to sample values if dilutions are perfonned.

12.9. Sample results should be reported with up to three significant figures in accordance.
with the Quanterra significant figure policy.

13. METHOD PERFORMANCE

13.1. Each laboratory must have initial demonstration of perfonnance data on file for each
analyte of interest as described in Section 9.0.

13.2. Refer to Tables 1& IA in Appendix A for the list of routine as well as non-routine
analytes that may be analyzed using this SOP.

•

13.3. Method perfonnance is determined by the analysis of matrix spike and matrix spike
duplicate samples as well as method blanks and laboratory control samples. The
matrix spike recovery should fall within +/- 20 % and the matrix spike duplicates •



should compare within 20% RPD. Method blanks must meet the criteria specified in
Section 9.2. The laboratory control samples should recover within 20% of the true
value until in house control limits are established.

•
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•

13.4. Training Qualification:

The group/team leader has the responsibility to ensure that this procedure is
performed by an associate wh9 has"been properly trained in its use and has the
required experience.

14.' POLLUTION PREVENTION

14.1. Standards and/or solutions are not approved for disposal to the sinks.

15. WASTE MANAGEMENT

15.1. Waste generated in the procedure must be segregated and disposed according to the
facility hazardous waste procedures. The Environmental Health and Safety Director
should be contacted if additional information is required.

15.2. Standards should be purchased and prepared in volumes consistent with laboratory
use to minimize the volume of expired standards to be disposed.

15.3. All waste must be disposed of according to the facility hazardous waste management
procedures, Attachment C of the Quanterra Inc., Chemical Hygiene Plan, Section
WSOO2, Table 1.

. 15.4. ." Samples and other solutions contai~ing high concentrations of toxic materials must be
disposed of according to the facility hazardous waste management procedures,
Attachment C ~f the Quanterra, Inc., Chemical Hygiene Plan, Section WSOO3,
Disposal of Samples After Analysis.

16. REFERENCES

16.1. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd
Edition, Final Update I, July 1992. Methods 7000A, 7060A, 7740, 7421, 7841, 7041,
7131A, 7191, 7211 and 7761.

16.2. Methods for the Chemical Analysis of Water and Waste, 1983.

16.3. CFR Part 136, Table IB, 7-1-92.
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16.4. CORP-MT-0004, Graphite Furnace Atomic Absorption SPectroscopy Method,
2XX.x - CLP-M,.SOWllM03.0.

16.5. QA-003, Quanterra QC Program.

16.6. QA-004, Rounding and Significant Figures.

16.7. QA-005, Method Detection Limits.

16.8. LS-CAL-2oo2, STANDARDS AND QC SOLUTIONS PREPARATION-METALS.

16.9. SAG:QA-0004, MAINTENANCE AND CALIBRATION CHECK OF FIXED AND
ADJUSTABLE VOLUME AUTOPIPETTORS.

17. MISCELLANEOUS (TABLES, APPENDICES, ETC. .. )

•

17.1.1. Modifications from both 7000A and 200 series methods.

17.1. Modifications/Interpretations from reference method.

17.1.1.1. The 200 series methods and Chapter 1 of SW846 specify the use of
reagent water with a purity equivalent to ASTM Type II water.
This SOP specifies the use· of a Millipore DI system or equivalent
to produce reagent water. This SOP requires that reagent water
must be free of the analytes of interest as demonstrated through the
analysis of method blanks.

•
17.1:1.2. The alternate. run sequence presented in Section 11.15 is consistent

with· method requirements. Additional QC analyses were added to
accommodate the CLP protocol requirements.

17.1.2. Modifications from Method 7000A.

17.1.:2.1. Chapter I of SW-846 states that the method blank should not
contain any analyte of interest at or above the MDL. This SOP
states that the method blank must not contain any analyte of
interest at or above the reporting limit. Common lab contaminants
are allowed up to two times the reporting limit in the blank
following consultation with the client.

17.1.2.2. The SW846 methods contain contradictory statements regarding •
the frequency of CCV analysis. Section 7.3.6 of Method 7000A



states a check standard should be run after approximately every 10
sample injections. Section 8.3 (Quality Control) states a check
sample must be run every 10 samples. Since Quanterra defines an
analytical sample as a sample with its corresponding interference
test and the SW846 document contains discrepancies in the
frequency requirements for CCy analysis, this SOP requires that a ..
CCV be analyzed every 10 analytical samples or 20 bums, .
whichever is more frequent.

•
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•

•

17.1.2.3. Section 1.2 of Method 7000A states "To ensure valid data with
furnace techniques, the analyst must examine each matrix for
interference effects and, if detected, treat them accordingly, using

.either successive dilution, matrix modification, or method of
standard addition." Quanterra utilizes matrix modifiers for all
GFAA analyses and has also elected to run all samples using single
point MSA rather than spike one "representative" sample per
matrix type. The serial dilution test is presented in Method 7oo0A
as a means to determine if interferences are present. Since the
Quanterra SOP proceeds directly to single point MSA on all
samples the use of the serial dilution test is not incorporated in this
SOP., Sample results are not biased corrected based on the single
point MSA result unless this is specifically requested by the client.

;_,.1'.

17.1.2.4. The SW846 methods contain contradictory statements regarding
the acid matrix for calibration standards. Section 5.7 ·of Method
7000A states that the calibration standards should be prepared
using the same type of acid or combination of acids and at the saine

.concentration as will result in the samples following processing.
Section 5.0 in each of the 7000 series methods states differing
specific concentrations of-acids iri each method (i.e., Method 7421
states a 0.5% HN03 matrix). Since the addition of nitric acid to
samples acts as a modifier (i.e., improves the recovery of the

!

analyte) and the digestion procedures used incorporate higher nitric
acid concentrations than specified in the individual methods, this
SOP requires a 2% HN03 matrix for all standards.

17.1.3. Modifications from 200 series methods.

17.1.3.1. Method 200.0 section 9.3.7 states that a check standard should be
run after approximately every 10 sample injections. Method 200.0
section 10.2.2 states that the curve must be verified every 20
samples. Since Quanterra defines an analytical sample as a sample

CL/-3/0



. with its corresponding inteIference test and Method 200.0 contains
discrepancies in the frequency requirements for CCV analysis, this
SOP requires that a CCV be analyzed every 10 analytical samples
or 20 bums whichever is more frequent.
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•
17.1.3.2. The 200 series methods contain ·contradict9ry statements regarding

" .. the number of calibration standards to be used for calibration.
Section 8.3 of the introductory method states to "Prepare a blank "
and at least four calibration standards using the same type of acid
or combination of acids and at the same concentration as will result
in the samples following processing. Section 10.2.1 of the same
document states that a calibration curve is composed of a minimum
of.a reagent blank and three standards. This SOP requires the use
of a blank and three standards.

17.1.3.3. Each analyte specific 200 series method specifies matrix modifiers.
EPA recognizes that there have been many improvements in matrix
modifier technology since these methods were originally written.
In order to minimize interferences due to sample matrix, Quanterra
has adopted the use of a palladium matrix modifier and/or currently
recommended manufacturer modifiers.

17.2. Modifications from previous SOP

Facility specific flags were identified for method blanks, and MSA reponing.

17.3. Facility.Specific SOPs

Each facility shall attach a list of facility specific SOPs or approved attachments (if
applicable) which are requiredto implement this SOP or which are used in
conjunction with this SOP. If no fa9ility specific SOPs or amendments are to be
attached, a statement must be attached specifying that there are none. Refer to the
Appendices for any facility specific information required to support this SOP.

17.4. Documentation and Record Management

The following documentation comprises a complete GFAA raw data package:

• Raw data (direct instrument printout signed by analyst)

• Relevant sample preparation benchsheets.

CL/·-3//
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•



•

•

•
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•

•

•



• Run log printout from instrument software where this option is available or
manually generated run log. (A bench sheet may be substituted for the run log as
long as it contains an accurate representation of the analytical sequence and
sufficient date and time infonnation to verify that the QC time criteria were met).·

•
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Note: The Ward CVT benchsheet option is recommended as an efficient way to
generate a benchsheet and run log.

• Data review checklist - See Appendix B

• Standards Documentation (including prep date, source and lot number).

17.5. Non-confonnance summary (if applicable).
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TABLE I. 7000 and 200 Series Routine Analvte List
ELEMENT Symbol CAS # SW-846 MCAWW Aqueous RL Solid RL

Method Method (u!!IL) (mg/K~)

Arsenic As 7440-38-2 7060A· 206.2 10 1.0
Selenium· Se 7782-49-2 7740 270.2 5 0.5

Lead Pb 7439-92-1 7421 239.2 3 0.3
Thallium Tl 7440-28-0 7841 279.2 10 1.0
Antimony Sb 7440-36-0 7041 204.2 f 10 1.0
Cadmium Cd 7440-43-9 7131A 213.2 1 0.1
Chromium Cr 7440-47-3 7191 218.2 5 0.5

Copper Cu 7440-50-8 7211 220.2 5 0.5
Silver Ag 7440-22-4 7761 272.2 1 0.1
Nickel Ni 7440-02-0 NA 249.2 5 0.5

f GFAA A I t *TABLEIA N. on-rou IDe nalV1es
ELEMENT Symbol CAS # SW846 MCAWW

Method Method
Barium Ba 7440-39-3 7081 208.2

-Beryllium Be 7440-41-7 7091 210.2
Cobalt Co 7440-48-4 7201 219.2

Iron Fe 7439-89-6 7381 236.2
Manganese Mn 7439-96-5 7461 243.2

Molvbdenum Mo 7439-98-7 7481 246.2
Vanadium V 7440-62-2 7911 286.2

Zinc ** Zn 7440-66-6 7951 -289.2

•

Note: Elements are not aVailable at all Quanterra Laboratories.

* Additional elements may be possible by this method. ICP is recommended for all
elements listed in Table IA.

**Not recommended by this procedure due to background·contamination levels.

NA - Not applicable.

•
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TABLE n. Recommended GFAA Analytical Guidelines

A(run) Char Atom
Element TempoC TempoC Tube

Arsenic 193.7 1200-1400 2000-2800 ?yIPI
Selenium 196.0 900-1400 1900-2700 PyIPI

Lead 283.3 700-1100 1500-2300 ?yIPI
Thallium 276.8 400-1100 1400-2600 PyIPI
Antimony 217.6 400-1400 1900-2800 PyIPI
Cadmium 228.8 500-1200 1400-2300 PylPI
Chromium 357.9 1100-1650 2300-2800 ?yIPI

Copper 324.8 800-1300 1900-2500 PyIPI
Silver 328.1 500-1000 1600-2600 PyIPI
Nickel 232.0 900-1300 2100-2500 ?yIPI

*PyIPI refers to a pyrolytically coated platform tube. •

•
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. TABLE m. Matrix Spike, Analytical Spike and
Laboratory Control Samlle Levels (u2IL)

ELEMENT LCS/ Matrix Spike Analytical Spike
Arsenic' 40 20

Selenium 40 20*
. Lead 40 20

Thallium 40 20
Antimonv 40 20
Cadmium 4 4
Chromium 10 10

Copper 20 10
Silver 5 5
Nickel 20 20

•
*If running in combined protocol mode ( Section 11.15), a spike level of IOppb is

used to accommodate CLP criteria. .

TABLE IV TCLP R. eoortlDl! Limits, Re2Ulatory,Limits and Matrix Soike Levels
ELEMENT RL (ugIL) Regulatory Limit Spike Level (uglL)

(ug/L)
Arsenic 500 5000 5000
-Barium· 10000 100000 50000

Cadmium 100 1000. 1000
Chromium ' 500 5000 5000

Lead 500 5000 5000
Selenium 250 1000 1000

Silver 500 5000 1000

•
~4-3dO
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TABLE V. Calibration and Calibration Verification Standards

ELEMENT Std 1 Std 2 Std3 ICV CCV
Arsenic 10 40 80 30 40

Selenium 5 40 80 30 40
Lead 3 40 80 30 40

Thallium 10 30 60 20 30
Antimonv 10 25 50 20 25
Cadmium 1 2.5 5 2 2.5
Chromium 5 15 25 10 15

Copper 5 20 40 10 20
Silver 1 5 10 4 5
Nickel 5 50 100 40 50

·SOP specified calibration levels must be used unless prevented by the instrument
configuration or client specific requirements. Deviations from specified calibration levels
must be documented in the facility specific instrument operation SOP and must be approved •
by the facility technical manager and Quality Assurance Manager.

•
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YABLE VI. Summary Of Quality Control Requirements
QC PARAMETER FREQUENCY * ACCEPTANCE· CORRECTIVE

CRITERIA ACTION
ICV Beginning of every 90 - 110 % recovery Terminate analysis; .

analytical run. Correc::t the problem;
. Recalibrate.

ICB Beginning of every The result must be within Terminate analysis;
analytical run, +/- RL from zero. Correct the problem;
immediately following Recalibrate.
the ICV.

CCV Every 10 samples and Method 7000A: Terminate analysis:
at the end of the run. 80 - 120 % recovery. Correct the problem;

Recalibrate and rerun all
200 series: samples not bracketed by

90 -110 % recovery. acceptable CCV.
CCB Immediately following The result must be within Terminate analysis;

eachCCV. +/- RL from zero. Correct the problem;
Recalibrate and rerun all
samples not bracketed by
acceptable CCB.

Method Blank One per sample The result must be less Redigest and reanalyze
preparation batch of than or equal to the RL. samples.
up to 20 samples.

Common1ab Note exceptions under
contaminants may be criteria section.
accepted up to 2x the RL
after consultation with See Section 9.2 for
the cli~nt (See Section additional requirements.
9.2)

Sample resul~s greater
than 20x the blank
concentration are
acceptable.

Samples for which the
I

contaminant is < RL do
not require redigestion
(See Section 9.2).

*See sections 11.14 and 11.15 for exact run sequence to be followed.
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TABLE VI. Summary ofOuality Control Requirements (Continued)
QC PARAMETER FREQUENCY ACCEPTANCE CORRECTIVE

CRITERIA ACTION
Laboratory Control One per sample Aqueous LCS must be Tenninate analysis;
Sample (LCS) preparation batch of within 80 - 120% recovery Correct tpe problem;

up to 20 samples. or in-house control limits. Redigest and reanalyze
all samples associated

Samples for which the with the LCS.
contaminant is < RL and
the LCS results are > 120%
may not require redigestion
or reanalysis (see Section
9.3)

Matrix Spike One per sample 80 - 120 % recovery or in- In the absence of client
preparation batch of house control limits. If the specific requirements,
up to 20 samples. MSIMSD is out for an flag the data; no flag

analyte, it must be in required if the sample
control in the LCS. level is > 4x the spike

added.

For TCLP see Section
11.16

Matrix Spike See Matrix Spike 80 - 120 % recovery or in- See Corrective Action
Duplicate house control limits; RPD for'Matrix Spike.

< 20%. (See MS)
Analytical Spike One per each sample 85 - 115 % recovery. See Section 9.7 (Spike

analyzed including Recovery Check).
method,blank.

•

•
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Quanterra GFAA Data Review Checklist

Instrument: _Analyst: _

RunlProject Information

Run Date: _
Prep' Batches Run: _

Circle Methods used: 7000A /2XX.X: CORP-MT-0003 Rev 1
CLP : CORP-MT-0004 Rev 1

Review Items

1. Instrument calibrated per manufacturer's instructions and at SOP
specified levels ?

2. ICV/CCV analvzed at annronriate frequency and within control limits?
3. ICB/CCB analyzed at appropriate frequency and within +/- RL or +/

CRDL (CLP)?
4. CRA run (CLP onlv)?

1. Were samples with concentrations> the high calibration standard
diluted and reanalyzed?

2. RSD of renlicate burns < 20 % when sample results> RL ?
3. All reported results bracketed bvin control QC ?
4. Sample analvses done within holdin time?

$(3z.rtpreparadoD!Matm'1'
1. LCS done ner oren batch and within QC limits ?
2. Method blank done ner oren batch and < RL or CRDL (CLP) ?
3. MS run at required freQuencv and within limits ?
4. MSD or DU run at required frequency and RPD within SOP limits?
5. Analvtical spike within OC limits or appro nate action taken?

1. Are'all nonconformances documented appropriatelv ?
2. Current IDUMDL-data on file?'
3. Calculations and Transcrintions checked for error?
4. All client! proiect specific reouirements met?
5. Date/time of analvsis verified as correct ?

Analyst: _

Comments:

Date: _

2nd Level Reviewer: _ Date: _

•••
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Method of Standard Addition

Four equal volume aliquots of sample are measured and known amounts of standards are added to
three aliquots. The fourth aliquot is the unknown and no standard is added to it. The concentration
of standard added to the fIrst aliquot should be 50% of the expected concentration.. The
concentration of standard added to the second aliquot should be 100% of the expected concentration
and the concentration of standard added to the third aliquot should be 150% of the expected
concentration. The volume of the unspiked and spiked standard should be the same.

In order to determine the concentration of analyte in the sample, the analytical value of each solution
is determined and a plot or linear regression performed. On the vertical axis the analytical value is
plotted versus the concentrations of the standards on the horizontal axis. An example plot is shown
in Figure 1. When the resulting line is extrapolated back to zero absorbance, the point of
interception of the horizontal axis is the concentration of the unknown.

Figure 1

Addn 0 Addn I Addn 2 Addn 3
No Addn Addn of 50% Addn of 100% Addn of 150%

of Expected of Expected of Expected
Amount Amount Amount

•

Concentration

Cone. of
.Sample

.i

..§t-----------.,r'
<
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• For the method of standard additions to be correctly applied, the following limitations must be
taken into consideration.

• The plot of the sample and standards must be linear over the concentration range of concern.. For
best results, the slop~ of the curve should be similar to that of a plot of the aqueous standard
curve. ,.

• The effect of the interference should not vary as the ratio of the standard added to the sample
matdx changes.

t!J--1- 3()~
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Problem Possible Cause

Poor or No Absorbance or Read time too short
Sensitivity Check failed Incorrect wavelength
(See Section 11.4) Low atomization temperature

Char temperature too high
Dry temperature too high
No read step in program
Dirty windows
Window loose
Etched or dirty optics
Wrong lamp
Bad lamp
Bad graphite tube
Bad contact rings
Not enough or no sample injected
Empty sample cup
No modifier in sample
Incorrectly made standards
Poor injection into tube or on platform

.Rush solution empty
Gas flow during read step
Gas leak
EDL power supply set on "Continuous"

Tube Impedance Error Bad tube
Bad contact rings
Sample matrix
Door not tight
Argon supply out
Cooling system malfunction
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Problem Possible Cause
Erratic Readings or Source lamp not aligned properly
High % RSD Lamp not prewarmed

Injection tip partially clogged
Rinse bottle empty
Water cooling not on
Bad lamp
Injection tip hitting outside of tube
Injection tip coated or not set properly
Salt buildup on tip
Leak in sample capillary
Ruby valve clogged
Wrong or no modifier
Incomplete dry step
Dry temperature too high
Bad tube
Bad contact rings
Unstable power supply
Air bubbles in svringe or cvlinders(Varian)

EDL Won't Light Lamp cable not plugged in
Lamp power set at 0
Lamp is dead
Power supply fuse is blown
Short in cord

.Lamp driver faulty (EDL2)
Sample Not Drying or Crackling Incorrect dry temperature

Tube is placed incorrectly .
Tube is bad
Platfonn not seated properly
Furnace door not tight
Sample matrix
Bad contact rings

Standards reading twice nonnal Incorrect standard used
absorbance or concentration Incorrect dilution perfonn
Background Correction Light Background screen or attenuator faulty
Blinking 02 lamp and element lamp energy don't match

Analyte lamp energy too low (bad lamp)
Background screen or attenuator faulty

. Preparation blank spike recovery Incorrect concentration of nitric acid
outside recovery limits HCl added to sample in prep lab

Injection tip worn or clogged
Sample pump worn
Contaminated cUP or spike solution

•

•
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The following'procedures are strongly recommended to prevent contamination:

All work areas used to prepare standards and spikes should be cleaned before and
after each use.

All glassware should be washed with detergent and tap water and rinsed with 1: 1.
nitric acid followed by deionized water.

Proper laboratory housekeeping is essential in the reduction of contamination in the
metals laboratory. All work areas must be kept scrupulously clean.

Powdered or Latex Gloves must not be used in the metals laboratory since the powder
contains silica and zinc, as well as other metallic analytes. Only vinyl or nitrile
gloves should be used in the metals laboratory.

Glassware should be periodically checked for cracks and etches and discarded if
found. Etched glassware can cause cross' contamination of any metallic analytes.

Autosampler trays should be covered to reduce the possibility of contamination..
Trace levels of elements being analyzed in the samples can be easily contaminated by
dust particles in the laboratory.

The following are helpful hints in the identification of the source of contaminants:

Yellow pipet tips and volumetric caps can sometimes contain cadmium.

Some sample cups have been found to contain lead.

The markings on glass beakers have been found to containJead. If acid baths are in
use for glassware cleaning, they should be periodically checked for contaminants
since contaminant concentrations will increase over time.

The buildup of matrix modifiers in the furnace housing can cause cross
contamination. For example: If nickel nitrate is used as a matrix modifier, the furnace
housing should be thoroughly cleaned prior to the analysis of nickel.

New glassware, especially beakers, can be a source of silica and boron.

Reagents or 'standards can contain contaminants or be contaminated with the improper
use' of a pipette.

Improper cleaning of glassware can cause contamination.

Pyrolytie tubes can contain contaminants. If suspected, the tube should be cleaned by
operating the furnace at full power as required to eliminate the contamination.

Latex gloves contain over 500 ppb of zinc.

tJJf-333

•
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A maintenance log is used to record when maintenance is performed on instruments. When an
instrument problem occurs indicate the date, time and instrument.number, then identify the problem
and corrective action in the maintenance log. . .

The following procedures are required to ensure that that the instrument is fully operational.

Daily

Weekly

Clean contact rings and windows
Check tube and platform, replace if corroded, flaking or sensitivity check fails
Check gas lines and supply level
Check rinse solution and fill if needed
Check drain lines and waste containers, empty if needed
Clean outside of capillary tip
Adjust autosampler arm as needed
Debubble syringe (Varian instruments only)
Clean fume extraction tip, replace fume extraction filter and water trap (PE4100ZL)

Trim capillary tip as needed
Check water level in coolflow
Wipe exterio~ of instrument •

Monthly" Clean filters and radiators

Quarterly Change"contact rings (if needed)
Clean instrument water system

Annually Notify manufacturer service engineer to clean optics

To obtain the maximum graphite tube life the following guidelines should be followed.

1. Contact rings should be cleaned when replacing the graphite tube.

2. After insertion, every new tube should be thermally conditioned. It is recommended that for the
first heating, a ramp time between 60 and 100 seconds and a temperature range from ambient
temperature to 2650°C be applied. After a few seconds at 2650°C and a cool down of 20
seconds, the process should be repeated three times with a ramp time 10 seconds.

3. It is very important to long tube life to always use a ramp time for thermal pretreatment. No'
higher temperature increase than 50°C per second is recommended.

•



4. For optimal perfonnance, no higher atomization temperatures should be used than 2650°C for
pyro1ytical1y coated tubes and 2700°C for uncoated tubes. For refractory elements, application of
higher atomization temperature can initially increase the signal, but will drastically reduce the

. tube lifetime.

••
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5.· When using peak area, atomization time has to be sufficiently long for the signal to come back.to .
the baseline. High atomization and heatout temperatures should be applied as long as required,.
and not a second longer.

6. To avoid a negative effect of acids on tube lifetime, always keep a check on acid concentrations,
use a slow ramp for thennal pretreatment and use pyrolytically coated tubes as specified in Table
n.

7. If the temperature of the GFAA cooling water is too low and the flowrate is too high.
condensation from atmospheric humidity can occur around the contact rings. A cooling water
flowrate of 2 Umin +/-0.5 Umin is specified by Perkin Elmer. The use of a coolflow is strongly
recommended since it always provides the same water flow and temperature.

8. Nitrogen gas results in a lower peak sensitivity for several elements. It can also cause the
generation of cyanogen above 2300°C, making it potentially dangerous in a poorly ventilated
room. Perkin Elmer recommends the use of argon.
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The following are footnotes that are to be applied to data by the reviewer during data reduction
and LIMS entry. Use these qualifiers in the absence of any other client-specific requirements.

QualifierlFlag Definition Conditions for use and how applied

The flag is applieclio each'applicable analYte in
-

B This analyte is also, detected in
the blank at a reportable level. 'each sample when:

• analytes are detected above the reporting
limit in both the blank and the samples or

• laboratory contaminants are detected in the
blank at a concentration less than 2X the
reporting limit.

See section 9.2 for specific acceptance
procedures.

p Reporting limit was raised when Apply to the sample if:
the sample was diluted to verify
a suspected matrix interference. • the AS recovery is <40%,

• the sample is diluted, and reanalyzed with
another analytical spike.

See section 9.7 of this SOP.

I The post-digestion spike Apply to the sample if:
recovery fell between 115%-
150% due to matrix • the AS recovery is >115% and
interference.

• the AS recovery is <150% and

• the sample result is greater than the
reporting limit.
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1.1. This SOP describes the application of the Toxicity Characteristic Leaching Procedure
(TCLP), SW846 Method 1311. The Toxicity Characteristic (TC) of a waste material
is established by detennining the levels of 8 metals and 31 organic chemical~ in the '
aqueous leachate of a waste. The TC is one o! four criteria in 40 CFR Part 261 to .
detennine whether a solid waste is classified as a hazardous waste. The other three.
are corrosivity, reactivity and ignitability. The TC Rule utilizes the TCLP method to
generate the leachate under controlled conditions which were designed to simulate
leaching through a landfill. EPA's "worst case" waste disposal model assumes
mismanaged wastes will be exposed to leaching by the acidic fluids generated in
municipal landfills. The EPA's model also assumes the acid/base characteristics of
the waste will be dominated by the landfill fluids. The TCLP procedure directs the
testing laboratory to use a more acidic leaching fluid if the sample is an alkaline
waste, again in keeping with the model's assumption that the acid fluids will
dominate leaching chemistry over time.

. .

1.2. The specific list of TC analytes and regulatory limits may be found in Appendix A.

Note: The list in Appendix A does not include the December 1994 EPA rule for
Universal Treatment Standards for Land Disposal Restrictions. Those
requirements include 216 specific metallic and organic compounds and, in
some cases, lower detection limit requirements (see 40 CFR 268.40). TCLP
leachates are part of ~he new Universal Treatment Standards, ,but the
conventional analytical methods will not necessarily meet the new regulatory
limits. Consult with the client and with Quanterra Technical Specialists
before establishing the instrumental methods for these regulations.

1.3. This SOP also describes the application of the Synthetic PreCipitation Leaching
Procedure (SPLP) which was designed to simulate the leaching that would occur'if a
waste was disposed in a landfill and exposed only to percolating rain water. The
procedure is based on SW846 Method 1312. The list of analytes for SPLP may
extend beyond the toxicity characteristic compounds shown in Appendix A. With
the exception of the use of a modified extraction fluid; the SPLP and TCLP protocols
are essentially equivalent. Where slight differences may exist between the SPLP and
TCLP they are distinguished within this SOP.

1.4.' The procedure is applicable to liquid, solid, and multiphase wastes.

1.5. The results obtained are highly dependent on the pH of the extracting solution, the
length of time that the sample is exposed to the extracting solution, the temperature
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during extraction, and the particle size/surface area of the sample. These parameters
must be carefully controlled.

1.6. The reporting limits are based on the individual samples as well as the individual
analysis techniques. However, the sample is determined to be hazardous if it contains
any analyte at levels greater than or equal to the regulatory limits.

1.7. If a total analysis of the waste demonstrates that individual analytes are not present in
the waste, or that they are present but at such low concentrations that the appropriate
regulatory levels could not possibly be exceeded, the procedure need not be run. If the
total analysis results indicate that TCLP is not required, the decision to cease TCLP .
analysis should be remanded to the client.

•

1.8. If an analysis of anyone of the liquid fractions of the procedure leachate indicates that
a regulated compound is present at such a high concentration that, even after
accounting for dilut~on from the other fractions of the leachate, the concentration
would be equal to or above the regulatory level for that compound, then the waste is
hazardous and it may not be necessary to analyze the remaining fractions of the
leachate. However, the remaining analyses should not be terminated without the
approval of the client.

1.9. Volatile organic analysis of the leachate obtained using a bottle extraction, nonnally
used for extractable organics and metals, can be used to demonstrate that a waste is
hazardous, but only the ZHE option can be used to demonstrate that the concentration
of volatile organic compounds is below regulatory limits.

•
2. .SUMMARY OF METHOD

2.1.. For liquid wastes that contain less t~~ 0.5% dry solid material, the waste, after
filtration through 0.6 to 0.8 ~m glass fiber filter, is defined as the TCLP leachate.

2.2. For wastes containing greater than or equal to 0.5% solids, the liquid, if any, is
separated from the solids and stored for later analysis. The particle size of the
remaining solid phase is reduced, if necessary. The solid phase is extracted with an
amount of extraction fluid equal to 20 times the weight of the solid phase. For TCLP,
the extraction fluid employed for extraction of non-volatile analytes is a function of
the alkalinity of the solid phase of the waste. For SPLP, the extraction fluid employed
is a function of the region of the country where the sample site is located if the sample
is a soil. If the sample is a waste or wastewater the extraction fluid employed is a pH
4.2 solution. Two leachates may be generated: a) one for analysis of non-volatile
constituents (semi-volatile organics, pesticides, herbicides and metals and/or b) one
from a Zero Headspace Extractor (ZHE) for analysis of volatile organic constituents. •



Following extraction, the liquid leachate is separated from the solid phase by fIltration

through a 0.6 to 0.8 J.1m fiber filter.
•
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2.3. If compatible (Le., multiple phases will not form on combination), the initial liquid
phase of the waste is added to the liquid leachate and these are prepared and analyzed
together. If incompatible, the liquids are analyzed separately and the results are
mathematically combined to yield ~ volume-weighted average concentration.. .

•

•

3. DEFINITIONS

3.1. "Leachate" is used to refer to the TCLP solution generated from this procedure.

3.2. "Percent Wet Solids" is that fraction of a waste sample (as a percentage of the total
sample) from which no liquid may be forced out by an applied pressure.

4. INTERFERENCES

4.1. Oily wastes may present unusual filtration and drying problems. As recommended by
EPA (see Figure 3), oily wastes will be assumed to be 100% liquid and analysis for
total concentrations of contaminants will be performed. This applies specifically to
samples containing viscous non-aqueous liquids that would be difficult to filter.

4.2. Wastes containing free organic liquids (Le., those with separable non-aqueous liquid
phases) will be assumed to be 100% liquid and totals analysis will be performed to
determine if the oil exceeds TCLP limits.

4.3. .Solvents, reagents, glassware and other sample processing hardware may yield
artifacts and/or interferences to sample analysis. All these materials must be
demonstrated to be free from interferences under the conditions of the analysis by .
analyzing method blanks as described in the Section 9.0 and the individual
determinative SOPs.

4.4. Glassware and equipment contamination may result in analyte degradation. Soap
residue on glassware and equipment may contribute to this. All glassware and
equipment should be rinsed very carefully to avoid this problem.

4.5. Phthalates may be eliminated by proper glassware cleanup and by avoiding plastics.
Only glass, Teflon or Type 316 stainless steel tumblers may be used for leachates to .
be analyzed for organics. Plastic tumblers may be used for leachates to be analyzed
for the metals.



4.6. Overexposure of the sample to the environment will result in the loss of volatile
components.
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•
. 4.7. Potential interferences that may be encountered during analysis are discussed in the

individual analytical methods.

5. SAFETY

5.1. Procedures shall be carried out in a mannerthat protects the health and safety of all
Quanterra associates.

5.2. Eye protection that satisfies ANSI Z87.1 (as per the Chemical Hygiene Plan),
laboratory coat, and appropriate gloves must be worn while samples, standards,
solvents, and reagents are being handled. Disposable gloves that have been
contaminated will be removed and discarded; other gloves will be cleaned
immediately.

5.3. The health and safety hazards of many of the chemicals used in this procedure have
not been fully defined. Additional health and safety information can be obtained from
the Material Safety Data Sheets (MSDS) maintained in the laboratory. The following
specific hazards are known: •

5.3.1. Chemicals that have been classified as carcinogens, or potential
carcinogens, under OSHA include:

Methylene chloride

·5.3.2. Chemicals known to be flammable are:

Methanol

5.3.3. The following materials are known to be corrosive:

Hydrochloric acid, nitric acid, sulfuric acid, acetic acid, sodium hydroxide

·5.3.4. The following materials are known to be oxidizing agents:

Nitric Acid.

5.4. Gas pressurized equipment is employed in this procedure. Be sure all valves and
gauges are operating properly and that none of the equipment, especially tubing, is

•



over-pressurized. CAUTION: Do not open equipment that has been pressurized until
it has returned to ambient pressure..

•
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5.5. A rotary agitation apparatus is used in this procedure. Certain samples may break the
glass jars used in the procedure. For these' samples, extra caution, including plastic or
polyethylene overwraps of the glass jar, may be necessary.

5.6. Secure tumbler and extraction apparatu~ before starting rot~ agitation apparatus.

5.7. During sample rotation, pressure may build up inside the bottle. -Periodic venting of
-the bottle will relieve pressure.

5.8. Exposure to chemicals must be maintained as low as reasonably achievable, therefore,
unless they are known to be non-hazardous, all samples must be opened, transferred
and prepared in a fume hood, or under other means of mechanical ventilation.
Solvent and waste containers will be kept closed unless transfers are being made.

5.9. The preparation of standards and reagents and glassware cleaning procedures that
involve solvents such as methylene chloride will be conducted in a fume hood with
the sash closed as far as the operat~on will permit.

5.10. All work must be stopped in the event of a known or potential compromise to the
health and safety of a Quanterra associate. The situation must be reported
immediately to a laboratory supervisor.

5.11. Due to the potential for ignition and/or flammability, do not attempt to dry non
aqueous liquid samples in an oven.

6. EQUIPMENT AND SUPPLIES

6.1. Extraction vessels

6.1.1. For volatile analytes - zero-headspace extraction (ZHE) vessel, gas-pressure
actuated, Millipore YT30090HW or equivalent (see Figure 2).

6.1.2. For metals - either borosilicate glass jars (1/2 - 1 gallons, with Teflon lid
inserts) or 1 L HDPE (Nalgene or equivalent) bottles may be used.

6.1.3. For non-volatile organics - only borosilicate glass may be used.

6.2. Vacuum filtration apparatus, capable of 0 - 50 psi and stainless steel pressure
filtration apparatus (142 nun diameter), capable of 0 - 50 psi.
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•6.3. Borosilicate glass fiber fIlters, 0.6 - 0.8 J.1m (Whatman GFIF 14.2 em, 0.7 J.1m or
equivalent). When analyzing for metals, wash the filters with 1 N nitric acid and de
ionized water prior to use. Glass fiber filters are fragile and should be handled with
care.

6.4. Rotary agitation apparatus, multiple-vessel, Associated Design and Manufacturing
Company 3740-6 or equivalent (see Figure 1). The apparatus must be capable of
rotating the extraction vessel in an end-over-end fashion at 30 ± 2 rpm.

6.5. ZHE Extract Collection Devices are used to collect the initial liquid phase and the
final extract of the waste from the ZHE device, either of the following may be used:

6.5.1. Gas-tight syringes, 100 mL capacity, Hamilton 0158330 or equivalent, or

6.5.2. Tedlar bags

6.6. Top loading balance, capable of 0 - 4000 ± O.Olg (all measurements are to be within ±
0.1 grams).

6.7. pH meter and probe capable of reading to the nearest 0.01 unit, and with automatic •
temperature compensation.

6.8. 'pH probes.

6.9. Magnetic stirrer/hotplate and stirring bars.

6.10. VOA viaIs, 20 mL, with caps and septa.

6.11. Glass jars, 1/2 - 1 gallon, with Teflon "lid-inserts.

6.12. Nalgene plastic bottles, 1 liter.

6.13. Miscellaneous laboratory glassware and equipment.

7. REAGENTS AND STANDARDS

7.1. Reagent water for non-volatile constituents must be produced by a Millipore DI
system or equivalent. For volatile constituents, water must be passed through an .
activated carbon filter bed (Milli-Q or tap water passed through activated carbon).
Reagent water must be free of the analytes of interest as demonstrated through the
analysis of method blanks. •



7.2. Hydrochloric acid, 1 N: Carefully add 83 mL concentrated reagent grade HCI to 800
mL reagent water, cool and dilute to I liter with reagent water. Cap and shake to mix
well.

•
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7.3. Nitric acid, 1 N: Carefully add 64 mL concentrated reagent grade HN03 to 800 mL of
reagent water, cool and dilute to I liter with reagent water. Cap and shake'to mix '
well.

7.4. Sodium hydroxide, I N: Carefully add 40 g reagent grade NaOH pellets to 800 mL
reagent water, stir until ~e pellets are completely dissolved, cool and dilute to I liter
with reagent water.

CAUTION: Heat is generated during this process.

7.5. Acetic acid, glacial: concentrated, reagent grade liquid (HOAc).

7.6. pH calibration solutions: buffered to a pH of 4, 7, and 10. Commercially available.
Fresh buffer solution must be used each day of analysis.

7.7. TCLP Leaching Fluids

7.7.1. General Comments
'\

7.7.1.1. The pH of both solutions listed below should be monitored daily
and/or prior to use and the pH probes are to be calibrated prior to use.

7.7.1.2. The leaching fluids MUST be prepared correctly. If the desired pH
range is not achieved and maintained, the TCLP may yield erroneous
results due to improper leaching. If the pH is not within the '

. specifications, the fluid must be discarded and fresh extraction fluid
prepared.

7.7.1.3. Additional volumes of extraction fluids listed above may be prepared
by multiplying the amounts of acetic acid and NaOH by the number

, of liters of extraction fluid required.
\

7.7.2. TCLP Fluid #1: Carefully add 5.7 mL glacial acetic acid and 64.3 mL of I
N NaOH to 500 mL reagent water in a I liter volumetric flask. Dilute to a
final volume of I L with reagent water, cap and shake to mix well. When
correctly prepared, the pH of this soluti(;>D is 4.93 ± 0.05.
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7.7.3. TCLP Fluid #2: Carefully add 5.7 mL glacial acetic acid to 500 mL reagent

water in a 1 liter volumetric flask. Dilute to a final volume of 1 L with
reagent water, cap and shake to mix well. When correctly prepared, the pH
of this solution is 2.88 ± 0.05.

7.8. Nitric acid, 50% solution: Slowly and carefully add 500 mL concentrated HN03 to
500 mL reagent water. Cap and shake to mix well.

7.9. Sulfuric acid 1nitric acid (60/40 weight percent mixture) H2SO,JHN03. Cautiously
mix 60 g of concentrated sulfuric acid with 40 g of concentrated nitric acid.

7.10. SPLP Leaching fluids

7.10.1. SPLP solutions are unbuffered and exact pH may not be attained. The pH of
TCLP and SPLP fluids should be checked prior to use. If not within
specifications, the fluid should be discarded and fresh fluid prepared.

7.10.2. SPLP fluid #1: Add 60/40 weight percent mixture of sulfuric and nitric
acids to reagent water until the pH is 4.20 ± 0.05 This fluid is used for soils
from a site that is east of the Mississippi River and for wastes and •
wastewaters.

7.10.3. SPLP fluid #2: Add 60/40 weight percent mixture of sulfuric and nitric
acids to reagent water until the pH is 5.00 ± 0.05. This fluid is used for soils
from a site that is west of the Mississippi River.

7.10.4. SPLP fluid #3: This fluid is reagent water and is used for leaching of
volatiles. Additionally, any cyanide-containing waste or soil is leached with
fluid #3 pecause leaching of cyanide containing samples under acidic
conditions may result in the formation of hydrogen cyanide gas.

7.11. Methanol and methylene chloride -used to aid in cleaning oil contaminated
equipment.

8. SAMPLE COLLECTION, PRESERVATION AND STORAGE

8.1. Samples being analyzed for non-volatile organic compounds should be collected and
stored in glass containers with Teflon lid liners. Chemical preservatives shall NOT
be added UNTn.. AFTER leachate generation.

8.2. Samples being analyzed for metals only can be collected in either glass or
polyethylene containers. •



TCLP and SPLP Leaching Procedure

f ,r~·· .. ; . ',' ~ /! .

SOP No. CORP-IP-0004SA
Revision No. 0.1
Revision Date: 8/14/96
Page:, 11 of 54

..,..• :1;

8.3. When the waste is to be evaluated for volatile analytes, care should be taken to
minimize the loss of volatiles. Samples shall be collected and stored in a manner
intended to prevent the loss of volatile analytes (e.g., samples should be collected in
Teflon lined septum capped vialswith minimal headspace and stored at 4 ± 2 0 C).
Samples should be opened only.immediately prior to extraction.

8.4. Samples should be refrigerated to 4 ± 2 0 C unless refrigeration results in iireversible
physical changes to the waste. ,If pr~dpitationoccurs, the entire 'sample (including
precipitate) should be extracted.

•

•

8.5. The riUnimum TCLP sample collection size is determined by the physical state or
.states of the waste and the analytes of concern. The amount of waste required varies
with the percent solids. The lower the percent solids, the more waste will be required
for preliminary and final testing. For aqueous samples containing between 0.5 and
10% solids, several kilograms of sample are required to complete the analyses. The
general minimal requirements when the samples are 100% solids include: 1 - 32 ozjar
for semi-volatile organic analysis and metals, and 1 - 4 oz jar for volatile organic
analysis. Low density sample materials, such as rags or vegetation, will require larger
volumes of sample. For liquid samples (less than 0.5% solids), minimum
requirements are 2 -32 oz jars for semi-volat~le organic analysis and metals, and 2 - 8
oz jars for ~91atile organi~ analysis. If volatile organic analysis is the only requested
parameter, 2 separate jars are required. If matrix spike or duplicate control samples
are requested, additional sample volume is required. If sufficient sample volumes
were noneceived, analyses cannot be started and the client should be notified as soon
as possible.

8.6. TCLP leachates should be prepared for analysis and analyzed as soon as possible
following extracti.on. Leachates or portions of leachates for metallic analyte '

, determinations must be acidified with nitric acid to a pH'less than 2, unless
.. precipitation occurs. If precipitatiort occurs upon addition of nitric acid to a small

aliquot of the leachate, then the remaining portion of the leachate shall not be
acidified and the leachate shall be analyzed as soon as possible. All other leachates
should be stored under refrigeration (4 ± 2°C) until analyzed. ZHE leachates must
be stofl::d in VOA vials filled to elimina~e all headspace.



8.7. Samples are subject to appropriate treatment within the following time periods: •
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(d )Hid' T"Table 1 • 0 IDS! Imes avs
Collection to TCLP Leach to Preparation to Total Elapsed

Parameter TCLPLeach Preparation Analysis Time

Volatiles: 14 N/A 14 28

Semi-volatiles: 14 7 40 61

Mercury: 28 N/A 28 56

Other Metals: 180 N/A 180 360

..~ .
NOTE: The initial holding time is measured from date of collection to date extraction staned, and

subsequent holding times are measured from the date extraction starts. If sample holding
times are exceeded, the values obtained will be considered minimal concentrations.
Exceeding holding times is not acceptable in establishing that a waste does not exceed the
regulatory level. Exceeding the holding time will not invalidate characterization if the waste
exceeds the regulatory limit. .

9. QUALITY CONTROL

9.1. Quality Control Batch (QC Batch) - QA-003 defines a QC Batch as a set ~f up to 20 •
field samples of similar matrix that behave similarly and are processed using the same
procedures, reagents and standards within the same time period. The same lot of
reagents must be used within a batch. A minimum of one TCLP extraction blank
(Method Blank), one Laboratory Control Sample (LCS), one Matrix Spike (MS), and
one Matrix Spike Duplicate (MSD) will be prepared with each TCLP leachate batch.

9.2. Batching Samples - Groups of samples with visibly different bulk matrices (~.g.,

petroleum sludge and soil samples) must be batched separately for QC testing
purposes.

9.3. TCLP Extraction Blanks - A minimum of one blank (using the same extraction fluid
as used for the samples) must be prepared and analyzed for every batch of samples
extracted in a particular vessel type. The blanks are generated in the same way as the
samples (i.e:, blanks will be tumbled and filtered with the samples). Extraction
vessels will be uniquely numbered. Each time a new batch is ~et up the blank should

. be rotated sequentially to the next 'vessel to ensure all vessels are periodically
checked. Consult the Quanterra QC Program and the individual analysis SOPs for
blank acceptance criteria.

9.4. Laboratory Control Sample (LCS) - A LCS is required with each batch of 20 or fewer
samples. The LCS shall be generated after a batch of TCLP leachates have been
generated (i.e., at the time of the preparative digestion or extraction) by spiking an •

C-Y-3S/



aliquot of the appropriate extraction fluid used for that batch. Consult the individual
analysis SOPs for additional LCS guidance (i.e., spike amounts, spike levels,
recovery criteria, etc.).

•
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9.5. Matrix Spike (MSIMSD) - Matrix spikes are used to monitor the performance oflhe
analytical methods on the matrix and to assess the presence of interferences. A
MSIMSD pair are required wi~h each batch of 20 or few~r samples.

9.5.1. Matrix spikes are to be added after fIltration of the TCLP leachate. Spikes
are not to be added prior to the TCLP leaching. For metals. matrix spikes
are to be added before preservation with nitric acid.

9.5.2. The use of internal calibration or alternate methods may be needed when the
recovery of the matrix spike is below the expected performance (see Section
9.6.2).

9.5.3. Consult the individual analysis SOPs for additional guidance on spike
compounds and levels.

9.6. Corrective Actions

9.6.1. Consult the Quanterra QC Program and individual analysis SOPs for
corrective action Jor blanks and LCS

9.6.2. Method of Standard Additions (MSA) shall be used for metals if all of the
following conditions are met:

• . Recovery of the analyte in matrix spike is not at least 50%,

• the concentration of the analyte does not exceed the regulatory
level, and '

• the concentration of the analyte measured in the sample is within
20% of the appropriate regulatory level.

If the matrix spike recovery is 5% or less due to dilution or matrix
inteIference, contact the project manager and client for guidance. The client
should also be contacted prior to initiation of any MSA steps. Refer to' the

, individual analysis SOPs for details on how to perform MSA analysis.
I

10. CALIBRATION AND STANDARDIZATION

10.1. Refer to appropriate analysis SOPs.

C-4 -'3Sd-
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11.1.1. One-time procedural variations are allowed only if deemed necessary in the

professional judgment of supervision.to accommoqate variation in sample
matrix, radioactivity, chemistry, sample size, or other parameter~. Any
variation in procedure shall be completely documented on a
Nonconformance Memo kept in the project file and described in the final
report. The variation must be approved by a project manager, Technical
Specialist and QA Manager. Any unauthorized deviations from this
procedure must also be documented as a nonconformance, with a cause and
corrective action described.

11.2. PRELIMINARY SAMPLE EVALUATIONS (Refer to Flow Chart #1, Appendix D)

11.2.1. Preliminary TCLP evaluations (percent solids, particle size, selection of
extraction fluid, and fluid/leachate compatibility) are required to be done
using a minimum of a 100 gram aliquot of waste. This aliquot may also
undergo the actual TCLP or SPLP extraction for Non-volatiles ONLY IF it
has NOT been oven dried. If the solid portion is oven dried, a separate •
aliquot must be used for the actual leaching procedure.

11.2.2. Consult the holding times for the appropriate tests (Section 8.7) and
prioritize extractions such that holding times are not exceeded.

11.2.3.. Determine the total volume of TCLP leachate (solid phase leachate + liquid
filtrate) that needs to be generated for analysis according to the following:

Table 2. MilliJiJum Required Leachate Volume

Required Volume
Analysis (mL)

Volatiles 3 x 20

Semi-volatiles 400

Pesticides 200

Herbicides 200

Metals 300

11.2.3.1. SPLP - similar volumes are required like TCLP volatiles and
metals..

CJ.t-353

•



11.2.3.2. For TCLPand SPLP samples used for matrix spike and matrix
spike duplicate analysis, three times the listed volumes are
required.

•
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•

('

11.2.4. Sample Description (enter data on Worksheet 1)

11.2.4.1. Record the number of phases observed in the sample. It is
common that when more than one container of multi-phasic
materials is received from the field, each container wil1 show
different amounts of each phase.

11.2.4.1.1. If the sample has multiple phases and is received in
more than 1 bottle then the contents of each bottle
should be combined in a single larger container prior
to processing the sample further. If this is not
possible, then the alternate procedure described in the
following section should be used.

11.2.4.1.2. Properly record the relative amounts of each phase by
measuring the depth of the layers in each container
after the contents have been allowed to settle.
Determine the combined volume ~f each phase for all
containers. Then mark the phase composition on a
single container, mix thoroughly to obtain a
representative subsample, and accurately measure the
phase composition according to the following
procedure. The two sets of values (combined
volumes per phase and phase compo~ition for one
con~ai~er) are used to determine the correct' .
volume/mass adjustments on the final result. This
procedure is not appropriate if testing will be done for
volatile organic compounds.

11.2.4.2. Solid - record the visible presence'of a solid material heavier than
water. If the sample contains more than one solid phase (e.g.,
wood and sediment mixed with water), document comment on
benchsheet.

11.2.4.3. Liquid - record the number of liquid phases observed in the
sample according to apparent density. It may be impossible to
distinguish apparent density if only one liquid phase is observed
and there is no indication on the COC form. If this is the case,



record it as aqueous material and let the subsequent analytical
record show if the liquid is organic.
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•
11.2.5. Percent Solid Phase (enter data on Worksheet No.1)

11.2.5.1. Percent Solids and ZHE Extractions - The ZHE filtration
apparatus cannot accurately detennine percent solids less than 5%..
If an extraction is to be performed solely for volatile organic
compounds and the percent solids concentration is apparently
greater than 5%, proceed to Section 11.4 (Procedure: ZHE
Extraction Procedure, Volatile Constituents). Otherwise, continue
with the steps in this section. The aliquot of sample uS.ed here
cannot be used again for the ZHE extraction.

11.2.5.2. Detennine Type of Filtration Apparatus Needed

11.2.5.2.1. If the waste will obviously yield no free liquid when
. subjected to pressure filtration (i.e., it is 100% solid),

then proceed to Section 11.2.6 (Particle-size
Reduction).

11.2.5.2.2. If the sample is mostly a non-viscous liquid (water or
non-viscous organic liquid) of low solids content
«10%) or a highly granular, liquid containing waste
vacuum filtration may be used.

11.2.5.2.3. If the sample is viscous (sludge or has high solids
content), use pressure filtration..

11.2:5.3. Weight of subsample and filtrate for percent solids measurement

11.2.5.3.1. Assemble the filtration apparatus (use blunt forceps to
handle the 0.6 to 0.8 Jlm filter membrane).

11.2.5.3.2. Homogenize the waste, transfer a minimum of a 100 g
subsample to the weighing vessel. Measure and
record the gross weight.

11.2.5.3.3. Measure and record .the tare weight of the filtration
vessel.

•

•



11.2.5.3.4. Transfer the sample to the filtration device attempting
;to spread the waste sample evenly over the surface of
the filter. Measure and record the tare weight of the
empty weighing vessel and any residual sample.

•
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11.2.5.3.5. Calculate and record the net weight of sample used
for testing.

11.2.5.4. Filtration for percent solids

11.2.5.4.1. Slowly apply gentle pressure or vacuum of 10 psi to
the filtration apparatus. Allow the sample to filter

. until no SIGNIFICANT additional liquid has passed
through the filter during a 2 minute period.

••
11.2.5.4.2. Repeat previous step by increasing the pressure in 10

psi increments until a maximum of 50 psi is reached.
Stop the 'filtration when no additional filtrate is,
generated within a 2 minute period.

Note: Some samples will contain liquid material that
does not. filter (e.g., oil). Do not attempt to
filter the sample again by exchanging filters.
Viscous oils or any wastes which does not pass
through the filter is classified as a solid.

'.

11.2.5.4.3. Remove the filtrate collection vessel, weigh and
,record the gross weight. ,

11.2.5.4.4. Calculate and record the net weight of filtrate This
result will be used in the percent solids calculation.

11.2.5.4.5. Pour the filtrate into a graduated cylinder. Measure
and record the volume of the aqueous phase. Measure
and record the volume of any organic phase. If more
than one organic phase is observed, enter "see below"
and provide a description at the bottom of benchsheet.
These results will be used in the final sample
calculations.

11.2.5.4.6. Retain the filtrate for use in Section 11.2.8
(Determination of FiltratetExtraction Fluid



•
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Compatibility), and for possible recombination with
the fIltrate obtained in Section 11.3.

'11.2.5.5. Percent of Wet Solids

11.2.5.5.1. Calculate the total weight of wet solids using
Equation: E =D-B.

11.2.5.5.2. Calculate the weight percent of wet solids using
Equation: % E = &. x 100.

C

11.2.5.5.3. If the percent wet solids result is ~ 0.5% and < 5.0%,
and it is noticed that a small amount of the aqueous
filtrate is entrained in the wetting of the filter, proceed
to Section 11.2.5.7 to complete the percent solids
measurement on a dry-weight basis.

Note: If obviously oily (non-aqueous) material-is
entrained on the filter, do not dry the filter;
proceed to Section 11.2.6 (Particle-Size •
Reduction).

11.2.5.5.4. If the percent wet solids result is greater than 5.0%,
proceed to Section 11.2.6 (Particle-Size Reduction)
and mark "~.5%" on bench sheet.

11.2.5.5.5. If the percent wet solids result is less than 0.5%,
, discard the solid phase. No leaching will be

necessary; the filtrate is equivalent to the final
leachate.

11.2.5.6. Weight percent of dry solids (skip this step for oily samples).

Note: These steps are required only if it is noticed that a small
amount of the filtrate is entrained iQ wetting of the filter
and the percent wet solids content is ;;:: 0.5% and < 5.0 %.

11.2.5.6.1. Remove the filter with the wet solids from the
filtration apparatus.

11.2.5.6.2. Dry the filter and solid phase at 100 ± 20 0 C.



11.2.5.6.3. Remove the filter from the oven and allow to cool in a
desiccator.

•
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• '

11.2.5.6.4. Weigh and record the grpss dry weight.

11.2.5.6.5. Repeat the drying step. Weigh and record the ~econd,

gross dry weight. If the two weightings do not agree,
within 1%, perform additional drying and weighirig ,
until successive weighings agree within 1'fa.

11.2.5.6.6. Calculate the weight percent of dry solids using:

Weight Percent Dry Solids = Gross Do' Weight x 100
Weight ofSample

11.2.5.6.7. If the dry solids result is ~ 0.5% and the sample will
be extracted for non-volatile constituents, proceed to
Section 11.2.6 (Particle Size Reduction) using a fresh
wet portion of waste.

11.2.5.6.8. If the percent solids result is less than 0.5%, discard
the solid phase. No leaching will be necessary; the
filtrate is the TCLP leachate. Proceed to Section
11.2.8 (Determination of FiltratelLeachate
Compatibility) to determine whether or not the
material is a non-aqueous, immiscible liquid.

11.2.6. Particle-size Reduction for Fluid Selection (enter data on Worksheet 2)

11.2.6.1. The subsample used for fluid selection must consist of particles
less than 1 mm in diameter (versus the less than 1 cm requirement
for the material used for the actual.extraction). The method
requires a smaller particle size to partially compensate for the
shorter ciuration of contact time with the leachate solution as
compared to the full extraction. Inappropriate use of coarser
materials could result in the selection of the wrong fluid type.

11.2.6.2. Surface area exclusion - size reduction is not required if the
sample surface area is greater than or equal to 3.1 cm2 per gram.
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•11.2.6.3. If the sample contains particles greater than 1 mrn in diameter,
crush, cut, or grind the solids to the required size.

11.2.6.4. Consult your supervisor or manager when dealing with unusual
sample matrices (e.g., wood, cloth, metal, brick).

11.2.7. Determination of Appropriate Extraction Fluid (Worksheet 2)

11.2.7.1. If the solid content is greater than or equal to 0.5%, and if the
sample is being analyzed for metals or nonvolatile organic
compounds, the type of leaching solution must be detennined.

11.2.7.2. Follow times, temperature, and particle size specified in this
section as closely as possible. If reaction time between the acid
solution and solid waste is too short or too long, the procedure
may produce false pH readings.

11.2.7.3. For SPLP, refer to Section 7.10 for fluid selection. Matrix type
must be specified by the client. Check special instructions or see
the project manager, then put a check mark by the fluid type •
selected.

11.2.7.4. The TCLP leaching fluid for all volatiles is Fluid #1.

11.2.7.5. For TCLP leach fluid detennination for non-volatile analytes,
continue with the following steps.

11.2.7.6. Calibrate the pH meter with' fresh buffer solution in accordance
with the pH SOP,

11.2.7.7. Weigh out a 5.0 ± 0.1 g subsample (less than 1 mrn particle size)
of the solid phase into a 250-mL beaker. If 5.0 grams not used,
enter the actual weight on line C2.

11.2.7.8. Add 96.5 ± 1.0 mL of reagent water, cover with a watchglass, and '
stir for 5 minutes on a stirrer. If a different volume used, enter the
actual volume.

11.2.7.9. Measure and record the sample pH.

Note: To avoid damaging the pH probe when organic liquid is
present, use narrow range pH indicator paper. •



11.2.7.W.1f the pH is less than or equal to 5.0, use Fluid #1 and proceed to
Section 11.2.8 (Fluid Compatibility).

•
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•

11.2.7.1 L If the fluid pH is greaterthan 5.0, add 3.5 mL 1 N HCI, cover
with a watchglass. SlUrry the sample briefly then heat at 50 0 C
for 10 minutes.

Note: The heating cycle is a critical step. If the solid waste does
not remain in contact with the acidic solution under
specified time and temperature conditions, an erroneous
pH may be measured.

11:2.7.12. Cool to room temperature.

11.2.7.13. Measure· and record the pH immediately after the sample has
reached room temperature.

. 11.2.7.13:1. If the pH is less than or equal to 5.0, use Fluid # 1.

11.2.7.13.2. If the pH is greater than 5.0, use Fluid #2.

11.2.8. Determination of FiltratelExtraction Fluid Compatibility (skip this step
for SPLP extractions)

11.2.8.1. Place 5mL of the appropriate leaching fluid (determined in the
previous step) into a 20-25 mL vial.

Note: Use fluid type # 1 if simply testing the filtrate for a sample
with less than 0.5% solids.

11.2.8.2. Add 5 mL of the initial filtrate, cap and shake.

11.2.8.3. If the phases are miscible, the initial filtrate and solid phase
leachate will be physically recombined upon completion of the
leachate generation.' .

11.2.8.4~ If the phases are NOT miscible, document on bench sheet. The
initial filtrate and the solid phase leachate will be prepared and
analyzed separately and the results mathematically combined (see
Section 12.1.4).

11.2.9. For samples requiring analysis for semi-volatile organics, pesticides,
herbicides or metals proceed to Section 11.3.
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11.2.10. For samples requiring analysis for volatile organics (ZHE), proceed to
.Section 11.4.

11.3. BOTTLE EXTRACTION PROCEDURE: NON-VOLATILE
CONSTITUENTS: SEMI-VOLATILES, PESTICIDES, HERBICIDES,
METALS (Refer to Flow Chart #2, Appendix D)

11.3.1. All masses should be recorded to the nearest 0.1 g.

11.3.2. The aliquot used in the Preliminary Evaluation MAY be used for this
procedure ONLY if it was not oven dried. If the sample is 100% solid or if
the preliminary aliquot was not oven dried proceed directly to Section 11.3.7
(Particle Size Reduction). If the Preliminary Evaluation aliquot was oven
dried then, using a fresh aliquot of sample, continue as described in Sections
11.3.3 through 11.3.6.

11.3.3. Examine the sample and determine the type of filtration to employ per
Section 11.2.5.2..

11.3.4. Repeat the steps outlined in Sections 11.2.5.3 through 11.2.5.5.3.

11.3.5. Determine and record the volume (mass) of the initial filtrate. Cover with
aluminum foil and retain for use as defined in Section 11.3.18.

11.3.6. Determine and record the "solid" phase mass by subtracting the mass of the
liquid filtrate from the mass of the subsample.

11.3.7. Evaluate the solid ponlon of the waste for particle size. If it contains
particles greater than 1 cmin size, prepare the solid ponion of the waste for
leaching by crushing, cutting, or grinding such that all particles are less than
1 cm in size (i.e., capable of passing through a 9.5 mm, 0.375 inch, standard
sieve). Size reduction is hot required if the sample surface area is greater
than or equal to 3.1 cm2 per gram. If particle size reduction was required,
record this on Worksheet 3, line E1.

11.3.7.1. Consult your supervisor or manager when dealing with unusual
sample matrices (e.g., wood, cloth, metal, brick). Scissors or
shears may be used to cut cloth, plastic or sheet metal. Saws may
be used for wood or solid -metal. Bricks, rocks, or other solids
amenable to grinding should be subcontracted out for particle
size reduction (Contact PA or PM). Note that size reduction to

•

•

•



fine powder is not appropriate, and could invalidate results. If
necessary, consult client for guidance.

•
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11.3.8. Detennine the minimum total volume of solid phase leachate that needs to .
be generated. Referto Section 11.2.3.

11.3.9. Divide the total volume of solid pl,1ase leachate required by 20 to detennine
the mass of solid ph_ase required for leaching.~ Round this mass UP to the
nearest 5 g.

l1.3.io. Weigh the required mass of solid phase into an appropriate bottle (plastic for
metals only, glass for all others) and slowly add 20 times its mass of
appropriate leaching fluid as detennined under Section 11.2.7 (e.g., 20 g of
sample would require 400 g of leaching fluid). Record the weight of the
sample aliquoted for the extraction and the amount of extraction fluid added.

•
11.3.11. Ensure any effervescence has stopped before capping the bottle

tightly. Secure in a rotary agitator and rotate end-over-end at 28-32
rpm for 16-20 hours. The temperature of the room should be
23 ± 2°C. The room temperature and time should be checked at
both the start and end of the extraction and recorded.

NOTE: As agitation continues, pressure may build up within the
bottle for some types of wastes. To relieve excessive pressure, the
bottle may be removed and opened periodically in a properly
vented hood to relieve any built-up pressure.

•

. 11.3.12. Remove the bottle and filter the sample using vacuum or pressure filtration
by filtering through a new glass fiber filter as discussed in Sections
11.2.5.5.1 - 11.2.5.5.2. For final filtration of the TCLP leachate, the glass
fiber filter may be changed; if necessary, to facilitate filtration. Filters must
be acid washed if metals are to be detennined (see Section 6.3). The entire
sample need not be filtered; however, sufficient volume should be generated
to support the required analyses. Record the date and time the filtration is
completed.

11.3.13. If the waste contained no initial filtrate, this solution from 11.3.12 is defined
as the TCLP leachate.

11.3.14. If the waste did yield an initial filtrate, consult the worksheet for initial
filtrate/leachate compatibil~ty. If they are compatible, they are to be



combined in the correct proportions (see Section 12.1.4) and mixed well.
This combined solution is defined as the TCLP leachate.
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•
11.3.15. If the individual phases are NOT compatible, they are to be prepared and

analyzed separately and the results combined mathematically. See Section
12.1.5.

. .
11.3.16. Measure and record the pH of the TCLP leachate. (Do not attempt to

measure the pH of oily samples as the probe may be rendered inoperable.)

11.3.17. Prepare subsamples for metals for MSIMSD quality control testing using the
appropriate TCLP spiking solution (do not spike for organics). Refer to the
appropriate determinative SOPs for further guidance on the spike
components, levels and action criteria.

11.3.18. Immediately preserve the leachate as follows:

Note: Refer to Section 8.6 if precipitation occurs upon preservation.

Metals
All others

pH < 2 w/50% RN03 for non-oils (do not acidify oils)
Refrigerate to 4 ± 2 °c

•11.3.19. Label each sample with the appropriate information and submit to the
appropriate analytical groups for prep and analysis with copies of the TCLP
preparation worksheets.

11.4. ZHE EXTRACTION PROCEDURE: VOLATILE CONSTITUENTS (Refer to
Flow Chart #3, Appendix D)

.. 11.4.1. Use the ZHE device to obtain a TCLP leachate for analysis of volatile
compounds only. Leachate resulting from the use of the ZHE shall NOT be
used to evaluate the mobility of non-volatile analytes (e.g., metals, .
pesticides, etc...).

11.4.2. Due to some shortcomings of the method, losses of volatile compounds may
occur. Extra care should be observed during the ZHE procedure to ensure
that such losses are minimized. Charge the ZHE with sample only once and
do not open the device until the final extract has been collected. Do not
allow the waste, the initial liquid phase or the extract to be exposed to the
atmosphere any longer than necessary.

•



11.4.3. If the TCLP extraction is for volatile components only, refer to Section
11.2.5.1 before proceeding.

•
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•

11.4.4. All masses should be recorded to the nearest 0.1 g.

11.4.5. Assemble the ZHE apparatus. Test for leakage by closing all valves except
the gas inlet/outlet v,alve and pressurizing to 50 psi. Allow to st~d for 15
minutes and check th~ pressure on the built-in gauge to make sure it is not
leaking. If the pressure is NOT 50 psi, consult your supervisor.

11.4.6. Adjust the ZHE piston in the ZHE body to the appropriate height (slightly
moisten the a-rings with leaching fluid if necessary).

11.4.7. Consult the worksheet and examine the sample. If the sample appears to be
different from the preliminary information found on the worksheet, consult
your supervisor.

11.4.8. If the preliminary evaluations indicated the need for particle size reduction,
homogenize the waste, weigh out a sufficient size subsample and prepare for
leaching by crushing, cutting, or grinding such that all particles are less than
1 cm in size as measured with a ruler (Do NOT sieve the sample). Size
reduction is not required if the sample surface area is greater than or equal to
3.1 cm2 per gram.

Note: To minimize loss of volatiles, samples for volatiles that require
particle size reduction should be kept in sample storage (at 4°C)
until immediately before size reduction. Aggressive reduction which
would generate heat should be avoided and exposure of the waste to

.the atmosphere should be avoided to the extent possible. Size
reduction to a fine powder is not appropriate. Also see Section.
11.3.11.

11.4.8.1. Consult your supervisor or manager when dealing with unusual
sample matrices (e.g., wood, cloth, metal, brick). Scissors or shears
may be used to cut cloth, plastic or sheet metal. Saws may be used
for wood or solid metal. Bricks, rocks, or other solids amenable to
grinding.should be subcontracted out for particle size reduction
(Contact PA or PM).

11.4.9. Place the ZHE apparatus on the balance and tare the balance.

11.4.10.
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•11.4.11. Determine the appropriate size subsample to weigh using the percent solids
information from Section 11.2.5 and record the weight.

11.4.11.1. For wastes that are 100% solids, a 25 g sample is used.

11.4.11.2. For wastes containing < 0:5% solids the liquid portion of the
waste,"~er filtration, is defined as the TCLP leachate: Filt~r

enough of the sample to support all of the volatile analyses
required.

11.4.11.3. For wastes containing ~ 0.5% and < 5.0% solids, a 500 g
subsample of waste is recommended.

11.4.11.4. If the sample has ~ 5.0% solids, the appropriate sample size
should be determined using the equation in Section 12.1.2.

Note: For wastes containing greater than 0.5% wet or dry solids
(Section 11.2.5), the "solids" value from the ZHE filtration
process may be used to determine the volume of fluid to
load into the ZHE. This approach is recommended since
the solids value from ~ection 11.2.5 may differ from the •
filtration solids due to sample variability or difft?rences in
the filtration apparatus.

11.4.12. Homogenize and transfer an appropriate size subsample of the waste into the
ZHE and record the mass.

11.4.13." Carefully place the glass fiber filter between the support screens and secure
to the ZHE. Tighten all the fittings.

11.4.14. Place the ZHE in a vertical position; open both the gas AND liquid
inlet/outlet valves. Attach a gas line to the gas inlet/outlet valve.

11.4.15. If the waste is 100% solid, slowly increase the pressure to a maximum of 50
psi to force out as much headspace as possible and proceed to Section
11.4.18.

11.4.16. If the waste is < 100% solids, carefully apply gentle pressure of 10 psi (or
more, if necessary) to force all headspace slOWly out of the ZHE. At the"
FIRST appearance of liquid from the liquid inlet/outlet valve, quickly close
the valve and discontinue gas pressure.

•



11.4.17. Assemble a syringe and place the plunger in all the way. Adjust the tension
on the plunger to provide slight drag. Attach the pre-weighed syringe or
Tedlar bag to the liquid inlet/outlet valve and open the valve. Record the
tare weight of the collection device.

•
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•

11.4.18. Carefully apply gas pressure of no more than 10 psi to force out the liquid
phase. Allow the sample to filter until no SIGNIFICANT additional filtrate
has passed in a 2 minute period.

Note: If the capacity of the syringe is rea<;:hed, close the liquid inlet/outlet
valve, discontinue gas pressure, remove the syringe and return to
Section 11.4.15.

11.4.19. Repeat previous step increasing the pressure in 10 PSI increments until 50
. psi is reached and no significant liquid has passed in a 2 minute period.
Remove the collection device and record the total weight of the collection
device with filtrate on Worksheet 4, Li_ne 3a. Close the valve and
discontinue gas pressure. ,Transfer the filtrate to VOA vials and label
appropriately. Calculate the weight of filtrate collected.

Notes: If the original waste contained less than 0.5% solids (Section
11.2.5), this filtrate is defined as the TCLP leachate and yOIl may
proceed to Section 11.4.28. Otherwise, save the vials by storing at
4 C under minimal headspace conditions, for recombination as in
Section 11.4.27.

The rriat~rial remaining in the ZHE is defined to be the "solid"
phase. Calculate the weight of the solid phase usi~g Equation 4.

11.4.20. Based on the information froin Sections 11.2.5 and 11.4.11 and using th~

formula in 12.1.3, determine the weight of fluid to load into the ZHE on the
"solid" phase. The ZHE device has approximately a 500-mL capacity.
Based on the need to add an amount of extraction fluid equal to 20 times the
mass of the "solid" phase, the ZHE can therefore accommodate a maximum
of 25 grams of "solid".

Note:. The TCLP ZHE prep uses only TCLP fluid #1; the SPLP ZHE prep
uses only SPLP fluid #1(#3 at Santa Ana).

J 1.4..21. Load the fluid transfer reservoir with an excess of Fluid # 1 and preflush the
transfer line to eliminate air pockets. Be sure the required volume remains.
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11.4.22. Attach the transfer line to the liquid inlet/outlet valve and open the valve.
Carefully pump the required volume into the ZHE and close the valve.
Disconnect the transfer line.

11.4.23. Check the ZHE to make sure all the valves are closed and manually rotate
the ZHE (end-over-end) 2 or 3 times. Reposition the ZHE in the venical
position.

11.4.24. Pressurize the ZHE to 5-10 psi. Allow to stand for 10 minutes, and then
recheck the pressure. If the ZHE appears to be leaking, follow the corrective
action protocols recommended by the manufacturer and repeat the analysis.

11.4.25. Slowly open the liquid inlet/outlet valve to bleed out any headspace that
may have been introduced during the introduction of the Fluid. Upon the
first sign of liquid from the valve, close the valve.

11.4.26. Repressurize the ZHE to 5-10 psi and place in the rotary agitator. Rotate at
28-32 rpm for 16-20 hours. Room temperature should be 23 ± 2 0c. The
room temperature and time should be checked at both the stan and end of
the extraction and recorded.

11.4.27. Confirm that the pressure of 5-10 psi was maintained throughout the
leaching. If it was NOT maintained, return to Section 11.4.1 'and repeat the
leachate with a new aliquot of sample.

11.4.28. Attach a syringe or Tedlar bag and open the liquid inlet/outlet valve to
collect the aqueous leachate and proceed as outlined in 11.4.19 - 11.4.20.
Record the volume/mass of the leachate and any oil. Record the date and
time the filtration is compl~te.d.

Notes: If the waste contained an initial liquid phase, the liquid may be
filtered directly into the same collection device holding the initial
liquid phase of the waste.

A separate filtrate collection container must be used if combination
would create multiple phases or there is not enough volume left
within the filtrate collection container.

11.4.29. If the waste contained an initial filtrate (Section 11.4.18) that is miscible
with the solid phase leachate (as determined in Section 11.2.8), the solid
phase leachate and the initial filtrate are directly recombined in the correct

•

•

•
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proportions (see Section 12.1.4). If the individual phases are NOT
compatible, they are to be collected, prepped and analyzed separately.

Note: Chill the filtrate and receiving vessels before-recombining.

11.4.30. Following collection, store the TCLP leachate in 3 20-mL VOA vials with:
-minimal headspace at 4 ± 2 °c and prepare for analysis as soon as possible" .
using the appropriate orgaruc extraction procedure (see Section 16.3)".

11.4.31. If the individual phases are analyzed separately, combine the results
mathematically by using the recombination calculation in Section 12.1.5.



•
TCLP and SPLP Leaching Procedure

12. DATA ANALYSIS AND CALCULAnONS

12.1. Calculations

12.1.1. Calculation of Percent W~t Solids:
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,
Mass," solid" phase J

Percent Wet Solids = 1
Mass, initial subsample

12.1.2. Calculation of weight of waste to charge to ZHE:

{
25 \

Weight of waste to charge to ZHE = 10 ~ l'd j
owet so I s

12.1.3. Calculation of weight of extraction fluid to use:

111 . hE' fl'd 20 x % wet solids x weight of waste to be extracted
rrelg t of xtractlOn Ul = •

100

12.1.4. Calc~.I1ation of volume of initial filtrate phase to recombine with solid phase
leachate:

(

Wdght if solids leached)( Leachate re covered )( . )
Volwne of fLItra1e for recorrbinalion = . Volume of initial ~ous filtrrJu

. Total weight of solids Fluid added

12.1.5. Mathematical recombination of analytical results:

(v X C\ ) + (V xC)
Final Analvte Concentration = 1 2 2

- VI +V2

V I =total volume of the initial filtrate phase (L).
C1 =analyte concentration in initial filtrate phase (mgIL).
V2 =volume of the theoretical solid phase leachate (L).
C2 = analyte concentration in solid phase leachate (mgIL).,

•
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12.2. REPORTING REQUIREMENTS
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12.2.1. Follow these reporting conventions for multi-phase samples:

12.2.1.1. Ifboth phases have positive results, use the values from each
phase to calculate the recombined result. Use the reporting limit
for each phase to calculate the recombined reporting limit.

12.2.1.2. Ifboth phases are "ND," not detected, the recombined result is
"ND," and the reporting limit is calculated from the reporting
limit for each phase.

12.2.1.3. If one phase is "ND" and the other phase has a positive result, use
the reporting limit for the "ND" phase and the positive value for

. the other phase to calculate the combined result. The combined
reporting limit is based on the reporting limit for both phases. If
the combined result is less than the combined reporting limit, then
supply a footnote to indicate that "a positive result was detected
below the calculated detection limit."

12.2.2. Units - regardless of the nature of the sample, all TCLP and SPLP results
are reported in units of mgIL.

12.2.3. For limits and significant figures, consult the appropriate analytical methods
(Section 16.3).

12.2.4. Anomalies - all anomalies observed during the leach procedure must be
noted on ~he worksheet or an anomaly form. Some examples of such
anomalies are: .

12.2.4.1. Sample was monolithic -subsample was obtained by crushing,
cutting, grinding, sawing, etc. .

12.2.4.2. Insufficient sample - less than the required 100 g minimum was
available.

12.2.4.3. Multiple phases - "X" phases were present.

12.2.4.4. Sample was oil - single phase.

12.2.4.5. Sample contained liquid which did not filter under test conditions.

Cf..{-370
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12.3. REVIEW REQUIREMENTS
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12.3.1. Review all applicable holding times. If a holding time was exceeded,
confmn that a holding time violation form was properly documented and
routed. ' .

12.3.2. If Total analysis results are available, those results may be compared with
the TCLP analysis results according to the following:

Total ~20x TCLP

NOTE: Assumes the sample is 100% Solids.

12.3.3. Total constituent analysis results can be used to demonstrate the TCLP
protocol is unnecessary. In performing a TCLP analysis, there is a 20: 1
dilution of the original sample with the leaching solution. Thus, if the "total
constituent" result is less than 20 times the TC level, it is impossible for the
leachate to "fail" and the TCLP does not need to be performed. For
example, the TC level for lead is 5.0 mg/L (ppm). Therefore, if a sample of
lead-contaminated soil contains less than 100 ppm total lead, a TCLP test •
need not be run for lead.

13. METHOD PERFORMANCE

13.1. Refer to individual analysis SOPs.

. 13.2. Training Qualification:

. The group/team leader has the responsibility to ensure that this procedure is
perfonned by an associate who has been properly trained in its use and has the
required experience.

14. POLLUTION PREVENTION

14.1. This method does not contain any specific modifications that serve to minimize or
prevent pollution.

15. WASTE MANAGEMENT

15.1. Waste generated in this procedure must be segregated and disposed according to the
facility's hazardous wastes procedures. The Environmental Health and Safety
Director should be contacted if additional information is required.

•
C-'-I-31/
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16.1. Method 1311, Toxicity Characteristic Leaching Procedure, Revision 0, July 1992,
SW-846 Final Update I.
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1992, SW-846 Proposed Update ll.

16.3. Related Documents

16.3.1. Toxicity Characteristic: Corrections to Final Rule. Method 1311, Federal
Register, Vol. 55, No. 126, Friday, June 29, 1990.

I

16.3.2. Toxicity Characteristic: Final Rule. Method 1311, Federal Register, Vol.
55, No. 61, Thursday, March 29, 1990.

16.3.3. Technical Background Document and Response To Comments, Method
1311,.Toxicity Characteristic Leaching Procedure, USEPA/OSW, April,
1989.

16.3.4. QA-003, Quanterra QC Program

16.3.5. CORP-IP-0003: Acid Digestion of Aqueous Samples by SW846 and
MCAWW 200 Series Methods.

16.3.6. CORP-MT-0001: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, Spectrometric Method for Trace Element Analysis, Method
6010A and Method 200.7.

16.3.7. CORP-MT-0003: Graphite Furnace Atomic Absorption Spectroscopy,
SW846 Method 7000A and ·MCAWW200 Series Methods.

16.3.8. CORP-MT-0005: Preparation and Analysis of Mercury in Aqueous Samples
by Cold Vapor Atomic Absorption, SW-846 7470A and MCAWW 245.1.

16.3.9. CORP-IP-0003: Acid Digestion of Aqueous Samples by SW846 and
MCAWW.200 Series Methods.

16.3.10. CORP-MS-0002: Determination of Volatile Organics by GCIMS based on
Methods 8240B and 8260A.

16.3.11. CORP-MS-OOOI : GCIMS Analysis Based on Method 8270B, SW846.
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•16.3.12. CORP-GC-OOOl: Gas Chromatographic Analysis Based on Methods
8000A, 801OB, 8020A, 8080A and 8150B, SW846.

16.3.13. CORP-OP-OOOl: Extraction and Cleanup of Organic Compounds from
Waters and Soils, Based on SW846 3500 Series, 3600 Series, 8150 and 600
Se"ries Methods.

17. MISCELLANEOUS

17.1. ModificationslInterpretations from Reference Methods

17.1.1. Section 8: Preliminary Evaluations. Section 7.1 of the source method states
that the sample aliquot used for the preliminary evaluation "...may not
actually undergo TCLP extraction." Section 7.1.5 of the source method
indicates that the portion used for the preliminary evaluation may be used
for either the ZHE or non-volatile extraction if the sample was 100% solid.
Section 7.1.5 further indicates that if the sample was subjected to filtration
(i.e., < 100% solid) tharthis aliquot may be used for the non-volatile
extraction procedure only as long as sufficient sample is available
(minimum 100 g). Samples which have been subjected to the oven drying
step may not be used for TCLP extraction because solid phase degradation •
may result upon heating.

17.1.2. Section 11.2.5.6.3: Percent Solids Determination. Section 7.1.2 of the
source method indicates that "if the percent wet solids is ~ 0.5% and it is
noticed that a small amount of the filtrate is entrained in wetting of the
filter" that the filter should be oven dried to determine percent dry solids ".
Drying of oil or organic matrices can both be hazardous and inappropriate.
Additionally, it may be impossible to achieve a constant weight when
performing this step. Due to safety concerns, if obviously oily or heavy
organic matrices are entrained on the filter, the filter is not oven dried,

17.1.3. Section 11.2.8: Preliminary Determination of FiltratelExtraction Fluid
Compatibility. Section 7.2.13 of the sourc.e method provides no guidance as
to how to make this determination. As a result, the procedure herein was
developed and incorporated into the Preliminary Deternunations section.

. 17.1.4. Section 9.2: TCLP Extraction Blanks. Section 8.1 of the source method
states that a minimum of one blank for every 20 extractions "...that have
been conducted in an extraction vessel." Quanterra has interpreted this to
mean one blank per twenty samples leached per TYPE of leaching vessel
(i.e., Bottle or ZHE) per leach fluid used. •



17.1.5. Section 11.2.7.9: Detennination of Appropriate Extraction Fluid. Method
1311 does not address the appropriate approach to take if the pH equals 5.0.

'This SOP requires that Fluid #1 must be used if the pH is less than or equal
to 5.0.

•
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17.1.6. Section 9.4: QA/QC - Matrix Spikes. Section 8.2 of the source method
states "A matrix spike shall be performed for each waste type..." and "A
minimum of one matrix spike must be analyzed for eac'h analytical batch." .
Further, Section 8.2.3 of the source method also states "The purpose of the
matrix spike is to monitor the performance of the analytical methods used,
and to detennine whether matrix interferences exist." The standard
Quanterra QAPP is designed to address the performance monitoring of
analytical methodology through the LCS program. A minimum of one MS
and MSD will be prepared for each TCLP leachate batch. The MS/MSD
results are used to detennine the effect of a matrix on the precision and
accuracy of the analytical process. Due to the potential variability of the
matrix of each sample, the MS/MSD results have immediate bearing only on
the specific sample spiked and not all samples in the batch.

17.1.7. Section 8.2.2 of the source method states that "In most cases, matrix spikes
should be added at a concentration equivalent to the corresponding
regulatory leveL" The method also states "If the analyte concentration is
less than one half the regulatory level, the spike concentration may be as low
as one half of the analyte concentration but may not be less than five times
the method detection limit". For several analytes, spiking at the regulatory
level is inappropriate to the range of analysis afforded by the detenninative
methods. Due to the wide range in these levels, Quanterra spikes at the
levels specified in the detenninative SOPs.

17.2. '. Modifications from Previous 'SOP

None

••
17.3. Documentation and Record Management

The following documentation comprises a complete TCLP preparation raw data
package:
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• Completed worksheets (Appendix C)
• Non-conformance summary (if applicable).
• Anomaly documentation (if applicable).
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Table 3 - Toxicity Characteristic Analytes and Regulatory Levels (Final Rule)

APPENDIX A - TABLES

Contaminant . m#L
Arsenic 5.0
Barium 100.0
Benzene 0.5
Cadmium ,. 1.0
Carbon tetrachloride 0.5
Chlordane 0.03
Chlorobenzene 100.0
Chlorofonn 6.0
Chromium 5.0
Total Cresols (used if 200.0

isomers not resolved)

2,4-D 10.0
1,4-Dichlorobenzene 7.5
1,2-Dichloroethane 0.5
2,4-Dinitrotoluene 0.13
1,1-Dichloroethylene 0.7
Endrin 0.02
Heptachlor (& epoxide) 0.008
Hexachlorobenzene 0.13
Hexachlorobutadiene 0.5
Hexachloroethane 3.0
Lead 5.0
Lindane 0.4
Mercury 0.2
Methoxychlor 10.0
Methyl ethyl ketone 200.0
Nitrobenzene 2.0
Pentachlorophenol 100.0
Pyridine 5.0
Selenium 1.0
Silver 5.0
Tetrachloroethylene 0.7
Toxaphene 0.5
Trichloroethvlene 0.5
2,4,5-Trichlorophenol 400.0
2,4.6-Trichlorophenol 2.0
2,4,5-TP (Silvex) 1.0
Vinyl chloride 0.2
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Uquid InletlOutJet Valve

i

PIston

Figure 1 & 2 • Rotary Agitation Apparatus and Zero Headspace Extraction Vesse. (ZHE)

Figure 1. Rotary Agitation Apparatus
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,Figure 3 - US Environmental Protection Agency Memorandum #35, Page 1

UNITED STATES ENVIRONMENTAL PROTECTION AG!NCY
WASHINGTON.D.C. 20'60

a--ICI a-
1010.0 WA8T.....a .....O.OOC'I' "aPOoo"

Thi. memo .•eSa..... the following ~opica:

". 0 1992'symposium on Wasta T..~inq and Quality
Assuranc.•

. !'rom:

Jun. 12, 1992

Notas on Rc:RA M.thoc1a and QA ~viU••

Gail Bana"'n, Chi.! ~1J4~
M.thoc1a' S.ction (OS-331)

•

o SW-846 OpeSata

- Final Rul. for Janu.ry 23, 1919 Propo.ad Rule
- Notica, Propo.ad Rulamakinq for tha Second OpcSata to
~e Third 1:41tion

o Chlorofluorocarbon 113 (CFC-113) Solvan~ R.placamant
OpeS_ta

o Env~onlllantal Mon1torinq Mathoc1a Index (EMKJ:)

o S&IIlplinq Work Croup Porma~ion

o laCE OpeSata

o Oily Waste Analy.i.

o Electronic SW-846 Availability.

, I'

1

(4-,- 38CJ
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one ot the IIOst trequently asked questiofts on the KIa
Service concerns ~e application at the TCLP, Methoc! 1311, to
oily vastes. Many callers requ..t technical quidanc. on the
extraction of oily va.t.. due to ~e ditficulty in the filtration
on the.e types of vaste. In many ca.e., an oily va.te does not
filtsr completely due to premature clogging of the ;l••s fi~er
filter. This can re.ult in the retention of .tanding liquid on
the ;las. fi~er filter. Material that do not pa•• through the
;la.s fiber filter at the conclusion of the tiltration .tep is
detined by the methoc! as the solid phase at the vaste. The solid
phase is then s~jected tc the leaching procedure of the Tc:I.P.
For oily vastes, cloqging at the ;la.s f~r tilter can result in
an overestimation at the amount at .olid material availa~le tor_
leaching.

To solve this problem, the Agency recom=ends a conservative
approach, one that pro~~ly vill overestimate the amount of
leaching. Ra~er than performing the Tc:LP extraction on the
unfiltered portion at the oily va.te, a••ume the va.te 1. 100'
liquid (e.g., vill pa.s through the qla•• tiber filter) and
perfor= a totals analy.is on the oily vaste to determine if the
oil exceeds the appropriate requlatory level.

Filterable va.te oil generated durinq ~e TCLP mu.t be
analyzed fcr a-variety ot orqanic and inorganic analyte•• The
OSW recognizas the difficulty in achieving accept~le performanca
for the analysis at vaste oil using methOds currently provided in
SW-146. As a rasult, the Agency vill provide savaral nav .ethods
for the preparation and analy.i. at oil ...ples to tha Or;anic

- Methods Workqroup in 3uly. In addition, a microwava as.istad
digestion procedure should improve the analysis of matal. and
vill be proposed a. part of the Second Update at the Third
Edition ot SW-146. Briat da.criptions at thesa taChniqua. are
provided balow, tor additional infor=ation on tha orqanic
procedures contact Barry La.nik at (202) 260-7459. For
additional information on microwave digestion contact Ollie
Fordham (202) 260-4771.

~a u.a ot purge-And-trap (Method 5030) tor volatila. in oil
genarally result. in eevare contamination ot analytical
instrumentation. Traps, transter line. and cbromatoqraphy
columns may become contaminated with oil. This leads to elavatad
basalines, hydrocarbon background in subsequent analysas, and
cross-contamination. Haadspace (Method 3110) is currently
allowed only as a screaning procedure in SW-846. Tha Agency i.
evaluating the usa of headspace 1n coftjunetion vith isotope
dilution mass .pactrometry for the quantitativa analysis of
volatiles in oil. Head.pace reduces interference problems
encountered vith purge-And-trap. However, headspace quantitation
can be questionable because ~~e distribution ot analyta. is not

10
o
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•TCLP/SPLP Worksheet 1· Sample Description

Laboratorv Samole No.

Field Samole No.

IJA. Sample Description

Number of phases "

1.

2.

a. lighter than

b. water

c. heavier than water

a. gross weight (g)

•
c. net weight (g)

3. weight of filtrate ~__

a. gross weight (g)

c. net weight (g)

b. tare weight (g)

b. tare weight (g)

4. total weight wet solids°

5. weight oercent wet solids I (%)

t=~6~.~w~e~ig~lh~t~p~.e~rc~e~nt~d~1rv~s~ol~id~s~2===~(~%~)0~~~_~~~~~~
a. grOSS dry weight (g)

b. final gross dry weight2 (g)

c. percent dry solids (%)

7. volume of initial aaueous filtrate (mL)

8. volume of initial organic filtrate (mL)

o "
ToLal Weigh' of we' solids = (2< -3c)

I ~ TOIDI M',i8"t ""tl solids. 84)
Weigh' perc<:n. we' solids = 1

w';,J#rt of s~bsa'"Plt. B2c

2 " "' (Gro" dry ."
ti

8
hl

. B6b) - (."t;8
hl

of filltr. BI)J"WeIgh' perc<:n, dry solids = I

. Wti8hlof ,"bsomplt. B2(

Comments: _

Analyst: Date: _

•
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'.

1. panicle size reduction?

eslno «1 mm)

2. sam Ie wei ht,'/ if5.0±0.I g

3. volume o'fwater,'/ if 96.5 ± 1.0 mL

4. initial H (after 5 min. mixin time)

5. if H >5.0, ,/ if 3.5 mL IN HCL

6. ,/ if heated and held at 50°C for

ten minutes

1. ''/ if pH from § C (4) or § C (7) is

<5.0, use extraction fluid No. 1.

2. ,/ if pH from § C (7) IS >5.0, use

extraction fluid No.2

3. ,/ if filtrate and fluid are miscible

SPLP

eetton:o x on ,
Fluid 1: Soils-East of the Mississippi

River; Wastes; or Wastewaters.

Fluid 2: Soils-West of Mississippi
River

Fluid 3: IfVOCs or Cyanide containing

wastes.

I. ,/ if filtrate and fluid are miscible

Comments: ---' _

•
Analyst: Date: _
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•TCLP/SPLP Worksheet 3 - Extraction for Metals, Semi-Volatile Organic Components and
PesticideslHerbicides

2. vessel number

1. room temperature

3.

4.

extraction start time

extraction sto time

initial

final

•
5.

6.

7.

date and time filtration com lete

H of leachate

volume of leachate (for multiphase

sam les onl ) (mL)

8. volume of initial aqueous filtrate for

recombination3 (mL) .

9. combined initial aqueous + leachate

(mL)

3 (Wti8h' of solids Itochtd. E 2 J( LtDcholt rt COY trtd. G6 J(
Volume of fLItralt: used for recombination =. . . Volllm~ 01 initial aquroUJ /il/rolt. B7 )

TOIDI Mtl8hr of soltds. 84 Fluid addtd. FI •

Comments:-----------------------

Analyst: Date: _

•



•

, . jf\~~\'!; ~ -~':' l:,l i,f <:i~: ~;;t;' .;"I';~ I' ~~o::i.. ;\H,':~;" ;~~ ':
11 I

APPENDIX C - WORKSHEETS
°\1 .

SOP No. CORP-IP-0004SA
Revision No. 0.1
Revision Date: 8/14/96
Page: 47 of 54

TCLP/SPLP Worksheet 4 • Zero Headspace Extraction (ZHEl

Laboratorv Sample No.

~.
1. particle size reduction? '

yes/no «9.5 nun)

2. weight of wet solid (11:)

1. weil1:ht of material added to ZHE (g)

2. volume of filtrate in syringe (mL)

3. weight of filtrate in syringe

a.gross weight (11:)

b. tare weight (g)

c. net weight (g)

4. wet solids in ZHE4 (g)

5. weil1:ht of fluid to addS (11:)

•
I. room temperature

2. ZHE vessel number

initial (0C)

final '~C)

3. extraction start date & time

4. extraction stop date & time

5. ./ if still under positive pressure

6. filtration completed date & time

, 7. voiume of filtrate recovered after

leaching (mL)

a. volume of oil recovered after

leaching (mL)

8. volume of initial aqueous filtrate for

recombination6 (mL)

9. combined initial aqueous + leachate (mL)

4 Solids n:maining in ZHE = (Ma,aial'add,d . 11) • (W'i&h' of fi/trat< i. $\'';'&'' 13) SWeight of fluid to add = 20(W" so/ids i. ZHE. /4)

6 (Wt;Sht of solids Jtachtd. /4 Xuachatt ,tcovtrtd. J7)
Volume of nItrate used for recombination = (Vo/unlt' ininoal aqutow jiltrott. 87)

Taral ~',i&h' of solith. 84 Fluid add,d, /5
I

Comments: _

•
Analyst: . Date: _

TCLP/SPLP Worksheet 5 • Organic Results
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TCLP/SPLP ZHE Worksheet No.5
Organic Results

Sample Number: ---:- _

SOP No. CORP-IP-0004SA
Revision No. 0.1
Revision Date: 8/14/96
Page: 48 of 54

Combined initial A ueouslLeachate from § J9
Oil hase Volume for Calculations

&Yo1UiiieI;(il ~lJmtS~~R'

mL
mL

7 (W" solids I<och<d. /4 )( uochoft "cov ,,<d 17)
Volume of oil phase tor calculation=. . (,nirjal \IOlumr of oil. 88) + (Oil rt coy ITld from Itaching. J10)

TOlDl solid. 84 Fluid add<d. IS

Comments: _

•

Analyst: Date: _

•
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TCLP/SPLP Worksheet 6 • Metals Results

Metals Results

Sample Number: _

SOP No. CORP-IP-0004SA
Revision No. 0.1
Revision Date: 8/14/96
Page: 49 of 54

•

Arsenic

Barium

Cadmium

Chromium

Lead

Mercu

Selenium

Silver

Combined Initial AaueouslLeachate from§G8

Oil phase volume for calculationsS

10
0.1
0.5
0.5
0.0002
0.25
0.5

..... . "".·;fH;V'olume'
VA
VO

mL
mL

.'1<.eSUll>;~,:n.·a~eporting

IP;,;~FiaaI,''d ';<;;;Umit .
,..':";"""".'>.,,") ','1 .;,;,"~,;;:

.~ ,;:~~ ;.-: .. ,~

8 ( weI solids leQchtd. E 2
Volume of oil phase ror calculalioD II.

TOlol solid. 84
)(

LtQchQU rt COY trtd. G 7)) •

- (lI,i,iOI ~'oillmt 01 oil. 88 + (Oil rt cOY tred from Itach;",. GbO)

Fluid added. F I

Notes: If sample contains no solids. volume of oil phase (Vo) is the volume of the initial organic filtrate

In cases where analytes are detected in only one phase. a footnote indicating a result reported below the reporting limit
should be included.

Comments: --,- _

•
Analyst: Date: _
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•
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Flow Chart 1. Preliminary Sample Evaluation
(Section 11.2)

•

.-----~-No,---~

Waste is 100% solids.

Does 100 g of waste
yield liquid when
pressure filtered

(50 psi)?
I

Yes

Is % wet solids <
0.5%?

Is % wet solids> 0.5% V;-.
and < 5.001o? I-- es

f
Yes
I

Perform dry weight
determination. Is %

dry solid < 0.5%?

Add 3.5 mL 1 N HCI, Weigh 5.0 g solids into 500 ml
beaker or e.rlenmeyer flask.mix, cover, heat to

- 500C for 10 min. Cool. !+-No- Add 96.5 mL reagent water.
Measure pH. Is pH~ Cover and stir vigorously for 5

min. Measure and record pH.
5.0? I H ?

S P ~ 5.0.

•

No

I
Ves

Use Extraction Fluid
#2. pH =2.88

I
Ves

Use Extraction Fluid
#1. pH =4.93

*Note: 1 mm size is used only for determination
of leachate solution. 3.1 sq. cm or 1 cm diameter
is used to determine need for size reduction.
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Flow Chart 2, Bottle Extraction, Non-Volatile Constituents
(Section 11.3)

SOP No. CORP-IP-0004SA
Revision No. 0.1
Revision Date: 8/14/96
Page: 52 of 54

•
( Complete preliminary detenninations )(Flow Chart 1).

I Sample is 100% solids. I Multiphase sample. Filter a weighed amount of Solids are < 0.5% of sample.

sample to produce enough solids which, when Filter enough sample to

~
extracted, will create sufficient extract for all provide for all analyses.

analyses. (100 g minimum.) It may be necessary Discard solids. Filtrate =
IWeigh out at least 100 g I to perfonn % solids on exact sample used for this TCLP extract.

of sample. extraction due.to subsampling error.

I ISolid• Uquid

If particle size reduction is needed, decrease size
Phase

until \'{aste solids will pass a 9.5 mm sieve (3/8'). LNote: Particle size reduction not required if surface Retain filtrate. Store at
area ~ 3.1 cm2/g. 4°C.

1
Quantitatively transfer solids to an extraction

vessel.

1
·Add an appropriate amount of extraction fluid to the

extraction vessel.
(Fluid weight =20 x solids weight)

- 1
Close extraction vessel using Teflon tape and

secure in rotary agitation device. Rotate at 30± 2
rpm for 18 ± 2 hrs. Ambient temperature of

extraction room shall be 23± 2°C.

1
Filter slurry through glass filter fiber (acid wash if

metals are measured). Several filters may be
used. Discard solids. Collect filtrate.

1·
Is nitrate miscible with initial Combine initial liquid withrNO

-

filtered liquid if sample was Yes filtrate. This becomes the
multiphase? TCLP extract.

Analyze liquids separately
and combine results

mathematically according
to volume ratio of original

phases.

Immediately after TCLP extract is produced, record
the pH of the extract. (For immiscible liquids, record

the pH of each.) Aliquot and preserve the extract.
Unless analyZed immediately. store aliquot at4'C

until analyzed.

•

•
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Flow Chart 3. ZHE Extraction, Volatile Constituents
(Section 11.4

Complete preliminary solids
determination (Figure 1).

Ybl0 Is the amount of filtera e SOl ~> o. es-

Place the ZHE piston in body of the ZHE and adjust
position of piston to minimize distance piston will travel

when charged with sample.

1

• .- ...
Waste is 100%

% solids are Solids are> 5%.
solids. Weigh

between 0.5% Weigh (2500 I
and 5%. Weigh

25g. 500g.
% solids).

T...
Adjust particle size of solids, if necessary. so size is < 1

em in its narrowest dimension. DO NOT SIEVE,
measure with ruler. Adjust without heat production and
with minimal air exposure. Note: Particle size reduction

not required if surface area> 3.1 cm2lg.

1
Quantitatively transfer sample quickly to ZHE. Secure

~
filter and support screen to top flange and attach top

flange to body of ZHE. Tighten all fittings. Place
vertically with gas inlel/outlet valve down.

I

Does sample contain liquid phase? NoYes

Solids are < 0.5% of sample.
Filler sufficient sample

through ZHE io provide for
all analysis. Discard solids.

Filtrate = TCLP extract.

.'
Attach the gas line, open the gas inlel/oulJet
valve and apply gentle pressure (1-10 psi)

. to force all headspace from ZHE. When
liquid first appears, close liquid inlel/outlet

valve and discontinue pressure. I

Sample is 100% solids. Attach gas line to gas inle
outlet valve. Open liquid inlel/outlet valve, and

, gradually apply pressure in 10 psi increments until
50 psi is reached.

Add an appropriate weighed amount of Extraction
.----......,~ Fluid #1 by pumping in through the liquid inlel/oulle

valve. (Fluid weight =20 x solids weight)

Aotate ZHE end-over-end 2 or 3 times. With liquid
inlel/outlet valve pointed up, pressurize ZHE to 5-1

psi, and bleed off any air which might have been
introduced with the extraction fluid. Close the liqui

inlet valve and pressurize to 5',10 psi again.

Solid Phase

Liquid Phase

Attach pre-weighed filtrate collection
container to liquid inlel/outlet valve. Open
liquid valve and gradually apply pressure in

10 psi increments until 50 psi is reached. 1----
After no further liquid is expelled after 2

minutes at 50 psi, close valves, disconnect,
and weigh filtrate collection container.

Store filtrate at 4°C under minimal
headspace. See Flow Chart 3 (Continued).

Place ZHE in rotary device and rotate at 30± 2 rpm
for 18 ± 2 hrs. in a room held at 23± 2OC.

• Connect preweighed filtrate!
extract collection container
to liquid inlel/outlet valve. Ioe-- Y

Apply up to 50 psi in 10 psi es
increments. See Flow Chart

3 (Continued).

Check pressure in ZHE by
quickly opening and closing

the gas inlet valve. Is
pressure present?

No
ZHE leaked.

Ae-extract sample.
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Flow Chart 3. ZHE Extraction
(Continued)

Store initial filtrate at
4°C under minimal

headspace.

Connect preweighed filtrate
extract collection container
to liquid inlet/outlet valve.

Apply up to 50 psi in 10 psi
increments. Collect the

extraction filtrate.

•
y

Is filtrate miscible with
initial filtered liquid ifN.0

sample was es

multiphase?

,r
~r

Analyze liquids separately
and combine results Combine initial liquid with

mathematically according filtrate. This becomes the
to volume ratio of original TCLP extract.

phases.

1 ,
~

.. Store at 4°C under minimal
~

headspace prior to analysis. ...

\.. ~

•
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1. - SCOPE AND APPLICATION
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•

•

1.1. This SOP is applicable to the determination of total solids, total suspended solids,
total dissolved solids, volatile solids, volatile dissolved solids, and volatile
suspended solids using gravimetric techniques. This SOP is based on the residue
methods contained in Methods for Chemical Analysis of Waters and Wastes .
(MCAWW) and Sta'mJard Methods for the Examination of Water and Wastewater.
(SM).

1.2. This SOP is applicable to drinking, surface, and saline waters and domestic and
industrial wastes.

1.3. The Total Solids protocol is based on MCAWW Method 160.3 and Standard
Method 2540B.

1.4. The Total Dissolved Solids protocol is based on MCAWW Method 160.1 and
Standard Method 2540C.

1.5. The Total Suspended Solids protocol is based..on MCAWWMethod 160.2 and
Standard Method 2540D.

. .
1.6. The Volatile Solids protocol is based on MCAWW Method 160.4 and Standards

Method 2540E.

1.7. The Volatile Dissolved Solids protocol is based on MCAWW Method 160.4 and
Standards Method 2540E.

1.8. The Volatile Suspended Solids protocol is based on MCAWW Method 160.4 and.
Standards Method 2540E.

1.9. . The methods cover a practical range of 10 mgIL to 20,000 mglL (TSS: 4 mgIL
20,000 mgtL).. As a practical matter, the final residue weight should be limited to
about 200 mg. .

2. SUMMARY OF METHOD

2.1. Total Solids (TS): A well-mixed aliquot of the sample is quantitatively
transferred to a preweighed evaporating dish and evaporated· to dryness at 103-105

\ 0C. The increase in weight over that of the empty dish represents the total solids.. .



2.2. Total Dissolved Solids (TDS): A well-mixed sample is filtered through a glass
fiber filter. The filtrate is quantitatively transferred into a preweighed evaporating
dish and is evaporated to dryness and then dried to constant weight at 180°C.
The increase in weight over that of the empty dish represents the total dissolved·
solids. The filter from this procedure may also be used for TSSNSS
determination.

Determination of Solids in Waters and Wastes SOP No. CORP-WC-0002SAC
Revision No. 2.0
Revision Date: 3/31/97
Page 4 of32 •

2.3. Total Suspended Solids (TSS): A well-mixed sample is filtered through a pre
weighed glass fiber filter. The residue on the filter is dried to constant weight at
103-105 0C. The increase in weight over that of the pre-weighed filter represents
the TSS content. The filtrate from this procedure may be used for TDS
determination. The filter from this procedure may also be used for VSS analysis.

2.4. Volatile Solids (VS): The residue obtained from the determination of total solids
is ignited at 550°C in a muffle furnace. The loss of weight on ignition is reported
as mg/L volatile solids.

2.5. Volatile Dissolved Solids (vnS): The residue obtained from the determination of
total dissolved solids is ignited at 550°C in a muffle furnace. The loss of weight
on ignition is reported as mg/L volatile dissolved solids.

2.6. Volatile Suspended Solids (VSS): A well-mixed· sample is filtered through a
glass fiber filter to separate the suspended material. The filter is dried and
weighed, then ignited at 550°C and reweighed. Volatile suspended solids is
determined from the weight loss after ignition. The filter from the analysis of TSS
may be used for the determination of VSS.

3. DEFINITIONS

3.1. Total Solids (TS): The term applied to the residue left in the vessel after
evaporation of a sample and its subsequent drying in an oven at 180°C. Total
solids includes "total suspended solids," the portion of solids retained by a filter,
and "total di~solved solids," the portion that passes through the filter.

3.2. Total Dissolved Solids (TDS): Those solids capable of passing through a glass
fiber filter and dried to constant weight at 180°C. TDS is also referred to as
filterable residue.

3.3. Total Suspended Solids (TSS): Those solids which are retained by a glass fiber·
filter and dried to constant weight at 103-105 0C. TSS is also referred to as non
filterable residue.

•

•



3.4. Volatile Solids (VS): The portion of total solids which is lost on ignition at 550
dc.•
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3.5. Volatile Dissolved Solids (vnS): The po~on of total dissolved solids which is
lost on ignition at 550°C.

3.6. Volatile Suspended Solids (VSS): The portion of suspended solids which is lost' .
on ignition at 550°C.

3.7. Aliquot: A representative portion of a sample.

3.8. Reagent Water: Deionized water which is free of the analyte(s) of interest.

4. INTERFERENCES
,

4.1. Method interferences may be caused by contaminants, reagents, glassware, and
other sample processing hardware. All these materials must be routinely
demonstrated to be free from interferences under the conditions of analysis by
running method blanks.

4.2. Non-homogeneous samples may give erroneous results. Samples should be
mixed as thorou~hly as possible before removing an aliquot for analysis.

4.3. Non-representative particulates such as leaves, sticks, fish, and lumps of fecal
matter should be excluded from the sample if it is determined that their inclusion
is not desired in the final result. The presence/removal of these artifacts should be
noted on the benchsheet.

4.4. . Samples containing large amounts of solids may filter slowly. Prolonged
. filtration times resulting from filter clogging may produce high TSS results due to
increased colloidal materials captured on the clogged filter.

4.5. Oil and grease in the samples will cause unreliable results due to difficulty in
drying to constant weight. Floating oil and grease, if present, should be included
in the sample and dispersed by a blender device before aliquoting.

4.6. Filtration apparatus, filter material, pre-washing, post-washing, and drying
temperatures are specified because these variables have been shown to affeCt the
results.

4.7. The temperature at which the residue is dried has an important bearing on the
results because weight losses due to volatilization of organic matter, mechanically
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decomposition, as well as weight gains due to oxidation, depend on temperature
and time of heating.

4.8. Each sample requires close attention to desiccation after drying. Minimize
opening the desiccator because moist air enters. Some samples may be stronger
desiccants than those used in the desiccator and may take on water.

4.9. "Highly mineralized waters containing significant concentrations of calcium,
magnesium, chloride, and/or sulfate may be hygroscopic and will require
prolonged drying, desiccation and rapid weighing.

4.10. Samples containing high concentrations of bicarbonate may require careful and
possibly prolonged drying to ensure that all the bicarbonate is convened to
carbonate.

4.11. Too much residue in the drying vessel will crust over, entrapping water that will
not be driven off during drying. Total residue should be limited to about 200 mg.

" -

4.12. Some samples may have fine suspended solids which will pass through the glass •
fiber filter causing high IDS results.

4.13. Aluminum pans should not be used for TS or TDS analyses. Components in some
samples may react to form aluminum compounds, causing unreliable results.

4.14. For samples high in dissolved solids, thoroughly wash the filter to ensure removal
of dissolved material prior to TSS determination.

4.15. The volatile solids tests"are subject ~o many errors due to the loss of water of
"crystallization, loss of volatile organic matter prior to combustion, incomplete
oxidation of certain complex organics and decomposition of mineral salts during
combustion. The results should not be considered an accurate measure of organic
carbon in the sample.

5. SAFETY

5.1. Procedures shall be carried out in a manner that protects the health and safety of
all Quanterra associates.

5.2. Eye protection that satisfies ANSI 287.1 (as per the Chemical Hygiene Plan),
laboratory coat, and chemically resistant gloves must be worn while samples,
standards, solvents, and reagents are being handled. Disposable gloves that have •

CLf-399
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been contaminated will be removed and discarded; other gloves will be cleaned
immediately.

5.3. The health and safety hazards of many of the chemicals used in this procedure
have not been fully defined. Additional health and safety infonnation can be
obtained from the Material Safety Data Sheets (MSDS) maintained in the '
laboratory. I .

5.4.' Exposure to chemicals must be maintained as low as reasonably achievable;
therefore, unless they are known to be non-hazardous, all samples should be
opened, transferred, and prepared in a fume hood, or under other means of
mechanical ventilation. Solvent and waste containers will be kept closed unless
transfers are being made.

5.5. The preparation of standards and reagents should be conducted in a fume hood
with the sash closed as far as the operation will pennit.

5.6. All work must be stopped in the event of a known or potential compromise to the
health and safety of a Quanterra associate. The situation must be reported
immediately to a laboratory supervisor.

5.7. If possible, place the oven or muffle furnace under a canopy hoodor vent in to a
fume hood. Do not stand directly in front of an oven or muffle furnace as the'door
is being opened. Stand behind the door to avoid breathing fumes that may be
present.

5.8. Caution should be used when handling apparatus treated in the oven. Items will
be hot. Heat resistant gloves and tongs must be used when placing material into
or removiIJ,gmaterial from the muffle furnace. At a minimum, tongs must be used
when placing material into or removing material from the oven;

6. EQUIPMENT AND SUPPLIES

6.1. Analytical balance capable of weighing to 0.0001 g.

6.2. Vacuum filtration apparatus.

6.3. Vacuum pump equipped with moisture trap.

6.4. Glass fiber filter disks, 47 mm, without organic binder (Gelman Type NE) or
equivalent.



Note: Commercially available pre-weighed filters may be used for TSS and VSS
analyses.
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6.5. Evaporating dishes, 100 mL, made of either porcelain, Vycor or platinum. These
must be thoroughly cleaned, rinsed with deionized water, and baked at 180 ± 2°C
for at least one hour before use. Store in a desiccator.

Note: Glass beakers may alsb be used for TS or TDS determinations. GlaSs
beakers may not be used for procedures requiring use of a muffle furnace.

6.6. Desiccators providing sufficient space for storage of samples in process separate
from ftlters and evaporating dishes.

6.7. Desiccant containing a'color indicator of moisture concentration or an
instrumental indicator.

6.8. Drying ovens set at 103-105 °C and 180 ± 2°C. Separate ovens should be
maintained at appropriate temperatures if possible.

6.9. Muffle furnace (550°C ± 50°C).

6.10. Thennometers, NIST traceable.

. 6.11. Conductivity meter and associated apparatus.

6.}2. Graduated cylinders, "to contain," assorted sizes.·

6.13. Volumetric flasks; Class A, assorted sizes.

6.14. Glass weighing dishes large enough to hold a 47 mm filter.

6.15. Forceps for handling filters.

6.16. Crucible tongs.

6.17. Zetex gloves or other gloves capable of providing protection at 550°C.

7. REAGENTS AND STANDARDS

7.1. Reagent water must be produced by a Millipore DI system or equivalent (see also
Section 10.3).

C4 - 901
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7.2. LCS solution (ERA Mineral Standard for TSS and 500 mgIL NaCI for IDS and
TS): Place 500 mg sodium chloride into a 1000 mL volumetric flask and dilute to
volume with deionized water. Mix well. Prepare fresh every three months.

•
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7.3. Spike solutions for Matrix Spikes for IDS analysis is 500 ppm TDS (5 g NaCl to
diluted to a fmal volume of 1000 mL).

Note: Commercially available reference materials may also be used.

8. SAMPLE COLLECTION, PRESERVATION, AND STORAGE

8.1. Samples should be collected in either plastic or glass bottles.

8.2. . Samples must be stored at 4 °C ±2 °C to minimize microbiological
decomposition of solids. Bring samples to room temperature before analysis.

8.3. To achieve the reporting limits listed in Section 13, the recommended minimum
volumes are as follows:

Parameter Volume (mL)

TS 100

TDS 100

TSS 100

VS 100

VDS 100

VSS· .250

8.4. Holding times for solids determinations are as follows:

Parameter Holding Time (days) Parameter Holding Time (days)

TS 7 VS 7

TDS 7 VDS 7

TSS 7 VSS 7

9. QUALITY CONTROL



The Quanterra QC Program document (QA-003) provides further details of the QC and
corrective action guidelines presented in this SOP. Refer to this document if additional
guidanc~ is required.

Table I (Section 17.7) provides a summary of quality control requirements including type,
frequency, acceptance criteria, and corrective action.
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9.1. Initial Demonstration of Capability

.Prior to analysis of any samples using this SOP, the following requirements must
be met:

9.1.1. Method Detection Limit (MOL): An MOL must be determined priono
analysis of any samples. The MOL is determined using seven replicates of
reagent water, spiked with a reference material that has been carried
through the entire analytical procedure. MDLs must be redetermined on
an annual basis in accordance with 40 CFR Part 136 Appendix B
requirements as detailed in Quanterra QA Policy QA-005. The result of
the MOL determination must be below the Quanterra standard reporting
limit.

9.1.2. Initial Demonstration Study: This requires the analysis of four QC check
samples. The QC check sample is a well-characterized, laboratory
generated sample used to monitor method performance, which should
contain the analyte(s) of interest. The results of the initial demonstration
study must be acceptable before analysis of samples under this SOP may
begin.

9.1.2.1. Four aliquots of the check sample (LCS) are prepared and
analyzed using the procedures detailed in this SOP.'

9.1.2.2. Calculations and acceptance criteria for the LCS are given in
Section 9.4.

9.2. Batch Definition: Batch definitions are provided in the Quanterra Quality Control
Program (QA-003).· .

9.3. Method Blank (MB): One method blank must be processed with each batch of 20
or less samples. The method blank consists of reagent water that is carried
through the entire analytical procedure, including filtration as applicable. The
method blank is used to identify any system and process interferences or
contamination of the analytical system that may lead to the reporting of elevated .
analyte concentrations or false positive data.

eLf -!j03
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9.3.1. A reagent water blank is prepared and analyzed with each batch of
samples. The volume of reagent water used should be the same as the
minimum sample volume used for the test (Section 8.3).
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9.4.

9.3.2. Corrective Action for Blanks

9.3.2.1. If the analyte level in the method blank is ~ the RL for the
analyte of interest in the sample, all associated samples with
reportable levels of analyte are reprepared and reanalyzed. If this
is not possible due to limited sample quantity or other
considerations, the corresponding sample data must be
addressed in the project narrative. Refer to QA-003 for
further details of corrective actions.

9.3.2.2. High blank results indicate contamination. Make sure the
glassware and filtering apparatus is clean.

9.3.2.3. Low blanks typically indicate that the balance was not operating
correctly or the filter/weighing dish was not completely dry when
the initial weights were measured.

9.3.2.4. If there is no analyte greater than the RL in the samples
associated with an unacceptable method blank, the data may .
reported with qualifiers. Such action must be taken in
consultation with the client and must be addressed in the
project narrative.

Laboratory Control Sample (LCS): One LCS must be processed with each batch
of ~O or less s~ples. The LCS must be carried through the entire analytical
procedure. The LCS is used to monitor the accuracy of the analytical process.
On-goiQg monitoring of the LCS results provides evidence that the laboratory is
performing the method within acceptable accuracy and precision guidelines. No
LCS is available for volatile residue procedures.

9.4.1. An LCS is prepared and analyzed with each analytical batch of samples.
Refer to Section 7.2 for instructions on how to prepare the LCS solution.
The LCS should be the same volume as the method blank.

9.4.2. Corrective Action for LCS

9.4.2.1. A control limit of 80-120% recovery must be applied until in
house control limits are established. If the result is outside



established control limits, the system is out of control and
corrective action must occur.
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9.4.2.2. Corrective action will include repreparation and reanalysis of the
batch unless the client agrees that another corrective action is
acceptable. If this is not possible due to limited sample quantity
or other considerations: the corresponding sample data must be
addressed in the project n.arrative. .

9.4.2.3. Poor LCS results are usually the result of contamination or poor
mixing.

9.5. A Matrix SpikelMatrix Spike Duplicate (MSIMSD or MS/SD) pair must be
extracted with every process batch of similar matrix, not to exceed twenty (20)
samples. An MSIMSD pair are aliquots of a selected field sample spiked with
analytes of known identity and concentration. The MSIMSD pair must be
processed in the same manner and at the same time as the associated samples.
Spiked analytes with recoveries or precision outside controlliinits must be within
control limits in the LCS. Corrective actions must be documented on a Non
Conformance memo, then implemented when recoveries of any spike analyte is
outside control limits provided on the LIMS or by the client. Re-extraction of the •
blank, an LCS, the selected field sample, the MSIMSD may be required after
evaluation and review.

9.6. A duplicate control sample (LCSD or DCS) must be substituted when insufficient
sample volume is provided to process an MSIMSD pair. The LCSD is evaluated
in the same manner as the LCS. See Quanterra Inc. QA Policy 003 for specific

. acceptance criteria. Sample results should agree within 20% if both the sample
and sample duplicate results·are > 5x RL.

. I

10. CALIBRATION AND STANPARDIZATION

10.1. Since this method is based on gravimetric techniques, there is no calibration in the
usual sense. Proper balance operation will be verified daily or prior to sample
analysis by following the lab-specific balance calibration SOP. Analytical balance
~alibration must be performed daily (every 24 hours).

10.2. Oven temperature must be checked daily and recorded either on the benchsheet or
in an oven temperature logbook.

10.3. Conductivity of the water must be monitored and recorded in the Conductivity
Logbook daily. The maximum permissible conductivity is 1.0 umbos/em (at 25

C4-4-0.C;
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°C). If the conductivity reading on the water system exceeds this level, do not use
the water for these procedures and notify the supervisor immediately.

•
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11. PROCEDURE

11.1. One-time procedural variations are allowed only if deemed necessary in the
professional judgment of supervision to accommodate variation in sample matrix,
radioactivity, chemistry, sample size, or other parameters. Ariy variation in
procedure shall be completely documented using a Nonconformance Memo and
must be approved by a Technical Specialist and QA Manager. If contractually
required, the client shall be notified. The Nonconformance Memo shall be filed in
the project file.

11.2. Any unauthorized'deviations from this procedure must also be documented as a
nonconformance with a cause and corrective action described.

11.3. All samples are to be checked out of sample control with the chain of custody
documentation filled out completely.

11.4. .Proper sample identification is extremely important in any analytical procedure.
Labeling of evaporating dishes and filters holders must be done in a manner to
ensure connection with the proper sample.

11.5. If possible, analyze all the samples of a project at the same time to minimize the
QC required and streamline the flow of the project through the lab and reporting
group.

11.6. Non-representative particulates such as leaves, sticks, fish, and lumps of fecal
matter should be excluded from the sample if it is determined that their inclusion
is not desired in the final result. The presence/removal of these artifacts should be
noted on the benchsheet.

11.7. If samples are visibly oily, this should be noted on the benchsheet.

11.8. If there is limited sample volume or high solids content, smaller amounts of
sample may need to be processed than detailed in the following sections. This
occurrence must be noted on the benchsheet and reporting limits must be adjusted
appropriately.

11.9. Proceed to the appropriate section for the desired method as follows:...



Total Solids 11.10

Total Dissolved Solids 11.11

Total Suspended Solids 11.12

Volatile Solids 11.13

Volatile Dissolved Solids 11.14

Volatile Suspended Solids 11.15

Determination of Solids in Waters and Wastes
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11.10.1.1. If only total solids are to be measured, heat clean dish to
103-105 °C for one hour. If volatile solids are to be
measured in addition to total solids, ignite the clean
evaporating dish at 550 °C for one hour in a muffle furnace.

11.10.1.2. Remove the dish from the muffle furnace using tongs and •
heat resistant gloves.

11.10.1.3. Cool and store dish in desiccator until dish reaches room
temperature or until needed.

11.10.1.4. Weigh immediately before use to the nearest 0.1 mg.
Record the weight on the benchsheet.

11.10.2. Sample Analysis

11.10.2.1: Transfer a measured aliquot of well-mixed sample to the
pre-weighed; labeled dish. Record the volume of sample
(to the nearest mL) on the benchsheet. All benchsheet
entries are entered into the Total Solids and Total Dissolved
Solids Benchsheet Software program.

11.10.2.1.1. Choose an aliquot of sample sufficient to
contain a residue of at least 25 mg but less
than 200 mg. To obtain a weighable residue,
successive aliquots of sample may be added to
the same dish after evaporation.

•



11.10.2.1.2. If the sample is known to contain> 2000 mgIL
dissolved solids, it should be diluted.
Prescreening may be performed using a
conductivity meter to determine the required
sample volume or dilution. For this purpose,
the following formula should be used to
approximate the required sample volume:
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11.10.2.2.

11.. 10.2.3.

11.10.2.4.

11.10.2.5.

11.10.2.6.

(2000 x 100) / Conductivity = mL sample to
use

Note: To avoid "oddball" reporting limits,
round the determined sample volume to one of
the following volume increments: 5, 10, 20,
25,50, or 100 mL.

11.10.2.1.3. For the LCS, measure 100 mL of the LCS
Solution (Section 7.2) and pour into the dish.

11.10.2.1.4. For the ME, measure 100 mL of reagent water
and pour iIito the dish.

Evaporate the sample to dryness on a steam bath or in a
drying oven. If evaporation is performed in a drying oven,
the temperature should be lowered as necessary to prevent
boiling and splattering of the sample.

Dry the evaporated sample for at least one hour at 103-105
0c.

Record the dat~, time, and oven temperature on the
benchsheet when the samples are initially placed in the
oven and again when they are removed from the oven.

Using tongs, remove the weighing dish from the oven and
place in a desiccator and cool to room temperature.

Weigh th~ dish to the nearest 0.1 mg. Record the weight on
the benchsheet. All benchs~eet entries are entered into the
Total Solids and Total Dissolved Solids Benchsheet
Software program.
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11.10.2.7. Return the samples to the oven for another hour, cool in a
desiccator, and reweigh. Repeat the drying, cooling,
desiccating, and weighing cycle until a constant weight is
obtained or weight loss is less than 1.0 mg. If more than
three cycles are required, prepare a Nonconformance
Memo.
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Note: When weighing dried sample, be alert to change in
weight due to air exposure and/or sample degradation.

11.10.2.8. If volatile solids are to be determined, treat the residue
according to Section 11.13.

\

11.10.2.9. Calculate results according to the equation provided in
Section 12.1. All benchsheet entries are entered into the
Total Solids and Total Dissolved Solids Benchsheet
Software program. The software program completes all
calculations. Use the lowest final weight achieved for
calculating TS.

11.11. Total Dissolved Solids •

Measure and record the conductance of each sample before preparation and
analysis for TDS. Conductance multiplied by a factor between 0.55 and 0.81 gives
a rough approximation ofTDS. See calculations in Section 12.3. The measured
TDS should be within the range of the expected TDS result calculated from
conductance. If the measured TDS is not within the expected TDS range
calculated from conductance, follow the corrective action protocol in Figure 1.

11.11.1. Preparation of Glass Fiber Filter Disc: Refer to Section 17.1.2.

11.11.2. Preparation of Evaporating Dishes

11.11.2.1. If only total dissolved solids are to be measured, heat clean
dish to 180 ± 2°C for one hour. If volatile dissolved
solids are to be measured in addition to IDS, ignite the
clean evaporating dish at 550 ± 50°C for one hour in a
muffle furnace.

11.11 ..2.2. Heat resistant gloves and tongs must be used when
removing items from the muffle furnace.

•



11.11.2.3. . Store and cool dish in desiccator until dish reaches room
temperature or until needed.
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Note: Always transfer the dish with gleves or tongs to
prevent added weight due to oil from fingerprints.

11.11.2.4. Weigh immediately before use to the nearest 0.1 mg. All
.benchsheet entries are entered into the Total Solids and
Total Dissolved Solids Benchsheet Software program.

11.11.3. Sample Analysis

•

11.11.3.1.

11.11.3.2.

Thoroughly rinse the entire filtration apparatus with reagent
water before fIltering each sample.

Assemble the filtering apparatus, place a glass fiber filter in
the apparatus, pre-wet the filter using reagent water, and
begin suction.

Note: If the sample also requires TSS, preweigh the
prepared filter and refer to Section 11.12 for additional
guidance.

"I. "

•

11.11.3.3. Shake the sample vigorously and rapidly transfer 100 mL
.(or a smaller portion which will yield between 10 and 200
mg dried residue) to the funnel by means of a graduated
cylinder. If total dissolved solids content is low, a larger
volume may be filtered. If more than, 10 minutes are
req.uired to complete filtration, decrease sample size.

. Note: Multiple filters may be used if performing only TDS
analysis.

11.11.3.3.1. The conductance of each sample may be used
to determine the appropriate sample volume to
process.

Note: TDS is typically 55-90% of the
conductance result. The exact relationship
depends on the compounds present in the
samples and may not hold for very high
concentrations or samples containing non
ionic species or samples with conductances
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greater than 10,000 umbo/cm or less than 50
umbo/cm.

11.11.33.1.1. If the sample has a conductance
less than 3,000 umbos/cm, 100
mL should be used.

11.11.3.3.1.2. If the conductance is 3,000 to
10,000 umbos/cm, use ~o mL
of sample.

11.11.3.3.1.3. If the conductance is extremely
high (> 10,000 umbos/cm)
smaller volumes may be used.

•

11.11.3.3.2. All benchsheet entries are entered into the
Total Solids and Total Dissolved Solids
Benchsheet Software program.

11.11.3.3.3. For the method blank, process 100 mL of
reagent water as the sample.

11.11.3.3.4. For the LCS, process 100 mL of the LCS
Solution. Refer to Section 7.2 for instructions
on how to prepare the LCS.

. 11.11.3.4. Filter, the sample through the glass fiber filter.

11.11.3.5. Rinse the graduated cylinder, funnel walls, and filter with
three succes'sive 10 mL portions of reagent water and allow
for complete dfainage between washings. Continue to
apply vacuum for about three minutes after filtration is
complete to remove as much water as possible.

11.11.3.6. Transfer the filtrate (including the washings) to a pre
weighed evaporating dish. Rinse the receiving flask with
10-25 mL of reagent water and transfer washings into the
dish to ensure complete transfer of the sample.

11.11.3.7. Evaporate the samples to dryness on a steam bath or in an
oven set slightly below boiling. If filtrate volume ,exceeds

•

•



dish capacity, add successive portions to the same dish after
evaporation.
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11.11.3.8. Dry the evaporated sample in an oven for at least one hour
at 180± 2°C.

11.11.3.9. Recon;l. the date, time, and oven temperature on the.
. benchsheet when the samples are initially placed in the

oven and again when they are removed from the oven.

11.11.3.10. Using tongs, remove the weighing dish from the oven and
place in a desiccator and cool to room temperature.

11.11.3.11. Weigh the dish to the nearest 0.1 mg. All benchsheet
entries are entered into the Total Solids and Total Dissolved
Solids Benchsheet Software program.

11.11.3.12. Return the samples to the oven for another hour, cool in a
desiccator, and reweigh. Repeat the drying, cooling,
desiccating and weighing cycle until a constant weight is
cibtalned or weight loss is less than 1.0 mg. If more than
three cycles are required, prepare a NonconJormance
Memo.

11.11.3.13. Calculate results according to the equation in Section 12.2..
All benchsheet entries are entered into the Total Solids and
Total Dissolved Solids Benchsheet Software program. The
software program completes all calculations. Use the

. lowest final-weight achieved for calculating TDS.

11.12. Total Suspended Solids

11.12.1. Preparation of Glass Fiber Filter Disc

Note: As an alternative to the steps outlined in Sections 11.12.1.1
through 11.12.1.7, prepared and pre-weighed filters may be purchased
for use under this method.

11.12.1.1. Place the glass fiber filter discs, one at a time, on the
membrane filter apparatus or insert into bottom of a
suitable Gooch crucible with wrinkled surface up.



11.12.1.2. While vacuum is applied, wash the disc with three
successive 20 mL volumes of distilled water.
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11.12.1.3. Remove all traces of water by continuing to apply vacuum
after water has passed through and discard washings.

11.12.1.4. Remov~. fllter from membrane filter apparatus and pl~ce in
a labeled, glass weighing dish (or remove both the crucible
and filter if a Gooch crucible is used), and dry in an oven at
103-105 DC for one hour.

Note: If volatile suspended solids (VSS) are to be
determined as well as total suspended solids, the filter must
be heated at 550°C for one hour, instead of 103-105 0c.

11.12.1.5. Using tongs, remove the weighing dish from the oven and
place in a desiccator and cool to room temperature.

11.12.1.6. Weigh the cooled filter using an analytical balance to the
nearest 0.1 'mg. Handle the filters or crucible/filter only
with forceps. All benchsheet entries are entered into the •
Total Solids and Total Dissolved Solids Benchsheet
Software program.

11.12.1.7. Repeat the drying, cooling, and weighing cycle until a
constant weight is obtained.or weight loss is less than 1.0
mg.

11.12.2.· S~lection of Sample Volume

11.12.2.1. For a 47 rom diameter filter, filter 100 mL of sample.

11.12.2.2. If during filtration of this initial volume, the filtration rate
drops rapidly or if filtration time exceeds 5-10 minutes, a
smaller volume of sample· should be processed.

Note: If the sample appears.high in TSS, start with a
sample volume < 100 mL.

11.12.3. Sample Analysis

•
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11.12.3.1. Assemble the filtering apparatus, place the pre-weighed
glass fiber filter iIi the apparatus, pre-wet the filter using
reagent water and begin suction.
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Note: Handle the filters or crucible/filter only with forceps.

11.12.3.2. Shake the sample vigorously and quantitatively transfer 100
mL (or an appropriate aliquot) of the sample to the filter
using a graduated cylinder or pipet. A smaller amount
should be filtered if the sample is high in TSS or is
otherwise slow to filter. Filte'r 25 mL at a time until
filtration slows. Record the volume of sample filtered (to
the nearest mL) on the benchsheet.

Note: IfTotal Dissolved Solids (TDS) is also required, the
filtrate may be used. Refer to Section 11.11 for a~ditional

guidance.

11.12.3.3. Remove all traces of water by continuing to apply vacuum
after the sample has passed through.

11.12.3.4. With suction on, rinse the graduated cylinder, filter,
suspended solids residue, and filter funnel wall with three
10 fuL portions of reagent water allowing complete
drainage between washings.

'11.12.3.5. Remove all traces ofwater by continuing to apply vacuum
for about three minutes after the sample has passed through.

11.12.3.6. Carefully remove the filter from the filter support and
transfer to an glass weighing dish. Alternatively, remove
the crucible and filter from the crucible adapter.

11.12.3.7. Dry the filter at least one hour at 103-105 0c.

11.12.3.8. Record the date, time, and oven temperature on the
benchsheet when the samples are initially placed in the
oven and again when they are removed from the oven.

11.12.3.9. Using tongs, remove the weighing dish from the oven and
place in a desiccator and cool to room temperature.
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11.12.3.10. Cool the samples in a desiccator, weigh (to the nearest 0.1
mg). Enter weight into the Total Solids and Total Dissolved
Solids Benchsheet Software program.
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11.12.3.11. Return the samples to the oven for another hour; cool in a
desiccator, and reweigh. Repeat the drying, cooling,
desiccating, and weighing cycle until a constant weight is
obtained or weight loss is less than 1.0 mg. If more than
three cycles are required, prepare a Nonconfonnance
Memo.

11.12.3.12. If volatile suspended solids are to be determined, treat the
residue according to Section 11.15.

11.12.3.13. Calculate the results using the fonnula given in Section
12.3. All benchshe~t entries are entered into the Total
Solids and Total Dissolved Solids Benchsheet Software
program. Use the lowest final weight achieved for
calculating TSS.

11.13. Volatile Solids •

11.13.1. Heat muffle furnace up to temperature (550 ± 50°C).

11.13.2. Place evaporating dish containing residue generated by Total Solids
protocol (Section 11.10) in muffle furnace to ignite the residue.

11.13.3. Record the date, tiine,.and oven temperature on the benchsheet when the
samples are- initially placed in the oven and again when they are removed
from the oven.

11.13.4. Typically, 15-20 minutes ignition are required for 200 mg of residue.
However, more than one sample and/or heavier residues may necessitate
longer ignition times.

11.13.5. Let dish cool partially in air until most of the heat has dissipated before
transferring to a desiccator for final cooling.

11.13.6. Using tongs and heat resistant gloves, remove the weighing dish from
the muffle furnace and place in a desiccator and cool to room
temperature.

•
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11.13.7. Weigh dish as soon as it has cooled to room temperature.•
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11.13.8. Return the samples to the oven for another hour, cool in a desiccator and
reweigh. Repeat the drying, cooling, desiccating, and weighing cycle
until a coristant weight is obtained or weight loss is less than 1.0 mg. If
more than three cycles are required, prepare a Nonconformance Memo.

11.13.9. Calculate the results using the formula given in Section 12.4. Use the
lowest final weight achieved for calculating VS.

11.14. Volatile Dissolved Solids

11.14.1. Heat muffle furnace up to temperature (550 ± 50°C).

11.14.2. Place evaporating dish containing residue generated by Total Dissolved
Solids protocol (Section 11.3) in muffle furnace to ignite the residue.

11.14.3. Record the date, time, and oven temperature on the benchsheet when the
samples are initially placed in the oven and again when they are removed
from the oven.

, ' " "~

11.14.4. Typically, 15-20 minutes ignition are required for 200 mg of residue.
However, more than one sample and/or heavier residues may necessitate
longer ignition times.

11.14.5.. Let dish cool partially in air until most of the heat has dissipated before
transferring to a desiccator for final cooling.

11.14.6. Using tongs and heat resistant gloves, remove the weighing dish from
the muffle furnace and place in a desiccator and cool to room
temperature.

11.14.7. Weigh dish as soon as it has cooled to room temperature.

11.14.8. Return the samples to the oven for another hour, cool in a desiccator and
reweigh; Repeat the drying, cooling, desiccating and weighing cycle
until a constant weight is obtained or weight loss 'is less than 1.0 mg. If
more than three cycles are required, prepare a Nonconformance Memo.

11.14.9. Calculate the results using the formula given in Section 12.5. Use the
lowest final weight achieved for calculating VDS.
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11.15.1. Heat muffle furnace up to temperature (550 ± 50°C).

11.15.2. Place glass fiber filter disc containing residue generated by Total
Suspended Solids protocol (Section 11.12) in muffle furnace to ignite
the residue.

11.15.3. Record the date, time, and oven temperature on the benchsheet when the
samples are initially placed in the oven and again when they are removed
from the oven.

11.15.4. Typically, 15-20 minutes ignition are required for 200 mg of residue.
However, more than one sample and/or heavier residues may necessitate
longer ignition times.

11.15.5. Let filter cool partially in air until most of the heat has dissipated before
transferring to a desiccator for final cooling.

11.15.6. Using tongs and heat resistant gloves, remove the weighing dish from •
the muffle furnace and place in a desiccator and cool to room
temperature.

11.15.7. Weigh filter as soon as it has cooled to room temperature.

11.15.8. Return the samples to the oven for another hOl~r, cool in a desiccator, and
. reweigh. Repeat the drying, cooling, desiccating, and weighing cycle
until a constant weight is obtained or weight loss is less than 1.0 mg. If
mora than three cycles are required, prepare a Nonconformance Memo.

11.15.9. Calculate the results using the formula given in Section 12.6. Use the
lowest final weight achieved for calculating VSS.

12. DATA ANALYSIS AND CALCULATIONS

12.1. ·Calculate Total Solids as follows:

(A - B) x 1000
Total Solids, mg / L =

C

•
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A =weight of dried residue + dish (mg)
B =weight of dish (mg)
C =volume of sample (mL)

12.2. Calculate Total Dissolved Solids as follows:

, (A - B) x 1000
Total Dissolved' Solids, mg / ~ = 'C

where: A =weight of dried residue + dish (mg)
B =weight of dish (mg)
C =volume of sample (mL)

12.3. Calculate Total Suspended Solids as follows:

(A - B) x 1000
Total Suspended Solids, mg / L =

C

•
where: A =weight of filter + residue (mg)

B =weight of fil~er (mg)
C =volume of sample filtered (mL)

Calculate the expected TDS range from conductance (as umbo/em).

Expected TDSlow (mgIL) = (Conductance x 0.55)

Expected TDShigh (mgIL) =(Conductance x 0.81)

12.4. Calculate Volatile Solids as follows:

.. (A - B) x 1000
VolatIle Sohds, mg / L =

C

where: A =weight of residue + dish before ignitiol) (mg)
B= weight of residue + dish after ignition (mg)
C =volume of sample (mL)

.'
12.5. Calculate Volatile Dissolved Solids as follows:

(A - B) x 1000
Volatile Dissolved Solids, mg / L =

C

C4--Lf/~
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A =weight of residue + dish before ignition (mg)
B =weight of residue + dish after ignition (mg)
C = volume of sample (mL)

•
12.6. Calculate Volatile Suspended Solids as follows:

. . (A - B) x 1000
Volatile Suspended Solids, mg / L = C

where: A =weight of residue + fIlter before ignition (mg)
B =weight of residue + fIlter after ignition (mg)
C =volume of sample (mL)

.12.7. The relative percent difference (RPD) of duplicates are calculated according to the
following equation:

Where:

RPD=l

DU1 =Sample result
DU2 =Sample duplicate result •

12.8. If multiple weighing cycles are required, the lowest final sample weight is used
for calculating solids content. .

12.9.. If smaller or larger sample volumes are processed than are specified in the
method, the reporting limit must be adjusted accordingly.

12.10. Sample results should be reported according to the following significant figure
rules:

Significant Figures Sample Result

2 <10

3 ~1O

13. METHOD PERFORMANCE

13.1. The reporting limit is 10 mgIL for TS, TDS, VS, VDS, and VSS.

13.2. The reporting limit is 5 mgIL for TSS.

c if -4-/9
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13.3. The initial demonstration study as detailed in Section 9.1.2 must be acceptable
before the analysis of field samples under this SOP may begin.
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13.4. The group/team leader bas the responsibility to ensure tba~ this procedure is
performed by an associate who has been properly trained in its use and has the
required expertise.

"14. POLLUTION PREVENTION

14.1. No so.lvents of any kind or in any amount are to be disposed of in the sinks or
evaporated in the hoods.

15. WASTE MANAGEMENT

15.1. Waste management in the procedure must be segregated and disposed according
to the facility hazardous waste procedures. The Environmental Health and Safety
Coordinator or Hazardous Materials Technician should be contacted if additional
information is required.

15.2. All waste must be disposed of according to the facility hazardous waste
management procedures, Attachment C of the Chemical Hygiene Plan, Section
WSOO2, Table 1.

15.3. Samples and other solutions containing high concentrations of toxic materials
must be disposed of according to the facility hazardous waste management
procedures, Attachment C of the Chemical Hygiene Plan, Section WS003,
Disposal of Samples After Analysis.

'16. REFERENCES.

16.1. Methods for the Chemical Analysis of Water and Wastes, EPA-600/4-79-020,
March 1979: Methods 160.1, 160.2, 160.3, and 160.4.

16.2.' Standard Methods for the Examination of Water and Wastewater, 18th Edition,
1992: Methods 2540A, 2540B, 2540C, 2540D, and 2540E.

16.3. QA Policy QA-003, Quanterra QC Program.

16.4. QA Policy QA-004, Rounding and Significant Figures.

16.5. QA Policy QA-005, Method Detection Lirrlits.



16.6. SAC-QA-0041 Calibration and Calibration Check of Balances, Revision 1.1.
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16.7. f...P-CAL-OOOI Laboratory Documentation Practices, Revision 3.0.

16.8. QA Policy 003 Quanterra Quality Control Program, Revision 1.

16.9. QA Policy 008 Data Recording Requirements, Rev. O.

16.10. Chemical Hygiene Plan, Attachment C, Hazardous Waste Management
Procedures, Revision O.

17. MISCELLANEOUS (TABLES, APPENDICES, ETC.)

17.1. ModificationslInterpretations From Reference Method

17.1.1. Samples are not taken through the drying, cooling, and weighing cycle
more than three times. If the sample fails to reach constant weight within
three cycles, this is documented in a Nonconformance Memo and the
lowest final weight is used for the calculation.

17.1.2. The filter cleaning procedure outlined in Method 160.1 is not applied. •
This SOP requires the use of method blanks 'to document system
cleanliness.

17.2. Modifications From Previous SOP

17.2.1. Constant weight shall be determined after weight loss is less than 1.0 mg
rather than.0.5 mg as specified in Sections 11.10.2.7 .and 11.11.3.12.·

17.2.2. All entries shall be entered into the TDS and TS Benchsheet Software
program. Software program completes all calculations.

17.2.3. Section 7.2 includes LCS solutions used at Quanterra, West Sacramento.
Sections 7.3 and 9.6 describe the spike solutions and quality control for
matrix spikes.

17.2.4. Sections 8.3,13.2,11.12.2.1, and 11.12.3.2 describe the 100 mL sample
used for TSS rather than 250 mL used in previous SOP and raises the
Reporting Limit to 5 ppm, rather than 4 ppm.

17.2.5. TSS filters are placed in a glass weighing dish rather than an aluminum
one in Sections 11.12.1.4 and 11.12.3.6. •

CL/-- L/::) I



17.2.6. Figure 1: Decision Tree for Failed ECrrDS Ratio has been included.•

•

•
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STEP 1: Investigate the physical properties of the sample.

1. Take good notes on your benchsheet during pouring and after drying.

1.1. Aoatables, sediment content, viscosity, color, reaction to air exposure, smell, etc.
are enough to cause a failed ECITDS ratIo.

1.2. What happened during the process? Did the sample spill, splatter, too much
sediment?

1.2.1. If analyst error occurs, stop and reanalyze immediately.

1.3. What is the sample's appearance after drying? Hygroscopic crystals apparent?
Hard to dry? Ring around crucible? Fine sediment persistent?

NOTE: For samples high in sediment, do not shake the samples prior to analysis.

STEP 2: Always check initial EC, when in doubt reanalyze for Ee.

1. If EC is < 20 umbos/cm with TDS of < 100 ppm: Report result with an anomaly stating
the EC value is <100 umbos/cm and therefore the ECITDS ratio criteria does not apply.

2. IfEC is between 20 umbos/cm and 100 umbos/cm with TDS < 150% ofEC: Report •
result with an anomaly stating the EC value is < 100 umbos/cm and therefore the EelTDS
ratio criteria does not apply.

3. If EC is between 20 umbos/cm and 100 umbos/em with TDS > 150% of EC: Reanalyze
TDS.

3.1.· If reanalysis confIrms the original TDS result, report the original run with
. documentation on both datasheets that reanalysis confIrms TDS results with failed
ECITDS ratio.

3.2. If reanalysis does not confIrm the original TDS result, and the rerun analysis
passes ECITDS criteria, report the rerun. If holding times were violated, fIle an
anomaly stating the internal QC failed in the original run.

4. If EC is > 20,000 umbos/em (oversaturated), dilute the sample at lOx and rerun for Ee.
Recalculate ECITDS ratio using the rerun results for Ee.

4.1. If new ratio passes, report results with documentation in the data that the sample
was diluted and rerun for EC due to high EC and possibly saturation of salts.

4.2. If new ratio still fails, rerun TDS.

4.2.1. If reanalysis confIrms the original TDS result, report the original run with
notes on both datasheets that reanalysis confIrms TDS results with failed
ECITDS ratio. •
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4.2.2. If reanalysis does not confmn the original TDS result, and the rerun
analysis passes EClTDS criteria, report the rerun. If holding times were
violated, fIle an anomaly stating the internal QC failed in the original run.

5. For failed TDS with EC > 100 umbos/em, but < 20,000 umbos/em, rerun EC first before
reanalyzing TDS. Keep TDS holding times (7 days) in mind.

5.1. If rerun EC confmns original, and ECffDS ratio still fails, rerun IDS.

5.2. If rerun EC > 20% RPD from the original EC result, and ECITDS ratio passes,
report IDS result and record new EC result.

5.3. If ECITDS still fails, rerun IDS.

STEP 3: Only when the EC evaluations and reanalyses are complete should you determine
whether to reanalyze for TDS.

STEP 4: If none of the above scenarios apply and you need additional guidance, see your
supervisor.
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Table 1: Summary of Quality Control Requirements for Solids Determinations

Acceptance
QC Samples Frequency Criteria Corrective Action

Method Blank 1 per batch of up to <±RL Reanalyze all samples associated with
(MB) 20 samples unacceptable MB

Laboratory 1 per batch of up to 80 - 120 % until Reanalyze all samples associate~ with
Control Sample 20 samples in-house limits unacceptable LCS
(LCS) established

Matrix Spikes 1 pair per batch of 75-125% , RPD Spiked analytes must be within control

(MSIMSD) up to 20 samples ~20% limits in the LCS. Re-extraction of the
blank, an LCS, the selected field
sample, the MSIMSD may be required
after evaluation and review.

Duplicate (D) 1 per batch of up to ~20%RPD Narrate the results
20 samples, when results>
substituted when 5xRL
insufficient sample
volume is provided
to process an
MSIMSDpair

eif - If 25
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• Subject or Title:
Chemical ,Oxygen Demand f1'ethcd '10.4)

STANDARD
OPERATING
PROCEDURE

Page 1 of __~6~

Enseco

SOP No.:
LM-CAL-I019

Sup~rsedes: None

1. SCOPE AND APPLICATION

Revision No.:
Original

Effective Date:
March 19, 1990

•

.'

1. 1 Ana1ytes.

This method measures the oxygen equivalent of materials present in
water that 'are subject to oxidation bya strong chemical oxidant.

1.2 Reporting limit

T~e reporting limit is 5 mg/L.

1.3 Applicable Matrices

This method is applicable to surface waters, as well as industrial
and domestic wastewaters .

1.4 Dynamic Range

This method covers the ranges between 5 and 1500 mg/L COD. Higher
concentrations can be determined by dilution.

1.5 Analysis Time

The analytical time is apprOXimately 4 hours for a batch of 20
samples.

Prepared By: Date:
John Disney . I

3/ j& ,qO
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PROCEDURE

Subject or Title:
Chemical Oxygen Demand (Method 410.4)

SOP No.:
LM-CAL-1019·

2. SUMMARY OF METHOD

Revision No.:
Original

Page 2 ·of 6__

Effective Date:
March 19, 1990

2.1 Organic and oxidizable inorganic substances in an aqueous sample
are digested and oxidized by potassium dichromate in 50% sulfuric
acid in a sealed vial at 1500C. After two hours of digestion,
tubes are removed from the digestor, cooled and measured
colorimetrically at both high and low level ranges. The
measurement is an indication of excess dichromate remaining in the
vial after digestion.

2.2 The low level curve ranges from 5 to 150 mg/L and is read at
420 nm. The high level curve ranges ·from 100 to 1500 mg/L and is
read at 620 nm wavelength. Different Hach COD vials are used for
each 1eve1. .

3. COMMENTS

3.1 Interferences

3.1.1 Low levels of organic matter contamination in water or on
glassware may give bad results.

3.1.2 Volatile materials may be lost during sampling and storage.
Samples should ~ompletely fill a glass bottle and be
preserved to pH <2 with H2S04.

3.1.3 Chloride may give false positive results. Mercuric sulfate
in the Hach vials will prevent interference of up to 2000
ppm chloride. If chloride is higher than 2000 ppm,
dilutions must be made to reduce this interference.

3.2 Helpful Hints

3.2.1 This method is based on the reduction of Cr (VI) to
Cr (III). Readings at 420 nm represent the reduction of
Cr (VI) in the low curve. The high curve reads at 620 nm
to represent the increase in Cr (III).

3.2.2 COD is related to TOC and BOD. For rough comparison
purposes, COD = 1.6 x BOD; BOD = 1.6 x TOC.

3.2.3 Some inorganic compounds may contribute to COD thus
indicating a higher level of organic contamination.

•

•
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Chemical OxYgen Demand (Method 410.4)

SOP No.:
. LM-CAL-1019

Revision No.:
Origi~al

STANDARD
OPERATING
PROCEDURE

Page _3_ of _6_

Effective Date:
March 19, 1990

Enseco

4~ SAFETY ISSUES

4.1 All Cal employees are expected to follow the Enseco GGC policy.
Lab coats, gloves, and glasses are required when working in the
1abo

• 5.

. 4.2 COD vials contain sulfuric acid as well as salts of mercury,
silver, and dichromate. Consult MSDS and handle with extreme
care. Return used tubes to the original containers so they can be
sent off-site for disposal.

4.3 Run analysis in a fume hood.

4.4 When mixing samples in the vials, wrap paper towels around the
vials to avoid burns and possible breakage .

SAMPLE COLLECTION AND PRESERVATION

5.1 Samples should be collected in glass bottles, preserved to pH less
than 2 and stored at 40C. Minimize head space.

5.2 Holding time for COD is 28 days.

••

6. APPARATUS

6.1 ..Hach block digestor for 16 mm tubes'set at 1500 C ± 20 C.

6.2 Spectrophotometer to measure 16 mm tubes at 420 and 620 nm..

7. REAGENTS AND STANDARDS

7.1 Premixed Hach low range COD tubes #21258-15.

7.2 Premixed Hach high range + COD tubes #21259-15.

7.3 Deionized water which contains less than 0.3 mg/L organic carbon.
Do not store water in plastic bottles. Distilled water may be
used. .

7.4 1500 ppm COD stock standard. Dry potassium phthalate (KHP) and
desiccate. Use 1.275 g to 1000mL and preserve with 2 mL H2S04.
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Subject or Title:
Chemical Oxygen Demand (Method 410.4)

Page 4 of 6

SOP No.:
LM-CAL-I019

. Revision No.:
Original·

Effective Date:
March 19. 1990

7.5 1000 ppm COD stock standard. Use 0.85 g KHP to 1 liter with 2 ml
H2S04.

7.6 COD working standards. Dilute stock solutions in volumetrics as
foll ows:

Concentration (mg/l)
o
5

10
50

100
150
500

1000
1500

7.7 Reference Solution

Volume of Stock (ml)
o
5 mL 100 ppm
10 mL 100 ppm
50 ml' 100 ppm
100 ml 100 ppm
15 mL 1000 ppm
50 mL 1000 ppm
100 mL 1000 ppm
100 mL 1500 ppm

Final Volume (ml) .
100
100
100
100
100
100
100
100
100 •\

Use ERA demand·sample diluted according to instructions supplied
with the vi a1.

8. PROCEDURE

8.1 Preheat block digestor to lS00 C.

8.2 Prepare 'both a high range curve consisting of a blank, 100, 150,
50a, 1000, and 1500 mg/l standards and a low range curve consisting
of a blank, 5.0, 10, 50, 100, and 150 mg/L. Mid-range ERA
reference standards are to be run on both ranges.

8.3 Pipet 2.0 mL of standard/sample into each vial (one low range, one
high range). Replace cap tightly, wrap in paper towel and shake
vigorously. Place vials in digestor block for 2 hours.

8.4 Turn on spectrophotometer and allow 20 minutes for warm-up.

8.5 Remove vials to a cooling rack for approximately 20 minutes.

8.6 Read absorbance for the low range vials at 420 nm and high range
vials at 620 nm., .

8.7 Record absorbances to 0.001 units. Perform standard checks every
10 samples for each curve. •



• Subject or Title:
Chemical Oxygen Demand (Method 410.4)

SOP No.:
lM-CAl-1019

9. . QA/QC REQUIREMENTS

Revision No.:
Original

STANDARD
OPERATING
PROCEDURE

Page .. 5 of _6_

Effective Date:
March 19, 1990

Enseco

•

•

9.1 A blank is required for each curve and must accompany no more than
20 samples.

9.2 Duplicate Control Samples (DCS) are required for every 20 samples.
Single Control Samples (SCS) are required for every batch which
doesn't include DCS. Separate DCS/SCS are prepared for each curve.

9.3 A blank and standard check must bracket every run and be after
every 10 ,sampl es.
"-

9.4 If QC spikes are required, use a spike concent~ation of 100 mg/L.

9.5 Acceptance Criteria

9.5.1 Blanks must fall below the reporting limit (5 mg/L).

9.5.2 DCS and SCS recoveries must fall within 85-115%.

9.5.3 Relative Percent Difference (RPD) of the DCS must be less
than 10 for the high curve and less than 15 for the low
curve.

9.5.4 Standard checks must be within 10%.

9.S.5 Calibration standards must give a correlation coefficient ~f
± 0.995 or better.

10. CALCULATIONS

10.1 Enter concentrations and absorbances of the standards into a linear
least squares program. Notice the slope of the low range curve is
negative while that of the high range curve is positive.

10.2 Calculate sample concentrations from the calibration curves and
multiply by dilution factors.

10.3 Note that negative absorbances on the low range curve indicate an
over-range reading. Therefore the high range reading should be
used.

.C'£./"- '-13.0
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SOP No.: '
LM-CAL-1019

11. REPORTING

. Revision No.:
Or; ginal

"

Effective Date:
March 19, 1990

11.1 Results are reported in mg/L.

11.2 For all dilutions, the reporting limit is multiplied by the
di1 ut ion factor.

11.3 Use 3 significant figures for values of 10 or greater. Report all
DCS and SCS with 3 significant figures.

11.4 Document all non-standard procedures such as odd dilutions,
interference problems, etc.

12. . REFERENCES

12.1 Sources

12.1.1 EPA Method 410.4.

12.1.2 The Hach Corporation recommended method.

eLf -431
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SOP FOR BIOCHEMICAL OXYGEN DEMAND (BOD)
\.

SCOPE: This SOP covers detennination of Biochemical Oxygen Demand (BOD) in·samples.

t\()D is the amount of dissolved oxygen required by bacteria to consume biodegradable material

IIVc:r a period of five days at 20 degrees C. Several dilutions of a sample arc prepared with

I1lLlrient-nch dilution water. The initial dissolved oxygen is measured with an electrode. The

,:mlples are then incubated at 20 degrees C for five days. The final dissolved oxygen is

lllc:asured by electrode and the BOD iscalculated.

REFERENCES: EPA 405.1

•

•

J.lMS PRODUCT NAME: BOD

I. INKED SPREADSHEETS: NONE

REPORTING LIMIT: 5.0 mgIL

(1(: REQUIREMENTS: Two glucose/glutamic acid blank spikes (LCS's) are prepared and

.\:ported with each batch. A seeded blan1: is prepared with each batch. Final DO must be at least

I mgIL for a dilution to be used in reporting. Oxygen dep~etion must be at least 1 mg/L for a

dilution to be used in reporting. A duplicate sample must be run' with each batch and the %RPD

IlI11st be less than 10%. The temperature of the incubator muSt be maincained at 20 degrees C +/

·1 degree. A seed control blank must be analyzed with each batch.

SAFElY: Wear protective gloves when preparing the sample. Avoid skin and eye contact with

;1\ I samples.

APPARATUS:
I. 300 mL BOD bonles with pointed ground-glus stoppers.

.!. Racks for transporting BOD bottles.

\. Incubator. at 20 degrees C +/- 1 degree.

J. Cia." A volumetric pipets.

:'. Volumetric glassware.

/1, Magnetic stirrer with stir bars.

7. Graduated cylinders
~. 19-1iter plastic container for dilution water.

\~. Tygon tubing for siphon.

10. Aerator -with pump

11. pH meter
12. Dissolved Oxygen electrode

1.1. 500 mL Erlenmeyer flasks.
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14, Buret for sodium thiosulfate titrant.
15. Hach DPD test \cit for chlorine residual detennination.

cb Curtis & TompkJns. ~:=

•
REAGENTS:
1. Milli-Q water
2. Nutrient buffer pillows for BOD. commercially available from HACH; add contents of one
pillow to 19 liters of Milli-Q water. .
3. Glucose/glutamic acid solution:

Dry reagent-grade glucose and glutlm'lic acid in the 105 degree oven for one hour.
Dissolve 0.15 g glucose and 0.15 g glutamic acid in deionized water and dilute to I L in a
volumetric flask. Mix well. Store in a refrigerator.

4. Seed:
BOD Seed Inoculum (polyseed). Dissolve one capsule in 500 mL of the dilution water.
Stir for 1 bour. prepare daily; solution will be usable for only six hours.

PROCEDURE:
I) Dilution water vessel preparation: •

a. Fill vessel with hot tap water and a cup of bleach. Put the tygon tubing in the vessel.
b. Let soak for 30 minutes.
c. Empty and rinse thoroughly with hot water. It is extremely important that no traeeof
bleach remains.
d. Rinse thoroughly with organic free Dl w~ter.

e. Perform cleaning once per month or whenever the average dissolved oxygen depletion
in the blanks exceeds 0.2.

2) Dilution water preparation:

a. Dispense the Milli-Q water into a 19 liter container,
b. Add contents of nutrient powder pillow.
c. Aerate for 45 minute,.

3) Seed Preparation:

a. Add contents of one polyseed capsule to 500 mL of prepared dilution water.
b. Mix with slir bar and aerate tor one hour minimum.

•
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4) Sample dilution:

cb Curtis &. Tompk.ir,s, LTd.

•

••

.a. Determine COD on sample - one hour reaCtion time is sufficient as a screen for BOD analysis..
b. Determine the pH of the .ample. It should lie between 6.5 and 8.0. If it does not. adjust the H
with sulfuric acid or sodium hydroxide.
c. check for residual chlorine with potassium iodide/starch test paper, or use Hach DPD test kit.
following kit instructions.
d. If residual chlorine is found. treat the sample with a predetermined amount of sodium sulfite
solution.
e. Collect enough BOD bottles for the batch. Allow 2 bottles for blank, I bottle for a seeded
blank. 2 bottles for an LCS. 3 bottles for each sample. and 3 bottlcs for cach sample duplicatCl.
f. Documentation for benchbook includes: The "date off' should be five days after the "date set".
Include columns for the bottle numbers, the sample ID. the iriitial DO, the sample volume. the
depletion. and the BOD (mgIL) for ccch bortle~

g. AlJow the sample to reach room temperature.
h. mix each sample wel1. v

i. Prepare ~rial dilutions in accordance with COD values, see Appendix A.
j. Use Class A volumetric pipets to deliver difference volumes of each sample to three BOD
bottles. The volumes can be selected by referring to historical results. The goal is to obtain
oxygen depletions of at least 1-mgIL with a final DO of at least 1 rngIL.
k. Add 25 mL of seed directly to the seed blank.
1. Add 5 mL of the glucoseJglut.amic acid solution the first LCS and 10 mLs of glucose/glutamic
acid solution to the second LCS. .
m. Add 2 mL of seed to each of the LCS bottles and each sample bottle. Do not add seed to the
blanks. .

n. Carefully fill each boetle with the prepare dilution" water using a siphon. Let the op~n end of
the siphon extend below the surface of the water in the hornes during filling. Take care not to
introduce air bubbles.

4. Determination of initial dissolved oxygen:

a.Connect the dissolved oxygen electrode to the pH meter.

Note: The oxygen electrode nests in a funnel with a built-in stirrer. The funnel provides an
overflow re~oir :.:Jr water displaced when the electrode is inserted in a bottle.

Note: There is a nve pol'itlon switch at the top of the electrode: OFF. BT CK (for batteI)' ched,),
ZERO (for zero calibration), AlR and H2O (to take readings).

r: L./ - '-I.? 4
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Note: When not in use. the electrode should be stored in a BOD bottle partinlly fuled wi.h DI
water. Do not immerse the electrode. Switch the electrode to the "OFF" position.

b. With the electrode switch in the "OFF" po~ition. switch the pH meter to pH mode. The meter
will read 7.00.
c. Turn the electrode switch to "BT CK" and verify that the battery reading is 13 or greater. If
less than 13. replace battery.
d. Turn the electrode switch to "zero". Use the "zero calibration control" to set the meter to read
0..00.
e. Turn the electrode switch to "AIR": Read out should be 7.60. If not. adjust with knob. wait
for stable reading and probe is now calibrated.
f. Turn electrode switch to "H2O".
g. Place the BOD bottles containing the seed blanks. LCS. samples. and replicates on the
magnetic stirrer one by ooe. CiU"t:fully insert the funnel and electrode and record the initial DO
reading for each in the benchbook. '
h. Carefully stopper each bonle:. Make: sure that the BOD bottles are water sealed and that there
are no air bubble. inli~ide. Cover each stopper with a plastic cap and write the "date off' on the •
cap. The "date off' is five days after teday's date. TraiJsport all BOD beetles to the incubator.

5. Determination of final dissolved oxygen:

ZL. Five days after they were wet. retrieve the BOD bonles from the incubator.
b. Follow meter and probe calibrations as outlined in E.4.a through f.
c. Docu.rnent in bc:nchbooK.
d: Place the BOD bottles containing the seed blanks, LCS samples and replicates on the magnetic
stirrer one by one.. Carefully,insert the funnel and electrode and record the final DO reading for
each in the benchbook.

CALCULATION and Data Review:

1. Subtract the final DO from the initial DO for each bottle. Record the results in the "depletion"
column in the benchboolc

2. Calculate the average initiaJ DO of the regular blanks (DO.AVG). Calculate the average final
DO of the seeded blanks (SEED.AVG). Calculate the seed correction factor (SCF) as foHows:

SCF = CDO.AVE)- (SEED.AVG)
5 •
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3. Calculiue the BOD for each bottle as follows:

BOD = (Initial DO) - (Final DO) - (SeE) x 300
Sample volume (in mL)

mCurtis & Tcm~.ns ltd

•

•

4. The reported BOD for a sample is the average of tbe BOD's for each sample dilution that
satisfies the QC requirements. If only one dilution is satisfactory, its BOD will be the reported
BOD.

\
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•
1.1 This method is based upon SW846 8270C, and is applicable to the determination of

the concentration of semivolatile organic compounds in extracts prepared from solid
and aqueous matrices. The modifications presented in Attachment A may be .
followed for analysis of wastewater following method 625. Direct injection of a
sample may be used in limited applications. Refer to Tables 1,2,3 and 4 for the list·
of compounds applicable for this method. Note that the compounds are listed in
approximate retention time order. Additional compounds may be amenable to this
method. If non-standard analytes are required, they must be validated by the
procedures described in section 13 before sample analysis.

1.2 The following compounds may require special treatment when being determined by
this method:

• Benzidine can be subject to oxidative losses during solvent concentration and
exhibits poor chromatography. Neutral extraction should be performed if this
compound is expected.

• Hexachlorocyclopentadiene is subject to thermal decomposition in the inlet of the
gas chromatograph, chemical reaction in acetone solution, and photochemical
decomposition.

• N-Nitrosodiphenylamine decomposes in the gas chromatographic inlet and cannot •
be distinguished from diphenylamine.

• Pentachlorophenol, 2,4-dinitrophenol, 4-nitrophenol, 4,6-dinitro-2-methylphenol,
4-chloro-3-methylphenol, benzoic acid, 2-nitroaniline, 3-nitroaniline, 4
chloroaniline, and benzyl alcohol are subject to erratic chromatographic behavior,
especially if the GC system is contaminated with high boiling material.

• Hexachlorophene is not amenable to analysis by this method.

• 3-Methylphenol cannot be separated from 4-methylphenol by the conditions
specified in this method.

1.3 The standard reporting limit (SRL) of this method for determining an individual
compound is approximately 0.33 mglkg (wet weight) for soiVsediment samples, 1 _
200 mglkg for wastes (dependent on matrix and method of preparation), and 10 J.lg/L
for groundwater samples. Some compounds have higher reporting limits. Refer to
Tables 1 and 2 for specific SRLs. Reporting limits will be proportionately higher for
sample extracts that require dilution.

2 SUMMARY OF l\1ETHOD

2.1 Aqueous samples are extracted with methylene chloride using a separatory funnel, a
continuous extractor or Accelerated One-StepTM. Solid samples are extracted with
methylene chloride / acetone using sonication, soxhlet, acceh~rated soxhlet or •



pressurized fluid extraction. Waste dilution IS used for samples that are miscible with
the solvent. The extract is dried, concentrated to a volume of 1 mL, and analyzed by
GCIMS. Extraction procedures are detailed in SOP# CORP-OP-OOOI. Qualitative
identification of the parameters in the extract is performed using the retention time
and the relative abundance of characteristic ions. Quantitatjve analysis is performed
using the internal standard technique with a single characteristic ion.

•
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3.3

•

•

3 DEFINITIONS

3.1 CCC (Calibration Check Compounds) - A subset of target compounds used tc
evaluate the calibration stability of the GCIMS system. A maximum percent
deviation of the CCC's is specified for calibration acceptance.

3.2 SPCC (System Performance Check Compound~) - Target compounds designated to
monitor chromatographic performance, sensitivity, and compound instability or
degradation on active sites. Minimum response factors are specified for acceptable
performance. .

Batch - The batch is a set of up to 20 samples of the same matrix processed using the
same procedures and reagents within the same time period. The Quality Control
batch must contain a matrix spike / spike duplicate (MS/MSD), a Laboratory Control
Sample (LCS), and a method blank. In some cases, at client request, the MS/MSD
may be replaced with a matrix spike and sample duplicate. Batches are defined at the
sample preparation stage. Batches should be kept together through the whole
analytical process to the extent possible, but it is not mandatory to analyze prepared
extracts on the same instrument or in the same sequence. Refer to the Quanterra QC
Program document (QA-003) for further details of the batch definition.

3.4 Method Blank - An analytical control consisting of all reagents, internal standards
and surrogate standards, that is carried through the entire analytical procedure. The
method blank is used to define the level 'of laboratory background and reagent
contamination.

3.5 LCS (Laboratory Control Sample) - A blank spiked with the parameters of interest
that is carried through the entire analytical procedure. Analysis of this sample with
acceptable recoveries of the spiked materials demonstrates that the laboratory
techniques for this method are acceptable.

3.6 MS (Matrix Spike)- aliquot of a matrix' (water or soil) fortified (spiked) with known
quantities of specific compounds and subjected to the entire analytical procedure in
order to indicate the appropriateness of the method for the matrix by measuring
recovery.

3.7 ' MSD (Matrix Spike Duplicate)- a second aliquot of the same sample as the matrix
spike (above) that is spiked in order to determine the precision of the method.
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4.1 Method interferences may be caused by contaminants in solvents, reagents,

glassware, and other processing apparatus that lead to discrete artifacts. All of these
materials must be routinely demonstrated to be free from interferences under
conditions of the analysis by running laboratory -method blanks as described in the
Quality Control section. Raw GC/MS data from all blanks, samples, and spikes must
be evaluated for interferences. If an interference is detected it is necessary to
detennine if the source of interference is in the preparation and/or cleanup of the
samples; then take corrective action to eliminate the problem.

4.2 The use of high purity reagents, solvents, and gases helps to minimize interference
problems.

4.3 Matrix interferences may be caused by contaminants that are coextracted from the
sample. The extent of matrix interferences will vary considerably from source to
source, depending upon the nature of the sample.

4.5 Phthalate contamination is commonly observed in this analysis and its occurrence
should be carefully evaluated as an indicator of a contamination problem in the
sample preparation step of the analysis.

4.4 Contamination by carryover can occur whenever high-level and low-level samples are
sequentially analyzed. To reduce carryover, the sample syringe must be rinsed with
solvent between samples. Whenever an unusually concentrated sample is encoun
tered, it should be followed by the.analysis of solvent to check for cross
contamination. •

·5 SAFETY PRECAUTIONS

5.1 .. Procedures shall becamed out in a manner that protects the health and safety ofciIl
. Quanterra associates. The following requirements must be met:

5.1.1 Eye protection that satisfies ANSI 287.1 (as per the Chemical Hygiene Plan),
laboratory coat, and appropriate gloves must be worn while samples, standards,
solvents and reagents are being handled. Disposable gloves that have become
contaminated will be removed and discarded; other gloves will be cleaned
immediately.

5.1.2 The health and safety hazards of many of the chemicals used in this procedure
have not been fully defined. Additional health and safety information can be
obtained from the MSDS files maintained in the laboratory. The following
specific hazards are known:

5.1.3 Chemicals that have been classified as carcinogens, or potential carcinogens, •



under OSHA include: Benzo(a)anthracene, benzidine, 3,3'-dichlorobenzidine,
benzo(a)pyrene, dibenzo(a,h)anthracene, and n-nitrosodimethylamine.. Primary
standards should be purchased in solution. If neat materials must be obtained,
they shall be handled in a hood.

•
.:
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5.1.4

5.1.5

Exposure to chemicals must be maintained as low as reasonably achievable;
therefore, unless they are known to be non-hazardous, all samples should be
opened, transferred, and prepared in a fume hood, or under other means of
mechanical ventilation. Solvent and waste containers should be kept closed
unless transfers are being made.

All work must be stopped in the event of a known or potential compromise to the
health and safety of a Quanterra associate: The situation must be reported
immediately to a laboratory supervisor.

,
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6 EQUIPMENT AND SUPPLIES
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•
6.1 Gas Chromatograph/Mass Spectrometer System: An analytical system complete with

a temperature-programmable gas chromatograph suitable for splitlsplitless injection
and all required accessories, including syringes, analytical columns, and gases. The
capillary column should be directly coupled to the source.

6.2 Column: 30 m x 0.32 mm I.D. (or 0.25 mm I.D.) 0.5-~m film thickness silicon
coated fused-silica capillary column (J & W Scientific DB=5.625 or equivalent)~

Alternate columns are acceptable- if they provide acceptable performance.

6.3 Mass Spectrometer: Capable of scanning from 35 to 500 AMU every one second or
less, using 70 volts (nominal) electron energy in the electron impact ionization mode.
The mass spectrometer must be capable of producing a mass spectrum for
decafluorotriphenylphosphine (DFfPP) which meets all of the criteria in Table 6
when 50 ng of the GCIMS tuning standard is injected through the Gc.

6.4 GCIMS Interface: Any GC-to-MS interface that gives acceptable calibration points
and achieves acceptable tuning performance criteria may be used.

6.5 Data System: A computer system must be interfaced to the mass spectrometer. The
system must allow the continuous acquisition and storage on machine-readable media
of all mass spectra obtained throughout the duration of the chromatographic program. •
The computer must have software that can search any GCIMS data file for ions of a
specific mass and that can plot such ion abundances versus time or scan number.
This type of plot is defined as the Extracted Ion Current Profile (EICP). Software
must also be available that allows integrating the abundances in any EICP between

. specified time or scan-number limits. The most recent version of the EPAlNIH Mass
Spectral Library is recommended.

6.6 Syringe: 10 ~L Hamilton Laboratory grade syringes or equivalent.

6.7 Carrier gas: Ultra high purity.helium.

7 REAGENTS AND STANDARDS

7.1 A minimum five point calibration curve is prepared. The low point should be at or
below the reporting limit. Refer to Tables 12 and 13 for typical calibration levels for
all analytes. Other calibration levels may be used, depending on instrument
capability, but the low standard must support the reporting limit and the high standard
defines the range of the calibration.

7.2 An Internal Standard solution is prepared. Compounds in the I.S. Mix are:
acenaphthene-d 10, chrysene-d12, 1,4-dichlorobenzene-d4, naphthalene-d8, perylene
d12, and phenanthrene-dIO. •



7.2.1 Internal Standardsafe added to all st~dards and extracts to result in 40ng injected
onto the column. For example, if the volume of an extract used was 200 J.1L, 20
J.1L of a 4OOJ.1g1mL internal standard solution would be added for a 1 J.LL injection.

•
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7.3 Surrogate Standard Spiking Solution: Prepare as indicated in the preparative
methods. See appropriate preparation SOP. Surrogate compounds and levels are
listed in Table 11.

o 7.4 GCIMS Tuning Standarq: A methylene chloride solution cOntaining 50 J.1g1mL of
, decafluorotriphenylphosphine (DFTPP) is prepared. Pentachlorophenol, benzidine,

and DDT, should also be included in the Tuning Standard at 50 J.1g1mL.

7.5 Laboratory Control Spiking Solution: Prepare as indicated in the preparative methods.
See appropriate preparation SOP. LCS compounds and levels are listed in Tables 9
and 10. r 0

7.6 Matrix Spike Solution: Prepare as indicated in the preparative methods. See
preparation SOP. The matrix spike compounds and levels are the same as the LCS
compounds.

•
7.7 The'standards listed in 7.1 to 7.6 should be refrigerated at 56°C when not in use.

Refrigeration at -10°C to -20°C may be used if it can be demonstrated that analytes do
not fallout of solution at this temperature. The standards must be replaced at least
once a year. The continuing calibration standard must be replaced every week and is
stored at 560C. 0

•

8 SAMPLE PRESERVATION AND STORAGE

8.1 Reference appropriate facility SOP for sample bottle preservation and storage.

8.2 Samples are stored at 4 ± 2°C. Samples and extracts should be stored in suitable
, glass containers with Teflon lined caps., (Extracts will normally be stored for 30 days-
after invoicing.)" 0

8.3 Water samples are extracted within seven days of sampling and the extracts are
analyzed within forty days of extraction. Solids, sludges, and organic liquids are ex
tracted within fourteen days of sampling and the extracts are analyzed within forty
days of extraction.

9 QUALITY CONTROL

9.1 Initial Demonstration of Capability

9.1.1 For the standard analyte list, the initial demonstration and method detection limit
(MDL) studies described in section 13 must be acceptable before analysis of
samples may begin. Refer to the flow chart in section 17.4.1.
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9.1.2 For non-standard analytes an MDL study should be perfonned and calibration •
curve generated before analyzing any samples, unless lesser requirements are
previously agreed to with the client. In any event, the minimum initial
demonstration required is analysis of an extracted standard at the reporting limit
and a single point calibration.

9.2 Control Limits

In-house historical control limits must be determined for surrogates, matrix spikes,
and laboratory control samples (LCS). These limits must be determined at le~t
annually. The recovery limits are mean recovery +/- 3 standard deviations for
surrogates, MS and LCSPrecision limits for matrix spikes / matrix spike duplicates
are mean relative percent difference +/- 3 standard deviations.

9.2.1 These limits do not apply to dilutions (except for tests without a separate
extraction), but surrogate and matrix spike recoveries will be reported unless the
dilution is more than 5X.

9.2.2 All surrogate, LCS, and MS recoveries (except for dilutions) must be entered into
QuantIMS (when available) or other database so that accurate historical control.
limits can be generated. For tests without a separate extraction, surrogates and
matrix spikes will be reported for all dilutions.

9.2.3 Refer to the QC program document (QA-003) for further details of control limits.

9.3 Method Blank

A method blank is prepared and analyzed with each batch of samples. The method
. ·blank consists of reagent water for aqueous samples, and sodium sulfate for soil

samples (Refer to SOP No. CORP-OP-OOO1 for details). Surrogates are added and
the method blank is carried through the entire analytical procedure. ·The method
blankniust not contain any analyte of interest at or above the reporting limit (except
common laboratory contaminants, see below) or at or above 5% of the measured
concentration of that analyte in the associated samples, whichever is higher.

• If the analyte is a common laboratory contaminant (phthalate esters), the data may
be reported with qualifiers if the concentration of the analyte is le~s than five
times the RL. Such action must be taken in consultation with the client.

.• Reanalysis of any samples with reportable concentrations of analytes found in the
method blank is required unless other actions are agreed with the client.

• If there is no target analyte greater than the RL in the samples associated with an
unacceptable method blank, the data may be reported with qualifiers. Such action
should be taken in consultation with the client.

•

•



9.3.1 The method blank must have acceptable surrogate recoveries. If surrogate
recoveries are not acceptable, the data must be evaluated to detennine if the
·method blank has served the purpose of demonstrating that the analysis is free of
contamination. If surrogate recoveries are low and there are reportable analytes in
the associated samples, re-extraction of the blarik and affected samples will
nonnally be required. Consultation with the client should take place.

•
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9.3.2 If reanalysis of the batch is not possible due to limited sample volume or other·
constraints, the method blank is reported, all associated samples are flagged with
a "B", and appropriate comments may be made in a narrative to provide further
documentation.

9.3.3 Refer to the Quanterra QC Program document (QA-003) for further details of the
corrective actions.

9.3.4 Sample results are NOT blank subtracted unless specific requests and
arrangements have been made with a client or agency.

9.4 Instrument Blank

9.4.1 Instruments must be evaluated for contamination during each 12 hour analytical
run. This may be accomplished by analysis of a method blank. If a method blank
is not available, ail instrument blank must be analyzed. An instrument blank
consists of methylene chloride with the internal standards added. It is evaluated
in the same way as the method blank.

9.5 Laboratory Control Sample (LCS)

9.5.1 A laboratory control sample (LCS) is 'prepared and analyzed with every batch of
samples. All analytes must be within established control limits. The LCS is
sp~ked with t~e compounds listed in Tables 9 and 10 unless specified by a client
or agency. The compounds must be spiked at a concentration equivalent to 100 or
150 ng on-column depending on the analyte.

9.5.2 If any analyte in the LCS is outside the laboratory established historical control
limits, corrective action must occur. Correcti~e action may include re-extraction
and reanalysis of the batch.

• If the batch is not re-extracted and reanalyzed, the reasons for accepting the
batch must be clearly presented in the project records and the report. (An
example of acceptable reasons for not reanalyzing might be that the matrix
spike and matrix spike duplicate are acceptable, and sample surrogate
recoveries are good, demonstrating that the problem was confined to the

.LCS).



• If re-extraction and reanalysis of the batch is not possible due to limited.
sample volume or other constraints, the LCS is reported, all associated
samples are flagged, and appropriate comments are made in a narrative to
provide further documentation.
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9.5.3 Ongoing monitoring of the LCS provides evidence that the laboratory is

performing the method within accepted QC guidelines for accuracy and precision.

9.6 Matrix SpikelMatrix Spike Duplicate (MSIMSD)

A matrix spike/matrix spike duplicate (MSIMSD) is prepared and analyzed with
every batch of samples. The MSIMSD is spiked with the same subset of analytes as
the LCS (See Tables 9 and 10). Compare the percent recovery and relative percent
difference (RPD) to that in the laboratory specific historically generated limits.

• If any individual recovery or RPD falls outside the acceptable range, corrective
action must occur. The initial corrective' action will be to check the recovery of
that analyte in the Laboratory Control Sample (LCS). Generally, if the recovery
of the analyte in the LCS is within limits, then the laboratory operation is in
control and analysis may proceed. The reasons for accepting the batch must be
documented.

• If the recovery for any component is outside QC limits for both the Matrix spike / •
spike duplicate and the LCS, the laboratory is out of control and corrective action
must be taken. Corrective action will normally include repreparation and
reanalysis of the batch.

• If a MSIMSD is not possible due to limited sample, then a LCS duplicate should
be analyzed. RPD of the LCS and LCSD are compared to the matrix spike limits.

• The matrix'spike / duplicate must be analyzed at the same dilution as the unspiked
sample, even if the matrix spike compounds will be diluted out.

9.7 Surrogates

9.7.1 Every sample, blank, and QC sample is spiked with surrogate standards.
Surrogate spike recoveries must be evaluated by determining whether the
concentration (measured as percent recovery) falls within the re'quired recovery
limits. Surrogate compounds must be spiked at either 100 or 150 ng on-column,
depending on the surrogate. The compounds routinely included in the surrogate
spiking soluti'On, along with recommended standard concentrations, are listed in
Table 11.

9.7.2 If any surrogates are outside limits the following corrective actions must take •
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place (except for dilutions):

• Check all calculations for error.

• Ensure that instrument performance is acceptable.
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•

• Recal.culate the data and/or reanalyze the extract if either of the above checks
reveal a problem.

• Re-extract and reanalyze the sample or flag the data as "Estimated
Concentration" if neither of the above resolves the problem.

The decision to reanalyze or flag the data should be made in consultation with the
client. It is only necessary to reprepare / reanalyze a sample once to demonstrate
that poor surrogate recovery is due to matrix effect, unless the analyst believes
that the repeated out of control results are not due to matrix effect.

9.7.3 If the sample with surrogate recoveries outside the recovery limits was a sample
used for an MSIMSD and the surrogate recoveries in the MSIMSD are also
outside of the control limits, then the sample, the MS, and the MSD do not require
reanalysis as this phenomenon would indicate a possible matrix problem.

9.7.4 If the sample is reanalyzed and the surrogate recoveries in the reanalysis are
acceptable, then the problem was within the analyst's control and only the
reanalyzed data should be reported. (Unless the reanalysis was outside holding
times, in which case reporting both sets of results may be appropriate.)

9.75 If the reanalysis does confirm the o'riginal results, the original analysis is reported
and the data flagged as estimated due to matrix effect.

9.8 Nonconformance and Corrective Action '

9.8.1 Any deviations from QC procedures must be documented as a nonconformance,
with applicable cause and corrective action approved by the facility QA Manager.

9.9 Quality Assurance Summaries

Certain clients may require specific project or program QC which may supersede
these method requirements. Quality Assurance Summaries should be developed to
address these requirements. '

.'
9.10 Quanterra QC Program

Further details of QC and corrective action guidelines are presented in the Quanterra



QC Program document (QA-003). Refer to this document if in doubt regarding
corrective actions.
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10 CALffiRATION AND STANDARDIZATION

10.1 Summary

10.1.1 The instrument is tuned for DFfPP, calibrated initially with a five-point
calibration curve; and verified each 12-hour shift with 90e ormore continuing
calibration standard(s). Recommended instrument conditions are listed in Table
5.

10.2 All standards and extracts are allowed to Warm to room temperature before injecting.

10.3 Instrument Tuning

At the beginning of every twelve hour shift when analyses are to be performed, the
GelMS system must be checked to see if acceptable performance criteria (Table 6) is
achieved for DFfPP (decafluorotriphenylphosphine).

10.3.1 Inject 50 ng of the GCIMS tuning standard (Section 7.4) into the GCIMS system.
Obtain a background-corrected mass spectra of DFfPP and confirm that all the
key m/z criteria in Table 6 are achieved. If all the criteria are not achieved, the
analyst must retune the mass spectrometer and repeat the test until all criteria are
achieved. The performance criteria must be achieved before any samples, blanks,
or standards are analyzed.

10.3.2 The GCIMS tuning standard should also be used to evaluate the inertness of the
chromatographic system. Benzidine and pentachlorophenol should not exhibit
excessive tailing. If DDT is an analyte of interest, it must be included in the
tuning standard, and its breakdown must be < 20%. Refer to section 12 for the
appropriate calculations. .

10.4 Initial Calibration

10.4.1 Internal Standard Calibration Procedure: Internal standards are listed in Table 7.
Use the base peak m/z as the primary m/z for quantitation of the standards. If
interferences are noted, use one of the next two most intense masses for
quantitation.

10.4.2 Compounds should be assigned to the IS with the closest retention time.

10.4.3 Prepare calibration standards at a minimum of five concentration levels for each
parameter of interest. Six standards must be used for a quadratic least squares
calibration. It may also be useful to analyze six calibration levels and use the

•

•
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lower five for most analytes and the upper five for analytes that have poor
response. Add the internal standard mixture to result in 40 ng on column. (For
example, if the volume of the calibration standard used is 1 mL, add 100 JlL of
the 400 Jlg/mL internal standard solution for a 1~ injection). The concentrations
of all analytes are listed in tables 12 and 13.

10.4.4 Analyze each calibration standard and tabulate the area of the primary charac
teristic m/z ag~st concentration for' each compound and internal standard. .
Calculate response factors (~), average response factms, and the percent RSD of
the response factors for each compound using the equations in section 12 and
verify that the CCC and SPCC criteria in section 10.4.5 and 10.4.6 are met. No
sample analysis may be performed unless these criteria are met.

10.4.5 System Performance Check Compounds (SPCCs): The minimum average RF for
semivolatile SPCCs is 0.050. If the minimum response factors are not met, the
system must be evaluated and corrective action must be taken before sample
analysis begins. Some possible problems are standard mixture degradation,
injection port inlet contamination, contamination at the front end of the analytical
column, and active sites in the column or chromatographic system. This check
must be met before analysis begins.

SPCC Compounds:

• N-ni'troso~di~n-propylamine
Hexachlorocyclopentadie'ne
2,4-Dinitrophenol
4-Nitrophenol

10.4.6 Calibration Check Compounds (CCCs): The %RSD of the response factors for
each CCC in the initial calibration must be less than 30% for the initial calibration
to be considered valid. This criterion must be met before sample analysis begins.
Problems similar. to those listed under SPCCs could affect this criterion.

•

10.4.6.1

10.4.6.2

If none of the CCCs are required analytes, project specific calibration
specifications must be agreed with the client. .

CCC Compounds:

Phenol
Acenaphthene
1,4-Dichlorobenzene
N-nitrosodiphenylamine
2-Nitrophenol
Pentachlorophenol
2,4-Dichlorophenol
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Fluoranthene
Hexachlorobutadiene
Di-n-octylphthalate
4-Chloro-3-methylphenol
Benzo(a)pyrene
2,4,6-Trichlorophenol
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10.4.7 If the average of all %RSDs in the initial calibration is.:5 15%, then all analytes

may use average response factor for calibration.

10.4.7.1 If the software in use IS capable of routinely reporting curve coefficients
for data validation purposes, and the necessary calibration reports can be
generated, then the analyst should evaluate analytes with %RSD > 15%
for calibration on a curve. If it appears that substantially better accuracy
would be obtained using quantitation from a curve then the appropriate
curve should be used for quantitation.

10.4.7.2 If the average of all the %RSDs in the initial calibration is > 15%, then
calibration,on a curve must be used for those analytes with %RSD > 15%.
Linear or quadratic curve fits may be used. Use of lIConcentration2

weighting is recommended to improve the accuracy of quantitation at the
low end of the curve. The analyst should consider instrument maintenance
to improve the linearity of response. If Relative Standard Error (RSE) is •
used to evaluate the curve it must be better than 15%. Otherwise the
correlation coefficient (coefficient of determination for non-linear curves)
must be ~ 0.990.

10.4.8 Weighting of data points

. In a linear or quadratic calibration fit, the points at the lower end of the calibration
curve have less weight in determining the curve generated than points at the high

'. concentration end of the curv'e. However. in environmental analysis, accuracy at
the low end of the curve is very important. For this reason it is preferable to
increase the weighting of the lower concentration points. lIConcentration2

weighting (often called lIX? weighting) will improve accuracy at the low end of
the curve and should be used if the data system has this capability.

10.4.9 If time remains in the 12 hour period initiated by the DFrPP injection before
the initial calibration, samples may be analyzed. Otherwise, proceed to
continuing calibration.

•



• 

• 

• 
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10.4.10 Quantitation is performed using the calibration curve or average response 
factor form the initial curve, not the continuing calibration. 

10.5 Continuing Calibration 

10.5.1 At the start of each 12-hour period, the GCIMStuning standard must be analyzed. 
A 50 ng injection of DFTPP must result in a mass spectrum for DFfPP which 
meets the criteria given in Table 6. 

10.5.2 Following a successful DFfPP analysis the continuing calibration standard(s) are 
analyzed. The standards must contain all semivolatile analytes, including all 
required surrogates. A mid level calibration standard is used for the continuing 
calibration. 

10.5.3 The following criteria must be met for the continuing calibration to be acceptable: 

• The SPCC compounds must have a response factor of ~ 0.05. 

• The percent difference or drift of the CCC compounds from the initial 
calibration must be:5 20%. (see section 12 for calculations) In addition, the 
percent difference or drift of all analytes must be :5 50%, with allowance being 
made for up to six target compounds to have percent drift greater than 50% . 

• The internal standard response must be within 50-200% of the response in the 
mid level of the initial calibration. 

• The internal standard retention times must be within 30 seconds of the retention 
times in the mid-level of the initial calibration. 

10:5.3.1 If none of the CCCs are required analytes, project specific calibration 
specifications must be agreed with the client. . 

10.5.4 Once the above criteria have been met, sample analysis may begin. Initial 
calibration average RFs (or the calibration curve) will be used for sample 
quantitation, not the continuing calibration RFs. Analysis may proceed until 12 
hours from the injection of the DFfPP have passed. (A sample injected less than 
12 hours after the DFfPP is acceptable.) 

11 PROCEDURE 

11.1 Sample Preparation 

Samples are prepared following SOP CORP-OP-OOOI . 
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11.2 Sample Analysis Procedure 
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11.2.1 Calibrate the instrument as described in section 10. Depending on the target 
compounds required by the client, it may be necessary to use more than one 
'calibration standard. 

11.2.2 All samples must be analyzed using the same instrument conditions as the 
preceeding continuing calibration standard. 

" 

11.2.3 Add internal standard to the extract to result in 40 ng injected on column (for 
example, 50 JlL internal standard solution in 0.5 mL of extract for a I JlL 
injection). Mix thoroughly before injection into the instrument. 

11.2.4 Inject the sample extract into the GeIMS system using the same injection 
technique as used for the standards. 

11.2.5 The data system will determine the concentration of each analyte in the extract 
using calculations equivalent to those in section 12. Quantitation is based on the 
initial calibration, not the continuing calibration. 

11.2.6 Identified compounds are reviewed for proper integration. Manual integrations 

• 

are performed if necessary and are documented by the analyst or automatically by • 
the data system. 

11.2.7 Target compounds identified by the data system are evaluated using the criteria 
listed in section 12.1. 

11.2.8 Library searches of peaks present in the chromatogram that are not target 
compounds (Tentatively Identified Compounds, TIC) may be performed if 
required by the client. They are evaluated using the criteria in section 12.3,' 

11.3 Dilutions 

If the response for any compound exceeds the working range of the GCIMS system, a 
dilution of the extract is prepared and analyzed. An appropriate dilution should be in 
the upper half of the calibration range. Samples may be screened to determine the 
appropriate dilution for the initial run. If the initial diluted run has no hits or hits 
below 20% of the calibration range and the matrix allows for analysis at a lesser 
dilution, the sample must be reanalyzed at a dilution targeted to bring the largest hit 
above 50% of the calibration range. 

11.3.1 Guidance for Dilutions Due to Matrix 

If the sample is initially run, at a dilution and the baseline rise is less than the • 



• 
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height of the internal standards, or if individual non-target peaks are less than two 
times the height of the internal standards, the sample should be reanalyzed at a 
more concentrated dilution. This requirement is approximate and subject to 
analyst judgement. For example, samples containing organic acids may need to 
be analyzed at a higher dilution to avoid destroying the column. 

11.3.2 Reporting Dilutions 

The most concentrated dilution with no target compounds above the calibration 
range will be reported. Other dilutions will only be reported at client request. 

11.4 Perform all qualitative and quantitative measurements. When the extracts are not 
being used for analyses, refrigerate them at 4 ± 2°C, protected from light in screw cap 
vials equipped with unpierced Teflon lined septa. 

11.5 Retention time criteria for samples 

If the retention time for any internal standard changes by more than 0.5 minutes from 
the last continuing calibration standard, the chromatographic system must be 
inspected for malfunctions and corrected. Reanalysis of samples analyzed while the 
system was malfunctioning is required. 

11.5.1 If the retention time of any internal standard in any sample varies by more than 
0.1 minute from the preceeding continuing calibration standard, the data must be 
carefully evaluated to ensure that no analytes have shifted outside their rete.ntion 
time windows. 

11.6 Percent Moisture 

Analytical results may be reported as dry or wet weight, as required by the client. 
. Percent moisture must be determined if results will be reported as dry weight. Refer 
to the facilit¥ specific SOP for determination of percent moisture. . 

11.7 Procedural Variations 

11.7.1 One-time procedural variations are allowed only if deemed necessary in the 
professional judgment of supervision to accommodate variation in sample matrix, 
radioactivity, chemistry, sample size, or other parameters. Any variation in 
procedure shall be completely documented using a Nonconformance Memo and 
approved by a Technical Specialist and QA Manager. If contractually required, 
the client shall be notified. The Nonconformance Memo ~hall be filed in the 
project file. Any unauthorized deviations from this procedure must also be 
documented as a .non-conformance, with a cause and corrective action described . 
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11.8 Troubleshooting Guide 

11.8.1 Daily Instrument Maintenance 
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In addition to the checks listed in the instrument maintenance schedule in the 
Quanterra QAMP, the following daily maintenance should be performed. 

• Clip Column as necessary. 

• Install new or cleaned injection port liner as necessary. 

• Install new septum as necessary. 

• Perform mass calibration as necessary. 

11.8.2 Major Maintenance 

A new initial calibration is necessary following major maintenance. Major 
maintenance includes changing the column, cleaning the ion volume or 
repeller, cleaning the source, and replacing the multiplier. Refer to the 
manufacturer's manual for specific guidance. 

12 DATA ANALYSIS AND CALCULATIONS 

12.1 Qualitative identification 

An analyte is identified by retention time and by comparison of the sample mass 
spectrum with the mass spectrum of a standard of the suspected compound (standard 
reference spectrum). Mass spectra for standard reference may be obtained on the 
user's GCIMS by analysis of the calibration standards or from the NBS library. Two 
criteria must be satisfied to verify identification: (1) elution of sample component at 
the same GC retention time as the standard component; and (2) corresporidence of the 
sample component and the standard component characteristic ions. (Note: Care must 
be taken to ensure that spectral distortion due to co-elution is evaluated.) 

• The sample component retention time must compare to within ± 0.2 min. of 
the retention time of the standard component. For reference, the standard 
must be run within the same twelve hours as the sample. 

• All ions present in the standard mass spectra at a relative intensity greater than 
10% (most abundant ion in the spectrum equals 100%) should be present in 
the sample spectrum. 

• The characteristic ions of a compound must maximize in the same scan or 

• 

• 

• 
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• within one scan of each other. 

• 

• 

• The relative intensities of ions should agree to within ±30% between the 
standard and sample spectra. (Example: For an ion with an abundance of 
50% in the standard spectra. the corresponding sample abundance must be be
tween 20% and 80%.) 

12.1.1 If a compound cannot be verified by all the above criteria, but in the technical 
judgment of the analyst the identification is correct, the _analyst shall report that 
identification and proceed with quantitation. 

12.2 Mass chromatogram searches. 

Certain compounds are unstable in the calibration standard and cannot be calibrated 
in the nonnal way. In particular, the compound hexachlorophene (CAS 70-30-4) falls 
into this category, and is required for Appendix IX analysis. For this analyte a mass 
chromatogram search is made. 

12.2.1 Hexachlorophene 

12.3 

Display the mass chromatograms for mass 196 and mass 198 for the region of the 
chromatogram from at least 2 minutes before chrysene-dl2 to at least 4 minutes 
after chrysene-dI2. If peaks for both ions coincide then the analyst evaluates the 
spectrum for the presence of hexachlorophene. No quantitation is possible. 

For samples containing components not associated with the calibration standards, a 
library search may be made for the purpose of tentative identification. The necessity 
to perfonn this type of identification will be detennined by the type of analyses being 
conducted. Computer generated library search routines should not use nonnalization 
routines that would misrepresent the library or unknown spectra when compared to 
each other. Only after visual comparison of sample spectra with the nearest library 
'searches shall the mass speCtral interpretation specialist assign a tentative 
identification. Guidelines for making tentative identification are: 

• Relative intensities of major ions in the reference spectrum (ions > 10% of the 
most abundant ion) should be present in the sample spectrum. 

• The relative intensities of the major ions should agree within ±20%. (Example: 
For an ion with an abundance of 50% in the standard spectrum, the corresponding 
sample ion abundance should be between 30%and 70%.) 

• Molecular ions present in the reference spectrum should be present in the sample 
spectrum. 

• Ions present in the sample spectrum, but not in the reference spectrum, should be 
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reviewed for possible background contamination or presence of coeluting com- 0
pounds.

• Ions present· in the reference s~ctrum, but not in the sample spectrum, should be
reviewed for possible subtraction from the sample spectrum because of back
ground contamination or coelu~ng peaks. Data system library reduction
programs can sometimes create these discrepancies.

, • Aut9matic background subtraction can severely distort spectra from samples with
unresolved hydrocarbons.

12.4 Anyone evaluating data is trained ~o !mow how to handle isomers with identical mass
spectra and close elution times. These include:

Dichlorobenzenes
Methylppenols

Trichlqi()phenols
Phenanthrep~; anthracene
~uoranthene,pyrene

Benzo(b) and (~)fluoranthene

Chrysene, beI1.'?9(;l)anthracene

Extra. precautions concerning these compounds are to more" closely scrutlmze C
retention time vs. the calIbration standard and also to check that all isomers have . .'
distinct retention times. . '.:. .

A st:cond category of problem compounds would be the poor responders or
compounds that chromatograph pooriy. Included in this category would be:

Benzoi~ acid
Chloroanilines
Nitro~ilines

2,4-Dinitrophenol
4-Nitfophenol

Pentachlorophenol
3,3'-Dichlorohenzidine. . .. '

Benzyl 'alcohol
.' • f

4,6-Dinitro-f~methylphenol .
.~. .

Manually checking the integrations would be appropri.ate for. these compounds.

o
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12.5 Calculations

12.5.1 Percent Relative Standard Deviation for Initial Calibration

SD
%RSD==xloo

RF

RF = Mean of RFs from intial caibration for a compound

SD = Standard deviation of RFs from initial calibration for a compOl:nd,

= . i (RFi-Rir
i=l N-l

RFi = RF for each of the calibration levels

N = Number of RF values

12.5.2 Continuing calibration percent drift

01 D ift Cac/llal - C/ollrui 10001
70rl= X -/0

Cac/llal

CaClllQ1 '= Known concentration in standard

C/ollnd = Measured concentration using selected quantitation method

12.5.3 Concentration in the extract

The concentration of each identified analyte and surrogate in the extract is
.. calculated from the linear or quadratic curve fitted to the. initial calibration points,

or from the average RF of the initial calibration.
. I

12.5.3.1 Average response factor

If the average of all the %RSDs of the response factors in the initial
calibration is.$ 15%, the average response factor from the initial calibration
may be used for quantitation.

C
_ RxCs

~x -
RisRF
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12.5.3.2 Linear fit

Ca =Concentration in extract, J.1g/mL

'. Rx= Response for analyte

R;s= Response for internal standard
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Cis=Concentration of internal standard

A= Intercept

B= Slope

12.5.3.3 Quadratic fit

ex = A+ B( RxCs) + c( RxCs)
R,s Rrs

C= Curvature .'

•
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12.5.4 The concentration in the sample is then dl1culated..

12.5.4.1 Aqueous Calculation
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o CaV, ,
ConcentratIon,. Jig / L =-

Vo

Where:

v, = Volume of total extract, JlL, taking into account dilutions
(i.e., a I-to-lO dilution of a 1 mL extract will mean VI = 10,000
JlL. If half of the base/neutral extract and half of the acid
extract are combined, VI = 2,000.)

Vo = Volume of water extracted (mL)

12.5.5· Sediment/Soil, Sludge (on a dry-weight basis) and Waste (normally on a wet
weight basis:

o CaV,
ConcentratIOn, Jig / kg = -

WsD

Ws = Weight of sample extracted or diluted in grams

D = (100 - % moisture in sample)/100, for a dry weight basis
.or 1 for a wet weight basis

12.6 MSIMSD percent recovery calculation.

M 0 S Ok R· SSR-SRatnx pI e ecovery = x 100%
. SA

SSR = Spike sample result

SR=Sample result

SA = Spike added
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12.7 Relative % Difference calculation for the MSIMSD
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RPD = MSR - MSDR X 100

1/2( MSR + MSDR)

RPD = Relative percent difference

MSR = Matrix spike·result

MSDR = Matrix spike duplicate result

12.8 Relative response factor calculation.·

Ax=Area of the characteristic ion for the compound being
measured

Ais=Area of the characteristic ion for the specific internal
standard

Cx=Concentration of the compound being measured (Jlg/L)

Cis =Concentration of the specific internal standard (Jlg/L)

12.9 Calculation of TICs: The calculation of TICs (tentatively identified compounds) is
. identical to the above calculations with the following exceptions:

Ax =Area of the total ion chromatogram for the compound
being measured

Ais=Area of the total ion chromatogram for the nearest internal
standard without interference

RF=1

12.10 Percent DDT br~akdown

•

% DDT breakdown = DDEarea + DDDarea

DDTarea + DDEarea + DDarea

The total ion current areas are used for this calculation

•
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~ 13 METHOD PERFORMANCE

13.1 Method Detection Limit
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~

•

Each laboratory must generate a valid method detection limit for each analyte of
interest. The MOL must be below the reporting limit for each analyte. The
procedure for determination of the method detection limit is given in 40 CFR Part
136, Appendix B, and further defined in QA Policy #: QA-005.

13.2 Initial Demonstration

Each laboratory must make an initial demonstration of capability for each individual
method. Demonstration of capability for both soil and water matrices is required.
This requires analysis of QC check samples containing all of the standard analytes for
the method. For some tests it may be necessary to use more than one QC check mix
to cover all analytes of interest.

13.2.1 Four aliquots ofthe QC check sample are analyzed using the same procedures
used to analyze samples, including sample preparation. The concentration of the
QC check sample should be equivalent to the level 4 calibration standard.

13.2.2 Calculate the average recovery and standard deviation of the recovery for each
analyte of interest. Compare these results with the acceptance criteria given in
table 14.

13.2.3 If any analyte does not meet the acceptance criteria the test must be repeated.
Only those analytes that did not meet criteria in the first test need to be evaluated.
Repeated failure for any analyte indicates the need for the laboratory to evaluate
the analytical procedure and take corrective action. . .,

13.3 Non-standard analytes

For non-standard analytes, an MDL study must be performed and calibration curve
generated before analyzing any samples, unless lesser requirements are previously
agreed to with the client. In any event, the minimum initial demonstration required is
analysis of an extracted standard at the reporting limit and a single point calibration.

13.4 Training Qualification

The group/team leader has the responsibility to ensure that this procedure is
performed by an analyst who has been properly trained in its use and has the required
experience.



13.5 Data Quality Objectives (DQO). Refer to project-specific Quality Assurance plans
for DQO information.
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14 POLLUTION PREVENTION

14.1 This section is not applicable to this procedure.

15 .WASTE MANAGEMENT

. 15.1 Waste generated during aliquotting and from used vials must be disposed of ir.
accordance with the facility hazardous waste procedures. The Health and Safety
Director should be contacted if additional information is required.

16 REFERENCES

16.1 SW846, Test Methods for Evaluating Solid Waste, Third Edition, Update II, October
1994, Semivolatile Organic Compounds by Gas ChromatographylMass Spectrometry
(GCIMS): Capillary Column Technique, Method 8270B.

16.2J. W. Eichelberger, L. E. Harris, and W. L. Budde, "Reference Compound to
Calibrate Ion Abundance Measurement in Gas ChromatographylMass Spectrometry,"
Analytical Chemistry, 47,995 (1975)

17 MISCELLANEOUS

17..1 Modifications from Reference Method

17.1.1 A retention time window of 0.2 minutes is used for all components, since some
data systems do not have the capability of using the relative retention time units
specified in the reference method.

17.1.2 The quantitation and qualifier ions for some compounds have been changed from
those recommended in SW-846 in order to improve the reliability of qualitative
identification.

17.2 Modifications from Previous Revision

17.2.1 This SOP has been substantially revised to meerthe requirements of method
8270C.

17.2.2 Directions for analysis be method 625 have been added as an attachment.

17.3 Facility Specific SOPs

Each facility shall attach a list of facility specific SOPs or approved attachments (if

•

•



applicable) which are required to implement this SOP or which are used in .
conjunction with this SOP. If no facility specific SOPs or amendments are to be
attached, a statement must be attached specifying that there are none.•
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•
Quanterra Primary Standard! and Stan~rdReporting Limits

Analytes CAS Number Standard Reooning Limits
Aqueous Low SoiVSediment

uVL ug/kg

Pyridine 110-86-1 20 660

N-nitrosodimethylamine 62-75-9 10 330

Aniline 62-53-3 10 330

Phenol 108-95-2 10 330

Bis(2-chloroethyl)ether 111-44-4 10 330

2-Chlorophenol 95-57-8 10 330

1.3-Dichlorobenzene 541-73-1 10 330

1,4-Dichlorobenzene 106-46-7 10 330

Benzyl alcohol 100-51-6 10 330
1.2-Dichlorobenzene 95-50-1 10 330
2-Methylphenol 95-48-7 10 330
2.2' -oxybis( I-chloropropanei 108-60-1 10 330
4-Methylphenol 106-44-5 10 330
N-Nitroso-di-n-propylamine 621-64-7 10 330
Hexachloroethane 67-72-1 10 330
Nitrobenzene 98-95-3 10 330
Isophorone 78-59-1 10 330
2-Nitrophenol 88-75-5 ·10 330
2,4-Dimethylphenol 105-67-9 10 330
Benzoic acid 65-85-0 50 1600
Bis(2-chloroethoxy)methane 11l-91-1 10 330
~,4-Dichlorophenol 120-83-2 10 330
1.2,4-Trichlorobenzene 120-82-1 10 330
Naphthalene 91-20-3 10 330
4-Chloroaniline 106-47-8 10 330
Hexachlorobutadiene 87-68-3 10 330
4-Chloro-3-methylphenol 59-50-7 10 330 -
2-Methylnaphthalene 91-57-6 10 330
Hexachlorocyclopentadiene 77-47-4 50 1600
2,4,6-Trichlorophenol 88-06-2 10 330
2.4.5-Trichlorophenol 95-95-4 10 330
2-Chloronaphthalene 91-58-7 10 330
2-Nitroaniline 88-74-4 50 1600
Dimethyl phthalate· 131-11-3 10 330
Acenaphthylene 208-96-8 10 330
3-Nitroaniline 99-09-2 50 1600
Acenaphthene 83-32-9 10 330
2,4-Dinitrophenol 51-28-5 50 1600
4-Nitrophenol 100-02-7 50 1600
Dibenzofuran 132-64-9 10 330
2,4-Dinitrotoluene 121-14-2 10 330
2.6-Dinitrotoluene 606-20"2 10 330
Diethylphthalate 84-66-2 10 330

•

•
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Table 1

Quanterra Primary Standard1 and Standard Reporting Limits

Analytes CAS Number Standard Reporting Limits
Aqueous Low SoiVSediment
~g/L ~gIkg

4-Chlorophenyl phenyl ether 7005-72-3 10 330

Fluorene 86-73-7 10 330
4-Nitroaniline

..
100-01-6 50 1600

4,6-Dinitro-2-methylphenol '534-52-1 50 1600
N-Nitrosodiphenylamine 86-30-6 10 330
Azobenzene 103-33-3 10 330
4-Bromophenyl phenyl ether , 101-55-3 10 330
flexachlorobenzene 118-74-1 10 330
Pentachlorophenol 87-86-5 50 1600
Phenanthrene 85-01-8 10 330
Anthracene 120-12-7 10 330
Carbazole 86-74-8 10 330
Di-n-butyl phthalate 84-74-2 10 330
Fluoranthene 206-44-0 10 330
Benzidine 92-87-5 100 3300
Pyrene 129-00-0 10 330
Butyl benzyl phthalate 85-68-7 10 330
3,3'-Dichlorobenzidine 91-94-1 50 1600
Benzo(a)anthracene 56-55-3 10 330
Bis(2-ethyIhexyI)phthalate 117-81-7 10 330
Chrysene 218-01-9 10 330
Di-n-octylphthalate 117-84-0 10 330
Benzo(b)f1uoranthene 205-99-2 10 330
Benzo(k)f1uoranthene 207-08-9 10 330
Benzo(a)pyrene 50-32-8 10 330
Indeno( 1,2,3-cd)pyrene 193-39-5 10 330
Dibenz(a,h)anthracene 53-70-3 10 330
Benzo(g.h.i )pervlene 191-24-2 10 330

I The Quanterra primary standard is the standard normally used at.Quanterra. Additional standards, sUl;h as the
Appendix IX standard may be necessary to include all target analytes required for some clients.

2,2'oxybis(l-chloropropane) was formally known as bis(2-chloroisopropyl)ether
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Table 2

Quanterra Appendix IX I Standard Reporting Limits

SOP No: CORP-MS-OOOI
Revision No: 2
Revision Date: 12115/97
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•
Semivolatiles CAS Number Standard Reoortinl! Limits

Aqueous Low Soil/Sediment
ul!!L Jlg/kJ!

2-Picoline 109-06-8. 20 660 .. -

N-Nitrosomethylethylamine 10595-95-6 10
-

330
Methyl methanesulfonate 66-27-3 10 330

N-Nitrosodiethylamine 55-18-5 10 330
Ethyl methanesulfonate 62-50-0 10 330

Pentachloroethane 76-01-7 50 1600
Acetophenone 98-86-2 10 330
N-Nitrosopyrrolidine 930-55-2 10 330
N-Nitrosomorpholine 59-89-2 10 330
0-Toluidine 95-53-4 20 660
3-Methylphenol 108-39-4 10 330
N-Nitrosopiperidine 100-75-4 10 330
0,0,0-Triethyl-Phosphorothioate2 126-68-1 50 1600
a,a-Dimethyl-phenethylamine 122-09-8 50 1600
2,6-Dichlorophenol 87-65-0 10 330
Hexachloropropene 1888-71-7 100 3300
p-Phenylenediamine 106-50-3 100 3300
n-Nitrosodi-n-butylamine 924-16-3 10 330
Safrole 94-59-7 20 660-
1,2,4,5-Tetrachlorobenzene 95-94-3 10 330
Isosafrole 120-58-1 '20 660
1,4-Dinitrobenzene 100-25-4 10 330
1,4-Naphthoquinone 130-15-4 50 1600
1,3-Dinitrobenzene 99-65-0 10 330
Pentachlorobenzene 608-93-5 10 330
I-Naphthylamine 134-32-7 IO 330
2-Naphthylamine 91-59-8 . 10 . 330
2,3.4,6-Telrachloropl)enol 58-90-2 50 1600
5~Nilro-o-tolu.idine 99-55-8 20 660
Thionazin2 297-97-2 . 50 1600
1,3,5-Trinilrobenzene 99-35-4 50 1600
Sulfotepp2 3689-24-5 50 1600
Phorate2 298-02-2 50 1600
Phenacetin 62-44-2 20 660
Diallate3 2303-16-4 20 660
Dimethoate2 60-51-5 20 660
4-Aminobiphenyl 92-67-1 50 1600
Pentachloronilrobenzene 82-68-8 50 1600
Pronamide 23950-58-5 20 660
Disulfoton2

298-04-4 50 1600
2-secbutyl-4,6-dinitrophenol (Dinoseb) 88-85-7 20 660
Methyl Parathion2 298-00-0 50 1600
4-Nilroquinoline-I-oxide 56-57-5 100 3300
Parathion2

56-38-2 50 1600

•

•
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Table 2

Quanterra Appendix IXI Standard Reporting Limits

SOP No: CORP·MS-OOOI
Revision No: 2
Revision Date: 12115/97
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•

•

Semivolatiles CAS Number Standard Reporting Limits
Aqueous Low SoiVSediment

1Jg/L IJglkg
Methapyrilene 91~8Q.;5 50 1600
Aramite 14Q.;57-8 20 660
Isodrin3

465-73~6 10 330 -
Kepone2 .143-50-0 100 - 3300
Farnphur3 52-85-7 100 3300
p-(Dimethylamino)azobenzene 6Q.;11-7 20 660
p-Chlorobenzilate3 510-15-6 10 330
3,3'-Dimethylbenzidine 119-93-7 50 1600
2-Acetylaminofluorene 53-96-3 100 3300
Dibenz(a,j)acridine 224-42-0 20 660
7,12-Dimethylbenz(a)anthracene 57-97-6 20 660
3-Methylcholanthrene 56-49-5 20 660

The Appendix IX standard contains additional analytes required for the Appendix IX list. The Quanterra
primary standard must also be analyzed to include all of the Appendix IX list.

May also be analyzed by method 8140 or 8141, which can achieve lower reporting limits.

May also be analyzed by method 8080 or 8081, which can achieve lower reporting limits
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SOP No: CORP·MS·OOOI
Revision No: 2
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•
Reportable Analytes for Quanterra Standard Tests, Primary Standard

Analyte CAS Number . Quanterra TCLP TCl Appendix IX
Standard list

Pyridine 110-86-1 X X

N-nitrosodimethylamine 62-75-9 X
Aniline 62-53-3 X
Phenol 108-95-2 X X X
Bis(2-chloroethyI)ether 111-44-4 X X X
2-Chlorophenol 95-57-8 X X X
1,3-Dichlorobenzene 541-73-1 X X X
1A-Dichlorobenzene 106-46-7 X X X X
Benzyl alcohol 100-51-6 X
1,2-Dichlorobenzene 95-50-1 X X X
2-Methylphenol 95-48-7 X X X X
2,2' -oxybis( l-chlo~opropane)l 180-60-1 X X X
4-Methylphenol 106-44-5 X X X X
N-Nitroso-di-n-propylamine 621-64-7 X X X
Hexachloroethane 67-72-1 X X X X
Nitrobenzene 98-95-3 X X X X
Isophorone 78-59-1 X X X
2-Nitrophenol 88-75-5 X X X
2A-Dimethylphenol 105-67-9 X X X
Benzoic acid 65-85-0
Bis(2-chloroethoxy)methane 111-91-1 X

' .
X ,X

2,4-Diehlorophenol 120-83-2 X X X
1,2,4-Trichlorobenzene 120-82-1 X X X
Naphthalene 91-20-3 X X X
4-Chloroaniline 106-47-8 X X X
Hexaehlorobutadiene 87-68-3 X X X X
4-Chloro-3-methylphenol 59-50-7 X X X
2-Methylnaphthalene 91-57-6 X X X
Hexachloroeyclopentadiene. 77-47-4 X X X
2,4,6-Trichlorophenol 88-06-2 X X X X
2,4,5-Trichlorophenol 95-95-4 X X X X
2-Chloronaphthalene 91-58-7 X X X
2-Nitroaniline 88-74-4 X X X
Dimethyl phthalate 131-11-3 X X X
Acenaphthylene 208-96-8 X X X
3-Nitroaniline 99-09-2 X X X
Aeenaphthene 83-32-9 X X X
2A-Dinitrophenol 51-28-5 X X X
4-Nitrophenol 100-02-7 X X X
Dibenzofuran 132-64-9 X X X
2A-Dinitrotoluene 121-14-2 X X X X
2.6-Dinitrotoluene 606-20-2 X X X
Diethvlohthalate 84-66-2 X X X
4-Chlorophenyl phenyl ether 7005-72-3 X X X
Fluorene 86.73-7 X X X

C 4 -47&

•

•
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• ~~j

Reportable Analytes for Quanterm Standard Tests, Primary Standard

•

Analyte CAS Number Quanterra TCLP TCL Appendix IX
Standard List

4-Nitroaniline 100-01-6 X X X
4.6-Dinitro-2-methylphenol 534-52-1 X X X
N-Nitrosodiphenylamine 86-30-6 X X X
Azobenzene4 103r33-3
4-Bromophenyl phenyl ether 101.55-3 X X X
lIexachlorobenzene 118-74-1 X X X X
Pentachlorophenol 87-86-5 X X X X
Phenanthrene 85-01-8 X X X
Anthracene 120-12-7 X X X
Carbazole 86-74-8 X X
Di-n-butyl phthalate 84-74-2 X X X
Auoranthene 206-44-0 X X X
Benzidine 92-87-5·
Pyrene 129-00.0 X X X
Butyl benzyl phthalate 85-68-7 X X X·
3,3 '-Dichlorobenzidine 91-94-1 X X X
Benzo(a)anthracene 56-55-3 X X X
Bis(2-ethylhexyl)phthalate 117-81-7 X X X
Chrysene 218-01-9 X X X
Di-n-octylphthalate 117-84-0 X X X
Benzo(b)f1uoranthene . 205-99-2 X X X
Benzo(k)f1uoranthene 207-08-9 X X X
Benzo(a)pyrene 50-32-8 X X X
Indeno( 1,2,3-cd)pyrene 193-39-5 X X X
Dibenz(a,h)anthracene 53-70-3 X X X
Benzo(g.h,i)oervlene 191-24-2 X X X

I 2,2'oxybis(l-chloropropane) was f9rmally known as bis(2-chloroisopropyl)ether

2 Azobenzene is formed by decomposition of 1,2-diphenlyhydrazine. If 1,2-diphenylhydrazine is requested, it will
be analyzed as azobenzene..

•



GClMS ANALYSIS BASED ON METHOD 8270C

Table 4

SOP No: CORP·MS·OOOI
Revision No: 2
Revision Date: 12115197
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•
Reportable analytes for Quanterra Standard Tests, Appendix IX Standard

Semivolatiles CAS Number Quanterra TCLP TCL Appendix IX
Standard List

2-Picoline 109-06-8 X
N-Nitrosomethylethylamine 10595-95-6 ·X·

Methyl methanesulfonate 66-27-3 X
N-Nitrosodiethylamine 55-18-5 X
Ethyl methanesulfonate 62-50-0 X
Pentachloroethane 76-01-7 X
Acetophenone 98-86-2 X
N-Nitrosopyrrolidine 930-55-2 X
N-Nitrosomorpholine 59-89-2 X
o-Toluidine 95-53-4 X
3-Methylphenol 108-39-4 X
N-Nitrosopiperidine 100-75-4 X
0,0,0-Triethyl-Phosphorothioate2 126-68-1 X
a,a-Dimethyl-phenethylamine 122-09-8 X
2,6-Dichlorophenol 87-65-0 X
Hexachloropropene 1888-71-7 X
p-Phenylenediamine 106-50-3 X
n-Nitrosodi-n-butylamine 924-16-3 X
Safrole 94-59-7 ' X
1,204,5-Tetrachlorobenzene 95-94-3 X
Isosafrole 120-58-1 X
lA-Dinitrobenzene 100-25-4
I A-Naphthoquinone 130-15-4 X
l,3-Dinitrobenzene 99~65-0 X·
Pentachlorobenzene 608-93-5 X
I-Naphthylamine 134-32-7 X
2-Naphthylamine 91-59-8 X
2,304,6-Tetrachlorophenol 58-90-2 ·X
5-Nitro-o-toluidine 99-55-8 X
Thionazin2 297-97-2 X
1.3,5-Trinitrobenzene 99-35-4

,

X
Sulfotepp2 3689-24-5 X
Phorate2 298-02-2 X
Phenacetin 62-44-2 X
Diallate 2303-16-4 X
Dimethoate2 60-51-5 X
4-Aminobiphenyl 92-67-1 X
Pentachloronitrobenzene 82-68-8 X
Pronamide 23950-58-5 X
Disulfoton2. 298-04-4 X
2-secbutyl-4,6-dinitrophenol 88-85-7 X
(Dinoseb)2
Methvl oarathion2 298-00-0 X
4-Nitroquinoline-l-oxide 56-57-5 X
Parathion2 56-38-2 X

•

•
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• Th~4
Reportable analytes for Quanterra Standard Tests, Appendix IX Standard

Semivolatiles CAS Number Quanterra TCLP TCL Appendix IX
Standard List

Isodrin3 465-73-6 X
Kepone 2 143-50-0 X
Famphur2 52-85-7 X

..

Methapyrilene 91-80-5 X ,
Aramite 140-57-8 X
p-(Dimethylamino)azobenzene 60-11-7 X
p-Chlorobenzilate3 510-15-6 X
3,3 '-Dimethylbenzidine 119-93-7 X
2-Acetylaminofluorene 53-96-3 X
Dibenz(a,j )acridine 224-42-0
7,12-Dimethylbenz(a)anthracene 57-97-6 X
3-Methylcholanthrene 56-49-5 X
Hexachlorophene4 70-30-4 X
Diphenvlamine5 122-39-4 X

•

'.

2

4

May also be analyzed by method 8140 or 8141, which can achieve lower reporting limits.

May also be analyzed by method 8080 or 8081, which can achieve lower reporting limits

Hexachlorophene is a required analyte for Appendix IX. This compound is not stable, and therefore not
included in the calibrationstandard. The characteristic ions for hexachlorophene are searched for in the
chromatogram. (See section 12.2.1)

Diphenylamine is a required compound for Appendix IX. N-nitrosodiphenylamine decomposes in the injection
port to fonn diphenylamine. Therefore these two compounds cannot be distinguished. Diphenylamine is not
included in the calibration standard. .
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Suggested Instrumental Conditions
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e

Mass Range
Scan Time
Initial Column TemperaturelHold Time
Column Temperature Program
Pinal Column TemperaturelHold Time .

Injector Temperature
Transfer Line Temperature
Source Temperature

Injector
Sample Volume
Carrier Gas

35-500 amu
:s1 second/scan
40°C for 2 minutes
40 - 320°C at 11SC/min .
320°C (until at least one ~minute after
benzo(g.h,i)perylene has eluted)
250 - 300°C
250 - 300°C
According to manufacturer's
specifications
Grob-type. split / splitless
lor 2 ~l

Helium at 30 em/sec

Table 6

DFTPP Key Ions and Ion Abundance Criteria

Mass Ion Abundance Criteria
51 30 - 60% of mass 198
68 <2% of mass 69
70 <2% of mass 69
127 40 - 60% of mass 198
197 < I% of mass 198
198 Base peak, 100% relative abundance
199 .5 - 9% of mass 198

·275 I 10 - 30% of mass 198
365 >1% of mass 198
441 Present, but less than mass 443
442 >40% of mass 198
443 17 - 23% of mass 442

e

e·
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Table 7
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Revision No: 2
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•

•

Analytes in Approximate Retention Time Order and Characteristic IODS, Primary Standard

Analvte Primarv SecondarY Tertiarv

N-nitrosodimethylamine 74 42
Pyridine 79 52
.2-Fluorophenol (Surrogate Standard) 112 . 64 63-
Phenol-d5 (Surrogate Standard) 99 42 71
Aniline 93 66
Phenol 94 65 66
Bis(2-chloroethyl)ether 93 63 95
2-Chlorophenol 128 64 130
1,3-Dichlorobenzene 146 148 113
1,4-Dichlorobenzene-d4 (Internal 152 150 115
Standard)
1,4-Dichlorobenzene 146 148 113
Benzyl Alcohol 108 79 77
1,2-Dichlorobenzene 146 148 113
2-Methylphenol 108 107 79
2,2' -oxybis( l-chloropropane)1 45 77 79
4-Methylphenol 108 107 79
N-Nitroso-di-n-propylamine 70 42 101,130
Hexachloroethane 117 201 199
Nitrobenzene-d5 (Surrogate 82 128 54
Standard)
Nitrobenzene 77 123 65
Isophorone 82 95 138
2-Nitrophenol 139 65 109
2,4-Dimethylphenol 107 121 122
Benzoic Acid 122 105 77
Bis(2-chloroethoxy)methane 93 95 123
2,4-Dichlorophenol 162 164 98
1,2,4-Trichlorobenzene 180 182 145
Naphthalene-d8 (~ternal Sta~dard) 136 68 54
Naphthalene 128 129 127
4-Chloroaniline 127 129 65
Hexachlorobutadiene 225 223 227
4-Chloro-3-methylphenol 107 144 142
2-Methylnaphthalene 142 141 115
Hexachlorocyclopentadiene 237 235 272
2,4,6-Trichlorophenol 196 198 200
2,4,5-Trichlorophenol 196 198 200
2-Fluorobiphenyl (Surrogate 172 171 170
Standard)
2-Chloronaphthalene 162 164 127
2-Nitroaniline 65 92 138
Dimethylphthalate 163 194 164
Acenaphthylene 152 151 153
2,6-Dinitrotoluene 165 63 89
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Table 7

SOP No: CORP-MS-OOOI
Revision No: 2
Revision Date: 12115/97
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•Analytes in Approximate Retention Time Order and Characteristic Ions, Primary Standard

Analyte Primary Secondary Tertiary

Acenaphthene-dlO (Internal 164 162 160

Standard)
3-Nitroaniline 138 108 92

Acenaphthene 153 152 154

2,4-Dinitrophenol 184 63 154

Dibenzofuran 168 139 84

·4-Nitrophenol .109 139 65
2,4-Dinitrotoluene 165 63 89

Diethylphthalate 149 177 150

Fluorene 166 165 167
4-Chlorophenylphenylether 204 206 141

4-Nitroaniline 138 92 108
4,6-Dinitro-2-methylphenol 198 182 77
N-Nitrosodiphenylamine 169 168 167
2,4,6-Tribromopbenol (Surrogate 330. 332 141
Standard)
Azobenzene 77 182 105
4-Bromophenylphenylether 248 250 141
Hexachlorobenzene 284 142 249
Pentachlorophenol 266 264 268
Phenanthrene-dlO (Internal 188 94 80
Standard)
Phenanthrene 178 179 176
Anthracene 178 179 176
Carbazole 167 166 139
Di-n-butylphthalate 149 150 104
Fluoranthene 202 101 100
Benzidine 184 92 185
Pyrene . 202 101 100
Terphenyl-d14 (Surrogate Standard) 244 122 212
Butylbeniylphthalate 149 91 206
Benzo(a)Anthracene 228 229 226
Chrysene·d12 (Internal Standard) 240 120 236
3,3 '-Dichlorobenzidine 252 254 126
Chrysene 228 226 229
Bis(2-ethylhexyl)phthalate 149 . 167 279
Di-n-octylphthalate 149 167 43
Benzo(b)f1uoranthene 252 253 125
Benzo(k)f1uoranthene 252 253 125
Benzo(a)pyrene 252 253 125
Perylene-d12 (Internal Standard) 264 260 265
Indeno(1,2,3-cd)pyrene 276 138 277
Dibenz(a,h)anthracene 278 139 279
Benzo(g,h,i)oervlene 276 138 277

•

•
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Table 8

·SOPNo: CORP·MS·OOOI
Revision No: 2
Revision Date: 12115/97
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•

••

Analytes in Approximate Retention Time Order and Characteristic Ions, Appendix IX Standard

Analyte Primary Secondarv Tertiarv

2-Picoline 93 66 92
N~Nitrosomethylethylamine 88 42 43 .

Methyl methanesulfonate 80 79 65
N-Nitrosodiethylamine 102 44 57
Ethyl methanesulfonate 79 109 97
Pentachloroethane 117 119 167
Acetophenone A 105 77 120
N-Nitrosopyrrolidine 100 41 42
N-Nitrosomorpholine 116 56 86
0-Toluidine 106 107
3-Methylphenol 108 107 77
N-Nitrosopiperidine 114 42 55
o,o,o-Triethyl-Phosphorothioate 198 121 93
a,a-Dirnethyl-phenethylamine 58 91
2,6-Dichlorophenol 162 164 63
Hexachloropropene 213 215 211
p-Phenylenediamine 108 80
n-Nitrosodi-n-butylamine 84 57 41
Safrole 162 104 77
1,2,4,5-Tetrachlorobenzene 216 214 218
Isosafrole 1 162 104 131
Isosafrole 2 162 104 131
1,4-Dinitrobenzene 168 75 122
1,4-Naphthoquinone 158 104 102
1,3-Dinitrobenzene 168 75 76
Pentachlorobenzene 250 248 252
I-Naphthylarnine 143 lIS
2-Naphthylarnine 143 115
2,3,4,6-tetrachlorophenol 232 230 131
5-Nitro-o-toluidine 152 77 106
Thionazin 97 96 143
1,3,S-Trinitrobenzene 213 75 120
Sulfotepp 97 322 202
Phorate 75 97 121
Phenacetin 108 179 109
Diallate 86 234
Dirnethoate 87 93 125
4-Arninobiphenyl 169
Pentachloronitrobenzene 237 142 214
Pronamide 173 175 255
Disulfoton 88 97 89
2-secbutyl-4,6-dinitrophenol (Dinoseb) 211 163 147
Methyl parathion 109 125 263
4-Nitrooui noline-I-oxide 190 128 160
Parathion 109 97 291
Isodrin 193 66 195
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Table 8

SOP No: CORP·MS·OOOI
Revision No: 2
Revision Date: 12115/97
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•Analytes in Approximate Retention Time Order and Characteristic Ions, Appendix IX Standard

Analvte Cllll..... Y Secondary Tertiary
Kepone 272 274 237
Famphur 218 125 93
Methapvrilene 97 58
Aramite 1 185 319
Aramite 2 185 319
p-(Dimethvlamino)azobenzene 120 225 77
p-Chlorobenzilate 251 139 253
3',3 '-Dimethvlbenzidine 212 106
2-Acetylaminofluorene 181 180 223
Dibenz(a, i)acridine 279 280
7,12-Dimethvlbenz(a)anthracene 256 241 120
3-Methvlcholanthrene 268 252 253

Table 9

8270C LCS Compounds

LCS Compounds Spiking Level, nlUuL in extract
1,204-Trichlorobenzene 100
Acenaphthene 100
2A-Dinitrotoluene 100
Pvrene 100
N-Nitroso-di-n-propvlamine 100
IA-Dichlorobenzene 100
Pentachlorophenol 150
Phenol 150
2-Chlorophenol 150
4-Chloro-3-methvlphenol 150
4-Nitrophenol 150

I Levels are 50 and 75 ng/IlL if 2 ilL injection is used

•

•
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Table 10

TCLP LCS Compounds

SOP No: CORP·MS-OOOl
Revision No: 2
Revision Date: 12115/97
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•

•

LCS Compounds Spiking Level. ng!J,.IL in extract I

1,4-Dichlorobenzene 100
2,4-Dinitrotoluene 100
Hexachlorobenzene 100
Hexachlorobutadiene 100
Hexachloroethane 100
2-Methvlphenol 100
3-Methvlphenol 100
4-Methylphenol 100
Nitrobenzene 100
Pentachlorophenol 100
Pyridine 100
2,4.5-Trichlorophenol 100
2,4.6-Trichlorophenol 100

I Levels are 50 ng/~L if 2 ~L injection is used

Recovery limits for the LCS and for matrix spikes are generated from historical data and are maintained by the QA
department.

Table 11

8270C Surrogate Compounds

Surrogate Compounds Spiking Level. ng/uL in extract-
Nitrobenzene-d5 100
2-Fl uorobiphenvl 100
Terphenyl-d 14 100
1.2-Dichlorobenzene-d41 100
Phenol-d5 150
2-Fluorophenol 150
2.4.6-Tribromophenol 150
2-Chlorophenol-d4 1 150

1 Included in standard mix. but not routinely evaluated for method 8270B

2 Levels are 50 and 75 ng/~ if 2 ~L injection is used

Recovery limits for surrogates are generated from historical data and are maintained by the QA department.
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Table 12

Calibration Levels, Primary Standard, JlglmL

SOP No: CORP·MS-OOOI
Revision No: 2
Revision Date: 12115/97
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•
Analvte Levell Leve12 Level 3 Level 4 Level 5

Pyridine 10 20 50 .100 160

N-nitrosodimethylamine 10 20 50 100 160

Aniline 10 20 50 -100 160

Phenol 10 20 50 100 160
Bis(2-chloroethyl)ether 10 20 50 100 160
2-Chlorophenol 10 20 50 100 160
1.3-Dichlorobenzene 10 20 50 100 160
1,4-Dichlorobenzene 10 20 50 100 160
Benzyl alcohol 10 20 50 100 160
1.2-Dichlorobenzene 10 20 50 100 160
2-Methylphenol 10 20 50 100 160
2.2' -oxybis(1-chloropropane) I 10 20 50 100 160
4-Methylphenol 10 20 50 100 160
N-Nitroso-di-n-propylamine 10 20 50 . 100 160
Hexachloroethane 10 20 50 100 160
Nitrobenzene 10 20 50 100 160
Isophorone 10 20 50 100 160
2-Nitrophenol 10 20 50 100 160
2,4-Dimethylphenol 10 20 50 100 160
Benzoic acid 20 50 100 200 320
Bis(2-chloroethoxy)methane 10 20 50 100 160
2,4-Dichlorophenol 10 20 50 100 160
1.2,4-Trichlorobenzene 10 20 50

'.

100 160
Naphthalene 10 20 50 100 160
4-Chloroaniline 10 20 50 100 160
Hexachlorobutadiene 10 20 50 100 160
4-Chloro-3-methylphenol 10 20 50 100 160
2-Methylnaphthalene 10 20 50 100 160
Hexachlorocyclopentadiene 10 20 50 100 160
2,4.6-Trichlorophenol 10. 20 50 100 160
2,4.5-Trichlorophenol 10 20 50 100 160·
2-Chloronaphthalene 10 20 50 100 160
2-Nitroaniline 20 50 100 200 320
Dimethyl phthalate 10 20 50 100 160
Acenaphthylene 10 20 50 100 160
3-Nitroaniline 20 50 100 200 320
Acenaphthene 10 20 50 100 160
2,4-Dinitrophenol 20 50 100 200 320
4-Nitrophenol 20 50 100 200 320
Dibenzofuran 10 20 50 100 160
2,4-Dinitrotoluene 10 20 50 100 160
2.6-Dinitrotoluene 10 20 50 100 160
Diethylphthalate 10 20 50 100 160
4-Chlorophenvl phenvl ether 10 20 50 100 160
Auorene 10 20 50 100 160
4-Nitroaniline 10 20 50 100 160

•

•
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Table 12

,.
"

SOP No: CORP·MS·OOOI
Revision No: 2
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•

•

Calibration Levels, Primary Standard, Jlg/mL

Analyte Levell Leve12 Leve13 Level 4 Level 5
4,6-Dinitro-2-methylphenol 20 50 100 200 320
N-Nitrosodiphenylamine 10 20 50 100 160
Azobenzene' 10 '20 50 100 160
4-Bromophenyl phenyl ether 10 20 50 100 160
Hexachlorobenzene 10 20 50 100 160
Pentachlorophenol 20 50 100 200 320
Phenanthrene 10 20 50 100 160
Anthracene 10 20 50 100 160
Carbazole 10 20 50 100 160
Di-n-butyl phthalate 10 20 50 100 160
F1uoranthene 10 20 50 100 160
Benzidine 20 50 100 200 320
Pyrene 10 20 50 100 160
Butyl benzyl phthalate 10 20 50 100 160 .
3,3 '-Dichlorobenzidine 20 50 100 200 320
Benzo(a)anthracene 10 20 50 100 160
Bis(2-ethvlhexyl)phthalate 10 20 50 100 160
Chrvsene 10 20 50 100 160
Di-n-octvlphthalate 10 20 50 100 160
Benzo(b)fluoranthene 10 20 50 100 160
Benzo(k)fluoranthene 10 20 50 100 160
Benzo(a)pyrene 10 20 50 100 160
Indeno( 1,2,3-cd)pyrene 10 20 50 100 160
Dibenz(a,h)anthracene 10 20 50 100 160
Benzo(g,h.i)perylene 10 20 50 100 160

I 2,2'oxybis(1-chloropropane) was formally known as bis(2-chloroisopropyl)ether'

2Azobenzene is formed by decomposition of 1;2-diphenlyhydrazine. If 1,2-diphenylhydrazine is requested, it ~ill
be analyzed as azobenzene.
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Table 13

Calibration Levels, Appendix IX Standard, JlglmL

. SOP No: CORP·MS·OOOI
Revision No: 2
Revision Date: 12115/97
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•
Semivolatiles Levell Level 2 Level 3 Level 4 Level 5

2-Picoline 10 20 50 100 160

N-Nitrosomethylethylamine 10 20 50 100 160

Methyl methanesulfonate 10 ,. 20 50 100 160

N-Nitrosodiethylamine 10 20 50 100 160
Ethyl methanesulfonate 10 20 50 100 160

Pentachloroethane 10 20 50 100 160

Acetophenone 10 20 50 100 160
N-Nitrosopyrrolidine 10 20 50 100 160
N-Nitrosomorpholine 10 20 50 100 160
0-Toluidine 10 20 50 100 160
3-Methylphenol 10 20 50 100 160
N-Nitrosopiperidine 10 20 50 100 160
0,0.0-Triethyl-Phosphorothioate 20 50 100 200 320
a.a-Dimethyl-phenethylamine 10 20 50 100 160
2,6-Dichlorophenol 10 20 50 100 160
Hexachloropropene 20 50 100 200 320
p-Phenylenediamine 10 20 50 100 160
n-Nitrosodi-n-bu~ylamine 10 20 50 100 160
Safrole 10 20 50 100 160
1.2,4,5-Tetrachlorobenzene 10 20 50 100 160
Isosafrole 1 + 2 20 50 100 200 320
1,4-Dinitrobenzene 10 20 50 100 160
I,4-Naphthoquinone. 10 20 50 100 160
1,3-Dinitrobenzene 10 20 50 100 160
Pentachlorobenzene 10 20 50 100 160
I-Naphthylamine 10 20 50 100 160
2-Naphthylainine 10 20 50 100 160
2,3,4,6-Tetrachlorophenol 10 20 50 100 160
5-Nitro-o-toluidine 10 20 50 100 160
Thiomlzin 10 20 50 .100 160
1.3,5-Tririitrobenzene 20 50 100 200 320
Sulfotepp 10 20 50 100 160
Phorate 10 20 50 100 160
Phenacetin 10 20 50 100 160
Diallate I + 2 20 50 100 200 320
Dimethoate 10 20 50 100 160
4-Aminobiphenyl 10 20 50 100 160
Pentachloronitrobenzene 20 50 100 200 320
Pronamide 10 20 50 100 160
DisulfotQn 10 20 50 100 160
2-secbutyl-4,6-dinitrophenol (Dinoseb) 20 50 100 200 320
Methyl parathion 10 20 50 100 160
4-Nitroquinoline-l-oxide 20 40 100 200 320
Parathion 10 20 50 100 160
Isodrin 10 20 50. 100 160
Kepone 20 50 100 200 320

•

•
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Table 13

Calibration Levels, Appendix IX Standard, JlglmL

SOP No: CORP·MS~l
Revision No: 2
Revision Date: 12115/97
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•

•

Semivolatiles Levell Level 2 Level 3 Level 4 LevelS

Famphur 20 50 100 200 320

Methapyrilene 10 20 50 100 160

Aramite 1 and 2 20 50 100 200 320

p-(Dimethvlamino)azobenzene 10 20 50 100 160

p-Chlorobenzilate 10 " 20 50 100 160

3,3 '-Dimethylbenzidine 10 20 50 100 160

2-Acetylaminofluorene 10' 20 50 100 160

Dibenz (a,i)acridine 10 20 50 100 160
7,12-Dimethvlbenz(a)anthracene 10 20 50 100 160
3-Methvlcholanthrene 10 20 50 100 160

Table 14
Initial demonstration recovery and precision limits

Compound Spiking Limit for Relative Limit for average
concentration Standard Deviation recovery, %

ug/L

Acenaphthene 60 27.6 60.1-132.3
Acenaphthylene 60 40:2 53.5-126.0
Aldrin I 60 39.0 7.2-152.2
Anthracene 60 32.0 43.4-118.0
Benz(a)anthracene 60 27.6 - 41.8-133.0
Benzo(b)fluoranthene 60 38.8 42.0-140.4
!lenzo(k)fluoranthene 60 32.3 25.2-145.7
Benzo(a)pyrene 60 39.0 31.7-148.0
Benzo(ghi)pervlene 60 58.9 D-195.0
Benzylbutyl phthalate 60 23.4 D-139.9
B-BHC I 60 31.5 41.5-130.6
rl-BHC . 60 21.6 D-I00.0
Bis(2-chloroethvl) ether 60 55.0 42.9-126.0
BIs(2-chloroethoxv)methane 60 34.5 49.2-164.7
Bis(2-chloroisopropvl) ether 60 46.3 62.8-138.6
Bis(2-ethvlhexyl) phthalate 60 41.1 28.9-136.8
4-Bromophenvl phenvl ether 60 23.0 64.9-114.4
2-Chloronaphthalene 60 13.0 64.5-113.5
4-Chlorophenvl phenvl ether 60 33.4 38.4-144.7
Chrvsene 60 48.3 44.1-139.9
4,4'-DDD I 60 31.0 D-134.5
4,4'-DDE 60 32.0 19.2-119.7
4,4'-DDT 60 61.6 D-170.6
Dibenzo(a,h)anthracene 60 70.0 D-199.7
Di-n-butyl phthalate 60 16.7 8.4-111.0
1,2-Dichlorobenzene 60 30.9 48.6-112.0
1,3-Dichlorobenzene 60 41.7 16.7-153.9
1,4-Dichlorobenzene 60 32.1 37.3-105.7
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Table 14
Initial demonstration recovery and precision limits

SOP No: CORP·MS·OOOI
Revision No: 2
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•
Compound Spiking Limit for Relative Limit for average

concentration Standard Deviation recovery, %

ug/L

3,3'-Dichlorobenzidine 60 71.4 8.2-212.5

Dieldrin l 60 30.7 44.3-119.3

Diethvl ohthalate 60 26.5 D-lOO.O

Dimethyl phthalate 60 23.2 D-lOO.O

2,4-Dinitrotoluene 60 21.8 47.5-126.9

2.6-Dinitrotoluene 60 29.6 68.1-136.7

Di-n-octylohthalate 60 31.4 18.6-'13 1.8

Endosulfan sulfate' 60 16.7 0-103.5
Endrin aldehyde 60 32.5 0-188.8

Fluoranthene 60 32.8 42.9-121.3

Fluorene 60 20.7 71.6-108.4
Heotachlor l 60 37.2 0-172.2
Heotachlor eooxideI 60 54.7 70.9-109.4
Hexachlorobenzene 60 24.9 7.8-141.5
Hexachlorobutadiene 60 26.3 37.8-102.2
Hexachloroethane 60 24.5 55.2-100.0
Indeno( 1.2.3-cd)ovrene 60 44.6 0-150.9
Isoohorone 60 63.3 , 46.6-180.2
Naohthalene 60 30.1 35.6-119.6
Nitrobenzene 60 39.3 54.3-157.6
N-Nitrosodi-n-oroovlamine 60 55.4 13.6-197.9
PCB-12601 60 54.2 19.3-121.0.
Phenanthrene 60 20.6 65.2-108.7
Pyrene 60 25.2 69.6-100.0
1-.2.4-Trichlorobenzene 60 28.1 57.3-129.2
4-Chloro-3-methvlohenol .60 37.2 40.8-127.9
2-Chloroohenol 60 28.7 36.2-120.4
2.4.-Chloroohenol 60 26.4 52.5-121.7
2.4-DimethyLphenol 60 26.1 41.8-109.0
2.4-Dinitroohenol 60 49.8 D-I72.9
2-Methvl-4.6-dinitroohenol 60 93.2 53.0-100.0
2-Nitroohenol 60 35.2 45.0-166.7
4-Nitrophenol 60 47.2 13.0-106.5
Pentachloroohenol 60 48.9 38.1-151.8
Phenol 60 22.6 16.6-100.0
2.4.6-Trichloroohenol 60 31.7 52.4-129.2

ISince the o~ganoc.hl.o~ne pesticides and PCBs are normally determined by method 8080 at Quanterra, they will not
be Included In the Initial demonstration of capability for method 8270B. .

(. '-/7> '190

•

•
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•

•

MODIFICATIONS REQUIRED FOR
. ANALYSIS OF WASTEWATER

FOLLOWING METHOD 625
18
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REQillREMENTS FOR METHOD 625
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Revision No: 2
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•
18.1 Method 625 is required for demonstration of compliance with NPDES wastewater

discharge permits. The standard analyte list and reporting limits are listed in Table
A-I.

18.2 This method can be applied only to aqueous matrices..

.18.3 The tune period for this method is defined as 24 hours.

18.4 Initial calibration curve requirements:

18.4.1 The initial calibration curve for this method requires at least three points.

18.4.2 Target compounds must have RSD ~ 35%.

18.4.3 If this requirement can not be met, a regression curve must be constructed for the
non-compliant compounds.

18.5 Continuing calibration verification requirements: All target compounds must have
%D~20%.

18.6 Matrix Spike and LCS requirements:

18.6.1 A full analyte spike is required for method 625. The spiking levels are given in.
Table A-2. .

(JI -'19;;;

•

•
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•

•

Analytes CAS Number Aqueous

1lg!L

Phenol 108-95-2 10
Bis(2-chloroethyl)ether 111-44-4 JO
2-Chlorophenol 95-57-8 10
1,3-Dichlorobenzene 541-73-1 10
lA-Dichlorobenzene 106-46-7 10
1,2-Dichlorobenzene 95-50-1 10
2,2' -oxybis( l-chloropropane) 108-60-1 10
N-Nitroso-di-n-propylarnine 621-64-7 10
Hexachloroethane 67-72-1 10
Nitrobenzene 98-95-3 10
Isophorone 78-59-1 10
2-Nitrophenol 88-75-5 10
2A-Dimethylphenol 105-67-9 10
Bis(2-chloroethoxy)methane 111-91-1 10
2A-Dichlorophenol 120-83-2 10
1,204-Trichlorobenzene 120-82-1 10
Naphthalene 91-20-3 10
Hexachlorobutadiene 87-68-3 10
4-Chloro-3-methylphenol 59-50-7 10
Hexachlorocyclopentadiene 77-47-4 50
204,6-Trichlorophenol 88-06-2 10
2-Chloronaphthalene 91-58-7 10
Dimethyl phthalate 131-11-3 10
Acenaphthylene 208-96-8 10
Acenaphthene 83-32-9 10
2A-Dinitrophenol 51-28-5 50
4-Nitrophenol 100-02-7 50
2,4-Dinitrotoluene 121-14-2 10
2,6-Dinitrotoluene 606-20-2 10
Diethylphthalate 84-66-2 10
4-Chlorophenyl phenyl ether 7005-72-3 10
Fluorene 86-73-7 10
4.6-Dinitro-2-methylphenol 534-52-1 50
N-Nitrosodiphenylamine 86-30-6 10
4-Bromophenyl phenyl ether 101-55-3 '10
Hexachlorobenzene 118-74-1 10
Pentachlorophenol 87-86-5 50
Phenanthrene 85-01-8 10
Anthracene 120-12-7 10
Di-n-butyl phthalate 84-74-2 10
Fluoranthene 206-44-0 10
Benzidine 92-87-5 100
Pvrene 129-00-0 10
Butyl benzyl phthalate 85-68-7 10
3,3'-Dichlorobenzidine 91-94-1 50
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Analytes
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Revision No: 2
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CAS Number Aqueous •
Benzo(a)anthracene
Bis(2-ethylhexyl)phthalate
Chrysene
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1,2,3-cd)pyrene .
Dibenz(a,h)anthracene
Benzo{g.h.i)perv!ene

56-55-3
117-81-7
218-01-9
117-84-0
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2

10
10
10
10
10
10
10
10
io
10

•

•
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Table A-2. Method 625LCSaDd MS compounds aDd spike concentratioDS.

•

•

LCS Compounds
Phenol
Bis(2-chloroethyl)ether
2-Chlorophenol
l,3-Dichlorobenzene
1,4-Dichlorobenzene
1.2-Dichlorobenzene
2,2' -oxybis( l-chloropropane)
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
lsophorone
2-Nitrophenol
2,4-Dimethylphenol
Bis(2-chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
4-Chloro-3-methylphenol
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2-Chloronaphthalene
Dimethyl phthalate
Acenaphthylene
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
2,4-Dinitrotoluene
2.6-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl phenyl ether
Auorene
4.6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butyl phthalate
Auoranthene
Benzidine
Pyrene
Butyl benzyl phthalate
3.3'-Dichlorobenzidine
Benzo(a)anthracene
Bis(2-ethvlhexvl)phthalate

Spikinl! Level. nl!!uL in eJl:tract1

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
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LCS Com ounds
Chrysene
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ~2.3-cd)pyrene
Dibenz(a,h)anthracene
Benzo( ,h,i) lene

1 Levels are 50 and 75 ngl~L if2 ~L injection is used

SOP No: CORP·MS·OOOI
Revision No: 2 .
Revision Date: 12115/97
Page 54 of 54
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•SCOPE AND APPLICATION

This SOP describes procedures for analysis of organic analytes by Gas Chromatography (GC). The
procedures are based on SW-846 methodology and are applicable for measurements made to comply with
the Resource Conservation and Recovery Act (RCRA). Individual analytes and methods are described in
the appendices.

2. SUMMARY OF METIIOD

In general. semivolatile analytes in aqueous samples are prepared for analysis using continuous or
separatory funnel liquid / liquid extraction or solid phase extraction (SOP # CORP-OP-OOO 1) Solitisamples
are prepared using sonication. Soxhlet or pressurized fluid extraction (SOP # CORP-OP-OOOl). Volatile
analytes are prepared for analysis using purge and trap methodology (Appendix A).

After the initial preparation step. the sample is introduced to the GC and concentrations of target analytes
are measured by the detector response within a defined retention time window. relative to the response to
standard concentrations. Internal or external standardization procedures are used as specified in the method
appendices.

3. DEFINmONS

Definitions of terms used in this SOP may be found in the glossary of the Quality Assurance Management
Plan (QAMP).,

4. INTERFERENCES

Contamination by carryover can occur when a low concentration sample is analyzed after a high
concentration sample. In addition. some purge and trap autosamplers are susceptible to port specific
contamination. Co-elution of target analytes with non-targets can occur. resulting in false positives or
biased high results. In particular. this is a problem with non-selective detectors such as the Flame Ionization
Detector (FID). See the appendices for interferences specific to individual tests and suggested corrective
actions.

5. SAFETY

5.1. Procedures shall be carried out in a manner that,protects the health and safety of all Q4anterra associates.
The following re~uirements must be met:

Eye protection that satisfies ANSI Z87.1 (as per the Chemical Hygiene Plan), laboratory coat, and
appropriate gloves must be worn while samples. standards. solvents. and reagents are being handled.
Disposable gloves that have become contaminated will be removed and discarded; other gloves will be
cleaned immediately. Refer to the Quanterra Chemical Hygiene plan for a complete description of
personal protection equipment.

The health and safety hazards of many of the chemicals used in this procedure have not been fully
defined. Additional health and safety information can be obtained from the MSDS files maintained in
the laboratory. Specific hazards are covered in the appendices.

5.1.1. Opened containers of neat standards will be handled in a fu~e hood.

6. EQUIPMENT AND SUPPLIES

An analytical system complete with a gas chromatograph is required. A data system capable of measuring
peak area and/or height is required. Recommended equipment and supplies for individual methods are
listed in each method appendix. '

eLi -S[)o
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7.1. Stock Standards

Stock standards are purchased as certified solutions or prepared from pure solutions. Stock standards
for method 8021B are stored at -10 to _20°C. Other stock standard solutions are stored at 5:6°C. All
stock standards must be protected from light. Stock standard solutions should be brought to room
temperature before using.

Semivolatile stock standard solutions m~t be replaced after one year. Stock standards of gases fIlust
be replaced at t every week, unless the acceptability of the standard is demonstrated (Less than 20%
drift from the initial calibration.). Other volatile stock standards must be replaced every 6 or sooner if
comparison with check standards prepared from an independent source indicates a problem.

7.1.1. Expiration times for all standards are measured from the time the standard is prepared or from the
time that the standard ampoule is opened. if the standard is supplied in a sealed ampoule. If a
vendor supplied standard has an earlier expiration date then that date is used.

7.2. Calibration Standards

7.2.1. Volatile Calibration Standards

The procedure for preparation of volatile standards is given in Appendix A.

•
7.2.2. Semivolatile Calibration Standards

Semivolatile calibration standards are prepared as dilutions of the stock standards. Surrogates and
internal standards are used as specified in the method appendices. Semivolatile calibration
solutions must be refrigerated at 5:6°C and protected from light. The standards must be replaced at
least every six months or sooner if comparison with check standards indicates a problem.

•

7.3. Gases for carrier and make-up: Hydrogen. Helium. Nitrogen. ArgonlMethane.

7.4. Quality control (QC) Standards

QC standards (matrix spiking and LCS standards) are prepared and stored in the same way as
cal.ibration standards. They must be made from a stock independent from the calibration standards.

. 8. SAMPLE PRESERVATION AND STORAGE

Semivolatile extracts must be refrigerated at 5:6°C and analyzed within 40 days of the start of the extraction.
Volatile sample storage conditions and holding times are given in Appendix A.

9. QUALITY CONTROL

9.1. Initial Demonstration of Capability

9.1.1. For the standard analyte list. the initial demonstration and method detection limit (MOL) studies
described in section 13 must be acceptable before analysis of samples may begin.

9.1.2. For non-standard analytes. a MOL study must be performed and calibration curve generated before
analyzing any samples. unless lesser requirements are previously agreed to with the client. In any
event the minimum initial demonstration required is analysis of an extracted standard at the
reporting limit and a single point calibration.

·{4 - ~I



9.2. Batch Definition

Batches are defined at the sample preparation stage. Batches should be kept together through the
whole analytical process as far as possible, but it is not mandatory to analyze prepared extracts on the
same instrument or in the same sequence. Refer to the Quanterra QC Progr~ document (QA-003) for
further details of the batch definition.
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9.2.1. Quality Control Batch

The batch is a set of up to 20 samples of the same matrix processed using the same procedures and '
reagents within the same time period. The Quality Control batch must contain a matrix spike /
spike duplicate (MSIMSD), a Laboratory Control Sample (LCS), and a method blank. Laboratory
generated QC samples (Blank, LCS, MSIMSD) do not count towards the maximum 20 samples in
a batch. Field QC samples are included in the batch count. In some cases. at client request, the
MSIMSD may be replaced with a matrix spike and sample duplicate. If insufficient sample is
available for an MSIMSD a LCSD may be substituted.

9.3. Control Limits

In-house historical control limits must be determined for surrogates, matrix spikes. and laboratory
control samples (LCS). These limits must be determined at least semi-annually. The recovery limits
are mean recovery +/- 3 standard deviations, unless that limit is tighter than the calibration criteria. in
which case limits may be widened. Refer to policy QA-003 for more details.

9.3.1. These limits do not apply to dilutions (except for tests without a separate extraction). but surrogate
and matrix spike recoveries will be reponed unless the dilution is more than 5X.

9.3.2. All surrog'ate, LCS, and MS recoveries (except for dilutions) must be entered into QuantlMS
(when available) or other database so that accurate historical control limits can be generated. For
tests without a separate extraction, surrogates and matrix spikes will be reponed for'a11 dilutions.

9.3.3. Refer to the QC Program document (QA-003) for further details of control limits.

9.4. Surrogates

All methods must use surrogate~ to the extent pOSSible. Surrogate recoveries in samples and QC
samples must be assessed to ensure that recoveries are within established limits. If any surrogates are

, outside limits. the following corrective actions must take place (except for dilutions): . '

• Check all calculations for error.

• Ensure that instrument performance is acceptable.

• Recalculate the data and/or reanalyze the extract if either of the above checks reveal a problem.

'. Reprepare and reanalyze the sample or flag the data as "Estimated Concentration" if neither of the
above resolves' the problem. Repreparation is not necessary is there is obvious chromatographic
interference.

• The dedsion to reanalyze or flag the data should be made in consultation with the client. It is only
necessary to reprepare / reanalyze a sample once to demonstrate that poor surrogate recovery is
due to matrix effect. unless the analyst believes that the repeated out of control results are not due
to matrix effect.

9.4.1. If dual column analysis is used the choice of which result to repon in made in the same way as for
samples (Section 12.1.2) unless one column is out of control. in which case the in control result is
reponed.

•

•



9.4.2. If the surrogates are out of control for the sample. matrix spike. and matrix spike duplicate. then
matrix effect has been demonstrated for that sample and repreparation is not necessary. If the
sample is out of control and the MS and/or MSD is in control. then repreparation or flagging of the
data is required.

9.4.3. Refer to the Quanterra'QC Program document (QA-003) for further details of the corrective
actions.

•
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•

9.5. Method Blanks

For each batch of samples. analyze a method blank. The method blank consists of reagent watlO:r for
aqueous semivolatiles samples. and sodium sulfate for semivolatiles soils tests (Refer to SOP No.
CORP-OP-OOOI for details). For low level volatiles. the method blank consists of reagent water. For
medium level volatiles. the method blank consists of methanol as described in Appendix A.
Surrogates are added and the method blank is carried through the entire analytical procedure. The
method blank must not contain any analyte of interest at or above the reporting limit (except common
laboratory contaminants, see below) or at or above 5% of the measured concentration of that analyte in
the associated samples. whichever is higher.

If the analyte is a common laboratory contaminant (methylene chloride. acetone, 2-butanone. phthalate
esters) the data may be reported with qualifiers if the concentration of the analyte is less than five times
the reporting limit. Such action must be taken in consultation with the client.

Re-extraction and reanalysis of samples associated with an unacceptable method blank is required when
reportable concentrations are determined in the samples.

If there is no target analyte greater than the RL in the samples associated with an unacceptable method
blank. the data may be reported with qualifiers. Such action should be taken in consultation with the
client.

9.5.1. Refer to the Quanterra QC Program document (QA-003) for further details of the corrective
actions.

9.6. Instrument Blanks

9.6.1. An instrument blank must be analyzed during any 12 hour period of analysis that does not contain
a method blank.

9.6.2. An instrument blank consists of the appropriate solvent with internal standards added. If internal
standards are not used the surrogates should be added.

9.6.3. Control criteria are the same as for the method blank. except that only reanalysis of affected
samples would be required. not re-extraction.

9.7. Laboratory Control Samples (LCS)

For each batch of samples. analyze a LCS. The LCS contains a representative subset of the analytes of
interest. and must contain the same analytes as the matrix spike. The LCS may also contain the full set
of analytes. If any analyte or surrogate is outside established controllimiti. the system is out of control
and corrective action must occur. Corrective action will normally be repreparation and reanalysis of
the batch; however, if the matrix spike and matrix spike duplicate are within limits, the batch may be
acceptable.

9.7.1. ,Refer to the Quanterra QC Program document (QA-003) for further details of the corrective action.



9.7.2. If dual column analysis is used the choice of which result to report in made in the same way as for
samples (Section 12.1.2) unless one column is out of control, in which case the in control result is
reported.

9.7.3. LCS compound lists are included in the appendices.
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•
9.7.4. If full analyte spike lists are used at client request, it will be necessary to allow a percentage of the

components to be outside control limits as thi~ would be expected statistically. These requirements
should be negotiated with the client.

9.8. Matrix Spikes

For each QC batch, analyze a matrix spike and matrix spike duplicate. Spiking compounds and levels
are given in the appendices. Compare the percent recovery and relative percent difference (RPD) to
those in the laboratory specific historically generated limits.

• If any individual recovery or RPD falls outside the acceptable range, corrective action must occur.
The initial corrective action will be to check the recovery .of that analyte in the Laboratory Control
Sample (LCS). Generally, if the recovery of the analyte in the LCS is within limits, then the
laboratory operation is in control and analysis may proceed.

• If the recovery for any component is outside QC limits for both the Matrix spike / spike duplicate
and the LCS, the laboratory is out of control and corrective action must be taken. Corrective
action will normally include repreparation and reanalysis of the batch.

• If a MSIMSD is not possible due to limited sample, then a LCS duplicate should be analyzed.

• The matrix spike / duplicate must be analyzed at the same dilution as the unspiked sample, unless
the matrix spike components would then be above the calibration range.

, .

9.8.1. If dual column analysis is used the choice of which result to report in made in the same way as for
samples (Section 12.1.2) unless one column is out of control, in which case the in control result is
reported.

9.9. Quality Assurance Summaries

Certain clients may require specific project or program QC which may supersede these method
requirements. Quality Assurance Summaries should be developed to address these requirements. ..,

9.10. Quanterra QC Program

Further details of QC and corrective action guidelines are presented in the Quanterra QC Program
document (QA-003). Refer to this document if in doubt regarding corrective actions.

10. CALmRATION AND STANDARDIZATION

Internal or external calibration may be used. Internal calibration is recommended unless the sample matrix
is likely to interfere with the quantitation of the internal standard. In either event prepare standards
containing each analyte of interest at a minimum of five concentration levels. The low level standard
should be at or below the reporting limit. The other standards define the working range of the detector.
Recommended calibration levels are given in the appendices.

•

10.1. A new calibration curve must be generated after major changes to the system or when the
continuing calibration criteria cannot be met. Major changes include new columns, changing PID
lamps or AD jets or replacing the ECD detector. A new calibration is not required after clipping the
column, replacing the septum or syringe, or other minor maintenance. . •
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10.2. With the exception of 10.3 below. it is NOT acceptable to remove points from a calibration curve
for the purpose of meeting criteria. unless the points are the highest or lowest on the curve AND the
reporting limit and/or linear range is adjusted accordingly. In any event. at least 5 points must be
included in the calibration curve. Quadratic (second order) calibrations require at least six points.
Third order calibrations require at least seven points.

10.3. A level may be removed from the calibration if the reason can be clearly documented, for example·
a broken vial or no purge run. A minimum of five levels must remain in the calibration. The
documentation must be retained with the initial calibration. Alternatively. if the analyst believes that a
point on the curve is inaccurate. the point may be reanalyzed and the reanalysis used for the calibration.
All initial calibration points must be analyzed without any changes to instrument conditions. and all
points must be analyzed within 24 hours.

GAS CHROMATOGRAPmC ANALYSIS BASED ON
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•

lOA. External standard calibration

Quantitation by the external standard method assumes a proportional relationship between the
calibration run and the analyte in the sample. To use this approach introduce each calibration standard
into the GC using the technique that will be used for samples. The ratio of the peak height or area
response to the mass or concentration injec~ed may be used to prepare a calibration curve.

•
C l 'b 'F (CF) _A_r_ea_o_r_H_e-.:ig::..h_t-=of~P_e_a_ka I ratIOn actor =

Mass Injected (ng)

Some data systems may use the inverse of this formula. This is acceptable so long as the same formula
is used for standards and samples. It is also possible to use the concentration of the standard rather
than the mass injected. (This would require changes in the equations used to calculate the sample
concentrations). Use of peak area or height must be consistent. However, if matrix interferences
would make quantitation using peak area inaccurate for a particular sample, then peak height may be
used as a substitute.

10.5. Internal standard calibration

10.5.1. The internal standard approach assumes that variations in instrument sensitivity. amount injected
. etc. can be corrected by determining the' ratio of the response of the analyte to the response of an
intern~1 standard tlJat has been added to the extract. To use this approach. select one or more
internal standard(s) that are similar in analytical behavior to the compounds of interest.
Recommended internal standards are given in the appendices. The analyst must demonstrate that
the measurement of the internal standard is not affected by method or matrix interferences. If the
sample matrix interferes with quantitation of the internal standard, then the external standard
approach must be used instead. In this event use the response factors from the previous continuing
calibration to quantitate the analytes in the sample with the interference (applies only to the sample
with the interference).

10.5.2. Introduce each calibration standard into the GC using the technique that will be used for samples.
Response factors (RF) for each compound are calculated as follows:

•
Cy_·su;
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•
As =Response for the analyte to be measured
Ais =Response for the internal standard
Cis =Concentration of internal standard _
Cs =Concentration of the analyte to be detennined in the standard

10.6. Calibration curve fits

Average response factor, linear regression, or quadratic curves may be used to fit the data. Average
response factor may be used if the average % RSD of the response factors or calibration factors of all
the analytes in the calibration standard taken together is :5 20%. The average %RSD is calculated by
summing the RSD value for each analyte and dividing by the total number of analytes.

10.6. I. In general, for environmental analysis, average response factors are the most appropriate
calibration model. Linear or curved regression fits should only be used if the analyst has reason to
believe that the average RF model does not. fit the normal concentration/response behavior of the
detector.

10.6.2. Average response factor

The average response factor may be used if the average percent relative standard deviation
(%RSD) of all the response factors taken together is:5 20%.

The equation for average response factor is:

n

IRE
Average response factor = RF = ....:.;-:;.:.-1_-

n

Where: n = Number of calibration levels
n

I RF; = Slim of response factors for each calibration level
;=1

•

•
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10.6.3. Linear regression

The linear fit uses the following functions:
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•

10.6.3.1.

10.6.3.2.

External Standard

y=ax+b

or

. (y-b)
x=....:...._...;..

a

Where: y =Instrument response
x =Concentration
a =Slope
b = Intercept

Internal Standard

[ As~is -b]

C
_ A,s

s-
·a

Where: Cs =Concentration in the sample

As =. Area of target peak in the sample

Ais =Area of internal standard in the sample

Cis =Concentration of the internal standard

10.6.4. Quadratic curve·

The quadratic curve uses the following functions:

•

10.6.4.1. External standard

y = ax +cx2 +b

Where c is the curvature

C4-501
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•10.6.4.2. Internal Standard

(As X Cis) (AsX Cis)2 by=a +c +
Air Air .

10.7. Evaluation of calibration curves

10.7.1. The percent relative standard error (%RSE) from the calibration curve is used to evaluate the
initial calibration. This provides a measure of how much error is associated with using the
calibration curve for quantitation.

10.7.2. The least squares regression line is calculated and used to calculate the predicted concentration for
each level. The percent relative standard error is calculated as follows:

% RSE =100% x 1I':'::.u...--:--:-=--

Where:
N =Number of points in the curve
P = Number of parameters in the curve (= I for average response factor, 2 for
linear, 3 for quadratic)
C; =True concentration for level i
PC; =Predicted concentration for level i

Note that when average response factors.are used, %RSE is equivalent to
%RSD..

10.8. The following requirements must be met for any calibration to be used:

• Response must increase with increasing concentration.
• If a curve is used, the intercept of the curve at zero response must be less than ± the reporting limit

for the analyte.
• The average Relative Standard Error (RSD for average response factors) of the calibration points

from the curve used must be:s 20%.
• Some data systems will not measure the %RSE from a linear or quadratic fit. For the linear case,

the correlation coefficient may be used as an alternative to the %RSE, and must be greater than or
equal to 0.990. For the quadratic case the Coefficient of Determination may be used, and must be
greater or equal to 0.990. .

Note: The Relative Standard Error (RSE) is superior to the Correlation Coefficient (,-2) and Coefficient
of Detennination (r) for testing the fit of a set of calibration points to a line. The lower points on a
curve have little effect on r. As a result a curve may have a very good correlation coefficient (>0.995),
while also having> 100% error at the low point. (Edgeriey, "Improving Calibration Accuracy in the
Environmental Laboratory", in press).

•

•
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• 10.9. Weighting of data points
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10.9.1. In a quadratic calibration fit, the points at the lower end of the calibration curve have less relative
variance than points at the high concentration end of the curve. This can cause severe errors in
quantitation at the low end of the calibration. However, in environmental analysis, accuracy at the
low end of the curve is very important. For this reason it is preferable to increase the weighting of
the lower concentration points. l/Concentiation2 weighting (often called l/X? weighting) will
improve acc;uracy at the low end of the curve and should be used if the data system has this
capability. Use of We weighting for linear fits is currently not pe~tted by method 8oooB.

•

•

10.10. Non-standard analytes are sometimes requested. For these analytes, it may be acceptable to analyze
a single standard at the reporting limit with each continuing calibration rather than a five point initial
calibration. This action must be with client approval. If the analyte is detected in any of the samples, a
five point initial calibration must be generated and the sample(s) reanalyzed for quantitation.

10.11. Calibration Verification

10.11.1. 12 hour Calibration

The working calibration curve or RF must be verified by the analysis of a mid point calibration
standard at the beginning, after every 12 hours. and at the end of the analysis sequence. The center
of each retention time window is updated with each 12 hour calibration.

10.11.2. Calibration Verification

It may be appropriate to analyze a mid point standard more frequently than every 12 hours. If
these calibration verification standards are analyzed, requirements are the same as the 12 hour
calibration with the exception that retention times are not updated.

10.11.3. Any analyte that is reportable as found must have a % difference of 5,.15% in the preceding
verification or 12 calibration, on the column used for quantitation. Refer to section 12.1.2 for
which result to report.

10.11.4. Analytes not detected in client samples will ideally also have a %0 of 515%. However, the
analysis is acceptable if the average of the %0 for all the analytes is 5 15%. This average is
calculated by summing all the %0 results in the calibration and dividing by the number of analytes.

10.11.5. Reportable as found is defined as any analyte that would be reported as anything other than a non
detect.

10.11.6. It is not necessary to run a calibration verification standard at the beginning of the sequence if
samples are analyzed immediately after the completion of the initial calibration.

10.11.7. Samples quantitated by external standard methods must be brack~ted by calibration verification
standards that meet the criteria listed above. Bracketing is not necessary for internal standard
methods.
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•10.11.8. % Difference calculation

% Difference for internal and external methods is calculated as follows

Internal Standard: External standard:

%D= RF<-RF xl00
RF

% D = CF< - CF x 100
CF

Where RF< and CF< are the response and calibration factors

from the continuing calibration

,RF and CF are the average response and calibration factors

from the initial calibration

10.11.9. % Drift calculation

% Drift is used for comparing the continuing calibration to a linear or quadratic curve. The criteria
. for % drift are the same as for % difference

Calculated Cone. - Theoretical Cone.
% Drift = x 100%

Theoretical Cone.

10.11.10. Corrective Actions for Continuing Calibration

If the overall average %0 of all analytes is greater than ± 15% corrective action must be taken.
This may include clipping the column, changing the liner or other minor instrument adjustments,
followed by reanalyzing the standard. If the overall average %0 still varies by more than ± 15%, a
new calibration cUrve must be prepared..

10.11.11. Corrective Action for Samples

For internal standard methods, any samples injected after a standard not meeting the calibration
criteria must be reinjected.

For external standard methods, any samples injected after the last good continuing calibration
s.tandard ·must be reinjected. .

11. PROCEDURE

11.1. Extraction

Extraction procedures are referenced in the appendices.

11.2. Cleanup

Cleanup procedures are referenced in the appendices.

•

11.3. Gas Chromatography

Chromatographic conditions for individual methods are presented in the appendices.

11.4. Sample Introduction

In general, volatiles analytes are introduced using purge and trap as described in Appendix A.
Semivolatile analytes are introduced by direct injection of the extract. Samples, standards, and QC
must be introduced using the same procedure. •
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•

11.5. Analytical Sequence

An analytical sequence starts with an initial calibration or a daily calibration. Refer to the individual
method appendices for method specific details of daily calibrations and analytical sequences.

11.5.1. The daily calibration includes analysis of standards containing all single response analytes and
updating the retention time windows.

11.5.2. If there is a break in the analytical sequence of greater than 12 hours. a new analytical sequence.
must be started with a daily calibration.

11.6. Retention Time Windows

11.6.1. Retentioh time windows must be determined for all analytes. Make an injection of all analytes of
. interest each day over a three day period. Calculate the standard deviation of the three retention

times for each analyte (relative retention times may also be used). For multiresponse analytes
(e.g., Aroclors) use the retention time of major peaks. Plus or minus three times the standard
deviation of the retention times of each analyte defines the retention time window.

11.6.2. The center of the retention time window is the retention time from the last of the three standards.
The centers of the windows are updated with the mid point of the initial calibration and each 12
hour calibration. The widths of the windows will remain the same until new windows are

. generated following the installation of a new column.

11.6.3. If the retention time window as calculated above is less than +/- 0.05 minutes, use +/- 0.05 minutes
as the retention time window. This allows for slight variations in retention times caused by sample
matrix.

11.6.4. The laboratory must calculate new retention time windows each time a new column is installed.
The new windows must be generated within one week of the installation of the new column. Until
these standards have been run on the new column, the retention time windows from the old column
may be used, updated with the retention times from the new initial calibration.

11.6.5. Corrective Action for Retention Times

The retention times of all compounds in each continuing calibration must be within the retention
time windows established by. the 12 hour calibration. If this condition is not met, all samples
analyzed after the last compliant standard must be reanalyzed unless the following conditions are
met for any compound that elutes outside the. retention time window:

The retention time of that compound in the standard must be within a retention time range equal to
twice the original window.

No peak that would be reportable may be present on the sample chromatogram within an elution
time range equal to three times the original retention time window.

11.7. Daily Retention Time Windows

The center of the retention time windows determined in section 11.6 are adjusted to the retention time
of each analyte as determined in the 12 hour calibration standards. ( See the method 8081 A and 8082
appendices for exceptions for multi-response components.) The retention time windows must be
updated at the beginning of each analytical sequence and with each 12 hour calibration, but not for any
other calibration verification standards.

11.8. Percent Moisture



Analytical results may be reported as dry or wet weight, as required by the client. Percent moisture
must be determined if results will be reported as dry weight. Refer to SOP CORP-OP-OOOI for
determination of percent moisture.
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11.9. Procedural Variations

Procedural variations are allowed only if deemed necessary in the professional judgment of the
supervisor to accommodate variation in sample matrix, radioactivity, chemistry. sample size. or other
parameters. Any variation in procedure shall be completely documented, using a Nonconfonnance .'
Memo and approved by a supervisor and' QA/QC manager. If contractually required, the c1ieni shall be
notified. The Nonconformance Memo shall be filed in the project file. The nonconfonnance is also
addressed in the case narrative. Any unauthorized deviations from this procedure must also be
documented as a nonconformance, with a cause and corrective action described.

12. DATA ANALYSIS AND CALCULATIONS

12.1. Qualitative Identification

12.1.1. Tentative identification occurs when a peak is found within the retention time window for an
analyte, at a concentration above the reporting limit, or above the MOL if J flags are required.
Nonnally confirmation is required on a second column. but if the detector is sufficiently specific or
if the sample matrix is well enough defined, single column analysis may be adequate. In some
cases GCIMS confirmation may be required. Client specific requirements may also define the need
for second column confinnation and / or GClMS confmnation. Refer to the appendices for test
specific requirements for confmnation. Identification is confmned if a peak is also present in the
retention time window for that analyte on the confulnatory column, at a concentration greater than
the reporting limit (MOL if J flag confmnation required).

12.1.2. Dual column quantitation

For confmned results. two approaches are available to the analyst;
A) The primary column approach
Or
B) The better result approach
Both are acceptable to avoid the reporting of erroneous or unconfinned data.

12.1.2.1. Pri~ary c?lumn approach:

The result from the primary column is nonnally reponed. The result from the secondary
column is reponed if any of the following three bulleted possibilities are true.
• There is obvious chromatographic interference on the primary column
• The result on the primary column is > 40% greate~ than the result on the secondary

column

• Continuing or bracketing standard fails on the primary column but is acceptable on the
secondary column. (If the primary column result is > 40% higher than the secondary. and
the primary column calibration fails, then the sample must be evaluated for reanalysis.)

12.1.2.2. Better result approach

The lower of the two results is nonnally reponed. The lower result is considered better
because the higher result is generally higher because of chromatographic interference. The
higher result is reported if any of the following two bulleted possibilities are true.
• There is obvious chromatographic interference on the column with the lower result
• The continuing or bracketing calibration on the column with the lower result fails. (If the

higher result is > 40% higher and the calibration on the column with the lower result
fails. then the sample must be evaluated for reanalysis.)

•

•



12.1.3. If the Relative percent difference (RPD) between the response on the two columns is greater than
40%. or if the opimon of an experienced analyst is that the complexity of the matrix is resulting in
false positives, the confirmation is suspect and the results are qualified. RPD is calculated using
the following formula:

•
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RI-R2
RPD=

I-(Rl+R2)
,- 2

Where R=Result

12.1.4. Multi-rc;sponse Analytes

For multi-response analytes, the analyst should use the retention time window. but should rely
primarily on pattern recognition. The panern of peaks will normally serve as confirmation.

12.1.5. The experience of the analyst should weigh heavily in the interpretation of the chromatogram. For
example, sample matrix or laboratory temperature fluctuation may result in variation of retention
times.

•
12.2.

12.3.

Calibration Range

If concentrations of any analytes exceed the working range as defined by the calibration standards, then
the sample must be diluted and reanalyzed. Dilutions should target the most concentrated analyte in the
upper half (over 50% of the high level standard) of the calibration range. It may be necessary to dilute
samples due to matrix. .

Dilutions

Samples may be screened to determine the appropriate dilution for the initial run. If the initial diluted
run has no hits or hits below 20% of the calibration range and the matrix allows for analysis at a lesser
dilution, then the sample must be reanalyzed at a dilution targeted to bring the largest hit above 50% of _
the calibration range.

12.3.1. .Guidance for Dilutions Due to Matrix

If the sample is initially run at a dilution and only minor matrix peaks are, then the sample should
be reanalyzed at a more concentrated dilution. Analyst judgement is required to determine the
most concentrated dilution that will not result in instrument contamination.

12.3.2. Reporting Dilutions

The most concentrated diiution with no target compounds above the calibration range will be
reported. Other dilutions will only be reported at client request.

12.4. Interferences

If peak detection is prevented by interferences. further cleanup should be attempted. If no further
cleanup is reasonable. then elevation of reporting levels and/or lack of positive identification must be
addressed in the case narrative.

12.5. Internal Standard Criteria for Continuing Calibration

If internal standard calibration is used, then the internal standard response in a continuing calibration
standard must be within 50 to 150% of the response in the mid level of the initial calibration.

• 12.6. Calculations



Capabilities of individual data systems may require the use of different formulas than those presented
here. When this is the case, the calculations used must be shown to be equivalent and must be
documented in an appendix attached to this document.
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12.6.1. External Standard Calculations

(D =1 if wet weight is required)

12.6.1.1.

12.6.1.2.

Aqueous samples

. (Ar X V, x Df)
ConcentratIOn (mg I L) =....:-.---~

(CF X Vi x Vs)

Where:
Ax =Response for the analyte in the sample
Vi =Volume of extract injected. ~L
Df =Dilution factor
V, =Volume of total extract. ~L
Vs =Volume of sample extracted or purged, mL
CF =Calibration factor. area or heightlng, Section 10.1

Non-aqueous Samples

. (Ar X V, x Df)
ConcentratIOn (mg I kg) =_.:......---.:....:....-

(CFXViX Wx D)

Where:

W =Weight of sample extracted or purged, g

D = loo-%Moisture
100

•
12.6.2. Internal Standard Calculations

12.6.2.1.

12.6.2.2.

Aqueous Samples

C . (ArxCsXDf)
oncentratlon (mg I L) =-----'--'-

(Ais x RF x Vs)

Where:

CiS = Amount of internal standard added, ng
Ais =Response of the internal standard
RF =Response factor for analyte

Non-aqueous Samples

•



:'."." .. ;"
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12.6.3. Surrogate Recovery

Concentrations of surrogate compounds are calculated using the same equations as for the target
compounds. The response factor from the initial calibration is used. Surrogate recovery is
calculated USing the following equation: .

tJ1 R Concentration (or amount) found 100
70 ecovery = x

Concentration (or amount) spiked.

13. . METHOD PERFORMANCE

13.1. Method Detection Limit

Each laboratory must generate a valid method detection limit for each analyte of interest. The MDL
must be below the reporting limit for each analyte. The procedure for determination of the method
detection limit is given in 40 CFR Pan 136, Appendix B, and further defined in QA Policy #: QA-005.

•
13.2. Initial Demonstration

Each laboratory must make a one time initial demonstration of capability for each individual method.
Demonstration of capability for both soils and water matrices is required. This requires analysis of QC
check samples containing all of the standard analytes for the method. For some tests it may be
necessary to use more than one QC check mix to cover all analytes of interest.

13.2.1. Four aliquots of the QC check sample are analyzed using the same procedures used to analyze
samples, including sample preparation. The concentration of the QC check sample should be
equivalent to a mid level calibration.

13.2.2. Calculate the average recovery and standard deviation of the recovery for each analyte of interest.
Compare these results with the acceptance criteria given in each appendix.

13.2.3. If any analyte does not meet the acceptance C'riteria, the test must be repeated. Only those analytes
that did not meelcriteria in the first test need to be evaluated. Repeated failure for any analyte
indicates the need for the laboratory to evaluate the analytical procedure and take corrective action.

13.3. Training Qualification

The group/team leader has the responsibility to ensure that this procedure is performed by an analyst
who has been prope·rly.trained in its use and has the required experience.

14. POLLUTION PREVENTION
I

This method does not contain any specific modifications that serve to minimize or prevent pollution.

•
15. WASTE MANAGEMENT

Waste generated in this procedure will be segregated and disposed according to the facility hazardous waste
procedures. The Environmental Health and Safety Director should be contacted if additional information is
required.



16. REFERENCES

Test Methods for Evaluating Solid Waste, PhysicaVChemical Methods. SW846, 3rd Edition. Final Update
m. December 1996. Section 8000B
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•
17. MISCELLANEOUS

) 7.1. Modifications from Reference Method

17.1.1. Chapter 1 of SW-846 states that the method blank should not contain any analyte of interest at or
above the Method Detection Limit. This SOP states that the Method Blank must not contain any
analyte of interest at or above the reporting limit. Common lab contaminants are allowed to be up
to 5 times the reporting limit in the blank following consultation with the client.

17.2. Modifications from Previous Revision

This SOP has been substantially revised to reflect changes to Method 8000 contained in Update III to
SW-846.

17.3.

17.4.

Facility Specific SOPs

Each facility shall attach a list of facility specific SOPs or approved attachments (if applicable) which
are required to implement this SOP or which are used in conjunction with this SOP. If no facility
specific SOPs or amendments are to be attached, a statement must be attached specifying that there are.
none.

•

•
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17.4.2.

• I This flow diagram is for guidance and cannot cover all ev~ntualities. Consult the SOP text and a supervisor if in
doubt.

/
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•

Yes •

I This flow diagram is for guidance and cannot cover all eventualities. Consult the SOP text and a supervisor if in
doubt.

(4 - 51~
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•
2.

1.1. This method describes sample preparation and extraction for the analysis of volatile organics by a purge and
trap procedure. following method 8021B. However. where required by a client QAPP this section may
also be used to analyze aromatic volatiles by discontinued methods 8020A and 801OB. All
requirements of the 8000B section of this SOP must be me~ except when superseded by this Appendix.
Refer to Table A-I for the individual analytes normally determined by these procedures.

1.2. Compounds within the scope of this method have boiling points below 200°C and are soluble or slightly
soluble in water. Classes of compounds best suited to purge-and-trap analysis include low molecular
weight halogenated hydrocarbons. aromatics. ketones. nitriles. acetates. acrylates. ethers. and !'ulfides.

1.3. Water samples and soils samples with low levels of contamination may be analyzed directly by purge-and
trap extraction and gas chromatography. Higher concentrations of these analytes in soil may be
determined by the medium level methanol extraction procedure.

104. This method also describes the preparation of water-miscible liquids. non-water-miscible liquids. solids.
wastes. and soils/sediments for analysis by the purge-and-trap procedure.

SUMMARY OF METHOD

2.1. An inert gas is bubbled through the sample at ambient temperature or at 40°C (40°C required for low level
soils). and the volatile components are transferred from the aqueous phase to the vapor phase. The
vapor is swept through a sorbent column where the volatile components are adsorbed. After purging is
completed. the sorbent column is heated and backflushed with inert gas to desorb the components onto
a gas chromatographic column. Analytes are detected using'a photoionization Detector. an electrolytic
conductivity detector or a combination of both.

2.2. For soil samples. a portion of the sample is dispersed in methanol to dissolve the volatile organic
constituents. A portion of the methanolic solution is combined with water. It is then analyzed by
purge-and-trap GC following the normal water method. If very low detection limits are needed for soil
samples then direct purge using sodium bisulfate preservation may be necessary.

•

3. DEFINITIONS
, '

Refer to the QAMP for definitions ofte~ used in,this SOP.

4. INTERFERENCES

4.1. Refer to section 4 of the method 8000B part of this SOP for general information on chromatographic
interferences. '

4.2. Impurities in the purge gas. and from organic compounds out-gassing from the plumbing ahead of the trap.
account for the majority of contamination problems. The analytical system must be demonstrated to be
free from contamination under the conditions of the analysis by running laboratory reagent blanks. The
use of non-TFE plastic tubing, non-TFE thread sealants. or flow controllers with rubber components in
the purging device should be avoided.

4.3. Samples can be contaminated by diffusion of volatile organics (partiCUlarly methylene chloride and
fluorocarbons) through the septum seal of the sample vial during shipment and storage. A trip blank
prepared from organic-free reagent water and carried through sampling and handling protocols serves
as a check on such contamination. .

4.4. Contamination by carryover can occur whenever high-concentration and low-concentration samples are
analyzed sequentially. Whenever an unusually concentrated sample is analyzed. it should be followed



by an analysis of organic-free reagent water to check for cross-contamination. The trap and other parts
of the system are subject to contamination. Therefore, frequent bake-out and purging of the system
may be required.
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•
4.5. When utilizing an autosampler system which has multiple ports for sample analysis, it is likely that only a

single stage or pon may be contaminated by a highly concentrated sample. If a pon is suspect, a water
blank should be analyzed to verify lack of contamination. If the water blank and subsequent blanks on
that pon show contamination consistent with the concentrated sample, further maintenance is required.
This may include replacing or cleaning the multi-pon valve, transfer lines, etc.· .

4.6. A holding blank is kept in the scUnple refrigerator. This is analyzed and replaced every 14 days. If the
holding blank does not meet the method blank criteria, the source of contamination must be fO'Jnd and
corrected. Evaluation of all samples analyzed in the 14 day period prior to the analysis of the
contaminated holding blank is required.

4.7. Acidification of samples may result in hydrolysis of 2-chloroethyl vinyl ether.

5. SAFETY

5.1. Refer to section 5 of the Method 8000B section of this SOP for general safety requirements.

5.2. Often, purge vessels on purge-and-trap instrumentation are pressurized by the time analysis is completed.
Therefore, vent the pressure prior to removal of these vessels to prevent the contents from spraying out.

5.3. The toxicity or carcinogenicity of each chemical used in this procedure has not been fully defined.
Additional health and safety information can be obtained from the MSDS files maintained in the
laboratory. The following specific hazards are known:

Methanol -- Flammable and toxic

6. EQUIPMENT AND SUPPLIES

-6.1. Microsyringes -- IO~L, 25~, 100~L, 250~, 5OO~L, and I000~L. These should be equipped with a 20
gauge (0.006" 10) needle. These will be used to measure and dispense methanolic solutions and
aqueous samples. .

6.2. Gas tight syringes -- 5 mL and 25 mL. Used for measuring sample volumes.
. . .

6.3. Purge and Trap Apparatus -- A device capable of extracting volatile compounds, trapping on a sorbent trap,
and introducing onto a gas chromatograph.

6.4. Purge and Trap Autosampler -- In order to maintain high sample throughput, an autosampler is highly
recommended.

.
6.5. Trap -- The trap used is dependent on the class of compound to be analyzed. Refer to Table A-2 for

suggested' traps for specific tests.

6.6. Purge Vessels -- These are dependent on the purge and trap unitlautosampler used. Both disposable culture
tubes (needle sparge units) and specially designed vessels with fritted bottoms may be used. ·Follow the
manufacturer's suggestions for configuration.

6;7. Columns - Refer to Table A-2 for details of columns.

6.8. Volumetric flasks, Class A: 5 mL to 250 mL

6.9. pH paper

•

•
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•

7. REAGENTSANDSUPPLIES

7.1. Refer to the method 8000B section of this SOP for general requirements for reagents and supplies.

7.2. Organic Free Water

Organic free water is defined as water in whiCh an interferent is not observed at the reponing limit of
the compounds 9f interest. Suggested methods for generating organic free water include:

• Filtration through a carbon bed.

• Continuously sparging water with helium or nitrogen.

• Use of commercial water purification systems.

Other methods may be used, so long as the requirement that the water not show any interferences is
met. The procedure used should be documented in a lab specific attachment.

7.3. Sodium Bisulfate

7.4. Methanol -- Purge and Trap Grade

7.5. Standards

Refer to tables A-5 and A-6 for details of surrogate, matrix spiking and internal standards. Calibration
standard levels are not specified, since they may depend on the sensitivity and linear range of specific
detectors. However, the low level standard must be equivalent to the reponing limits specified in Table
A-I.

7.5.1. Volatile standards are prepared by injecting a measured volume of the stock standard into a syringe
containing the appropriate volume of organic free water. The calibration standard is then loaded
into the purge device.

•

8. SAMPLE COLLECTION, PRESERVATION, AND STORAGE

8.1. Holding times for all volatile analysis are 14 days from sample collection.

8.2. Water samples are nonnally preserved at pH < 2 with 1:1 hydrochloric acid. If residual chlorine is present,
2 drops of 10% sodium thiosulfate are added.

8.3: Solid samples are field preserved with sodium bisulfat~ solution for low level analysis, or with methanol for
medium level analysis. Soil samples can also be taken using the EnCore™ sampler and preserved in
the lab within 48 hours of sampling. At specific client request. unpreserved soil samples may be
accepted.

8.4. There are several methods·of sampling soil. The recommended method: which provides the minimum of
field difficulties, is to take a EnCore sample. (The 5 g or 25 g sampler can be used, depending on client
preference). Following shipment back to the lab the soil is preserved in methanol. This is the medium
level procedure. If very low detection Iinlits are needed « 50 Ilglkg for most analytes) then it will be
necessary to use two additional 5 g EnCore samplers or to use field preservation.

8.5. Sample collection for medium level analysis using EnCore samplers.

8.5.1. Ship one 5 g (or 25 g) EnCore sampler per field sample position.

8.5.2. An additional bottle must be shipped for percent moisture detennination.



8.5.3. When the samples are returned to the lab. extrude the (nominal) 5g (or 25 g) sample into a tared
VOA vial containing 5 mL methanol (25 mL methanol for the 25 g sampler). Obtain the weight of
the soil added to the vial and note on the label.
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•
8.5.4. Add the correct amount of surrogate spiking mixture. (Add 100~ of 250 ~g/mL solution for a

nominal 25 g sample. 20~ for a nominal 5 g sample.)

8.5.5. Add the correct amount of matrix spiking solution to the matrix spike and matrix spike duplicate
samples. (Add 100~ of 250 ~g/mL solution for a nominal 25 g sample. 20~ for a nomina1 5 g
sample.) The addition of spike introduces a slight error. (0.4%) which can be neglected. into the"
calculations.

8.5.6. Prepare an LCS for each batch by adding the correct amount of matrix spiking solution to clean"
methanol. (100~ of spike to 25 mL methanol or.20~ spike to 5 mL methanol).

8.5.7. Shake the samples for two minutes to distribute the methanol throughout the soil. .

8.5.8. Allow to settle. then remove a portion of methanol and store in a clean Teflon capped vial at
4+2°C until analysis.

8.6. Sample collection for medium level analysis using field methanol preservation

8.6.1. Prepare a VOA vial by adding 5 mL purge and trap grade methanol. (If a 25 g sample is to be
used. add 25 mL methanol to the VOA vial).

8.6.2: Seal the bottle and attach a label.

8.6.3. Weigh the bottle to the nearest O.Olg and note the weight on the label.

8.6.4. Ship with appropriate sampling instructions.

8.6.5. Each sample will require an additional bottle with no preservative for percent moisture
determination.

8.6.6. At client request, the methanol addition and weighing may also be performed in the field.

8.6.7. When the samples are returned to the lab, obtain the weight of the soil added to the vial and n"Ole
on the label.

8.6.8. Add the correct amount of surrogate spiking mixture. (Add 100 ~L of 250 ~g/mL solution for a
nominal 25 g sample. 20~L for a nominal 5 g sample.)

8.6.9. Add the correct amount of matrix spiking solution to the matrix spike and matrix spike duplicate
samples. (Add 100 ~L of 250 ~g/mL solution for a nominal 25 g sample. 20~L fon nominal 5 g
sample.) The addition of spike introduces a slight error. (0.4%) which can be neglected, into the
calculations.

8.6.10. Prepare an LCS for each batch by adding the correct amount of matrix spiking solution to clean
methanol. (1 00 ~L of spike to 25 mL methanol or 20 ~L spike to 5 mL methanol).

8.6.11. Shake the samples for two minutes to distribute the methanol throughout the soil.

8.6.12. Allow to settle. then remove a portion of methanol and store in a clean Teflon capped vial at
4+2°C until analysis.

•

•
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8.7.1. If low detection limits are required (typically < 50 )lg/kg) sodium bisulfate preservation must be
used. However, it is also necessary to take a sample for the medium level (methanol preserved)
procedure. in case the concentration of analytes in the soil is above the calibration range of the
low-level procedure.

8.7.2. A purge and trap autosampler capable of sampling from a sealed vial is required for analysis of
samples collected using this method. (Varian Archon or 0.1. 4552). .

8.7.3. The soil sample is taken using a 5g EnCore sampling device and returned to the lab. It is
recommended that two EnCore samplers be used for each field sample position, to allow for any
reruns than may be necessary. A separate sample for % moisture determination is also necessary.

Weigh the vial to the nearest O.Olg and note the weight on the label.

Prepare VOA vials by adding a magnetic stir bar, approximately 1 g of sodium bisulfate and 5 mL
of reagent water.

Note: Soils containing carbonates may effervesce when added to the sodium bisulfate solution. If
this is the case at a specific site, add 5 mL of water instead, and freeze at ~ -woe until analysis.

Seal the vial and attach a label. The label must not cover the neck of the vial or the autosampler
will malfunction.

Extrude the soil sample from the EnCore sampler into the prepared VOA vial. Reweigh the vial to
obtain the weight of soil and note on the label.

Alternatively the sodium bisulfate preservation may be performed in the field. Ship at least two
vials per sample. The field samplers must determine the weight of soil sampled. Each sample will
require an additional bottle with no preservative for percent moisture determination. and an
additional bottle preserved with methanol for the medium level procedure.

8.7.4.

8.7.5.

8.7.6.

8.7.7.

8.7.8.

• 8.7.9.

8.8. Aqueous samples are stored in glass containers with Teflon lined septa at 4°C +/- 2°C. with minimum
headspace. . .

8.9. Medium level solid extracts are aliquoted into 2 - 5 mL glass vials with Teflon lined caps and stored at 4°C
+/- 2°C. The extracts are stored with minimum headspace.

8.10. 'The maximum holding time is 14 days from sampling until the sample is analyzed. (Samples that
are found to be unpreserved still have a 14 day holding time. However they should be analyzed as soon
as possible. The lack of preservation should be addressed in the case narrative). Maximum holding
time for the EnCore sampler (before the sample is added to methanol or sodium bisulfate) is 48 hours.

8.11. A holding blank is stored with the samples. This is analyzed and replaced if any of the trip blanks
show any contamination. Otherwise it is replaced every 14 days.

•
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Ship one EnCore

sampler .and one bottle 1--_"
for %moisture per
sample location

"

Extrude soil sample
from EnCore into tared

---.I septum capped vial
containing 25 mL

methanol

Shake for 2 minutes.
Allow to settle, then

Reweigh vial to obtain f-----+j remove approximately f-----+j

soil weight. 5 mL methanol and
store in a septum

ca ed vial.

EnCore procedure when low level is required

Ship one 25g and two
5 g EnCore samplers

and one bottle for
%moisture per sample

location

Sample is ready for
analysis

Extrude 25g soil
sample from EnCore

into tared septum
capped vial containing

25 mL methanol
•

Shake for 2 minutes.
Allow to settle, then

Reweigh vial to obtain f-----+j remove approximately
soil weight. ' 5 mL· methanol and

store in a septum
ca ed vial.

Sample is ready for
analysis

Extrude the two 5g
samplers into separate

tared VOA vials
containing 5 mL
sodium bisulfate

solution

Store for low level
analysis if needed

Sample is ready for
analysis

•



Field methanol extraction procedure (field steps in gray)

Ship following DOT
Prepare a septum Weigh the vial and regulations for

. capped vial containing I--_~ record the weight to thel--_+1 flammable liquids and
5 mL methanol for . nearest 0.01 g on the include a separate

each sample location label. bottle for each sample
location for % moisture

•
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•

•

Weigh the sample vial , Shake for two minutes.
on receipt. If different Allow to settle, then
from the weight noted 1----+1 remove approximately
by the sampling crew, 1 mL of methanol and 1----+1

. note as an anomaly store in a septum
and contact the client capped vial

9.

Sample is ready for
analysis
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Weigh the sample vial
on receipt. If different

__~ from the weight-noted
by the sampling crew,
note as an anamoly

and contact the client

Field bisulfate preservation procedure (field steps in gray)

Ship following DOT
Prepare a septum Weigh the vial and regUlations for

capped vial containing record the weight to the corrosive liquids and
1g sodium bisulfate in I-----.f nearest 0.01 g on the I-----+l include a separate
5 mL water for each label. b ttl f h I. a e or eac samp e

sample location i n fro mi

APPENDIX A

,ANALYSIS OF VOLATILE ORGANICS BASED ON
METHOD 8021B

Sample is ready for
analysis

When following this procedure, a methanol
reserved sample must also be collected, for screening
nd in case the sample contains high levels of analytes.

. Due to the high probability of sampling problems,
is method is not recommended

•
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9.1. Refer to the method 8000B section of this SOP, section 9, for general quality control procedures, including
batch definition, requirements for method blanks, LCS, matrix spikes. surrogates, and control limits.

10. CALmRATION AND STANDARDIZATION

10.1. Refer to the method 8000B section of this SOP, section 10, for general calibration procedures.

10.2. Gas Chromatograph Operating Conditions

Various column configurations are possible. If dual column confirmation is necessary, the sample may
be split using a Y splitter at the injector end to direct the sample to two columns and two detectors. For
simultaneous determination of aromatic and halogenated volatiles, a .single column is used and the PID
and ELCD detectors are connected in series.

10.2.1. Refer to Table A-2, A-3 and A-4 for GC operating conditions.

10.3. Initial Calibration

10.3.1. Refer to Section 10 of the 8000B section of this SOP for details of initial calibration criteria.

10.3.2. Low level soil samples must be purged at 40°C. therefore the calibration curve must also be purged
at 40°C. In addition. the low level soil calibration solutions should contain approximately the same
amount of sodium bisulfate as the samples. .

10.3.3. The low level calibration must be at the reporting limit or below. The remaining standards
encompass the working range of the detector.

10.304. Calibrate the instrument using the same volume that will be used during sample analysis.

lOA. Calibration Verification

10.4.1.' A mid level calibration standard is used for the calibration verification. The gases have a 20%0
criteria rather than the 15% used for other analytes.

1004.2. A calibration verification run is performed after every 10 samples for this method.

1004.3. Bracketing of samples with caiibration verification runs is only necessary for external standard
analysis:

11. PROCEDURE

11.1.. Refer to the method 8000B section of this SOP for general procedural requirements.

11.2. Analytical Sequence

The analytical sequence starts with an initial calibration of at least five points, or a 12 hour calibration
that meets % difference criteria from an existing initial calibration. I

•
11.3. Confirmation

The PID and ELCD detectors are sufficiently selective that second column confirmation is not always
necessary. Requirements for second column conflI1l1ation should be decided in consultation with the
client. If the PID and ELCD are used in series confirmatory information for many analytes can be
gained by comparing the relative response from the two detectors.

/
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11.4. Aqueous Sample Analysis (Purge and Trap units using sparge vessels)
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•11.4.1. Depending on the sensitivity of the instrument and capabilities of the purge and trap device. 5. 10.
20. or 25 mL sample volumes may be analyzed. A 5 mL sample volume is recommended.

11.4.2. Rinse a 5 mL (or 25 mL for larger sample volumes) gas-tight syringe with organic free water. Fill
the syringe with the sample to be analyzed. and compress to voiume.

11.4.3. Check and document the pH of the sample remaining in the VOA vial after loading the syringe.

11.4.4. This procedure invalidates the contents of the VOA vial for further analysis. unless an aliquot is "
transferred to a smaller VOA vial with no headspace (e.g.• 20 mL) at the same time the analysis
aliquot is removed.

11.4.5. Spike with the appropriate volume of surrogate/internal standard solution and spike solution (if
required) through the barrel of the syringe. The method blank is spiked with surrogates only. the
LCS and matrix spikes with the surrogate and matrix spiking solutions. Refer to Tables A~5 and
A-6 for volumes and concentrations of spiking solutions.

11.4.6: Load onto the purge and trap device and start the run.

11.4.7. If the initial analysis of a sample or a dilution of the sample has a concentration of analytes that
exceeds the initial calibration range. the sample must be reanalyzed at a higher dilution. When a
sample has a high response for a compound. analysis should be followed by an organic free water
blank. It is recognized that during automated unattended analysis. this may not occur. If any
potential carryover hits are present in samples following highly contaminated samples, the sample
must be reanalyzed to determine if any of these hits are a result of carryover or are actually present
in the sample.

11.4.8. Dilutions may be made in gas tight syringes unless the volume of sample used is less than 5 ilL, in
which case dilution in volumetric flasks will be necessary.

11.4.8.1. Spike with the same volume of surrogate/internal standard solution as used for undiluted
samples prior to loading onto the purge and trap device.

11.4.8.2. For Matrix spike / matrix spike duplicates where the sample requires dilution. the sample
is spiked after the dilution is performed.

11.5. Aqueous and Soil Sample Analysis (Purge and Trap units that sample directly from the VOA vial)

11.5.1. Units which sample from the VOA vial should be equipped with a module which automatically
adds surrogate and internal standard solution to the sample prior to purging the sample.

11.5.2. If the autosampler uses automatic IS/S5 injection. no further preparation of the VOA vial is
needed. Otherwise the internal and surrogate standards must be added to the vial. Note: Aqueous
samples with high amounts of sediment present in the vial may not be suitable for analysis on this
instrumentation. or they may need to analyzed as soils.

11.5.3. Sample remaining in the vial after sampling with one of these mechanisms is no longer valid for
further analysis. A fresh VOA vial must be used for further sample analysis.

11.5.4. Check the pH of the" sample remaining in the VOA vial after analysis is completed.

•

•



11.6. Low-Level Solids Analysis wi'lig discrete 8utosamplers

Note: This technique may seriously underestimate analyte concentration and must not
be used except at specific client request for the purpose of comparability with previous
data. It is no longer part of SW.846.

This method is based on purging a heated sediment/soil sample mixed with reagent water'
containing the surrogate and, if applicable, internal and matrix spiking standards. Analyze all .
reagent blanks and standards under the same conditions as the samples (e.g., heated).' The
calibration curve is also heated during analysis. Purge temperature is 40°C.

11.6.1. Do not discard any supernatant liquids. 'Mix the contents of the container with a narrow
metal spatula.

•
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11.6.2. Weigh out 5 g (or other appropriate aliquot) of sample into a disposable culture tube or
other purge vessel. Record the weight to the nearest 0.1 g. If method sensitivity is
demonstrated, a smaller aliquot may be used. Do not use aliquots less than 1.0 g. If the
sample is contaminated with analytes such that a purge amount less than 1.0 g is
appropriate, use the medium level method'described in section 11.7.

11.6.3. Connect the purge vessel to the purge and trap device.

11.6.4. Rinse a 5 mL gas-tight syringe with organic free water, and fiU. Compress to 5 mL. Add
surrogatelinternal standard (and matrix spike solutions if required.) (See Tables A-5, A-6, A
7 and A-8.) Add directly to the sample from 11.6.2.

11.6.5. The above steps should be performed rapidly and without interruption to avoid loss of
volatile organics•

11.6.6. Add the heater jacket or other heating device and start the pu.rge and trap unit.

11.6.7. Soil samples that have low IS recovery when analyzed (<50%) should be reanalyzed once to
confirm matrix effect. If external standard calibration is used, samples with surrogate
recovery below the control limit should be reanalyzed once to confirm matrix effect.

11.7. Methanol Extract Soils

11.7.1. Rinse a gas-tight syringe with organic free water. Fill the syringe with the same volume of organic
free water as used in the calibrations. Add no more than 2% (v/v) (100 ~L for a 5 mL purge)
methanolic extract '(from Section 8.5 or 8.6) to the syringe. Add internal standard (if used). Load
the sample onto the purge and trap device and analyze as for aqueous samples. If less than 5~L of
methanolic extract is to be added to the water. dilute the methanolic extract such that a volume
greater than 5~L will be added to the water in the syringe.

12. DATA ANALYSIS AND CALCULATIONS

Refer to section 12 of the 8000B section of this SOP.

13. METHOD PERFORMANCE

13.1. Performance limits for the four replicate initial demonstration of capability required under Section
13.1 of the 8000B section of this SOP are 70-130%. with %RSD ~ 25% The spiking level should be
20 ~gIL. These limits are for guidance. and certain "difficult" analytes may fall outside this range. Any
outliers must be discussed with Quanterra's Director of Qual ity Assurance and/or Director of
Technology before proceeding with sample analysis.
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14. POLLUTIONPRE~ON
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•This method does not contain any specific modifications that serve to minimize or prevent pollution.

15. WASTE MANAGEMENT

15.1. Waste generated in this procedure will be segregated and disposed according to the facility
hazardous waste procedures. The Environmental Health and Safety Director should be contacted if
additional information is required.

16. REFERENCES

16.1. Test Methods for Evaluating Solid Waste, PhysicaVChemical Methods, SW846, 3rd Edition, Final
Update m, December 1996, Sections 5000, 5030B, 5035 and 8021B

17. MISCELLANEOUS

17.1. Modifications from Reference Method

17.2. Modifications from previous revision

17.2.1. Substantial changes to this method were made to reflect changes in Update III of SW-846.

17.3. Facility Specific SOPs

Each facility shall attach a list of facility specific SOPs or approved attachments (if applicable) which
are required to implement this SOP or which are used in conjunction with this SOP. If no facility
specific SOPs or amendments are to be attached, a statement must be attached specifying that there are
none.

17.4.

Cl-\-530

•

•
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Table A·I
Standard Analvte List

Test Compound CAS Reponing Limit, ~gIL or ~g/kg

number Aqueous Low Soil Medium
Soil

Halogenated Bromodichloromethl!Jle 75-27-4 1.0 1.0 50

volatiles by Bromofonn 75-25-2 1.0 1.0 50

8021B Bromomethane 74-83-9 1.0 1.0 50

Carbon Tetrachloride 56-23-5 1.0 1.0 50

Chlorobenzene 108-90-7 1.0 1.0 50
Chloroethane 70-00-3 1.0 1.0 50
2-Chloroethyl vinyl ether 110-75-8 . 5.0 5.0 250

Chlorofonn 67-66-3 1.0 1.0 50
Chloromethane 74-87-3 1.0 1.0 50
Dibromochloromethane 124-48-1 1.0 1.0 50
1,2-Dichlorobenzene 95-50-1 1.0 1.0 50
1,3-Dichlorobenzene 541-73-1 1.0 1.0 50
1,4-Dichlorobenzene 106-46-7 1.0 1.0 50
Dichlorodifluoromethane 75-71-8 1.0 1.0 50
1,l-Dichloroethane

,
75-34-3 1.0 1.0 50

1.2-Dichloroethane 107-06-2 1.0 1.0 50
1,l-Dichloroethene 75-45-4 1.0 1.0 50
cis-l.2 Dichloroethene 156-59-4 1.0 1.0 50
trans-l,2-Dichloroethene 156-60-5 1.0 1.0 50
Dichloromethane(DCM) 75-09-2 5.0 5.0 250
1.2-Dichloropropane 78-87-5 1.0 1.0 50
cis-l ,3-Dichloropropene 10061-01-5 1.0 1.0 50
trans-l,3-Dichloropropene 10061-02-6 1.0 1.0 50

. 1.1.2,2-Tetrachloroethane 79-34-5 1.0 1.0 50
Tetrachloroethene 127-18-4 1.0 1.0 50
1, 1,1-Trichloroethane 71-55-6 1.0 1.0 50
1,1,2-Trichloroethane 79-00-5 1.0 1.0 50
Trichloroethene 79-01-6 1.0 1.0 50
Trichlorofluoromethane 75-69-4 1.0 1.0 50
Vinyl Chloride 75-01-4 1.0 1.0 50

Additional Benzyl Chloride 100-44-7 5.0 5.0 250
halogenated Bromobenzene 108-86-1 1.0 1.0 50
volatiles Dibromomethane 74-95-3 1.0 1.0 50

1.1,1,2-Tetrachloroethane 630-20-6 1.0 1.0 50
1.2.3-Trichloropropane 96-18-4 1.0 1.0 50

BTEX by Benzene 71-43-2 1.0 1.0 50
8021B Ethyl Benzene 100-41-4 1.0 1.0 50

Toluene 108-88-3 1.0 1.0 50
Xylenes (total) 1330-20-7 1.0 1.0 50

Aromatic Benzene 71-43-2 1.0 1.0 50 .
volatiles by Chlorobenzene 108-90-7 1.0 1.0 50
8021B 1.2-Dichlorobenzene 75-34-3 1.0 1.0 50

1.3-Dichlorobenzene 107-06-2 1.0 1.0 50

Cl1-531



Table A·I
Standard Analvte List

Test Compound CAS Reporting Limit. IlgIL or Ilg/kg

number Aqueous Low Soil Medium
Soil

1,4-Dichlorobenzene 75-45-4 1.0 1.0 50

Ethvl Benzene 100-41-4 1.0 1.0 50

Toluene 108-88-3 1.0 1.0 50
Xylenes (total) 1330-20-7 1.0 1.0 50

Additional 1.2,4 Trimethylbenzene 95-63-6 1.0 1.0 50

aromatic and 1.3.5 Trimethylbenzene 108-67-8 1.0 1.0 50

unsaturated . Acetone 67-64-1 10 10 500

volatiles MEK (2-butanone) 78-93-3 5.0 . 5.0 250
MIBK (4-methyl-2-pentanone) 108-10-1 5.0 5.0 250
Naphthalene 91-20-3 2.0 2.0 250
Styrene 100-42-5 1.0 1.0 50
Methyl tert-butvl ether (MTBE) 1634-04-4 1.0 1.0 50

Combined Benzene 71-43-2 1.0 1.0 50
halogenated Bromobenzene 108-86-1 1.0 1.0 50
and aromatic Bromochloromethane 74-97-5 1.0 1.0 50
volatiles by Bromodichloromethane 75-27-4 1.0 1.0 50
8021B Bromofonn 75-25-2 1.0 1.0 50

Bromomethane 74-83-9 1.0 1.0 50
n-butvlbenzene 104-51-8 1.0 1.0 50
sec-Butylbenzene 135-98-8 1.0 1.0 50
tert-Butylbenzene 98-06-6 1.0 1.0 50
Carbon Tetrachloride 56-23-5 1.0 1.0 50
Chlorobenzene 108-90-7 1.0 1.0 50

- Chlorodibromomethane 124-48-1 1.0 1.0 50
Chloroethane 75-00-3 1.0 1.0 50
Chlorofonn 67-66-3 1.0 1.0 50
Chloromethane 74-87-3 1.0 1.0 50
2-Chlorotoluene 95-49-8 1.0 1.0 50 .
4-Chlorotoluene 106-43-4 1.0 1.0 50
1.2-Dibromo-3-ChIoropropane(DBCP) 96-12-8 1.0 1.0 50
1.2-Dibromoethane(EDB) 106-93-4 1.0 1.0 50
Dibromomethane 74-95-3 1.0 1.0 50
1.2-Dichlorobenzene 95-50-1 1.0 1.0 50
1.3-Dichlorobenzene 541~73-1 1.0 1.0 50
1,4-Dichlorobenzene 106-46-7 1.0 1.0 50
DichIorod i f1uoromethane 75-71-8 1.0 1.0 50
I.I-Dichloroethane 75-34-3 1.0 1.0 50
1.2-Dichloroethane 107-06-2 1.0 1.0 50
I.I-Dichloroethene 75-35-4 1.0 1.0 50
cis-I.2-Dichloroethene 156-59-4 1.0 1.0 50
trans-I.2-Dichloroethene 156-60-5 1.0 1.0 50
1.2-Dichloropropane 78-87-5 1.0 1.0 50
1.3-Dichloropropane 142-28-9 1.0 1.0 50
2.2-Dichloropropane 590-20-7 1.0 1.0 50
I.I-Dichloropropene 563-58-6 1.0 1.0 50
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Table A-I

Standard Analvte List

Test Compound CAS Reporting Limit, Jlg/Lor Jlg/kg

number Aqueous Low Soil Medium
Soil

cis-l.3-Dichloropropene 10061-01-5 1.0 1.0 50
trans-l,3-Dichloropropene 10061-02-6 1.0 1.0 50
Ethylbenzene 100-41-4 1.0 1.0 50
Hexachlorobutadiene 87-68-3 1.0 1.0 50

98-82-8
-

1.0 50Isopropylbenzene 1.0
Ip-Isopropyltoluene 99-87-6 1.0 1.0 50
Methylene Chloride 75-09-2 5.0 5.0 250
Naphthalene 91-20-3 2.0 2.0 250
n-Propylbenzene 10306501 1.0 1.0 50
Styrene 100-42-5 1.0 1.0 50
1,1;1.2-Tetrachloroethane 630-20-6 1.0 1.0 50
1,1,2.2-Tetrachloroethane 79-34-5 1.0 1.0 50
Tetrachloroethene 127-18-4 1.0 1.0 50
Toluene 108-88-3 1.0 1.0 50
1.2,3-Trichlorobenzene 87-61-6 1.0 1.0 50
1,2,4-Trichlorobenzene 120-82-1 1.0 1.0 50
1,1,1-Trichloroethane 71-55-6 1.0 1.0 50
1.1,2-Trichloroethane 79-00-5 1.0 1.0 50
Trichloroethene 79-01-6- 1.0 1.0 50
Trichlorofluoromethane 75-69-4 1.0 1.0 50
1.2.3-Trichloropropane 96-18-4 1.0 1.0 50
1,2,4-Trimethylbenzene 95-63-6 1.0 1.0 50
1.3.5-Trimethylbenzene 108-67-8 1.0 1.0 50
Vinyl Chloride 75-01-4 1.0 1.0 _ 50
Xylenes (total) 1330-20-7 1.0 1.0 50

•
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Table A-2
Recommended Conditions for Aromatic Volatiles

Parameter Recommended Conditions
Temperature program 50°C, lmin, 10°C/min to 2oo°C.lmin
Column I Rtx-502.2 or DB-502.2 60m x 0.53mm 3.0um
Column 2 Rtx-l or DB-160m x 0.53mm 3.0um
Carrier gas Helium or hydrogen
Purge Flow / time 40 mLImin. II minutes
Desorb Temp / time 180°C, 2 minutes (220°C for Vocarb 3000)
Bake Time / temp 200°C. 12 minutes (230°C for Vocarb 3000)
Transfer line / valve temp 115°C



Table A·3
Recommended Conditions for Method Halol!enated Volatiles

Parameter Recommended Conditions

Temperature program 35°C, 12 min, then 4°Clmin to 200"C. hold for 5 min

Column I DB-VRX or RTX-502.2 105m x 0.53 mm id df= 3.0um

Column 2 DB-lor RTX-I 105m x 0.53 mm ill df= 3.0um

Column 3 Rtx - Volatiles 120m x 0.53mm ill df=2.0um
Carrier gas Helium
Purge Row 1 time 40 mUmin. II Tninutes
Desorb Temp 1 time 180°C. 2 minutes (220°C for Vocarb 3000)
Bake Time 1 temp 200°C, 12 minutes (230°C for Vocarb 3000)

Transfer line 1 valve temo 115°C
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Table A-4
Recommended Conditions for Method Combined Aromatic and Halogenated Volatiles

Parameter· Recommended Conditions

Temperature orogram 35°C, 12 min. then 4°C/min to 200°C. hold for 5 min
Column 1 DB-VRX or RTX-502.2 105m x 0.53 mm id df - 3.0um
Column 2 DB-lor RTX-I 105m x 0.53 mm ill df - 3.0um
Column 3 Rtx - Volatiles 120m x 0.53mm ill df-2.0um
Carrier gas· Helium
Purge Row 1 time 40 mUmin. 11 minutes
Desorb Temp 1 time 180°C. 2 minutes (220°C for Vocarb 3000)
Bake Time 1 temp 200°C. 12 minutes (230°C for Vocarb 3000)
Transfer line 1 valve temo 115°C •

•



Table A·5
Surroeate and Internal Standard Concentrations

Standard Components Working Solution Spike amount Final concentration

~g/mL ~ (for 5 mL ~gIL (~glkg)

<purge)

Aromatic 4-Chlorotoluene (SS) 20 5 20

volatiles IS/SS I-Chloro-4-fluorobenzene (IS) 40 40

Halogenated 4-chlorotoluene (SS) 20 5 20

volatiles IS/SS I-Chlor0-4-fluorobenzene (IS) 40 '40

. Combined Fluorobenzene (SS) 20 5 20
Aromatic and
halogenated 1,4-Dichlorobutane (SS) 20 5 20

volatiles IS/SS I-Chloro-4-fluorobenzene (IS) 40 10 40

•
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It may be necessary to select different surrogates in order to minimize sample interferences. l-chloro-4
fluorobenzene and 4-chlorotoluene are fairly well resolved from analytes listed in this SOP. However 4
chlorotoluene may sometimes be requested as a target analyte. Other surrogates that may be considered, and issues
associated with their use are:
Bromochloromethane: Elutes very close to chloroform and cis- I,2-dichloroethene on the 502.2 column.

May be a target analyte.

•
1,2-Bromochloroethane:
I-Chloro-2-fluorobenzene:
a,a,a-Trifluorotoluene:
Bromofluorobenzene:

2-Bromo-l-chloropropane:

Elutes close to ethylbenzene on DB-lor Rtx-I and close to m.p-xylene on 502.2
Good for aromatic volatiles, coelUles or very close to trichloroethene
Close to I,I.2.2-trichloroethane and I.2.3-trichloropropane on the 502.2 column.
Good on DB-lor Rtx-l.
May coelute with I.I,2-trichloroethane

•

Table A·6
Concentrations for LCS and MSIMSD compounds

Standard Components Working Solution ~g/mL Spike amount ~L Final concentration
)

(5 mL purge) ~g/L (~g/kg)

Aromatic Benzene 20 5 20
.Toluene 20 20
Chlorobenzene 20 20

Halogenated Chlorobenzene 20 5 20
.l,l-Dichloroethene 20 20
Trichloroethene 20 20

Combination Benzene 20 5 20
aromatic / Toluene 20 20
halogenated Chlorobenzene 20 20

1,1-Dichloroethene 20 20
Trichloroethene 20 20
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SCOPE AND APPLICATION

This SOP Appendix describes procedures to be used when SW-846 Method 8081A is applied to the
analysis of organochlorine pesticides by GClECD. This Appendix may also to be applied when
discontinued SW-846 Method 8080A is requested, and is applicable to extracts derived from any matrix
which are prepared according to the appropriate Quanterra sample extraction SOPs. (CORP-OP-OOO I)

Table B-1 lists compounds which are routinely determined by this method and gives the Reponing Limits
(RL) for each matrix. RLs given are based on the low level standard and the sample preparation
concentration factors. Matrix interferences may result in higher RLs than those l.isted.

I- • • •

At client request, this method may also be used for the analysis of PCBs (Arochlors) in combination with
pesticides, although these are normally analyzed folIowing method 8082, as described in Appendix C of this
SOP. In any event, if samples for PCB analysis do not need the acid clean up procedure, then the same
injection may be used for method 8081B and 8082, assuming all calibration and QC requirements for both
methods are met. Extracts that have been acid cleaned may not be analyzed for pesticides, since several of
the pesticides wilI be degraded.

•

2. SUMMARY OF METHOD

This method presents conditions for the analysis of prepared extracts of organochlorine pesticides. The
pesticides are injected onto the column and separated and detected by electron capture detection.
Quantitation may be by internal or external standard methods.

3. DEFINITIONS

4.

Refer to the QAMP for definitions of terms used in this document.

INTERFERENCES

4.1. Refer to the method 8000B section of this SOP for information regarding chromatographic interferences.

. 4.2. Interferences in the GC analysis arise from many compounds amenable to gas chromatography that give a
measurable response on the electron capture detector. Phthalate esters, which are common plasticizers.
can pose a major problem in the determinations. Interferences from phthalates are minimized by
avoiding contact with any plastic materials.

4.3. Sulfur will interfere and can be removed using procedures described in SOPCORP-OP~OOO1.

4.4. Interferences co-extracted from samples will vary considerably from source to source. The presence of
interferences may raise quantitation limits for individual samples. Specific cleanups may be performed
on the sample extracts, including florisil cleanup (Method 3620), Gel Permeation Chromatography
(Method 3640), and Sulfur cleanup (Method 3660). These cleanup procedures are included in SOP #
CORP-OP-OOOI. Use or hexane / acetone as the extraction solvent (rather than hexane / methylene

.chloride) will reduce the amount of interferences extracted.

•

S. SAFETY

5.1. Refer to section 5 of the Method 8000B SOP for general safety requir~ments.

5.2. Aroclors have been classified as a potential carcinogen under OSHA. Concentrated solutions of Aroclors
must be handled with extreme care to avoid excess exposure. Contaminated gloves and clothing must
be removed immediately. Contaminated skin surfaces must be washed thoroughly.

•
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6.1. Refer to Section 6 of the 8000B section of this SOP. A 63Ni electron capture detector is required.
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ANALYSIS OF ORGANOCHLORINE PESTICIDES>, t

BASED ON METHOD 8081A

6.•
6.2. Refer to Table B-2 for analytical columns.

6.3. Microsyringes, various sizes. for standards preparation. sample .injection, and extract dilution.

7. REAGENTS AND STANDARDS

7.1. Refer to the method 8000B section of this SOP for general requirements for reagents and supplies.

7.2. Refer to Table B-3 for details of calibration standards.

7.3. Surrogate Standards

Tetrachloro-m-xylene and decachlorobiphenyl are the.sUrrogate standards. Refer to tables B-5 and B-6
for details of surrogate standards.

• 8.

7.4. Column Degradation Evaluation Mix

A mid-level standard containing 4,4' -DDT and Endrin and not containing any of their breakdown
products must be prepared for evaluation of degradation of these compounds by the GC column and
injection port. This mix must be replaced after one year, or whenever corrective action to columns fails
to eliminate the breakdown of the compounds, whichever is shorter. This solution also contains the
surrogates. Refer to Table B-4 for details of the column degradation evaluation mix.

SAMPLE COLLECTION, PRESERVATION AND STORAGE

Refer to. Section 8 of the 8000B section of this SOP.

9. QUALITY CONTROL .

Refer to Section 9 of the 8000B section of this SOP.

10. CALffiRATION AND STA!'IDARDIZATION

10.1. ,Refer to Section 10 of the 8000B section of this SOP for general calibration requirements.

10.2: Refer to Table B-21for details of GC operating conditions. The conditions listed should result in
resolution of all analytes listed in Table B"'l on both columns. Closely eluting pairs are DOE and
Dieldrin on the Rtx-5 or DB-5 column and Endosulfan II and DOD on the 1701 column.

•

10.3. Column Degradation Evaluation

Before any calibration runs, either initial or 12 hour, The column evaluation mix must be injected
before each initial or daily calibration. The degradation of DDT and endrin must be calculated (see
equations 9 and 10) and each shown to be less than 15% before calibration can proceed. This is only
necessary if the target compound list includes DDT, Endrin, or any of their degradation products.

If the breakdown of DDT and/or endrin exceeds the limits given above, corrective action must be
taken. This action may include:

• Replacement of the injection port liner or the glass wool.

• Cutting off a portion of the injection end of a capillary column.

• Replacing the GC column.

CU-537



APPENDIXB

ANALYSIS OF ORGANOCHLORlNE PESTICIDES
BASED ON METHOD 8081A

10.4.

SOP No. CORP-GC-OOOI
Revision No: 4
Revision Date: 02113/98
Page B3 ofBl1

Initial Calibration

Refer to Section 10 of the 8000B section of this SOP for details of calibration procedures. •
10.4.1. Refer to Table B-8 for the initial calibration analytical sequence.

10.4.2. The response for each single-peak analyte will be calculated by the procedures described in the
general method for GC analysis.

10.4.3. The surrogate calibration curve is calculated from the Individual AB mix. Surrogates in the other
calibration standards ar~ used only as reteption time markers. If there are resolution problems.
then the A and B mixes may be analyzed separately.

10.4.4. For multi-component pesticides:

Single point calibration is used for multicqmponent pesticides (typically toxaphene and technical
chlordane). Two options are possible; the same quantitation option must be used for standards and
samples. Refer to section 12.3 for guidance on which option to use.

10.4.5. For multicomponent analytes. the mid level standard must be analyzed as part of the initial
calibration. This single point calibration is used to quantitate multicomponent analytes.

10.4.6. The analyst may include a full 5 point calibration for any of the multicomponent analytes with the
initial calibration.

10.5. 12 hour Calibration Verification

The 12 hour calibration verification sequence must be analyzed within 12 hours of the start of the initial
calibration and at least once every 12 hours thereafter if samples are being analyzed. If more than 12
hours have elapsed since the injection of the last sample in the analytical sequence. a new analytical
sequence must be started with a 12 hour calibration. A mid level calibration standard is used for the 12
hour calibration. Refer to the 8000B section of this SOP for acceptance criteria.

10.5.1. At a minimum. the 12 hour calibration includes analysis of the breakdown mix followed by mid
level standardsof any single and multicomponent analytes.

10.5.2. The retention time windows for any analytes included in the 12 hour calibration are updated.

10.6. Continuing Calibration

The AB calibration mix is analyzed as the continuing calibration standard. At a minimum. this is
analyzed after every 20 samples. including matrix spikes. LCS. and method blanks. If 12 hours elapse
analyze the 12 hour standard sequence instead. The continuing calibration standard need not include
multicomponent analytes. If instrument drift is expected due to sample matrix or other factors. it may
be advisable to analyze the continuing calibration standard more frequently.

10.6.1. Amid level calibration standard is used fOf the continuing calibration.

11. PROCEDURE

•

11.1. Refer to th.e method 8000B section of this SOP for general procedural requirements.

11.2. Extraction

The extraction procedure is described in SOP No. CORP-OP-OOOI.

11.3. Cleanup

Cleanup procedures are described in SOP No. CORP-OP-OOOI. •
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• 11.4. Suggested gas chromatographic conditions are given in Table B-2.
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11.5. Allow extracts to warm to ambient temperature before injection.

11.6. The suggested analytical sequence is given in Table B-8.

12. DATA ANALYSIS AND CALCULATIONS

12.1. Refer to the 8000B section of this SOP for identification and quantitation of single component
analytes.

12.2. Identification of Multicomponent Analytes

Retention time windows are also used for identification of multi-component analytes, but the
"fingerprint" produced by major peaks of those compounds in the standard is used in tandem with the
retention times to identify the compounds. The ratios of the areas of the major peaks are also taken into
consideration. Identification of these compounds may be made even if the retention times of the peaks
in the sample fall outside of the retention time windows of the standard, if in the analyst's judgment the
fingerprint (retention time and peak ratios) resembles the standard chromatogram.

12.3. Quantitation of Multicomponent Analytes

Use 3-10 major peaks or total area for quantitation as described in section 10.4.4, initial calibration of
multicomponent analytes.

12.3.1. If there are no interfering peaks within the envelope of the multicomponent analyte, the total area
of the standards and samples may be used for quantitation. Any surrogate or extraneous peaks
within the envelope must be subtracted from the total area.• 12.3.1.1. Multiple peak option

This option is particularly valuable if toxaphene is identified but interferences make quantitation based on
total area difficult. Select 3-10 major peaks in the analyte pattern. Calculate the response using the total
area or total height of these peaks. Alternatively, find the response of each of the 3-10 peaks per multi-peak
pesticide, and use these responses independently, averaging the resultant concentrations found in samples
for a final concentration result. When using this option, it is appropriate to remove peaks that appear to be
coeluting with contaminant peaks from the quantitation. (i.e. peaks which are significantly larger than would
be expected from the rest of the pattern.) .

Chlordane may be quantitated either using the multiple peak option (12.3·.1.1) total area option (I2.3.1.2.)
or by quantitation of the major components, ex-chlordane, y-chlordane and heptachlor.

12.3.1.2. Total area option

The total area of the standards and samples may be used for quantitation of multicomponent analyies. Any
surrogate or extraneous peaks within the envelope must be subtracted from the total area. This option
should not be used if there are significant interference peaks within the multicomponent pattern in the
samples. The retention time window for total area measurement must contain at least 90% of the ¥ea of the
analyte.

12.4. Second column confirmation multi-component analytes will only be performed when requested by
the client, because the appearance of the multiple peaks in the sample usually serves as a confirmation
of analyte presence.

• 12.5. Surrogate recovery results are calculated and reponed for decachlorobiphenyl (DCB) unless it is
determined that sample interference has adversely affected the quantitation of that surrogate.
Tetrachloro-m-xylene (TCMX) recovery is reponed in lieu of DCB in samples having the interference,

. CY.-S3CJ



and also may be used in samples in which DCB recovery is low. Corrective action is only necessary if
DeB and TCMX are both outside of acceptance limits.
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•
12.6. Calculation of Column Degradation/% Breakdown (%B)

DDT %B = ADDD + ADDC X 100 .
ADDD + ADDC + ADDr

where:. .
A DDD, A DDE, and A DDr =the response of the peaks for 4,4 '-DOD, -4,4 '-DOE, and 4,4 '
DDT in the column degradation evaluation mix.

Endrin %B = ACK + A£4 X 100
Au +A£4 + Ac

where:
A EK, A EA , and A E =the response of endrin ketone, endrin aldehyde, and endrin in the
column degradation evaluation mix.

13, METHOD PERFORMANCE

13.1. Performance limits for the four replicate iqitial demonstration of capability required under Section
13.1 of the main body of this SOP are presented in Table B-7. The spiking level should be equivalent
to a mid level calibration.

14. POLLUTION PREVENTION

Refer to section 14 of the .8000B section of this SOP.

15. WASTE MANAGEMENT

15.1. Waste generated in this procedure will be segregated and disposed according to the facility
hazardous waste procedures. The Environmental Health and Safety Director should be contacted if
additional information is required. .

16. REFERENCES

SW846, Update III, December 1996, Method 8081A

17. MISCELLANEOUS

17.1. Modifications from Reference Method

None

17.2. Modifications from Previous Revisions

17.3. Substantial revision were made to reflect th~ changes to method 8081 in Update III to SW-846.

CL\-SYO
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Ground water
Low-level Soil
High-level soil/waste

•

•

Table B·1
Standard Analyte list and RePOrtinR Limits

Reponing Limit, IlgIL or Ilg/kg

Compound water soil waste

Aldrin 0.05 1.7 50

a-BHC 0.05 1.7 50

~-BHC 0.05 1.7 50

o..BHC 0.05 1.7 50

y-BHC (Lindane) 0.05 1.7 50

a-Chlordane 0.05 1.7 50

y-Chlordane 0.05 1.7 50

Chlordane (technical) 0.5 17 500
4,4'-DDD 0.05 1.7 50
4,4'-DDE 0.05 1.7 50
4,4'-DDT 0.05 1.7 50
Dieldrin 0.05 1.7 50
Endosulfan I 0.05 1.7 50
Endosulfan II 0.05 1.7 50
Endosulfan Sulfate 0.05 1.7 50
Endrin 0.05 1.7 50
Endrin Aldehyde 0.05 1.7 50
Heptachlor 0.05 1.7 50
Heptachlor Epoxide 0.05 1.7 50
Methoxvchlor 0.1 3.3 100

.Toxaphene 2.0 67 2000
APPENDIX IX ADD ONs
Diallate 1.0 33 1000
Isodrin 0.1 3.3 100
Chlorobenzillate 0.1 3.3 100
Kepone' 1.0 33 1000

1 Kepone IS sometimes requested for analysIs by method 8081A.. However kepone may produce peaks wIth broad
tails that elute later than the standard by up to a minute (presumably due to hemi-acetal formation). As a result
kepone analysis by 8081A is unreliable and not recommended. Analysis by method 8270C is a possible alternative.
Note: alpha chlordane, gamma chlordane, and endrin ketone are not required for some projects.

The following concentration factors are assumed in calculating the Reponing Limits:
Extraction Vol. Final Vol.
looomL IOmL
30 g 10 mL
Ig IOmL

CY·-Sy \



Table B-2

Parameter Recommended Conditions

Injection port temp 220°C
Detector temp 325°C
Temperature program l20°C for I min, 8SC/min to 285°C•. 6 min hold
Column I Rtx-CLPesticides 30m x 0.32mm id, O.5llm
Column 2 Rtx-35 30m x 0.32 mm ip. O.5llm
Column 3 DB-608. 30m X 0.32 mm, 0.25um
Injection 2uL ..
Carrier gas Helium or Hvdrogen
Make up gas Nitrogen
Y splitter Restek or J&W or Supelco glass tee
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Table B-3
Calibration Levels n2lmL ..

Levell Level 2 Leve13 Level 4 Level 5 Level 6-

Individual Mix AB1

Aldrin 5 10 25 50 100 200

j!-BHC (Lindane) 5 10 25 50 100 200

Heptachlor 5 10 25 50 100 200

Methoxychlor 10 20 50 100 200 400 .,

Dieldrin 5 10 25 50 100 200

Endosulfan I 5 10 25 .50 100 200
Endosulfan II 5 10 25 50 100 200
4,4'-DDT 5 10 25 50 100 200
Endrin Aldehyde 5 10 25 50 100 200
Endrin Ketone 5 10 25 50 100 200

~-BHC 5 '10 25 50 100 200

o..BHC 5 10 25 50 100 200

a-BHC 5 10 25 50 100 200

4,4'-DDD 5 10 25 50 100 200
4,4'-DDE 5 10 25 50 100 200
Endosulfan Sulfate 5 10 25 50 100 200
Endrin 5 10 25 50 100 200
a-Chlordane 3 5 10 25 50 100 200

y-Chlordane 3 5 10 25 50 100 200

Multicomponent Standards
Chlordane (TechniCal) 2504

Toxaphene 1000'
Surrogates are included with all the calibration mixes at the following levels:

Tetrachloro-m-xylene 5 10 25 50 100 200
Decachlorobiphenyl 5 10 25 50 100 200

APPENDIXB
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•

1 Standards may b.e splilmto an A and B mIX If resolution of all compounds on both columns IS not obtamed.
2 Level 6 is optional and should 'only be used if linearity can be maintained on the instrument to this level.
3. Compounds may be used in lieu of running a daily technical Chlordane standard for samples that are non-detect for·
technical Chlordane. . .
4 This standard may be used for quantitation of technical chlordane between 50 and 1000 ng/mL. If the chlordane is
more concentrated, the extract must be diluted and reanalyzed.
, This standard may be used for quantitation of toxaphene between 200 and 4000 ng/mL. If the toxaphene is more
concentrated, the extract must be diluted and reanalyzed.



Table B-4
Column Deeradation Evaluation Mix n2lmL

Component Concentration

4,4'-DDT 25
Endrin 25
Tetrachloro-m-xylene (Surro.!1ate) 20
Decachlorobiphenyl (Surrogate) 20
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•
Table B-5

LCSlMatrix Spike and Surro ate Spike levels u2IL or u2ll<2
Aaueous Soil Waste

.!1amrna BHC (Lindane) 0.20 6.67 200
Aldrin 0.20 6.67 200
Heptachlor 0.20 6.67 200
Dieldrin 0.50 16.7 500
Endrin 0.50 16.7 500
4,4'DDT 0.50 16.7 500
Tetrachloro-m-xvlene (Surrogate) 0.20 6.67 200
Decachlorobiphenyl (Surrogate) 0.20 6.67 200

Table B-6
LCSlMatrix Spike and Surrol!ate Spike levels for TCLP 1l2IL or 1l2lk~

Aqueous Waste
Heptachlor 5 500
Heptachlor epoxide 5 . 500
Lindane 5 .. 500
Endrin 5 500
Methoxychlor 10 1000

•

•



All levels
Level 31

Level 31

Mid level (Continuing calibration)

•

•

•
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Table B-'
Suggested Analytical Sequence

Initial Calibration
Solvent blank (optional)
Breakdown Mix
Individual mix AB
Technical Chlordane
Toxaphene
Solvent blank
Up to 20 samples unless 12 hours comes first)"
Solvent blank (optional)
Individual mix AB
Samples
After 12 hours:
Breakdown mix
Individual mix AB
Any other single component analytes
Any multicomponent analytes

A five point curve for any of the multicomponent analytes may be included
If Arochlors are included. a 5 point calibration for Arochlor 1016/1260 should be included with the initial
calibration and a single point for the other Arochlors. The mid point 1016/1260 mix is included with the
daily calibration (every 12 hours).

12 hour Calibration

At least every 12 hours, counting from the start of the initial calibration. or from the start of the last daily calibration,
the retention time windows must be updated using the Individual mix AB. and the breakdown mix must be run before
the continuing calibration.



Table B-8

Performance limits. four replicate initial demonstration of caoabilitv

Compound Initial demonstration, Initial demonstration,
mean recovery limits RSD limits

Aldrin 46-112 21
alpha-BHC 51-122 24
beta-BHC 61-120 32
delta-BHC 49.5-118.5 36
gamma-BHC 57-116

..
23

Chlordane 44.8-108.6 20
4,4'-DDD 52-126 28
4,4'-DDE 46-120 27.5
4,4'-DDT 54-137 36
Dieldrin 42.5-124.5 38
Endosulfan I 43-141 24.5
Endosulfan II 78-171 61
Endosulfan Sulfate 62-132 27
Endrin 49-126 37
Heptachlor 57-100 20
Heptachlor Epoxide 43.5-131.5 25.4
Toxaphene 44.4-111.2 20
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• 1. SCOPE AND APPLICATION
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- 1.1. This SOP Appendix describes procedures to be used when SW-846 Method 8000B is applied to the
analysis of polychlorinated biphenyls (PCB) by GClECD. This Appendix is to be applied when SW
846 Method 8082 is requested. and is applicable to extracts derived from any matrix which are .
prepared according to the appropriate Quanterra sample extraction SOPs. (CORP-Op-oool). The
PCBs are determined and quantitated as Arochlor mixes.

Table C-I lists compounds which are routinely determined by this method and gives the Reponing
Limits (RL) for each matrix. RLs given are based on the low level standard and the sample preparation
concentration factors. Matrix interferences may result in higher RLs than those listed.

Note: SW-846 method 8082 provides incomplete guida:nce for determination of ihdividual PCB
congeners. This SOP does not include directions for congener specific analysis.

2. SUMMARY OF METHOD

This method presents conditions fOf the analysis of prepared extracts of PCBs. The PCBs are injected onto
the column and separated and detected by electron capture detection. Quantitation is by the external
standard method.

3. DEFINITIONS

Refer to the QAMP for definitions of terms used in this document.

4. INTERFERENCES

• 4.1. Refer to the method 8000B section of this SOP for information regarding chromatographic interferences.

4.2. Interferences in the GC analysis arise from many compounds amenable to gas chromatography ~at give a
measunible response on the electron capture detector. Phthalate esters, which are common plasticizers, .
can pose a major problem in the determinations. Interferences from phthalates are minimized by
avoiding contact with any plastic materials.

4.3. Sulfur will interfere and can be removed using procedures described in SQP CORP-Op-oooi.

4.4. Interferences co-extracted from samples will vary considerably from source to source. The presence of
. 'in~erferences may raise quantitation limits for individual samples. Specific cleanups may be performed

on the sample extracts, including fiorisil cleanup (Method 3620), Gel Permeation Chromatograph'y
(Method 3640), and Sulfur cleanup (Method 3660). These cleanup procedures are included in SOP #
CORP-OP-ooo I.

5. SAFETY

5.1. Refer to section 5 of the Method 8000B SO~ for general safety requirements.

5.2. Aroclors have been classified as a potential carcinogen under OSHA. Concentrated solutions of Aroclors
must be handled with extreme care to avoid excess exposure. Contaminated gloves and clothing must
be removed immediately. Contaminated skin surfaces must be washed thoroughly.

•
6. EQUIPMENT AND SUPPLIES

6.1. Refer to Section 6 of the 8000B section of this SOP. A 63Ni electron capture detector is required.

6.2. Refer to Table C-2 for analytical columns.



6.3. Microsyringes, varIous sizes, for standards preparation, sample injection, and extract dilution.
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•7. REAGENTS AND STANDARDS

7.1. Refer to the method 8000B section of this SOP for general requirements for reagents and supplies. All
staDdards for this method must be replaced

7.2. Refer to Table C-3 for details of calibration standards.

7.3. Surrogate Standards

Tetrachloro-m-xylene and decachlorobiphenyl are the surrogate standards.. Other surrogates may be
used at· client request. Refer to Table C-4 for details of surrogate standards.

8. SAMPLE COLLECTION, PRESERVATION AND STORAGE

Refer to Section 8 of the 8000B section of this SOP.

9. QUALITY CONTROL

Refer to Section 9 of the 8000B section of this SOP.

10. CALmRATION AND STANDARDIZATION

10.1. Refer to Section 10 of the 8000B section of this SOP for general calibration requirements.

10.2. Initial Calibration

10.2.1. Refer to Table C-5 for the initial calibration analytical sequence.

10.2.2. The response for each Arochlor will be calculated by the procedures described in the general
method for GC analysis, with the following modifications.

10.2.3. A five point calibration of the Arochlor 1016/1260 mix is generated with at least mid level single
points for the other Aroelor mixes. The average response factor is used to quantitate Arochlors
1260 and 1016, other Arochlors are quantitated from the mid level single point.

10.2.4. The analyst may include a full 5 point calibration for any of the Arochlors with the initial
calibration.

10.2.5. The high and low standards for the initial 5 point calibration of 1016/1260 define the acceptable
quantitation range for the other Arochlors. If any Arochlor is determined above this concentration
the extract must be diluted and reanalyzed.

10.2.6. If the analyst knows that a specific Arochlor is of interest for a particular project, that Arochlor
may be used for the five point calibration rather than the 1016/1260 mix.

10.2.7. The surrogate calibration curve is calculated from the Aroelor 1016/1260 mix. Surrogates in the
other calibration standards are used only as retention time markers.

•

10.2.8. Two options are possible for quantitation of Aroelors. The same quantitation option must be used
for standards and samples.

Select 3-10 major peaks in the analyte pattern. Calculate the response using the total area or total height of
these peaks. Alternatively, find the response of each of the 3-10 peaks per Aroclor, and use these responses

10.2.8.1. Multiple peak option

•



independently. averaging the resultant concentrations found in samples for a final concentration result.
When using this option. it is appropriate to remove peaks that appear to be coeluting with contaminant
peaks from the quantitation. (i.e. peaks which are significantly larger t,han would be expected from the rest
of the pattern.)

•
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10.2.8.2. Total area option

•

The total area of the standards and samples may be used for quantitation of multicomponent analytes. Any
surrogate or extraneous peaks within the envelope must be subtracted from the total area. This option
should not be used if there are significant interference peaks within the multicomponent pattern in,the ,
samples. The retention time window for total area measurement must contain at least 90% of the area of the ~

analyte.

10.3. t'2 hour Calibration

The 12 hour calibration verification must be analyzed' within 12 hours of the start of the initial
calibration and at least once every 12 hours thereafter if samples are being analyzed. If there is a break
in the analytical sequence of greater than 12 hours. then a new continuing calibration run must be
analyzed before proceeding with the sequence. If more than 12 hours have elapsed since the injection
of the last sample in the analytical sequence, a new analytical sequence must be started with a 12 hour
calibration.

10.3.1. At a minimum. the 12 hour calibration includes analysis of the Arochlor 1260/1016 mix.

10.3.2. It is adequate to verify calibration with a mixture of Aroclors 1016 and 1260. If a specific Aroclor
is expected. it should be included in the daily calibration check.

10.3.3. The retention time windows for any analytes included in' the daily calibration are updated.

10.3.4. For this method samples must be bracketed with successful calibration verification runs.

10.4. Calibration verification

The :\focblor 1260/1016 calibration mix is analyzed as the calibration verification standard. This is
analyzed after every 20 samples. including matrix spikes. LCS. and method blanks. (Depending on the
type of samples. it may be advisable to analyze verifications more frequently in order to minimize
reru~s.).

10.4.1. A mid level standard is used for the calibration verification.

11. PROCEDURE

11.1. Refer to the method 8000B section of this SOP for general procedural requirements.

11.2. Extraction

The extraction procedure is described in SOP No. CORP-OP-OOOI.

11.3. Cleanup

Cleanup procedures are described in SOP No. CORP-OP-OOOI.

11.4. Suggested gas chromatographic conditions are given in Table C-2.

11.5. Allow extracts to warm to ambient temperature before injection.

• 11.6. The suggested analytical sequence is given in Table C-5 .
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•12.1. Identification of Arochlors

Retention time windows are used for identification ofArochlors. but the "fingerprint" produced by
major: peaks of those analytes in the standard is used in tandem with the retention times for
identification. The ratios of the areas of the major peaks are also taken into consideration.
Identification may be made even if the retention times of the peaks in the sample fall outside of the
retention time windows of the standard, if in the analyst's judgment the fingerprint (retention time and
peak ratios) resembles the standard chromatogram.

A clearly identifiable Arochlor pattern serves as confmnation of single column GC analysis. However,
if the pattern is not clear, or if no historical data for the site is available, then second column
confmnation must be performed.

12.2. Quantitation of Arochlors

Use 3-10 major peaks or total area for quantitation

If the analyst believes that a combination of AroeIor 1254 and 1260, or a combination of 1242,1248
and 1232 is present, then only the predominant Arochlor is quantitated and reponed. but the suspicion
of multiple Aroclors is discussed in the narrative. If well separated Aroclor patterns are present, then
both Aroclors are quantitated and reponed.

12.3. If there are no interfering peaks within the envelope of the Arochlor, the total area of the standards
and samples may be used for quantitation. Any surrogate or extraneous peaks within the envelope must
be subtracted from the total area.

12.4. Second column confmnation of Aroclors will only be performed when requested by the client, or if
the pattern is not clear or there is no historical data leading to a suspicion that Arochlors may be
present. The appearance of the multiple peaks in the sample usually serves as a confirmation of
Aroclor presence. •

12.5. Surrogate recovery results are calculated and reponed for decachlorobiphenyl (DCB) unless it is
determined that sample interference has adversely affected the quantitation of that surrogate.
Tetrachloro-m-xylene (TCMX) recovery is reponed in lieu of DeB in samples having the interference,
and also may be used in samples in which DCB recovery is low. Corrective action is only necessary if
DCB and TCMX are both outside of acceptance limits.

13.. METHOD PERFORMANCE

13.1. Performance limits for the four replicate initi~1 demonstration of capability required under Section
13.1 of the main body of this SOP are recovery of70-130%. The spiking level should be equivalent to
a mid level calibration.

13.2. Method detection limits (MOL) are determined for Arochlor 1016 and 1260. Arochlor 1016
represents. an Arochlor consisting primarily of low chlorinated cong'eners while Arochlor 1260
represents an Arochlor consisting primarily of high chlorinated congeners. The same reponing limit is
applied to all Arochlors, and must be supponed by both MDLs.

14. POLLUTION PREVENTION

Refer to section 14 of the 8000B section of this SOP.

•
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• 15. WASTE MANAGEMENT

15.1. Waste generated in this procedure will be segregated and disposed according to the facility
hazardous waste procedures. The Environmental Health and Safety Director should be contacted if
additional information is required.

16. REFERENCES

SW846, Update ill. December 1996, Method 8082

17. MISCELLANEOUS

17.1. Modifications from Reference Method

17.1.1. Method 8082 includes limited direction for congener specific quantitation. This is outside the
scope of this SOP.

17.2. Modifications from Previous Revisions

The 8082 procedure was added to this revision.

17.3.

•

•
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•

Ground water
Low-level Soil
High-level soil 1 waste

Table C-l
Standard Analvte list and Reportinl! Limits

Reporting Limit, 1lg!L or Ilg/kg

Compound water soil waste

AroClor-1016 1.0 33 1000

Aroclor-1221 1.0 33 1000

Aroclor-1232 1.0 33 1000

Aroclor 1242 1.0 33 1000

Aroclor-1248 1.0 33 1000

Aroclor-1254 1.0 33 1000

Aroclor-1260 1.0 33 1000

The following concentration factors are assumed in calculating the Reporting Limits:
Extraction Vol. Final Vol.
lOOOmL IOmL
30 g 10 mL
Ig IOmL

Table C-2

Parameter Recommended Conditions

Injection port temp 220°C
Detector temp 325°C
Temperature program 70°C for 0.5min, 30°C/min to 190°C, 2SC/min to 225, 18°C/min to

280°C, 3 min hold
Column I . DB-5 or Rtx-5 30m x 0.32mm id. O.5um
Column 2 DB-1701 or Rtx 1701 30m x 0.32 mm id, O.25um
Column 3 DB-608, 30m X 0.32 mm. O.25um
Injection 1-2uL
Carrier gas Helium or Hydrogen
Make up j!as Nitrogen
Y splitter Restek or J&W or Supelco glass tee

•

•



Table C·3
- Calibration Levels nelmL

Levell Level 2 Level 3 Level 4 Level 5 Level 61

Aroclor 1016/1260 100 200 500 1000 2000 4000
Aroclor 12422 500
Aroclor 1221 +12542 500
Aroclor 12322 500
Aroclor 12482 500
Surrogates are included with all the calIbration mixes at the following levels:

Tetrachloro-m-xvlene 5 10 25 50 100 200
Decachlorobiphenvl 5 10 25 50 100 200

•
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•

•

1 Level 6 IS optional and should only be used if linearity can be maintained on the instrument to this level.
2 Arochlors may be quantitated within the range 100 to 2000 nglmL (4000nglmL if the level 6 1016/1260 standard is
included). If the Arochlor is more concentrated. it must be reanalyzed at a dilution.

Table C-4
LCSlMatrix Spike and Surrogate Spike levels for Aroclor analysis with Acid Cleanup

ueIL or ul!!lu!
Aqueous Soil Waste

Aroclor 1016/1260 10 333 10.000
Tetrachloro-m-xvlene (Surrogate) 0.20 6.67 200
Decachlorobiphenvl (Surrogate) 0.20 6.67 200
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Suggested Analytical Sequence
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,.

Levell
Level 2
Leve13
Level 4
Leve15

Level 3

Level 332

Initial Calibration
·lnjection #
1 Solvent blank (optional)
2 Aroclor 1016/1260
3 Arodor 1016/1260
4 Aroclor 101611260
5 Aroclor 1016/1260
6 Arodor 1016/1260
7 Aroclor 1232 Leve13
8 Aroclor 1242 Leve13
9 Aroclor 1248 Level 3
10 Aroclor 1221/1254
11 Solvent blank
12-31 Sample 1-20 (or as many samples as can be analyzed in 12 hours

Solvent blank (optional)
Aroclor 101611260

etc

12 hour Calibration

At least every 12 hours, counting from the start of the initial calibration, or from the start of the last daily calibration,
the retention time windows must be updated using the Arochlor 1260 1 1016 mix. Mid level standards of any other
Arochlors expected to be present in the samples are also injected. •

\ •
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SCOPE AND APPLICATION

This method is applicable to the gas chromatographic determination of Chlorinated phenoxy acid herbicides
in extracts prepared by SOP CORP-OP-OOOL The herbicides listed in Table DI are routinely analyzed.
Other chlorinated acids may be analyzed by this method if the quality control criteria in section 9 and the
initial demonstration of method performance in section 13 are met.

•

2. SUMMARY OF METHOD

This method presents conditions for the analysis of prepared extracts of phenoxy acid herbicides by gas
chromatography. The herbicides, as their methyl esters; are injected onto the column, separated. and
detected by electron capture detectors. Quantitation is by the external standard method.

3. DEFINITIONS

Refer to the QAMP for definitions of terms used in this document. .

4. INTERFERENCES

4.1. Refer to the method 8000B section of this SOP for general information regarding chromatographic
interferences.

4.2. Chlorinated acids and phenols cause the most direct interference with this method.

4.3. Sulfur may interfere and may be removed by the procedure described in SOP#CORP-OP-OOOL

5. SAFETY

5.1. Refer to section 5 of the Method 8000B SOP for general safety requirements.

6. EQUIPMENT AND SUPPLIES

6.1. Refer to Section 6 of the 8000B section of this SOP. A Ni63 electron capture detector is required.

6.2. Refer to. Table D2 for analytical columns.

6.3. Microsyringes, various sizes, for standaJ:ds preparation. sample injection, andex~act dilution.

7~ REAGENTS AND STANDARDS

7.1. Refer to section 7 of the 8000B section of this SOP for general information on reagents and standards.

7.2. Refer to Table D-3 and D-4 for details of calibration and other standards.

8. SAMPLE PREPARATION, PRESERVATION AND STORAGE

Refer to section 8 of the 8000B section of this SOP.

•
9. QUALITY CONTROL

9.1. Refer to Section 9 of the 8000B section of this SOP for quality control requirements, including the initial
demonstration of capability, definition of a batch, surrogate limits, method blanks, laboratory control
samples (LCS), and matrix spikes (MS).

9.2. Refer to Ta.ble D-5 for minimum performance criteria for the initial demonstration of capability.
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9.3. Refer to Table D-4 for the components and levels of the LCS and MS mixes.

10. CALmRATION AND STANDARDIZATION

SOP No. CORP-GC-OOOI
Revision No: 4
Revision Date: 02113/98
Page D2 ofD6

•
10.1. Refer to Section 10 of the 8000B section of this SOP for general calibration requirements.

10.2. External standard calibration is used for this method. "

10.3. A mid level standard is used for the continuing calibration.

10.4. Refer to Table D-2. for details of GC operating conditions.

11. PROCEDURE

11.1. Refer to the method 8000B section of this SOP for procedural "requirements.

11.2. Extraction

The extraction procedure is described in SOP #CORP-OP-OOO I.

11.3. Cleanup

The alkaline hydrolysis and subsequent extraction of the basic solution described in the extraction
procedure provides an effective cleanup.

11.4.1. The daily calibration must be analyzed at least once every 24 hours when samples are being
analyzed. If there is a break in the analytical sequence of greater than 12 hours. then a new
continuing calibration run must be analyzed before proceeding with the sequence. If more than 24
hours have elapsed since the injection of the last sample in the analytical sequence. a new
analytical sequence must be started with a daily calibration.

11.4. Analytical Sequence

The analytical sequence starts with an initial calibration of at least five points. or a daily calibration that
meets % difference criteria from an existing initial calibration. •

11.4.2. The daily calibration consists of mid level standards of all analytes of interest. Retention time
windows must be updated with the da!ly calibration.

11.4.3. After every 12 hours a contin"uing calibration is.analyzed. The continuing calibration consists of
mid level standards of all analytes of interest. Retention time windows are updated with
continuing calibrations.

11.5. Gas Chromatography

Chromatographic c~nditions are listed in Table D-2.

12. DATA ANALYSIS AND CALCULATIONS

12.1. Refer to the 8000B section of this SOP for identification and quantitation of single component
analytes.

12.2. The herbicides are analyzed as their methyl esters. but reported as the free acid. For this reason it
is necessary to correct the results for the molecular weight of the ester versus the free acid. This is
achieved through the concentrations of the calibration standards. For example the 20llgIL calibration
standard for 2,4-D contains 21.3 IlgIL of the methyl ester. No further correction is necessary.

Cy - 55:0'
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• 13. MEmOD PERFORMANCE
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•

•

13.1. Multiple laboratory performance data has not been published by the EPA for this method. Table D-
S lists minimum performance standards required by Quanterra for .the four replicate initial
demonstration or capability (required by Section 13.2 of the 8000B part of this SOP) for this method.
The spiking level should be equivalent to a mid level calibration.

14. POLLUTION PREVENTION

This method does nqt contain any specific modifications that serve to minimize or prevent pollution.
,.

IS. WASTE MANAGEMENT

Waste generated in this procedure will be segregated and disposed according to the facility hazardous waste
procedures. The Environmental Health and Safety Director should be contacted if additional information is
required.

16. REFERENCES

Method 81S1A, SW-846, Update m. December 1996

17. MISCELLANEOUS

17.1. Modifications from Reference Method

Refer to the method 8000B section of this SOP for modifications from the reference method.

17.2. Modifications from Previous Revision

Modifications to the calibration directions were made in order to make the method consistent with
method 8000B.
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17.3. Tables
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•
Table 0-1

Standard Analyte list

Compound CAS Number Reponing Limit. ~g/L or ~g/kg
Aqueous Soil Waste

2,4-0 94-75-7 4 80 4000
2,4-DB 94-82-6 4 80 4000
2,4,5-TP (Silvex) 93-72-1 1 20 1000
2,4,5-T . 93-76-5 1 20 1000
Dalapon 75-99-0 2 40 2000
Dicamba 1918-00-9 2 40 2000
Dichloroprop 120-36-5 4 80 4000
Dinoseb 88-85-7 0.6 12 600
MCPA 94-74-6 400 8000 400.000
MCPP 93-65-2 400 8000 400.000

The following concentration factors are assumed in calculating the Reporting Limits:

Ground water
Low-level Soil without GPC
High-level soil/waste

Extraction Vol.
1000 mL
50 g
1 g

Final Vol.
lOmL
lOmL
IOmL

Dilution Factor
20
20
20 •Specific reponing limits are highly matrix dependent. The reponing limits listed above are provided for guidance

only and may not always be achievable. For special projects. the extracts may be analyzed without any dilution. .
resulting in reponing limits 20 times lower than those in Table 0-1.

Table D·2
Instrumental Conditions

PARAMETER Recommended conditions
Injection Don temp 220°C
Detector temp 325°C
Temperature program 80.2/30/170.0/11180.1
Column 1 DB-5MS or RTX 5 30x0.32. 0.5um
Column 2 DB-l70l or Rtx-1701
Injection 1-2~L

Carrier gas Helium / Hydrogen
Make up gas Nitrogen

Recommended conditions should result in resolution of all analytes listed in Table D-l.

•



Table D·3

Calibration Standards, free acid equivalent (methvl ested nwmL

Compound Levell Level 2 Level 3 Level 4 Level 5 Level 6-
2,4-D 20 (21.3) 40 (42.5) 80 (85.1) 160 (170) 320 (340) 640 (681)
2,4-DB 20 (21.1) 40 (42.2) 80 (84.5) 160 (169) 320 (338) 640 (676)
2,4,5-TP [Silvexl 5 (5.25) 10 (10.5) 20 (21.1) 40 (42.1) '80 (84) 160 (168)
2,4,5-T 5 (5.27) 10 (10.5) 20 (21.1) 40 (42.2) 80 (84.4) 160 (169)
Dalapon 10 (11.0) 20 (22.0) 40 (43.9) 80 (87.8) 160(176) 320 (351) .
Dicamba 10 (10.6) 20 (21.3) 40 (42.5) 80 (85.1) . 160(170) 320(340)
Dichloroprop 20 (21.2) 40 (42.4) 80 (84.8) 160 (170) 320 (339) 640 (678)
Dinoseb 3 (3.17) 6 (6.35) 12 (12.7) 24 (25.4) 48 (50.8) 96 (102)
MCPA 2,000 4,000 8,000 16,000 32,000 64,000

(2,140) (4,280) (8,560) (17,100) (34000) (68.000)
MCPP 2,000 4,000 8,000 16,000 32,000 64.000

(2,120) (4,260) (8,520) (17,000) (34,100) (68.200)
2,4-DCAA 20 40 80 160 320 640
[Surrogate]

•
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•

IThe calibration standard solutions contain the herbicides as their methyl esters at the levels in parentheses above.
These levels are equivalent to the free acid levels also listed above. The herbicides are reported as the free acids.

2 Level 6 is optional

The reporting limits listed in Table D-l will be achieved with these calibration levels and a 20 fold dilution 'of the
sample extract. Lower reporting limits can be achieved with lesser dilutions of the sample extract.



Table D-4
LCSlMatrix Spike and Surrol ate SDike levels u2IL or u2lll21

Aoueous Soil Waste

2,4-D 16 800 16000

Silvex 4 200 4000

2,4,5-T 4 200 4000
2,4-DB 16 800 16000
Dalapon 8 .400 8000 .

DCAA (surroj!ate) 16 800 16000

APPENDIXD
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I LCS, MS and SS spikes are as the free acid.
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Table D-5
Performance limits, four replicate initial demonstration of capabilitv

Compound Initial demonstration, Initial demonstration,
mean recovery limits RSD limits

2,4-D 50-150 25
2,4-DB 50-ISO 25
2,4,5-TP (Silvex) 50-150 25
2,4,5-T 50-ISO 25
Dalapon 50-150 25
Dicarnba 50-ISO 25
Dichloroprop 50-150 25
Dinoseb 25-120 40
MCPA 50-150 25
MCPP 50-ISO 25

eLl -s:co
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1. SCOPE AND APPLICAnON

1.1. this method is applicable to the analysis of Ammonia using a LACHAT
QUIKCHEM AE autoanalyzer system by EPA Method 350.1.

1.2. CAS Number: 7664-41-7.

1.3. The detection limit is 0.1 mgIL as N.

1.4. This method is applicable to drinking, surface and saline water, domestic and
industrial wastes. Non-aqueous samples may also be analyzed if first extracted with
deionized water.

1.5. Instrument response is linear to at least 20 mgIL under the conditions stated in the
method. However, the instrument is usually only calibrated over the range 0.1 to 5
mgIL in order to improve sensitivity and avoid a large number of calibration points.

•

2.

1.6. Approximate analytical time is 2 minutes per sample.

SUMMARY OF l\1ETHOD

2.1. Samples are analyzed on the LACHAT QUIKCHEM AE system. The method is
based on the Berthelot reaction: ammonia reacts with alkaline phenol and sodium
hypochlorite to form indophenol blue. The blue color is intensified using sodium
nitroprusside. The LACHAT measures absorbance at 630 nm. According to Beer's
Law, the absorbance or'the reaction product is directly proportional to ammonia
concentration.

•
3. DEFINITIONS

3.1. Deionized water

3.1.1. Distilled water pumped through the Millipore.system to ensure that it is
ammonia-free water.

3.2. Definitions of terms used in this SOP may be found in the glossary of the Quality
Assurance Management Plan (QAMP).

4. INTERFERENCES

•
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4.1. Suspended matter may clog the system. Particulates may be removed by manual
. filtration.

4.2. High concentrations of calcium and magnesium may cause a precipitate to form. To
prevent precipitation, use EDTA for river and industrial water and tartrate for sea
w~~ ,

4.3. Turbidity may cause interferences in the samples. Turbidity is removed by manual
filtration.

4.4. Color may cause interference in the samples. Color may be prevented by running the
samples through the manifold as all the reagents are pumping through with deionized
water. Non colored samples are run through the manifold as all the reagents are
pumping through with sodium hypochlorite. The results from the colored samples are
then subtracted f~om the non colored samples to obtain the corrected result

4.4.1. NOTE: Highly colored samples must be diluted prior to analysis.

4.5. Ammonium hydroxide is a frequently used laboratory reagent so care must be taken
when handling to prevent contamination of samples, reagents, and standards. Other
commonly used cleaning compounds may also contain ammonia and contribute to
contamination.

4.6. Since the method uses a heating coil, the carrier and buffer reagents must be degassed
with helium. Bubble helium vigorously through solution for one minute to degas
reagents.

5. SAFETY

5.1. Procedures shall be carried out in a manner that protects the health and safety of all
Quanterra associates.

5.2. Eye protection that satisfied ANSI Z!67.1 (as per the Chemical Hygiene Plan),
.laboratory coat, and chemically resistant gloves must be worn while samples,
standards, solvents, and reagents are being handled. Disposable gloves that have been
contaminated will be removed and discarded; other gloves will be cleaned
immediately. .

5.2.1. Neoprene, natural rubber, and butyl gloves provide varying degrees of
protection against those chemicals listed. Refer to permeation/degradation
charts for the actual data.
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5.3. The health and safety hazards of many of the chemicals used in this procedure have
not been fully defIned. Additional health and safety information can be obtained from
the Material Safety Data Sheets (MSDS) maintained in the laboratory.

5.3.1. The following materials are known to be corrosive: sodium phenolate, sodium
hypochlorite, ammonia, sulfuric acid.

5.3.2. Phenol is highly toxic and can be readily absorbed through the skin. Wear
gloves when handling. Avoid breathing the fumes by handling phenol in a
fume hood. In case of skin contact, flush with water for at least 15 minutes.

_Notify your project manager or team leader or safety officer of any spills or
exposures.

5.3.3. Sodium nitroprusside can release cyanide. Avoid contact with acids.

5.3.4. Exposure to chemicals must be m;lintained as low as reasonably achievable,
therefore, unless they are known to be non-hazardous, all samples must be
opened, transferred and prepared in a fume hood, or under other means of
mechanical ventilation. Solvent and waste containers will be kept closed
unless transfers are being made.

5.3.5. The preparation of standards and reagents will be conducted in a fume hood
with the sash closed as far as the operations will permit.

5.3.6. All work must be stopped in the event of a known or potential compromise to
the health and safety of a Quanterra associate. The situation must be reported "
immediately to "a laboratory supervisor.

5.3.7. Wear gloves and apron when handling concentrated acid and bases. Transport
only in approved carriers. Avoid breathing fumes and vapors; handle in a
fume hood. Neutralize and clean up any spills immediately. In case of skin
contact, flush affected area with water for at least 15 minutes. Notify your
project manager or team leader or safety officer of any spills or exposures.

6. "EQUIPMENT AND SUPPLIES "

6.1. LACHAT QUIKCHEM AE Automated Flow "Injection Ion Analyzer, consisting of:

6.1.1. Automatic sampler

6.1.2. Proportioning pump

•

•

•
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6.1.3. Injection Module equipped with microloop

6.1.4. Colorimeter with 630 nm fIlter and·lO nun flow cell

6.1.5. Reaction module #1O-107-06-1-A

6.1.6. Heating coil (60°C)

6.1.7. QuikCalc II Software System

6.1.8. Disposable autosampler vials

6.1.9. Miscellaneous laboratory apparatus and glassware.

7. REAGENTS AND STANDARDS

7.1. Sulfuric acid for Trace Element Analysis

7.1.1. Malinkrodt AR Select Sulfuric acid.

7.2. Sodium Phenolate:

7.2.1. In a hood, weigh and dissolve 83 g crystalline phenol (or 88 rnL 88% liquefied
phenol) in about 600 rnL deionized water. While mixing, cautiously add 32 g

. sodium hydroxide and allow to dissolve. Cool to room temperature, dilute to .
1 liter with deionized water, and mix well.

7.3. Sodium Hypochlorite:

7.3.1. Dilute 250 rnL household bleach (5.25% NaOCI) to 500 rnL with deionized
water.

7.4. EDTA Buffer (5%):

7.4.1. Dissolve 50.0 g disodium ethylenediaI11ine tetraacetate and 5.5 g sodium
hydroxide in about 900 rnL deionized water. Cool to room temperature, dilute
to 1 liter, and mix well. Degas this reagent with helium just before use.

7.5. Sodium Nitroprusside:

7.5.1. Dissolve 3.5 g sodium nitroprusside in 1000 rnL deionized water and mix.

C4 - 5(05
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7.6. Ammonia Stock Standard, 1000 mgIL as N:

7.6.1. Dry ammonium chloride at 105°C for one hour and cool in a desiccator.
Dissolve 3.819 g in deionized water and dilute to 1 liter.

7.7. Intennediate Standard, 100 mgIL as N: .

" .
7.7.1. Dilute 10 mL 1000 mgIL Stock Standard to 100 mL with deionized Water.

7.8. Working Standards:

7.8.1. Dilute the intennediate standard (10 mgIL) with deionized water as follows:

•

Std. Aliquot CmL)
A 5.0
B 2.0
C 1.0
D 0.5
F 0.1
G 0

Final Volume CmL)
100
100
100
100

100

Cone. CmgIL as N)
5.0
2,0
1.0
0.5
0.1
o(Blank) •

7.9. DCS Solution: The DCS solution is a 2.0 mgIL mid-level standard.

7.10. A reference standard prepared from an independent source is also run.

7.1O.I.I.NOTE: Store all reagents at room temperature.

8. SAMPLE COLLECTION, PRESERVATION AND STORAGE

8.1. Samples are to be collected in plastic or glass containers, acidified with sulfuric acid
to pH < 2, and refrigerated to 4°C.

8.1.1. If 0.2 mL of sulfuric acid is added to the sample, then 0.2 mL of sulfuric acid
must be added to the wash water and standards.

8.2. The holding time for Ammonia is 28 days.

9. QUALITY CONTROL

•
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9.1. One method blank must be extracted with every process batch of similar matrix, not
to exceed twenty (20) samples. The method blank is an aliquot of laboratory reagent
water processed in the same manner and at the same time as the associated samples.
Corrective actions must be documented on a Non-Conformance memo, then
implemented when target analytes are detected in the method blank above the
reporting limit or when surrogate recoveries are outside control limits. Re..extraction
of the blank, other batch QC, and the affected samples are required when'the method
blank is deemed unacceptable. See Quanterra Inc. QA Policy 003 for specific
acceptance criteria.

9.2. A Laboratory Control Sample (LCS) must be extracted with every process batch of
similar matrix, not to exceed twenty (20) samples. The LCS is an aliquot of
laboratory matrix (e.g. water, Ottawa sand, sodium sulfate, etc.) spiked with analytes
of known identity and concentration. The LCS must be processed in the same manner
and at the same time as the associated samples. Corrective actions must be
documented on a Non-Conformance memo, then implemented when recoveries of
any spiked analyte is outside control limits provided on the LIMS or by the client.
Re-extraction of the blank, other batch QC and all associated samples are required if
the LCS is deemed unacceptable. See Quanterra Inc. QA Policy 003 for specific
acceptance criteria.

9.3. A Matrix SpikelMatrix Spike Duplicate (MSIMSD or MS/SD) pair must be extracted
with every process batch of similar matrix, not to exceed twenty (20) samples. An
MSIMSD pair are aliquots of a selected field sample spiked with analytes of known
identity and concentration. The MSIMSD pair must be processed in the same manner
and at the same time as the associated samples. Spiked cinalytes with recoveries or
precision outside control limits must be within control limits in the LCS. Corrective
actions must be documented on a Non-Conformance memo, then implemented when
recoveries of any spike, analyte is outside control limits provided on the LIMS or by
the client. Re-extraction of the blank, an LCS, the selected field sample, the'
MSIMSD may be required after evaluation and review. ,

9.4. ' A duplicate control sample (LCSD or DCS) must be substituted when insufficient
sample volume is provided to process an MSIMSD pair. The LCSD is evaluated in
the same manner as the LCS. See Quanterra Inc. QA Policy 003 for specific
acceptance criteria. '

9.5. QC Samples

9.5.1. Aqueous samples require a reagent blank. For soil extractions, a prep blank is
required with every batch of 20 or less samples.
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•9.5.2. Two DCS samples are required per 20 samples.

9.5.3. Duplicates may be required for project specific QC.

9.5.4. Matrix Spike and Matrix Spike Duplicate are prepared at a frequency of an
MSIMSD pair per twenty samples as required by the California DOHS. Client
requested QC may be used to satisfy this requirement. .

9.6. Blanks must be less than the detection limit.

9.7. DCS/SCS recovery and DCS relative percent difference (RPD) must be within control
limits. Current limits are in LIMS.

10. CALffiRATION AND STANDARDIZATION

10.1. Standard checks must be within 10% of the expected value.

10.2. The calibration curve must have a correlation coefficient of 0.995 or greater and must
consist of a minimum of 5 standards in addition to the blank.

10.3. A reagent blank and an Initial Calibration Verification Standard (ICV) must be •
analyzed following initial calibration and prior to sample. analysis.

lOA. A reagent blank and a Continuing Calibration Standard (CCV) are to be placed on the
sampler after every 10 or less samples and also at the end of all samples. The CCV
standard may be made from the same source as the initial calibration standards.

11. PROCEDURE

11.1. One time procedural variations are allowed only if deemed necessary in the
professional judgment of supervision to accommodate variation in sample matrix,
radioactivity, chemistry, sample size, or other parameters. Any variation in procedure
shall be completely documented using a Nonconformance Memo and is approved by a
Technical Specialist and QA Manager. If contractually r~quired, the client shall be
notified. The Nonconformance Memo shall be filed in the project file.

11.2. Any unauthorized deviations from this procedure must also be documents as a
nonconformance, with a cause and corrective action described.

11.3. Sample Preparation

•



•
SOP No.SAC-WC-O105
Revision No. 2.1
Revision Date: 11/18/97
Page: 9 of 12

11.3.1. Soils must be taken through the D.1. Leach procedure before analysis. See
SOP # LM-CAL-1012.

11.3.2. Check the pH of all samples to ensure that they have been properly preserved.
If necessary, add sulfuric acid to produce a pH of less than 2.

11.4. Instrument Start-up
"

•

•

11.4.1. Set up and operate the instrument in accordance to manufacturer's instructions.
Install the Ammonia manifold according to manufacturer's instructions. Use
deionized water as the carrier.

11.4.2. Inspect manifold for proper connections.

11.4.3. Prepare working standards. Refer to section 7.

11.4.4. Tum on the power to the system unit, pump, autosampler, and the software
system. Allow the heating coil to warm up to 60°C. The control switch is
located on the back of the system unit under the back cover.

11.4.5. Place reagent lines into proper containers. Fasten down the pump tube
cassettes and tighten the tension one notch. Make sure the reagent tubes are in
acceptable condition.

11.4.6. Pump reagents through all lines until all air bubbles have been pumped out.

,11.4.7. Load the AMMONIA method onto the computer. The Ammonia background
will'appear on the slaved computer screen.

11.4.8. If the flow system is working properly, then the average baselines should be
stable in approximately two minutes. No adjustment for the baseline locations
or peak heights is necessary. The baseline locations and peak heights are
already set in the software based on the highest standard solution. Depending
on the age of the color reagent, peak heights might vary slightly.

11.5. Analysis

11.5.1. Fill the culture tubes with the working standards and place in the autosampler
positions indicated by the letters corresponding to each standard in decreasing
concentrations.
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11.5.2. Place the ICV (DCS) in position 1 of the sampler, followed by the ICB and
reference standard in positions 2 and 3 respectively. Additional blanks and
DCS are to be analyzed at the beginning of every set of 20 or less samples.
Reagent blanks and CCV are to be analyzed.every 10 samples or less and'at
the end of all samples. If applicable, prep blank and DCS are 'run and counted
as regular samples.

,11.5.3. Load the autosampler with all samples, recording the location of each sample
number, blank, DCS, etc. on the bench sheet. While the sampler is loading
and is preparing to run, enter the recorded information into the computer. Be
sure to record and enter any dilution or prep factors.

11.5.4. Start the analysis.

11.5.5. The instrument will analyze the standards and proceed with the samples if the
correlation coefficient> 0.995. If the calibration curve is not acceptable,
locate and correct the problem and then re-calibrate. The instrument should
be monitored periodically to make sure that standard checks are in conu:ol and
no other problems arise. The calibration statistics and raw data prints out at
the end of the run.

11.5.6. Check the printout for off scale samples and rerun if necessary.

11.5.7. If additional samples need to be analyzed, reload the autosampler and enter the
new tray information. Since the instrument is already calibrated, continue
direct analysis of the new samples.

11.6. Instrument Shut-Down

11."6.1. Place ~l reagent lines in deionized water and pump for five minutes. Then
remove the lines from the water and pump the system dry.

11.6.2. Drain the water out of the wash vessel.

11.6.3. Tum off the units and unfasten the pump tube cassettes from the pump.
Release the tension levers. .

11.6.4. Clean up the work area and replace any reagents which have been depleted.

12. ~THOD PERFORMANCE

e4 -570
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12.1; "The group/team leader has the responsibility to ensure that this procedure is
performed by an associate who has been properly trained in its use and has the
required expertise.

13. POLLUTION PREVENTION

13.1. No solvents of any kind or in any amount are to be disposed of in the sinks or
evaporated in the hoods.

14. WASTE MANAGEMENT

14.1. Waste management in the procedure must be segregated and disposed according to
the facility hazardous waste procedures. The Environmental Health and Safety
Coordinator or Hazardous Materials Technician should be contacted if additional
information is required.

14.2. All waste must be disposed of according to the facility hazardous waste management
procedures, Attachment C of the Chemical Hygiene Plan, Section WSOO2, Table 1.

14.3. Samples and other solutions containing high concentrations of toxic materials must be
disposed of according to the facility hazardous waste management procedures,
Attachment C of the Chemical Hygiene Plan, Section WSOO3, Disposal of Samples
After Analysis.

15. REFERENCES

15.1. Method source: Lachat Method 1O-107-06-1-A (equivalent to EPA Method 350.1)

16. MISCELLANEOUS"

16.1. Deviations from reference method.

16.1.1. The range was modified from 0.1-20 mgIL to 0.1-5.0 mglL.

16.2. Summary of modifications to SOP from previous revisions.

16.2.1. This SOP was modified to be consistent with the Ulchat AE system.

16.3. List of other SOPs cross-referenced in SOP.

"16.3.1. SAC-QA-0041 Calibration and Calibration Check of Balances, Revision 1.1.

. C4 -57/
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16.3.2. QA Policy 003 Quanterra Quality Control Program, Revision 1.

16.3.3. QA Policy 008 Data Recording Requirements, Rev. 1.

16.3.4. Chemical Hygiene Plan, Attachment C, Hazardous Waste Management
Procedures, Revision O.

16.3.5. LP-CAL-OOOI Laboratory Documentation Practices, Revision 3.0.

.16.3.6. LM-CAL-1012 Deionized Water Leach Extraction for Wet Chemistry
Analyses, Revision Original.

16.4. Facility-specific information required to implement SOP.

16.5. Tables or figures referenced in body of SOP.

16.6. Method appendices.

•

•

•
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•1. SCOPE AND APPLICATION

1.1. This method determines nitrate and/or nitrite in surface and saline waters,
domestic and industrial wastes: This SOP is based on EPA MCAWW 353.2 and
Standard Method 4500-N03 F.

1.2. Non-aqueous samples can be analyzed by this method following extraction using
deionized water. See the SOP "Deionized Water Leaching Procedure for Non
aqueous Samples".

1.3. Nitrite is determined concurrently with nitrate + nitrite by the use of a separate
manifold configured without the cadmium reduction column. Nitrate is calculated
by subtracting the nitrite concentration from the combined nitrate + nitrite.

1.4. The analytical range of this method is 0.025 to 1.0 mgIL for nitrite and 0.05 to 2.0
mgIL for combined nitrate + nitrite. Samples that are over the linear range must
be diluted and reanalyzed.

1.5. The reporting limit for each analyte is 0.05 mgIL as N.

1.6. This method is restricted to use by, or under the supervision of, analysts •
experience in the operation of Lachat Auto-Analyzer and the interpretation of its
results.

2. SUMMARY OF METHOD

·2.1. Samples are analyzed on the Lachat QuikChem AE, an automated colorimetric
system configured with a cadmium reduction column. A filtered. (optional)
sample is passed through a column comprised of granulated copperized cadmium
to reduce nitrate to nitrite. The reduced nitrate and any nitrite originally present in
the sample are diazotized with the sulfanilamide, then coupled with N-(l
naphthyl)-ethylenediamine dihydrochloride to form a highly colored azo dye that·
is measured colorimetrically at 520 nm. The absorbance of this dye is directly
proportional to the concentration of nitrate + nitrite as N.

3. DEFINITIONS

3.1. Definitions of terms used in this SOP may be found in the glossaryof the Quality
Assurance Management Plan (QAMP).

4. INTERFERENCES .-
C4 -57'-/
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4.1. Suspended matter builds up in the column and restricts samples flow. Filter the
sample using 0.45 urn fIlters to remove particulates.

4.2. Concentrations of iron, copper, or other metals above several milligrams per liter
lower the reduction efficiency thus causing low results. EDTA is added to
samples to eliminate this interference.

4.3. Oil and grease will coat the cadmium surface causing low results. This
interference can be removed from samples by pre-extraction with organic solvent
such as chloroform, methylene chloride, or another suitable solvent.

. -

4.4. Samples preserved with mercuric chloride or sodium thiosulfate will degrade the
reduction column and should not be analyzed by this method.

4.5. . Physical interferences such as color and turbidity in the samples will cause high
results and can be minimized by fIltration or dilution.

4.6. Samples may contain interferences that cause the blue-colored azo-complex to
dissipate upon extended exposure to air. It is recommended that the sample be
loaded onto the autosampler near or just before injection to minimize exposure to
air.

5. SAFETY

5.1. Procedures shall be carried out in a manner that protects the health and safety of
all Quanterra associates.

5.2. Eye protection that satisfied ANSI Z87.1 (as per the Chemical Hygien~ Plan),
laboratory coat, and chemically resist~t. gloves must be worn while samples,
standards, solvents, and reagents are being handled. Disposable gloves that have
been contaminated will be removed and discarded; other gloves will be cleaned
immediately.

5.2.1. Neoprene, natural rubber, and butyl gloves provide varying degrees of
protection against those chemicals listed. Refer to permeation/degradation
charts for the actual data.

5.3. The health and safety hazards of many of the chemicals used in this procedure
have not been fully defined. Additional health and safety information can be
obtained from the Material Safety Data Sheets (MSDS) maintained in the
laboratory.

{4-57~
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5.3.1. Chemicals that have been classified as carcinogens, or potential
carcinogens, under OSHA include: cadmium.

5.3.2. The following materials are known to be corrosive: sodium hydroxide,
hydrochloric acid, copper sulfate, and sulfanilamide reagent.

5.3.3. The following material is known to be flammable: acetone.

5.4. Exposure to chemicals must be maintained as low as reasonably achievable,
therefore, unless they are known to be non-hazardous, all samples must be .
opened, transferred and prepared in a fume hood, or under other means of
mechanical ventilation. Solvent and waste containers will be kept closed unless
transfers are being made. .

5.5. The preparation of standards and reagents will be conducted in a fume hood with
the sash closed as far as the operation will permit.

'5.6. All work must be stopped in the event of a known or potential compromise to the
health and safety of a Quanterra associate. The situation must be reported
immediately to a laboratory supervisor.

EQUIPMENT AND SUPPLIES

·6.1. Lachat QuikChem AE Automated Flow Injection Ion Analyzer, consisting of:

6.1.1. Automatic sampler

6.1.2. Proportioning pump

. 6.1.3. Injection Module equipped with microioop

6.1.4. Colorimeter with 520 nm filter and 10 nim flow celt"

6.1.5. Reaction module #10-107-04-1-C with Cd column

6.1.6. QuikChem II Software System

6.2. Disposable autosampler vials or culture tubes, 12 x 75 mm for samples and
standards.

6.3. Acrodisk filters, 0.45 micron.

•

-.

.-
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6.4. Miscellaneous laboratory apparatus and glassware.

7. REAGENTS AND STANDARDS

7.1. Sodium Hydroxide; 15 N: Add 150 g of sodium hydroxide pellets into a 250 rnL
volumetric flask containing at least 20Q mL of deionized water and mix until
dissolved. Cool to room temperature, bring to final vQlurne of 250 rnL. Store in a
plastic bottle, cap tightly. This solution is stable for 1 year.

CAUTION: This mixture will get extremely hot and give otT irritating fumes.
Prepare in a hood.

7.2. Ammonium Chloride-EDTA Solution (Buffer solution): Dissolve 85.0 g
ammonium chloride and 1.0 g disodium ethylenediamine tetraacetic acid
dihydrate in about 800 rnL deionized water in a 1 liter volumetric flask. Adjust
the pH up to 8.5 by adding 15 N sodium hydroxide solution dropwise. Use pH
meter and dilute to final volume of 1 liter with deionized water. This solution is
stable up to one year.

7.3. Sulfanilamide Reagent: In alliter flask containing at least 600 rnL of deionized
water, carefully add 100 rnL of 85% phosphoric acid (H3P04) and mix gently.
Add 40.0 g sulfanilamide and 1.0 g N-l-naphylethylenediamine dihydrochloride
(NED) and mix until dissolved. Bring the final volume to 1 liter. This solution is
light sensitive, store this solution in a dark bottle. This solution is stable for at
least one month. Discard if severe discoloration occurs prior to the one month
shelf life.

7.4. Cadmium-Copper Reduction Column Preparation:

7.4.1. Hydro~hloric Acid, 1 M: Carefully add 8 rnL of concentrated hydrochloric
acid (HCI) into a 100 rnL volumetric flask or 100 rnL graduated cylinder

.containing at least 90 rnL of deionized water. Cap flask or cover the
graduated cylinder with parafilmand mix solution gently. This solution is
stable for at least 1 year.

. 7.4.2. Copper Sulfate, 2%: Dissolve 20 g CuS04-5 H20 in deionized water and
dilute to 1000 rnL.

7.4.3. Cadmium Preparation:

C4-571
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•7.4.3.1. Place 10 to 20 g of cadmium granules (0.3 - 1.5 mm mesh
diameter) into a 250 mL Erlenmeyer flask.

7.4.3.2.Wash with two 50 mL portions of acetone, then rinse with 50 mL
deionized water for at least 3 times, followed by two 50 mL
portions of 1 M hydrochloric acid.

7.4.3.3.Rinse several ti.mes with deionized water. Dispose of all washings
and rinses in a suitable waste container.

7.4.4. Copperization of th.e cadmium

7.4.4.1.Pour about 50 mL 2% copper sulfate into the flask containing the
prepared cadmium granules from 7.4.3.3 and swirl for 5 minutes.

7.4.4.2.Decant the liquid and repeat with another 50 mL portion of 2%
copper sulfate'. Continue this process until the blue color persists
in the liquid.

7.4.4.3.Decant and wash with at least 5 portions of Ammonium Chloride-
EDTA Solution (See Section 7.2). At this point,the cadmium.
granules should be black or dark gray. The copperized cadmium
granules may be stored in a tightly capped bottle under Ammonium
Chloride-EDTA Solution. Do not expose them to air. Waste
containing copper sulfate should not be poured down the
drain, but placed in a suitable waste container for proper
disposal.

7.4.5. Pa~king ,Column: Wear gloves! Be careful not ,to chip or break the glass
threads on the column.

7.4.5. 1.Clamp the empty column in a upright position and unscrew the
upper fitting.

7.4.5.2.Place a foam plug in the bottom end of the column. Fasten the
fitting attached to the bottom end of the column with a disposable
syringe and fill the column, tubing, and fittings with Ammonium
Chloride-EDTA buffer solution.

7.4.5.3.Scoop the copperized cadmium granules with a spatula into the top
end of the column so that they settle to the bottom of the column.
Continue filling with cadmium granules, tapping the column with a .-
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screwdriver handle to dislodge any air bubbles and prevent any
gaps in the column.

7A.5.4.When the column is filled to within about 2 mm of the top, cap the
upper end of the column with the foam plug and reattach the
fitting. Connect the two ends of the column to. prevent air' from
getting inside.

7A.5.5.Rinse the outside of the column with deionized water. If air
remains in the column or is introduced accidentally, push the air
out by using the disposable syringe filled with buffer solution and
tapping the column gently with the screwdriver handle until all air
bubbles are dislodged.

WARNING: Air bubbles interfere with sample flow. Do not let any air bubbles
get into the reduction column. Cadmium granules should be kept in buffer
solution at all times. The column must be taken off line through the blue valve

, while buffer is flowing through ~t.

7.5. Nitrate Stock Standard, 1000 mgIL as N: Dissolve 7.218 g KN03 in deionized
water and dilute to 1 liter in a volumetric flask. This solution is stable for 6
months.

7.6. Nitrite Stock Standard, 1000 mgIL as N: Dissolve 4.925 g NaN02 in deionized
water and dilute to 1 liter in a volumetric flask. This solution is stable for 6
months.

7.7.' Nitrate + Nitrite Intermediate Standard, 10 mgIL N02IN03: Dilute 1.0 mL of
each of the 1000 mgIL Stock Standards in Sections 7.5 and 7.6 to 100 mL with
deionized water. Prepare fresh monthly.' '

7.8. 'Stock reference standards for Nitrate, Nitrite, Nitrate + Nitrite (1000 mgIL):
Prepare as in sections 7.5, 7.6, 7.7 but use neat material from a second source
(vendor or lot number). An ERA Nutrients reference standard or other premade
standard can also be use as a second source verification standard.

7.9. Working Standarc;ls: Dilute the two i~termediate standards (10 mgIL of
N02+N03) with DI water into each volumetric flask as follows:

Std Aliquot (mL) Final Volume (mL) Cone. (mgIL as N)*

A 10 100 1.0

B 5 100. 0.5

Ct-t-57D;
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C ' 2.5 100 0.25

D 1 100 0.10

E 0.5 100 0,05

F 0.25 100 0.025

G 0 --- "BLANK

7.9.1. Working standards must be prepared monthly.

8. SAMPLE COLLECTION, PRESERVATION AND STORAGE

8.1. Samples are collected in plastic bottles and stored refrigerated at 4°C ± 2.

8.2. For nitrate Q! nitrite determination only, samples are unpreserved and must be
analyzed within 2 days (48 hours) from the collection date.

8.3. For determination of nitrate + riitrite combined, samples are preserved with 2 mL
of concentrated H2S04 per liter of sample to pH $2. When preserved, the holding
time is extended to 28 days from the collection date.

8.4. For leachates and extracts, analysis must be performed within 48 hours from
completion of the extraction/preparation, including filtration.

9. QUALITY CONTROL

9.1. One method blank must be extracted with every process batch of similar matrix,
not to exceed twenty (20) samples. The method blank is an aliquot oflaboratory
reagent water processed in the same manner and at the same time as the associated'
samples. Corrective actions must be documented on a Non-Conformance memo,
then implemented when target analytes are detected in the method blank above the
reporting limit. Re-extraction of the blank, other batch QC, and the affected
samples are required when the method blank is deemed unacceptable. See
Quanterra Inc. QA Policy 003 for specific acceptance criteria.

9.1.1. When no independant leaching or extraction p~ocedure is performed, the
ICB/CCB will be used and evaluated as the' method blank.

•

'.

9.2. A Laboratory Control Sample (LCS) must be extracted with every process batch
of similar matrix, not to exceed twenty (20) samples. The LCS is an aliquot of
laboratory matrix (e.g. water, Ottawa sand) spiked with analytes of known identity."
and concentration. The LCS mustbe processed in the same manner and at the
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same time as the associated samples. Corrective actions must be documented on a
Non-Conformance memo, then implemented when recoveries of any spiked
analyte is outside control limits provided on the LIMS or by the client.
Reextraction and/or reanalysis of the blank, other batch QC and all associated
samples are required if the LCS is deemed unacceptable. See Quanterra Inc. QA·
Policy 003 for specific acceptance criteria.

9.2.1. When no independant leaching or extraction procedure is performed, the
ICV/CCV will be used, evaluated, and reported as the LCS. ICV/CCV
control limits will apply (Le. ± 10% from the true value) and corrective
actions will be applied to affected samples, Le. the associated and
bracketed samples reanalyzed.

9.3. When solid samples are assayed by this procedure, a duplicate aliquot of a solid
sample will be leached as part of the process batch, not to exceed 20 samples.
The leachates will be the be spiked and then processed as MSIMSDs. The pair
must be processed in the same manner and at the same time as the associated
samples. Spiked analytes with recoveries or precision outside control limits must
be within control limits in the LCS. Corrective actions must be documented on a
Non-Conformance memo, then implemented when recoveries of any spike analyte
is outside control limits provided on the LIMS or by the client. Re-extraction of
the blank, an LCS, the selected field sample, the MSIMSD may be required after
evaluation and review.

9.4. A duplicate control sample (LCSD or DCS) must be substituted when insufficient.
sample volume or matrix prevents processing of an MSIMSD pair. The LCSD is
evaluated in the.same manner as the LCS. See Quanterra Inc. QA Policy 003 for

. specific acceptance criteria.

9.4.1. When no independant extraction or leaching is performed, consecutive
CCVs will be used, evaluated, .and reported as the LCSILCSD pair. The
ICV/CCV acceptance criteria and corrective actions will be applied, i.e.
±1O% from the true value, reanalyze associated and bracketed samples.

10. CALIBRATION AND STANDARDIZATION

10.1. The instrument maximization is part of the instrument set-up and pre-programmed
internally.

10.2. Instrument calibration is done daily before any samples are analyzed. The
calibration curve consists of five (5) standards and a blank. The correlation
coefficient of the curve must be at least 0.995 or greater.

c'-(-scgr
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10.3. An Initial Calibration Verification Standard (ICV) and a reagent blank (lCB) must
be analyzed immediately following initial calibration and prior to sample analysis.

i0.3.1. The ICVICCV standard concentration is the mid-point concentration of the
calibration curve and must be within i0% of the expected value. If not,
correct the problem and reanalyze any affected samples back to the last
CCV. Perform a new multipoint curve if the ICV fails upon reanalysis.

10.3.2. The ICB/CCB value must be less than the reporting limit.

10.4. A Continuing Calibration Verification (CCV) and reagent blank (CCB) are to be
placed on the autosampler after every ten or less samples and at the end of the run.

10.5. Corrective actions and suggestions for repeated failures of calibration verifications
and calibration blanks.

10.5.1. Check for contamination in the reagents and standards.

10.5.2. Be sure all reagents were made correctly and have not exceeded their
expiration dates.

10.5.3. Check system for obvious problems such as plugs, leaks, and pump tubes.

10.5.4. Identify samples may deactivate the reduction column. Samples may need
to be diluted and reprepared. Consult with the Area Leader before
continuing.

10.5.5. Analyze a 2 mgIL Nitrite-N standard and compare to a 2 mgIL Nitrate-N
. standard., If the results differ by more than 15%, the column has

deteriorated and needs to be repacked.

10.5.6. If you are unable to locate and solve the problem, consult your supervisor
for further corrective actions.

11. PROCEDURE

11.1. One time procedural variations are allowed orily if deemed necessary in the
. professional judgment of supervision to accommodate variation in sample matrix,

radioactivity, chemistry, sample size, or other parameters. Any variation in
procedure shall be completely documented using a Nonconformance Memo and
approved by a Technical Specialist and QA Manager. If contractually required,

•

•

•



the client shall be notified. The Nonconformance Memo shall be filed in the
project fIle.

•
J".: .
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11.2. Any unauthorized deviations 'from this procedure must also be documented as a
nonconformance, with a cause and corrective action described.

11.3. This SOP was written explicitly for the Lachat QuikChem AE system and must be
followed in order to work with the exIsting programs in the instrument. Any
deviations from this SOP may necessitate modifications to the program. Also,
any changes in the program may require alterations in this SOP.

11.4. Sample Preparation

11.4.1. Soils are leached following the SOP "Deionized Water Leaching
Procedure for Non-Aqueous Samples".

•

•

1l.5. Instrument Start-up

11.5.1. The instrument is to be set up and operated in accordance to the
, manufacturer's instructions. Install the nitrite and nitrate+nitrite manifolds
,according to manufacturer's instructions. Nitrite may be analyzed alone if
the reduction column is bypassed. The carrier will be deionized water for
unpreserved samples.

11.5.2. Inspect manifold for proper cormections. Make sure that there is
sufficient volume for all reagents for the entire run. All reagents and
standards must be within the expiration dates.

11.5.3. Prepare working stan<;lards ~ stated in Section 7.

11.5.4. Tum on the power to the system unit, pump, autosampler, and the software
system. The heating coil is not needed and must be turned off.

11.5.5. Place all lines into an Erlenmeyer flask containing deionized water for
rinsing purposes only (approximately 5 min.). This step is recommended

, to ensure that the system does not retain any contaminants prior to
initiation of the analysis.

11.5.6. Place reagent lines into proper containers. Fasten down the pump tube
cassettes and tighten the tension one notch. Make sure the reagent tubes
are in good working condition.
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11.5.7. Pump reagents through all lines until all air bubbles have been pumped
out.

11.5.8. Bring the cadmium column on line by turning on the blue valve on the
N02+N03manifold. Make sure there are no air bubbles inside the flow
system.

11.5.9. Load the NITRATE+NITRITE method in the computer. You will see the
N02+N03 and N02 backgrounds on the computer screen.

11.5.1O.Ifthe flow system is working properly, the average baselines should be
stable in about two minutes. No adjustment for the baseline locations or
peak heights is necessary. The baseline locations and peak heights are
already set in the software based on the highest standard solution..
Depending on the age of the color reagent, peak heights can be slightly
different from previous runs.

11.6. Analysis

•

11.6.1. Check the pH of samples by using pH paper. If the sample pH is below 5 •
or above 9, adjust to between 5 and 9 with either cone. H2S04 or cone.
NaOH. Document the pH adjustment on the associated sample paperwork.

NOTE: If pH' adjustment is not perfonped, then standards must be matrix
matched to the acid-preserved N03 + N02 samples. Adjust standards with
dropwise additions ·of cone. H2S04 to pH 2.

11.6.2. Fill the sample tubes with the working standards in decreasing
concentration and place in "the autosampler positions indicated by the
letters corresponding to each standard. (Example: spot A should have the
highest standard).

11.6.3. Place the ICV (LCS) in position 1 of the sampler, followed by the ICB and
reference standard in positions 2 and 3 respectively. Additional blanks
and LeSs are to be analyzed at the beginning of every 20 or less samples.
If applicable, prep blanks and additional LCSs are run and counted as
regular samples.

11.6.4. Load the autosampler with the samples, recording the location of each
sample number, blank, LCS, etc., in the instrument run logbook. When
the sampler is loaded and ready to run, enter this information into the
computer. Be sure to record and enter any dilution or prep factors. •
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11.6.5. Start the analysis. The instrument will analyze the standards and proceed
with the samples if the correlation coefficient> 0.995. If the calibration
curve is not acceptable, locate and correct the problem and then
recalibrate. The instrument should be monitored periodically to make sure
that standard checks are in control and no other problems arise. The
calibration statistics and raw data should be printed at the end of the run.

s . . .

11.6.6. Check the printout for off scale samples and rerun if needed.

11.6.7. If additional samples are to be analyzed, reload the autosampler and enter
the new tray· information. Since the instrument is already calibrated, you
may proceed directly to analysis of the new samples using a different batch
identification.

11.7. Instrument Shut-Down

11.7.1. Take the cadmium column off line by turning the blue valve off. If the
column is still in acceptable condition, you may leave it connected on the
manifold for the next use.

11.7.2. Place all reagent lines in deionized water and pump at normal speed for at
least 5 minutes. Then remove the lines from the water an4 pump the
system dry.

11.7.3. Drain the water out of the wash vessel.

11.7.4. Tum offthe units and unfasten the pump tube cassettes from the pump.
Release the tension levers.

. .

11.7.5. Clean up the work area and replace any reagents which have been
depleted.

11.8. Calculations:

1'1.8.1. Nitrate is calculated manually by subtracting the Nitrite value from the
Nitrate + Nitrite value.

11.8.2. Nitrocellulose (NC) calculation (see appropriate SOP):

• Cone. In sample extract (mg N / L) = Instrument Response - Y Intercept
Slope



SOP No. SAC-WC-0036
Revision No. 3.0
Revision Date: 3/21/97
Page: 14 of 18

11.8.2.l.The final result is calculated by the following equation:

Final Results (mg NC/g) = A x B x C

Where:

A =Concentration in sample extract (mg NIL)

Conversion from mg/L to J,1g/L : mg/L x 1000 J,1g1mg = 1000 J,1glL

B = Concentration Factor

= Volume of Extract = 0.1 L = 0.2 L/ g
. Weight of Sample taken for Analysis (g) 0.5 g

C =Conversion Factor

=ugNC/g= 1 =7.547
ug N/ g 0.1325

•

Note: Conversion Factor is based on the assumption that Nitrocellulose (NC) is •
13.25%N.

11.8.3. For % recovery and %RPD calculations, see Policy QA-003.

12. METHOD PERFORMANCE

. 12.1. The group/team leader has the responsibility to ensure that this procedure is
performed by an associate who has been properly trained in its use and has the

. required expertise.

13. POLLUTION PREVENTION

13.1. No solvents of any kind or in any amount are to be disposed of in the sinks or
evaporated in the hoods.

14. WASTE MANAGEMENT

14.1. Waste management in the procedure must be segregated and disposed according
to the facility hazardous waste procedures. The Environmental Health and Safety
Coordinator or Hazardous Materials Technician should be contacted if additional
information is required.

•
c 4-58(0



•

•

•

SOP No. SAC-WC-0036
Revision No. 3.0
Revision Date: 3/21/97
Page: 15 of 18

14.2. All waste must be disposed of according to the facility hazardous waste
management procedures, Attachment C of the Chemical Hygiene Plan, Section
WSOO2, Table 1.

14.3. Samples and other solutions containing high concentrations of toxic materials
must be disposed of according to the facility hazardous waste management
procedures, Attachment C of the Chemical Hygiene Plan, Section WSOO3,
Disposal of Samples After Analysis.

15. REFERENCES

15.1. EPA MCAWW 353.2 Nitrogen, Nitrate-Nitrite (Colorimetric, Automated,
Cadmium Reduction).

15.2. Standard Method 4500-N03 F. Automated Cadmium Reduction Method, 18th
Edition 1992.

15.3. Method source: Lachat Method 1O-107-04-1-C equivalent to EPA Method 353.2

15.4. The Detennination of Nitrocellulose in water by Colorimetric Autoanalyzer.
DataChem Laboratories, Version 1, January 15, 1991.

16. MISCELLANEOUS (TABLES, APPENDICES, ETC.)

16.1. Deviations from the referenced methods.

. 16.1.1. Instrumentation: Lachat Quickem AE instead of Technicon Autoanalyzer.
Both instruments are compatible and designed for this methoq.

16.1.2. Linear range is designed based on the manufacturer's recommendation of '
0.05 to 2.0 mg/L instead of 0.05 to 10.0 mg/L.

16.1.3. Absorbance is 520 nm instead of 540 nm.

16.1.4. Sodium Hydroxide is used in place of Ammonium Hydroxide for pH
adjustment.

16.1.5. Sulfuric Acid is used in place of HCI for pH adjustment.

16.1.6. Reagent preparation are performed according to the manufacturer's
instructions and may differ from the'method.

C'-I -581
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16.1.7. Shelf life for standard curve of daily is changed to monthly and was based
from the in-house stability study perfonned for these analytes.

16.1.8. Preservation with Chlorofonn is omitted. Shelflife on stock standards
lasts for at least I year without preserving with chlorofonn.

16.1.9. From the reference material pertaining analysis of Nitrocellulose, the
standard preparation, calibraiionand criteria is not clearly defined and
therefore the analytical protocols for Nitrate are adopted for this analyte.
Dedicated section for the conversion of Nitrate as N to Nitrocellulose
(NC) is included in this SOP.

16.2. Summary of modifications to SOP from previous revisions.

16.2.1. The SOP was modified to be consistent with the use of the LACHAT AE
Autoanalyzer.

16.2.2. The new QA-003 policy is incorporated.

16.2.3. Quanterra SOP fonnat adopted.

16.3. List of other SOPs cross-referenced in SOP.

16.3.1. LP-CAL-OOOI Laboratory Documentation Practices, Revision 3.0.

. 16.3.2. QA Policy 003 .Quanterra Quality Control Program, Revision 1.

16.3.3. QA Policy 008 Dafa Recording Requirements, Rev. O.

. '

16.3.4. Chemical Hygiene Plan, Attachment C, Hazardous Waste Management
Procedures, Revision O.

16.3.5. Deionized Water Leaching Procedure for Non-Aqueous Samples.

16.3.6. Extraction of Nitrocellulose from water and soils samples.

C4 -~~.

•

•

•



•

.: ..
SOP No. SAC-WC-0036
Revision No. 3.0
Revision Date: 3/21/97
Page: 17 of 18

Nitrate/Nitrite by Lachat AE Autoanalyzel
SAe-We-0036

I Tum on power. I
I

I Pump reagents through all lines. I
I

I Bring cadmium column on-line. I
I

I Load N02lN03 method on computer. I

I Fill culture tubes with standards and samples. I.
I

• I Start analysis.

I

•

IVerify correlation coefficient is > 0.995.

I
Rerun any off-scale samples.

Take cadmium column off-line.

I
Place all reagent lines in 01 water and

drain water out of wash vessel.

I
ITum power off. I
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Appendix 1

Example Forms

(Reviewer Checklist)
(Example Lachat Report)

(Instrument Run Log)
(Non-Metals Extraction Log)
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1. Scope and Application

Revision: 0 Effective Date:
February 1~1992

1.1 This method includes the measurement for fluorocarbon-113 (freon)
extractable matter from surface and saline waters, industrial and
domestic wastes. It is applicable to the determination of relatively
non-volatile hydrocarbons, vegetable oils, animal fats, waxes, soaps,
greases and related matter. It is NOT applicable to the measurement
of light hydrocarbons that volatilize at temperatures below 70
degrees Centigrade. -

1.2 Reporting limits: 5 mg/L for liquids
100 mg/Kg for solids

1.3 Applicable matrices: Water, soil, solids, sludge and waste.

1.4 Dynamic range: This method covers the range from 5 to 1000 mg/L of
extractable material for liquids. The range for solids is from 100
to 100,000+ mg/Kg.

1.5 Analysis time: Total hands-on time for analysis of samples is
approximately 30 minutes per sample (15 samples + 3 QC per shift).
Because of drying, total time for analysis is approximately 24 hours
for 1 to 15 samples.

2. Method Summary

2.1 Oil and grease is determined differently depending on whether sample
matrix is liquid or solid.

•

2.1.1

2.1. 2

For liquids, an acidified sample (pH<2) is serially
extracted with freon in a separatory funnel. The solvent
is then evaporated from the extract and the residue
weighed.

6- For solids, a representative aliquot of the sample is
placed in a glass container with sodium sulfate and
serially extracted with freon. The solvent is then
evaporated from the extract and the residue weighed.

C4-592
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3. Comments

3.1 Interferences

Revision: 0 Effective Date:
February 1, 1992

•

3.1.1

3.1. 2

4. Safety Issues

Matrix interference is likely if samples contain any non
oil substances that dissolve in freon.

Scrupulous care must be taken to avoid any water being
extracted which will lead to erroneously high results •

•

4.1 All employees are expected to be familiar with and follow the
procedures outlined in the Enseco safety plan. Lab coats and safety
glasses are required in all laboratory areas at all times. Consult
your supervisor or safety officer with any specific questions or
safety concerAS.

4.2 Wear gloves when handling concentrated acids and solvents. Transport
them only in approved containers." Avoid breathing fumes and vapors
of freon by venting separatory funnels and evaporating extracts
inside a fume hood.

4.3 The toxicity or carcinogeneity of each chemical u~ed in this
procedure has not been precisely defined. Each chemical and sample
should be treated as a potential health hazard.

4.4 A Material Safety Data Sheet (MSDS) is available for each laboratory
reagent used in this analysis. These should be reviewed by the
analyst before handling the chemicals.

5. Sample Collection and Preservation

5.1 Liquid samples are collected in 1 liter glass bottles. If analysis
is to be delayed for more than a few hours, the sample is preserved
by the addition of 1 mL concentrated sulfuric acid at the time of
collection and refrigerated at 40 C.

eLf -593"
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5.2 Solid samples are to be sealed and refrigerated at 40 C.

5.3 The holding time for liquids is 28 days from the date of sampling.
There is no defined holding time for solid samples.

6. Apparatus

6.1 Separatory funnel, 2000 mL with Teflon stopcock.

6.2 Boiling flask, 125 mL with ground glass joint.

6.3 Distilling arm to fit boiling flask and collection bottle.

6.4 Collection bottle, 1000 mL capacity.

6.5 Filter paper, Whatman liPS 11 cm diameter.

6.6 Glass funnel for filter paper.

6.7 Water bath, 700 C.

6.8 Gla~s bottles, 6 ounce, with screw cap (for solids).

6.9 pH indicator paper, 0-14 range.

6.10 Graduated cylinder, 1000 mL

7. Reagents and Standards

7.1 Sulfuric acid, concentrated.

7.2 Freon-113, 1,1,2-trichloro-l,2,2-trifluoroethane(freon), b.p.=480 C.
NOTE: Each new batch of freon must be analyzed by NDIR (EPA 413.2)
to verify that it contains less than 5mglL oil and grease.

•

•
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7.3 Sodium sulfate, anhydrous crystal.

7.4 DCS solution. Weight 1 gram 3-in-1 oil to the
100mL volumetric flask and dilute to mark with
spike amount based on 5mLs in 1000mL DI water.
EXPIRES IN 3 MONTHS.

nearest 0.1 mg into a
freon. Calculate
Refrigerate at 40 C.

8. Procedure

8.1 For liquid samples:

•

•

8.1.1

8.1. 2

8.1.3

'8.1.4

8.1. 5

8.1. 6

Mark the sample bottle at the water meniscus for later
determination of sample volume.

Measure sample pH with indicator paper. If pH is not less
than 2 then add 1mL concentrated sulfuric acid to sample
and mix. Check pH again. If not less than 2, add
subsequent mLs of acid until it is less than pH 2. Record
on benchsheet any sample that is unpreserved.

Pour the ,sample into' a separatory funnel.

Tare a boiling flask that has been pre-dried at 1030 C. and
desiccated until cool to the nearest 0.1 mg.

Add 30mL freon to the empty sample bottle and rotate to
rinse the sides. Transfer the solvent into the separatory
funnel. Extract by shaking vigorously for 2 minutes.
Allow the layers to separate then filter the lower layer
(freon) through 1 gram sodium sulfate salt placed in the
filter paper cone. Both filter pape~ and salt should be
moistened with solvent before sample is added.
Note 1: If an emulsion forms, drain it slowly through the
sodium sulfate. Add more salt as required.
Note 2: To avoid, having water penetrate the filter paper,
leave a small amount of freon behind in the funnel after
each extraction •

Repeat 8.1.5 twice more with additional portions of fresh
solvent. (Do not rinse container further.) Combine all
three extracts in the flask.
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8.1. 7

8.1. 8

8.1. 9

8.1.10

8.1.11

Rinse the separatory funnel tip, the filter paper and
sodium sulfate with 10-20mLS freon. Add this to the extract
already in the flask

Connect the boiling flask to the distilling arm and
evaporate the solvent by immersing the lower half of the
flask in water at 700 C.

When the flask appears dry, remove it from the water bath.
Carefully wipe the flask down to remove excess water and
then place it in a drying oven set at 600 C for 1 hour.
Desiccate flask until cool~

Weigh the flask to the nearest 0.1 mg and record on
benchsheet. If weight is not stable then· return flask to
desiccator for further cooling.

Determine volume of sample used by filling sample bottle to
meniscus mark (8.1.1) with water and then transferring to a
1000mL graduated cylinder.

•
8.2 For soil samples:

8.2.1

8.2.2

8.2.3

8.2.4

8.2.5

8.2.6

Weigh out 10 grams· sample to the nearest 0~1 gram. Place
sample in a 6·ounce glass bottle.

Add 30mL freon to bottle and shake vigorously for 10-15
minutes (mechanical shaker can be used).

Pour extract through moistened sodium sulfate salt and
filter paper into a tared flask as described in 8.1.5. Add
more salt as needed to prevent water from passing through
the filter.

Repeat 8.2.2 and 8.2.3 twice, combining all three extracts·
in the tared flask.

Rinse the salt and filter paper with 10-20 mLs of
additional freon and combine with extracts.

Evaporate solvent and dry flask as described in 8.1.8
through 8.1.10. •
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9.1 R - T
mg/L or mg/Kg oil and grease = ------- x 1,000,000

A

where:

•
R = residue plus flask weight in grams
T = tare weight of flask in grams
A = aliquot of sample, liquids in mLs, solids in grams •

10. QA/QC Requirements

10.1 QC Samples

10.1. 1

10.1. 2'

One blank is required with every batch of 20 or less
samples. A blank consists of1000mL acidified DI water
which is taken through all steps of the analysis.

~ pair of LCS samples (DCS) is required with every 20 or
less samp1es~ An LCS consists of SmL DCS solution (7.4)
added to 1000 ffiL DI water, acidified, and taken through all
steps of the analysis.

10.2 Acceptance Criteria

10.3 Corrective Action

•

10.2.1

10.2.2

10.3.1

Recovery and RPD on DCS samples must be within laboratory
control limits which are updated periodically.

Blank result must be less than the reporting limit.

If the blank reads greater than the reporting limit but is
less than twice its value then the data can be reported
with a notation. If the blank is greater than twice the
reporting limit then the data is rejected. In either case,
the solvent should be re-checked by NDIR and discarded if
found to be greater than 5 mg/L. If the solvent is "clean"
then all transfer containers should be checked for
contamination and cleaned.
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10.3.2 If the DCS average percent recovery and/or the RPD are
outside of control limits then the data is rejected. The
DCS solution should be discarded.

11. Reporting

11.1 Reporta11 results as either mg/L or mg/Kg Oil and Grease.

11.2 Results below the detection limit are reported as ND.

11.3 Significant figures to report are 2 for all results less than 10 ppm
and 3 for all results greater than or equal to 10 ppm.

12. References

12.1 Method Source:

•
12.1. 1

12.1. 2

EPA-600, 1974 Edition. Method 413.1.

SW-846, Third Edition 9/86. Method 9070.

12.2 Deviations from "Source Method

12.2.1

12.2.2

12.2.3

12.2.4

12.2.5

1 mL concentrated sulfuric acid is used to acidify samples
instead of 5 mLs 1:1 hydrochloric.

Whatman PS/l filter paper used instead of No. 40.

Flasks with residue are dried in a 600 C oven for 1 hour
and desiccated until cool instead" of sweeping out with
vacuum and desiccating for 30 minutes.

Samples are not blank subtracted.

Extraction procedure for soils is a modified addition to
the method.

eLi -598
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Supersedes: None

1. SCOPE AND APPLICATION

• 2.

1.1 This method is applicable to the determination of total cyanide
in drinking, surface, and saline waters, domestic and industrial
wastes, sludges, and soil samples. The method detects cyanide
compounds that are present, as either simple soluble salts or·
complex cyanides. This is used to determine values for total
cyanide.

1.2 The detection limit is 0.010 mg/L for aqueous samples and
0.5 mg/kg for non-aqueous samples, using the automated
colorimetric method of analysis. The range extends to 0.5 mg/L
for aqueous samples and to 25 mg/kg for non-aqueous samples.

1.3 A batch of 10 samples is processed thro~gh distillation in about
3 hours.

SUMMARY OF. METHOD

2.1 The cyanide as hydrocyanic acid (HeN) is released from acidified
cyanide complexes by means of a reflux distillation operation
and is absorbed in a scrubber containing sodium hydroxide (NaOH)
solution. The ~yanide ion in the absorbing solution is then
determined colorimetrically.

3~ COMMENTS

3.1 Interferences

3.1.1 Physical interferences are eliminated or reduced during
the distillation process.
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3.1.2 Sulfides can seriously affect the colorimetric analysis.,
Sulfide presence is indicated, by lead acetate paper
turning blue when moistened with a drop of sample. It
can be eliminated by adding powdered cadmium carbonate to
approximately 75 mL of sample. Yellow cadmium sulfide
will precipitate. Add the cadmium carbonate until the
sample no longer darkens the lead acetate paper. Filter
the solution through filter paper into a graduated
cylinder. Avoid a large excess of cadmium and a long
contact time in order to minimize a loss by complexation
or occlusion of cyanide (CN) on the precipitated
mater; al .

3.1.3 Oxidizing agents such as chlorine can destroy cyanide.
Chlorine presence is indicated by potassium iodide-starch
test paper turning blue when moistened with a drop of
sample. Chlorine can be eliminated by adding ascorbic
acid, a few crystals at a time until a drop of sample
produces no color on the indicator paper. Then add an
additional amount (approximately 0.06 g) of ascorbic acid
to the sample. Maintain pH of sample at >12 during
treatment by adding NaOH pellets if needed.

3.1.4 ,Carbonate.in high concentration may affect the
distillation by causing excessive gassing when acid is
added. The carbon dioxide (C02) released may
significantly reduce the NaOH content of the scrubber.
Bubb1es formed in the fl ow cell may interfere wi th the
automated colorimetric analysis.

3.1.5 The presence of surfactants may cause the sample to foam
during refluxing. If this occurs, the addition of an
agent such as Dow Corning 544 Antifoam Agent will prevent
the foam from collecting in the condenser. This can be
prevented in certain samples by first adding MgC12 and
then Conc. H2S04. The foaming can be eliminated or
minimized.

•

3.i'.6 Nit~ate and/or nitrite may react with organic compounds
during distillation and ultimately form cyanide. They
may be removed prior to distillation with sulfamic acid.

•
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4.1 Follow Enseco-Cal Lab safety regulations (e.g., gloves, glasses,
and lab coats (GGC), safety sheet, and Emergency Preparedness
Pl an) .

4.2 Cyanide is highly toxic. Handle it only in a fume hood. Clean
up spills immediately. If it comes into contact with acid the

. extremely toxic gas hydrocyanic acid forms.

4.3 In case of skin contact with cyanide, bases, or acids, flush
area with water for 15 minute~.

4.4 Work with concentrated acids only in a fume hood; avoid
breathing fumes. Neutralize and clean up spills immediately.
Transport concentrated acid bottles only in impact-proof
containers .

4.5 Conduct distillation only in a fume hood. Build up of pressure
,in the apparatus can cause hot acidic solution to spray out of
the thistle tube. Keep the sash of the hood down while samples
poi 1.

5. SAMPLE COLLECTION, PRESERVATION, CONTAINERS, AND HOLDING TIMES

5.1 Liquid samples should be collecte~ in 1000 mL plastic or glass
bottle~ with 2,mL of 10% N NaOH as preservative.

5.2 Solid samples can be collected in an 8 oz. jar, or a metal core
tube.

5.3 All water and wastewater samples must be distilled as soon as
possible and analyzed within 14 days after sampling.

5.4 Contract Laboratory Program (CLP) soil/sediment samples must be
distilled and analyzed within 14 days of sample reFeipt.

5.5 Store at 40C.
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6. APPARATUS ,.

6.1 Microdistillation set-up.

6.2 Heat controller.

6.3 Glassware: 100-mL and 1-L volumetric flasks
. 100-mL graduated cylinders.

6.4 Top pan balance.

6.5 125 mL Nalgene bottles

7. REAGENTS AND STANDARDS

7.1 Sodium hydroxide solution, 1.25 N: Dissolve 50 9 of NaOH in
approximately 300 mL of deionized water in a I-liter volumetric
flask. Dilute to the mark. •7.2 Sulfuric acid, con'centrated.

7.3 Magnesium chloride solution: Dissolve 510 9 of MgC12-6H20 in
'approximately 500 mL of deionized water into a I-liter
volumetric flask. Dilute to the mark.

7.4 Stock cyanide standard, 1000 ppm: Dissolve 2.51 9 of KCN and
2.0 9 of NaOH in about 3bO mL deionized water in a I-liter

. volumetric 'flask. Dilute to mark.

7.5 Working cyanide standard, 10 ppm: Add 1.0 mL of 1000ppm stock
standard to 20 mL of 1.25 N NaOH in a 100-mL volumetric flask.
Dilute to the mark with deionized water.

7.6 pH test strips.

7.7 Lead acetate paper.

7.8 KI-starch test paper.

7.9 Cadmium carbonate, powdered.

7.10 Ascorbic acid crystals. •
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7.11 Sulfamic acid solution, 0.4N: Dissolve 40g of sulfamic acid
crystals in 500 mL of deionized water in 1 liter volumetric
flask. Dilute to mark.

7.12 Dow Corning 544 antifoaming agent.

8. PROCEDURE

•

8.1 For aqueous samples:

8.1.1 Measure pH of samples with pH test strips. If >12
indicate so on log sheet. If <12 notify supervisor and
indicate approximate pH on log sheet.

8.1.2 If samples are known or suspected to contain sulfide,
test with lead acetate paper. If positive, proceed as in
3.1.2.

8.1.3 If samples are known or suspected to contain chlorine,
proceed as in 3.1.3.

8.1.4 Pour 50 grams, or portion 'of the sample diluted to 50
grams, in the 100 mL microdisti11ation flask. Add a few
boiling stones.

8.1.5 If samples are known or suspected to contain nitrate and
or nitrite r add 5 mL of 0.4 ~ su1famic acid solution.

8.2 For solid samples:

,8.2.1 Measure 2.0 g of well-mixed sample into the
microdistil1ation flask. Add a few boiling stones. Add
50 9 deionized water. '

8.2.2 If samples are known or suspected to contain sulfide,
test with lead acetate paper. If positive, proceed as in
3.1.2.

.'
8.2.3 If samples are known or suspected to contain chlorine,

proceed as in 3.1.3.

8.2.4 If samples are known or suspected to contain nitrate and
or nitrite, addS mL of 0.4 N su1famic acid solution.
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8.3 Connect the flask to the condenser. Fill the absorbing tube
with 20 mL of 1.25 N NaOH and connect it to the scrubber.
Connect air line and be sure all connections are airtight.

8.4 Turn on condenser water at a sufficient rate ·to cool condenser .
. Flow of water must be checked when solution starts refluxing.

Be sure that condenser stays cool by increasing water flow.

8.5 Start a stream of air entering the boiling flask by adjusting
the vacuum to approximately two bubbles per second. The air
flow must be monitored throughout the analysis. The bubble rate
will not remain constant after reagents are added and while heat
is applied to the flask.

8.6 Slowly and carefully add 3.0 of concentrated H2S04 to the inlet
tube.

8.7 Slowly add 2.0 mL of magnes~um chloride solution and follow with
a distilled water rinse of the inlet tube. Swirl gently.

8.8 Heat. the sample to boiling and reflux for one hour after
condensation appears. Turn off heat and continue bubbling for 15
minutes.

8;9 Remove the absorption tube from the distillation apparatus .
.Rinse twice the inside and outside of the bubbler into·the tube
with dHOH. Pour the contents of th~ tube (1.25N NaOH) into a
125 mL Na1genebott1e. Rinse twice. Bring to a total volume of
100 grams.

8.10 Label the bottle with the original sample volume or weight, the
final distillate volume (100g), and the sample number. If it is
a redistillation, put that on the bottle along with the date. If
it is a spike, label it as such and include the spike
concentration as it applies to the sample. If it won't be
analyzed that day, store in a refrigerator ..

8.11 After distillation wash the inlet tube, flask, and absorbing
tube with soap and water. Then rinse absorbing tube with HC1
rinsewater to ensure" complete removal of CN.

8.11.1 The rest of the apparatus can be rinsed with deionized
water·between distillations.

••

•
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9. QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) REQUIREMENTS

9.1 Definition

9.1.1 A batch is a group of samples processed at the same time.

9.2 QC Samples for Contract laboratory Program (ClP)

9.2.1 One preparation blank per batch or per 20 samples,
whichever is more frequent. Use deionized water.

9.2.2 The ICV solution must be distilled and analyzed with
samples.

9.2.3 For each matrix and each concentration level, one sample
duplicate per batch or per 20 samples, whichever is more
frequent. Sample may be designated by EPA .

9.2.4 For each matrix and each concentration level, one sample
spike (add 0.5 mL of 10 ppm CN to 50 g of aqueous sample
or 2 g of solid sample) per batch or per 20 samples,
whichever is more frequent. Sample may be designated by
EPA.

9.3 QC. Samples for Commercial Work (Non-EPA)

9.3.1 One preparation blank.per batch or per 20 samples,
-whichever is more frequent. Use 50 g deionized water.

9.3.2 Duplicate Control Samples' (DCS) per 20 samples. Add
0.5 mL of 10 ppm CN to 50 g deionized water.

9.3.3 A Single Control Sample (SCS) per anaJytica1 lot (here
defined as all samples processed in'a 24-hour period).
Add 0.5 ml of 10 ppm CN to 50 g deionized water.

9.3.4 One sample duplicate - only when requested by client.

9.3.5 One sample spike (add 0.5 ml of 10 ppm CN to 50 g of
aqueous' sample or 2 9 of solid sample) - only when
requested by client .

•
C4-(d)S
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10. REFERENCES

10.1 Method Sources

10.1.1 Method 335.2, Methods for Chemical Analysis of Waters and
Wastes (EPA).

10.1.2 Standard Methods for the Examination of Water and
Wastewater, 16th edition.

10.1.3 Method 9010, SW-846, 2nd edition.

10.1.4 CLP-M, Method 335.2, modified for the Contract Laboratory
Program.

10.2 Deviations to Method Sources and Rationale

10.2.1 This method can be used for CLP-M, Method 335.2; MCAWW
335.2; SW846 9010; and Standard Methods. The method
variances are minor. •

10.2.2 This method uses a micro-distillation set-up so that
smaller amounts of sample are used than in the quoted 7

methods. This·has been approved by EPA as an acceptable
variance.

10.2.3 SW846 Me~hod 9010 included both total cyanide and
'amenable cyanide. If only total cyanide is requested by
9010, we perform only the total cyanide test and quote
Method 9010.

10.2.4 To reduce sulfide interferences when a sample contains
sulfide, this method uses cadmium carbonate powder to

. precipitate the sulfide. This is fromCLP-M Method
335.2. Method 9010 uses bismuth nitrate and Method MCAWW
335.2 uses lead acetate. The cadmium carbonate is an
acceptable alternative for all methods.

•
eLf-00eo
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QUANTERRA PROPRIETARY INFORMATION STATEMENT

This document has been prepared by and remains the sole property of Quanterra,
Incorporated. It is submitted to a client or government agency solely for its
use·in evaluating Quanterra's qualifications in connection with the particular
project, certification or approval for which it was prepared, and is to be
held proprietary to Quanterra.

The user agrees by its acceptance or use of this document to return it upon
Quanterra's request, and not to reproduce, copy, lend, or otherwise disclose
or dispose of the contents, directly or indirectly, and not to use it for any
purpose other than that for which it was specifically furnished. The user
also agrees that where consultants or others outside of the user's
organization are involved in the evaluation process, access to this document
shall not be given to those parties, unless those parties also specifically
agree to the conditions stated above.

1. SCOPE AND APPLICATION

1.1 This method is applicable to the determination of:

Total cyanide
Cyanide amenable to chlorination·
Weak acid dissociablec:yanide .

1.2 Sample preparation for the above parameters is described in
separate SOP's, i.e., SOP No. LM-CAL-I099 (total), LM-CAL-II02
(amenable to chlorination), LM-CAL-II01 (weak acid dissociable).

••
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1.3 Detection Limits:

Parameter Waters

Total cyanide 0.01 mg/L
Amenable to chlorination 0.01 mg/L
Weak acid dissociable 0.01 mg/L

1.4 Applicable matrices

Soil/Waste

0.5 mg/kg
0.5 mg/kg
0.5 mg/kg

1.4.1 This method is applicable to drinking, surface. and saline
waters. domestic and industrial wastes, soil and other non
aqueous matrices.

'1.5 Dynamic range

1.5.1 The range extends to 0.5 mg/L (aqueous samples) and to 25 •
mg/kg- (non-aqueous samples). Higher concentrations are
analyzed by dilution of the sample.

1.6 Approximate a~alytical time is 1 hour for a group of 20 samples.
not including time for instrument set-up.

2. SUMMARY OF METHOD

2.1 Samples for total cyanide are prepared by distillation of the
cyanide from an acidic medium.

2.2 Cyanide amenable to chlorination is prepared by chlorinating an
aliquot of the sample and then distilling for total cyanide. A
second aliquot is distilled without chlorination for total cyanide~
Cyanide amenable to chlorination is defined as the difference
between the two results.

2.3 Weak acid dissociable cyanide is prepared by distillation from a
slightly acidified solution.

2.4 Samples prepared by the above methods are analyzed colorimetrically.
on a Autoanalyzer System. The sample.is bUff~red and reacted with
Choramlne-T to produce cyanogen chlorlde. ThlS then reacts with a
pyridine-barbituric acid reagent to produce a red colored complex .

•



• Subject or Title: ..
Cyanide. Total: Automated Analysis

sop· No. :
LM·CAL·1034

Revision No.:
.2.0

II!'~uanterra
~
Sen'icrs

STANDARD
OPERATING
PROCEDURE

Page 3__ of 11

Effective Date:
October 12. 1993

3. COMMENTS ,.

•

•

3.1 Interferences

3.1.1 Oxidizing agents such as chlorine will destroy cyanide.

3.1.2 Some unidentified organic compounds may oxidize or form
decomposition products during chlorination. giving higher
results for cyanide after chlorination than before
chlorination; this gives a negative value for cyanide
amenable to chlorination. Examples include samples from
petroleum refineries. the steel industry, and pulp and
paper processing. The weak acid dissociable method should
be used for these sqmples.

3.1.3 Sulfide may interfere with the analysis. Sulfide is tested
for and removed during sample prep .

3.1.4 Chlorine added to the sample for amenable cyanide must be
. completely destroyed before distillation. Otherwise. it'

may distill over and destroy the non-amenable cyanide.

3.1.5 Nitrate and/or nitrite may react with organic compounds
during distillation to form cyanide.

3:1.6 Samples containing surfactants may foam excessively during
dist.illation.'

3.1.7 The extent to which some metal-cyanide complexes are
destroyed by chlorination depends on the amount of c~lorine

present and the time allowed for reaction.

3.1.8 High carbonate concentrations may react violently when
sulfuric acid is added to the samples during distillation.
It may also interfere with the automated colorimetric
analysis by forming bubbles in the flow cell.

3.1.9 Aldehydes, glucose. and other sugars may convert cyanide to
cyanohydrin during distillation.

3.1.10 Amino acids may distill with the cyanide and interfere with
the analysis .
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3.1.11 Fatty acids may interfere by forming soaps in the absorption

solution.

3.2 Helpful hlnts

3.2.1 Cyanide amenable to chlorination is sometimes -referred to as
"Free Cyanide." The weak acid dissociable method also
determines "Free Cyanide" and it is important to identify
the method due to the different sample preparation.

4. SAFETY ISSUES

5. SAMPLE COLLECTION, PRESERVATION, CONTAINERS, AND HOLDING TIMES

5.1 Water samples are to be collected in plastic bottles and preserved
with 2 ml of 10 Nsodium hydroxide per liter of sample.
Refrigerate at 40C.

5.2 Soil and waste samples should be collected in wide mouth jars and
refrigerated at 40C.

t4-fofO
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. 5.3 The holding time for water and soil samples is 14 days from
collection. For CLP samples. the holding time is 12 days from
receipt of samples.

6. APP~TUS

6.1 Lachat autoanalyzer consisting of auto-sampler. pump. injection
module. colorimeter. and computer.

6.2 570 nm filter and 10 mm flow cell for colorimeter.

6.3 Miscellaneous laboratory apparatus and glassware.

7. REAGENTS AND STANDARDS

7.1 Pyridine-Barbituric Acid Reagent

7.1.1 Place 15g barbituric acid in a 1000 mL volumetric flask and
add about 100 mL distilled water. Add 75 mL pyridine and
mix. Carefully add 15 mL concentrated hydrochloric.acid and
mix. Dilute to volume with distilled water and store at
40C.

7.2 Phosphate Buffer Solution

7.2.1 Dissolve 97g potassium dihydrogen phosphate momnohydrate in
distilled water and dilute to 1000 mL. .

7.3 Chloramine-T·

7.3.1 Dissolve 4.0g chloramine-T in distilled water and dilute to
1000 mL. Prepare fresh daily and keep covered.

7.4 Sampler Wash--Sodium Hydroxide. 1%

7.4.1 Dissolve 109 sodium hydroxide in distilled water. Cool to
room temperature. dilute to 1000 mL. and mix well. Store in
a plastic bottle .

C4-(olf
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7.5 Calibration Standard Stock Solution. 1000 mg/L

7.5.1 Dissolve 2.51g potassium cyanide and 2g sodium hydroxide in
distilled water and dilute to 1000 mL. Standardize using
0.0192 NAgN03. The titrated value should be within 5% of
expected.

7.6 10 mg/L Intermediate Standard.

7.6.1 Pipette 1.0 mL Stock Standard (1000 mg/L) into a 100 mL
volumetric flask. Add 20 mL 1.25 Nsodium hydroxide. dilute
to volume with distilled water and mix. Prepare fresh bi
weekly.

7.7 Calibration Standards

7.7.1 Using 100 mL volumetric flasks add 20 mL 1.25 N NaOH. add
amount of intermediate standard as below. and dilute to •
volume with distilled water. Prepare these standards
biweekly.

7.7.2 The blank also serves as the Continuing Calibration Blank
(CCB) .

7.7.3 Amid~range standard (typically the 0.2 mg/L) serves as the
Continuing Calibration Verification (CCV). ,

7.8 Initial Calibration Verification (ICV) Standard

7.8.1 A second source is used for both CLP and non-CLP samples .

•
C4-~/2
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8.1 Set up the manifold. Pump reagents through the system until a
steady baseline is obtained.

8.2 While the system is pumping, prepare the calibration standards.

8.3 When a steady baseline is obtained, adjust it to the bottom of the
chart with the baseline control.

8.4 Start the sampler and adjust the peaks for the high standard to
full scale with the standard cal control. Readjust the baseline if
necessary.

8.5 Analyze the calibration standards in order of increasing
concentration. followed by the lCV, lCB, Reference Standard, prep
blank, DCS/SCS. and billable samples. A CCV and a CCB must be
analyzed at least every.10 samples (distilled items), and again at
the end of the run.

8.6 EachOC lot should be analyzed together ·as a group. Dilute any
samples that are greater than the high standard and reanalyze. All
dilutions must be performed with 1% sodium hydroxide. The sequence
of reference, samples, etc. should be recorded on th~ bench sheet.

8.7 At the end of the run, fl ush the system with di sti 11 ed water and
turn off the instrument.

9. QA/QC REQUIREMENTS

9.1 QC for CLP. Samples (Contract Laboratory Program)

9.1.'1 A prep blank must be analyzed after the leV~

9.1.2 As a control sample. an leV, a 0.1 mglL standard (mid-range)
must be distilled and analyzed with every analytical run.
This should be r~n immediately ~fter the c~libration.

9.1.3 After every 10 samples and at the end of the run a eev and a
CCB must be run .

CLj--foI3
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9.1.4 A duplicate and a sample spike (0.10 ppm) must be run for

each batch or for every 20 samples. whi chever i,s more
frequent.

9.2 QC for Non-CLP Samples

9.2.1 An ICV is run immediately after the calibration standards.
The ICV must be distilled with the samples.

9.2.2 An ICB must be run after the ICV.

9.2.3 A prep blank, distilled with the samples. must be analyzed
after the Reference Standard.

9.2.4 Duplicate Control Samples (DCS) and Single Control Samples
(SCS), are spiked with CN at 0.10 ppm and prepared with the
samples. DCS (two samples) are required for every 20
samples. An SCS is required with every analytical lot (here •
defined as all samples processed in a 24-hour period).

9.2.5 Duplicates may be required for project specific' QC.
Duplicates are to be taken through the entire prep and
analysis together.

9.2.6 Sample spikes may be required for project specific QC.
Spikes are prepafed with the samples. .

9.2.7 A CCV and CCB are required after every 10 samples and at the
end of the run.

9.3 Acceptance Criteria

9.3.1 ICB's and CCB's must be less than the reporting limit.

9.3.2. The ICV must be within control limits of 85-115% for CLP
like projects. Alternatively. non-CLP projects will be
controlled using historical control limits provided in LIMS.

9.3.3 DCS/SCS recovery and Relative Percent Difference (RPD) for
DCS must be within control limits established according to
the Laboratory Performance QC SOP. M-EQA-002. Current
control limits are in LIMS.
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9.3.4 Control limits for CLP sample spike recoverles and duplicate
RPD's ar~, with certain exceptions described in the CLP
Statement of Work. 75-125% and 20% respectively.

9.3.5 The standard curve must have a correlation coefficient of
0.995 or greater.

9.3.6 CCV's must be within 10% of the expected value.

9.4 Corrective action required

9.4.1 Check the dilutions made when preparing standards and
redilute if necessary.

9.4.2 Reprep samples if DCS/SCS results are out of the control
limits or if the blank shows excessive contamination .

9.4.3 If the sample spike recovery is not within the control
limits a post-distillation spike must be run. This is done
by spiking the unspiked sample distillate at twice the
sample concentration or twice the ~eporting limit whichever
is greater.

9.4.4 For cyanide amenable to chlorination, if the chlorinated
aliquot shows more cyanide than the unchlorinated aliquot.
the sample must be reprepped using the Weak and Dissociable
method. .

10. CALCULATIONS

10.1 Cyanide amenable to chlorination:

10.1.1 Subtract the result for the chlorinated aliquot from the
unchlorinated aliquot. This difference is cyanide amendable
to chlorination.

11. REPORTING

11.1 Reporting units are ug/L for waters and mg/kg for nonaqueous
samples .
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11.2 Reporting limits are 10 ug/L for waters and 0.5 mg/kg for

'. nonaqueous samples, Samples less than the reporting limit are
reported as NO.

11.3 Significant Figures:

0.01- 0.10- 1. O- lD- 100-
0.09 0.99 9.9 99 999 1000+

Waters O.OX O.XX X.X XX XXX XXXO
Soils O.X X.X XX XXX XXXO
Reactive O.X X.X XX XXX XXXO

•

•
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12. REFERENCES

12.1 Method sources: EPA Method '335.3 and EPA Method 335.2 CLP
modifi~d.

12.1.1 Additional information was obtained from Standards Methods
and ASTM.

12.2 Deviations from source method and rationale

12.2.1 The automated method is used following manual distillation.
Automatic distillation is not performed .
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1. PURPOSE
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•

1.1. The purpose of this document is to establish procedures for the identification and
documentation ofnonconfonnances and the corrective actions ~en as a result of
these events. The Quanterra® Quality Assurance Management Plan (QAMP) requires
documentation of instances of deviations from established control limits, approved
SOPs, or client-specified requirements. The Nonconfonnance Memo (NCM)
described in this procedure is,used to document deviations from plan specifications
together with their cause and correction. The NCM maybe a written document or a
defined electronic fonnatted document transmitted via e-mail.

1.2. This document applies to procedures, services, data, reports, or materials purchased by
the laboratory or supplied by the laboratory to its clients. Nonconfonnances related to
incoming samples may be documented separately from the NCM process by use of the
Condition Upon Receipt (CUR) Fonn as described in a facility-specific sample
receivingllog-in standard operating procedure (SOP). Regardless of which system a
lab chooses to use to handle these sample receipt client-related issues, including
holding time violations (HTVs), the system must include and emphasize the
immediate notification of the Project Manager (PM). This will allow the PM to
initiate immediate client notification and resolution ofhow to proceed. See Section 5,
Definitions, for further clarification of application. '

1.3. Identification of suspected adverse conditions (deviations) can be made by laboratory
employees in the course of their work or by individuals outside Quanterra's®
laboratories through review of records, audit, or proficiency testing.

2. RESPONSIBILITIES,

2.1. Laboratory Associate: During the course of their work, all employees are
responsible for identifying and documenting probl~ms, using a Nonconfonnance
Memo, that might affect the quality of Quanterra's® product. They should also
identify or attempt to seek out possible measUres to correct the problem. By signing or
initialing laboratory notebooks, fonns, bench sheets, data reports, and other quality
related documents, associates are verifying that procedures have been followed. Any
deviation that might render a measurement suspect shall be documented.

2.2. Group Leaderrream Leader/Supervisor (for purposes of this SOP, the t~rm
"Supervisor" will be used): Each supervisor is responsible for the review ofNCMs to
ensure that problems which might affect quality are adequately described and that
personnel are assigned to correct them. Supervisors sign NCMs and forward them to a
project manager. Together with project managers and Quality Assurance personnel,
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actions.

2.3. Project Manager (PM): The project manager is responsible for relaying project
requirements to'staffso that special project require~ents are understood and
nonconformances recognized. The project manager communicates conformance
problems to clients arid documents decisions made with clients. The project manager'
ensures that short-term corrective actions for routine analytical QC failures are
completed. An example would be making sure that repreparation and analysis of a
sample was done. The project manager can and must withhold final reports to clients
until corrective actions agreed to with the client have been completed.

2.4. QA Manager: The Quality Assurance manager or his or her designee is responsible
for assigning log numbers to the NCMs as received, reviewing all prepared NCMs to
ensure that actions taken are appropriate, and assisting in resolving QA/QC
discrepancies. The QA staff will maintain a nonconformance tracking system to
guarantee that each nonconformance is brought to closure. The system will also be
used to monitor for treBdsthat might indicate long-term quality problems. Systematic
problems are investigated, NCMs issued and reviewed, and audits conducted to ensure •that long-term corrective actions have been successfully completed. If review of an
area reveals a significant problem with data quality, the Quality Assurance manager
has the authority and responsibility to stop production in that laboratory area.

2.5. Operations/Systems Manager: The operations/systems manager shall ensure that
corrective actions are correct and have been implemented. The operations/systems
manager shall document this review and concurrence by signing the NCM as the
responsible manager, ifQA-required, for a specific corrective action. Along with the
laboratory manager, the operations/systems manager shall emphasize the importance
of qualitY requirementS and require all employees to report any problem that might
adversely affect the quality of work.

2.6. Laboratory Manager: The laboratory manager shall emphasize the importance of
quality requirements and require all employees to rr;:port.any problem that might
adversely affect the quality of work. The laboratory manager is also responsible for
the implementation of the NCM system in the laboratory.

2.7. Corporate QA Director: The Quanterra® Quality Assurance Director should be
notified of any continuing non-conformances that are not properly addressed by
operations or where the root cause cannot be identified.

•
c 4 -r.c L.. 2
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3. SAFETY
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3.1. Normal office dependent safety precautions must be taken in performing this SOP. If
personnel are required to perform any portion of the procedure in laboratory areas,
appropriate personal protective equipment and precautions must be utilized.

3.2. Procedures shall be carried out in a manner that protectS the health and safety of all
Quanterra® associates.

3.3. All work must be stopped in the event ofa known or potential compromise to the
health and safety of a Quanterra® associate. The situation must be reported.
immediately to a laboratory supervisor.

4. PROCEDURE

4.1. When'to Initiate a Nonconformance Memo

4.1.1. Lab associates are to prepare a nonconformance memo (NCM) whenever
procedures, services, data, reports, electronic disk deliverables (EDDs), or
materials deviate from established specifications. All nonconformances
require an NCM (see definitions of nonconformance, anomalies, and
deficiencies in Section 5 and Section 1.2 for exceptions). . '

4.1.2. All standard operating procedures (SOPs) shall be followed. By signing or
initialing laboratory notebooks, forms, data reports~ and other quality-related
documents~ employees are verifying that the SOPs have been followed with the
exceptions of the pre-approved deviations (as described in QAPjPs or Quality
Assurance Summaries). Any intentional deviation from an SOP must be pre'-,·
approved by the QA manager and technical specialist. Any deviation from a '
SOP or client requirement not previously approved must be documented on an
NCM.

4.1.3. An NCM is to be completed for each instance of a nonconformance. A single
NCM can be used for a single event affecting multiple project numbers and
samples, but normally a separate NCM would be prepared for different
nonconformance issues. If the nonconformance involves projects for multiple
project managers, then the NCM will need to be communicated to each project
manager. 1J1e laboratories may utilize any communication system they feel
best satisfies this required communication and maintains the integrity of the
NCM process.



Nonconformance and Corrective Action

4.2. How to Process the NCM Form
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4.2.1. Enter the information required at the top of the form (see-Example Form in
Attachment A; printed forms are available from QA). Names or initials must
be uniquely identified by using three initials or by spelling out -the last name.
Use specific test codes (when available) rather than generic codes such-as
"VOAs" or "Anions." At a mininiuni enter Project 10, QuantIMS batch
number or LIMS QC Lot number if appropriate, in addition to sample
numbers. The laboratory generating the NCM is identified as part of the log
number (e.g., AUS-97-123). Therefore, separate laboratory location
identification is not required on the form. -

4.2.1.1. If the NCM is for a holding time violation, the project manager must
be notified immediately.

4.2.1.2. An instrument tag-out does not require the completion of the NCM if
there are no client samples involved (e.g., instrument out of service to
perform routine maintenance.) See section 4.2.5.

4.2.2. Check appropriate NCM boxes. lfbox 31-"Other"-is checked, supply a •
brief description of the problem. Attach further information as necessary.

4.2.3. Complete the reverse side of the forin concerning root cause and corrective
actions. These sections may be filled out jointly with the supervisor. Consult
the project manager or the operations/systems manager and QA manager if the
supervisor and associate are uncertain of corrective actions. Be objective and
specific but brief. Include enough information that decisions to approve- the
NCM can be made easily (includ.e pertinent QC information). -

. 4.2.3.1. Design corrective actions to correct the immediate problem (short
term corrective actions) and to minimize the possibility of its
recurrence (long-term corrective actions). Examples of corrective

. actions are modifications to nonconforming procedures, repair or
replacement of deficient equipment, training personnel, and
reanalysis of any affected samples. Additional sheets documenting
corrective action may be attached to the NCM. Reference the
attachment on the NCM.

4.2.3.2. Where operational corrective actions are required, they shall be
supported with reference to recovery data, control charts, or other
documentation. •
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4.2.4. If the corrective ~tion involved retraining, the training must be documented
with the signatures of the trainees and submitted to the QA staff.

4.2.5. Instrument/Equipment Nonconformance Tag

4.2.05.1. Instruments and equipment which habitually fail to meet calibration.
criteria or are out ofservice due to needed repair or other reasons
must be marked with a tag indicating the nonconforming condition.
(See Example in Attachment B.)

4.2.5.2. If the reason for the nonconformance tag caused sample data to be
impacted, initiate an NCM and mark box 30. Identify the instrument
by name and/or identification number and briefly describe the
problem. This information can be recorded on page 2 under
"Problem DescriptionIRoot Cause". Submit the NCM to the group
supervisor.

4.2.5.3. Upon receipt of the NCM, QA assigns the NCM number and provides
the number to the analytical group so that the nonconformance
tracking number can be recorded in the instrument's maintenance log.

4.2.5.4. The corrective action will be to either permanently remove the
instrument from service or to have the instrument repaired. If an
instrument is repaired, its reliability must be demonstrated through
successful recalibration before the nonconformance can be closed.
The nonconformance tag remains in effect during the demonstration
period.. Record this information in the instrument maintenance
logbook. Reference the successful calibration on the tag and return
fue tag to the QA staff for closure of the NCM.

4.2.6. Submit the form to the supervisor responsible for the area indicated at the top
of the form.

4.3. Supervisory Review, Approval, and Signature

4.3.1. Review the information provided. Complete or amend'the descriptions of root
.cause and corrective action. if the corrective action has not been determined,
the situation must be referred to the project manager and the
operations/systems manager for resolution to ensure client requirements can be
satisfied. The QA staff should be consulted if there are questions as to how to
proceed. If the above input was not needed, the operations/systems manager
does not need to have every NCM routed to him or her. If, upon receipt and
review of the NCM by the QA staff, it is felt the operations/systems manager
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needs to be made. aware of the issues, the QA staff will notify and document
the notification of the operations/systems manager on the form.

4.3.2. If the nonconformance is hardware/equipmentrelated, the item shall be
nonconformance tagged and'segregated, if possible, to ensure that it is not used
until repaired.

"

4.3.3. The supervisor will be responsible for the completion of the corrective action
unless otherwise indicated. Enter the name of the person responsible for
performing the corrective action if other than the supervisor. This is
Operations' commitment to rectify the problem. This will be verified by the
,QA staff and/or the operations/systems managers.

4.3.4. The supervisor signs and dates the "Corrective Action Approved By" line and
forwards the original form to the project m~ager. The project manager must
receive the NCM in a timely manner, generally within 48 hours. If the NCM is
for a holding time violation, a project manager must be notified immediately.

4.4. Project Manager Review, Client Notification, and Project Documentation

4.4.1. The project manager shall determine if client notification is required to either
assist in the definition of corrective action or to notify the client of problems
related to sample analysis. The project manager shall indicate on the NCM
whether client notification is required or not.

•

\.

4.4.2 ..

4.4.3.

4.4.4.

Record the result of the client contact or leave blank if client contact was not
required. Sign and date the NCM form. This must be done whether client
notifi<;ation ,is completeq or not. The signature documents the project manager
as having read and reviewed the NCM.

Document any changes to the corrective action plan, and notify the supervisor.
The project manager's signature on the front of the NCM serves as
documentation that the PM has read and reviewed the NCM and is aware of the
corrective action plan.

The project manager will forward the original to the QA office within 72 hours
for review and closure. The PM may keep a copy for his or her own personal
use, but the original must be forwarded to the QA office.

4.4.5. If the nonconformance involves analytical work in process, the fiwlI report
cannot be released until a project manager has signed the NCM. •
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4.4.6. Ifit is found that erroneous analytical data (e.g., from data validation
comments or phone requests, etc.; inaccurate chromatograms, spectra,
calculations, or final reports) have been released by the laboratory, this fact
must be documented on an NCM (items 25 and 26 on NCM form) and
forwarded to the QA office. Prior to making the correcti.ons, proper'
documentation shall be filled out and turned in to the QA staff if corrections
are needed in the database (LIMS or QuantlMS). The original data shall be
marked as unusable and maintained for hi~orical purposes. The corrective
action shall include prompt client notification and issuance of amended reports.

4.4.7. After the QA staffhas closed the NCM, the original of the closed NCM will be
filed either in the project file or QA files per laboratory procedure.

4.5. Quality Assurance Review and Tracking

4.5.1. The QA staff shall review all NCMs for conformance with standard laboratory
practices.

4.5.2. NCMs will be reviewed to ensure that the corrective action was completed.

4.5.3. A tracking system will also be used to monitor for repetitive failures that might
indicate systematic problems. Tracking records would (when applicable)
include:

• NCM log number
• Date initiated
• Project number
• Lab sample ID numbers .
• Method or parameter
• Nonconformance description and NCM box number
• Corrective action required
• Characterization as an anomaly or deficiency
• Closure ofNCM

4.5.4. The QA staff shall identify repetitive quality issues that may be systematic in
nature and may require corrective actions to prevent recurrence. Recurrent
technical or Information Technology problems shall be referred to the
appropriate technical group for corrective actions. Correction of systematic
problems could take the form of modifications of nonconforming procedures,
.repair or replacement of deficient equipment, training or replacement of
personnel. Findings and corrective actions from these investigations or audits
shall also be documented. Resolution of corrective actions for systematic

t4 - rod7
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problems must be documented by the responsible laboratory area along with
supporting evidence.

4.5.5. The QA staff shall conduct follow-up assessments to confIrm that correction of
systematic problems is successful. These assessments can be done as part of .
the monthly spot assessment program at the laboratory. .

4.5.6. The signature of the QA manager or designee is required for corrective actions
to indicate that the issue has been closed.

4.5.7. The QA office shall maintain a central file/record of all NCMs.

4.6. Externally Generated Corrective Actions

4.6.1. Reports from external quality organizations, such as audit reports, data
validation comments, and reports of proficiency tests, shall be considered
externally generated. The QA staff is responsible for maintaining the files of
externally generated quality reports. If the report is received by an associate •
other than the QA manager, the report (or copy) must be forwarded to the QA
Manager.

4.6.2. Preformatted NCMs are not required to be used to document audit deficiencies
or performance evaluation deficiencies. A memorandum format notification
by the QA staff and responsible supervisor response with corrective action can
be used to document the corrective action process.

4.6.3. The QA manager or.designee s~l review the reports to identify any
deficiencies requiring ac:tion.

4.6.4. The QA manager or designee shall work with the responsible supervisor to .
formulate a corrective action plan. The plan shall be implemented and
evidence of corrective action supplied to the QA office.

4.6.5. The QA staff shall verify that the problem has been corrected and prepare a
Written response to the external organization, if required. Data validation
responses shall be coordinated through a project manager for the client.

5. DEFINITIONS

5.1. Nonconformance: an unplanned deviation from an established protocol or plan. The •
deviation may be the result of Quanterra's® actions, then termed a deficiency, or the
result of events beyond the control of Quanterra®, then termed an anomaly.
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5.1.1. Any laboratory QC sample (e.g., method blank, laboratory control sample,
duplicate laboratory control sample; matrix spike, matrix spike duplicate, and
surrogate spike) component result is outside established control limits and
demonstrate a systematic deficiency. Any matrix spike or matrix spike
duplicate or sample related QC outside of established control limits attributed
to matrix effects IIU.W be documented, but an NCM is not required.

5.1.2. A procedure is not perfonned as described in the applicable SOP or QA Policy,
. except in cases where the procedure has been perfonned according to a client

specified document Quanterra® has agreed to follow (e.g., EPA SOWs and
QAPjPs).

5.1.3. A practice or procedure is not perfonned as described according to a client or
project document that Quanterra® has agreed to follow.

5.1.4. Purchased materials or services are detennined to be defective and their use
would effect data quality.

5.1.5. Holding time violations occur regardless of what or whose actions caused
them.

-S .1.6. A fonnal NCM is not required for routine instrument maintenance,
malfunctions, and power failures which can be documented in instrument
maintenance logbooks.

5.2. Corrective action: Measures taken to rectify conditions adverse to quality and, where
possible, to prevent their reoccurrence. .

5.2.1. Corrective actions may vary from reporting the data as is-with appropriate
documentation-to a complete reevaluation and restructure of a system.

5.2.2. Many corrective actions can be implemented immediately; however, some will
take time to implement.:

6. MISCELLANEOUS

•
6.1. Associated Documents

6.1.1. Quanterra® Quality Assurance Management Plan (QAMP), current revision.
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6.1.2. ANSIIASME NQA-l, Chapter II, Basic Requirement 15 "Control of
Nonconforming Items." Supplement ISS-1 "Supplementary Requirements for
the Control ofNonconforming Items."

6.1.3. ANSIIASQC Q94-1987, "Quality Management and Quality System Elements
Guidelines," Section 14.0 ''N<?nconformity'' and.Section 15.0 "Corrective· .
Action."

6.2. Appendices

6.2.1. Attachment A: Laboratory Nonconformance Memo (NCM).

6.2.2. Attachment B: InstrumentlEquipment Nonconformance Tag Form

•

•
C.l-!-G30 .



NoncoofoDDance and Corrective Action

•
6.3. Flow Chart for Internal NCM

SOP No. CORP-QA-OOI0
Revision No. 1
Revision Date: 4/23/97
Page: 14 of 17

Start

1
Client or associate

identifies a
nonconfonnance

~

Associate prepares a i
NCM and completes
the header, NC. Root
Cause and Corrective

Action sections

-I 1
Group Leader reviews

infonnation and
assigns personnel to
perfonn corrective

action'. 1
Project manager

contacts appropriate
people (may include

the client)

Data Review e"nsures
raw data and NCM

correspond

Associate completes
corrective action

1

1
A copy or the original
is kept on file in the

QA Office or

T
File a copy or original f-----<~

" NCM in project folder

•
End

eLf - 03/



Nonconfonnance and Corrective Action SOP No. CORP-QA-OOI0
Revision No.1
Revision Date: 4/23/97
Page: 15 of 17 •

•

ATI'ACHMENTA Loo#: _
LABORATORY NONCONFORMANCE MEMO CNCMl

Quanterra® Incorporated

Project ID/Client:

NCM Initiated bylDate: Project Manager:

Sample NumberslQC -
batch or lot numbers -

Tests:

Analytjcal Area (check approprjate area);

o Sample control OOC o Wet chemistry o Data review

o Organic preparation o HPLC o Metals o Radiochemistry

o Inorganic preparation o GCIMS o Reporting 0

Nonconformance (check appropriate area); To be completed by analyst

Holding Time Violations (exceeded by days) Quality Assurance/Quality Control

Category I: Laboratory Independent o 20. QC data reponed outside of controls

0 I. Holding time expired in transit o 21. Incorrect procedure used

0 2. Sample rec'd > 48 hrs after sampling. or ~ holdi~g time has o 22. SOP intentionally modifie'd with QA and tech approval
expired

--

0 3. Test added by client after expiration o 23. Invalid instrument calibration

Category 1/: Laboratory Dependent o 24. Received insufficient sample for proper analysis

0 4. Instrument failure 05. Analyst error Incorrect or Incomplete Client Deliverable

0 6. Log-in error 07. Miscommunication o 25. Hardcopy deliverable error

0 8. Other (explanation required) o 26. Electronic deliverable error

Reponed Detection Limits Elevated Due to:

Category 1//: Analysis Reruns (QA/QC) o 27. Sample matrix: Docs not include high analyte content

0 9, Surrogates 010. Internal standards o 28. Insufficient sample volume

0 II. Spike recoveries 012. Blank contamination 029. Other (explanation required)

. Category IV: Analysis Reruns (Confirmation) Miscellaneous

0 13. Second column 014. Contamination check o 30. Instrument/equipment Tag-out

0 15. Confirmation of matrix effects o 31.0ther (explanation required)

0 16. Other (explanation required) -

Category V: Analysis Reruns (Dilution)

0 17. Over calibration 018. Under calibration

0 19. Other (explanation required)

Notification (check appropriate area); o Required o Not Required To be completed by project manager

Client notified by (name and date): Client's name and response:

0 In writing 0 By facsimile 0 Process "as is" 0 Re-sample

0 By telephone 0 Other (explain) 0 On hold until 0 Other (explain)

Project manager (signature and date):

PAGE I of2
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QUANTERRA® LABORATORY NONCONFORMANCE MEMo

Corrective ActioD; To be completed and reviewed by all associates involved

Problem Description/Root Cause Author's initials and date:

i

Con-ectivl! Actions (Short Term) Author's initials and date:

-

Con-ective Actions to Prevent Reoccun-ence (Long Term)

Corrective Action approved by (Supervisor/Group Leader) and date:

Additional Comments'

•
. ...

Corrective Action to be completed by (if other than Supervisor/Group Leader):

Date Corrective Action is to be completed:

Oualitr Assurance Review To be completed by a QA associate

o Anomaly o Deficiency o Notified OpsiSys Manager (Initials)

o Further action required:

Further action assigned to:

QA signature: Date:

Corrective Action VerjfjcatioQj To ~ completed by a QA associate

o Verification not required or reqilested

o Verified / CA completed on: by

o Cannot verify (specify reason)

Verified by: Date::

Nonconformance Memo Closure; .. . .

QA signature: Daic:

The Office ofQuality Assurance maintains a copy or the original ofthis NCM indicating its final status.

PAGE 2 OF2
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ATTACHMENT B

EXAMPLE

INSTRUMENTIEQUIPMENT NONCONFORMANCE TAG FORM

QUANTERRAQD

CAUTION
... "< DO "NOT USE"" ," """" """""

•• # • '. • •• ., •••••••••••

NONCONFORMING ITEM

AFFECTED ITEM _

ANALYST DATE

WORK MAY NOT PROCEED ON THIS ITEM UNTIL
SUCCESSFUL CALIBRAnON IS DOCUMENTED.
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A. Summar.V

I. A critical aspect of sound sample collection and analysis protocols is the mainten:ulce of
strict cac procedun.;s. cac procedures include inventorying and documentation during
sample collection, shipment, and laboratory processing. A sample is considered to be in an
individual's custody if the sample is: (I) in the physical possession or view ofthc responsible
party; (2) secured to prevent tampering; or (3) placed in a restricted area by·the responsible p:uty.
TIle laboratory is responsible for this documentation of sample custody throughout the handling,
processing, and anaslysis of samples.

11. SAMPLE LABEL

A. Description-Field Sample Labd

1. A Jabel is attached to all sample containers at the time of collection. TIle label is written in
indelible ink and contains the fol.lowing information:

a. Sample number/identification

b. Date and time collected

c. Purpose of the sample (analyte and sample group)

d. Sourcellocation and location of the sanlple

e. Contract task number andtiue of project

f. Preservative used (if any)

g. Collector's namt:: or initials

2. An example of a sample label is presented in Figure 3.I-A.

ill. CHAIN-OF-CUSTODYRECORD-EXTERNALCOC

•

A Descriptio"

1. Sample custody is initiated WiUI ule detailed record keeping by ule field sampling perS01Utei.
cae establishes the documentation and control necessary to identify and trace a S:ullple
from sample collection to fUtal analysis. It includes field sample labeling to prevent mix-up,
custody seals to prevent sample tampering, securc custody, and provide the recorded
support information for potential litigation.

2. cac forms arc used to document the integrity of all samples. To maintain a record of
sample collection, transfer between personnel, shipment, and receipt by UlC laboratory, a
cac form will be filled out for each sample set at each sampling location. TIle cae form
will contain the following information:

1)- 3
n ,_"1"
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a. :ample number (for each sample in shipment)

b. Collection date (for each sample shipment)

c. Timc sample was obtained/or collectcd

d. Number of containcrs of each sample

e. Sample description (environmental matrix)

f. Analyses required for c:lch sample

g. Shipment numbcr

h. Shipping address of the laboratory

1. Date, time and method of shipment

J. Spaces to be signed as custody is transferred.

SWlrCEl'iCOC

REV 2.1- 7/25/%

•

I).. Procedure

1. The individual in charge of shipping samples to the laboratory is also responsible for
completing the cac fonll. TIlls individual will also inspect the form for completeness and

accuracy. Any changes made to the cae fonll shaH be initialed by the person making f.'
change. An example of the cac form is presented in Figure 3.2.

IV. TRANSFER OF CUSTODY AND SHIPMENT-EXTERNAL

A Procedure

1. Samples are to be accompanied by an approvedCaC record. When the possession of
samples. are transferred, the individual relinquishing the samples signs and records the d41tc and
time on the cac document. The individual receiving the samples rcPc:lts the procedure. This
record rcpresents the official documentation for all transference of the sample custody un::: the
samples have arrived at the laboratory.

2. If samples are to be split \\;th another 141boratory facility or government.aI agency, a sep41rate
cac record is prcparcd for those samples. This cae record indicates with whom the
samples have been split ;md is appropriately signed and dated with the time of transfer of

splits.

v. LAflORATORY CUSTODY PROCEDURES-INTERNAL

A Procedure

1. The Sample Control program describes the laboratory custody procedures associated •
sample receipt, stor::tge, prep::tration, analysis and security. Sample control is mainta'
at SWLa through the use of several tr41cking systems designed to protect sample integrity.
Tracking systems include the use oflaboratory cac procedures and sample analysis requests (in

. the form ofwork shcets) ,Intcrnal Chain-of-Custody forms, the Laboratory Information Man:l£cment
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•

System (LIMS), LaborJtory Log Books (ExtrJction, Digestion and AllJlytical Run Logs).

lJ. Sample Tracking

I. An overview of the sample tracking and InternJI Chain of Custody, (ICOC) procedure to be
employed is presented in the Figure 3.3 flow diagranl. It includes the following components:

a. Laboratory COC documentation is initiated by the SC when the sample is relinquished
by the courier.

b. After sample shipment arrival, the SC begins sample inspection and log-in. All sanlples
are inspected: comparisons J.re made between the clients pJ.pcrwork and tIlJt pJpcrwork
supplicd by thc Project Officer (i.e., AnalyticJ.I Request Form, Figure 3.6). Anomalies J.re
notcd in thc sanlple log in shcet (Figure 3.8) fornl and the Client/Lab CornrnunicJ.tion shcet
(Figure 3.5) as tIlC client is notified.

c. Suspected Radioactive samples arc handlcd and "screened" by tile R..adioation SJfcty Officcr
or Designee as per SOP, SWL-ROI39 in the R..adiationControl Area.

d. Each sample is assigned a unique SWLO laboratory identifiC:ltion number which is cross
coded with thc client's identification. Sample identification information is entered into the
computerized laboratory data base, and the assigned numbcr is used to track sample locations
and sbtus tIlroughout tile anJ.lytical process.

2. The following sanlple information is rccorded into tile computerized bboratory dJbbase systcm:

a. Customer and project information

b. Date of receipt

c. Client identification

d. D:lte sampled

e. Matrix Type

f. Number of conuiners

g. Analytical requirements

h. OtIler pertinent conunents

I. RadiJtion Screening results (RAD samples only)

3.

4.

• 5.

6.

The SC logs in samples with the tests and test code information supplied by tile project officer on
tile Analytical Request Form (figure 3.6).

The field COC document is completed and copies are returned to tile appropriate party(s).

Aftcr the sample is logged in, a LIMS generated work sheet (figurc 3.7) and an Internal COC form
is generated (figure 3.9 ).

. The work sheet informs tIlC analysts/departments of samples in-house.

1>-5 p.,n"1,,f17
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7. 111is leOe documents the movcment of the sample from stor:lgc tosilmplc pn:p:lr.ltion and.
to sample storage.

8. When thc sample preparation is concluded, Sample Prepar:ltion Logs arc completed and filed in
the :lppropri:lte project file, :llong with analytic:l1 instrument logs (sec figures in the anal}1ic:l1
SOPs), .

9. Suffixes are assigned to sample IDs to indicate special treatment/analysis. 111ese suffixes include
the following:

Matrix Spike

Matrix Spike Duplic:lte

Reextraction/Analysis

Dilution

a. MS

b. MSD

c. DL

d. RE

e. S

f. D

g. L

h. A

Spike (lnorganics)

. Duplicate (1norganics)

Serial Dilution (lnorganics)

Post Digestion Spike (lnorganics) . •

10. When all analyses are complete leOe documents arc filed with appropriate data in the report
fl1e.

II. A monthly archive list is gencr.ltcd from LIMS (see figure 3.14). Sample disposal is documented
on the Sample Archive List (figure 3.14).

12. In addition to thc internal and external eoe documents, a computer-gener.lted listing ofthe sanlple
analysis paranlcters is used to control sample flow and facilitate tr.lckillg within the labor:ltory.
Each labor.ltory unit is given the list of parameters and is responsible for maintaining sample
integrity (holding time), fulfilling eoe requirements, scheduling sanlple flow, and tracking sample
status.

•
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SITE NAME UATE

ANALYSIS TIM!!

PIl[!SERVATIVe.

SPECIALTY CLEAN~D CONTAINtR

FIG. 3.1-A
Example of Sample

Bottle label (top) &
Sample Tag (right).
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=...
,Non-essentlal Sample
Remains Disposed of
{Hazardous sample remains
Incinerated In contro/led
circumrtOf1ces. or returned
to client,J

..... Sample Preparation
and Analysis
(Sample maintained
In locked storage)

..... Sample Log-In
(Assigned Unique
10 Number)

FIG. 3.3 Chain of
Custody Sample Tracking

Flow Diagram

1111
..... lSB::l1
11111111111111 lSB::l

Archive SamplclExtr:cu
in freezer

f~"( \".

'V

..... Sample Receipt

Initiate Internal ~
Chain-of Custody

Documentation

Sample Relinquished to
Appropriate 1.:lboratory
Technician. (Sample ~

maintained in locked
storage)

.A
Sample Inspection
(Primary & Seconciary
Containers)
Radiation screening.
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SOlmTWEST L\BOR.ATORY OF OKL\IIOMA, INC.

CUENT/LABORATORY
COMMUNICATION SYSTEM

TELEPHONE RECORD LOG

~ llite of Call:

~ C1icllL Nallle::

~ Client Cont:lct:

~ III Re(crCI\Cl: r" elSC

C.nl1lT:ll:r!Propm:l!:

o I:lhnr:uorv

~ III n:(e:rclII:c w JiiL:l (or lhe: (I,lUowilll: ....1lIt'1.: lIullIbc:r{S):

~ Summ:ll'Y of Resolution:

Signalure:

~ Distribution:

DatI!:

o Clie:lIl Cu(JY o Prl,ljc:el Ofli<:c:r CuIJY

FIG, 3.5 Client/laboratory Communication System
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011:'10 lilY. ~brrix.

>- Spcci;J Provision.
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.. >- Billiul: AJJrcs:i:

>- SWLO Conl:II;t.:

ANALYTICAL REQUESTS

TAT

FIG. 3.6 Sample Reqlle<;t Form/Analysis Request Form
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:~~75.D] W2511l m.o (CASEI210:.1 6 GC815 4 Ull4m Ef PEST CtF OlHOl6

[lTRt.CTlCN

ftSll5 11114111 Ai YOA-CtP cmu

nsm Ulwn C~ 1M" ev CUOI.;

EITUCTlOH

1.0/5.0:; lomm FT721 (,",mI0.11 6 &Cm 4 afl4,'j. EF mT C1J cum

[TTRACtIGH

ftSm 4 11/14113 AP VII"·elp 0IH~I.6

I!Sm 4 11/IH91 CO IHA CIP OlH,ll.a
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ftS515 IIIlIIn CO 'MA nF 0'-"01.8

£lTRACTlOH

lalll ulplu • 4

FIG. 3,7 lI~S Generated Sample Worksheet
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SAMPLE LOC.IN SIlEET

Lab N&lnc: II. Jfi ur

Rccoi.od 8}' (Pth,. Name): lo,.in Oato:

11«<ly<d Uy: (~I~nalu'.l:

l:uc Number: CORRESrONDINC

S~I..I. oeli_..y REM.\RKS:
!J'uup Nu: EPA SAMPLE ASSIGNED CONDITION

SM.II'LE TAG L.\B OF SAl\trL£
SAS Numu<r: , • • SIIIPM£NT, ETC.

REMARKS:

l. Cusl"dy S•• le» Present/Auten,-
lAl••I/B,ok.1l

2. Cush.dy 5..1 N.... :

1. Chal,,·.. r,CUSh.dy Pre.CIlII/AUteut·
Records

4. T ,..tric a.p"r•• 110I1' P,.nnl/Ab..ul(

I'aekln~ LISI

5. Airbill Ailbill/Slieke,
!"r.oenI/AboCDI'

5. A"loill Nu:
",

7. Sam"a. T." rrucuL/AlI.cul

S.mple Tal Li,lod/N... , l.illcd

""u.QII.t. UII ":h.I...,,( ..
C..elml,

I. S........ Cu...Jllhm: 1....t:l/D,ui....·/
I~.klnr

Y. UOCI lntonnaUon on
Ctl"lftl4~ rr.tft"h .•nlilc

rervr•• , and sa....,lo

laa' al,fec7 Tel/No·

10. 0 ••& Rcc•• _0-.1 _, 1..1.'

II. Tlma Ro.clvrd

Semple Tronsru

f"nel'''''':

A,u .:

07:

On:

e

• Coftlul SMO alld allaCh ICCCKd ..I .....luUon

R_i.cdUr:
Ull.:

l

FIG. 3.8

L,,!louu~ /,/,,:
1.01 booI: I'au No:

t'UIlMUl,;·1

EPA-ClP Sample log-In Sheet
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-------------------------------------
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~ST eLP OlllOl

£lTR'CTI0~

IlSm ., 10/lun CD

,,~A-(lP aLM1.

.." Q.P DU101.

96U!7 PEST e'.P Olm

WUCTIDI

VOA-<tP ll\JlOI.

8110 ell 0..1101.

23'41.01 0'1/17191

octill1 , 10117115 5HU PEST (lJ 'Jl1I0l

£ITRACTll1ll

~m~ I :~!!J."~ ~mH '.~-a.. m.!I~~.

RSm I 101171') 6NIJ ~N' ClP aL1I01.

WRACTICI

95tll7 , !..•.'17m C~ PEST eLP ~LIIOI

~l1P.ACrt~.

RSJ17 , 1?1I1IH Aa 101rtlP m,1I01.

RSS17 I IOl17m t'l r~' tlP DlllOl.

mmTlOIl

o1l9J17 I IOl1lm Ai '/OoHl.P OlIlOl. -- --- ---

I. FIG. 3.9 Internal Chain of Custody I
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So UllHVEST LABORATORY OFOKLilibl\1A, INC,
STMIU,\IW OrElt,\TINC PItOCEUUItt:: t'OR L'\UOR.\TORY
DOCUMENTATION OF' S,\M['LE CUSTODY

SWUENCOC

REv 2.1- 7/25/%

:wI.O I ~m S••alr Oiqnliar. heard

0.1. : ~4101/177~ 8~leh: ~4059411 ~nd7\1: 15
[7P' I "1.00 ~CI~ OI'::Ti!:~ • I"P!~A :Ii.nt: ~L?·;P.I p.~~-TI ~dr i:: l

l.iti~1 Fin~i C,l,r ~:I"

LAB 10 ~Ii •• t U If? lU~~~ l.i~~~ l~t,r. ~tl.r ir:~.rr ~ (u....h

PBW L9 1M ~l. 10~ "l

LC:;W 3S 1'>0 If~ [O~ "~ 1.0 ftL v·I ,ll·.,t~

17B2U! ?m~aM~m ~O ~.!. ~l III cell:'. .~!C'. (1

172Z4.0[l!S 94o::0B09om ~ ~L 1. I\!. e~iCL COlt', (2 9.) "L H,w-2,n

17a24.~lm 74~::~gC~~m :0 p.~ 59 .... CQ/Cl C~/Cl (2 ~.~ ~ll·I,1-1,11

17324.C2 q40:'~~'~~~7~ II)') "~ 10~ 1'1 C~/Cl C~;tl ·:2

17224.0. q40::,,~~~m 100 I!l 109 "L com C~i~~ {:

1n.4.04 q4')::C9A~nH ~'JO I!L 1~(1 ~ com com ·:2

173::&.91 m.OqC0il282 :0'2 I!l m I!l C~/C;. CliiCl (:

• 17m.~1 '401~qOl)')n. 109 P.I, 100 I!L calC"" CliCl (2

1i3;4.02~S cO:~9~~'J:9:: IQo~ P'" ll}(1 ~ C~/C~ :~m ~= l.~ P.i. V-l,V-2,n

I1m.o:lUo 1··)!090~~:al loJO '!l 1'X' ,.I.. eO/Cl C~/~ (: 1.0 III W·U·2,1~

178;Ul 24011~O!:O:E4 It~ II':. H~ I!l COIcl to,c: ':~

178::U4 '4~::11~~~412 I!)oJ I!l I~O r., ~~m toJ:L (1

172::~.0) q4~HI't1Hl [')0 III IC·~ III cam com ':2

l;B::!.~& l~O::UAO)41 ) ICO III 100 ~ com CO/Cl (1

178::4.07 °H::!9,.mc !.)O r.t. 100 ~ CG/a.. ;:~/Cl (7

17a.~.9. 749:I!:O~~14 ~o:oo) :1'_ 1\'0) 11'. com ca,::\, r-..
I72l0.~1 '~');l4:~~m ~-: Ill. 5~ ~ c~m com t".,

Imo.9:~:; H~H4t·)9"~ ~ I!L ~ !C.. com CO/C'. <2 C.5!to W'!,V'2,15

17aoO.9!n:;~ 14~.14c".m) ~o I!l ~) ~ com ;:~:Cl .:j O.~ I!I. W'I'W'l,l~

17&:0.9: ~4om4ll"..:l7B6 \olO I!L !C~ !II. mCl :~m i:·

17a&UJ WJ;I4~~::l1 I'N Kl 100 I!L ~~/Cl C~/Cl ·:2

•
FIG. 3.10 Digestion Record
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SOUTHWEST LABORATORY OF OKl.AHO~lA, L"Ic.
STM'iD.\nU OrEn"TINc PROCEDunE FOlt L"DOR,Honr
DOCUME:,-••\TION OF S"I\\I'I.E CUSTODY

SWL-GE:-iCOC

REV l. 1- i /25/')(,

.'1 •
SAMPLE DISTILLATION RECORD 'ACE CJ OF 1I00C c=J,I' ..

, INORCANIC O£'A. '''EN!
" ,

Oi3liUalion Oal" OtstJllation 881etl No. Analpi
, t

Type 01 Analysis Cllent ",..Irb.

'w

o-tCI'Dtofti s..-. 0.0-
s-.o. 00-. ......~ FlooI_

(W-- ClCIW. 0...,.,. &-' DaIOI'. -.- - e--..
II) 10 ,_LI (l'IIlt r....... ".,.acul ... (YO/HI (YO' H' Csc.-II'O $aIUIO"'I

I.
SUU._I\. LAlo..IO" 01 OI.."O..~. INc.• '100 W.... ....". II...........r-. 0,,_1.n1l • no"ct 191el l,I·2e,a • , .. \9Iel BI.B9'l I'NOII-411JOII

FIG. 3.11 Sample Distillation Record
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SOUTHWEST LAnORATORY OFOKLAHOi\L-\., L"Ic.
STANDARD OrER.\T!NC PROCEDURE FOR L.\D()RATOIlY
DOCU:\IENTATION OF 5,\:\11'1.£ CUSTODY

S\VL-GENCOC

REy :.1- i/15f%

."

.. o RUSH o REEXTRACT 0 TClP a OIOXItl SAMPLE EXTRAGION lOG Wfl~1I ~y I~U. ""'4 nr''''
OOoI,l,l/ I ClitHf: CAT! lllCIIVIC: SWOK • MTS -~
( .., I ~"""~_D"'''''''.. '-4 ~

CASi. IITUCT OArI: ~""'........,.~~,~ -
~,I

5f5t0~;{f~~%~~A~;{%%~/' ,/' _Ji- /,,, if.l,(.r ..fp'" ....,.,i ,~~" ,-,!'? P'~' ,~.t/~..t .J'<-' •••/ .~. ..~ .I'~'
SAoW\IIO
Il~('l QI£NTtO I "'. , ...... ~ .., _ _ _ _.... ". e_ c.;--r ...

I

I

I
I

I

I

I I

3-IJ@#a4

I
WfI(,_G' [ IllIA(T1(lIl. '''''''''' c.oa'UDC;C ':

I
Cll~', co' Cl'CC~~·.

F---.- ... ---- ..
~ W-4OC'..A" \ 10 COf< I:.. . .. ..
SUI.ce. S"«(I: vtlUtiU ....~4•• ",,"rer "" I(VCO'< .,n
MAofaI. "u;,t c; yt"''''''. _........._. . ... _.. -
su.,.nlll •• ' .CVl(~D QT' ..v.: J 3 0 5 0

.-"

FIG. 3.12 Sample Extraction log
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SOUTHWEST LAGORATORYOFOKLAHOMA, INC.
ST.\NO.\IW OI'ER.HING PROCEUURE FOR LAUOR.\TORY

DOCUi\a:NTATION O~' S"i\Il'LE CUSTODY

SWlrC Et'i CO C

R~:\' 2.1- iI25/%

.------------~•

I ISWOK/AATS I I 115 ISUII'1 LI~ I 1
0K

/Time File Semole 10 CllenllO I Vol. Area Ree:. Chk. Commenls RR

I

I I

SWl/AATS • 1700 WUT ALDANY • B~o~.. A~~ow. Olt 74012 IVCMOU8-Q.l'loOll

VOLATILES CC/MS
DEPARTMENT

An~lysl S,gn~lurc

METHOD FILES
DATE _

ARCHIVE TAPE I:

SWOK / AATS

VOLATILES GC!MS RUN LOG

,..
TUNE FILE 10: _

INSTRUMENT: _

CS~O FILE 10: _

•
.• ~ ..

-_: ::.. . .

FIG. 3.13 Volatiles GC/MS nun log
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SOUTHWEST LABORATORY OF OKJ..Ai.iOl\lA, INc.
ST.\ND.\RD OPERATING PROCEDURE FOR L\DOR.\TORY

DOCUlIlENTATION OF SAlIlPLE CUSTODY

l:iUlri H"'~,~ I I .:.1.11...... II JI,Y ('f' Ilkl (,HlII''''" \1-1\,.

SWL-GENCOC

REv 2.1- 7/25/%

•

.0

SAMPLE: CLIEt-H OESCRIF' r'tiN 11ArRIX REPURTE.('I

------- -------- -------------------- ------ ------
~\tl47. (m r.;s~ 11W-~' 101 \)01/0::>.(" 1
~\~lq7 .09 RS&A r'W-~lt4 ~I 0~/O:O/9l

:\~1~7 .1ll F<S5-A r"lW-;':lll lJ u4io:'::~'91

~\II~ 7.11 RS-'A MW lll/L' III v~/03/'71

5447.1:: R~~ MW-:;(I '" 04/0':'.''''1
:\<ll:l7.1'; RS&A MW-:> III OIl/O::;/'/1

::;~'l'/ • 14 RSoUI MW-;;'; '" 04/0;;i/'/1

~~l:l7 .15 RS&.A MW-4 '" O~/O::;/91

54,l:l7 .1~ RS-'A' MW-1
" '" ()4/0:;/91

:.<ll:l7.17 RS&.A MW-:<:,.i:C III ')4/0::;/Y1

54<17. is F<Su\ MW-1~'A W 04/0';/91

54l:l7.19 RS&fI\ MW-~~' W 04/0:;/" 1

~447.:::0 F<Su\ MW-:;'I W 04/0:;/91

:\447. ~1 RS&.A TRIF' ['LANK W U4/u3/91

~4q7 .::::: RS-'A MW-6 W O~/O::;/~\

::'~47.::::; RS&.A MW-24 W O<l/O::;/Y1

5447.:::·' RS&.A MW-2~ 101 0-'/0;;;/?1

~tll:l7.=~ RS&.A Mw-:.:::r. W Ol:l/O:;i/Yl

:'>447. ::6 RS&.A MW-1Ul' W Ol:l/O:;/?\

~.l:l4". :::7 RS-'A MW-111' '" 04/0::/9\

:'4<17 .~:3 FcSU\ MW-~~'I '" 04/0:;/'71

~.11-'7 .Z? RS&.A MW-:;:; W 04/0~/91.

::-<1 l:l 7 .::;0 RS&.A MW-::t.,: III 04/03/'1\

~\4l:l'). ::;1 kS&.A MW-~;O W Ol:l/O::;,Y1

::Ol:ll:l7.::;:: RSoSA ECUIP l'L;."NK III Ol:l/03/']\

~tll:l7.':::; RS&A MW-11/\ '" ,)4.1t):;,,"'l
';\~l:l7 .::;., RS&A MW-1IH '" 04;'v3/'1\

::.~l:l; .:..:::; RS&.A MW-1'1 W U~/O':;~'? \

~''14 7 .':6 kSoUI ,.,w-~v III f)-I/O':;/Y 1

~11l:l7 .:7 RS-'A MW-L;· III ,i~I/O:::;/91

:':'4l:l7.':;U RS-'A NW-2u III ()4/0~;/'11

'l:l~7.::;9 RS-'A TRIP llLANK '" 0<1/0:.1/91

54'0.01 I<IMCLAkK lIUTFALLO::l1 lJ 04/01/0,71

:"I:t~.01 FHC :>-1 " 041/03/91,
:;4:t~. O~ FHC ~-:! 5 0l:l/0::;/,71

~q~;::.O::; FMC ~-::; 5 114/0:':;/';,> 1

~,q~=. Uq FMC ~~-4 S C14I/0:;/"1

:\41:1e:. 0:1 fo"HC :;- =' S ,ill/I)~'/o,7 1

:;,4:;~. O~ FHC 6-1 5 O~/0::;/?1

~~~2.07 FHC 6-~ :; UtI/0:::;/9\

~4:;::.00 FHC 6-:; ,- 04/0:;/'~1.,
~\.,~::. O? FHC 1,-tI S 041/0:;;/91

~l:l:;2.10 FHC ~-:.'I
,- 0'1/03/" \..

:>4(.1.01 RSaASSllC ::-::11.01 W I)II/O\/Yl

~tl6.... 01 A'rAS 176S.UI :; 0·" 02/'/1

~1160.u::: ATAS 17nS.0::: S ,,~/O::/'ill

:.lI66.0:; /'\rAS 1 7SS. ()~; :i Utl/O:';:/"1

5 l lb6.0l l AfAS 17a£l.0~ .' ,)4\/0::/"" \.,
:>1l67.01 A'fAS 17(39.1(, :-> ,)4/0':;/0,7 1

FIG. 3.14 Sample Archive Record Sheet
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. '. 3.0 Sample Handling.Practices & C~O.C :.:.. j

SoUTHWEST ORATORY, OF OKr.AHOMA. L'lc.
(~ll Sl2.5l·l::l5S

SITE ;-';"'1'1£ IOATE

"S.\LYSIS TIME

PRESERVATIVE

SPECIALTY CLEA~ED CONTAINER.
3.1 CHAIN-Of-CUSTODY

A critic:l1 :lspect of sound s:ltnpk collection :lnd
:In:llysis protocols is the m:linren:lnce of strict cac
procedures. cac procedures include inventorying
and documentation during sample collection. ship
ment. :lnd laboratory processing. A sample is
considered to be in an individual's custody if the
sample is: (1) in the physical possession orviewofthe I

responsible party; (2) secured to prevent tampering; or
(3) placed in a restricted area by the responsible parry.

•
~SWLO

(9tll) !51·21l51l

I
:~
'ClJ:0.
:E

r:l
:CI)

.0 I
r:ll

o c,:.
~ ~i
01 a.l
.~ E.:---;----------,
o 8 i Analyses

<:>
E

1=

Sample number/identification

Date and time collected

SampleLabel

Purpose of the sample (analyte and sample group)

A label is attached to all sample containers at the time
ofcollection. The label is written in indelible ink and
contains the following infonnation:

Source/location and location of the sample

Contract task number and title ofproject

Preservative used (ifany)

Collector's name or initials

An example ofasample bbel is presented in Figure 3.1.

Chain-or-Custody Record

Sample custody is initi:lted with the detailed record
keeping by the field sampling personnel. cac estab·
lishes rhe documentarion and control necessary to
identify and trace:l sample from sample collection to
final analysis. It includes field sample labeling to '
prevent mi.x-up. custody seals to prevent sample
tampering. secure custody. and provide the recorded
suppOrt information for potential litigation.

. ~ 0 i---------l
'2 cCl _

~ <II !--------I
Ii: ~

:

0
; g

Z ;-J

C C
.9 ' .Q
iii g Ien ,(I')

ClJ IRemarks
'0
0
U

u .ITag No.ClJ
'0

r0:

FlG.3.1 ExarnpleofSample
Bottle Label & SampleTag.
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COC forms are used to document th~ integrirvofJll
samples. To main rain a record ofiJmpk c""all~c[jbn..
rransfer between r'ersonneLshipment. and receipr by
the laboratory. a COC form will be filled out for each
sample sec ac each sampling locacion. TIle cac form
will contain che following information:

Sample number( for each sample in shipmen!)

Colleccion date (for each sample shipm-~nc)

Time sample was obcaine?/orcollected

Number ofcontainers ofeach sample

Sample descripcion (emironmcncal matri.\:) .

Analyses required for each sample

record indicaces with whom the samoles have bee:l
splir and isappropriarelysigned Clnd dat~d \\;th the time
of transfer of splits.

Laboratory Custody Procedures

TIle Sample Conrrol program describes rhe laboratorv
cuscody procedures ass~ciaced with sample receipi.
storage. preparation. analysis and security. Sample
control is maintained at SWLO through the use of
several trClcking syscems designed to procecc sample
incegrity.

LaboracoryCOCprocedures include sample inventory
and record maintenance during sample colleCtion.
shipment and laboratOry processing. The Sample
Cusrodian (SC) manages and tracks the srorage and
distribu cion ofsamples after their arrival.

An overview of che sample cracking and cac proce
dure cobe employed is presented in the Figure 3.3 flow
diagram. It includes the followingcomponenrs:

•

•

Shipmenc number

Shipping address ofche laborarory

Date. lime and mechod ofshipmenc

Spaces to be signed as custody is transferred.

The individual in charge of shipping samples to the
laboratory is also responsible forcomplecing the COC
form. This individual will also inspecc the form for
completeness and accuracy. Anychanges made to che
COC form shall be initialed by the person making the
change. An example of the cacform is presented in
Figure 3.2.

TransferofCustod\'
and Shipment .

Samples are to be accompanied by an approved COC
record. When the possession of samples is crans
ferred. the individual relinquishing the samplessigns
and records the date and time on the cacdocumenL
The ind ividual receivingthe samples re peaIS Che proce
dure. This record represenlS chc officialdocumentarion
for allcransference of the sample custody untilchc
samples have arrived ac the laboratOry.

If s~mples are to be split with another laboracory
facility or governmental agency. a separate cac
record is prepared for chose samples. This COC

1.

,

3.

Laboratorycacdocumentation is initiated by the
SCwhen the sample is relinquished by the cou
rier.

Afcer sample shipment arrival. the SC begins
sample inspection and log-in. Cooler temp~ra
tures are recorded for those clients requesting ic.
Otherwise samples received warm will be noted
on the Chain-of-custody. Samples are checked
for preservation in che sample preparation area
and recorded on E~tractioniDigestion Logs. All
samples are inspected: comparisons are made
between the clients paperwork and that paper
worksupplied by the Project Officer (i.e.. Sample
booking Information. Figure 3.5). Anomalies are
noted in the COC form and the ClienclLab Com
munication sheet (Figure 3.6) as the client is
notified.

Each sample is assigned a uniqueSWLO labora
cory identification number which is cross-coded
with the c1ient's identification. Sample identifica
tion information isentered into che compucerized
laboracorydata base. and the assigned number is
used to tracksample locationsandstarus through
OUt the analytical process.
The following sample information is recorded
inco the computcrizcd laboratory data basc sys
tem:

CUStomer and project information

QAlQC PLAN • SouthwestLaboratory atOktahoma.lnc.
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~ Cli.:lIl:

~ Cli.:m P.O. No:

Sm.rn-1\v""EST L\.BORATORY OF OK.L:\HO~L-\. INC.
I ~C'(l \t' ...\Jbn\'. ::UIl. c· Brok.n .. \rro...·. 0WIOIII•. ~';0l! • 1..'11;.:<: ~lj·:5l·:555 • r-~, ~19·Z51·

:Sl)l)

INITIAL CONTACT FORM

~ [hr.::

~ Rilline InsrnlcrJon<:

~ D.:I.:t.:UOll [jllUI~:

~ I\JJiLiollal QC:

~ Numb::r or 5Jmpi':i:

~ Shippin,: O:l~:

~ Turn':Hollnci Til1l'::

~ Hid Pri.:c:

~ Comm~nts:

~ ApproxlmJC1: :5 \'olu01'::

~ Pricc:

~ Additional [llformJuon:

.~ ~uirc:J Qualit'Il:.:luom:

~ D.:t.:isioll Cril.:r1J:

~ Phon.: N(J:

~ Proposal:

! ~ M:lUL-':" ~IJrr":':i

I ~ ["')ur-Illon or' Proj","r:

I~ Hid Due O:llc:

~ rollo",,,up Oar.::

~ SWI.Cml:1ct:

FIG.JA ProjectSheet (Initial Contact Form)
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Daleofreceipl

Olen! idenri£ic:ltion

DalesarnpJed

MatrixType

Numberofcon!ainers

Analytical requiremen lS

OtherperrinentcommenlS

4. The SC logs in samples wilh the lests and tesl
code informationsupplied by the projeclofficer
(figure 3.5 & 3.7) .

5. The field COC documenr is completed and copies
are returned to the appropriale parry(s).

6. After the sample is logged in. a LIMS generaled
work sheet is generated (Figure 3.9).

i. The work sheet informs the analysIs/depart
ments ofsamples in-house.

S. A copy of the worksheet also documents the
movement of the sample from storage to sample
preparation and back to sample storage. These
are maintained ousidc the sample storage areas
where the analyst inilials and dales lheir removal
& return.

9. Based on specific contract requiremenrs. any
remaining samples are either archived in locked
storage areas or disposed ofproperly.

In addition to the internal and external COC docu
ments. a computer-generatcd lisling of the sample
analysis parameters is used to control sample flow and
facilitate tracking within the laboratory. Each labora·
tory unit isgiven the liscofparamclersand is rcsponsible
formainrainingsample integrity (holding limc). fulfill
ing COC requirements. scheduling sample flow. and
trackingsample status.

3.2 PROJECTINITIALIZATIOi\'

Sampl~Custodian

The SC for the laboratory has duties and responsibili
ties that includeburare not limitec :0:

Receivingsamples .

Inspecling sample shipping tontainers for pres
ence. absence. and condition of:

Custody seals. locks. "evidence lapes", elC.

Conrainerbreakage andlorcomainer integrity

• Recording the condition ofbothshipping conrainers
and sample containers (bottles, jars. cans. erc.) on
appropriate forms

Verifying and recording agreemen tor nonagree
menr ofinformarion on sample documenlS (i.e.. sample
tags, COC records. rraffic reports. airbills. etc.) on
appropriate forms: if there is a variance. the Project
Officer (PO) is norified immediately

Signing appropriatc documents shipped wilh
samples(i.e .. airbills. cac rccord(s), traffic reports.
etc.)

Initiating the paperwork for sample analyses on
appropriate laboratorydocumenlS

Labelingsampleswirh laboralOrysample nun':'ers
and cross·refcrencing laboratory numbers with client
numbers and sample tags (Figure 3.8.)

Placingsamples. sample extraclS. andspentsamples
inro appropriate stor:lge andJorsecure areas

i • Controlling access tosamples in storage and assur
ing thar laborarorysrandard operating procedures are
followed duringsample movemenr

~oniloringsample cacin the l:lborarory

Moniroringsample tags

~loniloringslorage condirions for propersample
preservarion

• Retumingshippingconrainers rosampling lcamsor
clienlS.

. , ;."..".,



3.3 SAMPLE RECEIPT Opening Shipping Container •

. .

Upon arrival at the laboratory. all sample shipping
containers are opened and inspected. Field sampling
personnel are notified on the same dayof any problems
concerning the samples or documen tS associated with
theshipmenr. Ifsamplesarrive on aSaturdavand field
sampling personnel are unavailable. notification is
made on the next working day.

Initial Receipt

AJI samples will be received by one of the Sample
Cu~todians (SC). For weekend sample receipt. a
desIgnated person shall receive the samples and store
them properly for sample log-in processing the next
business day.

All samples received shall be considered to be hazard
ous samples. and all shipping containers shall be
opened in an approved exhaust hood or an approved.
well-ventilated area. All personnel associated with
sample receipt are required to become familiarwith
safety procedures for the h:lndling of hazardous
samples.

The objective of the sample receipt procedure is to
ensure that all pertinent information about the condi
tion of the sample is recorded.

Examination of
Shipping Container

The SCorwill examine the shippingcon tainerandshall
rec~rd the following information or. ,lie COCsarnple
log-m sheet. Only one project or sample batch may be
recorded persheer. .

Labelingon shippingcontaine r

Noshippingcontainersshould be opened except under
an approved hood or in an approved. well-ventilated
area: Approved hood space and/or approved. well
ventilated areasshall be determined bvthe Laboratorv"s
Health and Safety Officer or the CorPorate Health a~d
Safety Officer. The SC shall note on the sample log'
in form the following:

Presence/absence of the COC record(s)

• Presence/absence ofairbills and/or bills of lading
documentingshipment ofsamples

Necessary project and sample information en
closed with the shipment

• The temperature of the samples upon arrival is
documented on the chain-of-custodv form. Notifica
tion of the Project Officer and Clie~t is made when
temperarure limits are exceeded.

Sample Removal

The SC shall note on the COC form the fOllOwie

• Condition ofsamples (intact. broken. leaking. cold
or ambient. headspace in VOA vials. etc.)

Presence/absence ofsample tags

, If the sample tags are present:

Record sample tag document control numbers

Compare sample tags with COC record(s)

. Documentwhetherthesenumbersagree

If the sample rags are not listed on the COC record.
record this fact.

If an odor is notic~d after opening the shipping
container prior to sample removal. it must be noted on
theCOe.

•
••• • • • I • •



• Sample Document Verification

The SC will compare the following documents to
verify agreement among the infonnation contained on
them: (a) COC; (b) sample tags; (c) prepared project
sheets; and (d) contract requirements. TIle SC shall
document agreement among the fonTIS and shall nore
any discrepancies found on the sample log-in sheet.

• Ifall samples recorded on the COC record were
received and no problems observed. the SC will sign
the COC record in the "received for laboratory by" ,
box.

• If problems are no led. the SC will sign the COC ;
record and note problems in the "remarks" box or
reference another form that details the problems.

immediately to correct any log-in problems. In th~

event holding time for analysis is exceeded. the PO or
SCshall notify the field sampling manager or the cJien t
and request either resampling or instruction ior
proceding with the analysis. If analysis is to be
performed on the original"samples. the PO shall note
the fact that the holding time has been exceeded. and
a comment to this effect shall be added to the final
repor!.

Samples Labeling/Identification

The SCshall assign labor.ltorysample numbers. These
numbers will be listed on a document to cross
reference with the client number.sa'mple tag number.
and laboratorysample number.

Laboratory sample numbering is comprised of an
"Episode" number (Episode meaning client batch)
followed by .01 for the fim sample•.02 designating
second sample. etc. These numbers are sequentially
generated by the SWLO "LIMS" system.

."

• Ifdiscrepancies are found. they shall be reponed
to the PO forc1arification.

In addition. samples to be analyzed are checked for
, holding time requirements. When sample preservation

and/or sample holding time requirements are not in
accordance with the table. the appropriate PO is
notified. E"GlIl1ple:

SWLO lD
3001.0 L
3001.02
3001.03

Client lD
Sample A
SampleB
SampleC

•

3.4 SAMPLE LOG-IN

Following inspection ofshipping containers. records.
and samples. the sample infonnation will be added to I

the project infonnation on the project sheet by the Sc.
Should any of the' project
infonnation be incomplete oranyotherproblemsarise.
lhesampleshall beplaced on hold and the problemswill
be noted on the Client/Laboratorv
Communication System Sheet (Figure 3.6). Thi~
problem sheet shall be forwarded to the PO for
resolution. The samples shall remain on hold until all
information necessary for log-in is received. Infonna
tion concerning the sample will be entered into the
laboratory data base to maintain an official record of
receipt of the sample. Corrections will be made once
the PO resolves all problems.

Any samples not properly preserved will be noted on
theCOCand the fieldsamplingmanagerwill be notified
immediately of the problem. He will determine thc
necessary corrective action.

In the event holding times may be exceeded. the PO
shall contact the field sampling manageror t~e die:::

This unique sample numbershall be used for sample
identification during storage. analysis and data redUCe

, tion. data validation. and reponing.

3.5 SAMPLE SPLITTING

When clients supply their own containers orwhen bulk
samples are received. the SCshall split the samples to
provide sufficient aliquot5 for each analytical proce
dure that is to be performed. The following guidelines
shaU be used to determine the mannerin which samples
are split.

\Vater samples-Inorganic Parameters Only

TIle SCwith the appropriate labor:ltorysection man
agerdctermine the minimumsarnple quantities required
ior analysis. If insufficient sample exists to produce
the aliquots needed. the SC shall contact the PO for a
prioriry list of parameters. shall split the samples into
propercontainers. and shall complete the log-in proce
dure.

PLAN· SouthwestLaboratory of Oklahoma. Inc. '3-8
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QAlQC
DEPARTMENT

DATE OF CALI' CUEN1' _

CUENTCONTACT: PROJECT_' ____

SHIP OATES' REQUIRED TAT: _

DELIVERABLES: CLP 0 TAB--OCO SPEClAlO CDNTRACT_' _

. MS DEPARTMENT

w

GC DEPARTMENT

w

INORGANIC DEPARTMENT

w

AATS

w

TEST CODES/COMMENTS: _
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• ItI CUENT!I.ABORATORY .
, ,: COMMUNICATION SYSTEM

PRO/ECT OFFICERS
DEPARTMENT

SWl_,_ /MTS__

TELEPHONE RECORD LOG

~ Date of Call:
~ Client Name:

~ Client ConccL;

~ ullinitiated Av: o Client

~ In Reference to use
ConmctlProposal:

o Gboratorv

•

~ In reference 10 dac ior the following sample number<sl:

~ Sumary of Questionsl1ssues Discussed:

~ Summ:lry of Resolution:

Sirnaluu:

~ Distribution: o l..1b Copy

DaCL:

o Client Copy o Projcct Officer Copy

•
SOUTHWEST LABORATORY OF OKLAHOMA, INC. • AMERICAN ANALYTICAL & TECHNICAL SERVICES, INC.
1700 w. A~....... ijC()l«(" " ..OW. 0<.-0-.. 7-1012 • O"'CI 1'.J18) 251·2858 • FA.( (f)l8) 25 1·25?9 /P1001~92{)t1

FlG.3.6 OienrJLaboratoryCommunicationSystem

:.;......, .....



III]ANALYTICAL REQUEST FORM

no

SAMPLE RECEIVING
OEP"ll:TMENT

>- Client:

>- Oienc ConClce:

>- Project Name:

>- I...oation:.

>- Deliver.ables:

1>- Code:

>- Phone No.:

>- P.O. Ii:

>- Receipt Dace

ANALYTICAL REQUESTS

Samole 10 QuantiLV. I Matrix Code Code Code Code TAT

I

>- Special Provisions

>- Rcportin!: Address:

>- Billing Address:

>- SWL ConClce: >- Date Preoared:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

FlG.3.7 Sarnp!eRequestForrnJAnalysisRequestForri1
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,. Airbill No:

7. S....pl. T'll Pres."IIAbtenl
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Numb.n ~n Chain-of·
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rcporu. and ..mple
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.... rc. ':

Dy:

On,

" C_ SMO Gild .,""'" rccomlvC raoluu,,"

R....,.cdBy:
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FIG. 3.14 Sample .Archive Record Sheet
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• Water Samples - Organic and Inorganic
Parameters

\Vhen bulk samples arrive for both inorganic and '
organic analysis. the SC or personnel doing volatile
analyses shall split, out a portion for any required
volatile analysis and transfer the samples
to the Process Laboracorywhere the remainder of the
organicspli tshall be made by the Organic E~traction

Group Leader. The sample will be returned to the SC
to complete samplessplitting for the inorganicporrion.
as des:ribed above.

Sediments/Soil Samples

are returned to storage. All subsets (extraction.
digestates. etc.) of the samples shall be kept in locked
storage which is controlled by the appropriate labora
tory manager.

3.7 SAMPLE STORAGE

Once the sample.) have been legged into the computer
system. the SCshall be responsible for the following:

Sample Storage

1. Samples and extractsshall be stored in designated
areas.

•

Everyeffonwill be made to acquire duplicate aJiquots
of these matrices. Thesample will be made homoge
neous after anyponion required for volatile analysis
has been removed by one or all of the following

, procedures:

Stirring

Airdrying and grinding

Particlesepararion

Quartering

.,

3.

4.

Samples shall be removed from the shipping
container and stored in their original containers
unless damaged.

Damaged samples are to be documented and PO
, or the client is contacted immediately to notify
him of the damaged samples.

Storage area temperatures are to be monitored
daily. (see Figure 3.16).

5.
The Organic E'<traction Group Leadershall obtain the
aliquot for organicanalysis after any portion required
forvolatile analysis has been removed. The remainder
shall be given to the Inorganic LaboratorySupervisor 6.
for fu rther spliuing. If insufficient rna terial exists ~o I

provide minimum quantities. the PO shall provide a ,
priority list ofparameters. 7.

Samples removed from storage will be docu
mented. All transfers ofsamples are documented
in the internal COe.

VOAsampleswill bestoredseparatelyfrom other
samples.

Standards are not stored with samples.

•

3.6 SAMPLE SECURITY

Southwest Laboratory is a secured facility. Samples
are maintained instorage areas except duringlabora
tory analysis. The work sheet informs the analyst of
whatsamples are needed forsample preparation and/
or analysis (Figure 3.8). Internal custodyof the sample
is documented in the Sample DigestioniE'(traction
Logs. or in the case of Volatiles. the GOMS Run Log
(see Figure 3.9 through Figure 3.12.) All laboratory
personnel who re,ceive samples arc responsible for the
care and custody of samples from the time each
sample is rece,ived until samples (orappropriate docu
mentation as to disposition of the empty containers)

3.8 LABORATORY DOCUMENTATION

Filling ofLog-in Information

\Vorksheetsand internal chain-of-custodyare sent to
the various depanments (Le. inorganics. GCIMS. Ge.
t:tc. )

The SC or adesignee will log in samples. The date on
the receipt form will be the datc ofsample rec~ipt in the
laboratory. The time. date ofcollection. and recipient

• • ..



5. For more information (Details on Disposal of
Samples & \v'aste) see Appendb:B.

name will be noted in the' remarks column of a cac
sample log-in sheet (Figure 3.8): and the original
receipt du;.umentation will be attached to the cac
record.

Sample Log-in
DocumentStorage

There will be two reposi tories for documen ts associ
ated with a project. The first repository is the project
file. This file \ViII contain the folIowing documents:

Contracts, purchase orders. task order. 4lnd/or
ocherwork authorization

Original projectsheet

Computer-genenued projectsheet

Project modification forms

Thesecond repository for rel41ted documentation is the
analytical data file. which wiII contain a copy of the
final project reportlQC repon 4lnd any other docu
ments related to the project analysis (i.e. 1) signed
airbilI; 2) signed chain-of-custodies: 3) worksheet; 4)
sample tags;5) traffic repom: 6) bench sheets; 7) raw
data).

Corrections to Documentation

When it becomes necessary to make corrections [0

any form of documentation (e.g., sample tags, cac
forms. daily logbooks), the obsolete information is
crossedoutwithasingie line and the changes are made
and initialed by the person making the change.

3.9 SAMPLE DISPOSAL

t.

1

3.

4.

upon completion of the 4lnalysis. an archivelie
gener:lted each month (Figure 3.14).

When sample analysis and all QC checks have
been completed and a final report has been issued.
the unused sample portion shall be archived for 41
period ofnot less than 60 days after the report has
been issued.

The SC shaII be responsible for returning all
unused bottles. shipping containers. packing ma
terials. blue ice packs. and if requested. the
unused sample portions to the client.

Anysample remainssh41ll be properlydisposed of
after a nO-day period. unless further instructions
4lre received from the PO or client. Sample
disposal shaII be documented on the archive list
(Figure 3.14.)

Sample Disposal
FIG.3.15 Example CustodySeal for Sample

Containers/Coolers

=°'l"l'lO)O ';'O=oq"1 _0<; !IJ." CUSTODY SEAL
...n,...0.5 t~.", :... ··-iiiIi 0

--------..l1ro.'~ ~7".:;'f~f ale
. ..... '.'~ Sic;nature ------

'''(13S ACO.l.Sn:::> ,", .. :~~:::: Southv.~t Laboratory of Okbhoma

o
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FREEZER TEMPERATURE RECORD OIVOC
DEPARTMENT

•

I I I TEMP I WmUN IDATE TIME ANALYST ·C /. F LIMITS? CORRECTIVE ACTlON· (If Needed)

1 , ! , I Yes No I
2 I I I I Yes No I
3 I I I I Yes No

4 I I I Yes No I
5 I I Yes No I
6 I I I Yes No

7 I I Yes No

8 I I I I Yes No

9 I I : Yes No II

-10 ! I I Yes No
. "-'11 I I ! Yes No I

12 I ! I : Yes No

13 I I IYes' No I
14 I I i Yes No II

15 I I I I Yes No

16 i I I Yes No I
17 Yes No I
18 I I Yes No

19 I I Yes No I
20 I Yes No·

21 i I Yes No I
22 I I I Yes No Ii

23 i I I Yes No

24 i I I Yes No

25 I I I Yes NoI

26 , I I Yes No

27 I ! Yes No

28 I I I Yes No

29 I I I I Ves No

30 I i Ves No

31 I I I I Yes No

• REPAIR SERVICE: Teeevs Heeling & IVC • Ken Totlev • 604·1166 • OK RefrigeratIon Co.• GatV Stout· 562·5214

1700 w. "'-_•• BooII.. ~'lQW. UI~' I~Orz • 0"0::1 IYlC) T-1·2CS" • r.. (?lal 2'i!.2m (OAOlJ·09'72·021

• Igure 3.16
Temperature
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OPERATION-SPECIFIC STANDARD OPERATING PROCEDURE

TITLE: SAMPLE RECEIPT AND PROCEDURES
. (SUP,ERSEDES: LP-CAL-0007, REVISION 4)

•
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Approved by:

Approved by:

Approved by:

Peter Isaeff

Gail Cho Celaschi

ental~Uuety Coordinator, Cheryl Ann Stith
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•

Proprietary Infonnation Statement:

This document has been prepared by and remains the sole property of Quanterra Incorporated. It is
submitted to a client or government agency solely for its use in evaluating Quanterra's qualifications
in connection with the particular project, certification, or approval for which it was prepared and is to
be held proprietary to Quanterra.

The user agrees by its acceptance or use of this document to return it upon Quanterra's request and
not to reproduce, copy, lend, or otherwise disclose or dispose of the contents, directly or indirectly,
and not to use it for any propose other than that for which it was specifically furnished. The user
also agrees that where consultants or others outside of the user's organization are involved in the
evaluation process, access to these documents shall not be given to those parties unless those parties
also specifically agree to these conditions.
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1. PURPOSE

1.1. Tbis SOP describes the procedures for laboratory chain-of-custody, induding receipt
and acceptance of sample shipments, storage requirements, generation of computer 
records, and corrective actions for-sample receipt anomalies.

2. RESPONSIBILITIES

- 2.1. Sample Administrator

2.1.1. Sample Administrators are responsible for following the procedures and
policies set forth in this SOP.

2.1.2. Primary responsibilities include: sample receipt and acceptance,
documentation of sample identity, preservation of custody chains, annotation
of discrepancies and obvious anomalies, maintenance of proper sample
storage conditions, and creation of computer records which integrate •
laboratory expectations v.ith specifications from shipment documentation.

2.2. Project Manager (PM)

- 2.2.1. The PM is responsible for verifying the accuracy of all computer records
entered at project creation.

2.2.2. The PM )s responsible for providing essential information in order foi
acceptance to proceed.

2.2.3. The PM is responsible for resolving discrepancies with client, Sample
Management Office (EPA), or Contracting Officer in order for work to
proceed.

2:3. Laboratory Analysts

3.

- 2:3 .1. Analysts are responsible for ensuring the integrity of the internal chain of
custody of each sample they have signed out of or returned to sample control.
Refer to Section 4.12. -

SAFETY •



•
In'~uanterra

Em'ironmenraJ
Sen'ices

SOP No. SAC-QA-0003·
Revision No.5
Revision Date: 7/3/96
Page: 30f42

3.1.

3.2.

3.3.

Procedures shall be carried out in a manner that protects the health and safety of all
Quanterra associates.

Eye protection that satisfied ANSI Z87.1 (as per the Chemical Hygiene Plan),
laboratory coat, and appropriate gloves must be worn while samples, standards,
solvents, and reagents are being handled. Disposable gloves that have been
contaminated will be removed and discarded; other gloves will be cleaned
immediately.

The health and safety hazards of many of the chemicals used in this procedure have
not been fully defined. Additional health and safety information can be obtained from
the Material Safety Data Sheets (MSDS)--maintained in the laboratory.

•

••

3.4. Exposure to samples must be maintained as low as reasonably achievable, therefore,
unless they are known to be non-hazardous, all samples must be opened, transferred
and prepared in a fume hood, or under other means of mechanical ventilation.

3.5. All subsampling activities will be conducted in a fume hood with the sash closed as
far as the operation will permit.

3.6. All work must be stopped in the event of a known or potential compromise to the
health and safety of a Quanterra associate. The situation must be reported
immediately to a laboratory supervisor.

3.7. Safety policies pertain to all Sample Administration visitors. including employees of
clients who deliver samples.

3.8. All samples are to be considered hazardous and must be handled according to safety
policies and any pertinent SOP.

4. PROCEDURE

4.1 . Any unauthorized deviations from this procedure must also be documented as a
nonconformance, with a cause and corrective action described.

Df.3
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4.2. Receiving Shipment

4.2.1. Verify accUracy .of each container's delivery address.

4.2.2. Sign bills of lading, ifpresent, including date, time, and custody seal
condition. In the event of multiple package deliveries, the receipt time is the
carrier's time of arrival, not the time when each package is handled. .

4.2.3. Record each project received in the Project Receipt Logbook (pRL). A single
shipping container may be listed as one or several projects. Record the client
and/or shipper name(s), receipt date and time. If the project number is
generated at this time, record the number in the far right column.. If a single
shipment is subdivided into multiple projects at a later time, aU project
numbers may be listed on the original logbook entry. The PRL (Example 1)
is used to track the flow of incoming work and as a cross reference between
shipments and computer records. •

4.2.4. All packages received must be entered in the PRL, whether samples are
present or not. If the shipment is not a project, enter a comment explaining
why no other receipt records were generated (e.g. "empty returned cooler",
"technical components", "standards", or "personal").

4.2.5. Initiate a Project Receipt Checklist (PRC) for each sample shipment (Example
2). Each· person who completes an entry must also enter initials and date in
the corresponding columns. For not applicable items, enter "N/A", with .
initials and date. The initiator must complete entries A, B, and F-K, unless
responsibility for the shipment is immediately passed to another technician.

• Item A: Enterclientlshipper name, as entered in PRL.

• Item B: Enter PRL number. PRL number consists of the logbook page
number and line number (e.g. 1-1, 1-2, etc.).

• Item F: Enter date shipment is received.

• Item G: Enter time shipment is received.

•
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• Item H: Enter carrier (method of delivery). "Over the' cOWlter" indicates a
delivery made directly to the laboratory by a client

• Item I: Enter condition ofcustody seal (if present). Enter pre-printed
number of custody seal or "N/A". Custody seals are defined by the
presence of the shipper's signature accompanied with date/time. Note the
presence of custody tape (which will have no space for entries and
crumbles when removed).

• Item J: Record ownership/disposition of shipping container. Non
company containers must be returned to client if possible.

4.3. Opening Shipment - Prioritizing Workload

4.3.1. Following safety policies, open the shipping container, remove paper work,
and check interior condition. Shipments accompanied by MSDS
documentation, shipments of concentrated product, or exhibiting
strong/noxious odors must be treated with extra care. Open any suspect
shipments only after placing the container in hood HI.

NOTE: If a shipment contains broken or leaking samples, place the container in hood
HI and notify the project manager. Proceed with disposal of broken samples in
accordance with "Response to Samples Broken Upon Arrival", SOP LP-CAL-0005.

4.,3.2. Immediately after opening, ascertain if ice or artificial coolants are present.
Measure temperature. arid record results Wlder Item: K of the PRe.

4.3.3. Note pre-printed Chain-of-Custody (CDC) number if a COC is present and
possesses a sequential document number.

4.3.4. Use the infra-red thermometer to determine·temperature. Measure by
directing the thermometer at sample containers. Do not measure the
temperature of any cooling agents (i~e, dry ice, artificial ice). Do not allow
packing to interfere. One layer of plastic, such as a ziplock bag may cause a
discrepancy of two or three degrees. [The IR thermometer is calibrated
quarterly against a "NIST" thermometer. All filament thermometers are
calibrated annually. The calibration documentation resides with the Quality

Df-5
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Assurance Department.] If the COC lists a temperature blank, locate the blank
and measure the temperature.

4.3.5. Record result under Item K on the PRC.

4.3.5.l.An anomaly must be entered if the temperature reading is below 2°C
. or above 6°C. Use one of the anomaly selections available with the

LABEL program (Example 6). This notifies the project manager and
provides a hard copy to include with the project folder. Some sample
matrices do not require cooling during transit. Anomalies need·not be
filed for these samples and "N/A" may be entered for Item: K.
Situations where acceptable-temperature range exceedence may be
expected include, but are not limited to:

• samples delivered within six hours of close of daily sampling
event; an anomaly must be filed in this case

• paperboard and dry pulp samples; •
• dry incinerator ashes;
• filters, PUF and XAD cartridges;
• dry product samples.

4.3.6. If the shipment shows any sign of matrix degradation, an anomaly must be
filed.

4.3.7. Read accompanying documentation. If documentation is absent and the
shipment arrival was unexpected, contact the lead project manager for
assistance.

4.3.8. Examine the analyses requested and the sampling dates/times. Be aware of
any notation for expected Tum-Around-Tim~ (TAT) or a due date which is
less than 14 days.

4.3.9. Most aqueous organic analyses require extraction within seven days of
sampling. If three days or less are remaining, consider the project to be a
priority and file in an orange folder. [Methods 8280 and 8290 (dioxinlfuran
analyses) are an exception, requiring extraction within thirty days.]

•
Dl-(r;
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•

•

4.3.10. Any analysis which has a standard holding time of forty-eight hours or less is
. considered a "Short-Holding Time" (SHT) analysis' (Example 3). These are .

reported to the General Chemistry Deparnnent immediately. [Reporting·SHT·
analyses does not require complete entry ofproject records on the computer.]

4.3.11. Any requested TAT of fourteen Jays or less is also considered a priority.

4.3.12. Prioritize the shipment according to the TAT, while ensuring extraction
holding times have not been exceeded.' "RUSH" projects are placed in a red
folder, SHT analyses are placed in orange folders, while all other projects are
placed in manila folders. If a project with a short TAT also includes SHT
analyses, file in a red folder.

4.4. Sample Processing

Select the project with the highest priority:
1. orange folder;
2. red folder;
3. manilaJolder.

4.4.1. In circwnstances where chemists have arranged to extract samples
immediately, project TAT is forty-eight hours or less, or SHT analyses will be
handled at an arranged time (so-that holding times do not expire), some
flexibility is allowed in processing the workload.

-
4.4.2. Read shipment documentation. Ideally, samples are to have possession

docwnented on a Chain-of-Custody form. Chains-of-Custody will identify
samples individually by alpha-nwneric designators, list sampling dates/times
for each sample, requested analyses and docwnent possession. Signatures of
possession qualify samples as having been "received under Chain-of
Custody". A Letter-of-Transmittal is also accepted as definitive
documentation. Other forms of docwnentation include Request for Analysis,
Shipping Order, Purchase Order, and various computer listings of sample
information. Ifno docwnentation which lists sample identifications exists,
complete a COC when accepting the samples.

4.4.3. Remove the samplesfrom the shipping container. If the temperature has not
been measured, do so and record under Item: K, as in Section 4.3.4. If a

Df7
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temperature blank is discovered during unpacking, measure it and record
under Item K also.

4.4.4. Align containers from left to right in rows, with additional containers for any
sample placed behind the first in columns.

4.4.5. Check the samples against the CDC for accuracy (e.g., sample 10, collection
date/time, etc.). If the samples have been received in good condition,
document this on the CDC. All discrepancies must be noted as well,
including the lack of relinquishing signature of the shipper.

NOTE: Good condition is loosely defined as all containers intact with no obvious
discrepancies present. The shipment is estimated at this time as viable; what is being
requested coincides with what has been received. Temperature exceedences and
minor discrepancies become issues when so specified by contract or client instruction.
The presence of bubbles in volatile containers is documented. Head space present in •
organic lead samples originating from U.S.Navy Program work is anomalous and
must be documented on custody chains, the PRC (Item: Q), and by using the
Anomaly option of the LABEL program.

4.4.6. Complete the bottle inventory on the back of the project receipt checklist
(Example 5).

4.4.7. Compare the containers and their state of preservation with the list of analyses
requested. if present on receipt documents. Although some exceptions are
permitted regarding particular Clients, container types must compare to the
Quanterra QA (Quality Assurance) Plan. Discrepancies of this nature must
also be annotated on the CDC and an anomaly filed.

4.4.8. Assume·custody of the samples by signing and dating the CDC in the section
marked "Received for Lab By" or "Received By". For documentation that is
not very specific, specify what was received. [Example: Two solid product
samples received in good condition.] Complete Item: P and/or Q~

4.4.9. Affix a color dot to the lid of each sample container. The color corresponds to
the receipt week on the disposal calendar. The dot color aids in sample
rotation.

D/-8
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4.4.10. For all work sampled at or concemmg government property, or as specified in
client QAPjPs, the pH of the preserved aqueous samples must be checked and
recorded except for the. VOA vials. The pH is noted as <2 or>12 ~th the
preservative type following. [Example: pH<2 H2S04).

4.4.1 O.l.Ascertain the pH by inverting the sample container three times,
removing the cap and inserting a clean pipette into the sample
container, removing a small amount. Release a droplet of the aliquot.
on a fresh piece of pH indicator paper. Compare against the pH Color
Grid Table. Do not reuse the pipet. Use a clean pipet for each
container. Recheck readings that indicate samples were unpreserved
when they should have been. Note discrepancies on the COCo Notify
the Project Manager and file an anomaly for the concerned sample.

4.4.1 O.2.Transport samples to the General Chemistry or Metals Departments
when sample preservation is necessary as a corrective action.
Complete Item: L

4.4.11. Referring to Section 4.7, obtain a project number.

4.4.12. Generate labels for the sample containers on the computer terminal next to the
label printer. The user name and password is "labels". The LABELS program
will automatically come on the screen (Example 6).

4-.4.13. Some usage is necessary to understand LABELS. One must have pre-selected
the storage unit location, and know the Project Manager and appropriate
disposal codes before use.

4.4.14. To designate a storage location, use the following guide:

• VOA(V) - volatile containers awaiting transfer to the VOA group
refrigerators and organic lead samples received under the U.S.Navy
Program. .

• W I through W3 - envirorunental soil samples;

• W4 through WIO, WI? through W26 - envirorunental aqueous samples;
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• WI 1 through W13 - Advanced Tech aqueous and solid samples;

• WI4 - incoming/oatgoing shipments;

• WI5 - product/known hazard/air toxics/oversized containers (Specialty)
samples;

• W16 - extended storage, disposal codes exceeding thirty day retention
time;

• F2 - any samples requiring freezing, including plant/animal tissues;

• R2 - any samples where seconcfary containment in ziplock bags is deemed
necessary due to smells, spillage, degradation of container exterior;

• Cl - dry pulp/paper samples;

• EPA I - soil samples received from the Environmental Protection Agency
or clients requiring dioxin work under SOW DFLMO1.1.

• WRl/WFl - refrigerator/freezer storage dedicated to Explosives &
Specialty Chemicals projects.

• MA - room temperatu~e storage for aqueous samples (excluding Hg,
.CRY!, Organic), located in Metals Department and dedicated to U.S.Navy
.Program projects.

NOTE: Location selections (specify shelfby letter, Example: W4A).

4.4.15. Label sample containers. Be certain the labels adhere to containers. Attempt
to leave all client label information exposed. However, when impossible to do
so, affix label so that at least the client ID, sampling date/time, and
preservative are showing. Preprinted laboratory names may be covered with
no consequence. If label adhesive is insufficient, use cellophane tape to
secure label. Place sample in ziplock bag when storage location is R2.

4.4.16. Initial/date the PRC (Item: M).

D1-IO
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NOTE: U.S.Navy Program requires that each bottle for each sample be designated
with an alpha character. The first container for the -001 will be "a", the second "b",
etc. Sample -002 will repe~t with "a",'!b",etc.

4.4.17. Project/sample labeling may be peer reviewed whenever the complexity of the
project warrants a second check to ensure accuracy. A peer compares the
order of the samples to the documentation and ensures that all containers of a
sample have the same sample number and are sequential. The reviewer then
initials/dates the PRC (Item: N). If no review is performed, the labeler
completes line N.

4.4.l7.l.Circumstances where a review is warranted include:

a) a large number of samples are present;
b) many containers per sample are present;
c) VOA containers are present;
d) client identifications are illegible or confusing:
e) a review is requested by a Quanterra employee

4.4.18. Anomalies can be filed using the LABELS program. Shipment discrepancies
as well as temperature exceedences must be conveyed to Project Managers
promptly. Holding-times that expire prior to receipt or result due to half the
holding-time expiring prior to receipt require documentation using the
ANOMALY Program (Example 7). Holding-time violations can only be
entered after LIMS entry is complete.

4.5. Shipping Container Ret1im .

4.5.1. Containers in which sample containers have broken or in which sample
volume has mixed with packing material or melted ice must be handled
according to LP-CAL-0005, Response to Samples Broken Upon Arrival.

4.5.2. Except when discarded, shipping containers are cleaned in Sample
Administration and either taken to Bottle Prep or sent to the client. Containers
belonging to Quanterra Incorporated will be marked in felt pen \\ith an easily
identified tracking number. If the container belongs to a client, be certain the
return address is recorded before stripping the container of used tape and
labels.

Dt-II
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. 4.5.3. Strip the container of tape and shipping labels. Older containers may be
covered with aged tape and labels that are not easily removed. Do not spend
excessive amounts of time with these. All hazardous materials labeling· must .
be removed or defaced in some way. Courier/shipping companies consider
intact hazard labels valid, and will refuse to carry containers displaying hazard
labels unless accompanied by proper documentatio~.

4.5.4. Blue foam inserts can be placed in a hood or on a counter to dry when
received wet. They may also be stored in the warehouse outside Bottle Prep if
necessary. If the inserts are dry they may be returned to Bottle Prep in the
container after it has been cleaned.

4.5.5. Dry the interior of the container if wet, replace packing and return to Bottle
Prep. A cart is located in the room for transporting containers. Place the
container on the cart. If the cart is full, take the entire cart load to Bottle Prep.
Transfer load from cart to storage room. •

4.5.6. Client containers are to be returned in as satisfactory condition as possible.
Packing/artificial ice and temperature blanks are returned to clients. Packing
which resembles trash or is ruined during unpacking is disposed as trash.
Packing which is deemed re-usable may be returned also. Drain any water
from the container before sealing it closed. Due" to partially frozen artificial
ice, client containers may not be perfectly dry when -returned.

4.5.7. Complete a return mailing label. Secure it with cellophane tape and seal the
container with tape also. Return packages are listed in the UPS Logbook and
set near the door. Be certain to complete both address labels and the UPS
shipping logbook, including weights and zone codes.

4.5.8. When ice is present, it is often enclosed in plastic bags. A basin used for
dumping ice is located in Sample Administration. Open the bags and dump
ice into the basin. Draining into a closed system, water may not be left
running in the basin. When excessive amounts of ice are received, collect the
ice in an ice chest and dump it over the storm drains along the sidewalk
outside the building. This is permissible only if the ice and coolers are
uncontaminated and the amounts disposed in this way are recorded. A

•
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logbook located in Sample Administration records the date/time, person and
amount of ice.

4.6. Client Deliveries ("Over the Counter")

4.6.1. Samples received over the counter are hand delivered by the client/sampler or
by a courier directly employed by the client's company. The pivotal question
in such deliveries is whether the person possessing the shipment is in custodial
possession of the samples or merely transporting the shipment. If in custodial

) possession, the deliverer will wish to relinquish custody to you before
departing and will probably retain a copy of the documentation. To determine
the matter, simply ask the deliverer ifhe/she had signed any of the sample
documents. ,-

4.6.2. If the "client" does not wish to remain while the samples are unpacked and
verified, sign the CDC somewhere other than the "Received By" section.
Include a statement that only the shipping container was received. [Example:

. One cooler received from Company X in good condition. MMDDYY/
Initials]

4.6.3. Generally; the client/sampler will wish to remain, have the samples verified
and relinquish custody to this laboratory. Follow Sections 4.2 through 4.4 as
applicable. [Over the counter receipts are a condensed, abbreviated fonn of
standard delivery practices. As such, they require more skill and expertise to
accomplish necessary tasks without prolonging the client's involvement
beyond what is necessary.]

4.6.4. Mention any discrepancies and allow corrections to be made by the
client/sampler. Also ask for any special instructions or important aspects of
the project (i.e. rush turn-around times, impending hold-time violations,
sample matrix specifics, etc.).

4.6.5. Solicit the client's wishes regarding shipping container and/or any other
needs, such as bottle order pick-up or a need to speak with a project manager.

Dl-/3
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4.6.6. After the client's departure, complete any aspects of Sections 4.2 through 4.4
left unfinished. Prioritize the .new project within the existing workload and .
proceed with the highest priority.

4.7. Project Generation

4.7.1. Log on to the VAXNMS computer system and enter the Laboratory
Information Management System (LIMS) by typing: LIMSMENU <R>. For
the basic use of the LIMS system, refer to the LIM's user manual.

4.7.2. Projects can be created using a vari~ty of resources. Minimal project login
consists of the Project Screen (pages 1 and 2), Sample List and Group Codes
(Example 8). Frameworks for new projects may be dictated using inst~ctions

from project managers, copying templates or existing projects.

4.7.3. If project information is not available and a project must be setup from •
scratch. determine the name and location of client. This information can be
found on the cac, shipping labels, or obtained from the project manager.

4.7.4. Pull up the appropriate client screen.

4.7.5. If the client does not exist in the database, a new one must be created using the
protocol in the LIMS user manual. New IDE IDs (for billing) need to be
requested of corporate by the project manager and are not necessary .to
complete login at this time.

4.7.6. Search the programs listing of the client and choose the appropriate one for
the project. If one does not exist, confer with the project manager whether a
new program needs to be created or not.

4.7.7. Once the appropriate program screen is linked with the client, search the
project listing for a template or similar project. If none is found a project must
be created.

NOTE: Duplication of templates is the most desirable method of project set up as the
template contains all necessary information needed to accurately create a project.

7)7- /4
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•

•

4.7.8. The necessary LIMS fields that must be filled in are as follows:

• Project name: follow the naming procedures' used for previous projects
belonging to the same client. If none exist, list the client's project name
and number, and the date.

• Matrices and brief analytical list may also be added if room is available in
the data block.

• P.O. number: ifno P.O. number is available, list LIMS contact name (i.e.
D.Client).

• Description: list the matrix tYPe and analyses requested. Also note
anomalies, special requests, and/or any hazards of which analyst(s) should
be aware.

• Contact: enter LIMS ID of contact, the person who will receive the final
report.

• IDE ID: J.D.Edwards ID of company and/or individual who meets credit
requirements.

• Mail To: Address to which invoice is mailed. This may be identical to
JDE ID, or completely different. Third party billing and larger companies
often use separate address.

• Team ID:
• 11 - Environmental Department
• 40 - Advanced Tech, Dioxins
• 70 - Energetics
• 561- Air Toxics

• Calculate holding times from collection dates?: If the answer is Yes(y),
LIMS will calculate all analytical holding times fromthe collection
(sampling) date. If the answer is No (N), then LIMS will calculate the
holding times from the date of receipt to the laboratory. At present, only
projects requiring eLP protocol will have a "No" answer.

Dl-/5
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• Primary PA: the project manager who is responsible for daily monitoring
of project.

• Turnaround Class:
• NORMAL - Standard Deliverable;
• RUSH - Faxed Deliverable;
• EXTENDED - Custom Deliverable (e.g., eLP, IRPMS, or Raw

Data).
• [If unknown, default is "NORMAL".]

• Promised Turnaround Time: enter number of calendar days in order to
produce the report one day before "Due Date" specified by client on COCo
Default is "20" for NORMAL TAT.

• Actual Start Date: date from which the project TAT is calculated.. The
project has met all sample delivery acceptance criteria as stated in the
Quanterra terms and conditions.

• Receipt Date and Time: actual date and time the shipment arrived at the
laboratory.

• Storage location: unit/shelf where samples are stored until rotation or
disposal. See listing in Section 4.4.15.

• Comments: shon description of the number of samples, matrices,
condition upon receipt, delivery method and whether the samples were
received under chain of custody. [Examples: Two aqueous samples
received under Chain-of-Custody in good condition. Delivered by Federal
Express. Soil samples (103) received in good condition, listed on
purchase order. Delivered by client.]

4.8. Sample Login

4.8.1. Refer to the LIMS manual section for entering sample information into LIMS.

•

4.8.2. Creation of group codes depends upon information available when the
samples arrive. Each group code lists analyses to be entered against a
particular sample. Group codes are constructed to the best of the technician's •
ability, but final responsibility lies with the Project Manager.
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The Sampie List is a series of Sample Detail screens. Each screen records the
infonnation for a particular sample. Each screen records client identification,
sampling date/time, receipt date/time, due date and container types. This
screen does draw infonnation from other screens, but must be individualized
to the sample it describes.

NOTE: Sample screens may also indicate a fonnal record of quality assurance
aliquots extracted in order to monitor occurrence ofcontamination. Dioxin projects
always have one method blank logged per matrix type (Example 8). U.S.Navy
Program projects require a "VOA Holding Blank" assigned to every SDG (Sample
Delivery Group) received.

4.9. Folder Assembly: Use an appropriately colored folder (Red - Rush, Manila -Nonnal)
for project infonnation and manila/any color for sample tracking and complete as
follows:

• 4.9.1. Project Manager Folder

4.9.I.l.Staple the air bill, secondary documentation, the original COC and a
ticket report in reverse order to the left hand side of the· folder. Tab
with project label is to be on right hand side.

4.9.1.2.1n reverse order, place the following on the right-hand side of the
folder:

a) ·Project Review Checklist #1 (completed);
b) Data Control Instruction Sheet (Example 9);
c) Ticket Report (for' projects with method blank aliquots listed);
d) Sample List with Group Code List underneath (stapled together);
e) .Duplicate copy of COC stapled underneath a Ticket Report;
f) Project Receipt Checklist (completed).

4.9.2. In-House COC Folder Assembly

•
4.9.2.l.Align folder as with the project folder. Tab is on right-hand side.

4.9.2.2.0n ,the right-hand side of the folder, staple the In-House COC fonn
QAl88 (Example 10).
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4.9.2.3.0n the left-hand side, staple a Ticket Report. If the entire bottle
inventory for any sample is not complete on the ticket report, include a
copy of the bottle inventory (reverse side ofPRC).

4.9.2.4.If an MSDS is provided in shipment, staple a copy beneath the ticket
report on the right-hand side of the folder.

4.1 O. Final Tasks

4.10.1. Record project number in PRL on the line corresponding to the shipment's
arrival.

4.10.2. Complete Project Review Checklist #1 QA-235 (Example 11).

4.10.3. File an HTV, if necessary, by entering "Anomaly" and the project number at •
your prompt. Answer the queries,and be certain to mail the HTV to the
department supervisor and project manager involved. The HTV is filed by
Sample Administration when a holding time is expired upon receipt. If the
holding times have not completely expired for a project, the department
handling the analysis in question files the HTV.

. 4.10.4. Place the Project Manager Folder in the project manager's tray and the Internal
Tracking Folder in the check-out boxes (both located in Bample

. Administration).

4.11. Sample Storage

4.11.1. Refrigerator and freezer temperatures will be monitored and recorded once
daily Monday through Saturday. Any temperature below 2°C or above 6°C for
the refrigerators and above -10°C for the freezer will need corrective action.
Refer to "Corrective Action for Refrigerators Out of Acceptable Temperature
Range", SOP LP-CAL-0014.

4.11.2. Temperatures will be recorded on the appropriate charts (Example 12).
Temperature charts will then be stored in the temperature logbook. All charts
for a particular refrigeration unit will be stored together in chronological •
order.
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4.12. Internal Sample Tracking

4.12.1. Analyst selects sample check-out folder for the project of interest and
ascertains storage location.

4.12.2. Analyst removes appropriate containers from storage unit and organizes them
by project/sample number.

4.12.3. Analyst completes check-out portion of Internal COC and has the record and
container labels verified by another Quanterra employee (Example 9). The
witness must initial the internal chain of custody. Any laboratory personnel

.may verify the transaction. If the containers are not to be returned and will
enter the wastestream through an extraction lab, the analyst will also enter this
information during check-out.

4.12.4. Analyst files the check-out folder before leaving the room.

4.12.5. At return. the analyst completes the check-in portion of the Internal COCo

4.12.6. Analyst returns samples to their storage location.

4.12.7. If subsampling or aliquoting is performed, whether outside the area or not,
containers must be checked out by the analyst. The original containers'
whereabouts and those of any other containers generated must be documented.

4.12.8. Transfer of volatile containers from VOA to RD and RF do not require
verification.

4.12.9. Empty containers are not returned to Sample Administration.

5. DEFINITIONS

5.1. Refer t.o Glossary in the Quanterra QAMP.

5.2.. Chain of Custody (COC): A system of documentation demonstrating the physical
custody and traceability of samples.

DJ- /9
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5.3. _ A sample is considered in your custody if the following conditions are met:

5.3.1. The sample is in your possession.

5.3.2. The sample is in your view.

5.3.3. The sample was in your possession and was returned to a secured area.

5.3.4. The sample was placed in a secure area accessible to authorized personnel
only.

5.4. HTV: Holding Time Violation

6. MISCELLANEOUS (TABLES, APPENDICES, ETC...)

Ensure client confidentiality at all times, giving special attention during facility audits •
conducted by clients and regulatory agencies.

6.2. Procedural Additions for Receipt/Acceptance of EPA sample shipments.

6.2.1. Shipment documentation should also include an official EPA Traffic Report,
ifit has not be.en incorporated with the Chain-of-Custody. The Traffic Report
(TR) !s the equiyalent of the cac and is to be handled identically..

NOTE: The lowest alpha-numeric identification is used to designate the Sample
Delivery Group (SDG). The SDG will be used to identify the twenty samples that are
received during the sampling event. A single SDG may he received at one time, or .
several groups may arrive over a short period of time. If so, every twentieth sample
will complete the on-going SDG.

6.2.2. Sample identification also consists of an EPA Sample Tag, which will be
fastened to each sample container, either by string/wire ties or by tape. Verify
the preprinted tag number against the cac and/or TR listing. Remove each
tag and seal inside a ziplock bag. Note the Quanterra project/sample number
on the bag as well as the SDG designation. The bags containing the tags are
included within the Project Manager Folder.

7).J··,~n .
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6.2.5. Calcula~e holding times from collection dates? The answer is "No", according
to protocol requirements.•

6.2.3.

6.2.4.

Volatile holding blanks, if received with a shipment, are labeled with the
project number of the applicable SDG and are stored with the samples.
Holding blanks will'record exposure of samples to contamination and must
accompany them during storage. Do not separate holding blanks by assigning.
them to "V" (VOA).

Shipment anomalies must also be recorded on the DC-lor EPAlCLP form
(Example 13). The DC-! is generated by the EPA, while the EPAlCLP is
Quanterra specific. Each records receipt conditions and discrepancies with
associated shipment documentation. Both forms coincide with the PRe,
except that sequential airbill/waybill numbers are recorded and therefore must
be verified. The completed fomris included in the Project Manager Folder,
stapled beneath the COCfTR on the left side.

•

6.2.6. Turnaround class is "EXTENDED" as EPA reports are due thirty-five days
from the actual start date. A TAT of forty-five days applies under DFLMO1.1
(dioxins).

6.2.7. Actual start date is entered with the completion of an SDG. The actual start
date may be postponed pending the' resolution of discrepancies between the
l.abora~ory and the Sample Management Office (SMO).

6.2.8. All EPA samples and empty containers are to be stored at the laboratory for no
less than sixty days following the submission of the respective report. Insert
the "DISP-60" status on the Group Code screen during LIMS records creation
(Example 8).

DI- Q./
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•Appendix 1

Chemical Warfare Degradates - Potential Hazards in Sample Receipt

Background

Quanterra has begun receiving samples to be analy~d for degradates ofchemi~warfare agents..
These degradates are not particularly toxic, as compared with most of the compounds we deal with
every day. The fact that these compounds are degradates of chemical warfare agents does, however,
present a new type of potential hazard for us. We have developed policies regarding the handling
of such samples but as we begin to get real-world samples, we are fmding that some of our initial
assumptions regarding them are not holding true. The purpose of this document is to discuss these
compounds and the potential hazards involved in handling them.

Review of Agent Compounds

Chemical warfare agents fall into a wide variety of catego-ries, ranging from defoliants such as Agent
Orange (tear gas) to nerve agents such as Sarin. The two types of agents we are most concerned with
are the nen'e agents and the blistering agents, such as sulfur mustard. Other lethal agents have been
developed and tested for use in chemical warfare; however, these other compounds are either
extremely volatile and reactive (and therefore highly unlikely to be present in an environmental •
sample) or were never produced in significant quantities in theD.S.

Nerve agents

.These compounds are members of the organophosphate class of compounds. These compounds are
similar to many cornmon household pesticides such as diazinon. The difference is that the nerve
agents are far more toxic to humans. The first nerve agent, Tabun, was discovered by a German
pesticide company during the process of screening new compounds for pesticide activity. Once the
toxicity of TablIn was determined, various military' organizations began screening many related
compounds in hopes of fmding even more efficient ways of annihilating large numbers of people.
Out of this effort have come five established (non-classified, i.e. public domain) agents. -- Tabun
(or GA), Sarin (or GB), GD, GF, and VX.

All of these compounds are toxic via inhalation, ingestion, skin contact, or just about any other
route of entry into the body.

A characteristic of these compounds is their volatility. A more volatile nerve agent will disperse
in air more effectively than a less volatile one, producing increased numbers of casualties through
inhalation.

•
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Less volatile agents, on the other hand, will stick around on soil, vegetation, clothing, etc. and will
therefore last longer. Out of these various agents, the only two produced in significant quantities in
the u.s. are Sarin and VX. Sarip is the most volatile of the above agents while VX is the least
volatile. Both are exquisitely toxic - a drop of pure VX barely.visible to the naked eye is enough to
kill a person through skin contact.

Blistering agents ,-

These were the first of the modem agents developed specifically for the purpose ofkilling people.
Unlike the nerve agents, the blistering agents are basically different mixtures of one compound,
sulfur mustard, with other non-toxic chemicals which affect its dispersion characteristics.

The primary hazard with sulfur mustard involves skin contact. The term "mustard gas" is
somewhat of a misnomer - the stuff will kill you ifyou inhale enough of it, but this not likely to
occur as it is not particularly volatile under normal conditions. Significant quantities of sulfur
mustard (a.k.a. HD or HT) have been produced in the U.S.

Chemical Agents in the Environment

It is unlikely (but~ impossible) that we at Quanterra will receive any sample which contains a
dangerous concentration of active agent. We should not receive samples from any area known to be
contaminated with bulk amounts of active chemical agent (areas with buried drums, old munitions,
etc.) because the Army policy for such sites is to destroy the agent onsite.

Additionally, most of the areas in which degradate analysis is required are areas in which agent was
used decades ago - all active agent is likely to have degraded. Nonetheless, it is imperative that we
know as much as possible regarding the compounds and the samples in order to protect ourselves
against any potential hazard.

The behavior of these compounds in the environment has been extensively studied. Most of the
information we have is from a study titled Environmental Chemistry and Fate of Cbemical
Warfare Agents. This study was prepared for the Anny Corps of Engineers by Southwest Research
Institute in 1994.

Nerve Agents

All of the compounds we are concerned with (Sarin, and VX) undergo hydrolysis in the presence of
water. This hydrolysis proceeds at different rates, depending upon the compound. At worst (cool
temperature, normal pH, no dissolved ions, no microbes), either of these compounds getting into
water would be degraded to extremely low levels « 1 x 10-6 of the original concentration) within a
couple of years. It is more likely that this level of degradation would occur much more quickly.
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Degradation in soil is a far more complex issue. The rate ofhydrolysis will depend upon a variety
of factors, including soil moisture, pH, mineral content, microbes, temperature, etc. Most available
studies show that these compounds last no more than a few days in the tested soil types.

Sulfur Mustard

In some ways, sulfur mustard behaves in a f~hion similar to the nerve agents - i.e. it hydrolyzes 
rapidly in the presence of water. There is, however, an important difference: Under the ri~t
conditions, the hydrolysis products of mustard can polymeriZe and form bubbles containing
active mustard. The mustard inside of these bubbles is shielded from further hydrolysis by the.
hydrolysis products. This has turned out to be a problem in areas where large amounts ofmustard
were dumped at sea. Fishermen in such areas have been injured due to pulling up nets contaminated
with blobs of active mustard. An indication that this may have occurred would be a biphasic sample.
This situation can also occur in soil.

Potential Hazards to Quanterra Personnel

Following steps listed in this Appendix and other safety policies will help reduce hazards to the
greatest degree possible. However, such policies are no substitute for educated, observant personnel.

As always, you must think about what you are doing when you handle these materials. No •
policy can account for every potential situation. Staff are expected to follow all sample handling
policies identified in the Chemical Hygiene Plan and steps following sample receipt listed in this
Appendix.

Soil samples should be screened for agent prior to their shipment to Quanterra. Data should be
reviewed at the project management and EH&S staff level to ensure samples are "safe" for staff to
handle. If the screening status is unknown (i.e. no data is available), project management personnel
(Karla Buechler or Mike Filigenzi) should be consulted. Samples should not be handled. If staff
are unavcUlable,-the cooier should be left in cold storage until the sitUation is resolved.

Water samples for degradate analysis are not likely to be screened for active agent prior to our
receipt. This was not our original understanding, but the Anny's policy appears to be that active
agents degrade quickly enough in aqueous systems that no screening is needed. The data provided in
the Environmental Chemical Fate and Chemical Warfare agents seems to support this notion. Half
life for many of the agents have been documented and is readily available for review by staff. None
the-less, it is still important to exercise care with such samples.

When in doubt, seek assistance from project management, a TC or EH&S staff.

Sample Receipt Procedures
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~ Follow SAC-QA-003, Section 4 (procedure)

~ Follow steps 4.2.1 - 4.2.5

~ Opening Shipment - Prioritizing Workload

~ Review screen data BEFORE opening the cooler if soil samples. .'

Note:' Double gloves are required when handling chemical warfare degradates samples.

~ Following established safety policies, open the cooler, remove any paperwork, and check the
interior condition.

~ Suspect coolers should be opened in the Hood to reduce any potential for exposure.

~ If a sample contains a broken or leaking sample, isolate the cooler in the hood and
IMMEDIATELY contact the project manager, TC and/or EH&S staff.

~ Any sample which appears to be biphasic in appearance must be isolated. Immediate notification
to project management, TC and/or EH&S staff is required.

• ~ When in doubt, get help regarding sample receipt. Worker, health and safet)' is paramount to
sample analysis.

Scope of Work

It is possible that we will receive a large number of samples from the Aberdeen Proving Grounds
(APG) over the next few years. APG has been the center for chemical warfare training and research
in the U.S. since 1918. We have been told by our client (EA Engineering) that the ~rocedure for
investigating sit~s at APG is as follows:

• APG personnel perform a hazard analysis to determine whether there is an potential for agent
contamination in soil based on historical information.

• If there is reason to believe chemical agents may have been used at the site, soil samples are
taken and screened for agent.

• If the screening shows no agent contamination, sampling for other parameters may proceed.

•
We do not have enough experience with these projects to know whether this procedure is unique to
APG or a standard Army procedure. We are conducting additional investigation to further verify
this.

In any case, results of screening will be made available to Quanterra.

7)1-17
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Regardless of screening data, any cooler containing samples for degradate analysis (or any other
samples from an area suspected of potential agent contamination) should be inspected carefully
upon receipt. Anyone inspecting the samples, logging them in, or handling them for any other
reason should observe all of Quanterra's regular safety procedUre.

. In addition, two pairs of gloves should be worn in order to minimize any potential for skin contact
with toxic compounds. Please note that skin contact appears to be the most likely potential route
of exposure. This is based on the fact that nerve agents are likely to have degraded leaving sulfur
mustard as the most likely potential contaminant and due to the likelihood that the samples will be
cold. The temperature in the cooler is important from the standpoint of safety as well as sample
integrity - cold samples mean a significantly lower potential for any kind of toxic vapor formation.
Coolers containing broken jars or bottles should be placed in a hood immediately and left there until
the client has been contacted. EH&S staff and/or the Project managers will give instructions
regarding return to client or disposal based on the screen data.

In conclusion, it must be emphasized that these samples must be handled with the appropriate level
of care. Observant, educated personnel are our best defense against exposure to any kind of toxic
materials found in our samples.

.'
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1. IN1'RODOCIION

The Installation Restoration Program (IRE) identifies and evaluatespast hazardous ~terial disposal sites in order to control the migrationof hazardous contaminants. The program also controls hazards that mayresult from these past disposal operations. The IRP has the followingphases: Preliminary Assessment/Records Search, Site Inspection/RemedialInvestigation, Technical Base Development, Feasibility Study, and implementation of selected alternatives for remediation. During any of thesephases, analysis of soil, water, and waste samples may be. performed.The Navy program for the IRP includes performing field investigationsand analysis of samples. The purpose of this document is to specify the
requirem~nts for the control of the accuracy, precision, and completenessof the samples, and data from the point of collection through reporting.Because every instance and concern may not be addressed in this document,contractors are encouraged to discuss any questions with the Navy engineerin charge (EIC) or the appropriate Naval Energy and Environmental SupportActivity (NEESA) contract representative (NCR).

1.1 SCOPE

Laboratories' performing studies in support of the IRP are requiredto obtain Navy approval prior to beginning field studies or analyses ofsacples and to maintain that approved status throughout the site characterization. The laboratory approval is specific to a particular studyfo, a given site and Statement of \Jork (SOW). The Navy Requirementsdocu.'tlent provides guidance to t.he laboratories on obtaining and maintaining approval. Should more than one laboratory be involved in thea::alysis of samplesfrolU a single site, each laboratory performing analysis
~~st be approved and must comply with the quality control (QC) require::le:-.:'s. These obj ectives and requirements conform, in general, with the·U.S. Environment.l Protection ~g~ncy Feder~l Register, November 29, 1983(p. 53937 or 1.0 CFR 792), the Food .nd Drug ~dministration Feder~lRegister, Dece%:lber 22, 1978 (p. 59986 or 21 CFR 58), the Qu.lityAssur.nce Program Requirements for Nucl~ar F~cilities, ANSI/ASME NQA-l,1986 ed., and the In ter it:I Guidelines and Prep.ring QUiJ1ity ~ssur.nceProject Plans (U. S. EPA, EPA-600/4-83-004, QA.'iS-005/8.0).

Each laboratory is required to sub%:lit a Laboratory Analysis QualityAssurance (QA) Plan. Each eDgineering contractor must subruit a site workplan as part of the approval process. The laboratory's QA plan and thesite work plan are e~phasized, since the conteDt of those plans and thelabo:-atory's strict adherence to it are essential for obtaining and::la intaining Navy approval. Certain basic requirements are stressed--alabo:-atory QA coordinator (LQAC), the use of accepted analytical methods,
ca~e~ul docu.~entation of chain of custody (CaC), corrective action policy,ane use of control cha,:s. The laboratory-approval process and subsequent1a~o,atory repo:-ting :-eguirements provide the mecha~ism for verifying
:~a: d laborato:-y is adhering to its QA and ~ork plan .
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Currently, most IRP s~udies do not include analysis. of air, plan~,

or tissue samples. Future revisions t.hat. will include more discussion
as to available met.hods for biot.a and air are planned. If quest.ions on
t.hese met.hods arise, ~heNCR may be consult.ed at t.he Hart.in Hariet.t.a
Energy Syst.ems, Inc., Analytical Chemistry Depar~ment at the Oak Ridge
Gaseous Diffusion Plant. \there Environment.al Protection Agency (EPA)
methods are not ,available for biot.a, methods from other <agencies and
published methods\which have undergone method validation by the laboratory
requesting approvai must be used. On occasion, when methods are required
for biota and no EPA me~hod is available, the proposed met.h~d must be
submitted t.o the NCR for approval.

1.2 Al'PROACH

The approach reflec~ed in this document is one of outlining require
ments and allowing the laboratories, principally ~hrough t.heir QA plans,
to det.ail their approach to meeting these requirements. For example,
\.Iit.h the exception of the laboratory cont.rol sample program, see Sect. 1..1.,
the discussion of QC procedures includes a requirement t.hat warning and
action limits be set but allows each laboratory to describe its procedures
for establishing such limits. The specific organi:ation and presentation
of the laborat.ory plan are left largely to the discretion of the labora
tory, although certain areas cust be addressed.

In cirder for the above approach to work, ecphasis must be placed on
e~~ective co~unication between the laboratory, t.he Navy EIC,. the NCR,
a~d ~he engineering subcontractor. All doc~~ents ~ust be concise, well
orga~ized, and free of jargon that might hinder constructive review and
c·,·aluatio~.

1.3 L-~LS OF QC

Data quality objectives (DQOs) are requirements needed to support
decisions relative to t.he various stages of remedial actions. Throughout
the project planning process, DQOs are supplied t.hrough qualitat.ive and
quantitative statement.s. They are specified in such document.s as sampling
?lans, work plans and QA plar.s. Fivi general levels of analytical options
:~ s~??ort da:a collection are identified by Comprehensive Environment.al
Res?onse, Compensation and Liability Act (CERCLA). The Navy has adopted
t~ree of the analytical levels as QC requirements. They are C, D, ane!
E, Io'nich correlate with Levels 3, I., and 5 described in Data Quality
O~jec=ives for Re~edial Respo~se ~ccivjcjes Developcenc Process by the
E?A. These levels are based on :he type of site to be invest.igated, the
level o~ accuracy and precisio~ required and the intended use of the dat.a .

. :~e level o! QC required at the site \.Iill be decided by t.he Navy EIC.
A:1aly~:'cal requirements for the remaining tlo'O levels have not been defined.
Table 1.1 outlines the basic QC reqcirements at each level. The laboratory
~etho= requirements for each level of QC a~e outlined in Sect. 7.

RI-B/88

•

•

•



• • ,
/~ I

Table 1.1. Overall plan for QC based on type of sIte

. 1

• .-
.'

o

rrt
I-0'.

000
levels'

J

4

5

Type of
Site QC Requirements

HaJor PE laboratory' OA Plan Use EPA- ~onthly 101 field Review ofHon-HPl s8rrt'le eudll revIew approved review duplicates final datal eV1l1 C method'

HPl PE laboratory' OA Plan Use ClP Honthly 101 field ClPlevel 0 Hrrt'l e audit rev Iew procedures review duplicates valIdatIon

Hon-HPL PE Laboratory' QA PI an Use EPA- Honthly 51 Field Review oflevel E Uft1) Ie audit rev Iew approved revIew duplIcates final data
methods. '
Hon-EPA
methods for
tI Hue and
explos Iv!!.

w

'QC criteria ror 000 levels I and 2 has not been defined.
'All laboratory audits will be perrormed by the HCR.
'Includes methods from SW 846. Amerclan Soclely ror resting ~aterlals. and Federal Register.

ClP • Contract laboratory protocol
PE • Perrormance evaluation samples
000 • Data qualIty objectIve

RI-8/88
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1.3.1 Level C OC

A site requiring Level C OC would be a site near a populated area,
not on the NPL, and not likely to be undergoing litigation. The Level C
OC includes review and approval of ~he laboratory QA and the site work
plan. The laboratory must successfully analyze a performance sample,
undergo an audit, correct deficiencies found during the audit, and provide
HPRs on QA. The laboratory that performs Level C QC must have passed
the performance sample furnished by the Superfund CLP in the past year.
The laboratory does not need to be receiving CLP bid lo~s of samples.

Level C allows the use of non-CLP methods but requires that the
methods be accepted EPA methods listed in jables 7.1 through 7.5. All
methods used must be EPA methods or be equivalent to EPA me~hods. Further
discussion about these methods is presented in Sect. 7. jhe laboratory
must successfully analyze a performance sample, undergo an audit, correct
deficiencies found during the audit, and provide HPRs on QA. These audits
will be administered and evaluated by the NCR. The Navy audit and per
formance sample are required in addition to any specified by the E!'A
Superfund Program.

1.3.2 Level D OC

Level D QC is to be used for sites that are on or about to be on
the NHional Priorities List (NFL). These sites are typically near
popu:ated areas and are likely to undergo litigation. Level D QC includes
revie~ and approval of the laboratory OA plan, the site work plan, and
:~e !ie1d QA plan. The laboratory must successfully analyze a performance
sa::.ple, undergo an audit, correct deficiencies found during the audit,
a~: provide monthly progress repor~s (HPRs) on QA. These activities will
be ad~inistered and evaluated by the NCR. This audit and the analysis
?c:!o:~ance sample are in addition to those related to the EPA Superfund
Program. The laboratory that performs Level D QC must have passed the
pe r!o::T.Iance sample furnished through the Superfund Contract Laboratory
Protocol (CLP) and must be able to generate the CLF deliverables. For a
~evel D site, the CLP methods are used and the CLP data package generated.
T~e Navy audit· and perfo:T.lance sample are required in addition to any
specified by the EPA Superfund Program.

!.3.3 Level E OC

A site requiring Level E QC will be located away from a populated
area, will not be an NPL site, and will have a low probability of liti
b.lt :0::. Level E QC includes review and approv.l1 of the laboratory QA
pIa:: and the site work plan. The laboratory must successfully analyze a
?e:!o~ance sample, undergo an .lu=it, correct deficiencies found during
t:1e .luc::, and provide M??s on QA. For. Level E. the laboratory is not
~'::;·.;:rec to have passed a CI..? performance sample. Level E allows the
~se o! non-CLP methods but requires that the methods be accepted EPA
::lethocs listed in Tables 7.) through 7.5. All methods used must be EPA
C~ eq:.::valent. Further discussion about these methods is presented in
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Sect. 7. Level E QC'is also ~~~ropriate for aoalysis of the cootents ofunderground storage tanks where the s~ples are primarily pure productor waste.

1.4 ROLES AND RESPONSIBILITIES

As indicated in' Fig. 1.1 .• the organizations involved are NEESA, theNavy Engineering Field Divisioo (Ern), aod the subcootractors. Eachorganization has multiple tasks and groups that support the project.Fig. 1.1 includes the structure of the organization related to the IREprocess. A. brief description of the key roles and responsibilities islisted.

1. Navy Energy and Environmental Support Activity

NEESA is responsible for ensuring that the quality of laboratoryanalyses performed during the various phases of the IRP is acceptable.NEESA is also responsible for maoagiog the NCR.

2. Engineering Field Division

The EIC at the EFD provides the site ioformatioo and history. provideslogistical assistance, specifies the site requires investigation andreviews results and recommendations .

3. Engineer in Charge

The EIC is responsible for coordioating procurement, finance, andreportingj for ensuring that all doc~~ents are reviewed by the NCR;for communicating co~eots from the NCR and other technical reviewerst.o the subcontractors; and for eosu:- iog that the subcontractorsaddress all the coltlltlents submitted and take appropriate correctiveactions.

4. ~-ESA Contract Representative

The NCR is responsible for ensuring that each project has appropriateoverall QA. The NCR reviews laboratory QA plans, work plans, submits performance sample data, provides field and laboratory audits,and reviews data from the site. The questions fror:l subcontracto:-sand the EIC regarding specific field and laboratory QC practices aredirected to the NCR. The NCR also provides evaluation of refer'eesamples.

•
5. E~gineeringSubco~tractor

E.ach p:"oject has an e:lgineering subco:ltractor that specializes insetting up the sat:lpling for IRE studies, evaluating the hydrology
a~d geology of a site, assessing risks of conta~ination, and designing
a~d implementing clean-up tech:liques. Each engineering fiIT.l isrequired to have a "laboratory available to pe:-form sa:nple analysis.

£ - \l
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The engineering firm also employs drillers and other personnel t.operform IRP t.asks. The engineering firm submits a si t.e-specif icwork plan.

Analytical Laboratory

The analytical laboratory is employed by the engineering firm andmust. adhere to the laboratory requirements in this document. Thelaboratory is required ~o prepare and submit a laboratory QA plan,to analyze and submit the results of prof iciency. testing, to submitto an on-sit.e inspection, and to correct any deficiencies cited duringinspection by the NCR. The laboratories are required to identify aLQAC responsible for overall QA.· The LQAC must not be responsiblefor schedule, costs, or personnel other than QA assistants. It ispreferred t.hat the LQAC report to the laboratory director. The LQACmust have the authority to stop work on projects if QC problems arisewhich affect the quality of the data produced .
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APPROVAL PROCESS

Prior to beginning any field Etudies or anAlysis of EampleE from thefield, contract laboratories will be required to receive Navy approval.This section describes the laboratory approval process in terms of theactivities and documentation required of pArticipants in the process.

2.1 OVERVIEW

Laboratory approval is necessary to ensure that contract laboratoriesmeet the minimum requirements for a QC program that facilitates thegeneration of data of defensible accuracy and precision. Specificobjectives of the approval proc~ss are as follows:

•

•

•

•

to communicate Navy's QC requirements to the laboratories,

to verify that Euch requirements are being met by each laboratoryprior to analysis of Navy field Eamples,

to establish plans for maintaining the QC program while work is beingdone for the Navy, and

to ensure that proper co~unication and planning have been done betweenthe engineering subcontractor and the laboratory prior to the laboratory receiving sacples.

-The above objectives will be met through an approval process th~tincludes the following elements:

p~oficiency testing through analysis of perfo~nce Eamples,

labo~atory inspection and audit,

•

•

reviewing laboratory QA plans,

reviewing site-specific QC plans, and

~eviewing of sampling plans inclUding QC procedures.

•

The overall process and the above elements are described in detailin the remainder of this section.

2.1.1 The Laboratory Approval Process

The labo~atory a;:>p~oval process, as depicted in Fig. 2.1, begins
~i:h the engineering subcontractor awarding a contract to the laboratory.7he engineering subco~tractor is responsible for supplying a site-specificvork plan to the NCR. The laboratory and engineering contractors arerequired to prepare a site-specific work plan and laboratory QA plan .

-E - :1,1
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1'he site-specific work plan shall include a section on QA. 1'his- section shall either outline the field and laboratory QA or shall referencedocument.s vhich outline the QA procedures. The laboratory shall successfully analyze proficiency samples. 1'he site-specific work plan, QAplans, and t.he results of t.he proficiency t.est. are submitted t.o t.he NCRvho will evaluate this information. 1'he QA plans, t.he proficiency testresults, and a draft vork plan shall be received and evaluated by t.heNCR prior to scheduling a laboratory inspection. Based on the resultsof these evaluations and the inspection, the laboratory and engineeringfirm may be required to revise their QAplans, to retest' a proficiencysample(s), to revise the work plan, or to prepare and implement a corrective action plan addressing deficiencies cited during the inspection.

Approval to begin work On samples is based on a combination ofsat.isfact.ory QA plans and a site-specific work plan, satisfactory resultsof proficiency testing, and acceptable laborat.ory inspection. Approvalmay be granted to perform all or part of the methods required for astudy.

2.1.2 Laboratory Reapproval

If a laboratory is requested to analyze samples from a second sit.e,the NCR will evaluate the similarity between the aDalysis from the firstand the second sites. The past performance of the laboratory and thetime elapsed from previous sample analysis determine t.he steps thelaboratory must follow to be reapproved. If a laboratory has performedwell in the past, if the methods in the first and second work plan aresimilar, and if it has been less than a year since the first approval,the engineering contractor may only need to subeit the site work plan,
a~d ~orx cay proceed. If the laboratory's'past perfo~ance was satisfactory but it has been longer than a year since a perfo~nce sa~ple
~as analyzed, the laboratory must successfully analyze a new performancesar:;>le.

Any changes in personnel Dr general laboratory QA must be submitt.edto the NCR prior to receiving approval to begin the next site.

Figure 2.2 shows a flow diagram of the reapproval process .

~-2.9
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The follo~ing are the requirements for the site~specific QC sec~ionto be included in ~he site-specific uork plan or ~o_be presented &s aseparate QC document.

3.1 eotnDn'S OF Srn:-SPECIFIC' QC SECTION

1. The laboratory must be identified along 'lith all other subcontractors.

2. Any pertinent state environmental or IPA federal/regional requiremen~sshall be presented. This includes specific procedures or clean-uplevels. .

3. References must be made ~o 'the appropriate corporate or l~bora~oryQA plans uhich contain per~inent informa~ion.

4. A discussion of CDC and shippin8 prac~ices must be provided.

5. Tables of ~he follouing shall be· included.

• Analytical methods and numbers Qf samples of each ma~rix ~o becollected at each si~e .

List of analytes to be identified and quantitated.

List of holding times, preserva~ives, amount of sacple required,and cODtainer requirements.

• List of ~he number, type, and matrix of field and labora~ory QCsamples by site. This includes trip blanks, equipment rinsa~es,field blanks, field duplicates, laboratory method blanks, laboratory matrix spikes and duplicates.

List of sample vol~ and bottles vs method.

6. All Site-specific field sampling procedures uhich are not includedin any corporate QA plan shall be presented.

7. Decontamination procedures for both drilling and sampling equipmentshall be described_

8. Data quality objectives shall be discussed. !his shall include precisioD, accuracy, ~d co:pleteness required for acceptable data.

3.2 STATE AND REGION REQOrRE.~!S FOR sm QC. PI..AN

In addition to. or in pla::e of, the· requirements in this docu:nent,those requirements speci:ic to the state or EPA region applicable to the

t. - :15



site shall be considered. Any state- or region-specific requests mustbe addressed in the site work plan.

3.3 SAHFLING DESIGN

Every site is unique in its own way. To this end, a samplingrationale shall be included with the work plan. The rationale shoulddef ine and explain thoroughly . the sampling statistics, the equipmentinvolved, and anticipating data t~ be gained by this proposed methodology.

3.4 PRESERVATIVES

After samples have been taken, they shall be sent to the laboratoryfor analysis within 24 h after collection to ensure that the most reliableand accurate answers vill be obtained as a result of the analysis. Theholding time begins from the date of collection in the .field. Preservatives shall be added in the field •. 1'ables 3.1, 3.2, and 3.3 presentthe holding times, type of containers, and preservatives to be used. Atable corresponding to each of the three different methods such as those
!ro~ the Feder.,l Register; S't/-B~6 3rd ed.; and CLP is presented. Thesite-specific plan shall outline which preservatives will be used, andit shall be based on these tables. Freezing of samples shall not bepe:-::i t ted.

3 . 5 SA.'il'LE CONTAINER CLEANING PROCEDUlU:S

In general, glass bottles vith Teflon lids are used for organicsa::.;>les. while polypropylene is used for metals and other inorganics.The !olloving specifies t.he bottle cleaning required. If precleaned
~o~~les are purchased, this must be noted in the work or field QA planand approved by the NCR. If precleaned bottles are used, a certificateincicating that the bottles are analyte free must be provided.

3.5.1 Cleaning Procedure for Glass Bottles

1. \"'ash glass bottles, Teflon liners, and caps in hot tap water withlaboratory-grade nonphosphate detergent.

2. ,U:1se three times with tap vater.

3. ?inse with 1: 1 nitric acid (Illetals-grade), American Society for:esting Materials (ASTH) Type 1 deionized water.

~ ~i~se three times ~ith ASTH Type I deionized ~ater.

5. ?inse ...·ith pesticide-grade lIlethylene chloride using 20 mL for 1/2-gal
con~ainer and 5 mL for L.- and 8-oz containers.

t.. C',fen d:-y at 12S·C. Allo.... to cool to roolll telllperature in an enclosed
:onta~inant-free enviro~ent.

e

e.

e
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List of approved biological test procedures(40 eFR, Part 136, July I, 1987)
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Table 3.3 Preservatives and holding times for
EPA-document S~-846 (3rd ed.)

Holding TimeParameter Container Preservative Soil 'later

Volatiles \later'- 40-mL Cool, 4·C 14 days 14 daysby GC/tiS, glass vial \lith
and GC Teflon-iined

septa

Soil-glass with
Teflon-lined
septa

PCB/ G, Teflon- Cool, 4·C Extract Extractpesticides lined lid within within
7 days, 7 days,....

analyze analyze
40 days 4~ days

Extractable G, Teflon- Cool, 4·C Extract Extr.actorgar.ics lined lid within within
7 days, 7 days,e·, analyze analyze
40 days 40 days

Hetals 'P G HN0 3 to pH<2 6 months 6 months· ,

Hc:ct;ry 'P G HNO, to pH<2 28 days 28 days· .
Cya:1ide P, G NaOH to pH>l2 14 days 14 days

Cool 4·C
add 0.6 g ascorbic
acid if residual
chlorine present

Ch:o::ium 'P G HNO, to pH< 2 24 h 24 h· .

3.5.2. Cleaning Procedure for Bottles Used for Volatile Organics(40-rut Glass)

•
1. ~ash glass vials, Teflon-backed septa, Teflon liners, and caps in

ho~ tap \later using laboratory-grade nonphosphate detergent.

2. Rinse three tir:les with tap \later.

3. Ri:1se th:ee times with "5TH Type I deionized water .

Rl-8/88
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~. Oven dry vials, sep~a, and liners at 12S·C.

5. Allow vials, sep~a, and liners to ·cool to room t.ecperat.ure in an
enclosed cont.aminant-free environment.

6. Seal 40-mL vials wi~h sept~ (~eflon side down) and cap.

7. Store in contaminan~-free area.

3.5.3. Cleaning Procedure for Polyethylene Bottles

1. ~ash polye~hylene bo~tles and caps in hot ~ap water vi~h labora~ory

grad nonphosphate de~ergent.

2. Rinse vi~h 1:1 nitric acid (metals-grade), ASTH deionized va~er).

3. Rinse ~hree times vith ASTH Type I deionized vater.

~. Invert and air dry in cont.aminant.-free environment.

3.5.4. All Bot.tles Should Be

1. Capped and labeled· vi th sample numbers and packed in cooler or box •

2. Stored in contaminant-free area.

3.6 ORGANIZATION AND PERSONNEL

All canagement personnel responsible for performing field sampling
or analytical work shall be listed along with their job assignment and
years of experience in performing this type of work. Any education and
training related to the tasks. performed for t.his project shall also be

.1 isad.

) . 7 FIELD QC SAMPLES

Alt.hough the number of QC samples changes, t.he t.yp·es of field QC
sar:;l1es remain the same regardless of the level of QC implemented.
Table ).~ lists the percentage of field QC sacples per level per sample
matrix. A sampling event. is considered to be fro~ the time the sampling
perso~nel arrive at the site until these personnel leave for more than a
cay. An example of two events would occur if sam?ling personnel went t.o
a site for t.hree weeks, drilled borings, and put groundwat.er vells in
?la=e. During this visit, soil and water sal':lples were collected. The
sa:':?ling crew left the site for two ~onths. thus concluding t.he first
sa:':?l ing event. The crelJ later returned to collect anot.her set of
&rol;:!dwater samples over a three-day period. The second visit vould
:o~stitute the second sampling event.

•

•

•
E-30
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Table 3.4. Field OC sa~les per sa=pling event

Type of
Sa:z:ple

level C
~etal Organic

level 0
~etal Organic

level E
~etal OrganIc

Trip blank HAl
(for volatl1es
only)

Equipment l/day
. rinsate 2

l/cooler HAl

I/day l/day

l/cooler HAl.

l/day I/day

l/cooler

l/day

Field blank. l/source/event for all levels and all analytes

Field
duplicates'

Referee .
duplicate'

101 101 101 Sl Sl

•

•

1.

2.

lHA - Hot applicablt: ..,
2Suples are collected dally; however, only saaiples from every other

day are analyzed. other sa:ples are held and analyzed only if ~v1dence of
contamInation exists .

'The duplicate Glust be talcen froe the Sllllle s~le whIch w111 become
the laboratory matrix/splice duplicate for organics or for the sll~le used
as a du~llcate in inorganic analysis.

The follo .... ing information defines and explains the blanks, duplicates,"eferee samples.

Trip Blanks

T~ip blanks are defined as samples ....hich o"iginate from analyte-~ree....ater taken from the laboratory to the sampling site and returned tothe laboratory with the vohtile o"ganic (VOA) salllples. One tripblank should accompany each cooler containing VOAs, should be storedat the laboratory .... ith the samples, and analyzed by the laboratory~Trip blanks are .only analyzed for VOAs.

Equipment Rinsates

Equipment rinsates are the final analyte-!ree ....ater rinse from equipr:lent cleaning collected daily du:-ing a salllpling event. Initially,samples fror.l every other day should be analyzed. If analytes pertinentto the project are found in the "insate, the remaining samples mustbe analyzec. The results from the blanks .... ill be used to flag 0:assess the levels of analytes in the samples. This comparison ismade during data validation. The rinsates are analyzed for the same
~aramete"s as the related samples.

Rl-8/88
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3. field Blanks

field blanks consist of ~he source water used in decon~amination and
steam cleaning. At a miDim~, one field blank from each event and
each source of wa~er must be collec~ed and analyzed for ~he same
parameters as ~he related samples.

L. field Duplicates/Spli~s

Dupl icates or spli ~~ for soil samples are collected, homogenized,
and spli~. All samples except VOAs are homogenized and split.
Volatiles are not mixed, but select segments of soil are taken from
~he length of the core and placed in J.O-mL glOlss vials. Cores may
be sealed and shipped to the laboratory for subsampling if the proj
ect deems this appr~priate. The duplicates for water samples should
be collected simultaneously. Field duplicates should be collected
at a frequency of 101 per sample matrix for Levels D and C. For
Level E, the duplicates should be analyzed at a frequency of 51.
All the duplicates should be sent to the primary laboratory respon
sible for analysis. The same samples used for field duplicates shall
be split by ~he labora~ory and be used as ~he labora~ory duplicate
or matrix spike. This means that for the duplica~e sample, there
viII be analyses of the normal sample, the field duplicate, and the
laboratory ma~rix spike/duplicate ..

5. RefereeDuplicates

Duplica:es/splits shall be Gent t.o ~he referee QA l.;aboratory if
~egulato:-s (state or region) collect split samples or if a special
p~oble~ occurs in sample analysis or collection. These duplicates/
s?lits are collected and analy~ed in addition to the field duplicates
oentioned in the previous paragraph.

J.8 CHAIN OF CUSTODY

Samples, other than those collected for in situ field measurements
0: analyses, are identified by using a· st.andard sample label which is
attached to the sample container. The sample labels are sequentially
n~~bered and are accountable. The following information shall be included
on the sample label.

I. Site name .
Field identification o~ saople station number.
Date and time o~ sample collection.
Designation of the sa~ple as a grab or composite.
:ype of sample (ma~rix) and a brief description of the sampling
lo:a:io:'l.

6. The signature of the sampler.
7. SCI~?le preservation and p;"ese~ative used.
e. ~he general types of analyses to be conducted.

•

~.

•
E-32
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If a sample is split with abother party, sample labels with identicalinformation shall be attached to each of the sacple containers.

~he cac record is used to record the custody
accompany samples at all t.imes. ~he following
supplied to complete t.he cac record.

of samples and shall
infoIlDat.ion sball be

•

•

1. Project name.
2. Signature of samplers.

·3: Sampling station number or sample number, date and t.ime of collection,grab or composite sample designation, and a brief·description of thetype of sample and sampling location.
4. Signatures of individuals involved in sample transfer (i.e., relinquishing and accepting samples). Individuals receiving the samplesshall sign, date, and note t.he time that they received t.he samples

on t.he form.
5. Matrix.

Sample analysis request sheet.s serve as official communication tothe laboratory of the particular analyses required for each sample andprovide further evidence t.hat t.he cac is complete.

cac records init.iated in the field shall be placed in a plasticcover and t.aped.to t.he inside of t.he shipping container used for sampletransport from the field to the laboratory .

3.9 SHIPPING REQUIRS~~S

Shipping containers shall be secured using nylon strapping tape andcus:.o:!y seals to ensure that samples have not been disturbed duringtransport. The custody seals shall be placed on the containers so they
ca~~o:. be opened without breaking t.he seal.

Sa~ples ~hich must be kept at 4-C shall be shipped in insulated containers with either freezer forms or ice. If ice is used, it shall beplaced in a container so that the water ~ill not fill the cooler as theice I':lelts. The samples shall be shipped within 24 h of collection to
allo~ the laboratory to meet holding times. Th~ Department ~f Transportation regulations shall be used for packaging, quantities of shipment,and :.he ~ay sa~~les are sent. Each subcontractor responsible for samplingshall become fal':liliar with the regulations.

Copies of the signed cac forms shall be delivered with the datapa::i<ages. The originals shall remain on file vith the contractor or
~i:.h the laboratory.

3. 10 S~~?LE p~CEIPr

Upon recei~t. the laboratory shall sign a~d ke~p copies o~ the airbill. The cae shall be sig~ed. The tel':lperature of the cooler shall be

RJ-B/B8
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measured and document.ed. 1'he condit.ion of t.he samples shOil1 be documented.
If any breakage or discrepancy arises between cac, sample labels, and
requested analysis. 'the sample custodian vill notify t.he engineering
subcontractor. The pH of incoming samples shall be checked and documented
upon receipt. Any discrepancy or improper preservation shOill be noted
by t.he laborat.ory as an out-of-control event and shall be documented on
aD out-of-control foI'Ill vit.h the corrective action t.&ken. The out-of
control foI'Ill shall be signed and dated by t.he custodi&n and any other
person responsible for corrective action.

•

•

•
Rl-8/68
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J.. LABORA'IORY QA .PLAN REQUIRD!EN'l'S

An essential step in the sequence of events leading to Navy approvalof contract laboratories is the preparation and acceptance of a QA planfor each laboratory.

The contents and format of an acceptable plan are described belovoIf the 'laboratory has a general QA plan in place, this should be sentfor reviev. In this case, a site-specific QA plan may Dot be needed.Any deviations or additions to the normal laboratory QA should be documented in the site-specific work plan.

J..l PURPOSE AND SCOPE

The QA plan is a statement of the laboratory's approach to ensuringthat qualitY,data are generated from the analysis of Navy samples. In'the context of laberatory approval, the plan provides a basis for evaluating a laboratory's QC procedures. This evaluation includes a criticalreviev of the plan and verification of the laboratory's adherence to theplan through inspection.

J..2 ORGANIZATION AND CONr.ENTS OF PLAN

The items listed belov may be presented iIi any order that thelabo,ato,y desires; ho~ever. the list includes the ite~s that are requiredin the QA plan.

1. Title Page vith Provision for Signatures
2., Table of Contents
3. O,ganization and Personnel
4. Personnel Training
5. Sa~ple-Handling Practices and COC
6. Haterial Procurement and Control
7. Facilities and Equipment
B. Equipment Maintenance
9. Analytical Procedures

10. Calibration
11. Li~it.s of Detection
12. Analysis of QC Samples and Documentation
J3. Out-of-Control Events aod Corrective Action
14. Data Evaluatioo and Data Reduction
15. Holding Times and Preservatives
16. Internal Laboratory Aucits and Approvals from Other Agencies
! 7. Document Control
18, QA Reports to Managel':l~r'.t

!9. A=curacy, Precision, an: Com?letness
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1. Title Fage with Frovisions for Signature

It. title page with provision of approval signatures and date of revision shall be provided.

2. Table of Contents

It. table of contents shall be pr~vided.

3. ~boratory Organization and Fersonnel

This section provides an ~verviev of the laboratory organization asit relates to implementation of the QC program. The roles, responsibilities, and authority of key laboratory personnel are describedwith emphasis on the authority g~ven the LQAC with regard to QC
monitoring, reporting, and corrective action.

An appendix shall contain a list of all the personnel, their assign~ments and responsibilities, degrees of education, and the years ofapplicable experience.

4. Personnel Training

The plan shall address how personnel Are trained in laboratorymethods, in QC, and in safety policies.

5. Saople-Handling Fractices and COC

This sec~ion shall include tracking of samples through the laborato,y. receipt of samples, verification of preservation, login ofsa::ples. and COCo Sample storage and disposal shall also be included.
?repa,a~ion of bot~les and glassware washing shall also be included.

6. ~ate,ial Procurement and Control

This section shall include a description of procedures for purchasing
ca~e:"ials, quality inspec:tion prior to use in sample analysis,c:he::ical and standard inventory, solvent storage policies, and
labo,a~ory waste disposal.

:. Yacili:ies and Equipment

A list of basic types of equipment, year of purchase, and general
C:esc:=-ip~ion of the facility assures. that the laboratory is large
e~ough to handle the sample load expected and that the equipment iscapable of performing the analysis.

Equip::ent Hain~enanc:e

7his scc:~ion shall include general information as to who perfoIT.Is
~o~h ::ajo:". preven~ive. and cay-to-day maintenance and how it is
C:oc:u.":Ien~ed.

•

•

•
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~his section shall contain a list of all procedures tbat the laboratory offers (by metbod number and matrix) in the event that futurework may require analyses not specified in the SO~.

• ,'-
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9. Analytical Procedures

25

•

'.

10.

11.

Any method variances must be reported, and any documentation froeEPA for approvals-of-method variances shall be presented to assurethat they are 'known prior to sample analysis.

~he laboratory policy and implementation procedures shall emphasizethat methods are available ~o the analyst.

Calibration

~his section shall include calibration procedures by instrumenttype, calibration frequency, reference standards used, calibrationacceptance criteria, and calibration documentations procedures.Calibration applies to both' instruments such as .gas' and liquid
chromatography, GC/MS, inductively coupled plasm.a (ICP), atomicabsorption (Al..), infrared and ultraviolet spectroscopy, and vetchemical methods.

~he method for assuring that balances, refrigerators, and ovens areaccurate and how these pieces of equipment are checked must be outlined. Balances and ovens must be checked prior to use. Balanceseust also be checked by an outside company annually.

Li~its of Detection

The laborat.ory shall indicate what the typical method-detectionlimits are for vater, soil, and any other ~trix co=monly analyzedby the laboratory, vith the understanding that this varies vith thesample matrix. The procedures for determining the limits of detection for each type of method and the frequency of detection limitverification shall be outlined.

•
......

12. Analysis of QC Sacples and Documentation

This section shall s.ummarize the QC procedures. and documentation tobe. used in the cay-to-day operatio~ of the laboratory. ~he discussion shall emphasize the folloving:

analysis of field, method, and reagent blanks;

analysis. of duplicates, spiked saJ:Iples, spiked laboratory blanks,and reference or control standards such as EPA check standards;

the criteria used to establish varning and action limits for theabove types of QC saJ:Iples;
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• documentation and examples of control data and control cherts
(see Sect. ~.~) for explanation of control charts and their usage;

• the frequency of blanks and other QC samples and controls;

• how the data from the QC samples are reported and reviewed;

• who reviews and makes decisions from the QC data;

• details of how requirements of minimum control program in Sect. 8.2
vill be met; and

• verification of calibration.

13. Out-of-Control Events and Corrective Action

7his section shall contain a definition as to the types of out-of
control occurrences, how these occurrences are documented, and who
is responsible for correction and documentation. It is recognized
that several out-of-control events occur. Four examples are given.

• Observations Corrected at the Bench - If the cclibration of an
instrument is not linear, the analyst may find this and correct
it prior to continuing to analyze samples. 7he laboratory may
document this and note that the corrective action vas to recali
brate and that no samples were affected, as none were cnalyzed
prior to calibration.

Co~rective Actions Taken by Supervisor - A matrix spike recovery
is ou: of control and the laboratory supervisor finds this after
the s~ples for the day have been analyzed. The supervisor shall
docw:lent that. the laborat.ory blank spiked vi th surrogates or
:standards was in control and that other sample s.pikes were in
control; therefore, no reanclysis of the sample is required.

Correct.ive Actions at the Receiving Level If the sample is
broken, the analyst may note this and document. whether or not.
more sample is avcilable. If no more sample is available, the
customer shall be notified and the decision documented.

•

'.

•

• Statisticcl Out-of-Control Events - If a control chart is being
monitored and the measured parameter exceeds the 991 confidence
li~it then explanation shall be documented as to when the para
meter exceeded st.atistical limits.

• Procedures shall be outlined as t.o what corrective action is
taken if an out-of-control event occurs and hov it is docu
mented and used t.o icprove" laborat.ory pe rforcance. The docu
mentation shall be easily used by all personnel and shall be
part of routine laboratory procedure.

E-3~

•



•

"''-.' .

, .. .,.;.'..)

. '."~,r"'J/'·,

27

• l'rocedures for assuring ~hat results for samples processed
during out-of-control conditions .are not repor~ed shall be
outlined.

• The conditions necessary'~o reestablish control and criteria
for assuring ~he system is operating properly.

14. Data Evaluation and Data Reduction

A discussion of data evolution procedures for each analytical methodas well as for an entire data set shall be included. The processof certification of reviewed data shall be outlined with an explanation of how suspect data are flagged 1f they are cuspec~ but still
reported.

15., Holding Times and Preservatives

•
16 .

'l7.

The document shall include laboratory policy for meeting holdin,g
times for sample analysis and how it is assured that these are met.
The sample storage requirements, holding times, and preservatives
specified in Tables 3.1, 3.2 and 3.3 are minimal criteria for Navyapproval.

Internal Laboratory Audits and Approvals from Other Agencies

A listing of approvals from other agencies and' states gives an
indication of the general quality and type of laboratory experience
the organization has. If the laborato:-y perfonns self-audits, the
frequency and I':lethod of docUJ::Ientation shall be' outlined.

D,ocu:nent Control

The QA plan shall outline the flow 'of documents containing CDC anddata. The plan shall explain how documents are checked, signed,
and filed:

•

18. QA Reports to Hanagement

The plan shall include the frequency and information of management
QA reports.

19. Accuracy. Precision, and Completeness

The plan shall include the laboratory's definition and method ofevaluating the precision, accuracy, and completeness of measurement
parameters aDd of evaluating data sets.

L. • 3 CO~7ROL SA."iPLES

Control sal':l;>les are those samples containing known concentrations
o~ a~alytes that are in':.ro~uced into a run of envirorunental samples to

E..- 3~
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mo'ni tor t.he performance of t.he analytical system. Control samplesinvolving duplicates, blanks, analytical st.andards, reference m4terials,and spikes can be used in different phases of the overall analysis fromsampling through st.orage, transportation, and preparatipn t.o the analytical met.hod itself. :rhe choice of types of controls relates to theanalysis phase(s) to be controlled and the info~tion (e.g., precision,. accuracy, interferences, recovery) to be developed.

The QA plan describes generally how and where such control mechanismsare used by the laborat.ory. Control materials may be purchased fromcommercial sources, the National Bureau of Standards, or the LFA. A briefdescription of each control sample (or set of samples) used shall beprovided in. the MFR, ~ubsequent to its introduction, and shall cover thefollo\ling items.

1. Vhere the control samples are m4de.

~. How.they are made.

3. How many are made and with what frequency.

4. HO\l they are used.

•

,
i
\

•

•

Physically (e.g., placed in the sample tray along with 14 environmental samples just before the samples enter the processing stream).

Analytically (e.g., used to determine the recovery factor of the
procedures; used to check for interferences). •

S. ::equency of analysis of control sample.

~.~ COh7ROL CHARTS

Cont.rol charts provide a .useful t.ool in assessing QC efforts and
i~?:oving processes through graphic displays of a parameter(s) and itsvariabilit.y over time. The parameter plotted on the chart is usually:ela:ec t.o control sample testing--either directly in terms of con
ce~:rations or indirectly in terms of derived information such as means
o~ concentrations. ranges of concentrations, percent recovery of spikes,rela:ive percent differences based on duplicate results, or slopes ofleast-squares data fits.

~~~ber of control samples per run.

.... e:-ification that the methods a:-e valid and working properly prior:0 beginning control charts.

The laboratory should include i%;1 its QA plan,
Sect. 4.2, a brief description of the basic methodology
c~a::i~&. covering such considerations as' the following .

')

as required in
used in control

•3. S~:>e~ 0: :-U:lS analyzed.

£-40



1". Parameters to be·.plotted against time and the general formulae for
~eveloping these parameters.•
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5. Statistical/mathematical basis for assigning warning and rejectionlimits on the charts in ter.ms of, ior example, standard deviation.

6. ~ypes of shifts, trends, or biases that ~y ~ypically be revealed bythese charts.

4.4.1 Method ~lank/Spike Control Program

Controls are required for only the methods and analytes pe~inentto ~he progr~. The laboratory shall employ a measurement-control program which, as a minimum, consists of monitoring the results of laboratorypreparation and analysis of control samples using sta~istical controlcharts. The basis of this program is to demonstrate that the laboratorymethod for sample preparation and analysis is working properly. Thisminimum program consists. of using the laboratory I s distilled and/or
deioniz~d water and spiking it: ...ith known compounds· or elemen~s. ~yplotting ~he results of the method blank spike on control cba~s, a truepictureo! ~he 'actual process of sample analysis is obtained vi~h fewerproblems from matrix effects aDd sample nODhomogeneity. This information,used in conjunction with matrix spike recoveries, caD aid in determining\.lhether an out-oi-control condit.ion is due to laborat.ory problems ormatrix problems. Therefore, one batch of control material is ~he spikedlaboratory blank water. The secoDd batch of cODtrol material is a soilor sand. This soil can be pulverized and homogenized. 1f the soil usedis knol.1n to contain some of t.~e analytes of interest, theD no spiking
~ay be required. Additional spiking may be dODe to an aliquot of cODtrolsoil just prior to sample preparation. The method blank/spike water(laboratory \.later) should be .aDalyzed \.lhen \.later samples are analyzedand the method blank/spike soil analyzed aloDgside soil or waste samples.

The analytes selected for spiking should be representative of the
co~pound class for the organics. 1t is suggested that the surrogatesused for volatiles and base/neutral/acids (~NAs) analyses be used ascontrol analytes for the GC/HS methods. At least two pesticides shouldbe used when pest'icide methods are performed and ODe polychlorinatec!bi pheny1 (PCB) when PCBs ,are aDalyzed. For wet chemical methods, asingle spike of an appropriate control for each method may be used. Asan example for cyanide, a control of sodium cyanide from a source otherthan that used for calibration may be spiked into water and analyzedalongside the \.later samples. For the metals, it is suggested that atleast three of the metals typically analyzed by 1CP be monitored and thateach element analyzed by furna~e or flame ato~ic absorption be monitored.

4.4.2 Cont"ol Sa~~le Quality

The laboratory QA plan shall desc~ibe the steps \.lhich viII be takento ensure and verify the q~ality of the two types of control samples ofSe:t. '.4.1. The QA pla~ shall addres~ the follo\.ling concerns pertainingto the control batches .
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1. How the batch will be selected.
2. Shelf life of control batch.
3. Under what cODditioDs the batch will be stored.
4. How the batch will be homogeDi%ed.
5. How aDd wheD the iDdividual s&mples will be takeD.
6. How aDd wheD the sample will be spiked.
7. How the batch will be replaced as it is depleted.
8. How the cODtrol charts will ~e affected by changes iD batches.

The QA plaD shall address the followiDg CODcerns pertaiDiDg to the
spikes.

1. ~at compound/elemeDt will be used to spike.
2. How the spike material will be selected.
3. !arget cODcent.ratioD of spiking compouDd/element.
4. How 10Dg t.he spike is expected· t.o last.
5. UDder what cODditions t.he spike will be stored.
6. How t.he spike will be homogeni:ed.
7. How aDd when t.he individual samples will be takeD.
8. How the spike will be replaced as it is depleted.
9. How the control charts will be affected by chaDges iD spikes.

4.4.3 Minimum Statistical Control ChartiDS

As a miDimum, the laboratory shall ruD two control charts for each
a~a1yte listed iD Table 4.1. These charts shall mODitor the laboratory
ceas~~ements obtained from iDdividually spiked water samples and iDdivicua11y spiked soil samples.

Each control chart shall consist of a center line, two warning
1i~:~s. and two control limits. The control chart parameters should be
calcula~ed according to the formulae provided in Table 4.2. A minimumof 20 points/chart shall be obtaiDed prior to the initial attempt to
es~ablish the control chart paramet~rs.

If the laboratory does not have 20 poiDts to use iD setting controlchart limits, the reco~ended EPA recoveries for the method will be used
u~~il such time as 20 points are attained.

~,~,~ Hinim~~ Criteria for an Out-of-Control Condition

A l.aboratory process for a particular analyte s·hould be consideredout of statistical control whenever, as a miDimum, anyone of the follow
i~b concitions is demonstrated .by a control chart monitoring that analyte.

•

.'

l.,
3.
~

5.

~'Y ooe point is outside of the control limits.
A~7 th~ee consecutive poi~ts a~e outside the warning limits.
Any eight cODsecutive points are on the same side of the centerline.
~'Y six consecutive points are such that each point is larger(s=a11er) than its i~ediate predecessor.
Any obvious cyclic patter~ is seen in the points. •
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~able 4.1. Typical number of
analyses to be =onitored through

measurement control progr.m

Number

10
1
3
1
1
2
3
3

Analyses

Metals by AA and ICP
Mercury
Volatiles
\let che=icals
PCB
Pesticides
Base neutrals
Acids

•

•

'. 4.4.5 React~ons to Out-of-Statistical-Control Conditions on
Control Samples

~he laboratory QA plan shall ,describe the steps which vill be takenin the occurrence of an out-of-statistical-control condition from thecontrol charts of Sect. 4.2.3.· Ihe steps should be similar to thoserequested in· Sect. 4.6 but shall include those actions related to thequality and stability of the control batches, sampling, spiking, andhandling of the control samples.

L.I..6 Administ~ation of the Control Charts

The laboratory QA plan shall address the follo~ing aspects of administering the control charts of Sect. 4.'.2.

1.\lhat types of laboratory activities the co:ctrol charts will monitor.2. Ho~ oft.en control saJ:lples will· be run.
3. Ho~ soon after results are obtained ~ill charts be monitored.
I.. Yho is responsible for reading ihe chart.s.
5. Ho~ ~ill changes in people, equipment, processes affect the· charts.6. Ho~ often a:cd under ~hat circumstances will limits be updated.

1..1..7 Statistical Quality of t.he Control Charts

The formulae for the control chart parameters given by Table L.. 2are those cOl:lrllonly accepted and used. They are based on normally distr i buted n1easurements and short-term variat ion. If these bases a:eina?propriate, t.he charts ~ill not perform as desired. The charts ~ill
eithe~ falsely signal out-of-control ~arnings more frequently than usual,fail to detect existing out-oi-control conditions as often as they
o~cina~ily ~ould. or both (for different types of out-of-control s~ates).In order to correct any problems due to improperly fitting control charts,the laboratory may propose alternate methods for setting the controlcha:"t parameters :o~ those analytes of Table 1..2. All such proposals

.E -43
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7able 4.2. Con~rol chart formula for ~ater and
Soil Control »&~ch ~rogram

Definit.ions

Let Xl' X2 , )(2' ••• ,' Xn .(n>-20) represent the first n time-ordered
determinations for an analy~e of 7able 4.2 from either the water or soil
control batch program.

Then, define ~he following:

x • average - (1/n)(X 1 + )(2 + ••• + Xn ),
Ri • I Xi - xO-1)1 i ~ 2,3, .•• ,n
R2 • average moving range of two successive points,

•

Control Chart .Parameter Estimation

~arame~er Symbol

Centerline CL

Upper control 1 imi t nCL

Lower control I imi t LCL

Upper wa:-ning limit mlL

Lower \larning 1 i::1i ~ LtlL

Formula •

(e: - 1.128, factor frem ~ables for control charting within n - 2, see
~~e:ican Society for Quality Control)

:~~~l~ include data and supportive statistical evidence. Possible
a 1t e :na te statistical approaches cOln i.nclude using nonpOlrametric t.ech
:-. i c;ue s. med ians instead of averages· for the centerl ines, identifying
so\,;::es of variation, usiog long-term variation instead of short-t.erm
va:iJtio~ in setting licits, ane transformations of the data.

~.~.C Exa~ole of Setting Control Limits

As an example of setting control chart. parameters and a very brief
i=::c~uction to interpretation of the chart., consider the following: •
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A sample is obtained frOm the batch of control soil which
has been ~horoughlymixed and is stored in a special ~tmospheri
cally controlled location. It is carefully spiked with known
amounts of ~he constituents of Table 4.2 and sent to sample
preparation to be processed with a customer I s solid waste
samples. It is analyzed along with the other samples. It is
subject.ed t.o the same types of treatment as t.he other samples
in the batch. This scenario is repeated until 20 control
samples have been analyzed.

The data are listed in Table 4.3. Also shown are calcu
lations according to t.he formulae iD T~ble 4.2. Figure 4.1
displays the results of the initial attempt at sizing the d~ta
to the control chart parameters. The point falling above the
upper control limit was inv~stigated. It was determined that
the sample had received a double spiking aDd, thus,. vas deleted
from the secoDd iteration calculation of the chart parameters.
Figure 4.2 shows the second £ittiDg. This fit appears .dequ~te,
and ~he chart is approved by the LQAC authority. Had nO
explanation for the high result been fouDd, the first calcula
tions would have been used. The chart, would have beeD placed
under a prObationary conditioD and its performance monitored
with guarded caution.

4.5 OUT-Of-CONTROL EVENTS

The interpretation of control charts can reveal shifts, treDds,biases, and conditions where parts of the analytical system are out-ofcon:.:-ol. The contract laboratory should specify in the QA plan its
c~iteria of defining an out-of-control condition related to the differentzones on a control chart [e.g., data beyond the rejectioD limits, datain the zone(s) between the rejection and warniDg limits, and data iDsidethe \o'arning limits] and different patterns withiD these zones {e.g.,
n~~be:- of consecutive data PC?ints on one side of the mean, number ofconsecutive data points in the middle zone number of monotically changingdata points, obviously repetitive patterns (Garfield, 1984»).

The laborat~ry shall identify what actions will be takeD when the\o'arniDg and/or control limits are exceeded. Yarning conditions may onlyrequire more frequent observations of a piece of equipment, while rejectionconditions require shutting dovn an iDstrument.

Any incident that delays sample processing for a period of time,
a~fects holding times, or delays work by more than two days should immeeiately be reported by phone to the NCR. The NCR should be informed assoon as the problem is sol vee and an explanation given as to the correctivea::-:.ion taken. An exa::lt>le o~ this type o"fevent would be the breakdown
o~ a GC/HS system used for VOAs which could not be repaired for severalcays. 1~ the laboratory coule not use another instrument in its labora
:.o~y, then provisions for another approved laboratory to analyze the
sa~t>les would need to be ::lade .
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~~ble 4.3. Data and calculations for control ch~rt example •
Moving

Order Result range
I X IXI - Xl - 1 I
1 12.25
2 7.52 Lo.73
3 12.29 Lo.78
Lo 10.OLo 2.25
5 B.LoB 1.56
6 10.89 2.LoO
7 9.57 1.32
8 11.LoO 1.83
9 9.28 2.12

10 11.66 2.39
11 12.06 O.LoO
12 8.52 3.5Lo
13 11. lLo 2.62
lLo 19.56 8.Lo2
15 10.Lo8 9.08
16 9.12 1.35
17 12.79 3.66
18 10.30 2.Lo9 •19 5.5Lo Lo.76
20 8.93 3.39

Sum 211.82 63.0

First calculations (Fig. 4.1)

Average - 211.82/20 - 10.591
Average moving range - 63.09/19 - 3.321

Centerline - 10.591
Uppe r control liI:li t - 10.591 • 3 x 3.321/1.128 - 19.Lo23
Lower cont.rol limit 10.591 3 x 3.321/1.128 1. 758
Upper warning limit 10.~91 + 2 x 3.321/1.128 l6.Lo79
Lower warning limit 10.591 - 2 x 3.321/1.128 Lo.703

Second Iteration after Removing Point 014 (Fig. 4.2)

Average - 192.26/19 - 10.119.
Ave~age moving range - 46.26/18 - 2.570

CeDt.erline - 10.119
Upper control limit - 10.119 + 3 x 2.570/1.128 - 16.954
Lower control limit - 10.119 - 3 x 2.570/1.128 - 3.284
Upper warning 1 ici t 10.119 + 2 x 2.570/1.128 - lLo.676 •Lower warning limit - 10.119 - 2 x 2.570/1.128 5.562
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Many labor_tories use forms to aid in rapidly reporting out-oicontrol events and corrective actions. One way to expedi t.e t.he moreroutine out-of-control occurrences, which are frequen~ly corrected bythe analyst. prior to running samples, is t.o list thes~ on a form. Forinstance, a form for t.he GC/MS laboratory might. list event.s such as continuing check standard outside limits, tune not met, and peak areas forthe int.ernal st_ndard outside' criteria. The analyst. would check theoccurrence, note that the item was corrected prior to sample analysis,initial, and date the form. If forms for out-of-control events are madespecific to the group using these, time can be saved in documentingevents and corrective actions (see Sect. 4.2 for examples of out-oicont.rol events).

4.6 CORRECTIVE ACTION REPORT

For out-of-control incidents, it is essential to document. the natureof the incident _nd the corrective actions taken to set the system back"in control." A corrective action report, to be signed by the laboratorydirector and the LQAC, should be reported in the MPR to the NCR and discuss the following topics.

1. Yhere - did the out-of-control incident occur (laboratory name,
address, telephone number, section name)?

•
,

2. Yhen

3. ~ho

did the incident occur?

- was it corrected?

- discovered the out-of-control incident?

- verified the incident?

- corrected the problem?

'. ~hat - was the name of the t.est?

- was the disposition of the t.est or control and/or instrument?

- was the nature of the corrective action?

- will be done to prevent the reoccurrence of the proble~?

5. Vhy - did the incident happen (if scientific explanation is
available)?

•
A copy of the subject control charts and other data describing the

Ol::-o~-control conditions should be included in the corrective action:e?::>:: .

All out-of-control incident documentation and copies of the correct.ivea:tion reports sent to the NCR should be
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1. pl.ced in the laboratory archive record for the sample(s) in question,

2. placed in the LQAC's file of incidents documentation, and

3. referenced and briefly described in the MFR.

E-5 D
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5. PROFICIENCY TESTING

Prior to beginning analysis of field samples, each labor~tory mustanalyze proficiency samples for chemical substances represent~tive ofthose anticipated in environment~l samples. The purpose of proficiencytesting is to gage each laboratory's proficiency with samples which aredesigned to mimic field samples. A second benefit of perfo~nce samplesis to provide a known material from a source outside the laboratory whichcan be used to evaluate the laboratory's perfo~nce.

5.1 SUBMITTING THE PROFICIENCY SAHFLES

Proficiency samples will be provided to the LQAC within ten workingdays of receipt of the site work plan. The samples may be soil or watersamples or vials of concentrate. The laboratory will be directed as toany required sample reconstitution and the analytes to be dt!termined.If analyses are to be subcontracted to a second laboratory, appropriateproficiency samples must be sent by the NCR to that laboratory as well.

5.2 RESOLTS OF PROFICIENCY SAHFLES

Results of proficiency sample analyses are to be received by theNCR within 20 working days after receipt of the samples. The NCR musthave the data ~t least five working days prior to inspection in order to?:-ope:-ly evalua·te the dat.a. If pe.rforl:lance sa=:;>les are to be subcontracted
~o a second laboratory, the data report should be' sent. directly to the
p:-i~ary laboratory by the subcontract laboratory. The entire perforcance
ca~a package is then submitted t.o the NCR. QC dat.a such as blanks, spikes,.E?A controls I daily calibration check standards, sample chromatograms,
~ass spectra of identified compounds and ra~ absorbance data for metalsshall be provided.

5.3 EVALUATION OF PROFICIENCY S~~LE RESULTS

The NCR will compare the laboratory's evaluation of proficiency
sa~j::l1e .results to peer grou? proficiency scu=ple results.

Perfo~ance will al~ays be acceptable if the laboratory results arenot statistically d.1!!erent froQ the peer group results, at 951 confidence,
a~c :10 procedural problems are found dudtlg the laboratory inspection.For nonacceptable results, the records will be reviewed to deteIT.1ine
the cause for the nO:1co:1!o~ance. The actual limits for a batch of per
~o~a~ce samples will be p:-ovided only after the batch is discontinued .

E- 5\
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• 6. LA!ORArORY INSFECIION

~he laboratory inspection viII occur vithin '5 days after the laboratory(s) have provided the first edition of the QA plan, the site-specificvork plan, and the performance sample data. The inspection viII be performed by an experienced chemist from the NCR. ~he chemist may beaccompanied by the EIC.
.

6.1 FURFOSE OF INSPECTION

The purpose of laboratory inspection is to verify that the Navy QCrequirements are being met as reflected by the laboratory's daily opera-tions in adherence to the QC plan received by the NCR. .

•

6.2

1.

2.

INSFECIION FROCEDURE

~he laboratory 'inspection involves four phases.

Overviev and Orientation

~he inspector meets vith the laboratory management, inclUding thelaboratory director, the LQAC, and others as the director deemsappropriate. The objectives of the visit are revieved and a scheduleestablished. The inspector discusses the review of the laboratory'sQA/QC plan and the results of the proficien~y testing.
Observation, Examination, and Review

According to the schedule, the inspector does the following.
~itnesses performance of specified analytical procedures.

•

•

Reviews sample handling and storage procedures. The inspector"'ill follow the trail of the performance samples through thelaboratory.

Examines the QC records including QC manuals, instrument calibration and maintenance records, control charts, iDstrument run logs,sample preparation logs ,. Dotebooks used to document analysis,corrective action reports for out-of-control events, and performance data generated for other prograos such as Superfund eLF andstate drinking water.

•
7
J. fincings

The inspecto:- conducts an exit interview with the laboratory director,the' LQAC, and any other laborato:-y personnel the director deemsappropriate. The inspector s~~arizes the findings of the visit anddetails specific de!iciencies to be addressed by corrective action.

E - 53
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RecoI::nlendations regarding co:-rective action may be provided. A
vritten report s~rizing the findings is provided to the LQAC, the
Navy EIC and NCR, and engineering contractor vi thin ten vorking days
of the inspection.

4. Corrective Action (if required)

Yithin ten days of receipt of the.findings, the laboratory submits to
the NCR and the EIC a plan to correct the deficiencies identified in
the inspection. :I'he plan should include .for each deficiency, a
description of the corrective action and a date indicating when the
action is to be implemented or completed.

A repeat inspection may be required in instances where the number of
deficiencies requiring corrective actions are complex. Repeat inspec
tions will be scheduled for the earliest possible date after the last
corrective action plan is received by the NCR.

:I'he laboratory shall send a follow-up rep~rt which supplies infor
mation indicating the proof that the plan bas been carried out. For
example, if no control charts exist, then the plan would state that
these would be in place by a specific date, and the follow-up report
vould contain copies of the control charts.

E-5~
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7. ANAL'TIlCAL ffi:TriODS

An analytical method is a series of steps or procedures that mustbe performed to determine the identity and quantity of analyte in asample. ~he methods to be employed by the Navy-approved laboratory fallmainly into two categorie'S--those which have been approved by the EPAand those which have been developed by the Army. ~he former refer primarily to the methods presented in the F~der~l Register of October 26,1984 (49 FR 43234), where the EPA has listed -250 pollutants· (pp. 4325143258) or pollutant categories and the methodes) by which each must (byvirtue of final or final interim ruling status of the methods) be tested.~he accept~of methods not under either status !'Iill be handled on acase-by-case basis among the concerned parties. Non-standard methodsshall be submitted to the NCR who will discuss the method with Navy andEPA personnel prior to use on Navy projects. Other applicable !:FA methoc;1sinclude the SW-846 methods which are applicable to Resource Conservationand Recovery Act sites and the Superfund ~Us which are applicable tothe CERCl.A sites.

Many of the EPA methods are found in the documentation of otherorganizations (e.g., U.S. Geological Services, ASTH) and are incorporatedby reference into the regulations. Such incorporation involves listingthe organization, the specific document and its date, the method numberassigned by the other organization, and perhaps a page number in thedocument of the other organization. ~echnically speaking, to maintainthe applicability of the regulation, no deviations from the given citations are allowed by the EPA, even in cases where an organization (ASTH,
fo~ exa~ple) may have an updated version of the method. However, there
a~e instances where EPA regional offices have granted exceptions to dif
fe~ent labo~ato~ies for the testing of various substances. If a labora-:.o:-y has such a variance, in writing, from the EPA (either to use adifferent ASTH method, for example, than the one cited in the October 26,J98' Federdl Register or ~o use a somewhat modified method, for example,than. the one cited in the October 26, 1984 Federal Register), a copy o!the variance (sent to the NCR) may be used to seek Navy approval of thedifferent or modified method. It must also be shown that the conditions
fo~ which the variance was issued by the EPA are similar to the expectedconditions (sampling and handling techniques, environmental matrix, conce::-:.:-ation range, interferences, etc.) in the IRP.

It is also recognized that the analyst may have some leeway resulting
f~o:: the regulations thel':lselves. For inst.ance, in the October 26, 1984Federal Register, several methods are 1isted involving GC. Typically,in paragraph 8.1.2, these l':Iethods allolJ the analyst "certain options,"
p~ov ided various subsequent QC requirements are met. For exal':lple, the
E?A allo~s so~e flexibili:y in the procedures (and no vritten permissionis needed f~om the EPA) once a sample has been extracted and placed in:othe instrument. On the other hand, changes in operations prior to this
i~strumental analysis (e.g. f preparation, storage) would probably require
~~itten doc~~entation.



The Feder~l Register of October 26, 1984 (49 FR 43437) also containsa p:-oposed ruling where additional subst.ances and methods are 1ist.ed:specifically, some proposed modifications t.o Tables IC and ID (Tables 7.1t.hrough 7.5 of t.his guide) of t.he previously mentioned final rule. Inthose. caseS where a substance/method does not appear on one of the earliert.ables but. does occur on one of the proposed listings, t.he met.hod in theproposed iisting is recommended by the EPA (Medz, 1985) but without anyregulatory force.

•
For the analytical method to be used in t.he

subst.ances, t.he laboratory should consult t.he
copy(s) of the appropriate method developed
Hazardous Materials Agency.

. .
case of munition-related
NCR who will forward a
by the Army :roxie and

!.

For biota and air samples, the methods must be evaluated individuallyby the NCR to determine whether they may be used for the work in question.

A list of references containing methods, statistics, and samplinginformation is supplied in t.he Bibliography of this document.

For Level D QC sites; the current C~ methods and documentation mustbe followed. For methods Dot covered by CLP and for sites requiringLevel D, t.he latest edition of SV-B46 or other methods list.ed in :rables 7.1through 7.5, may be used. For t.he Levels C and E sites, C~ met.hods,
S~-846 methods, or other met.hods listed in :rables 7.1 through 7.5 shallbe used. The exception to the Levels C and E method requirement occursin t.he volat.ile and semivolatile area. In any level of QC and for any
si~e ~here volatiles and semivolatiles are analyzed by GC/~S, t.he currentCL? ce~hods shall be used.

7.1 QC REQOI?~S FOR THE l.A.BORATORY

The foll.olo'ing are the minimw:l QC requirements for the laborat.oryanalyses. For Level D QC, the current CLF QC requirements are specified.
Fo~ ~ethods not. defined in t.he CLF, t.he blank, blank/spike, matrix spike,and catrix spike duplicat.e shall be performed for every 20 samples of
s~:iIar matrix. The batch size for Level D QC is 20 samples.

In Levels C and E. the optimw:l batch size is deter=ined by t.he numberof sa~?les of similar matr~x which can be processed simultaneously through:he entire preparation and analysis process. For eXCl1:lple. if 5 samplescan be extracted and 20 analyzed by the instrUlllent, the batch size is5. Once t.his is deter=ined, it is used wit.h the blank/spike control pro
&ra~ iD the following %ll4nner.

~D Levels C and E, a blank/spike control shall be analyzed Io'ith each
~a~ch and.shal1 be plotted on control charts as described in Sect. 4.4 ..:o~ =e~als. a~ions. and other wet che~ica1 analysis, a method blank shalla!so be p:-ocessed with each ba~ch and shall contain less than the method
ce~e:~ion Ii:it for co:pounds of interest. In any methoc using surrogates
:;;J:"'~~ into :he blank, t.he blank shall serve as both the method blank

..''.
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List of approved biological test procedures
(~O CFR, Part 136, July I, 1987)
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Table 7.2. List of approved inorganic test procedures
(~O CFR. Part 136. July 1. 1987) •
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• Table 7. i. (continued)
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•Table 7.2. (continued)
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• Iable 7.2. (continued)
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M a".a aso,IIltOtI. 239.1 :lOJ" Of 8 ·03559·851A 0( 8' 1-J,399·&4 33.08~M 'urnac•. 239.2 JO.&
Iftc:lua.-+yco~

plas......
200.7'\fall'Met"!"·. Of 03559·8SlCI

~n",,"oc,O.II\..-L 311S8 "
3J. M·O......u..--Tol.". 0'9011.-1 followw<ecl bot

moll "'" a".a ••oellllOt\, 242.1 303A OSII·aA{81 ,·)447·804 :O.O8~'n4UC1_'"C_'"
pi........ 01

200.7·G'."..... lnc 3188 0511·n"'l• J4 M."9.'"w-Tall". 0'9~"0f'I' 'OIl_a bot
mg/l M ""ect eao,'"tOf\. 24J.I 3OJAOt e 08S,8·14{8 0( 0 '·J.CSA·8-4 33.0891

M 'u""c•. 243.2 3()4
6ndUCl,-ly eo~.o
IJ/'Im~. 01

:Z00.7'COIot..... ltlC
IP''2uuII.1. 01 3199 0958·I4{AI 33.1261
IP."OCl""

NOI.22

JS M..,cuP')t- iou". Cold ...oar. _nUll 01 24S.1 :l0J~ 0322)·80 '·34152·&C 33.0951mg/l """0""'.0. 245.2

J6 Mo'~nu""_ O'V.st.Oft' followed br
Tot~ll. "'9 / l "'" ""0C'l '100'"001\. 246.1 JOJC 1·349()'&C

"'" 'UI I>«"e. 01 246.2 :J04
IroduCl....1y co~.o
plnm.a.

:Z00.7'
J 7. ~,c •••_TOI.,J. O'Vft,;_' 'oIj~ t..,

....g'l
"'" 00'1<"\ "O''''~ 2.9.1 3OJAor e D1886-I4{C Ot 01 '·3499·8-4"'" 'utNIC'l. 249.2 3()(
InauCl._ly CDUV'.o
pl.lm.a. or

200.7'COao""""-e'f'C
II1.plo....... 1. 3218

Je '''''.1 .• I.s 'Cl. mo'l CoIO'..... II&I: re'ue."" 352.1 ~92·71 33.0631•• '90".'ull ••el. ""
".211'"'I,r.t.·"'.,,". N mi"'UI

N'ltI'. N lSa. par ..... '..,
39.rod ~I

J9 "".It.,e·""'H.'. ,., NJ. c..C2m.um t-.cluChOl"\ .• "'o'L M.nu.IO' JSJ.3 .,8C 0311fi7·lISlel
Aul0m.t..-d. or JS3.2 .,8F OJIl67·e~AI ,~s.cS·&4

"u'O""I~ hydt..,~. 353.1

.....

E-lJ; ,
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!'able 7.2. (coD'tiDued) •......nee fMe1f\od No. or ft.~1

Sed.
("... Me1"ad8

,..,....._ .ftCI lJftoa We1f'Od 1971 let" Ecl. ASTM uses' 01,..,
40.....IY".... Hl "'GIL $clea'OO'WM_"oc:.,

"'-_I., 350&.1 411 D12~7 Hoc. 24
~_led

CDee.aoCIUc.nI. ~

4 I. Oll.ndf'.- G,........UtC C-..nNCloonL 413.1 &C3A
Tocal ,ec_,.~.
ffto/L

42. OrO....c c.eroon- ~tOOl\Of' ...coon. 415.1 D2579·154'" Of" 81 3:1.04oסI'. p.4 11

Tot.' (TOCL "'OIL

4J. O,o.",c ftluoqoen Tocal ",.-.."1 H,es HI "'OIL ~.'.mec.'311 """'us
...._noe H
",.,._., 4.1

4-' Ot'1hoollOCOM•• ~eCId~

,•• PL "'OIL ""'to_.edOl 365.1 424C ~lS01.t-( 3:1.118'
~1\4I.1 ••"9" ,...oonl. 385.2 4241= D61~all"'l .~.1111

or ""._1 .-0 ' ••oont. 36!i.J

45. 0'......-1oc.". O""ioftJf~~
"'gIL M d.,ect .&l:Io'~OOI\.01 252.1 3Q3C

...... ' ..rnece. 252.2 300C •46 O"YV4n. d~I~. w...t~, CAlodoI
",gIL "'OcIi loa 'ooftL 01 360.2 4211 0I83-81/CI ~157S·7B' :13.028'

EIect,ode. 360.1 42H 1·1576-78'

47. 'aUed.uf'ft-'To••". 0'9e"St,on' 'ollo-.d by
... g/L ...... d.,ect -.o".lIon. Ot 2SJ.I p.S2,.

...... 'u'nac•. 25J.2 p.S28'

46 '''_''OU. "'Q/L Uo ....o'd'ctillat,on" 420.1 o178J·80l'" 01 8' Hoc. 26
'oilo-ec1lJor
~"""',ic(~"
_"".1.0' 420.1 Hoc. 26
""'to....ted". 420.2

49 -"'01\0'''' Gu·ltQu~

'.""""'-11 "'Q/L cll'o....,09'&Of'y. Not. 27

!lO ~O'LO"O' .... - 1010 I. "en.utl.t. diogftl__ 365.2 424Cl1nJ :13.111 1
"'Q Il Coilo-ecI by

""-_101 365.201 4241= 0515-82''''1
365.J

... l,/10.... lecl -..:0'1)< 366.1 424G ~600-14 3J.116J
~ocI ,odUC1__• 0'

S.....·.ut_led bloC~

cI'9~"o'. 3654

61. " ••""...-10,"". O~",oon' lol~ by
.... g 'l ...... cI"ect 01O.,,,0()0'\. 01 255.1 JOJ...

...... 'urnac•. 255.2 JO.C

52. PC'."·..,"'\-IOI.'·. O.S'lIOn follo-ed by
... ~ 'L ""'-A d.teet e'p"' ...on. 256.1 J03A 1·3630-84 3J.103' •tncluCl.... ly c.ouplod

.... a.... 200.7"
Fl..... P"OlO_trie.. 0' JUS D1~28·a2'...1
Co4o......t ..c
Ic:.oo."...",.,01. JI7S"

.E - (P,'L
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• T.able 7.2 . (continued)

11...._ I....n-od No. Of '.~I

~Id.(,,,
~

,.'......., .fti:s Unou M.t"od 15711 16ltI Cd. ASnA uses'
53. 1l...d_Tenal. G'.....~roc. lOJ·1OS-C. lCO.3 20904 f-n~"'g/L

>t. 1l..,d_-filc...OIoI. Gr.....-mc. 18O'"C. 1CO. 1 20" '·1750.1-4mg/L

55. Il•••d_-"fi',.r. Gr"'--nc. lOJ·IOS-C 110.2 209C 1-:17«56--'• 014. rrssi. mg/L POi' ••••'lfftl:! of ..-..id....

56. 1l.lld__n~.C)fe. "o'u_troc IIm"off COt"oII 110.5 209£mg/L Of gr...~ric.

57. 1I.100"e_l.1I". Gr........ttic. 5SO-C. 160.~ 2090 - 1·:1753-&4"'g/l

58 Il"odium-To••". OiO""Of'l' follo-ecl by
mg/l "'" d'tect ._tal""", or 265.1 30).1.

""'furneee. 265.2 :JOC

59 lIulhen'um-To,./'. Oioe.tionJ 'ollow«1 by
mg/l "'" d".et .&Qir.liOll. or 267.1 30).1.

""'furnee.. 267.2 JO'

60 S.lenium-Tal." . Oio••ltonJ lol........., by• mg/l AA lu,n.el. 270.2 30C
'nduet,... I,. coupled
ew....... 01

200.".AA O....OUI h'l'dti6e. 270.3 303£ OJ1lS8·~AI 1-3667.a.c
61 5.l.c.I- OII&.Ohl·.d. 0." 5 ml~n ',11'11101'1

mo/l '0110-<' by
CDlori...."i~ Mlnull or 370.1 425::: Oe:s9·8O(BI f-l~a.cAuIO.... led IMoIyt)do-
.".c.a•• L 01

1·2700.&4IndUC1-"~

plas.....
200."

6~. S"-.r-Tou'''. 0io..,.onJ 10/......., by
mQ/l AA d;,ea ._,......... 2n.l 3OJAOf II '·3720-a.c :lJ.oe". p.37"AAlu,~. 272.2 300' .

. CDlon...."'c
lO'lhozO_1. 0'

31911"Indue:t .... .,.~
pl.......

200."
6J Sod.um-TOil". O'Oec1ton' loll..-.d by

"'o/l AwA. a.'~ _&0-'1"0". 273.1 303A 1-37J5·" :lJ.l07S'"duel,-"~
pc....... or

200.7'F1emc phOIO...."ic. :J2S8 01428·112IAI

~ S:>.c,lic cO"duet.rce. W,....'llon. br~l. 120.1 20S 01125·821"1 1·1780-&4 :lJ.002'm.crornnO'l/crn a.
2S·C

65 5""1'1 lu SOJ: A.u10rn.aleod C"OlO'I"'4lttc: 375.1
"'o/l It>.'.um Ch.o'.... I••• l• G'.""""'G"If<.. 0.- 37S.J ~2&A0' 8 OS 1'-&ll"l JJ.12'"1"rt>o<l..... , ..c. 37S4 0516-112181 426C"
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:I'C1ble •7.2. (continued)

R.I.,...e. ,.......- Ho. 0' ".v.'
Secl.

EPA .......--,..'._,., 0'" u-t. Ioktnod 1879 Hh" Ed. ASTM USGS' Ot...,

se 5"rf_ ,•• Sl "'9/L T""_,,o< load._1 0' :1711.1 ~70 '.3840-~ 12"'-~.....troc: ,_u.,..._.,-1. 378.2 Q7C

67. S"rf"o I•• SOal. Ti"._,tC 'oad..... 377.1 ~aA D1J~·~Cl
""Q Il lOde.o.

68. S"rlecto",•. "'v/l ~._toc: f_1hyM_ 425.1 6128 D2330421AJ"-1.
S9 T._'.lu,•. ·C. The,mo_flc. nO.l 212 "0•• 31

70. 1,..,11•.".._10'.". Oivos,-.I follOwoed by
"'gil ...... dt'«1 _,.,~. 279.1 303A.

A.A ,,,'nee•. 0' 279.2 304
Mdua....., c_led
lI'es"...

200."
71. T.n-TOI.". ""Q/L O'VOSIIOt'lI follOwoed by

...... d"«1 "Pt'."O<l. 01 282.1 303A 1·3850.78'A.Af_c•. 282.2 300t \
72. Ti~n."",-TOlo". D'Vos'tOn' follOwoed by ••""Q Il A.A di'«1 .~".I__• 01 28.3.1 30JC

A.A f",nec•. 28.3.2 304

73. l ..,l>o(l''''. H'TU "'01I...I0.-1,;c. 180.1 214A. 018"·111 '.386Q.&4

J~ Vef"\.ad1ulT\. Tora". O"9~"""')follo-ej by
.... g/l A.A d"~ ••0".100". 286.1 :IOOC

A.A '''''''''C«:. 286.2 30'
Ind~,... ,y e_pW<l
plau,... o'

200.7·Co.Ion tftOIf 'C

IG.Ut( .cod'l. :l27'B 03J7J~1

7S. 2."(_1011". '"'9/l O~....on' fol~ by
A.A di,ec'1 _1.O"...on. 289.1 3OJAot' D1691~C.. 01 1·3900-&4 33.089-'.11.37"A.A I",...c•. 289.2 304
-.a"C1,_fy~Wd
pf....... ~

200.7·
~"...."t(
CO,lhuo_lo, 328C
QincGf\l.

HO'e 32

••• ..... t"Coa'\ '01 "' ........,. 01 lna,o.nic S"lK1.t"CIe' ill W •••, .I\Cl fl"""'/ s-oi_nu.- U.S. 0e90.-... 01 lhe In,.,tO'. U.S. ~iCOIS".-y.Ogoen.t R.oo'1 8S~9S. 1986. "n"u crthe'-;.. 1U10<I.
'"0''0<:''' c~ oas 01 '"'. 01 ,he ~"ltOnof ()f'ficio/ "'","'oc:a' CMftlica.- _Nld, .........,. 141h 0<1. 119851.'. 0' I~ 0. •• ' ,..' 0"0•• 1...... IS I'" 010 .. nol fill.,0<1 bool ..... proc...ina. A d'90"ooncoroce<lu'. ia '.Qui,.d 10 solub,li,• .-oc..,.d"'., 1."'Cl 10 001'''0,. oou,~ o'g.n,C· I.' COOftO'.'.'. T..., ~tOf\lI'ocecsu~.'. v.-n in -104.'ho4& '0' Cho...~I"'n.tyosi.01 W.le'."'Cl w 1979 - 0_ (S.C1'0n~.1.3l is. "'00'0'" d.V............ -"'0 n"'oc: .c'd gor_ doc..,.on &n'na nl"OC:.'" hydrocNo,icococ1S15.C'!",'I ~ 1 41 a O'.I_,.C:. h_,o 1f\e ..........1 .hould 0. c.avttOfteCl ,,.., 1hi ild cl~-, ",.y ftOl auffic. '01 all .."",'0 ","S.P • .", .. I.'~. il • co'otltftOlfic ll'OCocl",. is 10 0. ."'Olooro<l. ;, .. -.oG1.W<y 10 ...." •• 'NrI on OtV.rto---..II,c bondS be brIM.<I so 1M11'" _,.,to.n. ' ••C'!._ rl .... In ,"-'- •• ' ..... oon .. l....'ooro". cl'O<rnfOn ,.Iobe 11'.,."0<1 "9~.n~l"no li....~·t.... u"'1)/. votodryneu.5."'0'.' (on, ..."ng Ia.g•• tftOunu 01 o'g.n,c .... '.".,' ....,,'0 .,~ IM_f,1 by Ih, V....ou.~__. U... O'lhel1,aohll. I",n.ce,.cnniq"e.,nO""'_'T (OUO'..:! pl •• "'•.• , _II •• _'.'''''NlI'On, 'or oeno,n .Io...."a auch _ .,..nee:. I,.. nobl. _I.'S. _'Cu<y...'0".".....ndI..."'...... ,_.. " •• mod.foed dog_l.on .I\Cl rn .11 c.... ,... _II..., _11.·"p .-.Id 0. c.\."IIod for ~illc '<la""aoon • ..,/or COIllOO<l•.
NOT!: rf I.... G.g... '",'1 include<! ,n 0_ 01 _ Olh., .OOro...c1 ... I.". ........ ctift_nt ,,..,n ,,.. obvwc."'" EP'" lI'oCo<I,,'. "'~t be~.

0 0'...., _I." .'. Clot._d., thow con.",.....ts whichwillCNIUlh"'''Oh. O.~5 ...ocr..,,__.... f,I •••• Follo-'lno "I1'.IOO"olt.....",p'••I ,.I•.• .,.,.e O'DC..:!"'. fOf 101., ...... ,. ",,,a. boo '0110-0<1. s..",pj. 0'V••lton 'o'chu.ol_ ......'. _, IN o ... ,nod fo, A.A Id"OC1.~".loOn 0'o'.o"n. ''''''''.1 .I\ClICP ."'''''''O'S p'O"- ,he ... "",10 SOl",..,., 10 be ....~ _IS I'" I...uo-."O e",.'''.

•



•. •• 10- coo 1001
b '1'0,1,. "I_,.nl ..,h •luft)od,l,. ......u......nl 01 1 HTU 0' foe••.
c .. colo. Ie.. _Ih no pe'C.Ol.bl. odor.•nd
el. ,. o' 0'" IoQu,d 0,..•• aftd It.. O,,,,,"c.uI.l. 01 ,"oaa,,-.:l_ne, fol'o-o"Q ee-difc.ltOt\.

r . 0....

•
~ -

T4ble 7.2 .

53

(continued)

•

•
......

·TP\lluU ,••, of 1004."* 200.7. -Indue,,"'" CO&IDled~la• .,.. .uo",tC e"'_eon Soea'o....utC M.,1\Od 10' T,ece EIe....",~~.. otW.,."ftC
W.'la•.-" 1I...n.1 Aooend,a C 01 ff\le·~.n lJe.

'1004. n... , cli..dl.'lon .. "01 '.QuI••d il co"'o•••o"i", clel.......,......,.u-.ftl_nl ..fftC)iee .,. _COft\OIftyfile CO.,- 'Mt,"'• .....---..
,,,.,,II.ltOn ".0" ftC!(~...,.. _ ........... ct"'dlc1",., _II .... NCI""*' =_ .""~,. ..e.

·A"''''Oftl'. ",,,,_.,.el Efoea,_ M.lhocl.. lftclUl'"'' M.t"od Hu_' J78,75 Wf. ..,ad F.ot--r n. 1171. Tec:f\ftocOft AuCAolM...... ' fl.
'.cnn,con 'ndus"..' S",....e. T.NVl-. HY. 1059\.
~"a .oo'o_d ....,1\00 .. '''.1 CIIIG ,n -M.lhod. 101 De'.""_llOn otl-v~Sube1e_ 1ft W•••, .ftdF~I Sede-ftu.-USc;S TWRI.
800t 5. C"'oe.' Al 119791.

•...m.racen Na ..o... ' SliftCl.,d on ~IlOIOQ"oh'C ',oc...,no Etfl...nu. A:lJt. 2. 1975. A...ubll '""" AHSI. 1430 .,0Idw.,.. H_ 'ou. feY
\0018. -
'·'Se'.a.d A""."I"I M.,,,ods ""ot_el.nd Ciled O1'fta Unit~SIIt.e En....'on....nu·ll"rolec100f\ 4feftCY.-S~_nl co "" ""..",h
Ed,',on 01 S,.ftderd Me,hods fOl'''' EAI",,"I/;O'l 01 W.,., IItd W.sII.e,1f 119811.

'errhe u•• 01 "0'''''' end dlff.,.nu.1 oulM woll'O. '.moe to iner ""-I""",.ftd '.eolu,ion is ~C/tll0ie•
•·C"l)onee.ous Oooc"'''''cal oayv.n eta""nd IC80001 m"el "01 ~luee<I wrth~ trad,tio-IIOO."" _ictl ....eeUNt ~oc"IOO.-The

.dC"hon 01 Ih. '''ttlf~.hon,n'ub,co, III "o1 • O'_Ufl' 00110". bul m"el be '''CJucIed tIO '.oon 'N caOC..., • .,.., A dtec:ftltV" _
01"'''1 flQU".S "OO'1tnO'''- ".d,"o"" SOO, "",. nol .... e nrc,riicecoon IfthiOato, in ""1I,oe*"". 'Of~"O VW Ita. 0",,_.
",sc".'Il.'·s 01''''11 soeeriiCIlly '1.1•• C800... 'eQui,ed. can ,fta OI'...rn- "'00" del. "'''''0 ".. ""mGtoon iftftdloto,.

"Ole eftam,,:,' OaTV.nDem.nd M.lhod. OC""09t1"twln,.mel'Gne'C4t1)Ol"uot\. 5 12 WeS1Uaoo, ".0.1o.&~Col. StC1iot1"'1X7714O.
"ChemIcal OaTV.n De.,..ncI. M.I"od 8000. H'Ch H.N1booIt 0' WIl.'4N~", 1979. Heen C"-'C&!~.".0••0. 319.~ncl.CO

805:37
."".....ct 111,..ion me,hod _II .... uMCS 10 r.aol... ~tr_,.'t.
"O"on R....rCh 1ftS1,uaoon Men.;.I. A.,adue' ChlottM EIoC1,oda Modal 97·70. 19n. 0'.., ~...,ch 'ftCCIf'P04'eted. &CO~_IDr_.

C.mO-IdO•. MA 02138. _ • .
'.,,,. .ooto..d ....Ihod l& '1\11 CII.el in SIItwJ.,d Ml/hodS lot ,,.. EAI__';O" 01 WI/If erwt Wen_tlf. 14(h £ddion. U176.
'·,...Ilon,' C4uncal 01 ,he PeOl' Induscry IOf A,t encl SI,••m I"'o'_....nl. (1ftC.1 Teen"",' 8ulioel", 2SJ.~ 1971.
··Coooe,:S'OClnChOtn.l. Method. M.,hod 8506. Hach Heftdboot otWel.' A",I""'L 1979. H.ch Che",ica' Co"'4M"Y.,..o. 8o&319.L-leftd.

CO 805J7 _
·'An•• ,,,. m.nu.' ",ail/elion IS co~c.d. ,,.. .utOlNI,ur _"riolcls in EPA M.,hOcl:J JJ5.J Ic:y........lo' QO.2 CPheftOlal.,. ailftCllftoed bor

conneCt·nQ Ih. '.·..mol. liM "".aly '0 Ifta .....0..'. Wfta" """Q ,,,.....n.fold ..lup,,-\ ift Me'hod 335.3. the Illttfet ,.2 IftOuICl M
'.OI.ceO -.th Ih. outf., 7.6 lounel U\ M.lhod JJ5.2.

"'.. yatoQln Ion 10H) "'uCom.l.el £feC1,oda M.'hod. lftd.,.,,.•• M.I"od Hu",be' J7&-7'SW..... Oao/)er 19715. TectI.-n Auto-4ftllynr II
T.cnn,con 'nduSI"" SYSI.ms. T..",_. NY 10591.

""0". 1. lC-P".n.nlh'oli .... M.lned. M.lhod 8008.1980. Hach Cham;ul Com~"T. 1'.0. aoa J89. Low'.nd. CO SOSJ7.
.. M."g • ....,u. P,'IOdIl. O.;cs,hon M.thod. M.lhod 80~. H.chH.~ 01 W• .,.-..•• "''''!TW'I. 197.9.~e 2·11J eftd 2·117.~

e.......,c.1 Como.n,.. L.o..l.nd. CO 805J7.
"Go""ll. 0 .. 8'o-n. E.. -M.thOds '0. A""I,-,'Iol O'o.n.c SuDsI.nc., '" W.let.- U.S.~iul S...-,. T-=""'o.-olWIl.,.A.lOurcael__
~~ S. en. AJ. ~q. ~ 1\9721.

..~.ltOQ.n. klltne. M.thod 8507. H.eh Che"'ac.el CO"'OI"". P.O. Boa J89. t.-"ft4. CO 8OSJ7.
"Jusl 11"0' 10 d.,\IU""'n. edjun 'ha .ulf,,"c·.cod·II"_'-d ..mole tIO pH ~ -.ttl I • 9 ~.OH.

'rr "••oo.o_a .... lhod is tl\ll cned in SI.ftd.,dllA.,ftods for'''' £~amin.,"__ 01 Wlla,.1td Wau••..,.,. l~'hEdoDoo\.n- coIoti"'It1'~..ac:Uora
IS eO"duCI.GII, oH of 10.0:: 0.2. Tha __tO~"'.t't\OcUar. gi...nonClQ. 576,81 olt,.. I~Ch Ednlon: Mcrt\GdS10A1or~ille'ion.~
S108 '0' 'h• .,..n".1 coIonm.ltlC Otooe<lu'•. 0' M.,hod 5 lDC lew".. __•• ~'OCthO'lO""'ftCOfoceduN.

"ll.. F. Add,so" end R. G. ~t.,..1\. -Ottea OO1"""NI"'n ot EI.....nul ""osonon.s bor Gee·Liquid C1voometo;reoflo(.- Joo,rrwl ~
""orn.'09'".t>hr. wol. ~7. No. J. llCl. 421-426. 1970.

"'400'0..0 methOds '0' Ih• • n.',-", 01.,.... in iftcluslti.I. ....Il_Il.rs II CoOtOC.nttIIOOt\. ot I mo/L.nd ar. i"'lSeQull• ...twt...;.... r
., .IlS • I .n ....o'o."'e ""id•. Siw., h.,"", ."cll II Ifta 0.__ .nd ch""_ er. rw'......... lf\&l)/loIIloIe in , " .. auetl .. ",,,ric: Kad tIo.It ••
...a.'" ,0IuOI. ,n an ACI"_US buM., 01 aod,u'" Ihiasulfel' .ftCl aodium "'rttfDAicW CO • ~ 01 12. The,.lew•• &ow '--Ie oJ ..I..., ....... 1 MqI1..
20 mL of .....0'. Should dilul.a 10100 mL bTeClCI,nll4l)",l ••et\012 M N• .s.o••nd 2M H.OH.S..nela'.&'-'Id .... Of.OIted in,N .._
m~I'I"'c'. Fo. """ 01 ,i , ....10- 1 "'Q/l ,....ooro..d "..,hod ,.....ef.a.....,.

,~". ':;Io'o_d ",.,hod .. 'lUI crt.a in S,ar>dard Marhod"",,,.. £••",i".,;Oll 0' WIf.'.rod Wen_If.r. 151h £d"iot\,
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List of approved test procedures for pesticides 1

(40 CFR, Part 136, July I, 1987)
Table 7.4.
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(continued)
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1'able 7.5. List of ~pproved radiological test procedures
(40 CFR, Part 136, July 1, 1987)
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and blank/spike control. In methods not using surrogates such as metals,anions, and wet chemical analysis, a blank and a blank/spike (laboratorycontrol sample) shall be analyzed. For pesticide/PCB methods, surrogatesare often used. However, problems have been noted in surrogate recoveryfor the dibutyl chlorinate typically used. For pesticide/PCB analysis,a blank and a blank/spike shall be analyzed with each batch as separatesamples. A pesticide or a PCB shall be used as the spiking compound.

In Level C, when performing analyses for petrolewu hydrocarbons;oil and grease; anions such as nitrates, sulfates and chloride; and otherwet chemical methods, a matrix spike and matrix spike duplicate arerequired for every 20 samples of similar matrix. Similar matrix isde! ined as either .soil or water from the same military base.

All methods specified require calibration. In keeping with themethod calibration requirements, the following requirements are presented.For all semivolatile and volatile analysis by GC/MS, the current CLPcalibration method shall be used. 7he current CLF criteria shall be usedfor frequency of calibration, 'for the system perfonuance check compounds(SPCCs), and for the calibration check compounds (CCCs).

For other ,methods, a minimum of three different concentrationstandards for each analyte shall be analyzed for initial calibration.Calibration shall be checked every 12 h of operation and prior to sampleanalysis. . The laboratory shall use the calibration check .acceptancecr iteria specified by the method. The daily calibration acceptance
c~iteria to be used for each method shall be documented in the laboratoryQA plan or in the site-specific QA plan. The initial calibration curve
s~all be. plotted and the correlation coefficient and response factorsevaluated. The laboratory shall indicate' in the laboratory QA plan or
i~ :he site-specific QA plan the acceptance criteria to be used for thei:litial calibrat.ion curve. The calibration shall include one 'standarda: a concentrat.ion at the method detection limits. The calibrationcu:"ve shall bracket all samples in t.he concentration range. If thesamples are not within the calibration range, appropriate dilution shallbe performed to bring the samples into the calibration range. The
afo~ementioned calibration requirements shall be used for Levels C and

In Level C, a matrix spike and matrix spike duplicate are requiredfor volatiles, semivolatiles, and all GC analysis for every 20 samplesof si~ilar matrix. For cetals analysis, a duplicate and ~ matri~ spikeare required for every 20 samples of sicilar m~trix.

For all GC cethocs used in level C Qe, second column confirmationshall be used for all positive responses for the analytes of interest.In Level E, second col~~ confirmation is not required.

In Level E, no I:atrix spikes or duplicates are required; only thei:-.i:ial and cO:ltinui:lg calibratio'n, method blank, .and blank/spike arereql.:irec.
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7 • 2 DELI VERABLES

For Level D QC, ~ CLP data package shall be delivered. This shall
include the summary package and the remainder of the package, which
includes initial and continuing calibration, matrix spikes, matrix spike
duplicates, blanks, duplicates, surrogate recoveries, chromatograms,
mass spectra, and absorbance data. For methods which are not defined by
CLF, the calibration info~tion, method blanks, blank/spikes; the
chromatograms, absorbance, matrix J:pikes, and matrix spike duplicates
shall be reported. The control charts plotted per Sect: 4 associated
with the blank/spikes shall be presented with the data.

For Level C QC, the method blanks, blank/spike, surrogates, matrix
spikes, matrix spike duplicates, duplicates, and initial and continuing
calibration data. shall be reported. Table 7.6 lists the required
deliverables. The forms referred to in Table 7.6 are from the current
CLP for organics and metals/cyanide. The form numbers 'w~ll be upgraded
as new revisions occur in the CLP, which require changes in form content
or numbering.

In Level E, the only information to be submitted is the sample data,
method blank data, and the control chart from the blank/spike.

The deliverables shall be presented to the NCR. The forms shall be
used when reporting any data in the HPR an~ in.submitting the final data
package prior to its inclusion in the. appendix and s~ary tables of the
final report. The final data deliverables shall be presented to the NCR
a: least three weeks prior to issuing the draft of the final report.

7.3 DATA VALIDATION

7.3.1 Level D Validation

At a minicWll, t.he data generated from Level D will be validated per
the CLP criteria as outlined in the following documents.

~?A. Ha~ardous Site Control Division, L~bor8tory Da:a Validation
:~nctional Guidelines for Evaluating Pesticides/PCB's Analyses,
R-582-5-5-01,' Hay 28, 1985.

, .

•

••

EPA, Ha~ardous Site Control Division, L~bora:ory Data
:t.:nc: i on.J1 Guidelines for Ev~luating Organ i cs
F.-582-5-5-01, ~ay 28, 1985.

Val idation
Analyses,

~?A, O~!ice of Emergency and Remedial Respo~se. Laboratory Data
~'cll jed: ion Functional Guidelines for EVdluaCinc Ino:ganics
;';:dlyses.1985.

•
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Table 7.6. Data set deliverables for Level C QA

•

•

Method requirements

Organics - Method blank spikes with results and
control charts. Run with each
batch of samples processed.

- Results to be reported on CLP
Form 1 or spreadsheet per Sect. 9.
Sample results using CLP data flags.

- Surrogate recovery from samples
reported on CLP Form 2. Surrogates
to be used in volatiles, semivolatiles,
pesticides/~CB. For volatiles by GC,
the nam~s of surrogates should be
changed to reflect, the surrogate used.

- Mat~ix spike/spike duplicate 1 spike
and spike duplicate per 20 samples of
similar matrix reported on Form 3 .

- Method blank reported on CLP Form '4.

For volatiles by GC, a similar foreat
~ill be used as CLP Form 4 for blanks.

- GC/HS tuning for volatiles/semi
volatiles. Report results on Form 5.

Initial calibration data reported on
Form 6.

For volatiles by GC, the initial
calibration data with response factors
must be reported.

For pesticide/PCB data Form 9 must be
used for calibration data.

- Continuing calibration GC/HS data
reported on fo~ 7.

For volatiles, GC data, the respoDse
factors and their percent differences
from the initial cust be reported .

Internal Standard Area for Volatiles
and Semivolatiles.

Deliverables

Control chart

Form 1 or Sect. 9
l/Sample chroma
tograms/and mass
spectra

Form 2

Form 3

Form 4 or Sect. 9

Form 5

Form 6

No Fom

Form 9

Form 7

No FOrni

FOrni 8



62

Table 7.6. (continued)

Method requirements

Organics - For pesticides/PCB data, the CLP Form 9
(cont'd) must be presented.

No chromatogr.ms or ~ss 'spectra are
presented for calibration. These data
should be filed in the laboratory and
available if problems arise in reviewing/
validating the data. The calibration
information should be available for
checking during on-site audits.

- Internal standard area for GC/MS analyses
CLP Form VIII shall be supplied.

Deliver.bles,

Form 9

•

He:.als

- Second column confirmation shall be done
for all GC work when compounds are
detected above reporting limits.
Chromatograms of confirmation must be
provided.

Level C, requirements

- Sample results with CLP flagging system

- Initial and continuing calibration

- Blanks 101 frequency

- Hethod blank taken through digestion
(1/20 samples of same matrix)

- ICP interference check sample

- Ha~rix spike recovery (1 per 20 samples
of similar matrix) .

- Postdigestion spike sa~ple recovery for
ICP metals. Only done if predigest spike
recovery exceed CL? li~its.

- Postdigest spike for G:AA

- Duplicates (1 per 20 samples viII be
split and digested as separate

E-'l~

Chromatograms

Deliverables

CLP FoI1':l 1 or
Sect. 9

CLP Form 2,
Part 1 only

Form 3

Form 3 or Sect. 9

Form it

Form 5, Part 1

Form 5, Part 2
(never used for
GfAA work)

Recovery vill be
noted on rav data

form ,6 samples

•
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Metals
(cont'd)

'Table 7.6. (continued)

Method requirements

- Method blank spike information viII be
plott.ed 'on control chart, one per batch
of samples processed.

- Standard addition. 'The decision process
outlined in CLP page E-3 viII be used to
determine vhenstandard additions are
required.

Holding times

Deliverables

Control chart

Form 8

Form 10

•

\Jet
Chemistry Level C

- Blank spike l/batch

.Method Blank l/batch

- Sample results

- Matrix spike/spike duplicate or
calibration infor.mation

- Calibration check report percent RSD or
percent difference from initial cali
bration

7.3.2 Lev~l C Data Validation Guidelines

Control chart

Rep'ort resul t
No format

Report resul t
No format

Report result if
applicable

Report pe rcen t
or percent
difference

No format

Listed belov are the validation criteria vhich viII be utilized inevaluaiing the analytical data for a Level C QC site. For methods notlisted here, a similar procedure viII be subcitted by the prime contractor and the laboratory vhich outlines validation of the holding times,initial calibration, continuing calibration, and blank-vs-sample results.The validation procedure viII be approved by the NCR.

•
1. For Petroleum Hydrocarbons (~18.1/S\J-35'O, EPA ~18.1)

Holding Times - Holding times are 28 days for vater samples "'hichare preserved and refrigerated. No holding times are cited for soils .
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Calibration - EDsure that a three-to-five point curve bracketing the
sample concentration is perfo~ed daily.

Elanks - A blank should be run with each batch. If the blank concen
tration exceeds the reporting limit, the reporting limit shall be
raised and the data flagged &s estimated (~).

2. Target Compound List (TCL) for· VOAs (CLP Methods)

Holding Times - Samples must be analyzed within the holding times
specified in Sect. 3 or the data should be mcrked as estimated (J).

•

GC/MS Tuning - Check that
12-h shift of operation.
Assure that each sample i~

bromofluorobenzene tune is completed each
Check that it meets the CLP criteria.

associated with a tune.

Initial Calibration - The maximum relative standard deviation [(RSD)
percent RSD] shall not be >301 for indicted CLP CCC. The maximum
mean relative response factor (RRF) for SPCC shall be >0.300 (0.250
for bromoform). The SPCCs are chloromethane, l,l-dichloroethane,
bromoform, 1,1,2. 2-tetrachloroetbane, and' chlorobenzene. The CCC
compounds are vinyl chloride, 1, 1-dichloroethene, chloroform, 1,2
dichloropropane, toluene, and ethylbenzene.

Continuing Calibration - The minimum response factor for the SPCC
co:::?o:lents for VOAs analyses shall not be <0.300 (0.250 for bromoform).
The caximum response factor percent deviation for indicated CLP CCC
co:::?o:1ents fro::l t.he mean initial calibration response factor shall
not exceed 25:. If t.hese criteria are exceeded, a new calibration
!o~ the compound shall be employed.

Ela:lk/Spike Cont.rol Sacples - Any control sacple which exceeds the
inte~nal QC licits set by the laboratory for a given sample matrix
shall require all. data froc the associated batch of samples to be
close ly inspected. If no analytical problecs are found, the data
analy~ed with the out-of-control point shall be discussed in the QC
section of the MPR and final report. If problems are found in the
ana 1yt ica 1 d·ata. the samples associated vi th the batch shall be
~eanalyzed and the data from reanalysis reported. If holding times
are exceeded in the reanalysis, both sets of data shall be presented.

If the blank/spike results are outside the internal laboratory limits
aDd if the matrix spike results are outside the CLP limits, the
labo~atory vill either reanalyze th~ samples within the holding times
or the data will be flagged with an "R,· and the data are not usable.

S~~~ogates - If su~rogates exceed the CLP limits, the data shall be
flagged that the su~rogates exceeded limits.

Method Blanks - A method blank should be run each day following the
Co~tinuing Calib~ation Stan~ard. Co~on laboratory solvents should
:-.ot be found in the blank at levels over five times the detection

•

•
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limits. Other compounds should not be found in the blAnk at levels
exceeding the detection limits. If co:mon contaminant compounds are
detected in samples at a concentration of <10 times the concentration
found in the blank, or other compounds At <5 times the concentration
in the blank, report those compounds AS not detected. Adjust the
sample quantitation limit to the value reported in the s&mples and
flag the limit as estimated (UJ).

Matrix Spike/Spike Duplicate - Ensure that lout of 20 samples has
been spiked in duplicate. The recoveries shall meet the CLF criteria.
If the recoveries do not meet the criteria, examine the blank spike
data. If the blank spike data exceed the limits and the matrix
spikes exceed limits, the data shall be flagged as unusable (R). If
the blank spike data from the batch are satisfactory, the dat.a is
usable, and the low recovery is discussed in the final report QA/QC
and in the QC report sent to the NCR. •

Field Trip and Equipment JUanks - If contaminant analytes are detected
in samples at :oncentrations of <5 times the concentration found in
the highest Associated blank, the results ar~ considered suspect and
art! reported as estimated.'

TCL Semivolatile Organics (CLP Hethods)

Holding Times - Samples must be extracted within 7 days of collection
and analyzed vithin 40 days of extraction. Any samples which do not
meet these requirements must be flagged as estimated.

GC/HS Tune - Make certain that a decafluorotriphenylphosphine tune
is cocpleted every 12 .h of sample analysis, that each sample is
associated with a t.une, and that each tune meets CLF requirements.
Data are not reported if the instrument does not meet tune.

Initial Calibration - Ensure that a 5-point curve has been completed.
The RRF of the BNA cOl:lpounds shall be a minimum of 0.050 for the
SPCC listed in the current revision of the CLF. The maximum RSD for
the CCC listed in t.he CLP procedure is 30.01. The minimum RRF for
the SFCC is 0.050, and the maximum percent difference for the CCC is
25:. If these limits are exceeded, a nev calibration curve shall be
generated.

Continuing Calibration - The continuing calibration check vill be
performed once every 12 h during operation. The minimum RRr for the
SPCC is 0.05, and the caximum percent difference from the initial
calibration shall not exceed 25: for the CCC. If these limits are
exceeded, a nev calibration curve shall be generated.

Blank/Spike Cont~ol Sacples - Any control sal:lple which exceeds the
inter~al QC li~its set by the laborato~y for a given sample matrix
sha-ll require all data from the associated batch of samples to be
closely ins·pected. If DO analytical problems are found, the data
and the out-of-cont~ol point shall be discussed in the QC section of
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~be repor~. 1f problems are found b1 ~he analyt:ical da~, ~he samples
associa~ed vi~h 'the ba~ch shall be reanalyzed and 'the da'ta from
reaDalysis repor~ed. 1:£ holding times are exceeded in ~he reanalysis,
bo~h se~s of da~ shall be presen~ed.

If ~he blank/spike resul~s are out:side ~he in~ernal labora~ory limi'ts
and if the ma~rix spike resul~s are ou~side the CI.P limits, 'the
labora~ory "'ill ei~her reanalyze 'the samples or 'the da~a ",ill be
flagged vi'th an "R," and ~he da~ is not usable •

. "

Surroga~es - 1f surroga~es exceed 'the CLP limi'ts, the d.a~a shall be
flagged that the surrogates exceeded limits.

lllanlc:s - A method blank should be run each day folloving the Continuing
Calibration StaDdard.. Phthalate should not be found in the blank at
levels over five times the detec'tion limits. Other compounds should
not be found in the blank at levels exceeding the detection limits.
1f common cont 8 m;nant compounds are detected in samples at • concen
tration of <10 times the concentration found in the blank, or other
compounds at <5 times the concentration in the blank,report those
compounds as not detec~ed. Adjust the sample quanti~tion limit to
the value reported in the samples and flag the limit "as es'tima'ted
(UJ).

•

Ma~rix Spike/Spike Duplicate - Ensure tha't 1 out of 20 samples has •
been spiked in duplicau. The recoveries should mee't 'the CLP cri'teria.
If the recoveries do not meet 'the criteria, examine 'the blank spike
da'ta. If the blank spike data exceed the limi~s and ~he matrix
spikes exceed limits, the data sh~ll be fl&gged as unusable (R). If
'the blanks spike dau from the batch is sa'tisfac'tory, the da~a are
usable, and the lo~ recovery is discussed in ~he final QC report sent
'to the Analytical tnvironmen'tal Support Section.

L.. He'tals

Holding Times - Samples must be analyzed vithin six months, except
mercury shall be analyzed in 28 days from sample collec~ion.

ICP Initial Calibration - A calibration blank and at least one staDd
ard must be analyzed daily. An initial c.alibration verifica~ion

s~andard must be vithin 90 to 1101 recovery or the samples should be
reanalyzed. If it is not possible to perform reanalysis, 'the dau
are rejected and flagged with an "R."

AA Calibration - Calibration bl~ and at least three standards shall
be used in establishing the cu:ve prior to sacple analysis. A curve
shall be analyzed each day p~ior to sample analysis .

. Calibrat:ioD Verification - Verification using a s~andard obt:ained •
from a source othe~ than that of ~he initial calibration shall be
used and the result shall be within 90 to 110: of the true value :for

E-18
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bot.h leI> and AA ~"ork. Calibrat.ion verificat.ion shall be done at a
minimum frequency of 101 or every 2 h. vhichever is more frequent,
and shall be done at the end of the analytical run.

Method ~lanks -At least one preparation blank shall be prepared with
each batch of samples. ~be blanks sball contain less than tbe detec
tion limit for all analytes. If the concentration of the associated
blanks is above the detection limit and if tbe lovest analyte concen
tration is <10 times the" blank, reanalysis of tbe sample must occur.
If reanalysis is not done, the data shall be re,orted and flagged
as estimated. ~be blank sball never be subtracted from the sample.

Field and Equipment ~lanks - If contaminant analytes are detected in
samples at concentrations of <5 times the concentration found in the
highest associated" blank, the results are considered suspect and are
reported as estimated.

~lank/Spike Laboratory Control Samples - Any laboratory control sample
which exceeds the internal QC limits set by the laboratory for a"
given sample matrix shall require all data from the associated batch
of samples to be closely inspected. If no analytical problems are
found, the data and out-of-control point shall be discussed in the
QC section of the report. If problems are found in the analytical
data, the samples associated with the batch shall be reanalyzed and
the data from reanalysis reported. If holding times are exceeded
in the reanalysis. both sets of data shall be presented. A dis
cussion of data reported when the blank/spike laboratory control
sample is out of control shall be presented in the QC section of both
the final report and the MFR.

If the blank/spike results are outside the internal laboratory limits
and if the ma tr ix spike resul ts are outside the CLP 1 imi ts. the
laboratory viII either reanalyze the liu:ples or the data vill be
flagged vith an -R,· and the data are not usable .
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8. HAIN'1'AINING ~OR.Al'ORY AI'l'ROVAL

Once a laboratory has received Navy approval to begin analysis ofsamples, maintaining that approval requires adherence to the QA plan andreporting of QA-related informa.tion. 1'he performance and reportingrequirements outlined belov are essential to ensuring that data of knownand defensible quality are being generated throughout the course of asite investigation. Topics covered include control samples, 'controlcharts, out-of-control events, corrective action repo'rts, s.ignificantchanges in the QA plan, and other reporting requirements.

8.1 MONTHLY PROGRESS REl'ORT

1'he primary means of communication from the laboratories to the NCRvill be the Hl'R to be submitted by the laboratories to the NCR on the15th of each month in vhich \lork for the Navy is performed. The follovinginformation is to be included in the Ml'R.

1. Site name and contract number.

2. Numbers, types and locations of samples collected and analyzed forNavy project only.

3. Data for blanks, spikes, laboratory dupl.icates and controls relatedto Navy samples.

~. Nev methods used for analysis and changes in old methods.

5. Copies of all control charts pertinent to Navy samples and to vhichresults have been added over the reporting period.
6. 5w::uar ies of out-or-control incidents during the reporting period,including references to Qocumentation and corrective action reports.

7. Descriptions of and justifications for significant changes in the QA.

8. Changes in LQAC perso~nel and other key technical personnel; res~esof nev personnel must be su~itted.

9. Completed sample data.

Much of the info~ation presented in an MPR is incremental in natu~eand relates to changes and findings since the previous MfR.

1. Control charts fro::J the minicizing control charts program and anyadditional control cha~ts from monitoring ~at~ix spikes, duplicates,or other QC parameters.

2. Personnel changes relating to QA responsibilities .
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3. Method changes (e.g., a minor modification with an attached EFA
variance).

J.. l'rocedural changes in est.ablishing control limit.s and/or the preparat.ion and use of cont.rol chart.s.

Since the first such report for each laboratory has no precedent,more explanation and detail mBy be neceasary; subsequent. H1'Rs vill like~ynot require as much detail in some a~eas.

8.2 FINAL REFOR!

A draft of the final report shall be reviewed by the NCR prior t.oits release. This report. is the final deliverable from the engineeringsubcontractor. An outline for a typical report is as follows.
.

.' .1. Site name and Navy contract. number~

•

'.

L. Table of Contents--vit.h specificity at approxim4t.ely the same levelas t.he Table of Content.s in this Navy document.

2.

3.

Forevord--signed by those vith major responsibilities. for the
program and by project m4nagement..

Executive Summary--brief reviev of the report.

QA

.
"

•5. Introduction--su=.arize the Navy field sites of interest, when t.he
s~udy occurred (dates of sampling, dates of analysis) and the objec
~ives of the QA plan as they relate to the study.

6. Data Summary--s~rize the result.s on a site-by-site basis.

7. O:'her lnformation--present any other information requested in t.hestatement of work such as risk assessment, recommendation to performcore site characterizat.ion, or recocroend site closure. This inforC4tion vas specified prior to beginning work and is directed by theNavy EIC.

e. The ! ina1 report shall present the findings ,from the analytical,geological, and hydrogeological st.udies. The summary of analyt.icaldata will exclude non-detected compounds. No subtract.ion of blanksis allowed. Data will be flagged if blank contamination occurs.All data flags viII follow the result in t.he summary.

9. OC S~~ary--the QC s~ary section viII include a discussion of aredata which flagged. Flagged data defined as data for which t.rip,
~ield. or laboratory blanks were contaminated, matrix spike/spikec:.:;>licates exceed limits, calibration criteria are not met, andlaboratory controls exceed limits. The QC summary will also discuss:he results of laboratory blanks, matrix spikes/spike duplicates, •



duplicates, control charts, surrogate holding times, field blanks,
trip blanks, rinsates, and field duplicates. This section will
also discuss precision, accuracy, and completeness.•
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•

•

10. .Appendices--the appendices of the report shall include all field
and analytical data. One appendix shall contain field logs and
forms. A second appendix shall contain the laboratory data of each
sample. These data shall be presented in a spreadsheet similar to
the FOrm4t Section of this report. .All trip, field, and laboratory
blanks shall be marked so that each sample can be associated with
the appropriate blanks.

A third appendix shall include the method blank spike control charts,
surrogate recoveries, matrix spike and duplicate, field, and
laboratory duplicates for all spike samples.

8.3 FINAL QC DATA REPORT

A QC data report shall be sent to the NCR. This report shall con
tain the following.

For Level D QC, the contractor shall submit a subset of data
from the CLP data packages. For 201 of the water and 201 of
the soil samples, the subcontractor shall submit the full CLP
package .

For Level C QC, the deliverables listed in Table 7.7 will be
presented.

For Level E QC, the initial and continuing calibration forms,
method blank, and blank s?ike control cha~t are required.

The repo~t shall indicate the duration and location of storage for
the data. The stored dat.a consists of all raw data, QC chart.s, COrrec
tive action, logs, sample lists, COC information, notebooks, work sheets,
automated dat.a processing system out.put, and calibration.

The report shall be delivered to the NCR three weeks prior to the
final report .

E-83.
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9 . DATA FOR.IiAT

The data format refers to the format in the final report,. The
contractor may use its own for.=at in the body of the report. However,
in the appendices (which contain sample and blank data) a spreadsheet type
of for.m.at may be used, or the CLP forms for reporting samples and equip
ment, trip, field, and method blanks may be used. The spreadsheet format
allows for more samples per page and for more information on blanks and
their association with samples. The spreadsheet format is not meant to
be a rigid form. The infor.m.ation listed in Fig. 9.1 must be present.
The contractor ~y a~d other infor.m.ation which will assist it in review.
For calibration, tuning, spikes, surrogates, and duplicates, the current
CLP forms are required for data presentation. If any other for.m.at is to
be used, this shall be discussed with the NCR.
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Sample Number
Date Sampled
Sample Frep •• Date
Sample Analysis Date
Sample Numbers of Associated Ana1ytes,

Field, Trip, and Equipment Blanks

VOLATILE ORGANIC COMPOUNDS (¥g/kg)

'I:E'IRACHLOROEniANE
cm..OROBENZENE

SEHIVOLATILE ORGANIC COMPOUNDS (¥g/kg)

EIS( 2-EnrnJiEXYL) F1miALAn:
2-HETHYl.N~THA.1...ENE

INORGANIC COMPOUNDS (mg/kg)

?~7~O~-uM HYDROCARBON
OIL AND GREASE

Sa:::?le Results

Detection
limit

5
5

330
330

10

1
1

.J'25019
03-18-87
11-25-87
11-26-87
.J'4455667

Sample

50

360

0.611

.J'S5020
03-18-87
11-25-87
11-26-81
L4455667

Results

50

750
2500

25

0.266

•

Note: Petroleum hydrocarbon, oil, and grease results recorded inpercent.

fig. 9.1. Example of cata format for final report. •
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Accuracy - The nearness of a resul~ or ~he mean of a set of resul~s ~o
~he ~rue or accep~ed value.

Anal~e - A chemical componen~ of a sample ~o be de~ermined or measured.

Analytical tiethod - Defines the samples prepara~ion and instrumen~ationprocedures or s~eps ~ha~ mus~ be performed to es~ima~e the quan~ity ofanalyce in a sample.

Analytical Spike - The furnace postdigestion spike. The addition of a
knOlo'Il amoun~ of s~andard after digestion.

Background Correction - A technique to compensate for variable backgroundcontribution to ~he instrument· signal aDd ~he determination of trace
me~als.

Compaxability - is a qualitative parameter expressing the confidence ~ith
~hich one data se~ caD ~ compared vi~h another. Sample data should bec0t9arable ~i'th other measurement da~a for similar sa.cples and sampleconditions. .

, .Calibration - The establishment· of . an . wlytica1 curve based on theabsorbance, emission in~ensi~, or other measured characteristic oflcno"'Il s~andards. The calibruion· s~andards must be prepared using :thesame type of acid or concentration of acids as used in the sample
prepara~ion.

• Calibra~ion Blank A volume of acidified deionized/distilled ~ater.

•
. ~

Cocple~eDess Completeness is defined as the percentage of measurementscade ~hich are judged to ~ valid measurements. The co=pleteness goalis to generate sufficient amount of valid data based on project needs.

Continu.i.ng Calibration - Analytical standard run every ten analyticalsamples or every 2 h, whichever is more frequent, to verify the calibration of the analytical system.

Control Limits - A range vi~hin which specified measurement results mustfall to ~ complian~. Control limits may be mandatory, requiring corrective action if exceeded, or advisory, requiring that noncompliant databe flagged.

Correlation Coefficient - A number (r) vhich indicates the degree ofdependence bet~een t~o variables (concentration - absorbance). The moredependent they are, the closer the value to one. Determined on the basisof the least squares line.

Data Quality Objectives - are qualitative and quantitative statements
~hich specify the quali:y of the data required to support decision during



GI.OSSARY (c.onti.uoed)

remedial response activities. Da~a quality objec~ives are de~erminedbased on the end uses of the da~a ~o be collected.

Detectian Liait - The minimum concentrations which must be accuratelyand precisely measured by the laboratory and/or specified in the qualityassurance plan.

Dissolved Metals -.Analyte elemen~s which have Ee! been digested priorto analysis and which will pass through a O.J.5-}1Jll filter.

~liCAte& - Identical splits of individual samples which are analyzedby the laboratory to test for method reproducibility. In this case,samples are split in the laboratory.

Equipment iinsates - The final analyte-free water rinse from equipmentcleaning collected daily during a sampling event.

Field Elanks - Elanks are collected and analyzed to determine the levelof contamination introduced into the sample due to sampling technique.They may consist of the source water used in decontamination and steamcleaning. At minimum, one sample from each event and each sOUrce ofwater must be collected and analyzed.

Field Duplicates/Splits - Samples that have been divided into two or more
po~tions while in the field. Each portion is then carried through the
~e=ai~ing steps in the measureoent process. A sacple may be replicatedin the field or at different points in the analytical process. For:ielc =eplicated samples, precision informa~ioD would be gained on homoge:Je':'::y, handling, shipping, storage, preparation, and analysis.

Replica~e sacples divided into two portions and sent to different laborato=ies and subjected to the same environmental conditions and· steps in theoeasu=eQent process as the split sacples.

lnstrnment Detection Limit - is defined in several ways. For example,(1) that concentration of analyte which produces an output signal twicethe :oot mean square of the background noise may be determined under ideal
co~citions or (2) determined by multiplying by 3 the standard deviationobtained for the analysis of a standard solution (each analyte in reagentwater) a~ a concentration of 3x-5xinstrument detection limit on three
:Jo~cansecutive days with seven consecutive measurements per day.

llltCnl.B.1 Standards - Cocpounds added to every standard, blank, ma'trixspike, catrix spike duplicate, sample (for volatile), and sample extract(:oi secivalatile) at a kno~~ cance~::ation prior to analysis. Internals:a==a:cs a:e used as the basis fa: quantitatio~ of the targe~ compounds .

•

•

•
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GLOSSARY (CQlJ;tinued)

Laboratory Control Sample - A cont:rol sample of know composit:ion. Aqueousand solid laboratory control samples are analyzed using the same samplepreparation, reagents, and analytical methods employed for samplesreceived.

Laboratory Quality Assurance Coord.:ina'tor - An employee of a laboratorywith no analysis or prOduction responsibilities and who implements QAand QC. !his person is responsible for ensuring all quality problemsare resolved.

Ha'b:u - ThepredOlllinant I118terial cOIIIprising the sample to be ,analyzed.The most c01IZIIIon matrices are water, soil/sediment:, and sludge.

Hatru Spike - An aliquot of a matrix (water or soil) spiked with knowquantities of compounds and subjected to the entire analytical procedurein order.to indicate the appropriateness of the method for the mat:rix bymeasuring ..recovery.

Ha'b:u Spike Dapl.icat:e - A second aliquot of the same ma~rix as 'thematrix spike that is spiked in order to determine the precision of themethod.

Method Elank - A blank sample run to ensure reported analytical resultsare not the results of laboratory contamination .

Method Elank/Spike - Is the distilled and/or deionized water for soil orsand spiked lo..ith k.no~ co:::pounds or elements. The method blank asdefined by Contract Laboratory Protocol for organics and the laboratorycontrol sample as defined by Contract· Laboratory Protocol maybe use asthe method blank/spike in the Navy Installation Restoration Program.

Method Detection Limits - Minimum concentrations of a substance that canbe measured and reported witJ1 99% confidence that the value is abovezero. The sUlple is carried through the entire method under idealconditions.

Method of Standard Additions - The addition of three increments of astandard solution (spikes) to sample aliquots of the same size. Measurements are made on the original and after each addition. The slope, xintercept. and y-intercept are determined by least-squares analysis. Theanalyte concentrati"on is determined by tbe absolute value of the xintercept. Ideally, the spike volume is low relative to the sample volume(-lOX of the volume). Standard addition may counteract matrix effects;it I."ill not counteract spectral effects. It is also referred to as
s~aDdard addition.

Out of Control - One or core of several conditions relating to the plo..:tingof cO:1trol data and indicating unacceptable resul"t:s .
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GLOSSARY (continued)

Percent'Solids -!be propor~ion of solid in a soil sample de~ermined bydrying aD aliquo~ of the sample.

Precision - Heasure of the reproducibility of a set of replica~e resul~samong ~hemselves or the agre~~ AmOng repea~ observations made underthe same conditions.

Preparation lllan).: (Reqe.nt lllacl.:.. Method Blank.) - AD. analytiCAl controlthat contains distilled. deionized water and reagents, which is carriedthrough the entire a.nal~ical procedure "(digested and analyzed). Anaqueous method blank is trea~ed with the same reagents as a sample witha ~a~er matrix; a solid method blank is treated with the same reagentsas a soil sample.

Purge and "Irap - AD. anAlytiCAl technique used to isolate volatile(purgable) organics by stripping the compounds from water or soil ·by a
s~ream of iDert gas. trapping the cOCllpounds on a porous polymer trap,and ~hermally desorbing the trapped compounds onto the gas chromatographiccolumn.

Qu.ality Assurance - J. plaDDed system of activities (program) whose purposeis to provide assurance of the reliability and defensibility of the data.

Q'wllity Control - A routine application of procedures for controllingthe monitoring process. QC is the responsibility of all those performingthe hands-on opera~ions in ~he field and "in the labora~ory.

Reagent Water - Wa~er in which an analyte is not observed a~ or abovethe cini~~ quantitation limit of the parame~ers of interest.

Recovery - Usually expressed as a percent. '!he numerical ratio of the
lU:lO~': of analpe measured by ~he laboratory method divided by the knOIol'Il.
a:o~,t of analyteadded to the matrix (i.e., spiked sample) to ~ analyzed.

Reportin.g Detection LiIIl.its - The same as method detection limits with
co~sideration given for practical limitation such as sample size~ matrix
iDte~ferences. and dilutions.

Representativeness - Expresses the degree to which. sample data accuratelya:-.e precisely represent a characteristic of a population. parame~ervariations at a sampling point, or an environmental condition. Representa t i veness is a qualitative paramete"r which is most concerned with the?:o?e: design of the sampling program.

SA-~lc Eolding Times - Times usee to ascertain the validity of resultsbase= OD the holding time of the sample from time of collection to time0: analysis or sample preparation. Holding times may vary depending on
:~e analysis, EPA regional preference, etc.

•

.:

•
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GLOSSARY (continued)

Se.m.ivolatile Compotmds - Cocpounds amenable to analysis by enraction of
the .sample with an organic solvent. Used synonymously with base neutral
acid or extractable compounds.

Serial Dilution - The dilution of ... sample by .. known factor. '-'hen
corrected by the dilution factor, the diluted sample must agree with the
original undiluted sample within specified limits. Serial dilution may
reflect the influence of interferents.

Spikes .~ Known .amounts of specific chemical constituents added by ~he

laboraiory to selected samples to test the appropriateness and recover
efficiencies of specific analytical methods within the actual sample
ma'trices.

Standard Deviation - The square root of the variance of a Get 6f values.

•

•
.....

• .•• r ..

Surrogates - Compounds added to every_blank, sample, matrix spike, matrix
·.spike duplicate, and standard and used to evaluate analytiCAl efficiency

of the method by measurin8 recovery~·· Surrogates are brominated, fluori
na'ted, or isotopically labelled.. compounds not expected to be· detected in
environmental media. These are' used typically in organic methods.

Tentative Identified Compounds - Compounds detected in samples that are
not target compounds, in'ternal' standards or surrogate standards. Up to
30 peaks (those greater than 10% .of peak areas or heights. of nearest
internal standards) are subjected to mass spectral library searches for
ten~a~ive identification.

Total Pietals - Analyte elements ~..hich have been digested prior to analysis.

Variance - The sum of the squares of the difference bet~een the individual
values of a set and the arithmetic mean of the set, divided by one less
than the number of values.

Volatile Compounds - Co~pounds amendable to analysis by the purge and
trap techniques. Used synonymously with purgable compounds.

Data Qualifiers' Definitions as defined by the Contract Laboratory
Protocol for Organic Analysis

U - Indicates compound ~as analyzed for but not detected. The sample
quantitation licit must be corrected for dilution and for percent
moisture.

J - Indicates an esti=a~ed value. This flag is used either ~hen

estimating 8 concen:~ation for tentatively identified compounds
vhere a 1:1 response is assumed, or vhen the mass spectral data
indicate the presence of a compound that meets the identification
cd ter ia but the resul t is less than the sample quanti tation
limit but greater than zero .

,.
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GLOSSARY (con'tinued)

C - !bis flag applies to pesticide results vhere 'the identificationhas been confirmed by gas chromat:ography/mass spectrometry.Single component pesticides ~lO ng/ul in the final extract: shallbe confirmed by gas chromatography/mass spect:rometry •
. ' ..B -!bis flag is used when the analyte is found in the associatedblank as well as in 'the sample .. It indicates possible/probableblank contamination and warns the. data user to t:ake appropriateaction. This flag must be . used . for a TIC as well as for apositively identified 1tl compound.

E - This flag ident:ifies compounds whose concentrations exceed thecalibration range of the gas chromatography/mass spectrometryinstrument for that specific analysis. This flag will not applyt:o pesticides/PCBs analyzed.by.GC/EC methods. If one-Dr morecompounds have a response greater. than full scale ,the sampleor eX'tTact must be diluted and rewly:ed. If the dilution ofthe extract causes any co=pounds identified in the first analysist:o be below the calibration range in the second analysis, thenthe results of both analyses shall be reported.

D - This flag identifies all ~ompo~ds identified in an analysis ata secondary dilution factor. If a sample or extract is reanalyzedat a higher dilution factor, as in the "E" flag above, t:he "DL"suffix is appended to the sample number on the Form I for thediluted sa:ple, and all concentration values reported on that:ore I are flag,ged with the "D" flag.

A - This flag indicates that a TIC is a suspected aldol-condensationp=ocuci.

x - Other specific flags and footnotes may be required to properlydefine the results. If used, they must be fully described andsuch description attached to the Sample Data Summary Packageand the Case Narrative. If more than one is required, Use "y"and "Z," as needed. If more than five qualifiers are requiredfor a sample result, use the "X" flag to cOlllbine several flags.as Deeded. For instance, the "X" flag might cOlllbine the "A." "B,"a:ld "D" flags for SOllle sacple.

••

I

...

•

? - Qt;a li ty control indicates that
cay or may not be p=eseDt).
necessary for verification.

Q - ~o a~al)~ical result.

.data are not usable (colllpound
Resalllpling aDd reanalysis are

•



•

-.

81

GLOSSARY (con~inued)

Inorganic ~ta Qualifiers

1: - The repor~ed value is es~ima~ed because of ~he' presence of
iD~erference. An explana~ory no~e mus~ be iDcluded under Commen~son ~be cover page (if ~he problem applies ~o all samples) or on
~he specific FORH I~IN (if i~ is an isola~ed problem).

H - Duplica~e iDjec~ion precision no~ me~.

N - Spiked sample recovery no~ ~i~hin con~rol limi~s.

S - The repor~ed val ue ~as de~ermined by ~be He~hod of StandardAddi t:iODS •

w- Pos~disges~ion spike for Furnace A~cmic Absorp~ion analysis is
.ou~ of control limi~s (85-115~). ~hile sample absorbance is less
~han 50% of spike absorbance.

+ - Correla~ion coefficient for ~he He~hod of Standard Addition isless ~ban 0.995 .

H (Method) Qualifier

"p" for ICP

"A" for Flame AA

"r tf for Furnace AA

"cv" for Hanual Cold Vapor AA

"AV" for Autcma~ed Cold Vapor AA

"AS" for Semiautoma~ed S~ctropho~ometric

"c" for Hanual Spec~rophotcmetric

"T" for Titrimetric

•
* Duplica~e analysis no~ ~i~hin con~rol limi~s.

•
"~'R" if ~he analyte is Dot required to be analyzed
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JCE'Y CONTACTS FOR nil) NAVY INS1'ALl..Al'ION RES1'ORJUION I'ROGRAH

Mailing Address for Premium l'ransport:

Martin Marietta Energy Systems, Inc.
Highway 58, Building K-1004A, Drop A20
Oak Ridge, TN 37830

Mailing Address for Regular Mail:

Martin Marietta Energy Systems, Inc.
P.O. Box 2003
Oak Ridge, 1'N 37831-7440

Mitzi S. Miller, Program Manager (615) 576-2361

Duties: Organization 'and' assigZlJllent of projects to staff, laboratory
audits, QA/QC review, work plan review, etc., for all branchesof the military.

~ .. ~' ',. r ..
Henry H. Beiro, Project Manager (615) 576-1568

Duties: Sampling plan review, work plan review, field aUdits, etc., fo:
all branches of the military .

Ahmed A. Halouma, Project Manager (615) 574-7251)

Du~ies: Laboratory audits, QA/QC review, work plan r·eview, etc., for
A~y and Corps of Engineers.

Nile A. Luedtke, Project Manager (615) 574-8752

Duties: Laboratory audits, QA/QC reviev, work plan reviev, etc. " for
the Southern Division of the Navy and asbestos site survey pro
jects, plus backup for other project managers, as necessary .

. Glo~ia J. Hencer, Navy Project Hanager (615} 576-1570

Duties: Laborato:-y 8\:idts, QA/QC reviev, vork plan reviev, etc., for
the Navy.

Har~a~et P. Ogava, Sec~etary (574-0400)

Richa~d D. Uestrnoreland, Project Hanager (615) 574-8072

Du':.ies: Laboratory au~its, QA/QC reviev, vork plan reviev, etc., for
the Air Force and Air National Guard; particularly those projects
handled by HAZWRAP .
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Dennis L. Forsberg (615) 574-8515

Duties: Sampling plan review, work plan review, field audi~s, e~c. I for
all branches of ~he military.

NESSA PROGRAM CONTACTS

Anthony R. Sturtzer (805) 982-3449

Navy Energy and Environmen~al Support Activity
Code 112E
Building 835
Port Hueneme, California 93043-5014

Dut ies: Program managemen~ of the Installation Res~oration Program.
Ser-ves as ~he key con~ac~ for NEESA, EFD, and NCR .

•

Je:-:-y Lionelli .. ....

Duties: Assis~ in ~he program management of ~he Installa~ion RestorationProgram. ..

Stephen Eikenberry, Hanager

D~:ies: Ha~ager of the Ins~al1ation Restoration Program.

( -\OD
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3F
SOIL MATRIX' SPli<E/MATRIX SPIKE DUPLICATE RECOVERY FOR!'l

Client Sample ID:
• Name:

.J Code:

SWL-TULSA

SWOK Case No:

Contract:

SDG No:

-
SPIKE SAMPLE

MS I MS QC
ADDED CONCENTRATION CONCENTRATION % LIN ITS

COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC # REC.
================== ========= ============= ============= ======== ========

HMX 16000 O~O

I
14600 91 54-128

RDX 6250 0.0 5430 87 66-109
TNB 5750 0.0 5340 93 57-130
TETRYL 3825 0.0 I 3270 85 32-119
DNB 4875 0.0 4450 91 74-122
TNT 5000 0.0 4580 92 44-124
NB 3500 0.0 3390 97 70-135
26DNT 3875 0.0 3630 94 58-125
24DNT 2400 0.0 2350 98 59-120
2NT

. 7250 0.0 6810 94 79-124 i
4NT 4750 0.0 4420 93 74-128
3NT 5000 0.0 4640 93 79-121
2ADNT 17200 I 0 0 16800 98 ND
4ADNT 18800

r

0.0 18300 97 ND

• E MS analyte recoveries out of QC Limits = o

SPIKE MSD MSD I'

I
ADDED CONCENTRATION % % QC LIMITS

COMPOUND (ug/Kg) (ug/Kg) REC ~ RPD# RPD I 'REC.".

================== ========= ============= ======= ----- =~==~=== ========-----

Hf1X 16000 146CO 91 0 30 I 54-128
RDX 6250 5420 87 0 . 30 66-109
TNB ~750 5310 92 . 6 30 57-130
TETRYL 3825 3470 91 6 45 32-119
DNB 4875 4480 92 1 30 74-122
TNT 5000 4610 92 1 35 44-124
NB 3500 3380 97 0 30 70-135
26DNT 3875 3690 95 2 35 58-125
24DNT 2400 2450

I
102 4 35 59-120

2NT 7250 6770 93 1 35 79-124
4NT 4750 4440

I
93 0 35 74-128

3NT 5000 4640 93 0 35 79-121
2ADNT 17200 17000 I 99 1.2 ND ND
4ADNT 18800 18600 I 99 1.6 ND ND

0 _I-
No of MSD analyte recoveries out of QC Limits = 0
No of RPD's out of QC Limits = 0

•
F-\



3F

SOIL MATRIX.SP:KE/MATRIXSPIKE DUPLICATE RECO~ERY FO~l

I : ~~ame:

Client Sample ID:

.... .J Code:

Sy,'L-TLLS~

SWOK Case No:

Cor.-:ract :

SDG No: •

ND99186000.018800
4ADNT------

SPIKE SAMPLE NS HS I
Q:

ADDED CONCENTRATION CONCENTRATION % LINITS

COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC :! REC...

==============
~===

--------- ~==:=::===:
::,=::=::::

===:=·=:==:
=:=I:=:==::

=

---------

HMX 16000 0.0 14500 91 54-128·

.RDX 6250 0.0 5370 86 66-109

TNB 5750 0.0 5350 93 57-130

TETRYL 3825 J.O 3280 86 32-119
!

DNB 4875 0.0 4460 91 74-122

TNT 5000 0.0 4610 92 44-124

NB 3500 0.0 3380 97 70-135

26DNT 3875 0.0 3800 98 58-125 :
:

240NT 2400 0.0 2490 104 59-120 ,

2NT' 7250

I
0.0 6720 93 79-124

I
I

4NT 4750 0.0 4270 90 I
74-128

3NT 5000 0.0 4620 92 79-121 i

2ADNT 17200 0.0 17000 99 .! ND

f MS analyte recoveries out of QC Limits = 0

%
RPD#

----------

%
MSD

REC
--------------

QC LIMITS ~
RPD REC.:

======== ========i
92 1 30 54-128

89 3 30 66-109

94 1.5 30 57-130

8~ 1 45 32-1l~

93 1 30 74-122

93 1 35 44-124

98 1 30 70-135

96 2 35 58-125

102 2 35 59-120

93 1 35 79-124

89 1 35 74-128

I
93 1 35 79-121

100 1.2 NO ND

I
100 1.1 NO NO

- --- --- ----- -----

14700
5540
5430
3260
4520
4650
3430
3710
2440
6770
4240
4660
17200
la8eO
o

=============

MSD
CONCENTRATION

(ug/Kg)

I SPIKE
I ADDED

==~~~:~~~~========I=~~~~~~~=
HMX 16000

ROX 6250

TNB 575D

TETRYL 3825

DNB 4875

TNT 5000

NB 3500

26DNT 3875

24DNT 2400

2NT 7250

4NT 4750

3NT 5000

2ADNT 17200

4ADNT 18800

No of MSD analyte recoveries out of QC Limits = 0

No of RPD's but of QC Limits = 0

•



~ Name:

3G
EXPLOSIVES SOIL LABORATORY CONTROL SPIKE RECOVERY

• . __.J Code:

SWL-TULSA

SWOK Case No:

Contract:

SDG No:

c~ient Sample ID: LD0701SB A&B -

•

•

SPIKE ~AMPLE LCS LCS QC I

ADDED CONCENTRATION CONCENTRATION % LHlITS I
I

COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC ;r REC. I

================== -------- ============= ============= -------- ========!--------- --------
16000 0.0

I

HMX 14700 92 57-137 !

RDX 6250 0.0 5730 92 77-113 I
TNB 5750 0.0 5290 92 64-125

TETRYL 3825 0.0 3030 79 23-124
,
:

DNB 4875 0.0 4440 91 82-118 i

TNT 5000 0.0 4530 91 75-118 I
NB 3500 0.0 3380 97 69-143

I26DNT 3875 0.0 3610 93 78-117

24DNT 2400 0.0 2330 97 74-126

2NT 7250 0.0 6710 93 78-123 !
:

4NT 4750 0.0 4370 92 79-125 I
3NT 5000 0.0 4640 93 78-121

2ADNT 17200 0.0 16400 95 63-142 I
4ADNT 18800 0.0 18000 I 96 68-157

I
i

I

of Analyte recoveries 'out of QC Advisory Limits= 0

FORM III

f-3



3G
EXPLOSIVES SOIL LABORATORY CONTROL SPIKE RECOVERY

Client Sample ID: LC0701SB A&B

Lf Name:

l.._.J Code: SWOK Case No:

Contract:

SDG No: •.-

---- ========.

QC
LIMITS

REC.

S

C

1 57-137
2 77-113
5 64-125

* 23-124
2 82-118
2 75-118
3 69-143
3 78-117
8 74-126
3 78-123
3 79-125
3 78-121
8 63-142
8 68-157

SPIKE SAMPLE LCS I LC

ADDED CONCENTRATION CONCENTRATION/ %

COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) RE

================== --------- ============= ============= -------------
HMX 16000 0.0 14600 9

RDX 6250 0.0 5780 9

TNB 5750 0.0 4880 8

TETRYL 3825 0.0 357 9

DNB 4875 0.0 4470 9

TNT 5000 0.0 5100 10

NB 3500 O. ·0 3590 10

26DNT 3875 0.0 3610 9

24DNT 2400 0.0 2350 9

2NT 7250 0.0 6740 9

4NT 4750 0.0 4400 9

3NT 5000 0.0 4640 9

2ADNT 17200 0.0 I 16800 9

4ADNT 18800 0.0 18500 I 9

I I
1-

of Analyte =ecoveries out of QC Advisory Limits= 1

•

FORM III

•



• Name:

8E

ANALYTICAL SEQYUENCE SUMHARY

SOUTHWEST LABORATORY OF OKLAHOMA

Lab Code: SWOK
Instrument ID:IN13

Dates of Analyses: 07/11/96 to

Case No:
GC Column ID: ODS-I0

07/11/96

~ -.5

SDG:

-



SOUTHWEST LABORATORY OF OKLAHOMAName:

Lab Code: SWOK
I~strument ID:IN13

8E
~'ALYTICAL SEQYUENCE SUMMARY

Case No:
GC Column ID: ODS-I0

SDG:

- •
Dates of Analyses: 07/11/96 to 07/11/96

page

.'

2 of

CLIENT LAB DATE TIME
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED
====================== ============== ---------- ==========----------
EXPLOSIVE L3A STD 15-209-5 07/12/96 1616
EXPLOSIVE L3B STD 1s-216-s:CA3 07/12/96 1645
1001-DPOs-ls-18 26181.21 07/12/96 1714
1001-DP06-6-9 26181.23 07/12/96 1742
1001-DPOs-12-1s 26181.24 07/12/96 1811
1001-DP06-18-21 26181.25 07/12/96 1840
EXPLOSIVE L3A STD 15-209-5 Q7/12/96 1909
EXPLOSIVE L3B STD 1s-216-s:CA4 07/12/96 1942
BL0701SB BL0701SB 07/12/96 2011
LC0701SBA LC0701SBA . 07/12/96 2108
LD0701SBB LD0701SBB 07/12/96 2234
1001-DP07-9-12 26181.27 07/12/96 2303
1001-DP07-1s-18 26181.28 07/12/96 2331
EXPLOSIVE L3A STD 15-209-5 07/13/96 0000
EXPLOSIVE L3B STD ls-216-s:CAs 07/13/96 0029
1001-DP07-18-21 26181.29 07/13/96 0058
1001-DP08-9-12 26181.32 07/13/96 0126
1001-DP08-1s-18 26181.33 07/13/96 0155
1001-DP08-21-24 26181.34 07/13/96 0234
1001-DP08-21-24MSA 26181. 3sMSA 07/13/96 0252
1001-DP08-21-24MSB 26181.3sMSB 07/13/96- 0321
1001-DP08-21-24MSDA 26181. 36MSDA . 07/13/96 0350
1001-DP08-21-24MSDB 26181;36MSDB 07/13/96 0419
EXPLOSIVE L3A STD 15-209-5 07/13/96 0448
EXPLOSIVE.L3B STD 1s-216-s:CA6 07/13/96 0516

.

.,...
FORM VIII

•

•



• ~LOSIVE CALIBRATION DATA

CALIBRATION FACTOR DATA
Form 9A-l

SW846-8330

Injection File Name Level 1

Injection File Name Level 2

Injection File Name Level 3

Injection File Name Level 4

Injection File Name Level 5

strument ID
l.:olumn ID

IN13
ODS-10

Inj 1
lEX0711,4
lEX0711,S
lEX0711,6
lEX0711,7
lEX0711,8

Inj 2 Inj 3 --

Calibration Date
Number of Calibration Levels:

Line forced thru zero

Calculation Method

07-11-96
5
Yes
Area

COPIPO!fEKT Area : CAL FACTOR: Area :CAL FACTOR: Area :CAL FACTOR: Area :eAL FACTOR: Ares :CAL fACTOR:

IWIE L~v~l 1 : Level 1 Level 2 : Level 2 uv~l 3 : Level 3 l.ev~l 4 : Level 4 uvel5 : L~vel 5 .

:HI1J( 34LO 261 84248 255 185'91 : 281 . : 272487 : 275 321086 : 2/,3

:ROX 202[. 368 '5275 329 97861 355 1'2551 : 346. 170612 310

:TNB 2858 725 71'37 726 155215 788 2239n 757 271687 690

'--·QYL 2138 4LZ 52036 /,30 1121/,2 463 160952 1.42 1913t.8 ~95

• 22/,5 1059 5656" 1067 123093 1166 178805 1125 217613 1:26

I 2nO 787 62/,95 710 13/,593 765 195961 742 236636 672

3421 796 829Ol. no 1tiC36? 843 261386 812 318654 7/,1

"
•T 26"1 522 63850 505 139359 5/,9 198749 523 243958 482

:2/'ONT 3041 987 76048 <;88 165673 1076 236530 1020 28961' 658

:2NT 2137 4B6 51/,52 468 113102 514 16"272 498 200211 455

:4NT 1861 423 46710 /,25 102853 468 149318 452 182225 /,1/,

;3NT 2200 526 54973 52? 120305 573 174104 554 212118 507
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CALIBRATION AND LI~EARITY DATA

Form 9B

;XPLOSIVE CALIBRATION DAT~ - SW846-8330

Injection File Name Level 1

Injection File Name Level 2

Injection File Name Level 3

Injection File Name Level 4

Injection File Name Level 5

.!strument ID
Column ID

IN13
ODS-I0

Inj 1
1EX0711,4
lEX0711,5
lEX0711,6
1EX0711,7
lEX0711,8

Inj 2 Inj 3 - •

Calibration Date
Number of Calibration Levels:

Line forced thru zero
Calculation Method

07-11-96
5
Yes
Area

Component
Name

: Mean : % RSD :
ICal Factor: :

Corr. : Slope : Intercept:

Coeff. : areajamt : :

---------------------------------------------------------------------------

EMX
RDX
TNB
TETRYL
DNR

~vJJNT

24DNT
2NT
4NT
3NT

263
342
737
435
1089
735
792
516
946
484
436
538

5.80
6.59
5.02
5.75
5.12
6.15
4.91
4.76
17.42
4.85
5.18
4.82

0.99425
0.99543
0.99614
0.99451
0.99636
0.99605
0.99633
0.99667
0.94747
0.99652
0.99658
0.99662

259
329
726
421
1079
709
779
505
810
477
434
532

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

•
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CONTINUING CALIBRATION DATA
Form 9C

• 1tial Calibration Date:
inuing Calibration #:

_inuing Cal Date
\...tinuing Cal Level
Instrument ID
Column ID
Injection File Name
~alculation Mode

07-1~-96

1
07-12-96

3
IN13
ODS-10

1EX0711,22
Area

-
---------------------------------------------------------------------------

Component I Response I Cont CF I Init CF I %D I Init CF I %D
I I I I I I

Name I Cont Std I I Mean I I Slope I

I I I I I I

---------------------------------------------------------------------------
IHMX

I 182738 I 277 I 263 5.24 259 I 6.76
I I I

IRDX
I 97680 354 I 342 3.62 329 I 7.70
I I I

JTNB
I 154339 783 I 737 6.29 726 1 7.89
I I I

:TETRYL I 110409 456 I 435 4.99 421 I 8.26
I I I

JDNB
I 123303 1168 I 1089 7.26 1079 I 8.26
I I I

: TNT
I 133752 760 I 735 3.36 709 1 7.20
I I

I

:NB 179649 839 I 792 5.95 779 I 7.79
I

l26DNT 138156 544 I 516 5.37 505 7.63
I

: 24DNT 165155 1072 I 946 13.40 810 32.42
I

:2NT 112821 513 I 484 5.94 477 7.·D
I

:4NT 103159 469 I 436 7.46 434 8.00
I

: 3NT 120025 572 I 538 6.33 532 7.37
I

•
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CONTINUING CALIBRATION DATA
Form 9C

I~:tial Calibration Date:

C~ inuing Calibration #:

_inuing Cal Date
L_.!tinuing Cal Level
Instrument ID
Column ID
Injection File Name
Calculation Mode

07-11-96
2

07-12-96
3
IN13
ODS-I0

lEX0711,32
Area

•-
----------~-------

------------------
------------------

------------------
---

Component I Response I Cont CF I Init CF I %D I Init CF I %D
I I I I I I

Name I Cont Std I I Mean I
, Slope I

I I I I I I

---------------------------------------------------------------------------

IHMX
190335 I 288 263 9.62 I 259 11. 19

I

:RDX 100789 365 342 6.91 I 329 11.13
I

lTNB 160084 813 737 10.24: 726 11. 91

:TETRYL 115270 476 435 9.61 I 421 13.03
I

lDNB 126906 1202 1089 10.40 1 1079 11.42

: TNT 138713 788 735 7.19 709 11. 17

INB
184281 861 792 8.68 779 10.57

126DNT· 141946 I 559 516 8.27 505 10.59 1

I

: 24DNT 165037 I 1072 946 13.32 810 32.321
I

l2NT 115872 I 527 484 8.80 477 10.33:
I

i4NT 106304 I 483 436 10.74 434 11.29:
1

l3NT 124003 I 590 538 9.85 532 10.93:
I

•
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CONTINUING CALIBRATION DATA
Form 9C

In~~ial Calibration Date: 07-11-96

•

inuing Calibration #:
.inuing Cal Date

.tinuing Cal Level
Instrument ID
Column ID
Injection File Name
Calculation Mode

07-12-96
3
IN13
ODS-10

1EX0711,42
Area

-
,.,
I,

Component
Name

: Response : Cont CF : Init CF :
: Cont Std : : Mean :

%D : Init CF :
: Slope:

%D

IHMX 184958 280 :?63 I 6.52 I 259 8.05 I

I I I

:RDX 98470 357 342 I 4.45 I 329 8.57 I

I I I

:TNB 156215 793 737 I 7.58 I 726 9.21 I

I I I

lTETRYL 111411 460 435 I 5.94 I 421 9.25 I

I I I

lDNB 123023 1165 1089 I 7.02 I 1079 8.01 I

I I I

ITNT 134913 767 735 I 4.25 I 709 8.13 I

I I I

:NB 180993 846 792 I 6.74 I 779 8.60 I

I I I

I26DNT 139403 549 516 I 6.33 I 505 8.60 I

I I I

124DNT 166019 1078 946 I 13.99/ 810 33.11:
I

: 2NT 114182 519 484 I 7.22 I 477 8.72 I

I I 1

:4NT 104846 477 436 I 9.22 I 434 9.76 1

I 1 1

:3NT 122670 584 538 I 8.67 I 532 9.74 I

I I I

•
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CONTISUING CALIBRATION DATA

Form .9C

rnitial Calibration Date:

(" tnuing Ca1ibration #:

J.nuing Cal Date

tinuing Cal Level

Instrument 10

Column ID
Injection File Name

Calculation Mode

1"\7-11-96
4

07-12-96
3
IN13
ODS-10

1EX0711,48
Area

•-
-------------------------------

-------------------------------
-------------

Component I Response I Cont CF I Init CF I %D I Init CF I %D

I
I

I I I
I

Name
I Cont Std I

I Mean I I Slope I

I
I

I
I I

I

-------------------------------
-------------------------------

-------------

IHMX
185974 I 282 263 I 7.10 I 259 8.65

I

I

!RDX
98231 I 356 342 4.20 I 329 8.31

I

I

:TNB
155220 I 788 737 6.89 I 726 8.51

I

I

ITETRYL 110906 I 458 435 5.46 I 421 8.75

I

I

:DNB
123368 I 1168 1089. 7.32 I 1079 8.31

I

I

JTNT
134051 I 762 735 3.59 I 709 7.44

I

I

:NB
181276 I 847 792 6.91 I 779 8.77

I

126DNT 139183 I 548 516 6.16 505 8.43

I

I
I

: 24DNT 165487 I 1075 946 13.63: 810 32.68:

I

:2NT
113583 I 516 484 6.66 I 477 8.15 I

I

!
I

i 4NT
104630 I 476 436 8.99 434 9.54 1

I

I

:3NT
121849 I 580 538 7.94 532 9.00 I

I

I

•
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CONTINUING CALIBRATION DATA

Form 9C

•
itial Calibration Date:

inuing Calibration #:

.l.nuing Cal Date
~ ..tinuing Cal Level
Instrument ID
Column ID
Injection File Name
Calculation Mode

07-L.-96
5

07-13-96
3
IN13
ODS-10

1EX0711A,9
Area

-

Component I Response I Cont CF I Init CF I %D I Init CF I %D
I I I I I I

Name I Cont Std I I Mean I I Slope I

I I I I I I

-----------------------------------------------
----------------------------

IHMX
I 189743 287 i 263 9.28 I 259 10.85:

I
, I

:RDX
I 100034 362 I 342 6.11 I 329 10.30:
I

I
I

ITNB
I 158273 803 I 737 9.00 I 726 10.64:

I
I

I

lTETRYL
I 110765 458 I 435 5.33 I 421 8.61 I

I
I

I
I

IDNB
I 125035 1184 I 1089 8.77 I 1079 9.78 I

I
I

I
I

: TNT
I 136498 776 I 735 5.48 I 709 9.40 I

I
I

I
I

INB
I 184742 863 I 792 8.95 I 779 10.85:

I
I

I

: 26DNT
I 141891 559 I 516 8.22 I 505 10.54: .

I
I

I

: 24DNT
I 167240 1086 I 946 14.83: 810 34.09:

I
I

:2NT
I 117239 533 I 484 10.09: 477 11. 64 :

I
,

:4NT
I 107738 490 I 436 12.231 434 12.79:

I
:

: 3NT
I 124776 594 538 10.54: 532 11.62:

I

•

• 203

\=- \3



CONTINUING CALIBRATION DATA
Form 9C

l..itial Calibration Date:

r- inuing Calibration #:

_inuing Cal Date
L._.!tinuing Cal Level
Instrument ID
Cvlumn ID
Injection File Name
Calculation Mode

07-1"..-96
6

07-13-96
3
IN13
ODS-10

1EX0711A,19
Area

- •
-----------------

-----------------
~--------~-------

-----------------
-------

Component
Name

: Response : Cont CF : Init CF :

: Cont Std : : Mean :
%D : Init CF: %0

: Slope:

---------------------------------------------------------------------------

IHMX
I 183896 279 263 I 5.91 259 7.43 I

I
I

I

RDX
I 97779 354 342 I 3.72 329 7.81 I

I
I

I

TNB
I 153220 778 737 I 5.52 726 7.11 I

I
I

I

TETRYL
I 107643 445 435 I 2.36 421 5.55 I

I
I

I

DNB
I 122605 1161 1089 I 6.66 1079 7.64 I

I
I

I

TNT
I 133206 757 735 I 2.93 709 6.76 I

I
!

I

NB 179838 840 792 I 6.06 779 7.91 I

I
I

26DNT 136899 539 516 I 4.42 505 6.65 I

I
I

24DNT 162797 1057 9~6
I 11. 78 I 810 30.53:
I

l2NT 112146 510 ~84
I 5.31 I 477 6.79 I

I I
I

:4NT 102522 466 436 I 6.80 I 434 7.33 I

I I
I

: 3NT 119065 567 538 I 5.48 I 532 6.51 I

I I
I

•

J: - J ~



•
CALIBRATION STANDARDS DATA TABLE

Form 9D

"PLOSIVE CALIBRATION DATA - SW846-833u

jection volume = 200 ul

Amount Units = ng

•

• ~

I COMPONENT IAMT ON COL:AMT ON COL:AMT ON COLIAMT ON COL:AMT ~ COL:

I
I NAME I Level 1 • Level 2 I Level 3 I Level 4 I Level, 5 I

-. I I • I I I

--------------------------------------------------------------------

IHMX
I 13.200 I 330.000 I 660.000 990.000 I 1320.000
I I I

I

lRDX
I 5.500 I- 137.600 I 276.000 412.000 I 550.000
I I I

I

TNB
I 3.940 98.400 I 197.000 296.000 I 394.000
I

I
I

TETRYL
I 4.840 121. COO I 242.000 364.000 I 484.000 I

I
I

I I

DNB
I 2.120 53.000 I 105.600 159.000 I 212.000 I

I
I

I

TNT
I 3.520 88.000 I 176.000 264.000 352.000 I

I
I

I

NB
I 4.300 107.600 I 214.000 322.000 430.000 I

I
I

I

26DNT
I 5.060 126.400 I 254.000 380.000 506.000 I

I
I

I

24DNT
I 3.080 77.000- I 154.000 232.000 440.000 I

I
I

I

2NT
I 4.400 110.000 I 220.000 330.000 440.000 I

I
I

I

14NT
I 4.400 110.000 I 220.000 330.000 440.000 I

I
I

I

13NT
I 4.180 104.400 I 210.000 314.000 418.000 I

I
I

I
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RETENTION TIME DATA TABLE
Form 9E

L:PLosrVE CALIBRATION DAT'

lstrwnent ID
.Jlumn ID

IN13
ODS-10

~·,.;r846-8330

•
Calibration Date 07-11-96

Number of Calibration Levels 5

Number of rnjec-=ions per level: 1

CCPlPOHEHT RT RT RT : J«T : RT

NNlE Level , Level 1- Level.J ·tX~,-,Jc/ jiwJ5

1HIU:
3.55 3.55 I 3.54 3.54 3.52

I

~ RDX 4.84 4.84 I 4.84 4.84 4.82
I

:TNB 5.97 5.97 I 5.96 5.96 5.94.,

:TETRYL 6.72 6.72 I 6.71 6.71 6.69
I

:DNB 7.37 7.36 I 7.35 7.35 7.33

:TNT 8.13 8. '2 8.11 8.'1 8.09

INS 8.45 8.44 8.43 8.43 8.41

:Z6:lNT 9.53 9.52 9.51 9.51 9.49

:24DNT 10.14 10.13 10.12 10.12 10.10

:2NT 11.81 11.81 11.80 11.80 11.n

:4NT 12.58 12.57 12.55 12.56 12.52

:3NT 13.32 13.33 13.31 13.32 13.28

CCllPOHENT RT RT RT. RT RT RT RT RT

NNlE CQ'lt CA1 COnt CA2 CQ'lt CA3 CDnt CA4 CQ'lt CAS CDnt cAb Cant CA7 Cont cAB

3.54 3.55 3.54 3.54 3.54 3.54 I 3.52 3.51
I

.1.. 4.83 4.84 4.&2 4.82 4.83 4.83 I 4.80 4.79
I

:TNe 5.95 5.95 5.93 5.93 5.94 5.94 5.92 5.90

:TETRYL 6.71 6.69 6.67 6.66 6.68 6.68 6.65 6.63

:DNB 7.34 7.32 7.30 7.28 7.3' 7.31 7.28 7.26

iTNT 8.10 8.08 8.05 5. ')4 8.06 8.06 8.04 8.01

:NB 8.42 5.40 8.36 8.35 8.38 8.37 8.35 8.32

:260NT 9.50 "J.46 9.42 9.40 9.4 9.44 9...1 9.38

:24DNT 10.10 10.06 10.01 10.00 10.04 10.04 10.00 9.97

:2NT 11.n 11.72 11.65 11.64 11.69 11.68 11.65 11.62

:4NT 12.53 12.46 12.4Q 12.38 12.44 12.44 12.4Q 12.36

:3NT 13.28 13.21 13.14 13.12 13.19 13.18 13.14 13.1i

CCllPOHEHT PlEAH_1\T STll_CEV 3X SD

IWlE

I HIU: 3.54 0.012 0.037

RDX 4.83 0.016 0.048

TNB 5.94 0.U20 0.060

TETRYL 6.69 0.028 0.085

DNS 7.32 0.034 0.102

TNT 8.08 0.036 0.109

INS 8.39 0.041 0.123

:26DNT 9.46 . 0.051 0.152

."l4DNT 10.06 0.058 0.173

T 1'.72 0.072 0.216

12.48 0.079 0.236

:3NT 13.23 0.084 0.252

-

•
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~~A CALIBRATION - METHOD•••
CALIBRATION FACTOR DATA

Form 9A-l

Injection File Name Level 1

Injection File Name Level 2

Injection File Name Level 3

Injection File Name Level 4

Injection File Name Level 5

Calibration Date
Number of Calibration Levels:

Line forced thru zero
Calculation Method

_lstrument ID
Column ID

INl3
ODS-lO

Inj 1
1EX0711,9
lEX0711,lO
lEX0711,11
lEX0711,12
1EX0711,13

07-11-96
5
Yes
Area

Inj 2 ·Inj 3 -

CGtlPQNEHT Area :CAL. FACTOR: Area :CAL FACTOR: Area :CAL FACTOR: Area ICAL FACTOR: Area :CAL FACTOR:

IWtE Level 1 I Level 1 Level 2 I Level 2 I Level 3 I Level 3 I Level 4 : Level 4 I Level 5 : Level 5 I

I
I

I
I

:4ADNT 1~23 488 : 5360 : 466 : 55663 484 109164 475 213U.4 464

:2ADNT 1921 768 : 8764 : 701 : 90991 728 179981 720 352342 7C5

•
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CALIBRATION ~D LINEARITY DATA

Form 9B

Dr '. CALIBRATION - METHOD

Injection File Name Level 1

Injection File Name Level 2

Injection Fiie Name Level 3

Injection File Name Level 4

Injection File Name Level 5

".lstrwnent ID
Column ID

IN13
ODS-IO

Inj 1
lEX0711,9
lEX0711,10
1EX071I,11
lEX0711,12
lEX0711,13

Inj 2 Inj 3 -- •
Calibration Date
Number of Calibration Levels:

Line forced thru zero

Calculation Method

07-11-96
5
Yes
Area

---------------------------------------------------------------------------

Component
Name

: Mean : % RSD :

ICal Factor' I
I I I

Corr. : Slope : Intercept:

Coeff. : area/amt : :

4ADNT
2ADNT

: 475"
: 724

: 2.25
: 3.72

: 0.99989 : 467
: 0.99992 I 709

: 0.000
: 0.000

•



CONTINUING CALIBRATION DATA

Form 9C

•
:nitial Calibration Date:

,~tinuing Calibration #:

:inuing Cal Date
tinuing Cal Level

Instrument ID
Column ID
Injection File Name
Calculation Mode

('7-11-96
1

07-12-96
3
IN13
ODS-I0

lEX0711,23
Area

-
---~----------------

--------------------
--------------------

---------~--

Component
Name

: Response : Cont CF : Init CF :

: Cont Std : : Mean :
%D : Init CF: %D

: Slope:

---------------------------------------------------------------------------

•

e·

:4ADNT
:~ADNT

I 56333
: 92115

i 490
: 737

~ 475
: 724

: 3.04 : 467
.: 1. 73 : 709

: 4.88 :
: 3.97 :

215



CONTINUING CALIBRATION DATA

Form 9C

Il.i-tial Calibration Date:

I ~inuing Calibration #:

~inuing Cal Date

.tinuing Cal Level

Instrument ID
Column ID
Injection File Name

Calculation Mode

.~ .-1~-96

2
07-12-96

3
IN13
ODS-I0

lEX0711,33
Area

- •
---------------------------------------------------------------------------

Component
Name

: Response : Cont CF : Init CF :

: Cont Std : : Mean :
%D : Init CF: %D

: Slope:

--~----------
-------------

-------------
-------------

----------------
-------

:4ADNT
12ADNT

: 54642
: 89287

: 475
: 714

F-zo

: 475
I 724

I 0.05 I 467

: 1.40 I 709
: 1. 73 :
: 0.78 :

•



CONTINUING CALIBRATION DATA
Form 9t

'itial Calibration Date:

•
tinuing Calibration #:

:inuing Cal Date
\..v11tinuing Cal Level
Instrument 1D
Column ID
Injection File Name

.Calculation Mode

07-.i1-96
3

07-12-96
3
IN13
ODS-I0

1EX0711,43
Area

-

Component
Name

: Response : Cont CF : Init CF :

: ·Cont Std : : Mean :
%D : Init ·CF: %D

: Slope:

-----------------------------------------------
-------------------------

•

•

14ADNT
12ADNT

.'

I 52561
: 86298

: 457
: 690

F-:LI

I 475
: 724

: 3.86 : 467
I 4.70 : 709

: 2 . .14 :
: 2.59 :

218



CONTINUING CALIBRATION DAlA
Form 9C

Initial Calibration Date:

~~ntinuing Calibration #:

.1tinuing Cal Date
_~ntinuing Cal Level
Instrument ID
Column ID
Injection File Name
Calculation Mode

07-11-96
4

07-12-96
3
IN13
ODS-10

lEX0711,49
Area

- •
------------------------------------------------

---------------------------
Component

Name
: Response : Cont CF : Init CF :

: Cont Std: : Mean :
%D : Init CF: %D

: Slope:

---------------------------------------------------------------
14ADNT
12ADNT

: 55010
: 90359

: 478
: 723

: 475
: 724

:'0.62 : 4~7

: 0.21 : 709
: 2.42 :
: 1. 99 :

•



f. '.

CONTINUING CALIBRATION DATA
Form 9C

i..tial Calibration Date: -,-11-96

• 1tinuing Calibration #: 5
ltinuing Cal Date 07-13-96

_."ntinuing Cal Level 3
Instrument 1D IN13
Column 1D OD5-10
.Injection File Name 1EX0711A,10 -
Calculation Mode '. Area

Component
Name

I Response : Cont CF : Init CF :

: Cont Std I I Mean :
%D : Init CF: %D

: Slope:

•

•

/4ADNT
12ADNT

l 56665
I 93782

: 493
I 750

: 475
i 724

I 3.65 : 467
: 3.57 : 709

: 5.50 :
I 5.85 :
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CONTINUING CALIBRATION DATA

Form 9C

~nitial Calibration Date:

•-

0/-11-96
6

07-13-96
3
IN13
ODS-I0

.. lEX0711A,20
Area

r 'ntinuing Calibration #:

ltinuing Cal Date

ntinuing Cal Level

Instrument ID
Column ID
Injection File Name

Calculation Mode

---------------------------------------------------------------------------

Component
Name

: Response : Cont CF : Init CF :

: Cont Std : : Mean :
%D : Init CF :

: Slope:
%0

------ ------------------------
-----------------------~

-------------------

14ADNT
j2ADNT

I 54540
: 90240

: 474
: 722

: 475
: 724

: 0.24 : 467
: 0.34 .: 709

: 1.5-; i
: 1. 86 :

•



•
CALIBRATION STANDARDS DATA TABLE

Form 9D

~ CALIBRATION - METHOD

jection volume = 200 ul

Amount Units = ng

-----------------------------------------------
------------------------------

COMPONENT
NAME

:AMT ON COL:AMT ON COL:AMT ON COL:AMT ON COLlAMT O~ COL:

: Levell: Level 2: Level 3: Level 4: LevelS:

•

•

14ADNT
12ADNT

: 2.300
: 2.500

: 11.500
I 12.500

: 115.000
: 125.000

: 230.000
: 250.000

: 460.000
: 500.000

228
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RETENTION TIME DA.n .~_~

Form 9E

DPA CALIBRATION - METHOD

Calibration Date
Number of Calibration Levels

Number of Injections per level:

;rument ID
~_ ... umn ID

IN13
ODS-10

07-11-96
5
1 - •

CCJlP'ONEKT RT RT RT RT RT

H.W: Level 1 Level 1 level 1

:4AONT 7.89 7.88 7.88 7.88 7.88

:ZADIfT 8.26 8.26 8.26 8.26 8.26

CCJlP'ONEKT RT RT RT RT RT RT ('f+{; RT (,4J: RT

fWlE Cant CA1 Cont CAl Cant CA3 Cont CA4 Cant CAS Cont V: Con~ : Cant CAB

:4ADNT 7.8B 7.86 7.81 7.80 7.83 7.84 7.82 7.79

:2AOIfT 8.26 8.24 8.20 8.18 8.21 8.22 8.20 8.17

C"'POHEHT IlEAH_RT STO_DEV 3X SD

IWlE

:4AONT 7.85 0.035 0.106

:2ADNT 8.23 0.034 0.102

,
~

F- 2,{p



• INJECTION REPORT

Injec~ion F: <MC3> 1 1EX0711,4,1

Acquired on 11-Jul-96 at 17:09:14

Modified on 13-Jul-80 at 14:29:02

Reported on 13-Jul-96 at 14:38:00

INST ID: IN13, COL. TYPE: ODS-II, ID: C~S-lO, INJ:200,CO~#:1

?a;e _

-
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?a;e

INJECTION

Injection F: <MC3> 1 1EX0711,4,1

Acquired on 11-Ju1-96 at 17:09:14

Modified on 13-Jul-80 at 14:29:02

Reported on :3-Jul-96 at 14:30:09

REPORT

- •
ANALYSIS INFO~~TION

14:29:02
14:30:06

Last modified on 13-Jul-80 at

Last ~odified en 13-Jul-80 at

EXP, GC 200
PV
INST. 10: IN13, COL. TYPE: ODS-II, 10: ODS-10,INJ:200,CO~#:1

49 .
1EX0711
EXPLOS
SW846-8330

Analysis 10 :

Analyst name ..•... :

Comment ....••••.•. :

Number of samples.:

Calibration file .. :

Method file :

Method title ..•...·:

SAMPLE INFO~~TION

Sample name : EXPLOSIVE L1A STA~DARD

Sample 10 : 15-211-5: IA1

Sample type : Standard

Sample amount : 1.0000

Number of injections : 1

Bot tie ~umber
: 1

Retention time update : No update

Calibration level identifier : 1

Response factor update : I~itialise •
Dilution factor amounts:

PERCEr:'! MOISTURE : 0.000

PH ~ : 0.000

User fa::tors:
Volume (mL) : 1.000

Dilution : 1.000

Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAl< INFO~'iATION

Peak RT rnins Hght uV Area uVs
1 3.551

,
558 3440

'" 4.844 252 2024-:.

3 5.973 347 2858
4 6.724 255 2138
5 7.369 203 2245
6 8.129 279 2770
7 8.453 285 3421
8 9.529 222 2641
9 10.142 237 3041

ug/rnL Peak name
0.067 HMX
0.031 RDX
0.020 TNB
0.025 TETRYL
0.010 DNB
0.020 TNT
0.022 NB
0.026 26DNT
0.015 24DNT •

{:-Z8



• INJECTION REPORT

Injec~ion F: <MC3> 1 lEX0711,5,1

Acquired on'11-Jul-96 at 17:37:55

Modified ~~ 13-Ju1-BO at 14:2B:36

Reported on 13-Jul-96 at 14:37:14

INST ID:IN13, COL: TYPE: ODS-II, 10: 005-10, I~J:200,COLI:l

?a~e

-
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INJECTION

Injection F: <MC3> 1 1EX0711,5,1

Acquired on 11-Jul-96 at 17:37:55

Modified on 13-Jul-80 at 14:28:36

Reported on l3-Jul-96 at 14:30:29

ANALYSIS INFOR¥~TION

REPORT

?a:;e

- •

Last modified on 13-Jul-80 at 14:29:02

Last modified on l3-Jul-80 at 14:30:06

Analysis 10 ••.••.• :

Analyst name .••... :

Comment .........•. :

Number of samples.:

Calibration file .. :

Method file .....••. :

Method title .•••.. :

EXP, GC 200

PV
INST. 10: IN13, COL. ~YPE: ODS-II, ID:ODS-IO,INJ:200,COL#:1

49
1EX0711
EXPLOS
SW846-8330

SAMPLE INFORv~TION

Sample name ~ : EXPLOSIVE L2A STANDARD

Sample ID : 15-210-5: IA2

Sample type : Standard

Sample amount : 1.0000

Number of injections : 1

Bottl~ Number : 1

Retention time update : No update

Calibration level identifier : 2

Response factor update : Initialise

Dilution factor amounts:

PERCENT ~OISTURE
; 0.000

PH ••••••• ~ •••••••••••••••••••••••••••• : 0.000

User factors:
Volume (mL) : 1.000

Dilution ...•.......................... : 1.000

J1.rnount (g or mL) •••••••••••••••••••••• : 1.000

•

PEAK INFORMATION

Peak RT mins Hght uv Area uVs ug/mL Peak name

1 3.547 12816 84240 1. 631 HMX
., 4.840 5627 45275 0.691 RDX....
3 5.969 8250 71437 0.493 TNB

4 6.720 5956 52036 0.620 TETRYL

6 7.356 4818 56564 0.263 DNB

8 8.120 6238 67.495 0.442 TNT

9 8.440 6761 82904 0.534 NB

10 -9.520 5144 63850 0.633 26DNT

11 10.133 5635 76048 0.387 24DNT •
235
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• INJECTION REPORT

Injection F: <MC3> 1 1EX0711,6,1

Acquired on 11-Jul-96 at 18:06:36

Modified on 13-Jul-80 at 14:28:04

Reported on 13-Jul-96 at 14:36:15

INST IO: IN13, COL. TYPE: ODS-II, 10: OOS-lO, INJ:200,COL#:1
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INJECTION

Injection F: <MC3> 1 lEX0711,6,1

Acquired on 11-Jul-96 at 18:06:36

Modified on 13-Jul-80 at 14:28:04

Reported 01. 13-Jul-96 at 14: 30: Sl

ANALYSIS !NFORY~TION

REPORT

?a,;e

- •

Last modified on l3-Jul-80 at 14:29:02

Last modified on 13-Jul-80 at 14:30:06

Analysis 10.••.... :

Analyst name ••••.. :

Comment •.•..••.•.. :

Number of samples.:

Calibration file .. :

Method file ....•.• :

Method title :

EXP, GC 200
PV
INST. 10: IN13, COL. TYPE: ODS-II, 10: ODS-I0,INJ:200,COL#:1

49
lEX0711
EXPLOS
SW846-8330

SAMPLE INFO~~TION

Sample name : EXPLOSIVE L3A STANDARD

Sample 10 : 15-209-5: IA3

Sample type : Standard

Sample amount : 1.0000

Number of injections : 1

Bottle Number : 1

Retention time update : No update

Calibration level identifier : 3

Response factor ~pdate : Initialise

Dilution factor amounts:

PERCEt'T ~O!STURE : 0.000

PH •••••••••••••• " •••••••.•••••••••••• 0.000

User factors:
Volume (mL) •••••••••••••.••••..••••••• : 1.000

Dilution : 1.000

1\mOU!1t (g or mL) ••••••••••••.•..•••••• : 1. 000

•

PEAl< INFORMATION

Peak RT rnins Hght uV Area uVs
1 3.542 26810 H~5491

2 4.836 11853 97861
3 5.960 17529 155215
4 6.711 12540 112142
6 7.347 10251 123093
8 8.111 13298 134593
9 8.427 14391 180367

10 9.507 11026 139359
11 10.120 12072 165673

ugjrnL Peak name
3.591 HMX
1. 494 RDX
1. 072 TNB
1. 336 TETRYL
0.572 DNB
0.952 TNT
1.161 NB
1. 382 26DNT
0.842 24DNT -3-/.. ~



• INJECTION REPORT

Injection F: <MC3> 1 1EX0711,7,l

Acquired on 11-Jul-96 at 18:35:18

Modified c~ 13-Jul-80 at 14:26:04

Reported on 13-Jul-96 at 14:35:19

INST 10: I~13, COL. TYPE: ODS-II, 10: 005-10, I~J:200,COL#:1
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INJECTION

Injection F: <MC3> 1 1EX0711,7,1

Acquired on 11-Jul-96 at 1S:35:1S

Modified on l3-Jul-SO at 14:26:04

Reported on 13-Jul-96 at 14:31:13

ANALYSIS INFO~~TION

REPORT

?a;e

- •

Last modified on 13-Jul-SO at 14:29:02

Last modified on 13-Jul-SO at 14:30:06

Analysis ID .•••..• :

Analyst name •..•.• :

Comment ....••.•... :

Number of samples.:

Calibration file .. :

Method file .•..... :

Method title ..•... :

EXP, GC 200

PV
INST. ID: IN13, COL. ~YPE: ODS-II, ID: ODS-10,INJ:200,CO~I:l

49
1EX0711
EXPLOS
SWS46-S330

S.~PLE INFO~~TION

Sample name : EXPLOSIVE L4A STANDARD

Sample ID : 15-208-5: IA4

Sample type : Standard

Sai.lple c.::",ount : 1. 0000

~ui.lber of injections : 1

Bott le Number : 1

Retention time ~pdate : No update

Cal~~ration level identifier, : 4

R~sponse factor update '" : Initialise

Dilution factor amounts:

PERCENT MOISTURE.................. ... J.OOO

PH •••••••.••••••••••••••..•.••..•.•••• : O. 000·

User factors:
Volume (mL) : 1.000

Dilution : 1. oeo
Amount (9 or mL) : 1.000

PEAK INFORMATION

•

Peak
1
2
3
4
6
8
9

10
11

RT rnins
3.542
4.836
5.960
6.711
7.347
8.111
8.431
9.51i

10.120

Hght uV
37586
16723
24898
17927
14546
18964
20441
15628
17131

Area uVs
272487
142551
223977
160952
178805
195961
261386
198749
236530

ug/mL Peak name
4.956 HMX
2.070 RDX
1. 476 TNB
1. 806 TETRYL
0.796 DNB
1. 333 TNT
1. 603 NB
1. 884 26DNT
1. 145 24DNT



• J:NJECTJ:ON ,REPORT

Injection F: <MC3> 1 lEX0711,8,1

Acquired on ll-Jul-96 at 19:04:25

Modified on 13-Jul-80 at 14:27:28

Reported on 13-Jul-96 at 14:33:38

INST 10: INi3, COL. TYPE: ODS-II, 10: 005-10, INJ:200,CO~#:1
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?a;e

INJECTION

Injection F: <MC3> 1 1EX0711,8,1

~cquired on 11-Jul-96 at 19:04:25

Modified on 13-Jul-80 at 14:27:28

Reported on ~3-Jul-96 at 14:31:35

REPORT

- •
~NALYSIS INFO~~TION

Last modified on 13-Jul-80 at 14:29:02

Last modified on 13-Jul-80 at 14:30:06

~nalysis 10 :

~nalyst name .•••.. :

Comment •••.••..•.. :

Number of samples.:

Calibration file .. :

Method file :

Method title :

EXP, GC 200
PV
INST. 10: IN13, CCL. TYPE: ODS-II, 10: ODS-10,INJ:200,COL#:1

49
1EX0711
EXPLOS
SW846-8330

SAMPLE INFO~~TION

.'

•

STAN;)ARDEXPLOSIVE !..5A
15-207-5:I~5

Standard
1.0000
1

name :

10 :

type :

amount :

Sarr,ple
Sample
Sample
Sample
Number of injections :

Bottle Number : 1

Rete~tion time update : No update

Calibration level identifie= : 5

Response factor update : ~nitialise

Dilution factor amounts:

PERCENT MOISTURE : 0.000

PH. . • . • • . • • • . • • • • • .. . •••••...•.....••• O. 000

Use:- factors:
Volume (mL) : 1.000

Dilution ' : 1.000

~ount (g or mL) ••••••.•••••.•••..•••• : 1.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 3.520 45727 321086
2 4.818 20870 170612
3 5.942 30862 271687
4 6.693 21567 191368
6 7.329 18207 217613
8 8.089 23277 236636
9 8.409 25603 318654

10 9.489 19421 243958
11 10.098 21325 289611

ugjmL peak name
6.216 HMX
2.605 RDX
1. 876 TNB
2.280 TETRYL
1. 011 DNB
1. 674 TNT
2.051 NB
2.420 26DNT
1.472 24DNT



• , INJECTION REPORT

?a;e

Injection F: <MC3> 1 1EX0711,22,1

Acquired on 12-Jul-96 a~ 01:46:13

Modified on 13-Jul-80 a~ 14:42:44

Reported on 13-Jul-96 at 14:50:29

INST 10: IN13, COL. TYPE: ODS-II, 10: ODS-10~ INJ:200,COL#:1
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INJECTION

Injection F: <MC3> 1 1EX0711,22,1

Acquired on 12-Ju1-96 at 01:46:13

Modified on 13-Jul-BO at 14:42:44

Reported on 13-Jul-96 at 14:43:54

ANALYSIS INFORMATION

REPORT

?a;e _

•-

Last modified on 13-Jul-BO at 14:42:22

Last modified on l3-Ju1-BO at 14:~3:38

Analysis 10 .••.••. :

Analyst name .•.... :

Comment ..•....•... :

Number of samples.:

Calibration file .. :

Method file :

Method title :

EXP, GC 200
PV
INST. 10: INl3, COL. TYPE: ODS-II, 10: 00S-10,INJ:200,COL#:1

49
lEX0711
EXPLOS
SWB46-B330

SAMPLE INFORMATION

sample name : EXPLOSIVE L3A STANDARD

Sample 10 : 15-209-5: CAl

Sample type : Standard

sample amount : 1.0000

Number of injections : 1

Bot t le Number : 1

Retention time update : No update

Calibration level identifier : 3

Response fac~or update : No update

Dilu~ion factor amounts:

PERCENT MOISTURE ; 0.000

PH ••••••••••••••••••••••••.•••..•••••• : 0.000

User factors:
Volume (roL} •••••••••.••••••••••••••••• : 1.000

Oilu<;:icn : 1.000

Amount (9 or mL} : 1000.000

PEAK INFOfUo'.1I.TION

•

Peak
1
""L.

3
4
6
8
9

10
11

RT mins
3.538
4.827
5.951
6.707
7.338
8.102
8.418
9.498

10.102

Hght uV
26468
11781
17451
12423
10196
13222
14288
11007
12045

Area uVs
182738

97680
154339
110409
123303
133752
179649
138156
165155

ug/mL Peak name
3.474 HMX
1. 428 RDX
1. 047 TNB
1.269 TETRYL
0.566 DNB
0.910 TNT
1. 134 NB
1. 339 26DNT
0.873 24DNT •247



• INJECTION REPORT

Injection F: <MC3> 1 lEX0711,32,1

~cquired on 12-Jul-96 at 11:29:29

Modified on 13-Jul-BO at 14:42:50

Reported on 13-Jul-96 at 14:49:39

INST IO: IN13, COL. TYPE: ODS-II, IO: 005-10, INJ:200,COL#:1
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?a:;e

INJECTION REPORT

Injection F: <MC3> 1 1EX0711,32,1

Acquired o~ 12-Jul-96 at 11:29:29
Modified on 13-Jul-60 at 14:42:50
Reported o~ 13-Jul-96 at 14:44:14

ANALYSIS INFO~~TION

- •

Last modified on 13-Jul-80 at 14:42:22
Last modified on 13-Jul-80 at 14:43:38

Analysis ID ..•.••. :
Analyst name •••.•• :
Comment ...•.•..•.• :
Number of samples.:
Calibration file .. :
Method file ..••... :
Method title :

EXP, GC 200
PV
INST. ID: IN13, COL. TYPE: ODS-TI, ID: ODS-10,INJ:200,CO:#:1
49
1EX0711
EXPLOS
SW846-8330

SAMPLE INFORMATION

sarr.:>le name : EXPLOSIVE L3A STANDARD
Sample 10 : 15-209-5:CA2
Sample type : S=a~dard

Sample amount ..•...................... : 1.0000
tlumber of injections : 1
Bottle Number : 1

Retent~on time u?date : No update
Calibration level identifier : 3
Response factor update : No update

Dilution factor amounts:
PERCENT ~OISTURE ....................•. : 0.000
PH. • • • • • • • • • • • • • • • . • • • • • • • • • • • • . • • • • • •. O. ·OC i

User factors:
Volume (mL) ••••••••••••.•••••..••••••• : 1.000
Dilution : 1.000
Amount (g or mL) : 1000.00C

PEAK INFORMATION

•

Peak
1
2
3
4
6
8
9

10
11

RT mins
3.551
4.836
5.951
6.693
7.324
8.080
8.396
9.462

10.062

Hght uV
28579
12778
18685
13305
10950
14083
15207
11751
12783

Area uVs
190335
100789
160084
115270
126906
138713
18428.i
141946
165037

ug/mL Peak name
3.619 HMX
1. 474 RDX
1. 086 TNB
1. 325 TETRYL
0.583 DNB
0.944 TN'.:'
1. 163 NB
1. 375 26DNT
0.872 24DNT



• INJECTION REPORT

Injection F: <MC3> 11EX0711,42,l

Acquired on 12-Jul-96 at 16:16:34 )

Modified on 13-Jul-80 at 14:42:58

Reported on 13-Jul-96 at 14:49:06

INST IO: IN13, COL. TYPE: ODS-II, IO: ODS-10, INJ:200,COL#:1
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?a:;e _

INJECTION REPORT

Injection F: <MC3> 1 1EX0711,42,1 4IIt
Acquired on 12-Jul-96 at 16:16:34

Modified on 13-Jul-80 at 14:42:58 ~

Reported on 13-Jul-96 at 14:44:36

ANALYSIS INFO~~TION

Last modified on 13-Jul-SO at 14:42:22

Last modified on 13-Jul-SO at 14:43:38

Analysis 10••....• :

Analyst name ....•• :

Comment ....•.....• :

Number of samples.:

Calibration file .• :

Method file :

Method title :

EXP, GC 200
PV
INST. 10: IN13, COL. TYPE: ODS-II, 10: ODS-10,INJ:200,COL#:1

49
lEX0711
EXPLOS
SWS46-8330

SAMPLE INFO~~TION

sample name : EXPLOSIVE L3A STA~D~~

Sample 10 : 15-209-5:CA3

Sample type : Standard

Sar.lple amount : 1.0000

Number of injections : 1

Bott'.e Number : 1

Retention time update ...............•. : ~o upda~e

Calibration level identifier : 3

Response factor update : No ~pdate

Dilution factor amounts:

PERCENT PoOl STURE : o. COO

PH ............•....................... : O.COO

User factors:
Volume (mL) : 1.000

Dilution '" .. : 1.000

Amount (g or mL) •••••••••••••••••••••• : 1000.000

4IIt

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 3.538 27253 1849S8
.., 4.822 12185 98470...
3 5.933 17989 156215
4 6.667 12815 111411
6 7.298 10487 123023
8 8.049 13553 134913
9 8.360 14732· 180993

10 9.418 11323 139403
11 10.013 12396 166019

ug/mL Peak name
3.516 HMX
1. 440 RDX
1. 060 TNB
1. 281 TETRYL
0.565 DNB
0.918 TN'l'
1. 143 NB
1. 351 26DNT
0.877 24DNT



• INJECTION REPORT

Injection F: <MC3> 1 1EX0711,46,1

Acquired on 12-Jul-96 at 19:09:03

Modified on 13-J~1-80 at 14:43:02

Reported on 13-Jul-96 at 14:48:10

INST IO: IN13, COL. TYPE: ODS-II, ID: 005-10, INJ:200,COL#:1
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INJECTION

Injection F: <MC3> 1 lEX07ll,48,1

~cquired on 12-Jul-96 at 19:09:03

Modified on 13-Jul-80 at 14:43:02

Reported C~ 13-Jul-96 at 14:44:58

ANALYSIS INFO~~TION

REPORT

?--""• Q,,:, - -

•-

Last modified on 13-Jul-80 at 14:~2:22

Last modified on 13-Jul-80 at 14:43:38

~nalysis IO ...••.. :

~nalyst name •••••. :

Comment .....••...• :

Number of samples.:

Calibration file .. :

Method file .•..•.. :

Method title :

EXP, GC 200
PV
INST. IO: IN13, COL. TYPE: ODS-II, IO: 00S-10,INJ:200,COL#:1

49
1EX0711
EXPLOS
SW846-8330

SAMPLE I~FO~~TION

Sample name : EXPLOSIVE L3A S7AND~RD

Sample IO : lS-209-S:CA4

Sample type : Standard

Sample amount '" : 1.0000

Number of injections : 1

Bottle Number : 1

Retention time update : No update

Calibration level identi!ier : 3

Response factor update : No update

Dilution factor amounts:

PERCEaT HOI STURE : O. 000

PH •••••••••••••••••••.•.•••••••••••••• : 0.000

User factors:
Volume (mL) : 1.000

Dilution : 1.000

Amount (g or mL) •••••••.••••.••••••••• : 1000.000

•

PEAK INFOFJo<.ATION

Peak RT mins Hght uV Area uVs
1 3.538 27036 185974
2 4.818 12057 98231
3 5.929 17744 155220
4 6.658 12596 110906
6 7.284 10409 123368
8 8.036 13422 134051
9 8.347 14601 181276

10 9.400 11206 139183
11 9.996 12273 165487

ug/mL Peak name
3.536 HMX
1.436 RDX
1. 053 TNB
1.275 TETRYL
0.566 DNB
0.912 TNT
1. 144 NB
1. 349 26DNT
0.875 24DNT •

):.: ,".
•• • J ; ..



• INJECTION REPORT

?a;e

Injectio~ F: <MC3> 1 1EX0711A,9,~

Acquired on 13-Jul-96 at 00:00:37

Modified on 13-Jul-SO at 14:12:36

Reported on 15-Jul-96 at 15:07:46

INST 10: IN13, COL. TYPE: ODS-II, 10: 005-10, IKJ:200,CO~#:1
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Page

INJECTION REPORT

Injection F: <MC3> 1 1EX0711A,9,1

Acquired on 13-Jul-96 at 00:00:37

Modif ied '- .. 13-Jul-80 at 14: 12: 36

Reported on lS-Jul-96 at 15:07:00

ANALYSIS INFO~~TION

- •

Last modified on 13-Jul-BO at 14:42:22

Last ~odified on 15-Jul-BO at 14:57:22

Analysis ID •..•... :

Analyst name •.•... :

Comment ...••.••.•. :

Number 'of samples.:

Calibration file •. :

Method file ...••.. :

Method title ....•. :

EXP, GC 200

PV
INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-10,INJ:200,COL/:l

20
1EX0711
EXPLOS
SW846-8330

SAMPLE INFORMATION

Sample name ......•.................... : EXPLOSIVE L3A STANDARD

Sample ID : 15-209-5: CAS

Sample type : Standard

Sarr.p1e amount : 1.0000

Number of injections : 1

Bottle Number : 1

Retention time update : No update

Calibration level identifier : 3

Response factor update : No update

Dilution factor amounts:

PERCENT MOISTURE : 0.000

PH : 0.000

User factors:
Volume (mL) •••••••••••••••...•.•.••••• : :.000

Dilution...•.......................... : 1.000

Amount (g or mL) ••••••••••.•••..•.•••• : loDe. 000

•

PEAK INFORMATION

Peak Rr mins tight uV Area uVs
1 3.542 28203 189743
2 4.827 12547 100034
3 5.938 18266 158273
4 6.680 12750 110765
6 7.311 10715 125035
8 8.062 13733 136498
9 8.378 15121 184742

10 9.444 11511 141891
11 10.044 12569 167240

ug/mL Peak name
3.553 HMX
1. 446 RDX
1. 078 TNB
1. 262 TETRYL
0.563 DNB
0.926 TNT
1. 146 NB
1. 362 26DNT
0.885 14DNT •259



• INJECTION REPORT

Injection F: <MC3> 1 lEX0711A,19,1

Page

Acquired on 13-J'ul-96 at 04:48:00 -
Modified on 13-J'ul-80 at 14:14:12

Reported on lS-J'ul-96 at 15:08:37

INST ID: IN13, COL. TYPE: ODS-II, ID: ODS-l0, INJ':200,COL#:1
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INJECTION

Injec~ion F: <XC3> 1 1EX0711A,19,l

Acquired on 13-Jul-96 at 04:48:00

Modified on 13-Jul-80 at 14:14:12

Reported 0 •. ls-Jul-96 a~ 15: 08: 10

ANALYSIS INFO~~TION

REPORT

?a;e _

•-

Las~ modified on 13-Jul-80 at 14:42:22

Last modified on ls-Jul-80 at 15:07:56

Analysis ID .•..... :

Analyst name .••..• :

Comment'•••..•••..• :

Number of samples.:

Calibration file •. :

Method file ...•... :

Method title ..•... :

EXP, GC 200
PV
INST. 10: IN13, CO~. TYPE: ODS-II, 10: 00S-10,INJ:200,COL#:1

20
1EX0711
EXPLOS
SW846-8330

SAMPLE INFO~~TION

Sa~ple name : EXPLOSIVE L3A S7i\NOARD

Sample IO : ls-209-s:CA6

Sample type : Standard

sample amount : 1.0000

Number of injections : 1

Bottle Number ..•...................... : 1

Retention time update : No update

Calibra~ion level identifier : 3

Response factor update : ~c update

Dilution factor amounts:

PERCENT MOISTURE : 0.000

PH •••••••••••••••••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••••••••••••••.••••••. : 1.000

Dilution : 1.000

Amount (g or mL} ••••••••••••.••••••••• : 1000.000

•

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 3.542 25955 183896
2 4.827 11586 97779
3 5.938 17163 153220
4 6.680 11978 107643
6 7.311 10069 122605
8 8.062 13044 133206
9 8.373 14174 179838

10 9.440 10845 136899
11 10.036 11871 162797

ug/mL Peak name
3.444 HMX
1. 413 RDX
1.044 TNB
1. 226 TETRYL
0.552 DNB
0.904 TNT
1.116 NB
1.314 26DNT
0.861 24DNT

•... 6.



• INJECTION REPORT

Injection F: <MC3> 1 1EX0711,9,l

Acquired on 11-Jul-96 at 19:33:05

Modified on 18-Jul-80 at 10:08:58

Reported on 18-Jul-96 at 10:13:45

INST 10: IN13, COL. TYPE: ODS-II, 10: 005-10, INJ:200,COL#:1

Page
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INJECTION

Injection F: <MC3> 1 1EX0711,9,1

Acquired on 11-Jul-96 at 19:33:05

Modified on ~6-Jul-SO at 10:0S:5S

Reported on lS-Jul-96 at 10:09:01

AnALYSIS INFOR."1ATION

REPORT

?a:;e

- •

Last modified on lS-Jul-SO at 10:08:58

Last modified on lS-Jul-SO at 10:0~:02

Analysis 10 :

Analyst name .•..•. :

Comment ........•.• :

Number of samples.:

Calibration file .. :

Method file :

Method title :

EXP, GC 200

PV
INST. ID: IN13, COL. JYPE: ODS-II, 10: ODS-10,INJ:200,COL#:1

49
1EX0711B

EXPLOS
S\oiS46-S330

SAMPLE INFORP~TION

Sample name
: EXPLOSIVE L1B ST~DARD

Sample ID
: 15-218-5: IAl

Sample type
: Standard

Sample amount
: 1.0000

Number of injections ' : ~

Bottle Number
: 1

Retention time update : No update

Calibration level ide~tifie=
: 1

Response factor update : =~itiali5e

D~lution factor amounts:

PERCENT MOISTURE .....................• : o. 000

PH
: 0.000

User factors:

Volume (mL) •••••••••••••.•••••.•
.••••• : 1.000

Dilution
: 1.000

Amount {g or mL) ••••••••••••...•••••
•• : 1. 000

PEAK INFOR1"~TION

•

Peak RT mins
1 7.889
2 8.258

Total
Residual

Hght uV
108
154

261
o

Area uVs
1123
1921

3044
o

ug/mL Peak name
0.012 4ADNT
0.014 2ADNT

0.026
0.000

•283



• INJECTION REPORT

Injection F: <MC3> 1 lEX0711,10,1

Acquired on ll-Jul-96 at 20:01:45

Modified on lS-Jul-80 at 10:08:00

Reported on lS-Jul-96 at 10:13:07

INST IO: IN13, COL. TYPE: ODS-II, IO: 005-10, INJ:200,COL#:1
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INJECTION

Injection F: <MC3> 1 1EX0711,10,1

Acquired on 11-Jul-96 at 20:01:45

Modified on 18-Jul-80 at 10:08:00

Reported on 18-Jul-96 at 10:09:45

ANALYSIS INFOR.u.ATION

REPORT

?a;e •

- •

Last modified on lS-Jul-80 at 10:08:58

Last Modified on lS-Jul-SD at 10:04:02

Analysis ID ......• :

Analyst name ....•. :

Comment •........•. :

Number of samples.:

. Calibration file •. :

Method file :

Method title :

EXP, GC 200
PV
INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-10,INJ:200,COL#:1

49
1EX0711B
EXPLOS
$W846-8330

Sk~PLE INFOR.~TION

Sample name : E:XPLOSrVE L23 STAr:DARD

sample ID : 15-217-5:IA2

Sample type : Sta:1dard

Sample amount : 1. 0000

Number cf inJections : 1

Bottle Number : 1

Retention time update : Nc update

Calioration level identifier : 2

Response factor ~pdate : Initialise

Dilution factor amounts:

PERCE!'T MO: STURE : 0.000

PH •••••••••••••••••••••••••••••••••••• : 0.000

User factors:

Volume (mL) ••••••••••••••••••••••••••• : 1.00e

Dilution : 1.000

Amount (g or mL) : 1. 000

PEAK I1,FORMATION

•

Peak RT mins
1 7.880
2 8.262

Total
Residual

Hgh't uv
485
714

1199
o

Area uVs
536·0
8764

14124
o

ug/mL Peak name
0.057 4ADNT
0.0612ADNT

0.118
0.000

••
285



• rNJEC~rON
REPORT

Injection F: <MC3> 1 lEX0711,11,1

~cquired on ll-Jul-96 at 20:30:26

Modified on 18-Jul-80 at 10:08:04

Reported on l8-Jul-96 at 10:12:20

INST ID: IN13, COL. TYPE: ODS-II, ID: ODS-10, INJ:200,COL#:1
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INJECTION

Injection F: <MC3> 1 lEX0711,11,1

Acquired on l1-Jul-96 at 20:30:26

Modified on 1c-Jul-80 at 10:08:04

Reported on 18-Jul-96 at 10:10:01

MJALYSIS INFO~v~TION

REPORT

?a;e

- •

Last modified on 18-Jul-80 at 10:08:58

Last modified on 18-Jul-80 at 10:0~:02

Analysis ID ..•...• :
Analyst name :

Comment .........•• :

Number of samples.:

Calibration file .. :

Method file :

Method title :

EXP, GC 200
PV
INST. ID: IN13, COL. TYPE: ODS-II, 10: ODS-l0,INJ:200,CO~#:1

49
lEX0711B
EXPLOS
SW846-8330

S~~PLE INFC~~TION

sample name : EXPLOSIVE :'33

Sample 10 : 15-216-5: IA3

Sample type : Standard

Sample amount : 1. DeCO

Number of injections : ~

Bottle Number : 1

Retention time update : Nc update

Calibration level identifier : 3

Response factor update : I~itialise

Dilution factor amounts:

PERCENT MOISTURE : U.OOO

PH •••••••••••••••••••••••••••••.••.••• : 0.080

User fa::tors:
Volume (mL) ••••••••••••••••••••.•••.•• : 1.000

Dilution : 1.000

Amount (g or mL) •••••••••••.•••••••••• : 1.000

S7ANDARD

•

PEAK INFORMATION

Peak RT rnins Hght uV Area uVs ug/mL Peak name

1 7.876 5066 55663 0.589 4ADNT

2 8.262 7441 90991 0.633 2ADNT

Total 12507 146654 1.222

Residual 0 a 0.000

•287



• INJECTION REPORT

Injection F: <MC3> 1 lEX0711,12,1

?a;e _

Acquired on ll-Jul-96 at 20:59:07

Modified 18-Jul-80 at 10:08:08
-

on

Reported on 18-Jul-96 at 10:11:46

INST ID: IN13, COL. TYPE: ODS-II, ID: 005-10, INJ:200,COL#:1
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INJECTION

Injection F: <MC3> 1 lEX0711,12,1

Acquired on ll-Jul-96 at 20:59:07

Modified on 18-Jul-80 at 10:08:08

Reported on 18-Jul-96 at 10:10:17

ANALYSIS INFO~~~ION

REPORT

?a;e

- •

Last modified on 18-Jul-80 at 10:08:58

Last modified on 18-Jul-80 at 10:04:02

Analysis 10 ...••.. :

Analyst name ....•• :

Comment •..••..•••• :

Number of samples.:

Calibration file .. :

Method file :

Method title :

EXP, GC 200
PV
INST. 10: IN13, COL. TYPE: ODS-II, 10: 00S-10,INJ:200,COLI:l

49
1EX0711B
EXPLOS
SW846-8330

S~U.PLE 1NFO~u.ATION

Sample name : EXPLosrlE L4S STAr:DARO

Sample 10 : 15-215-5:1A4

Sample type : Standard

Sample amount : 1. 0000

Number of injections : 1

Bottle Number .•....................... : 1

Reter.tion time update : No update

Calibration level ider.~i~ie: : 4

Response ~a=tor update : Initialise

Dilution factor amounts:

PERCENT MOISTURE : 0.000

PH ••••••.•••••••••••••••••..••...•••• '.: O. 000

User factors:

Volume (mt) : :.000

Dilution : 1. 000

Amount (9 or mL) •••.•••.•••.•.•.•.•••• : 1.000

PEAK INFORMA7ION

Peak RT mins Hght uV Area uVs ug/mL Peak name

1 7.876 9823 109164 1.156 4ADNT

2 8.258 14452 179981 1.25'1 2ADNT

Total 24275 289146 2.407

Residual 0 0 0.000

•

•289
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• INJEC-:r.'ION REPORT

Injection F: <MC3> 1 lEX0711,13,1

Acquired on ll-Jul-96 at 21:27:48

Modified on lB-Jul-80 at 10:08:12

Reported on lB-Jul-96 at 10:11:12

INST ID: IN13,·COL. TYPE: ODS-II, ID: ODS-l0, INJ:200,COL/:1

?a;e

-

o
. 10 20 30 40

I
50, //IV

2 ..,
. ).

(

4
I
,I
I

I I

• 6i I

Ii
'"

I

II

, -I

-I
'- ,__ 4ADNT
i
i

1.-
_.,. '::-.;;..=',- 2ADNT

I \'

I
1

10 ~

12

14

• 230



INJECTION

Injection F: <MC3> 1 lEX0711,13,1

Acquired on ll-Jul-96 at 21:27:48

Modified on 1:-Jul-80 at 10:08:12

Reported on 18-Jul-96 at 10:10:35

ANALYSIS INFO~v~TION

REPORT

?a:;e

- •

Last modified on lS-Jul-80 at 10:08:58

Last modified on l8-Jul-80 at 10:04:02

Analysis ID ..•..•. :

Analyst name •..•.. :

Comment •.•.......• :

Number of samples.:

Calibration file •• :

Method file •••..•. :

Method title ....•. :

EXP, GC 200
PV
INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-10,INJ:200,COL#:1

49
lEX0711B
EXPLOS
SW846-8330

S~V.PLE INFORMATION

Sample name : EXPLOSIVE :'53 STA~;DARD

Sample ID : 15-214-5:IAS

Sample type : Standard

sample amount : 1.0000

Number of i~jections : 1

Bottle Number : 1

R~tentior. time update : No update

Calibration level identifier : 5

Response factor update : I~~tialise

Dilution factor amounts:

PERCENT MOISTURE : ~.OOO

PH : 0.000

User factors:

Volume (roL) ..•........................ : 1.000

Dilution : 1.000

~"nount (g or mL) ••••••••••••••.•..•••• : 1.000

PEAK INFORMhTION

Peak RT mins Hght uV Area uVs ug/mL Peak name

1 7.876 19040 213444 2.285 4ADNT

2 8.258 28106 352342 2.';86 2ADNT

Total 47146 565786 4.771

Residual 0 0 0.000

•

•
291



• INJECTION REPORT

Injection F: <MC3> 1 lEX0711,23,1

Acquired on 12-Jul-96 at 02:14:5B

Modified on IB-Jul-BO at 10:15:10

Reported on 18-Jul-96 at 10:23:37

INS! ID: IN13, COL. TYPE: ODS-II, ID: ODS-I0, INJ:200,COL#:1
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INJECTION

Injection F: <MC3> 1 lEX0711,23,1

Acqui~ed on 12-Jul-96 at 02:14:58

Modified on 1~-Jul-80 at 10:15:10

Reported on 18-Jul-96 at 10:23:18

ANALYSIS INFO~~TION

REPORT

?a:;e

- •

Last modified on 18-Jul-80 at lO:16:~0

Last modified on 1S-Jul-BO at 10:23:08

Analysis ID .••.... :

Analyst name .•.... :

Comment •.........• :

Number of samples.:

Calibration file .. :

Method file ......• :

Method title .•.... :

EXP, GC 200

PV
INST. IO: IN13, COL. TYPE: ODS-II, IO: 00S-10,INJ:200,COL#:1

49
1EX0711B

EXPLOS
SW846-8330

SAMPLE INFO~~TION

Sample name ......•.................... : EXPLOSIV~ L3S S7ANOARO

Sample IO
: lS-216-S:CAl

sample type
: Standard

sample amount
: 1.0000

Numbe~ of injections : 1

Bottle Nur.1ber
: 1

Retention time update : No update

Calibration level identifier : 3

Resp~nse factor update : No update

Oiluti~n factor amounts:

PERCENT MOISTURE .•.................... : O. OeD

PH ••••••••••••••••••••••••
•••••.•••••• : O. 000

User factors:

Volume (mLl
: 1.000

Dilution
: 1.000

Amount (g or roLl : 1000.000

PEAK INFORMA7ION

Peak RT mins Hght uV Area uVs ug/mL Peak name

1 7.876 5163 56333 0.593 4ADNT

2 8.262 7587 92115 0.636 2ADNT

Total 12751 148447 1.229

Residual 0 0 0.000

•

•293



• INJECTION REPORT

Injection F: <MC3> 1 lEX0711,33,1

Acquired on 12-Jul-96 at 11:56:10

Modified on 16-J~1-60 at 10:15:22

Reported on 16-Jul-96 at 10:24:16

INST IO: IN13, COL. TYPE: ODS-II, IO: 005-10, INJ:200,COL#:1
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INJECTION

Injec~ion F: <MC3> 1 1EX0711,33,1

Acquired on 12-Jul-96 at 11:58:10

Modified on 18 ;~1-80 at 10:15:22

Reported on 18-Jul-96 at 10:23:58

ANALYSIS INFOR¥~TION

REPORT

?a;e _

-- •

Last modified on 18-Jul-80 at 10:16:30

Last modified on 18-Jul-80 at 10:23:52

Analysis 10 :

Analyst name ....•• :

Comment ......••••. :

Number of samples.:

Calibration file .. :

Method file ...•... :

Method title :

EXP, GC 200

PV
INST. 10: IN13, COL. TYPE: ODS-II, 10: ODS-10,INJ:200,COL#:1

49
1EX0711B

EXPLOS
S~'846-8330

S~~PLE INFO~v~TION

Sample name
: EXPLOSIVE L3B STANDARD

Sample 10
: 15-216-5:CA2

sample type
: S~a:':dard

Sample. amount
: 1.0000

Number of injections : 1

Bottle Number
: 1

Retention time update : No update

Calibration level identifier : 3

Response factor update : 1:0 ·.;pdate

Dilution ~actor amounts:

PERCENT HOIS7URE : ~.OOO

PH
: C.COO

User factors:

Volume (mLl .•••.•.•••...•............. : :.000

Dilution .....•••...................... : 1. 000

Amount (g or mLl •••..•.••............. : :'000.000

PEAK INFOR.v~7ION

•

Peak RT mins
1 7.858
2 8.240

Total
Residual

Hght uV
4992
7344

12336
o

Area uVs
54642
89287

143929
o

ug/mL Peak name
0.575 4ADNT
0.6172ADNT

1.192
0.000

295 •



• INJECTION REPORT

Injection F: <MC3> 1 lEX0711,43,1

Acquired on 12-Jul-96 at 16:45:18

Modified on 18-Jul-80 at 10:15:28

Reported on 18-Jul-96 at 10:24:44

INST 10: IN13, COL. TYPE: ODS-II, 10: 005-10, INJ:200,COL#:1
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INJECTION

Injection F: <Me3> 1 1EX0711,43,1

Acquired on 12-Jul-96 at 16:45:18

Modified on 18-~ul-80 at 10:15:28

Reported on 18-Jul-96 at 10:25:03

ANALYSIS INFO~~TION

REPORT

?a;:e

•-

Last modified on 18-Jul-80 at 10:16:30

Last m~dified on lS-Jul-80 at 10:24:58

Analysis ID ...•••• :

Analyst name .••... :

Comment ......••••• :

Number of samples.:

Calibration file .. :

Method file •...... :

~ethod title :

EXP, GC 200
PV
INST. ID: IN13, COL .. TYPE: ODS-II, ID: ODS-10,INJ:200,COL#:1

49
1EX0711B

EXPLOS
SW846-8330

S~V.PLE INFORMATION

Sample name
: EXP:OSIVE L3B S:AN~ARD

Sample ID
: 15-216-5:CA3

Sample type
: Star.dard

sample amount
: 1.0000

Number 0; injections : 1

Bottle Number
: 1

Retention time update : No update

Calibration level identifier : 3

Response factor update : No ~?date

Dilution :actor amounts:

PERCENT MOISTURE : 0.000

PH •••••••••••• , •••••••••••••..•.•..•••
: O. 000 .

User factors:

Volume (mLl ••••••••••••••••••••..•••.• : 1.000

Dilution
: 1.000

Amount (g or mL)
: 10CO.OOO

PEAK INFORMATION

•

Peak RT mins
1 7.813
2 8.196

Total
Residual

Hght uV
4888
7211

12098
o

Area uVs
52561
86298

138859
o

ug/mL Peak name
0.553 4ADNT
0.596 2ADNT

1.149
0.000

•
2S7



• IN.:TEC-::'ION REPORT

Injec~ion F: <HC3> 1 1EX0711,49,1

Acquired on 12-Jul-96 at 19:42:26
Modified on lS-Jul-SO at 10:15:34
Reported on lS-Jul-96 at 10:25:43
INST ID: IN13, COL. TYPE: ODS-II, ID: ODS-10, INJ:200,COL#:1
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INJECTION

Injection F: <MC3> 1 1EX0711,49,1

~cquired on 12-Jul-96 at 19:42:26
Modified on 1°-Jul-80 at 10:15:34
Reported on lS-Jul-96 at 10:25:24

ANALYSIS INFO~~TION

REPORT

?a:;e

- •

Last modified on lS-Jul-SO at 10:16:30
Last modified on 18-Jul-SO at 10:24:58

Analysis ID .... ···:
~nalyst name ..•• ··:
Comment ...•••.•••• :
Number of samples.:
Calibration file .. :
Method file .••.. ··:
Method title ....• ·:

EXP, GC 200
pv
INST. ID: IN13, COL. TYPE: ODS-II, IO: ODS~10,INJ:200,COL#:1

49
lEX0711B
EXPLOS
sW846-8330

SAMPLE INFOR¥~TION

Sample name ········: EXPLOSIVE L33 S':'ANDARD
sample ID ··········: 15-216-5:CA4
sample type ···········: Standard
Sample amount ············: 1.0000
Number of injections ·.········: 1
Bottle Number ...•........ ·············: 1

Retention time update ········: No update
calibration level identifier : 3
Response factor update ·········: No update

Dilution factor amounts:
PERCENT MOISTURE ···········: C. 000
PH ••••••••••.•••••••••••••••••.•..•••• : O.COO

User factors:
volume (mL) ···········: 1.000
Dilution. . . . . . . . .. 1.000
Amount (g or rnL) ••••••••••••• ·········: 1000.000

PEAK INFORMATION

•

Peak RT rnins
1 7.804
2 8.187.

Total
Residual

H ht uV
5019
7374

12393
o

Area uVs
55010
90359

145370
o

u rnL Peak name
0.579 4ADNT
0.624 2ADNT

1. 203
0.000

299 .'



• J:N3ECTION REPORT

Injection F: <MC3> 1 1EX0711A,lO,1

Acquired on 13-Jul-96 at 00:29:20

Modified on lS-Jul-SO at 10:15:46

Reported on lS-Jul-96 at 10:22:12

INST ID: IN13, COL. TYPE: ODS-II, ID: ODS-10, INJ:200,COL#:1
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INJECTION

Injection F: <MC3> 1 lEX0711A,10,1

Acquired on 13-Jul-96 at 00:29:20

Modified on lS-Jul-SO at 10:15:46

Reported on lS-Jul-96 at 10:21:53

ANALYSIS INFORMATION

REPORT

?a:;e

- •

Last modified on lS-Jul-SO at 10:16:30

Last modified on lS-Jul-S0 at 10:21:36

Analysis 10 ••••••• :

Analyst name .••... :

Comment .•••.•.•.•. :

Number of samples.:

Calibration file .. :

Method file :

Method title :

EXP, GC 200
PV
INST. ID: IN13, COL. TYPE: OOS-II, IO: 00S-10,INJ:200,COL#:1

20
1EX0711B
EXPLOS
SWS46-S330

SAMPLE INFO~~TION

Sample name : EX?~OS!VE L3B S7~~OARD

Sample 10 .....•............•......•... : lS-216-S:CAS

sample type : Standard

Sample a:r.our:t : 1.0000

Nu~ber of injections : 1

Bottle Nur::ber 0 •••••••••••• : 1

Retention time update : No update

Calibration level identifier : 3

Response factor update : No update

Dilution :actor amounts:

PERCENT MOISTURE :. C. 000

PH ••••••••••••••••••••••••••••.••••••• : C.OOO

User factors:

Volume (mL) •••••••••••••••.••••••••••• : 1.000

Dilution : 1.000

Amount (9 or mL) •••••••••..•.•.••••••• : 1000.000

PEAK :NFORMATION

•

Peak RT rnins
1 7.831
2 8.213

Total
Residual

Hght uV
5119
7564

12683
o

Area uVs
56665
93782

150447
o

ug/rnL Peak name
0.596 4ADNT
0.648·2ADNT

1. 244
0.000

•301



• :INJECTION REPORT

Injection F: <MC3> 1 lEX0711A,20,1

Acquired on 13-Jul-96 at 05:16:47

Modified on 18-Jul-80 at 10:15:52

Reported on lS-Jul-96 at 10:22:55

INST ID: IN13, COL. TYPE: ODS-II, !D: O~S-lO, INJ:200,COL#:1
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INJECTION

Injec~ion F: <MC3> 1 lEX0711A,20,1

Acquired on 13-Jul-96 at 05:16:47

Modified on lb-Jul-BO a~ 10:15:52

Reported on lB-Jul-96 a~ 10:22:36

ANALYSIS INFO~~T!ON.

REPORT

?a;e _

- •

Last modified on 1B-Jul-BO at 10:16:30

Last. ~odified on lB-Jul-BO at 10:22:26

Analysis 10 .•...•. :

Analyst name ..•.•• :

Comment •...•..•••. :

Number of samples.:

Calibration file .. :

Method file :

Method title ....•. :

EXP, GC 200
PV
INST. :0: IN13, COL. TYPE: ODS-II, 10: ODS~10,INJ:200,COL#:1

20
lEX0711B
EXPLOS
SWB46-B330

SAMPLE INFO~V~T!ON

sample name : EXPLOSIVE L33 STA~DARD

sample !D : 15-2l6-5:CA6

Sample type : Sta~dard

Sample amount : 1.0000

r!umber of injections : 1

Bot t le Number : 1

Retention time uFdate : ~o update

Calibration level identifier '" .. : 3

Response factor update : No update

Dilution fact~r amounts:

PERCENT MOISTURE : 0.000

PH •••••••••.•••••••••••••••••••••••••• : C. 000

User factors:
Volume (rr.L) : 1.000

Dilution : 1.000

Amount (g or rnL) ••••••••••••••...••••• : 1000.000

PEAK I~:ORMATION

Peak RT mins Hght uV Area uVs ug/mL Peak naIl'l.e

1 7.836 4891 54540 0.574 4ADNT

2 8.218 7235 90240 0.623 2ADNT

Total 12126 144780 1.197

Residual 0 0 0.000

•

•3U3



EXPLOSIVES ANALYSIS DATA SHEET

• Lab Name:

Lab Code:

SWL-TULSA

SWOK Case No:.

EPA SAMPLE NO:

II BL0701SA i-----,SDG:

Extraction Method: SONC

Sample Amt: 2g % Moisture 0

Extraction Volume: lO.OOmL

Matrix: (soil/water)

GPC Clean-up (Y/N) N

SOIL Lab Sample ID:

Date Received:

Date Extracted:

Date Analyzed:

Dilution Factor:

BL0701SA

07/01/96

07/11/96

2

-

COMPOUND
CONCENTRATION rNITS:
(ug/L or ug/Kg) ug/Kg Q

•

•

------------------HMX-------------------------

------------------DNB-------------------------

------------------TNT----~--------------------

------------------NB--------------------------
I

1------------------26DNT-----------------------

------------------24DNT-----------------------

------------------2NT-------------------------

FORM I

D
2jOO

1000

250

650

250

250

260

260

250

250

250

250

300

300

U

U

U

U

U

U

U

U I

u

U

U

Iu
U

,j 18



?age

INJECTION REPORT

Injection F: <MC3> 1 1EX0711,14,l ~

Acquired on ll-Jul-96 at 21:56:29

Modified on 18-Jul-80 at 10:54:02

Reported on ..Lo-Jul-96 at 11:19:37

INST ID: IN13, COL. TYPE: ODS-II, ID: 005-10, INJ:200,COL/:1
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•
INJECTION REPORT

Injec~ion F: <MC3> 1 1EX0711,14,1

Acquired on 11-Jul-96 at 21:56:29

Modified on lS-Jul-SO at 10:54:02

Reported on lS-Jul-96 at 10:54:04

ANALYSIS INFORMATION

-

Last modified on 18-Jul-80 at 10:54:02

Last modified on 18-Jul-80 at 10:53:54

Analysis IO ..••••. :

Analyst name ..•..• :

Comment ......•..•. :

Number of samples.:

Calibration file •• :

Method file •...••. :

Method title .•..•. :

EXP, GC 200

PV
!NST. IO: IN13, CO~. TYPE: OOS-II, IO: 00S-10,INJ:200,COL#:1

49
lEX0711

EXPLOS

SW846-8330

•

SAMPLE INFORMATION

Sample name .....•..................... : BL0701SA

Sample 10
: BL0701SA

Sample type
: Sample

Sample amount
: 2.0000

Number of injections : 1

Bottle Number
: 1

Dilution factor amounts:

PERCENT MOISTURE : 0.000

PH .....•..... ; : O. 000

User factors:

Volume (mL) ••• "••••••••••••••••••••.•
•• : 10.000

O:.lution
: 2.000

Amount (g or mL) •••••••••••••••••••••• : 2.000

PEAl< INFLJrtMATION

•

Peak RT mins Hght uV

Total 0
Residual 35

Area uVs

o
172

ug/Kg Peak name

0.000
-1.345



EXPLOSIVES ANALYSIS DATA SHEET

Lab Name:

Lab Code:

SWL-TULSA

SWOK Case No: SDG

EPA S.M1PLE NO:

BL0701SB

•
Sample Amt: ~g % Moisture 0

Extraction Volume: 10.00rnL

Extraction Method: SONC

Matrix: (soil/water)

GPC Clean-up (Y/N) N

SOIL Lab Sa"ple ID:

Date Received:

Date Extracted:

Date Analyzed:

Dilution Factor:

BL0701SB

07/01/96

07/12/96

2

-

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/KgCOMPOUND

i------------------HMX-------------------------/
------------------RDX-------------------------I

------------------TNB-------------------------

------------~-----TETRYL----------------------

------------------DNB-------------------------j

------------------TNT-------------------------

I--------------~---NB-------------------------
------~-----------26DNT-----------------------

------------------24DNT-----------------------
I

------------~-----2NT-------------------------1

------------------4NT-------------------------

------------------3NT-------------------------

------------------2ADNT-----------------------

------------------4ADNT-----------------------

FORM I

o
2'/00

1000

250

650

250

250

260

260

250

250

250

250

300

300

Q

U

,U

U

U

U

IU

•u

U

U

U

U

U

U

U

'-

~21·



• INJECTION REPORT

Injection F: <HC3> 1 1EX0711A,1,1

Acquired on 12-Jul-96 at 20:11:06

Modified on 19-Jul-80 at 09:38:18

Reported on 19-Jul-96 at 09:45:28

INST ID: IN13, COL. TYPE: 'ODS-II, ID: ODS-10, INJ:200,COL#:1
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INJECTION

Injection F: <MC3> 1 1EX0711A,1,1

Acquired on 12-Jul-96 at 20:11:06

Modified on 19-Jul-BO at 09:3B:1B

Reported on 1~-Jul-96 at 09:3B:35

ANALYSIS INFORMATION

REPORT

- •

Last modified on 19-Jul-BO at 09:3B:18

Last modified on 19-Jul-BO at 09:37:34

Analysis ID :

Analyst name .•.... :

Comment ......•.••. :

Number of samples.:

Calibration file .. :

Method file :

Method title :

EXP, GC 200
PV
INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-10,INj:200,COL#:1

20
1EX0711
EXPLOS
SWB46-B330

SAMPLE INFORMATION

Sample name : BL0701SB

Sample ID : BL0701SB

Sample type : Sample

sample amount : 2.0000

Number of injections : 1

Bottle Number : 1

Dilution factor a~ounts:

PERCENT MOISTURE : 0.000

PH , : O. 000

User factors:
Volume (mLl : 10.000

Dilution , .: '2. 000

Amount (g or mL) : 2. O'JO

PEAl< INFORMATION

e·

Peak RT mins
2 7.987

Total
Residual

Hght uV
10

10
38

Area uVs
74

74
197

ug(Y.g Peak name
5.009 TNT

5.009
-1.543

423 •



Quanterra Incorporated
880 Riverside Parkway
West Sacramento, California 95605

916373·5600 Telephone
916372·1059 Fax

August 7, 1998

QUANTERRA INCORPORATED PROJECT NUMBER: 300612
PO/CONTRACT:

IJ~"~uanterra
Environmental
Services

•

•

DearMr._

This report contains the analytical results for the one sample received under chain of custody
by Quanterra Incorporated on July 25, 1998. This sample is associated with your•••
~project. .

The case narrative is an integral part of this report.

If you have any questions, please feel free to call me at (916)374-4362.

. Sincerely,

~~ ., '---~--.~n~oks
Project Manager

Fi-/



TABLE OF CONTENTS •
QUANTERRA INCORPORATED PROJECT NUMBER 300612

Case Narrative

Quanterra's Quality Assurance Program

Sample Description Information

.Chain of Custody Documentation

Summary Report

Nitroaromatics and Nitramines (Aqueous) - Method 8330
Sample(s): 1

Sample Data
Instrument Retention Time Windows
Initial Calibration
Continuing Calibration
Method Blank Data
Laboratory Control Sample Data
Matrix SpikelMatrix Spike Duplicate
Instrument Analysis Log Copies
Sample Extraction/Preparation Log Copies
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•

•

•

IJ}\,;:;,'uanferra

CASE NARRATIVE

QUANTERRA INCORPORATED PROJECT NUMBER 300612

There were no anomalies associated with this project.

FI-3



QC Batch

~~,
~'uanterra

Quanterra - Western Region
Quality Control Definitions

:::::::::::r@:::::::::::::mrrQP::r~ft;;m~t::::::II::::;':'m::::'H:@:::'}j:::::::j:j::':I::::'j:j:j:j:::jI:@iIf:I':::':::::::::I:j:j:::f::::::::I::::::::::fftt~{iij!ij9AI:}::':::i":}t/:::::::(::}':@:::/::::,@i:::,::::m:i,@mi/:@

A set of up to 20 field samples plus associatedlab~ratoryQC
samples that are similar in composition (matrix) and that are
processed within the same time period with the same reagent
and standard lots.

•

Source: Quanterra® QualIty Control Program, Polley QA-003, Rev. 0, 8/19/96.

Duplicate Control Sample
(DCS)

Duplicate Sample (DU)

Laboratory Control Sample
(LCS)

Matrix Spike and Matrix Spike
. Duplicate (MSIMSD)

Method Blank (MB)

Surrogate Spike

Consist of a pair of LCSs analyzed within the same QC batch
to monitor precision and accuracy independent of sample
matrix effects. This QC is performed only if required by
client or when insufficient sample is available to perform
MSIMSD.
A second aliquot of an environmental sample, taken from the
same sample container when possible, that is processed
independently with the first sample aliquot. The results are
used to assess the effect of the sample matrix on the
precision of the analytical process. The precision estimated
using this sample is not necessarily representative of the
precision for other samples in the batch.
A volume of reagent water for aqueous samples or a
contaminant-free solid matrix (Ottawa sand) for soil and
sediment samples which is spiked with known amounts of
representative target analytes and required surrogates. An
LCS is carried through the entire analytical process and IS

used to monitor the accuracy of the analytical process
independent of potential matrix effects.
A field sample fortified with known quantities of target
analytes that are also added to the LCS. Matrix spike
duplicate is a second matrix spike sample. MSs/MSDs are
carried through the eritire analytical process and are used to
determine sample matrix effect on accuracy of the
measurement system. The accuracy and precision estimated
using MSIMSD is only representative of the precision of the
sample that was spiked.
A sample composed of all the reagents.(in the same
quantities) in reagent water carried through the entire
analytical process. The method blank is used to monitor the
level of contamination introduced during sample preparation
steps.
Organic constituents not expected to be detected in
environmental media and are added to. every sample and QC
at a known concentration. Surrogates are used to determine
the efficiency of the sample preparation and the analytical
process.

•

•
R-if
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~;'uanferra

,..,I!.:..

SAMPLE DESCRIPTION INFORMATION
. for

Corporation

•

•

lab 10 Client ID

30·0612·0001·SA

Fl-6

Matrix

AQUEOUS

Sampled Received
Date Time . Date.

24 JUL 98 12:30 25 JUL 98 .



Chain of
Custody Record

OUA.4124

#J))
~uanterra

~
S'

Client Projecl Manager Dale Chain Of Cuslody ~mrr517
Address Telephone Number (Area Code}lFax Number Lab Number

Page of
Cily ISlale Zip Code Sile Contact AnalysIs

Project Name CarrierlWaybill Number

Contrecl/Purchase Order/Ouote No.

Sample Type
Total Containers

Condition on ReceiptSample 1.0. No. and Description Date Time
Volume

Preservative
Type No.

.

Speciaf fnslruclions

-/OCLeVe,

0/. 0 fl. 0 ttl.

Possible Hazard Idenlificalion

o Non-Hazerd 0 Flammabfe
Tum Around Time Required

o Normal 0 Rush

o Skin Irritant o Poison B o Unknown

Sample Disposal

o Relurn To Client

Projecl Specific (Specify)
o Disposaf By Lab o ArChive For Months

,. Relinquished By IDale , ITime I,. Received By IDale ITime

2. Relinquished By Dale Time 2. Received By Dale _. .1.Time _

3. Relinquished By Dale Time 3. Received By IDale ..I~me_. _

Comments

DISTRfBunON:.- Slays wilh Sample; CANARY - Relurned 10 Client wilh Report; PINK - Field Copy • •
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"

Nitroaromatics and Nitramines
(Aqueous)· - Method 8330

·F7-7



~)\ .
~uanterra

Nitroaromatics and Nitramines by HPLC
Method 8330 •

Client Name:
Client 10:
LAB 10:
Matrix:
Authorized:

300612-0001-SA
AQUEOUS
25 JUL 98

.~.( -- . -..... ~ .-

Sampled: 24 JUL 98
Prepared: 28 JUL 98

Received: 25 JUL 98
Analyzed: 04 AUG 98

Dilution Factor: 1.0

"
Parameter Result Units

ROX 1.3 ug/L
1,3-Dinitrobenzene NO ug/L
Nitrobenzene NO ug/L
2,4,6-Trinitrotoluene NO ug/L
Tetryl NO ug/L
2,4-0initrotoluene NO ug/L
2,6-0initrotoluene NO ug/L
2-Am-DNT NO ug/L
4-Am-DNT NO ug/L
2-Nitrotoluene NO ug/L
4-Nitrotol uene NO ug/L
3-Nitroto1uene NO ug/L

Surrogate Recovery

2,4-Dinitrofluorobenzene 87 %

Reporting
Limit Qualifier

5.0 J
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
8.5
7.9

Acceptable Range

65 - 135 •

Note J = Result is detected below the reporting limit or is an estimated concentration.
NO = Not Detected

Reported By: Jon Edmondson Approved By: Emily Uebelhoer •

The cover letter is an integral part of this report.
Rev 230787

Ff?



• QC LOT ASSIGNMENT REPORT
HPLC Analysis Area

~'uanterra

•

Laboratory
Sample Number

300612-0001-SA

QC Matrix

AQUEOUS

QC Lot Number QC Run -Number
QC Category _ (OCS) (LCS/BLANK)

8330-COE-A 28 JUL 98-13028 JUL 98-130

•
FJ-7



8330-IRPMS-1C-A
8330
AQUEOUS
28 JUL 98-130
04 AUG 98

METHOD BLANK REPORT
HPLC Analysis Area
Project: 300612

Test:
Method:
Matrix:
QC Lot:
Analyzed:

Analyte

RDX .
1,3-Dinitrobenzene
Nitrobenzene
2,4,6-Trinitrotoluene
Tetryl
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Am-DNT
4-Am-DNT
2-Nitrotol uene
4-Nitrotoluene
3-Nitrotoluene

Surrogate

2,4-Dinitrofluorobenzene

NO = Not Detected

1'1))
~uanterra

•

•



I .

~~).
~'uanterra

~ DUPLICATE CONTROL SAMPLE REPORT
HPLC Analysis Area
Project: 300612

Method: 8330
Concentration Units: ug/L

Analyzed Date: 04 AUG 98 Time: 19:28

Category: 8330-COE-A Explosives by HPLC
Testcode: 8330-IRPMS-IC-A
Matrix: AQUEOUS
QC Lot: 28 JUL 98-13D

--~----~-Concentration-------- Accuracy Preci s i o·n .
Analyte Spiked ------~Measured----- . (%) (RPD)

DCSI DCS2 DCSI DCS2 Limits DCS Limit

HMX 0.500 0.468 0.473 94 95 65-135 1.2 35
1,3,5-Trinitrobenzene 0.500 0.468 0.470 94 94 65-135 0.51 35
RDX 0.500 0.432 0.453 86 91 65-135 4.6 35
1,3-Dinitrobenzene 0.500 0.425 0.461 .85 92 65-135 8.1 35
Nitrobenzene 0.500 0.369 0.458 74 92 65-135 22 35
2,4,6-Trinitrotoluene 0.500 0.511 0.495 102 99 65-135 3.2 35

I Tetryl 0.500 0.510 0.512 10~ 102 65-135 0.47 35
2,4-Dinitrotoluene 0.500 0.486 0.485 97 97 65-135 0.12 35
2,6-Dinitrotoluene 0.500 0.432 0.487 86 97 65-135 12 35
2-Am-DNT 0.500 0.453 0.478 91 96 65-135 5.2 35
4-Am-DNT 0.500 0.482 0.456 96 91 65-135 5.5- 35
2-Nitrotoluene 0.500 0.414 0.504 33 101 65-135 19 35
4-Nitrotoluene 0.500 0.413 0.552 83 110 65-135 29 35

~ 3-Nitrotoluene 0.500 0.430 0.523 86 105 65-135 20 35

---------Concentration--------
Surrogate Spiked -------Measured-~--- Accuracy(%)

DCSI DCS2 DCSI DCS2 Limits

2,4-
Dinitrofluorobenzene 2.6 2.4 2.4 90 92 65-135

~calculations are performed before rounding to avoid round-off errors in calculated results.

FI-/I



RUSH TAT

•QUANTERRA - SACRAMENTO
PROJECT DETAIL: GC DEPARTMENT

8330-IRPMS-IC-A (90.3) 1.(T: 1).

Formaster
_________- 98 ENTER: - 98

___- 98 PEER: - 98

•

TIME DELIVERED: 16:46

FINAL: - 98

05 AUG 98

dS - 98

DATE DELIVERED FOR LIMS ENTRY

LIMS
ENTER:

FINAL:

DATE TO FINAL REVIEW:

DATE DELIVERED TO DATA CONTROL: _~g)=~__- 98

________ No problems (d+i) ____~)(~_ See Anomaly Sheet (d+i)

COMMENTS:

GC·0037 (1.0) 7/9/91

•
Fj-/2
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Organics Haw Data Pacltage

. 'Ffl3



Sample oala

TJ- J'f

•

•

•



Note J = Result is detected below the reporting limit or is an estimated concentration.
NO = Not Detected

The cover letter is an integral part of this report.
Rev 230787•

Reported By: Jon Edmondson Approved By: Emily Uebelhoer

tl-/~



. [AUG SV] 109 4H 04AUG9814S0,10,1
Reported on 4-AUG-1998 at 23:31

Injection Report

Acquired on 4-AUG-1998 at 23:06

Quanterra, Inc (West Sacramento)

Page 1 •

LC4UV
109LC4UV90S0
75:25:0/2-22-50:00:50/2"
Var-LCSSOO UV Hypersil-C8
300612-1 770ML/20ML

Analyst Name
Lims Id
Cormnent
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

Sample
8

Amount=1.00000

H20:2%THF/MeOH:Methanol (Analysis)
lS0x4.6rmn Sum SN2S1486 8330M

PEAK INFORMATION

Peak RT mins RT Exo Haht uV pob Peak name Width

1 3.422 0.000 18 0.00000

2 3.804 3.769 3377 7.31382 HMX

3 7.031 6.907 445 1.29424 RDX

4 8.000 0.000 130 0.00000

5 8.569 8.476 1564 2.25634 2.4-D1n1trofluorobenzene(Surr)

6 10.622 0.000 81 0.00000

7 13.13B 0.000 127 0.00000

B 13.955 14.07B 17 0.03354 TETRYL.

9 14.453 0.000 29 0.00000

10 1B.1B7 0.000 24 0.00000

11 21.457 0.000 74 0.00000

12 23.500 0.000 37 0.00000

13 24.373 0.000 54 0.00000

14 24. B7l 0.000 199 0.00000

Totals

Unknowns 7B3 0.00000

Named 5403 10.B9795

Grand Total 51B5 10.B9795

ANALYSIS SUMMARY

B.O

5.3

11.7

13.9

12.3

12.B

20.3

11.2

13.9

lB.1

32.0

14.9

3.2

5.3

•

Method 8330 HY
Run sequence EXP4RY1
Calibration 03AUG98
External standard calibration using height
Calibration last modified on 4-AUG-1998 at 22:55
Calibration initialised on 12-DEC-1997 at 21:47
Method last modified on 4-AUG-1998 at 16:40

Uncalibrated peaks use user factor (0.0000) •



• [AUG SV]
Quanterra, Inc (West Sacramento)

109 4H_04AUG981450/10/1
300612-1 770ML/20ML. Amount : 1.000.
Varian 5560/UV9050 @250nm flow=1.5 injection volume=200uL
Acquired on 4-AUG-1998 at 23:06
Reported on 4-AUG-1998 at 23:31
Box 1 (of 1)
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Quanterra I W. Sacramento
Chromatography summary

Analysis ID: [AUG SVJ
Acquired: HPLC-#4

109 4H_04AUG981450, 10 •
4-AUG-1998 at 23:06

------------------------------------------------------------------------------------
Sample: 300612-1 770ML/20ML Mult: 20.00 Dilf: 1.00 Div: 770.0
Method Pile: 8330_HY 75:25:0/2-22-50:00:50/2-- H20:2%THF/MeOH:Methanol (Analysis)
Calibration: 03AUG98 8330H 2.5-1000ng/mL Phenomenex Hypersil C8 SN251486

- ------------------------------------------------------ ---~--------------------------

Target-Analyte Results

Peak Name
1 HMX
2 1.3.5-Trinitrobenz
3 RDX 7.031 +0.12
4 2.4-Dinitrofluorob 8.569 +0.09
5 1.3-Dinitrobenzene
6 Nitrobenzene
7 2.4.6-Trinitrotolu
8 TETRYL 13.956 -0.12
9 2.4-Dinitrotoluene

10 2.6-Dinitrotoluene
11 2-AM-4.6-Dinitroto
12 4-AM-2.6-Dinitroto
13 2-Nitrotoluene
14 4-Nitrotoluene
15 3-Nitrotoluene

. RL
7.313 ~ N~

"...:'" "
445 1.2942~5.~

1564 2.2563 f'.
5.00
5.00
5.00

17 0.0335 UF 5.00
5.00
5.00
5.00
5.00
10.0
8.50
7.90

•

Surrogate Results
Peak Name

4 2.4-Dinitrofluorob

Amount
Spiked

2.60

Amount
Found %Rec
2.2563 87

-Limits-
65 - 135 )

------------------------------------------------------ ----~-------------------------

----------------------------------------~------------- ------------------------------

Notes:
B330-IRPHS-1C-A

Q/WS SUM 3.29A ~I' _~ -1~(\ ~ ~ .

Range Flags (R)
U - Under calibration Range
o - Over calibration Range
X - Not calibrated

Reviewer:

Peak Type Flags (P)
* - Flat top Peak
F - Forced baseline
M. Modified baseline

Date:
Printed: 08/04/98

~St~
23:31:27 •
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Lab Name:
Instrument ID:

Column:
Serial #:

QUANTERRA SACRAMENTO
LC#4
Hypersil C8
237022

(8330 RT WINDOWS)
•

STANDARD 1:
STANDARD 2:
STANDARD 3:

DATE
07/28/98
07/28/98
07/29/98

TIME
13:55
19:38
09:17

\.

Component
RT 1

HMX 3.689
1,3,5-Trinitrobenzene 6.533
RDX 6.942
2,4-Dinitrofluorobenzen 8.578
1,3-Dinitrobenzene 9.564
Nitrobenzene 11.396
2,4,6-Trinitrotoluene 12.924
TETRYL 14.302
2,4-Dinitrotoluene 15.671
2,6-Dinitrotoluene 16.871
2-AM-4,6-Dinitrotoluene17.476
4-AM-2,6-Dinitrotoluene18.142
2-Nitrotoluene Co) 18.987
4-Nitrotoluene (p) 19.378
3-Nitrotoluene (m) 20.213

RT 2
3.724
6.507
6.924
8.560
9.547

11.378
12.889
14.231
15.609
16.800
17.404
18.089
18.951
19.333
20.187

RT 3
3.751
6.498
6.916
8.551
9.538

11.440
12.907
14.213
15.644
16.853
17.422
18.080
19.031
19.431
20.267

FI-20

3X STD.
DEVIATION

0.093
0.055
0.040
0.041
0.040
0.096
0.053
0.141
0.093
0.111
0.112
0.101
0.120
0.147
0.122

•

•
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Quanterra / W. Sacramento Calibration 1:D: [AUG_~Vlt 109 03AUG98 •
Ca1ibration Statistics Summary 1:nstrument 1:D: '<~;--- Page 1 of 1

File: 03AUG98 Title: 8330H 2.5-1000ng/rnL Phenomenex Hypersil C8 SN251486
Curve Type: Line forced thro' zero (AVG RF) Weighting: l/X sqd

# Peaks: 15 Calibration based on: Height

RT Component Name
Calibration

Factor
RSD

t
Dynamic Range

Low High

3.77 HMX 11. 993 3.7 5.00 1000
6.49 1,3,5-Trinitrobenzene 21.426 9.5 5.00 1000
6.91 RDX 8.9406 6.4 5.00 1000
8.48 2,4-Dinitrofluorobenzene(Surr) 17.998 4.6 5.00 150
9.44 1,3-Dinitrobenzene 21. 547 8.7 2.50 1000

11.27 Nitrobenzene 10.802 6.0 5.00 1000
12.73 2, 4, 6-Trinitrotoluene (TNT) 13.462 6.9 5.00 1000
14.08 TETRYL 13.361 3.5 5.00 1000
15.41 2,4-Dinitrotoluene 14.020 8.6 2.50 1000
16.58 2,6-Dinitrotoluene 8.3239 3.1 5.00 1000
17.18 2-AM-4,6-Dinitrotoluene 10.488 8.4 5.00 1000
17.84 4-AM-2,6-Dinitrotoluene 8.7060 8.6· 5.00 1000
18.69 2-Nitrotoluene 5.3495 12 10.0 1000
19.08 4-Nitrotoluene 4.3077 10 10.0 1000
19.94 3-Nitrotoluene 5.6389 6.4 10.0 1000 •

•
Analyst: JEDMONDSON Date: 04-AUG-1998 Reviewed: ~
CalibStats Ver 2.0 Printed at: 04-AUG-1998 16:44:34

F/- ;J:;}

Date:



•

Quanterra / W. Sacramento Calibration ID: [AUQ_~'t 109 03AUG98
Calibration Statistics Report Instrument ID: ~L PAGE 1 of 4

File: 03AUG98 Title: 8330H 2.5-1000ng/mL Phenomenex Hypersil C8 SN251486
Curve Type: Line forced thro' zero (AVG RF) Weighting: l/Xsqd
Quant Base: Height "

HMX RT: 3.77 min Window: 3.57 - 3.97 min
Level ID Amount/Conc'n Response Factor

1 1 5.0000 11.772
2 2 10.000 12.276
3 3 25.000 11. 789
4 5 100.00 11.308
5 6 500.00 12.501
6 7 1000.0 12.312

Calib Factor: 11. 993 RSD: 3.7%'

1, 3, 5-Trinitrobenzene RT: 6.49 min Window: 6.29 6.69 min
Level ID Amount/Conc'n Response Factor

1 1 5.0000 18.919
2 2 10.000 20.209
3 3 25.000 20.936
4 5 100.00 20.697
5 6 500.00 23.882
6 7 1000.0 23.916

Calib Factor: 21. 426 RSD: 9.5%

• RDX RT: 6.91 min Window: 6.71 "- 7.11 min
Level ID Amount/Conc'n Response Factor

1 1 5.0000 8.5905
2 2 10.000 8.6367
3 3 25.000 9.22-56
4 5 100.00 8.1404
5 6 500.00 9.5120
6 7 1000.0 9.5382

Ca1ib Factor: 8.9406 RSD: 6.4%

2,4-Dinitrofluorobenzene(Surr) RT: 8.48 min Window: 8.23 8.73 mill
Level ID Amount/,Conc' n Response Factor

1 T1 5.0000 19.021
2 1 25.000 16.885
3 2 50.000 18.272
5 3 100.00 18.313
6 5 150.00. 17.500

Calib Factor: 17.998 RSD: 4.6%

======================================:===============e===================================

Analyst: JEDMONDSON
CalibStats Ver 2.0

•
Date: 04-AUG-1998 Reviewed:

Printed at: 04-AUG-1998 16:44:34

FI-23

Date:



File: 03AUG98 Title: 8330H 2.5-1000ng/mL Phenomenex
Curve Type: Line forced thro ' zero (AVG RF)
Quant Base: Height

Quanterra / W. Sacramento
Calibration Statistics Report

Calibration
Instrument

ID: [AUG...,.SV] t.l 109 03AUG98
10 : kk-+- PAGE 2 of 4

Hypersil C8 SN251486
Weighting: l/X sqd

•
~,3-Dinitrobenzene RT: 9.44 min Window: 9.24 - 9.64 min

Level ID Amount/Conc'n Response Factor
1 Tl 2.5000 '22.319
2 1 5.0000 IS.866
3 '2 10.000 19.956
4 3 25.<l<l<l 21. 606
5 5 100.00 20.575
6 6 500.00 23.796
7 7 1000.0 . 23.711

Calib Factor: 21.547 RSD: 8.7%

Nitrobenzene RT: 11.27 min Window: 11. 07 - 11.47 min
Level ID Amount/Conc'n Response Factor

1 1 5.0000 9.5636
2 2 10.000 10.884
3 3 25.000 11.206
4 5 100.00 10.715
5 6 500.00 11. 317
6 7 1000.0 11.128

Calib Factor: 10.802 RSD: 6.0%"

2,4,6-Trinitrotoluene (TNT) RT: 12.73 min Window: 12.43 - 13.03 min •Level ID Amount/Conc'n Response Factor
1 1 5.0000 12.085
2 2 10.000 12.604
3 3 25.000 13.714
4 5 100.00 13.700
5 6 500.00 14.412
6 7 1000.0 14.256

Calib Factor: 13.462 RSD: 6.9%

TETRYL
I RT: 14.08 min Window: 13.72 - 14.44 min

Level ID Amount/Conc'n Response Factor
1 1 5.0000 14.086
2 2 10.000 13 .145
3 3 25.000 13.717
4 5 100.00 13.365
5 6 500.00 13.058
6 7 1000.0 12.798

Calib Factor: 13.361 RSD: 3.5%"

2,4-Dinitrotoluene RT: 15.41 min Window: 15.16 - 15.66 min
Level ID Amount/Conc'n Response Factor

1 Tl 2.5000 13.816
2 1 5.0000 11. 651
3 2 10.000 14.095
4 3 25.000 13.806
5 5 100.00 14.289
6 6 500.00 15.297 •7 7 1000.0 15.187

Calib Factor: 14.020 RSD: 8.6%"

F/- 2Lf



e Quanterra / W. Sacramento .
Calibration Statistics Report'

Calibration ID: [AUG-P~],I 109 03AUG98
InstrUment ID:~ PAGE 3 of 4

'Pile: 03AUG98 Title: 8330H 2.5-1000ng/mL Phenomenex Hypersil C8 SN251486
Curve Type: Line forced thro' zero (AVG RF) Weighting: l/X sqd
Quant Base: Height



File: 03AUG98 Title: 8330H 2.5-'1000ng/mL Phenomenex
Curve Type: Line forced thro' zero (AVG RF)
Quant Base:, Height

Quanterra /W. Sacramento
Calibration Statistics Report

Calibration
Instrument

ID: [AUG+SY1L/ 109 03AUG98
ID: ~-+--- PAGE 4 of 4

Hypersil ca SN251486
Weighting: l/X sqd

••
3-Nitrotoluene

Level
1
2
3
4
5

ID
2
3
5
6
7

Amount/Conc'n
10.000'
25.000
100.00
500.00
1000.0

Calib Factor:

RT: 19.94 min Window: 19.69 - 20.19 min
Response Factor

5.4292
5.9947
6.0630
5.4304
5.2772

5.6389 RSD: 6.4t

•

• '



~UG SV] 109 4PC04AUG980849,5,1
.-reported on 4-AUG-1998 at 16:12

Page 1

Injection Report

Acquired on 4-AUG-1998 at 11:30

Quanterra, Inc (West Sacramento)

Analyst Name·
Lirns Id
Cormnent
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

LC4UV.
109LC4UV9050
75:25:0/2-22-50:00:50/2" H20:2%THF/MeOH:Methanol
Var-LC5500 UV Hypersil-C8 150x4.6rmn 5um SN251486
E070898F 25/100ng/mL STD=I

Standard Amount=1.00000
8

(Curve)
8330M

. (1-~~r'
)P-'

0.00000

450.00000

450.00000

o
5916

5916

ANALYSIS SUMMARY

Method 8330 HY
Run sequence ........•........... EXP4HY
Calibration 03AUG98
External standard calibration using height
Calibration last modified on 4-AUG-1998 at 16:12
Calibration initialised on 12-DEC-1997 at 21:47
Method last modified on 4-AUG-1998 at 15:54

Uncalibrated peaks use user factor (0.0000)

Unknowns

Named

Grand Total

Tctale

•

PEAK INFORMATION

Peak RT mine RT E~o Haht uV ppb Peak name Wtdth

3.893 3.893 295 25.00000 HMX 7.5

2 6.551 6.551 523 25.00000 1.3.5-Trinitrobenzene 11.7• 7.031 7.031 231 25.00000 RDX 13.3

8.569 B.569 IB31 100.00000 2. 4-Dlnitrofluorobenzene(Surr) 12.B

5 9.547 9.547 540 25.00000 1.3-Dlnitrobenzene 12.B

6 11.360 11.360 2BO 25.00000 Nltrobenzene 12.8

7 12.B36 12.B36 343 25.00000 2,4.6-Trin1trotoluene (TNT) 12.8

B 14.222 14.222 343 25.00000 TETRYL 12.8

9 .15.573 15.573 345 25.00000 2,4-Dinitrotoluene 16.5

10 16.7B2 16.7B2 215 25.00000 2.6-Dlnltrotoluene 16.5

11 17.449 17.449 263 _.7.5...:,00000 2-AM-4.6-Dtnitrotoluene 17.6

12 IB.116 IB.116 233 25.00000 4-AM-2.6-Dtnltrotoluene 17.1
"-

13 IB.B44 1B.B44 176 25.00000 2-Nltrotoluene 19.7

14 19.262 19.262 142 25.00000 4-Nltrotoluene 17.1A

15 20.107 20.107 156 25.00000 3-Nitrotoluene 15.5
c'-

,

F/-27



Quanterra, Inc (West Sacramento)

[AUG SV] 109 4PC04AUG980849,S,l •
E070898F 25/100ng/mL STD=I.
varian 5560/UV9050 @250nm flow=1.5
Acquired on 4-AUG-1998 at 11:30
Reported on 4-AUG-1998 at 16:12
Box 1 (of 1)

Amount : 1.000.
injection volume=200uL

11.36

14.ZZ

•

•
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~UG SV] 109 4PC04AUG980849,5,l
~eported on 4-AUG-1998 at 16:39

Page 1

Injection Report

Acquired on 4-AUG-1998 at 11:30

Quanterra, Inc (West Sacramento)

Analyst Name
Lims Id
Connnent
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

LC4UV
109LC4UV9050
75:25:0/2-22-50:00:50/2" H20:2%THF/MeOH:Methanol
Var-LC5500 UV Hypersil-C8 150x4.6mm 5um SN251486
E070898F 25/100ng/mL STD=I

Standard Amount=1.00000
8

(Curve)
8330M

PEAK INFORMATION

Peak RT mins RT Exc Haht uV

Tctals

Unknowns

Named

Grand Total

r.;:·jiJH.GRATION CODES

1 ~ - :.': ~h3i'P. 5 Column Bleed
" ,: .,.. :: Resolu:ion 6 Instrument Noise
::i rc.~·; jJ rrtegrated ;rother: (reason must

------t-~-::-........ 'c r.:,·llrix Interfere), -e be stated)
ALL L •. -::JTECRATiONS ST BE INITIALED
D:.':;'::\ :.1;0 CODED •
l- _... _, - ..------;.---- --J

pcb Peak name Wldth

25.00000 HMlt 7.5

25.00000 l,3,5-Trinitrcbenzene 11.7

25.00000 RDX 13.3

100.00000 2,4-Dinitrofluorobenzene(Surr) 12.8

25.00000 l,3-Dlnitrobenzene 12.8

25.00000 Nltrobenzene 12.8

25.00000 2,4.6-Trlnltrotoluene ITNTi 12.8

25.00000 TETRYL 12.8

25.00000, 2.4-Dinitrotoluene 16.5

25'.00000 2.6-Dlnltrotoluene 16.5

25.00000 2-AM-4,~-Dinltrotoluene 17.1

2S:"!00CO 4-AM-2,6~Dlnltrotoluene 16.5

25.0~000 2 -Nlt rotol uene 17.1

'25.00000 4-Nltrotoluene 16.0A

25.00000 3-Nltrotoluene 15.5

./

'" 0~.00000
~~ 450.00000

5834 450.00000

ANALYSIS SUMMARY

3.893 295

6.551 523

7.031 231

8.569 1831

9.547 540

11.360 280

12.836 343

14.222 343

15.573 345

16.782 211

17·449 250

18.116 213

18.844 153

19.262 126

20.107 150

\
\

3.893

6.551

7.031

8.569

5 9.547

6 11.360

7 12.836

8 14.222

9 15.573

10 16.782

11 17.449

12 18.116

l3 18.844

1,4 , 19.262

15 20.107

1

.~

•
Method ~ 8330 HY
Run sequence ...••............... EXP4HY
Calibration..•.•................ 03AUG98
External standard calibration using height
Calibration last modified on 4-AUG-1998 at 16:39
Calibration initialised'on 12-DEC-1997 at 21:47
Method last modified on 4-AUG-1998 at 16:38

Uncalibrated peaks use user factor (0.0000)

Ft29



Quanterra, Inc (West Sacramento)

[AUG SV] 109 4PC04AUG980849,5,l •
E070898F 25/100ng/mL STD=I.
varian 5560/UV9050 @250nm flow=1.5
Acquired on 4-AUG-1998 at 11:30
Reported on 4-AUG-1998 at 16:39
Box 1 (of J,)

Amount : 1.000.
injection volume=200uL
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RE-INTEGRATION CODES

1 Poor Peak Shape 5 Column Bleed.
~ rPeak Resolution 6 Instrument NOise.3P~;k Not Integrated U'Qther: (reason must

4 Sam Ie Matrix ,nterferen~-:::. be stated)
ALL n~.INTEGRATIONS MUS~\ BE INITIALED,
DATED, AND CODED. /

S.55

14.ZZ

15.5'"

11.3S

. 1?45

l:.~l~
19.ZS)

ZO.l1

lZ.84

3.89

;

\
\
\,'.

CD CD
~ ~
0 (II
0 .0

(j)

..
VI

Cl)

~

CD

CD

-0
--
-N
-W
-.A
-UI

-al

-"
-II)
-CD

N
0

N-
N
N

N
·w

N
.A



•
UG SV] 109 4PC04AUG980849,6,1
ported on 4-AUG-1998 at 15:55

Injection Report

Acquired on 4-AUG-1998 at 12:06

Quanterra, Inc (West Sacramento)

Page 1

Analyst Name
Lims Id
Comment
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

LC4UV
109LC4UV90s0 .
75:25:0/2-22-50:00:50/2" H20:2%THF/MeOH:Methanol
Var-LCssOO UV Hypersil-C8 1s0x4.6mm Sum SN2s1486
E070898C 2.s/s.0ng/ml STD=I

Standard Amount=1.00000
8

(Curve)
8330M

PEAK INFORMATION

Peak RT mins RT Exo Haht uV pob Peak nalll<! Wldr.h

1 3.857 3.759 47 3.93875 HMX 8.5

:2 6.542 5.493 58 3.17024 1. 3. 5-Trlnitrobenzene 11.2

• 6.959 6.907 35 3.95572 RDX 11.2

8.551 6.475 95 5.28418 2.4-Dinitrofluorobenzene(Surr) 13.9

9.538 9.444 55 2.58955 1.3-Dinltrobenzene 12.8

6 11.333 11.271 29 2.55410 Nitrobenzene 12.8

7 12.809 12.729 43 3.22501 2.4.5-Trinltrotoluene (TNT) 12.8

8 14.195 14.078 35 2.55488 TETRYL 12.3

9 15.564 15.413 35 2.45354 2.4-Dlnitrotoluene 14.9

10 15.711 16.576 16 1.97965 2.6-Dinitrotoluene 12.3

11 17.431 0.000 25 0.00000 14.9

12 18.071 17.836 34 3.85652 4-AM-2.6~Dlnltrotoluene 19.7

13 20.062 19.942 13 2.34294 3-Nltrotoluene 9.1

14 24.747 0.000 60 0.00000 16.0

JO':ale

Unknowns 85 0.00000

Named 507 38.13620

Grand Total 593 38.13520

ANALYSIS SUMMARY

•

Method 8330 HY
Run sequence .............•...... EXP4Ry
Calibration. . . . . . . . . . . . . . . . • • . .. 03AUG98
External standard calibration using height
Calibration last modified on 4-AUG-1998 at 15:50
Calibration initialised on 12-DEC-1997 at 21:47
Method last modified on 4-AUG-1998 at 15:54

Uncalibrated peaks use user factor (0.0000)



Quanterra, Inc (West Sacramento)

[AUG SV] 109 4PC04AUG980849,6,l •
E070898C 2.5/5.0ng/ml STD=I. Amount: 1.000.
Varian 5560/UV9050 @250nm flow=1.5 injection volume=200uL
Acquired on 4-AUG-1998 at 12:06
Reported on 4-AUG-1998 at 15:55
Box 1 (of 1)
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4PC04AUG980849,7,l
4-AUG-1998 at 15:55

Page.1

Injection Report

Acquired on 4-AUG-1998 at 12:43

Quanterra, Inc (West Sacramento)

Analyst Name
Lims Id
Comment
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

,.
LC4UV
109LC4UV90S0
75:25:0/2-22-50:00:50/2" H20:2%THF/MeOH:Methanol
Var-LCssOO UV Hypersil-C8 ls0x4.6mm Sum SN2s1486
E070898D s.0/2sng/mL STD=I

Standard Amount=1.00000
8

(Curve)
8330M

PEAK INFORMATION

Pe~K RT mlns RT E~p Haht tJV pob PeaK name Wldth

1 3.849 3.769 59 4.90791 HMX 8.5

.~
6.542 6.493 95 4.41476 1.3.5-Trinitrobenzene 11.7

6.978 6.907 43 4.80423 RDX 12.3

4 8.542 8.476 422 23.45408 2. 4-Dinitrofluorobenzene(SUrr) 12.8

5 9.538 9.444 94 4.37793 1.3-Dinitrobenzene 13.9

6 10.596 0.000 10 0.00000 9.6

7 11.316 11.271 48 4.42673 Nitrobenzene 12.3

8 12.800 12.729 60 4.48856 2. 4. 6-Trinitrotoluene (TNT) 12.8

9 14 .196 14.078 70 5.27121 TETRYL 12.3

10 15.538 15.413 58 4.15513 2.4-Dinitrotoluene 17.1

11 16.711 16.576 43 5.19907 2.6-Dinitrotoluene 16.0

12 17.378 17.178 60 5.85455 2-AM-4.6-Dinitrotoluene 18.1

13 18.000 17.831\ 49 5.63678 4-AM-2.6-Dinitrotoluene 19.2

14 18.782 18.687 29 5.30190 2 -Ni t rotol uene 10.7A

15 19.218 19.080 30 6.84271 4-Nitrotoluene 21.9

16 20.062 19.942 31 5.40084 3-Nitrotoluene 13.9
17 20.747 0.000 11 0.00000 8.5

18 24.720 0.000 46 0.00000 15.5

jO':ale

Unknowns 67 0.00000

Named 1192 94.53639

Grand Total 1259 94.53639

•
~/-33



IAUG SV] 109 4PC04AUG980849,7,1 
Reported on 4-AUG-1998 at 15:55 

ANALYSIS SUMMARY 

Method .....•.••.••....••.•••••.. 8330 HY 
Run sequence .•••••....•..•.•.... EXP4HY 
Calibration •••••••.••••.....•..• 03AUG98 
External standard calibration using height 
Calibration last modified on 4-AUG-1998 at 15:50 
Calibration initialised on 12-DEC-1997 at 21:47 
Method last modified on 4-AUG-1998 at 15:54 

Uncalibrated peaks use user factor (0.0000) 

Page 2. >_ 
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Quanterra, Inc (West Sacramento) • [AUG_SV] 109 4PC04AUG980849,7,l 
E070B9BD 5.0/25ng/mL STD=I. Amount: 1.000. 
Varian 5560/UV9.o50 @250nm flow=1.5 injection volume=200uL 
Acquired on 4-AUG-199B at 12:43 
Reported on 4-AUG-1998 at 15:56 
Box 1 (of 1) 
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IAUG SV] 109 4PC04AUG980849,8,l
Reported on 4-AUG-1998 at 15:55

Injection'R.eport

Acquiredon 4-AUG-1998 at 13:19

Quanterra~ Inc (West Sacramento)

Page 1.

Analyst Name
Lims Id
Comment
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

LC4UV
109LC4UV90S0
75:25:0/2-22-50:00:50/2" H20:2%THF/MeOH:Methanol
Var-LC5500 UV Hypersil-C8 l50x4.6nun Sum SN251486
E070898E 10/50ng/ml STD=I

Standard Amount=1.00000
8

(Curve)
8330M

PEAK INFORMATION

Peak RT min!! RT Ext> Haht uV ppb Peak name Width

1 3.849 3.769 123 10.23578 HMX 8.0

2 6.524 6.493 202 9.43180 1.3.5-Trinitrobenzene 11.7 •3 6.969 6.907 86 9.66013 RDX 11.7

4 8.524 8.476 914 50.75963 2.4-Dinitrofluorobenzene(SUrr) 12.8

5 9.484 9.444 200 9.26140 l,3-Dinitrobenzene 13.3

6 11. 307 11.271 109 10.07566 Nitrobenzene 12.3
i 12.782 12.729 126 9.36288 2,4,6-Trinitrotoluene (TNT) 12.8

8 14.151 14.078 131 9.83814 TETRYL 12.3

9 15.493 15.413 141 10.05330 2,4-Dlnitrotoluene 16.0

10 16.667 16.576 80 9.70008 2,6-Dinitrotoluene 16.5

11 17.333 17.178 98 9.53755 2-AM-4,6-Dinitrotoluene 16.5

12 17.956 17.836 94 10.82101 4-AM-2,6:Dinitrotoluene 19.7

13 18.773 18.687 57 10.37658 2-Nitrotoluene 18.1

1,4 19.164 19.080 41 9.30460 4-Nitrotoluene 20.3
15 20.009 19.942 54 9.55937 3-Nitrotoluene 14.9

16 20.684 0.000 13 0.00000 6.9
17 24.773 0.000 61 0.00000 16.5

Totals

Unknowns 74 0.00000

Named 2456 187,97791

Grand 'Total 2530 187.97791

ANALYSIS SUMMARY

Method 8330 HY
Run sequence '.......... EXP4HY
Calibration.••.•••.•............ 03AUG98
External standard calibration using height
Calibration last modified on 4-AUG-1998 at 15:50
Calibration initialised on 12-DEC-1997 at 21:47
Method last modified on 4-AUG-1998 at 15:54

F/- 3Co

•



•
AUG SV] 109 4PC04AUG980849,8,1

.kported on 4-AUG-1998 at 15:55

Uncalibrated peaks use user factor (0.0000)

•

•
.FT- 37

Page 2



Quanterra, Inc (West Sacramento)_

[AUG SV] 109 4PC04AUG980849,8,l
E070898E 10/50ng/ml STD=I.
varian 5560/UV9050 @250nm flow=1.5
Acquired on 4-AUG-1998 at 13:19
Reported on 4-AUG-1998 at 15:56
Box 1 (of 1)

Amount : 1.000.
injection volume=200uL

•
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•

UG SV] 109 4PC04AUG980849,9,1
ported on 4-AUG-1998 at 15:55

Injection Report

Acquired on 4-AUG-1998 at 13:55

Quanterra,. Inc (West Sacramento)

Page 1

Analyst Name
Lims Id
Comment
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

LC4UV
109LC4UV9050
75:25:0/2-22-50:00:50/2" H20:2%THF/MeOH:Methanol
Var-LC5500 UV Hypersil-C8 150x4.6mm 5um SN251486
E070898G 100/150 STD=I

Standard Amount=1.00000
8

(Curve)
8330M

••

PEAK. INFORMATION

Pe,,\( RT mine RT EJ<o Haht uV ppb Pe,,\( name Width

1 3.804 3.769 1131 94.28961 HMX 8.0

2 6.489 6.493 2070 96.59766 1. 3. 5-Trinitrobenzene 11.7

• 6.907 6.907 814 91.05035 RDX 13.3

8.471 8.476 2625 145.84637 2,4-Dinitrofluorobenzene(SUrr) 12.8

5 9.431 9.444 2058 95.48882 1,3-Dinitrobenzene 13.3

G 11.244 11.271 1071 99.19094 Nitrobenzene 13.3

i 12.729 12.729 1370 101.77075 2,4,6-Trinitrotoluene (TNT) 12.8

8 14.098 14 .078 1336 100.02416 TETRYL 13.3

9 15.413 15.413 1429 101. 91945 2.4-Dinitrotoluene 16.0

10 16.569 16.576 804 98.04065 2,6-Dinitrotoluene 16.0

11 17.182 17.178 969 93.84743 2-AM-4.6-Dinitrotoluene 17.1

12 17.840 17.836 785 90.17307 4-AM-2,6-Dinitrotoluene 17.1

·13 18.640 18.687 560 101.57875 2-Nitrotoluene 19.2

14 19.031 19.080 443 100.18039 4-Nitrotoluene. 19.2A.

15 19.911 19.942 606 106.75216 3-Nitrotoluene 16.0

16 21. 591 0.000 23 0.00000 48.5

17 24.747 0.000 57 0.00000 16.5

Totals

Unkncr.ms 80 0.00000

Named 18071 1516,75061

Grand Total 18151 1516.75061

ANALYSIS SUMMARY

Method...........•.............. 8330 HY
Run sequence.................... EXP4HY
Calibration 03AUG98
External standard calibration using height
Calibration last modified on 4-AUG-1998 at 15:50
Calibration initialised on 12-DEC-1997 at 21:47
Method last modified on 4-AUG-1998 at 15:54



[AUG SV] 109 4PC04AUG980849,9,1
Reported on 4-AUG-1998 at 15:55

Uncalibrated peaks use user factor (0.0000)

Ff L-fO

Page 2 •

•

•



• Quanterra, Inc (West Sacramento)

[AUG SV] 109 4PC04AUG980849,9,l
E070898G 100/150 STD=I. Amount: 1.000.
Varian 5560/UV9050 @250nm flow=1.5 injection volume=200uL
Acquired on 4-AUG-1998 at 13:55
Reported on 4-AUG-1998 at 15:56
Box 1 (of 1)
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[AUG SV) 109 4PC04AUG980849,10,1
Reported on 4-AUG-1998 at 15:55

Injection Report

Acquired on 4-AUG-1998 at 14:31

Quanterra, Inc (West Sacramento)

Page 1.

Analyst Name
Lims Id
Comment
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

LC4UV
109LC4UV9050
75:25:0/2-22-50:00:50/2" H20:2%THF/MeOH:Methanol
Var-LC5500 UV Hypersil-C8 150x4.6mm 5um SN251486
E070898H 500 ng/mL 8330 Mix STD=I

Standard Amount=1.00000
8

(Curve)
8330M '

PEAK INFORMATION

Peak RT mIns RT Exo Haht uV ppb Peak n ...me WIdth

3.467 0.000 14 0.00000 6.9

2 3.769 3.769 6251 521.19122 HMX 7.5 •3 6.507 6.493 11941 557.29205 1.3.5-TrInitrobenzene 10.1

4 6.924 6.907 4756 531.95862 RDX 11.2

5 8.480 8.476 18 1.00468 2.4-DInitrofluorobenzene(Surr) 10.7

6 9.467 9.444 11898 552.18610 1.3-DinItrobenzene 12.3

7 11.298 11.271 5658 523.81244 NItrobenzene 12.3

8 12.747 12.729 7206 535.29248 2.4.6-TrInItrotoluene (TNT) 12.8

9 13.556 0.000 40 0.00000 12.3

10 14.089 14.078 6529 488.65332 TETRYL 13.3

11 15.431 15.413 7648 545.52191 2.4-DInitrotoluene 16.0

12 16.596 16.576 4274 521.40314 2.6-DInitrotoluene 16.5

13 17.200 17:178 5364 519.43842 2-AM-4.6-Dinitrotoluene 17.6

14 17.858 17.836 4187 480.72772 4-AM-2.6-DInltrotoluene 17.6
15 18.720 18.687 2377 431. 51663 2-NItrotoluene 18.1
16 19.102 19.080 2032 459.88449 4-Nitrotoluene 18.1A
17 19.964 19.942 2715 478.07458 3-NItrotoluene 16.0
18 21. 520 0.000 10 0.00000 13 .9

19 24.036 0.000 12 0.00000 9.1
20 24.373 0.000 18 0.00000 4.3A
21 24.889 0.000 65 0.00000 4.8

ioeals

Unknowns 160 0.00000

Named 82855 7147.95752

Grand Total 83014 7147.95752

•



~UG SV] 109 4PC04AUG980849,10,1
~~ported on 4-AUG-1998 at 15 :55

ANALYSIS SUMMARY

Method · 8330 HY
Run sequence.................... -EXP4HY
Calibration .••••..•••...••••.••. 03AUG98
External standard calibration using _height
Calibration last modified- on 4.-AUG-1998 at 15: 50
Calibration initialised on 12-DEC-1997 at 21:47
Method last modified on 4-AUG-1998 at 15:54

Uncalibrated peaks use user factor (0.0000)

•

•

Page 2



Quanterra, Inc (West Sacramento)

[AUG SV] 109 4PC04AUG9B0849,10,l
E070898H .500 ng/mL 8330 Mix STD=I. Amount: 1.000.
Varian 5560/UV9050 @250nm flow=1.5 injection volume=200uL
Acquired on 4-AUG-1998 at 14:31
Reported on 4-AUG-1998 at 15:56
Box 1 (of 1)
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~UG SV] 109 4PC04AUG980849,11,1
~~ported on 4-AUG-1998 at 15:55

Injection Report

Acquired on 4-AUG-1998 at 15:08

Quanterra, Inc (West Sacramento)

Page 1

Analyst Name
Lims Id
Comment
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

,-
LC4UV
109LC4UV9050
75:25:0/2-22-50:00:50/2" H20:2%THF/MeOH:Methanol
Var-LCssOO UV Hypersil-C8 150x4.6mm Sum SN2s1486
E070898I 1000 ng/mL 8330 Mix STD=I

Standard Amount=1.00000
8

(Curve)
8330M

PEAK INFORMATION

Pe~k RT mtne RT E~c Hcht uV ppb Peak name Wldth

1 3.369 0.000 11 0.00000 5.9

• 3.751 3.769 12312 1026.58838 IlMX 7.5

5.307 0.000 26 0.00000 8.5

6.489 6.493 23916 1116.17505 1.3.5·T~lnlt~cbenzene 10.7

5 6.898 6.907 9538 1066.84058 RDX 11.2

6 g.440 9.444 23711 1100.43970 1.3·Oinlt~cbenzene 11.7

7 11.271 11.271 11128 1030.19116 Nlt~cbenzene 11.7

8 12.720 12.729 14256 1059.00940 2.4.6-T~init~ctcluene (TNT) 12.8

9 13.511 0.000 92 0.00000 12.8

10 14 .062 14.078 12798 957.81213 TETRYL 13.3

11 15.404 15.413 15187 1083.23999 2.4-01nit~ctcluene 16.0

12 16.569 16.576 8445 1030.26306 2.6-01nit~ctcluene 17 .1

13 17.164 17.178- 10555 1022.03387 2-AM·4.6-01nlt~ctcluene 17.6

14 17.822 17.836 8254 947.713"87 4·AM-2.6~Olnlt~ctcluene 18.1
15 18.693 18.687 4573 830.23987 2-Nit~ctcluene 18.7

16 19.093 19.080 3900 882.55566 4-Nit~ctcluene 17.1A
17 19.947 19.942 5277 929.16205 3-Nlt~ctcluene 15.5
18 20.916 0.000 16 0.00000 14.4

19 21.538 0.000 20 0.00000 16.0
20 24.871 0.000 115 0.00000 4.3

lotal ..

'Unknowns 279 0.00000

Named 163850 14082.26563

Grand 'Total 164129 14082.26563

•



[AUG SV] 10·9 4PC04AUG980849,11,1
Reported on 4-AUG-1998 at 15:55

ANALYSIS SUMMARY

Method.•.••••••••••••••••••...•. 8330 HY
Run sequence EXP4HY
Calibration .••••..• ~ .....••••... 03AUG98
External standard calibration using height
Calibration last modified on 4-AUG-1998 at 15:50
Calibration initialised on 12-DEC-1997 at 21:47
Method last modified on 4-AUG-1998 at 15:54

Uncalibratedpeaks use user factor (0.0000)

Page 2 •
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• Quanterra, Inc (West Sacramento)

[AUG SV] 109 4PC04AUG980849,ll,l
E0708981 1000 ng/mL 8330 Mix STD=I. Amount: 1.000.
Varian 5560/UV9050 @250nm flow=1.5 injection volume=200uL
Acquired on 4-AUG-1998 at 15:08
Reported on 4-AUG-1998 at 15:56

. Box ~ (of 1)

9.44

l1.Z?

6.49
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[AUG SV] 109 4PC04AUG980849,12,1
Reported on 4-AUG-199S·at 16:09

Injection Report

Acquired.on 4-AUG-1998 at 15:44

Quanterra, Inc (West Sacramento)

Page 1.

LC4UV
: ~09LC4I1V.9050

75:25:0/2-22-50:00:50/2" H20:2%THF/MeOH:Methanol
Var-LC5S00 UV Hypersil-C8 IS0x4.6mrn Sum SN251486
Water blank

Analyst Name
Lims Id
Conunent
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

Sample
8

Amount=I.00000

(Curve)
8330M

PEAK INFORMATION

Peak RT mine RT ET.o Haht uV

1 3.467 0.000

2 20.942 0.000

3 24.782 0.000

To~ale

Unknowns

Named

Grand Total

10

13

54

78

a
78

ppb Peak name

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

Width

4.3

14.4

16.0 ••
ANALYSIS SUMMARY

Method ~ '. . . . .. 8330 HY
Run sequence EXP4HY
Calibration. . . . • . . . . . . . . . . . . . . .. 03AUG98
External standard calibration using height
Calibration last modified on 4-AUG-1998 at 16:07
Calibration initialised on 12-DEC-1997 at 21:47
Method last modified on 4-AUG-1998 at 15:54

Uncalibrated peaks use user factor (0.0000)

Ff L.18

•



• Quanterra, Inc (West Sacramento)

[AUG SV] 109 4PC04AUG980849,12,l
Water blank. Amount: 1.000.
Varian 5560/UV9050 @250nm flow=1.5 injection volume=200uL
Acquired on 4-AUG-1998 at 15:44
Reported on 4-AUG-1998 at 16:09
Box ~ (of 1)

CD CD CD CD CD CD CD CD CD
~ ~ f!) f!) + + y y C!'
0 (II 0 (II 0 (II 0 (II 0
0 0 0 0 0 0 0 0 0
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Continuing Ca/)!Jration

•

•
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•

AUG SV] 109 4H 04AUG981450,l,l
eported on 4-AUG-1998at 17:12

Injection Report

Acquired on 4-AUG-1998 at 16:47

Quanterra, Inc (West Sacramento)

Page 1

Analyst Name
Lims Id
Comment
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

LC4UV
109LC4UV9050
"75:25:0/2-22-50:00:50/2"
Var-LC5500 UV Hypersil-C8
E070898F 25/100 8330MIX

Standard Amount=l.OOOOO
8

H20:2%THF/MeOH:Methanol (Analysis)
150x4.6mm 5um SN251486 8330M
CV

PEAK INFORMATION

Peak RT mlns RT E~D Haht uv ppb Peak name Width

1 3.804 3.769 290 24.19226 HMX 8.0

2 6.498 6.493 510 23.80516 1.3.5-Trinitrobenzene 11.2

• 6.889 6.907 205 22.94697 RDX 13.3

8.480 8.476 1796 99.80174 2. 4-Dlnltrofluorobenzene(SUrr) 13.3

5 9.422 9.444 514 23.86339 1.3-Dinitrobenzene 13.3

6 11.244 11.271 277 25.63266 Nltrobenzene 12.8

"7 12.738 12.729 328 24.36662 2.4.6-Trinitrotoluene (TNT) 12.8

8 H.062 14.078 331 24.90697 TETRYL 13.3

9 15.397 15.413 349 24.86063 2.4-Dlnltrotoluene 16.5

10 16.551 16.576 190 22.81024 2.6-Dlnltrotoluene 17.1

11 17.147 17.179 234 22.29460 2-AM-4.6-Dlnltrotoluene 17.6

12 17.822 17.936 190 21.85193 4-AM-2.6-Dlnltrotoluene 18.1

13 18.667 19.687 141 26.30777 2-Nltrotoluene 18.1

14 19.022 19.090 110 25.64306 4-Nltrotoluene, 20.3A

15 19.902 19.942 155 27.52489 3-Nltrotoluene 16.0

16 24.382 0.000 47 0.00000 10.1

Totals

Unknowns

Named

Gt:and Total

47

5621

5668

0.00000

440.70899

440.70989

ANALYSIS SUMMARY

.'
Method. • . . . . . . . . . . . . . . . . . . . . . . .. 8330 HY
Run sequence.................... EXP4RY1
Calibration. . . . . . . . . . . . . . . . . . . .. 03AUG98
External standard calibration using height
Calibration last modified on 4-AUG-1998 at 17:12
Calibration initialised on 12-DEC-1997 at 21:47
Method last modified on 4-AU~-1998 at 16:40

Uncalibrated peaks use user factor (O.OOOO)

~l-.51



Quanterra, Inc (West Sacramento)

[AUG SV] 109 4H_04AUG98l450,l,l •,
E070898F 25/100 8330MIX CV.
Varian 5560/UV9050 @250nm flow=1.5
Acquired on 4-AUG-1998 at 16:47
Reported on 4-AUG-1998 at 17:12
Box 1 (of 1)

Amount: 1.000.
injection volume=200uL

r;/- 52

•

•
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• Quanterra / W. Sacramento
Chromatography Summary

Analysis :ID: [AUG SV]
Acquired: HPLC-#4

109 4H_04AUG981450, 1
4-AUG-1998 at 16:47

------------------------------------------------------------------------------------
Sample: E070898F 25/100 8330MIX CV Mult: 1.00 Dilf: 1.00 Div: 1.000
Method File: 8330_HY 75:25:0/2-22-50:00:50/2-- H20:2%THF/MeOH:Methanol (Analysis)
Calibration: 03AUG98 8330H 2.5-1000ng/mL Phenomenex Hypersil C8 SN251486
------------------------------------------------------------------------------------

------------------------------------------------------------------------------------
Notes:

No limits found 15% used

Average %0 • 5.2 \

• --------------------;;-1-------'-------------------------------------------~--------

I 1 ~ _(/7~ Reviewer::\.. Date:~
Q/WS SUM 3.29A" Printed: 08/04/98 17: 13: 03

/
!

I
\ / r;::(- 5 ~



[AUG SV] 109 4H 04AUG981450,12,1
Reported on 5-AUG-1998 at 14:13

Injection Report

Acquiredon 5-AUG-1998 at 00:18

Quanterra, Inc (West Sacramento)

Page 1 •

Analyst Name
Lims Id
Comment
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

LC4UV
109LC4UV9050
75:25:0/2-22-50:00:50/2"
Var-LC5500 UV Hypersil-C8
E070898F 25/100 8330MIX

Standard Amount=1.00000
8

H20:2%THF/MeOH:Methanol
150x4.6mm 5um SN251486
CV

(Analysis)
8330M

PEAK INFORMATION

Pe"k RT mIne RT Exo Haht uV pob Peak name Width

1 3.993 3.990 293 24.43927 HMX 7.5

2 6.551 6.550 503 23.45500 l,3,5-Trlnltrobenzene 11.7 •3 7.076 7.090 215 24.01365 RDX 13.3

4 9.596 9.600 1752 517,34324 2, 4-Dlnitrofluorobenzene(Surr) 13.3

5 9.5511 9.590 521 24.15939 l,3-Dlnitrobenzene 13.3

6 11.396 11.400 269 24.93740 NItrobenzene 13 .3

7 12.999 12.900 323 23.97477 2,4,6-Trlnltrotoluene (TNT) 12.9

9 14.339 14.340 340 25.44924 TETRYL 13.3

9 15.690 15.690 342 24.351936 2,4-Dinitrotoluene 16.5
10 16.999 16.990 217 26.12652 2,6-DinItrotoluene 19.1
11 17.619 17.620 "277 26.40497 2-AM-4,6-Dinitrotoluene 17.6
12 19.276 19.290 212 24.36294 4-AM-2,6-DinItrotoluene 17.6
13 19.997 l!i. 990 151 29.17546 2-Nitrotoluene 17.1A
14" 19.360 151.360 " 129

"."")-~'".". 20.3A
15 20.197 20.190 166 29.49434 3-NIt toluene 16.0
16 22.099 0.000 13 0.00000

~
17 22.311 0.000 151 -·0:-000'00

(h.~ ~- . ~:919 24.373 0.000 69 0.00000 '}C-L
19 24.702 0.000 59 0.00000 0' 19.1

Totals ~~ .., -'>'l
Unknowns 160 0.00000

Named 5710 456.65592

Grand Total 5970 456.65592

•
r=-/- 5 L l



•
AUG_SVl 109 4H 04AUG9814S0,12,l
eported on 5-AUG-1998 at 14:13

ANALYSIS SUMMARY

Method.•.••••••••••••••••••••••. 8330 HY
Run sequence ••••••..•...•••••••• EXP4HY1
Calibration••••..•..•.••.•••.••. 03AUG98
External standard calibration using height
Calibration last modified on S-AUG':'1998 at 14:13
Calibration initialised on 12-DEC-1997 at 21:47
Method last modified on 4-AUG-1998 at 16:40

Uncalibrated peaks use user factor (0.0000)

•

•
r;::j-. 55

Page 2



Quanterra, Inc (West Sacramento)

[AUG SV] 109 4H_04AUG98l450,12,l •
E070898F 25/100 8330MIX cv.
Varian 5560/UV9050 @250nm flow=1.5
Acquired on S-AUG-1998 at 00:18
Reported on S-AUG-1998 at 14:13
Box 1 (of 1)

Amount : 1.000.
injec~ion volume=200uL

•

•
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~
Quanterra / W. Sacramento
Chromatography Summary

Analysis ID: [AUG SV]
Acquired: HPLC-#4

109 4H_04AUG9814S0,12
5-AUG-1998 at 00:18

------------------------------------------------------------------------------------
Sample: E070898F 25/100 8330MIX CV Mult: 1.00 Dilf: 1.00 Div: 1.000
Method Pile: 8330_HY 75:25:0/2-22-50:00:50/2-- H20:2\THF/MeOH:Methanol (Analysis)
Calibration: 03AUG98 8330H 2.5-1000ng/mL Phenomenex Hyp~rsil C8 SN251486 .
------------------------------------------------------------------------------------

Channel 109 Var-LC5500 UV
Calibration Check Hypersll-C8

150x4.6mm 5um SN251486 '8330H
Pea~ Name RT True Calc. %D -Limits-

I ~._-v-,., "-1'\ I. .'-
( .... .

1 HMX 3.893 25.00 24.4383 -2.2 (15 )
2 1.3.5-Trinitrobenz 6.551 25.00 23.4550 -6.2 (15 )
3 RDX 7.076 25.00 24.0136 -3.9 (15 )
4 2.4-Dinitrofluorob 8.596 100.0 97.3432 -2.7 (15 )
5 1.3-Dinitrobenzene 9.591 25.00 24.1594 -3.4 (15 )
6 Nitrobenzene 11.396 25.00 24.9374 -0.25 (15 )
7 2.4.6-Trinitrotolu 12.898 25.00 23.9748 -4.1 (15 )
8 TETRYL 14.338 25.00 25.4482 1.8 (15 )
9 2.4-Dinitrotoluene 15.680 25.00 24.3994 -2.4 (15 )

10 2.6-Dinitrotoluene 16.889 25.00 26.1265 4.5 (15 )
11 2-AM-4.6-Dinitroto 17.618 25.00 26.4049 5.6 (15 )
12 4-AM-2.6-Dinitroto 18.276 25.00 24.3628 -2~ (15 )
13 2-Nitrotoluene 18.987 25.00 28.1755 13'\ (15 )
14 4-Nitrotoluene 19.360 25.00 29.9325 2~~~---7"( -- 5)
15 3-Nitrotoluene 20.187 25.00 29.4843 18 • (1)

~

------------------------------------------------------------------------------------
Notes:

No limits found 15% used

14:13:16
Date:

Printed: 08/05/98

r;:J- 57

Reviewer:
Q/WS SUM 3.29

Average %D • 6.0

~ ------------------ ---------------------~-----------------------------------------~-

(~-)-vs



[AUG SV] 109 4H 04AUG981450,12,1
Reported on 5-AUG-1998 at 14:16

Page 1.
Injection Report

Acquired on 5-AUG-1998 at 00:18

Quanterra, Inc (West Sacramento)

Analyst Name
Lims Id
Comment
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

LC4UV
109LC4UV9050
75:25:0/2-22-50:00:50/2"
Var-LC5500 UV Hypersil-C8
E070898F 25/100 8330MIX

Standard Amount=1.00000
8

H20:2%THF/MeOH:Methanol
150x4.6mrn 5um SN251486
CV

(Analysis)
8330M

PEAK INFORMATION

Pe~k RT mins RT E~c Haht uV

23.29481 4-AM-2.6-Dinitrotoluene

'25.83562"\2-Nltrotoluene

26.63412 4-Nitrotoluene

•

•

7.5

11.7

13 .3

13.3

13.3

13.3

12.8

13.3

16.5

18.1

17.6

17.1

19.2

lB .1A

15.5

14 .9

12.8

3.2

lB.l

Width

F/- 55 .

E.INTEGRATION CODES

1 Poor Peak Shape 5 Column Dleed
2 Poor Peak Resolution 6 Inslrument Noise
:J Pcai< Not Integrated ~Other: (reason must
4 SiJr.1ple Matrix Interfer~e be stated)
ALL nE·1NTEGRATIONS MUS BE INITIALED.
DATED, AND CODED,

HMX

2.4-Dinitrotoluene

2.6-Dlnitrotoluene

2-AM-4.6-Dlnltrotoluene

1.3.5-Trlnltrobenzene

ROll.

2. 4-Dlnltrofluorobenzene(SUrr)

1.3-Dinitrobenzene

Nltrobenzene

2.4.6-Trinltrotoluene (TNT)

TETRYL

pcb Peak naTnt!!

27.40993 3-Nltrotoluene

0.00000 c:::-
0.00000

0.00000

0.00000

24.43827

23.45500

24.01365

97.34324

24.15938

24.93740

23.97477

25.44824

24.39936 '

25.76401

25.80247

0.00000

446.91028

446.9102B

\

"'''.....

160

5653

5813

293

503

215

1752

521

269

323

340

342

214

271

203

, 138

115

155

13

19

69

59

1 3.893 3.890

:2 6.551 6.550

3 7.076 7.080

4 8.596 8.600

5 9.591 9.590

6 11.396 11.400

7 12.898 12.900

8 14.338 14.340

9 15.680 15.680

10 16.889 16.890

11 17.618 17.620

12 18.276 18.280

13 18.987 18.990

14 19.360 19.360

15 20.196 20.190

16 22.098 0.000

17 22.311 0.000

18 24.373 0.000

19 24.702 0.000

iotal s

Unknowna

Named

Grand Total



~UG SV] 109 4H 04AUG981450,12,1
~eported on 5-AUG-1998 at 14:16

ANALYSIS SUMMARY

Method.....•.•.........•.....••. 8330 HY
Run sequence •••••••..•...••.•... EXP4HY1
Calibration•.•••..•.....•••••... 03AUG98
External standard calibration using height
Calibration last modified on 5-AUG-1998 at 14:16
Calibration initialised on 12-DEC-1997 at 21:47
Method last modifi~ on 5-AUG-1998 at 14:15

Uncalibrated peaks use user factor (0.0000)

•

•
F/- 59

Page 2



Quanterra, Inc (West Sacramento)

[AUG SV] 109 4H_04AUG981450,12,l •
E070898F 25/100 8330MIX CV.
Varian 5560/UV9050 @250nm flow=1.5
AcqUired on 5-AUG-1998 at 00:18
Reported on 5-AUG-1998 at 14:16
Box 1 (of 1)

Amount : 1.000.
injection volume=200uL

•

•

F/~ CoO

RE.INTEGRATION CODES

1 Poor Pcak Shape 5 Column Bleed.
Poor pc.,l: Resolution .6 Instrument NOIse

3 PClIi< t~OI Integrated {7. her: (reason must
4 Selin;: 'e r., ..trix l:1tcrference be stated)
ALL r.l.!~TEGRATiOj{S MUST E INITIALED,
Df..:L:J, t.~m C:JDED
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------------------------------------------------------------------------------------• Quanterra / W. Sacramento
Chromatography Summary

Analysis rDz [AUG SV]
Acquired: HPLC-#4

109 4H_04AUG981450,12
5-AUG-1998 at 00:18

Samplez E070898F 25/100 8330MIX CV Multz 1. 00 Dil£,z 1. 00 Div: 1.. 000
,Method Pile: 8330_HY 75:25:0/2-22-50:00:50/2"- H20:2%THF/MeOH:Methanol (Analysis)
Calibration: 03AUG98 8330H 2.5-1000ng/mL Phenomenex Hypersil C8 SN251486
----------------------------------------------------------------------~-------------

1 HMX 3.893
2 1.3.5-Trinitrobenz 6.551
3 RDX 7.076
4 2.4-0initrofluorob 8.596
5 1.3-0initrobenzene 9.591
6 Nitrobenzene 11.396
7 2.4.6-Trinitrotolu 12.898
8 TETRYL 14.338
9 2.4-0initrotoluene 15.680

10 2.6-0initrotoluene 16.889
11 2-AM-4.6-0initroto 17.618
12 4-AM-2.6-0initroto 18.276
13 2-Nitrotoluene 18.987
14 4-Nitrotoluene 19.360
15 3-Nitrotoluene 20.196

( 15)
( 15)
( 15)
( 15)
( 15)
( 15)
( 15)
( 15)
( 15)
( 15)
( 15)
( 15)
( 15)
( 15)
( 15)

RE·INTEGRATION CODES
. ". ~~ Peak Shape 5 C

.. Olumn S'--of
~"'I: Resolution 6'1:15 '''r.1C-
, I:.tegrated .';(' '- '.~' ...

';x Interfe.· ; '-, t'
.• ,-RATiONS i..J· r U 'IT"

.. :J CODED .. I.. .

-limits-

, I

25.00 24.4383 -2.2
25.00 23.4550 -6.2
25.00 24.0136 -3.9
100.0 97.3432 -2.7
25.00 24.1594 -3.4
25.00 24.9374 -0.25
25.00 23.9748 -4.1
25.00 25.4482 1.8
25.00 24.3994 -2.4
25.00 25.7640 3.1
25.00 25.8025 3.2
25.00 23.2948 '-6.8
25.00 25.8356 3.3 \
25.00 26.6341 6.5
25.00 27.4099 9.6"..-

True Calc. to

Channel 109 Var-lC5500 UV
Hypersll-C8

150x4.6mm 5um SN251486 8330H
Peak Name RT

Calibration Check

•

------------------------------------------------------------------------------------

•
Notesz

No limits found 15% used

Average %0 • 4.0

/'

Q/WS SUM 3.29(

\

\,
-)----------------::::~:::----------~-----~::::-%i~i~c .~ _r 1~ Printed: 08/05/98 14: 16: 11

F/--Co I



Ate/hodUlan" (w/SCJJ ..

. - -".::'::.::'.
.: ...

. :

•

•

•



8330-IRPMS-IC-A
8330
AQUEOUS
28 JUL98-13D
04 AUG 98

• METHOD BLANK REPORT
HPLC Analysis Area
Project: 300612

Test:
Method:
Matrix:
QC Lot:
Analyzed:

Analyte

RDX
1,3-Dinitrobenzene
Nitrobenzene
2,4,6-Trinitrotoluene
Tetryl
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Am-DNT
4-Am-DNT
2-Ni trotol uene
4-Nitrotoluene
3-Nitrotoluene

Surrogate

• 2,4-Dinitrofluorobenzene

••
ND = Not Detected

F/-G3



[AUG SV] 109 4H 04AUG981450,2,1
Reported on 4-AUG-1998 at 18:41

Injection Report

.Acquired on 4-AUG-1998 at 18:16

Quanterra, Inc (West Sacramento)

Page 1 •

LC4UV
109LC4UV9050
75:25:0/2-22-50:00:50/2"- H20:2%THF/MeOH:Methanol
Var-LC5500 UV Hypersil-C8 150x4.6mm 5um SN251486
MB 28JUL98-13D 770ML/20ML

Analyst Name :
Lims Id
Corranent
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

Sample
8.

Amount=1.00000

(Analysis)
8330M

PEAK INFORMATION

Peak RT mine RT EXD Haht uV

1 8.507 8.476

2 13.876 14 .078

3 21.618 0.000

4 22.649 0.000

5 24.311 0.000

6 24.400 0.000

7 24.658 0.000

Totals

Unknowns

Named

Grand Total

1595

34

27

14

59

109

32

241

1629

i870

pDb Peak n>.lme

~2.30113 2.4-Dinltrofluorobenzene(Surr)

0.06702 TETRY~

0.00000

. 0.00000

0.00000

0.00000

0.00000

0.00000

2.36814

2.36814

Width

12.8

12.3

38.4

12.3

23.51'.

8.51'.

4.8

•
ANALYSIS SUMMARY

Method 8330 HY
Run sequence ·............. EXP4'HY1
Calibration 03AUG98
External standard calibration using height
Calibration last modified on 4-AUG-1998 at 17:13
Calibration initialised on 12-DEC-1997 at 21:47
Method last modified on 4-AUG-1998 at 16:40

Uncalibrated peaks use user factor (0.0000)

Fl- GY

•



• Quanterra, Inc (West Sacramento)

[AUG SV] 109 4H 04AUG98l450,2,l
MB 28JUL98-i3D 770ML/20ML. Amount : 1.000.
Varian 5560/UV9050 @250nm flow=1.5 injection volume=200uL
Acquired on 4-AUG-1998 at 18:16 .
Reported on 4-AUG-1998 at 18:41
Box 1 (of 1)

CD CD CD CD CD CD CD CD CD
I'll I'll Cj) Cj) ". ". C/l C/l cp
0 UI 0 UI 0 U 0 UI 0
0 0 0 0 0 0 0 0 0

41)

..
(,II

CD

~

CD

8.51•-0
--
-N
-W
- ...
-'-II
-D>

-.."
CD

-ell

N
0

N-•
N

'"
" FfCD5".

Z~4~O



Quanterra / W. Sacramento
Chromatography Summary

Analysis ID: [AUG SV]
Acquired: HPLC-#4

109 4H_04AUG981450, 2 ~
4-AUG-1998 at 18:16

------------------------------------------------------------------------------------
Sample: MB 28JUL98-13D
Method Pile: 8330 HY
Calibration: 03AuG98

770ML/20ML Mult: 20.00 Dilf: 1.00 Div: 770.0
75:25:0/2-22-50:00:50/2-- H20:2tTHF/MeOH:Methanol (Analysis)
8330H 2.5-1000ng/mL Phenomenex Hypersil C8 SN251486 .

-----~--------------------------------------------------------------------------~---

RT Diff Height ppb R P

Channel 109 Var-lC5500 UV
Hypersl1-C8

150x4.6mm 5um SN251486 8330H

0.0670 UF

Target Analyte Results

Peak Name
1 HHX
2 1.3.5-Trinitrobenz
3 RDX
4 2.4-Dinitrofluorob 8.507 +0.03
5 1.3-Dinitrobenzene
6 Nitrobenzene
7 2.4.6-Trinitrotolu
8 TETRYl 13.876 -0.20
9 2.4-Dinitrotoluene

10 2.6-Dinitrotoluene
11 2-AM-4.6-Dinitroto
12 4-AM-2.6-Dinitroto
13 2-Nitrotoluene
14 4-Nitrotoluene
15 3-Nitrotoluene

1595

34

2.3011 F

Rl
1.00

0.300
0.800

0.100
1.00

0.130
1.00

0.100
0.300
0.130
0.130
1.00
1.00
1.00

~

------------------------------------------------------ ----------~-------------------
Surrogate Results

Peak Name
4 2.4-0initrofluorob

Amount
Spiked

2.60

Amount
Found %Rec
2.3011 89

-limits-
65 - 135 )

----------7-------------------------------------------------------------------------

Range Flags (R)

~
<Z?\Sl~~

18:41:36
Date:

Printed: 08/04/98

Peak Type Flags (P)
• . Flat top Peak
F - Forced baseline
M- Modified baseline

Reviewer:

U - Under calibration Range
o - Over calibration Range
X- Not calibrated

Q/WS SUM 3.29A

Notes:
8330
Ouantitation limits exceed Rl
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Calculations are performed before rounding to avoid round-off errors in calculated resul.•



•

AUG SV] 109 4H 04AUG9814s0,3,1
eported on 4-AUG-1998 at 19:17

Injection Report

Acquired on 4-AUG-1998 at 18:52

Quanterra, Inc (West Sacramento)

Page 1

"LC4UV
109LC4UV90s0
75:25:0/2-22-50:00:50/2"- H20:2%THF/MeOH:Methanol
Var-LCssOO UV Hypersil-C8 ls0x4.6mm Sum SN2s1486
DCS1 '28JUL98-13D 770ML/20ML

Analyst Name
Lims Id
Comment
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

Sample
8

Amount=1.00000

(Analysis)
8330M

PEAK INFORMATION

Peak RT mine RT EJ<c Haht uV ppb Peak name Width

3.804 3.759 215 0.45757 HMX 8.0

.~
5.480 5.493 385 0.45791 1. 3. 5-Trinitrobenzene 11.2

5.880 5.907 149 0.43213 ROX 12.8

8.452 8.475 1529 2.35050 2.4-Dlnltrofluorobenzene(SUrr) 12.3

5 9.422 9.444 352 0.42451 1.3-Dinitrobenzene 13.3

5 10.275 0.000 12 0.00000 14.9

7 11.253 11.271 153 0.35882 NItrobenzene 12.3

8 12.711 12.729 255 0.51105 2.4.5-Trlnltrotoluene (TNT) 12.8

9 14.035 14.078 252 0.50981 TETRYL 12.3

10 15.359 15.413 252 0.48551 2.4-Dlnltrotoluene 15.5

11 15.515 15.575 139 0.43250 2.5-Dinltrotoluene 17.1

12 17.129 17.178 183 0.45330 2-AM-4.5-Dlnltrotoluene 15.5

13 17.778 17.835 151 0;48171 4-AM-2.5-Dinltrotoluene 17.1

14 18.522 18.587 85 0.41414 2-Nltrotoluene 18.7

15 19.022 19.080 59 0.41340 4-Nltrotoluene 19.7

15 19.902 19.942 93 0.43015 3-Nitrotoluene 15.5
17 24.382 0.000 59 0.00000 3.2
18 24.773 0.000 98 0.00000 12.3

lota1s

Unknowns 159 0.00000

Named 4405 8.54320

Grand Total 4574 8.54320

•



[AUG SV] 109 4H 04AUG981450,3,1
Reported on 4-AUG-1998 at 19:17

ANALYSIS SUMMARY

Method......•••....•............ 8330 HY
Run sequence ••••••••...••.•..... EXP4HY1
Calibration..•••.•••.••.•..•..•• 03AUG98
External standard calibration using height
Calibration last modified on 4-AUG-1998 at 18:41
Calibration initialised on 12-DEC-1997 at 21:47
Method last modified on 4-AUG-1998 at 16:40

Uncalibrated peaks use user factor (0.0000)

~f70

Page 2 •

•

•



• Quanterra, Inc (West Sacramento)

[AUG SV] 109 4H 04AUG98l450,3,1
DeSl 28JUL98-13D 770ML/20ML.
Varian 5560/UV9050 @250nm flow=I.5
·Acquired on 4-AUG-1998 at 18:52
Reported on 4-AUG-1998 at 19:17
Box 1 (of 1)

Amount : 1.000.
injection volume=200uL

8.46

IS.31

lZ.?1

14.04

I? .13

1??8

9.4Z

I1.ZS

6.88
6.48

19.90

18.6Z
19.OZ

CD CD
1\1 1\1
0 CJI
0 0

C&I

~

(JI

en

"'I

CD

•-0
--
-N
-II,)
-. .,.

-UI

-en

-"I
-CD

-&D

N
0

N

'"
Z4.38
24.77

FJ-7f



Ouanterra / W. Sacramento
Chromatography Summary

Analysis ID: [AUG_SV]
Acquired: HPLC #4

109 4H_04AUG981450, 3 •
4-AUG-1998 at 18:52

------------------------------------------------------------------------------------
Sample: DCSl 28JUL98-13D 770ML/20ML Mult: 20.00 Dilf: 1.00 Div: 770.0
Method Pile: 8330_HY 75:25:0/2-22-50:00:50/2"- H20:2tTHF/MeOH:Methanol (Analysis)
Calibration: 03AUG98 8330H 2.5-1000ng/mL Phenomenex Hypersil C8 SN251486
------------------------------------------------------------------------------------

Channel 109 Var-LC5500 UV
Laboratory Control Sample t{ypersil-CS

150x4.6mm Sum SN251486 8330H
Peak Name RT Spiked Found Rec -Limits-

1 HMX 3.804 0.500 0.4677 94 ( 65 - 135 )
2 1.3.5-Trinitrobenz 6.480 0.500 0.4679 94 ( 65 - 135 )
3 RDX 6.880 0.500 0.4321 86 ( 65 - 135 )
4 2.4-DinitrofluorOb 8.462 2.60 2.3505 90 ( 65 - 135 )
5 1.3-Dinitrobenzene 9.422 0.500 0.4246 85 ( 65 - 135 )
6 Nitrobenzene 11.253 0.500 0.3688 74 ( 65 - 135 )
7 2.4.6-Trinitrotolu 12.711 0.500 0.5111 102 ( 65 - 135 )
8 TETRYL 14.036 0.500 0.5098 102 ( 65 - 135 )
9 2.4-Dinitrotoluene 15.369 0.500 0.4855 97 ( 65 - 135 )

10 2.6-Dinitrotoluene 16.516 0.500 0.4325 86 ( 65 - 135 )
11 2-AM-4.6-Dinitroto 17.129 0.500 0.4533 91 ( 65 - 135 )
12 4-AM-2.6~Dinitroto 17.778 0.500 0.4817 96 ( 65 - 135 )
13 2-Nitrotoluene 18.622 0.500 0.4141 83 ( 65 - 135 )
14 4-Nitrotoluene 19.022 0.500 0.4134 83 ( 65 - 135 )
15 3-Nitrotoluene 19.902 0.500 0.4302 86 ( 65 - 135 )

•

------------------------------------------------------------------------------------
Surrogate Results

Peak Name
4 2.4-Dinitrofluorob

AAlount
Spiked

2.60

AAlount
Found %Rec
2.3505 90

-Limits-
65 - 135 )

------------------------------------------------------------------------------------

--------7---------------------------------------------------------------------------

Notes:
8330

Q/WS SUM 3.29A
Reviewer:

Fj-7 2

Date:
Printed: 08/05/98

~~C)i
17:04:06 •



~UG SV] ~09 4H 04AUG981450,4,1
~ported on 4-AUG-1998 at 19:54

Injection Report

Acquired·on 4-AUG-1998 at 19:28

Quanterra, Inc (West Sacramento)

Page 1

LC4UV
109LC4UV9050
75:25:0/2-22-50:00:50/2"- H20:2%THF/MeOH:Methanol
Var-LC5500 UV Hypersil-C8 150x4.6mm 5um SN251486
DCS2 28JUL98-13D 770ML/20ML

Analyst Name
Lims Id
Comment
Method Title
Sample Name
Sample Id
Sample Type
Bottle No

Sample
8

Amount=1.00000

(Analysis)
8330M

PEAK INFORMATION

Peak RT mins RT E~p Haht uV ppb Peak name Width

1 3.813 3.769 219 0.47340 HMX 8.0

• 6.499 6.493 389 0.47031 1.3.5-Trinitrobenzene 11.2

6.889 6.907 . 156 0.45265 RDX 12.8

8.471 8.476 1663 2.39969 2. 4-0initrofluorobenzene(SUrr) 12.3

5 9.431 9.444 382 0.46064 1.3-01nitrobenzene 12.8

6 10.276 0.000 13 0.00000 9.6

7 11 .262 11.271 190 0.45786 Nltrobenzene 12.3

8 12.720 12.729 256 0.49485 2.4.6-Trlnitrotoluene (TNT) 12.8

9 14.062 14.079 263 0.51216 TETRYL 13.9

10 15.396 15.413 262 0.48493 2.4-01nltrotoluene 16.0

11 16.569 16.576 156 0.49725 2.6-0inltrotoluene 17.1

12 17.173 p.179 193 0.47763 2-AM-4.6-01nltrotoluene 17.1

13 17.949 17.936 153 0.45595 4 -AM-2.. 6-0ini t rotoluene 17.1

14 18.676 18.687 104 0.50345 ~-Nltrotoluene 13.9A

15 19.084 19.080 92 0.55199 4-Nltrotoluene 21.3A

16 19.956 19.942 114 0.52330 3-Nltrotoluene 15.5
17 24.382 0.000 64 0.00000 3.2
18 24.773 0.000 84 0.00000 11.2

"Totals

UnknOMllJl 161 0.00000

Named 4590 9.20605

Grand Total 4751 9.20605

•
Ff 73



{AUG SV] 109 4H 04AUG981450,4,1
Reported on 4-AUG-1998 at 19:54

ANALYSIS SUMMARY

Method.....••..•.•..........••.. 8330 HY
Run sequence •••.•••.•.•••••.•••. EXP4HY1
Calibration••••••.•••..•.••••..• 03AUG98
External standard calibration•.using height
Calibration last modified on 4-AUG-1998 at 19:17
Calibration initialised on 12-DEC-1997 at 21:47
Method last modified on 4-AUG-1998 at 16:40

Uncalibrated peaks use user factor (0.0000)

~f 7L-f-

Page •

•

•



• Quanterra, Inc (West Sacramento)

[AUG SV] 109 4H_04AUG98l450,4,l
DCS2 28JUL98-13D 770ML/20ML.
varian 5560/UV9050 @250nm flow=1.5
Acquired on 4-AUG-1998 at 19:28
Reported on 4-AUG-1998 at 19:54
Box 1 (of 1)

Amount: 1.000.
injection volume=200uL

CD
~
0
0

ill)

~

CJI

III

".:I

CD

•-0
--
-N
-(II

'-~
-CJI

-C1l

-"\I
-CD

-ID
N
0

....

•
N
(II

N...

6.49
6.89

9.43

Il.Z6

lZ.7Z

14.06

15.40

17.17

17.8'

18.68
19.08

19.96

Z4.38

8.47

Ff7S-



Quanterra / W. Sacramento
Chromatography Summary

Analysis ID: [AUG_SV]
Acquired: HPLC #4

109 4H_04AUG981450, 4
4-AUG-1998 at 19:28 •

Sample: DCS2 28JUL98-13D 770ML/20ML Mult: 20.00 Dilf: 1.00 Div: 770.0
Method Pile: 8330_HY 75:25:0/2-22-50:00:50/2"- H20:2tTHF/MeOH:Methanol (Analysis)
Calibration: 03AUG98 8330H 2.5-1000ng/mL Phenomenex Hypersil C8 SN251486

Channel 109 Var-LC5500 UV
Laboratory Control Sample Hypersil-C8

150x4.6mm Sum SN251486 8330H
Peak Name RT Spiked Found Ree -Limits -

1 HMX 3.813 0.500 0.4734 95 ( 65 - 135 )
2 1.3.5-TrinitrObenz 6.489 0.500 0.4703 94 ( 65 . 135. )
3 RDX 6.889 0.500 0.4526 91 ( 65 - 135 )
4 2.4-Dinitrofluorob 8.471 2.60 2.3997 92 ( 65 - 135 )
5 1.3-Dinitrobenzene 9.431 0.500 0.4606 92 ( 65 - 135 )
6 Nitrobenzene 11.262 0.500 0.4579 92 ( 65 - 135 )
7 2.4.6-Trinitrotolu 12.720 0.500 0.4949 99 ( 65 - 135 )
8 TmYL 14.062 0.500 0.5122 102 ( 65 - 135 )
9 2.4-Dinitrotoluene 15.396 0.500 0.4849 97 ( 65 - 135 )

10 2.6-Dinitrotoluene 16.569 0.500 0.4872 97 ( 65 - 135 )
11 2-AM-4.6-Dinitroto 17.173 0.500 0.4776 96 ( 65 - 135 )
12 4-AM-2.6-Dinitroto 17.849 0.500 0.4560 91 ( 65 - 135 )
13 2-Nitrotoluene 18.676 0.500 0.5035 101 ( 65 - 135 )
14 4-Nitrotoluene 19.084 0.500 0.5520 110 ( 65 - 135 )
15 3-Nitrotoluene 19.956 0.500 0.5233 105 ( 65 - 135 )

•

------------------------------------------------------------------------------------
Surrogate Results

Peak Name
4 2.4-Dinitrofluorob

Proount
Spiked

2.60

Proount
Found %Ree
2.3997 92

-Limits-
65 - 135 )

------------------------------------------------------------------------------------

------------------------------------------------------------------------------------

Notes:
8330

Q/WS SUM 3.29A
Reviewer: Date:

Printed: 08/05/98 ~~:~o •
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Quanterra I W. Sacramento
CHROMATOGRAPHY RUN LOG

Analysis: HPLC #4 [AUG_SV] 4PC04AUG980849.
Page 1 of 1

Channel Column Detector
109 / Hypersil-C8 / UV Method Pile: 8330_HY

Calib Pile: 03AUG98
8330H 2.5-1000ng/mL Phenomenex Hypersil C8 SN251486

Analysis Xnfo: 75:25:0/2-22-50:00:50/2" H20:2tTHF/MeOH:Methanol (Curve)

# SAMPLE NAME MOLT DIVS· DATE TIME

+----+-----------------------------------------+-------------~-+-------------+-------+----+

3
T1
1
2
5
6
7

09:05
09:42
10:18
10:54
11:30
12:06
12:43
13:19
13:55
14:31
15:08
15:44

4-AUG-1998
4-AUG-1998
4-AUG-1998
4-AUG-1998
4-AUG-1998
4-AUG-1998
4-AUG-1998
4-AUG-1998
4-AUG-1998
4-AUG-1998
4-AUG-1998
4-AUG-1998

1.00 / 1.000
1.00 1 1.000
1.00 1 1.000
1.00 1 1.000
1.00 1 1.000
1.00/1.000
1. 00 1 1. 000
1.00/1.000
1.00 1 1.000
1.00 1 1.000
1.00/1.000
1.00/1.000

PRIMER
PRIMER
Water blank
Water blank
E070898F 25/100ng/mL STeal
E070898C 2.5/5.0ng/ml STeel
E070898D 5.0/25ng/mL STe=I
E070898E 10/50ng/ml STD=I
E070898G .100/150 STeal
E070898H 500 ng/mL 8330 Mix STeel
E070898l 1000 ng/mL 8330 Mix STe=l
Water blank

I 1 I

I ; I
I 4 I
I 5 I
I 6 I
I 7 I
I 8 I
I 1; I
I 11 I
I 12 I
I I
I I
I I
I I
I I
I I
I I
I I
I 1
I
I
I
I
.\
I
I
I
I
I
I
I
I

•II
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I I I I
+----+-----------------------------------------+---------------+-------------+-------+----+

QESS Elog 2.0
Analyst: Date: _~-_-t;r_-_'ij_ Page: J '{ '6

Printed: 04-AUG-1998 16:48:58

r;:-/- 7~

•



•
Quanterra / W. Sacramento Analysis: HPLC #4 [AUG_SV] 4H_04AUG981450
CHROMATOGRAPHY RUN LOG Page 1 of 2

Channel Column Detector
~09 / Hypersil-C8 / UV Method Pile: 8330_HY

Calib Pile: 03AUG98
8330H 2.5-1000ng/mL Phenomenex Hypersil C8 SN251486

Analysis.Info: 75:25:0/2-22-50:00:50/2"- H20:2%THF/MeOH:Methanol (Analysis)

# SAMPLE NAME MOLT DIVS DATE TIME .LVL

+----+---------------------------------------~-+---------------+-------------+-------+----+
I 1 I E070898F 25/100 8330MIX CV I 1.00 / 1.000 I 4-AUG-1998 I 16:47 I 3 I
I 2 I MB 28JUL98-130 770ML/20ML I 20.0 / 770.0 I 4-AUG-1998 I 18:16 I LA I
I 3 I DCS1 28JUL98-13D 77 OML/2OML 20.0 / 770.0 4-AUG-1998 I 18:52 I LA I
I 4 I DCS2 28JUL98-13D 770ML/20ML I 20.0 / 770.0 4-AUG-1998 I 19:28 I LA I
I 5 I 300592-2 770ML/20ML I 20.0 / 770.0 4-AUG-1998 20:04 I LA I
I 6 I 300602-1 770ML/20ML I 20.0 / 770.0 4 -AUG-1998 . 20:41 I LA I
I 7 I 300602-2 770ML/20ML I 20.0 / 770.0 4-AUG-1998 21:17 I LA

I 8 I 300602-2-MS 770ML/20ML I 20.0/770.0 4-AUG-1998 21:53 I LA

I 9 I 300602-2-S0 770ML/20ML I 20.0 / 770.0 4-AUG-1998 22:29 I LA

I 10 I 300612-1 770ML/20ML I 20.0 / 770.0 4-AUG-1998 23:06 I LA

I 11 I 300551-11 770ML/20ML I 20.0 / 770.0 4-AUG-1998 23:42 I ·LA

I 12 ·1 E070898F 25/100 8330MIX CV I 1. 00 / 1. 000 5-AUG-1998 00:18 I 3

I 13 I MB 29JUL98-110 770ML/20ML I 20.0 / 770.0 5-AUG-1998 00:54 I LA

I 14 I OCS1 29JUL98-11D 770ML/20ML I 20.0 / 770.0 5-AUG-1998 01:31 I LA

I 15 I OCS2 2 9JUL98 -110 770ML/20ML I 20.0 / 770.0 5-AUG-1998 02:07 I LA

I 16 I 300575-1 770ML/20ML I 20.0 / 770.0 5-AUG-1998 02:43 I LA

• I 17 I 300575-2 77 OML/2OML I 20.0 / 770.0 5-AUG-1998 03:19 I LA

I 18 I MB 28JUL98 -110 o.4G/8ML I 8.00 / 0.400 5-AUG-1998 03:55 I LS

I 19 I DCS1 28JUL98-110 0.4G/8ML I 8.00 / 0.400 5-AUG-1998 04:32 I LS

I 20 I OCS2 28JUL98-110 0.4G/8ML I 8.00 /0.400 5-AUG-1998 05:08 I LS

I 21 I 132219-1 0.4G/8ML I 8.00 / 0.400 5-AUG-1998 05:44 I LS

I 22 I 132219-2 0.4G/8ML I 8.00 / 0.400 5-AUG-1998 06:20 I LS

I 23 I E070898F 25/100 8330MIX CV I 1. 00 / 1. 000 5-AUG-1998 06:57 I 3

I 24 I 132219-3 o.4G/8ML I 8.00 / 0.400 5-AUG-1998 07:33 I LS

I 25 I 132219-4 0.4G/8ML I 8.00 / 0.400 5-AUG-1998 08:09 I LS

I 26 I 132219-5 o.4G/8ML I 8.00 / 0.400 5-AUG-1998 ·08 :45 I LS

I 27 I 132219-6 . 0.4G/8ML I 8.00 / 0.400 5-AUG-1998 09:21 I LS

I 28 I 132219-7 o.4G/8ML I 8.00 / 0.400 5-AUG-1998 09:58 r LS

I 29 I 132219-7-MS b.4G/8ML I 8.00 / 0.400 5-AUG-1998 10:34 I LS

I 30 I 132219-7-'SO 0.4G/8ML I 8.00 / 0.400 5-AUG-1998 11: 10 I LS

I 31 I MB 28JUL98-12D 0.4G/8ML I 8.00 / 0.400 5-AUG-1998 11 :46 I LS

I 32 I LCS 28JUL98-12D 0.4G/8ML I 8.00 / 0.400 5-AUG-1998 12:23 I LS

I 33 I 300551-1 o.<4GI6ML I 8.00 / 0.400 5-AUG-1998 12:59 I LS

I 34 I E070898F .25/100·8330MIX CV I 1.00 / 1.000 5-AUG-1998 13 :35 I 3

I 35 I 300551-1-MS o.4G/8ML I 8.00 / 0.400 5-AUG-1998 14 :11 I LS

+----+-----------------------------------------+---------------+-------------+-------+----+

*** Printed before sequence complete ***

•
QESS Elog 2.0

Analyst:
~ - '>7~ u C.

Date: J ~ Page: _\_-_L_\

7
1'J. Printed: 05-AUG-1998 15:27:33

\=",,- ~I
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QUANTERRA INCORPORATEDest Sacramento

PROJECT ANOMALY RECORD
AND DATA CHECKIJIST

DUE DATE:---'----

PROJECT # TEST DESC.· 93'30 -~ (2pJ\t.) - k... A
DATA CHECKLIST,.

CALmRATION
_ICAL or ICAL Summary &.ICV/CCV included.

ICAL. ICVICCV criteria met.
Standards labeled or correctly identified by data

system
_Copy of logbook for ICAL included.
_Tune criteria met and copy included (GCMS only).

Method number is identified on data.
QAQC VERIFICArION
_Method blank and DCS/LCS frequencies were met.
_ DCS/LCS and MBcopies are included if applicable.
_ DCS/LCS and MBdata are within control limits.
_If the batch QC data did not meet criteria.

appropriate comments were made.
~S!MSD data complete if applicable.
..-r0lding times were met.

_All samples within tune time (GCMS only).

SAMPLE ANALYSIS
_Logbook copies for all injections made. including
ICVICCV standards and ICAL.
_ LogbookslPrep bench sheets are properly ftlled out.
_Manual integrations are reviewed.
_All raw data is included.
_All analytes are reported correctly.
_Correct reporting limits were used.
_Spectra are present for all positive analytes (GCMS only).

L1MS
_Results were entered into LIMS correctly.
_The prepared and analytical dates are correct.
_The correct MB/DCS/LCS data were entered.
_The correct footnotes were used.
_The data sheets are complete and included
_Method blanks are included with correct prep'

and analyzed dates
_Anomalies are written and entered.

ABOVE CRITERIA HA VE BEEN MET.

SEE ELECTRONIC ANOl\1ALY: 6'
NO Al'TOl\tE.l.!ES: _

COMMENIS:

I

f="/-8 ("------------------_-....:..........!----:::::.....:...--_._._---_.__.._.



QUANTERRA-CALLAB LABORATORY
Chromatography Assignment Sheet •

Ver: 1

2S JUL 98

Project ,: 300612
Analysis: P-8330-coe-A
Client: 119•••••••••••
PA: DBROOlCS
Delivery Accepted: "GARCIA
Number of Samples: 1
Program: Explosives

Project Description:
Aqueous for 8330-Total.

Due Date: 06 AUG 98
Receipt Date: 2S JUL 98
Log Released: 27 JUL 98

TurnarCUld: RUSH
Storage Location: WR1G

Earliest Holding Time: 31 JUL 98

S-day TAT for 8330 level 2 and 10-day TAT for level 3.

Low PQls for the aqueous sample - J values
IRPHS entry needed

Full raw data package - blue sheet order

Test Modified: N
Sample Instructions: N
Test Instructions: N
Group Instructions: N
CAS #:

Date Delivered to PA:

Corrments:

__ No Problems Occurred with Analysis

__ See Anomaly Sheet

•

•



•

•

•

QUAN.TERRA-CALLAB LABORATORY
Bottle Descriptions

Project ,: 300612 Test: P-8330-COE-A

0001SA - 2-AGB
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Project Nurber: 300612

Test Code: P-8330-coe-A

Turnaround Status: RUSH

QUANTERRA-CALlAS LABORATORY
Analytical Bench Sheet

Date: 27 JUL 98

Test Description: Prep· Explosives by HPLC

SBq)le Matrix: AQUEaJS Date Assillned:, _

Palle 1 of 1

Prep COll'pletion Due: _

•
SOP-Section/Page (Revision): ____

Extractions: [] Separatory F~l [] Continuous Liquid/Liquid [] Sonication [] Soxhlet [] JeD

[ ] Roto Yap [ ] Shaker [ ] Other _

I
Extractn Adj pH Hydrolysis Acid Ext Cone CH2N2 N2 Final

Sarrp Holdinll Sarrple Date/ Init. Date/ Date/ Date/ Date/ Date/ Date/ Sarrple
ID Time Size Initials DH Initials Initials Initials Initials Initials Initials Concentn

0001SA 31 JUL 98 I
I I

------------+---------+----Ij'----+---+---------------+-----f-----l
I I I

-----+---11,...---.....+-----+---+-----+-1'·
---+-_-----+ u I I
__~~_HlI I "I

U' I!---+-, I I
---+---'-----+------+1-+-1-- I___,...------+-_u I

Extraction Includes Project(s): _Method Blank \Ii th Project: _

Project Due: 06 AUG 98 DCS ~ith project:, _

LCS ~ i th Project : _

DCS Code:, _

LCS Code: _

•Notes/Comnents:
.* PLEASE PUT COMMENTS ON ANOMALY SHEET **

Date To ln~tr~nt~:

MSQC with Project: _

Ff-C{Lf

MSQC Code: _



• QUANTERRA-CALLAB LABORATORY

Quality Assurance Sheet

Project tI: 300612 Test: P-8330-coe-A

Quality Assurance/Quality Control:

. SaIq)le 10: Spiking Standard Name:

Spike Code 10: Volune: Cone:

Spiked Sy: Witness:

SaIq)le 10: Spiking Standard Name:

Spike Code 10: Volune: Cone:

Spiked By: Witness:

Sil/Ii)le ID: Spiking Standard Name:

Spike Code ID: Volune: Cone:

Spiked By: Witness:

Sa~le ID: Spiking Standard Name:

• Spike Code 10: Volune: Cone:

Spiked By: Witness:

Solvent: Manufacturer And Lot Number:

Extracting Solvent: _

Solvent lCeeper: -.- _

Transfer Solvent:_ ---' __ __

Derivatizing Reage~t:- ~ _ _ __

Final Solvent:,_ _ _

Other:_ _ _ _

Was an aliquot taken? Y / N

If yes, how nuch was aliquoted?_...................._nL _ ...................._mL

What was the salq)le concentration before aliquot?__....................__

•
Why was the aliquot taken?__ __

F/-gs



QUANTERRA-tALLAB LABORATORY
Instruction Sheet

Project ##:300612 Test: P-8330-COE-A

Sample Instructions:

•
None.

Test Instructions:

None.

Group Instructions:

None.

,-

F(-gv;

•

•



• QUANTERRA-CALLAB LABORATORY
Anomaly Report Form

Project ,: 300612 Test: P-8330-COE-A

Anomal tes:

san.,le broken dudng shipping.

Limited sample volume.

Sample(s) Affected:

•

•

Matrix required a subsample to factlttate extraction.

pH of sample required excess acid/base (please circle).

Solvent and sample were miscible.

Emulsion problems.

Emulsion problem required centrifuging.

Sample lost during preparation.
Re-extraction performed? Yes/N~'

Concentration volume went lower than specified in the
SOP.

Concentration time longer than normal.

Extraction solvent saturated with organic material,
therefore sample volume was not concentrated but
adjusted based on the screening.

Final concentration greater than specified in the SOP
due to the screening results.

Precipitate observed in the extract.

Other, please comment below.

Comments:

Submitted By: _ Date: _



QUANTERRA-CALLAB lABORATORY
Prep (Extraction) Check List

. Project ,: 300612 Test: P·8330-COE-A

•
Chemist: _

Reviewer: _

Date: _

Date:

Numeer of samples: Number of extracts:

Benchsheet:
SOP section and page number filled out properly.
Each step of extraction procedure initial'ed and dated.
Anomalies or deviations from SOP documented.
pH adjustments noted.
Solvent manufacturer and lot number c~leted.

Volumes and weights of samples to two sig. figs.

OA/OC:
OCS/HS forms filled out properly.
Spike information correct on bench sheet.
Spike witness?
If not spiked per SOP, were spike amounts verified?

Initiated
Y_ N_

y_ N_

y_ N_

y_ N_

y_ N_

y_ N_

Initiated
Y_ N_

y_ N_

y_ N_

y_ N_

Reviewed
Y_ N_

y_ N_

y_ N_

y_ N_

y_ N_

y_ N_

Reviewed
Y_ N_

y_ N_

y_ N_

y_ N_ •
~

Extraction date (c~lete date) correct.
OC lot number present and correct.
OC Run number present and correct.
Prep released (date extract goes to Inst.).

Extracts:
Number of extracts agree with benchsheet.
Concentrations of extract agree with benchsheet.
Testtube rack labelled with project id and test.

Conments:

Initiated Reviewed
Y- N- Y- N-
Y- N- Y- N-
Y- N- Y- N-
Y- N- Y- N-
Initiated Reviewed
Y- N- Y- N-
Y- N- Y- N-
Y- N- Y- N_

•
F/gg
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QUANTERRA-CAlLAS LABORATORY
Client Descriptions

Project #: 300612 Test: P-8330-coe-A

0001SA - '" i iil __&



PROJEC~ QC LIMITS

rhe S.M. Stoller Corporation

QUANTBRRA / W. SACRAMENTO

Project: CALLAB-300612
Matrix: AQUEOUS

Test Code: 8330-IRPMS-1C-A
Version: 3

QC Category: 8330-COE-A

:SfI NA

CClq)Onent
Modified Date:

CASN

Rl Surrogate/SCS
25 JUl 98 24 OCT 95
ug/l ug/l lCl UCl

lab Control (lCS)
24 OCT 95
ug/l lCl UCl

lab Control (DCS)
24 OCT 95
ug/l lCl 'UCl RPD

Matrix Spike
20 OCT 94
ug/l lCl UCl RPD

2,4-Dlnltrofluorobenzene 10348 * 100 65 135 100 65 135 100 65 135 35
HMX 2691410 SO 65 135 SO 65 135 35 SO 65 135 35
1,3,5-Trlnltrobenzene 99354 SO 65 135 50 65 135 35 SO 65 135 35
RDX 121824 5 SO 65 135 50 65 135 35 SO 65 135 35
1,3-0Inltrobenzene 99650 5.0 50 65 135 SO 65 135 35 SO 65 135 35
Nitrobenzene 98953 5.0 50 65 135 50 65 135 35 SO 65 135 35
2,4,6-Trfnltrotoluene 118961 5.0 - SO 65 135 SO 65 135 35 SO 65 135 35
Tetryl 479458 5.0 SO 65 135 SO 65 135 35 SO 65 135 35
2,4-0Inltrotoluene 121142 5.0 50 65 135 50 65 135 35 SO 65 135 35
Z,6-0Inltrotoluene 606202 5.0 SO 65 135 SO 65 135 35 SO 65 135 35
Z-Am-ONT 355n182 5.0 50 65 135 SO 65 135 35 SO 65 135 35
4-Am-ONT 1946510 5.00 50 65 135 SO 65 135 35 SO 65 135 35
Z-Nltrotoluene 88n2 10.0 50 65 135 SO 65 135 35 SO 65 135 35
4-Nltrotoluene 99990 8.5 50 65 135 50 65 135 35 SO 65 135 35
3-Nltrotoluene 99081 1.9 50 65 135 SO 65 135 35 SO ~5 135 35

~I

~U

• • •
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TOXICITY TESTING AND LEACHING PROCEDURES
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NSWC Crane
Bioremediation Facility
QAPP for Full-Scale Operations G-1 07/14/98
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1.0
INTRODUCTION

This appendix will define the testing of compost material from the Naval Surface
Warfare Center (NSWC), Crane Division, Crane, Indiana to determine the toxic affects
of the treated compost material when in the environment of terrestrial invertebrates.
This appendix will supplement the approved Quality Assurance Project Plan for Full
Scale Operations. [MK, 1998]

In this study, five COITlPost samples will be collected from one windroW on day final of .
composting activities. The windrow selected for sampling will contain the highest
contaminant levels of explosives based on baseline (day 0 of the treatment cycle)
sample results from the first set of full scale windrows for that SWMU. This pile will be
representative for the SWMU and represent the worst-case scenario for treated
compost material based on the selection criteria utilized.

The treated soil/compost blend from each of the four Solid Waste Management Units
(SWMUs 3/10, 10/15, 12/14, and 13/14) will be sampled and analyzed to document that
the treated soil meets toxicity remedial goals. This appendix provides the following
information:

• •
•
•
•
•

Remedial Goals for Toxicity Tests
Laboratory Standard Operating Procedures
Laboratory Contacts and Addresses
Quality Control Procedures
Test report preparation

•

Refer to Appendix G of the approved Full-Scale Operational Plan [MK, 1998] for sample
location and frequency information, collection and splitting procedures, sample
handling, and test method descriptions.

In addition to sampling the soil/compost blend from each of the SWMUs, a control pile
will be constructed for each SWMU to provide material control samples. The results
from control samples will be utilized to aid in the development of background levels for
the compost material. In addition, the control pile will provide a basis for determining if
the amendment ratios are toxic. Appendix G of the Full-Scale Operational Plan [MK,
1998] Section 2.0 describes how the control windrow pile will be created...~~ ,

NSWC Crane
Bioremediation Facility
QAPP for Full-Scale Operations G-3 07/14/98
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2.0
TEST METHODS

Table G-1 summarizes the testing methods.

TABLE G-1
TOXICITY AND LEACHABILITY TESTING SUMMARY

Test and Test Method Frequency Holding Time Preservative Sample
Size/Container

Microtox 5 perSWMU 14 days 4'C 8 ounce glass
(Proprietary method of +
AZUR Environmental) 1 control

Earthworm Toxicity 5 perSWMU 3 days 4'C 3.5 gallon
(EPA Method 600/3- + HOPE plastic
88/029) 1 control container lined

with 2 plastic
bags

Pathogen Testing 5 perSWMU 3 days 4'C 8 ounce glass
(40 CFR 503.32) +

1 control

Toxicity Characteristic 5 perSWMU 14 days for extraction; 4'C 8 ounce glass
Leaching Procedure 40 days from extraction
(TCLP) (EPA Method 1311) to analysis
and Explosives Analysis
(EPA Method 8330)

Synthetic Precipitation 5 per SWMU 14 days for extraction; 4'C 8 ounce glass
Leaching Procedure 40 days from extraction
(SPLP) (EPA Method 1312) to analysis
and Explosives Analysis
(EPA Method 8330)

Samples will be maintained from collection through receipt until testing at 4°C and then
brought to 20°C immediately prior to testing.

• NSWC Crane,
Bioremediation Facility
QAPP for Full-Scale Operations G-4 02/12/99
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3.0
REMEDIAL GOALS AND OBJECTIVES

This appendix provides the design and specifications of the toxicity testing to be --- ---
performed at NSWC Crane. The testing is intended to shoW the toxic effects that the
treated compost material may have on the environment. These effects will be studied
using two toxicity methods: Microtox and Earthworm Toxicity, two pathogen tests: fecal
coliform, and salmonella, and two leaching procedures: TCLp and SPLP.

For each SWMU a single sample from the control windrow will be collected to provide
background data for comparison and interpretation. Toxicity data of the samples
collected from the treated contaminated soil windrow will be directly compared to the
background sample to determine if there is an elevation in toxicity levels due to the
treated explosive contaminants.

The objective of the toxicity testing is to assess the acute toxicity of the compost to
worms and the bacteria. For the Microtox assays, the EC-50 will be estimated to
determine the elutriate compost concentration which causes an 50% decrease in the
illuminance of the test organisms. The EC-50 for the five samples will be averaged and
compared to the EC-50 for the control pile to show a comparable or lower toxicity in the
compost samples than in the control pile. For the earthworm toxicity the LC-50 will be
estimated to determine the compost concentration .which causes 50% mortality of
earthworms. The LC-50 for the five samples will be averaged and compared to the LC
50 for the control pile to show comparable or lower toxicity in the compost samples than
in the control pile.

Pathogen objectives were based on specifications found in 40 CFR 503.32 which
pertains to the disposal of sewage sludge. These specifications show that sewage
sludge may be prepared for sale or given away as an application to the land if the
sludge meets the requirements of fecal coliform and salmonella. The treated compost
is intended tobe returned to the land for similar purpose, and therefore these same
standards will be applied to the compost material. Objectives for the density of fecal
coliform shall be less than 1000 Most Probable Number per gram of dry solids, and
Salmonella shall be less than 3 Most Probable Number per 4 grams of dry solids.

Two tests will be performed to demonstrate the leachability of any SWMU specific
contaminant that was identified during initial exca'iiation of the soil used to create the
windrow. Toxicity Characteristic Leaching Procedure (TCLP) will simulate the
leachability of contamination expected in a sanitary landfill while Synthetic Precipitation
Leaching Procedure (SPLP) will simulate the leachabililty of contamination expected in
a natural environment. The limits of leachability for all SWMU contaminants are defined
in Section 1.0 page 10 of 44 Table 1-4C of this QAPP.

T
o
x

<;--

NSWC Crane
Bioremediation Facility
QAPP for Full-Scale Operations G-5 07/14/98
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TABLE G-2
TOXICITY AND LEACHABILITY OBJECTIVE SUMMARY

Test and Test Result Objective Result will
Method to be demonstrate

Obtained

Microtox EC-50 for Average EC-50 Compost piles are
(Proprietary method of each sample less than EC-50 of no more toxic than
AZUR Environmental) and average control pile uncontaminated soil

EC-50 from a borrow·

Earthworm Toxicity LC-50 for Average LC-50 Compost piles are
(EPA Method 600/3- each sample less than LC-50 of no more toxic than
88/029) and average control pile uncontaminated soil

LC-50 from a borrow

Pathogen Testing Fecal Coliform Less than 1000 Compost piles are
(40 CFR 503.32) Most Probable no more toxic than

Number/g dry sewage sludge
solids

Salmonella Less than 3
MPN/4g dry solids

Toxicity Characteristic TCLP results Less than leachate Compost piles do
Leaching Procedure for all SWMU limits presented in not show
(TCLP) (EPA Method specific Table 1-4C in leachability greater
1311) and Explosives contaminants Section 1.0 of the than Regulatory
Analysis QAPP Limits
(EPA Method 8330)

Synthetic Precipitation SPLP results SPLP results less Compost piles do
Leaching Procedure for all SWMU than leachate limits not show
(SPLP) (EPA Method specific presented in Table leachability greater
1312) and Explosives contaminants 1-4C. than Regulatory
Analysis Limits
(EPA Method 8330)

NSWC Crane
Bioremediation Facility
QAPP for Full-Scale Operations G-6 07/14/98
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4.0
QUALITY CONTROL PROCEDURES

4.1 FIELD QUALITY CONTROL

A small control compost windrow will be constructed for each SWMU using the same
amendment recipe as the full scale windrows. Clean, analyzed soil from a documented
borrow source selected to be of similar soil characteristics to the contaminated soil will
be used to construct the control windrow which will be approximately 10 x 10 x 5 feet
high located in the same building as other windroW piles. This windrow will be
constructed during the first set of full-scale windrows and maintained to simulate the
full-scale windrows. This windrow will be turned at the same frequency, temperature,
oxygen, and moisture content of the control windrow will be measured and recorded at
the same frequency as the full-scale windrows. This control will be utilized to aid in the
determination of background toxicity levels as well to serve as a guide to determine if
the amendment ratios are toxic. In addition, the control pile will be analyzed for
explosives at the end of cycle to verify that there is no cross contamination from other
windrow piles. End of cycle for control pile will be the same number of days that the
pile chosen for toxicity sample analysis was processed. Other QC field procedures for
decontamination of equipment is detailed in Section 5.0 of Appendix G of the Full-Scale
Operational Plan [MK, 1998] "

The collection of field blanks, rinse water samples, and field duplicates will be
performed at the same frequency as other compost samples. The specifications for
compost quality control is specified in Section 4.6 on page 8 through 12 of 18 of the
QAPP. "

4.2 ANALYTICAL TESTING QUALITY CONTROL

Detailed standard operating procedures for each analytical test are included in
Attachment A of this Appendix. These procedures outline the specific quality control
measures required by the analytical method.

4.2.1 Earthworm Toxicity

Earthworm analysis will be performed using the test organism, Eisenia Foetida supplied
from Carolina Biological Supply Company or other documented source. The condition
and environment of the worms will be documented on the livestock record from receipt
in the laboratory until use in this project. Worms used in this project will not have been
previously· submitted to any other testing. The worms will be uniform in size, at least 60
days of age, and weigh approximately 300 - 500 mg. Worms will be maintained at a
temperature of 20 ± 2°C and acclimated for a period of five days prior to testing.
During this time worms will be fed with Magic Worm Food. Feedings will be
documented on the livestock record. Initiation of the test will begin after the five day
stabilization has occurred. Ten worms will be placed in the testing vessels by
sequential randomization, where no more than 2 worms will be added into each vessel"
at a time. Testing vessels will be one liter borosilicate glass containers with screw top

• NSWC Crane
Bioremediation Facility
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covers with small holes punched in the covers to allow air to enter exposure vessels.
During the duration of the analysis, the worms will not be fed .

Each vessel will contain 200 grams of testing material (composUartificial soil). Artificial
soil prepared from a homogenous mixture of 10% sphagnum peat, 20% colloidal
kaolinite clay and 70% grade 70 silica sand will be used as a blank and also as a
dilutant to the compost mixture. Five varying concentrations of artificial soil and
compost will be homogenized using a grinder. The concentration ranges of 6.25%,
12;5%,25%,50%, and 100% will be created for this analysis. In addition, three
replicates for each concentration of compost will analyzed be performed to determine
the LC-50 (the compost concentration that kills 50% of the worms). The LC-50 Will be
calculated with a computer program developed by C.E. Stephans and ASTM~

Additional QC includes the use KCI as a reference toxicant. The KCI will be utilized as
a positive control to'evaluate the sensitivity of each batch of organisms. Varying
concentrations of KCI contaminated soil will be prepared to determine the LC-50 of the
KCI contaminated soil. This value will represent the concentration of KCI which results
in 50% mortality. The LC-50 will be compared to published acceptance limits as well
as previous laboratory data to verify that the worms reacted at similar sensitivities as
other t>atches of Eisenia Foetida. The artificial soil prepared in the lab will also be
analyzed to verify that less than 10% of the worms died in the blank. These QC checks
will be analyzed with three replicates for each concentration also.

Initially, and again at the completion of this analysis, the pH of the testing material will
be recorded for each testing vessel. The pH will be documented and measured with a
calibrated meter. The temperature of the test will be monitored continually during the
analysis. The temperature should remain in the window of 22± 2 degrees Centigrade
and will not fluctuate more than 3 degrees in any twenty four hour period. Testing
temperatures will be documented and measured with a thermometer that has been
calibrated to an ASTM traceable thermometer. Earthworm analysis will be performed
by Aqua Survey, Inc.

4.2.2 Pathogen Analysis

Pathogen analysis will be performed according to the laboratory standard operating
procedure. Each sample is prepared with three dilution series, each with five replicate
tubes for Salmonella and four dilution series each with five replicate tubes for Fecal
Coliform as stated in the laboratory SOP. All data from the various replicates will be
evaluated from the raw data. The pathogen analysis will include an empty bottle
shipped to the site and returned as a blank control to verify that contamination has not
occurred during transport. Pathogen analysis will be performed by Pure Earth
Environmental Laboratory.

4.2.3 Microtox Analysis

The EC-50 value will be determined as the concentration of elutriate compost material
which causes the effect of a 50% decrease in the light output of the microtox reagent
organisms created from a strain of the marine bacterium, Photobacterium
phosphoreum. The microtox test will be performed according to the specifications of•• NSWC Crane
Bioremediation Facility
QAPP for Full-Scale Operations G-8 09/22199
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the proprietary method from Azur Environmental with the assistance of a computer
program from Azur. The microtox test will utilize a blank to be analyzed with each
assay. The blank will have a ratio of 0.75 or greater. A computer program will be
utilized to determine the EC-50. This value must fall within the range of the test
concentrations, and the confidence limits must closely bracket the EC-50 value. In
addition, the correlation coefficient of the five data points must be greater than 0.9. If

- any of these values fail, the assay will be re-analyzed. Microtox tests will be performed
by Aqua Survey, Inc.

4.2.4 TCLPand SPLP Analysis

The TCLP and SPLP test will utilize a blank for every twenty extractions that are
conducted in each extraction vessel. In addition, a matrix spike will be performed with
each analytical batch. Matrix spike recoveries will be compared to the analytical
procedure for limits for acceptability. Both TCLP and SPLP procedures will be
performed by Southwest Laboratories.

• NSWC Crane
Bioremediation Facility
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5.0
LABORATORY INFORMATION

5.1 STANDARD OPERATING PROCEDURES

Refer to Attachment A of this Appendix for the standard operating procedures for each
test performed for the toxicity analysis. . .

5.2 LASORATORY SHIPMENTS AND CONTACTS

Samples for the analysis of TCLP and SPLP will be shipped to Southwest Laboratories
at the following location:

Mr. Keith Sims
Sample Receiving
1700 West Albany
Broken Arrow, OK 74012-1421

Samples for the analysis of Microtox and Earthworm Toxicity will be shipped to Aqua
Survey, Inc., at the following location:

Mr. James Todd
Sample Receiving
499 Point Breeze Road
Flemington, NJ 08822

Samples for the analysis of Pathogens will be shipped to Pure Earth Environmental
Laboratory at the following address: .

Dr. Ted Passon
Sample Receiving
7184 North Park Drive
Pennsauken, NJ 08110
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REVISION NO. 002*
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* Modified for project #4324-0009-07-35

TITLE: PREPARAnON OF SEDIMENT POREWATER SAMPLES FOR USE IN·
TOXICITY TESTS OR MONITORING POREWATER AMMONIA IN
CONCENTRATIONS IN TEST SEDIMENTS

. CONTENTS PAGE

•
I.
n.
III.

L

Objective 1
Materials and' Equipment 2
Procedure 2

Preparation 2
Pracedure 2

Appendix I Benchsheet 4

OBJECTIVE

The objective of this procedure is to provide a standard method for the preparation of
porewater samples for use in toxicity tests, also for monitoring porewater ammonia
concentrations during purging for solid phase toxicity tests. (See SOP/SED/purging tests
SOPs.)

IL MATERIALS and EQUIPMENT

'. "'~ . 1.
2.
3.
4.

Centrifuge jugs, quantity according to need.
Sorvall RC-5B Centrifuge with rotor models GSA and HS-4
Top load balance (readability ± 0.1 g)
250 mL polycarbonate centrifuge bottles (Thomas #2625 - G40)
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• m. PROCEDURE

. 1. Preparation

1.1 If the porewater extraction is for a toxicity test, the sample can be taken directly
from the receiving container. Ifnecessary, the sample can be the supernatant
prepared for an elutriate test according to SOPIPRP/005

1.2 If the porewater extraction is for the purpose of monitoring concentrations of
ammonia in the porewater, the sample(s) must be treated as regular test samples
and allowed to settle overnight before monitoring is initiated. A set of "dummy"
chambers are set-up for monitoring purposes.

1.3 Ifstanding water is present in the sample, pour this water offbefore mixing.
Completely homogenize the sample using a spoon, plastic rod, stainless steel
trowel or equivalent.

1.4 Detennine the amount of porewater sample required. Assuming approximately
25% water, calculate the amount ofsediment needed to spin down. Ifmoisture
values are available these may be helpful.

2. Procedure (Consult SOP/INSII0 for detailed centrifuge operation)

2.1 Fill the centrifuge bottles with compost and weigh to the nearest 0.1 gram with a
top loading balance (or equivalent). Ensure that the same mass is placed in the
opposing jugs so that the rotor remains balanced.

2.2 Place cups in the rotor.

2.3 Tighten down rotor cover, close door and set temperature to the test temperature.

2.4 Spin at 2480 rpm for 30 minutes with rotor GSA or 3225 rpm for 30 minutes with
rotor HS-4.

2.5 Remove the samples from the centrifuge.
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• 2.5.1 Ifthe sample is for toxicity testing, remove sample from the centrifuge and pour
off the supernatant into a suitable container. The sample must be used the same
day that it is prepared, but if it is not to be used immediately store at the test
temperature.

2.5.2 If the sample is for monitoring sediment porewater ammonia, place 10 mL into a
small sample cup and measure the ammonia concentration immediately. The
remaining supernatant sample is used to determine porewater salinity and pH.

VI. APPROVAL SIGNATURES

•

•

Prepared By /b~~¥-1-
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Approved By:~~
J e Todd
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Approved By: tkt~ -d!-QjJ
Y rk Terrell
Laboratory Manager
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Jan Norvell
Quality Assurance Office
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STANDARD OPERATING PROCEDURE SOP/GEN/303

DETERMINATION OF WATER HOLDING CAPACITY OF SOILS AND SEDIMENTS

OBJECTIVE

The objective of this pr~cedureis' to provide a standard methodology for the determination of water
holding capacity of soil and sediment samples.

MATERIALS

1.
2.
3.
4.
5.
6.
7.
8.
9.

_:~:
12.

Weigh boats
Drying oven
Crucible tongs or flat-tipped forceps
Desiccator
Drierite~ or similar drying agent
250-mL glass beakers
Triple Beam balance
Glass stir rod
loo-mm diameter x 95-mm overall length glass funnels
l85-mm diameter, coarse porosity, qualitative crepe filter paper
5OO-rnL Erlenmeyer flasks
Aluminum foil

PROCEDURES

1. Preparation

1.1 Prepare and label a set of weigh boats equal in number to the number of samples to be
analyzed.

1.2 Place the weigh boats in a 100 ± 50 C drying oven for a minimum of 2 hours. From this
point on, DO NOT manipulate the weigh boats by handas natural skin oils will adhere to
the boats and bias the weights.

1.3 Using a crucible. tongs'or flat-tipped forceps, transfer the boats from the oven to a
desiccator containing fresh drying agent. Allow to cool to room temperature.

1.4 Calibrate the Triple Beam balance as per SOP/INS/Ol .

1.5 Weigh enough sample into the weigh boats to allow a final sample dry weight of at least
100 g. The amount of sample necessary will depend on the particle size and degree of
hydration of the samples.
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STANDARD OPERATING PROCEDURE SOP/GEN/303

1.6 Using a crucible tongs or flat-tipped forceps, transfer the weigh boats with sample to the
drying oven. Dry the samples at 100 ± 5° C for 24 hours.

1.7 Using a crucible tongs or tlat-tipped forceps, remove the samples from the oven to the
desiccator and cool to room temperature.

1.8 Calibrate the Triple Beam balance as per SOPIINSIO I

1.9 With a forceps, remove the weIgh boats with sample from the desiccator. Determine and
record, as the final dry weight, the weight of each sample to the nearest gram.

2. Rehydration and Analysis

2.1 Weigh 100 g dried sample into a 250-mL glass beaker.

2.2 Measure 100 mL deionized water into the beaker. Thoroughly mix the sample and water
with a glass stir rod, ensuring that all sample particles are wetted, to create a homogeneous
slurry.

2.3 Fold a circle of filter paper in half and then in half again. Pull open one side of the folded
paper to form a cone.

2.4 Set the cone of filter paper into a glass funnel. The edges of the paper shpuld be even with
the top of the funnel walls.

2.5 Using a pipet, slowly add 9 mL deionized water to the filter paper so as to wet its entire
surface.

2.6 Determine and record, to the nearest 0.1 g, the combined weight of the funnel with the
wetted paper. Add the weight of the dried sample (100 g) to the weight of the funnel and
paper and record as the initial weight.

2.7 Set the funnel into the mouth of an Erlenmeyer flask. Slowly add the slurry of sample to
the filter paper and rinse into the funnel any sample remaining in the beaker or on the stir
rod with deionized water. Use as little rinse water as necessary.

2.8 Cover the funnel tightly with aluminum foil and allow the sample to drain for 3 hours at ..
room temperature.

2.9 Determine and record, to the nearest 0.1 g, the weight of the funnel and sample as the final
weight.
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STANDARD OPERATING PROCEDURE

• 3. Calculation of Water Holding Capacity

SOP/GEN/303

3.1 To determine the sample water holding capacity as mL water per 100 g sample, subtract the
initial weight from the final weight, as per the following example:

• Water Holding Capacity (mL/lOO g) = [Final Weight] - [Initial Weight)

• Water Holding Capacity (mL/lOO g) = [297] - [115] .

. • Water Holding Capacity (mL/lOO g) = 182
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1. OBJECTIVE

The objective of this procedure is to provide direction for the preparation of elutriates for
use in·toxicity tests. This procedure is primarily designed for use in the dredge sediment
program under the NYACE but can be modified for use in other areas.

II. MATERlALS AND EQUIPMENT

1. New HDPE mixing chambers, sized according to need
~. Staiilless steel mixers (for larger volumes)
3. Stir Bars (for small volumes)
4. Stir Plate
5. Sire water, near subsurface, quantity according to need
6. Lab coat, gloves, glasses. Nitrile gloves and tyvek for dioxin.

Page 1
(SOP/PRP/OO5)

This dacumcm is propncury propo:ny IX Aq'lla S=-y. !llC..~ New ]<:rr1. :I is., be wood oaIy b1 me pcnDD(.) ., __ il boo boas p""- IDli ooIdy fir me a;n:sa P""P'*
i=zxloj. Alrf repra1uaJOl1lr aisnbcmaa. fir P"Il"*=' odsa' _ tlSc~ is fart>idllos __me a;n:sa wn1m ClCIlSKal IX A<I- s~. U>c:.

A-3d

",.'



•

•

ill.

IV.

.....

PROCEDURE

1. Obtain homogenized and composited test serliment.

2. Obtain site water, near subsurface.

3. Bring b9th to room temperature.

4. Mix together, 4 pans water to 1 pan sediment, by volume. Break up clods and
clay balls by hand, remove large debris and discard appropriately.

- 5. ML\ with stir bar and plate, or st3in1ess steel mixer, as appropriate for 30
minutes. Allow to settle for at least one hour.

6. Decant carefully to another clean HDPE container, avoid pouring settled
sediment.

7. This mixture must be used the same day it is prepared.

MISCELLANEOUS

Not applicable at this time.

~ ......
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V. APPROVAL SIGNATURES

Prepared By:
Kenneth R. Hayes
Laboratory Director

. Approved By &J:.f)i?IIfJz/h;?4>?-
W. Scott Douglasd .
Project Manager

Approved Bv: :-\-J~
. ~~ M. Todd

Dir tor of OperatIOns

Approved By: 1"..... <L. fJ V'/L-~
. . Jan\f Norvell

Quality Assurance Officer
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1. Purpose/Objective
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Aqua Survey, Inc.
Protocol No. GEN-5002-30
Revision No. 02

This test is designed to determine the acute effect of contaminated soils on the earthwonn, Eisenia
foetida. Test concentrations will be prepared by the addition of the test soil to artificial soiL The
concentration of the test substance which is lethal to half of the organisms in a concentration (LCso)

.series during a 7-day and 14-day exposure will be calculated from observations of mortality. When no
adverse effects are noted below a test concentration, the results are also expressed as a highest acute
No Observed Effect Concentration (NOEC). The information from this response test can be used to
predict the likelihood of an ecosystem effect if the test substance enters the terrestrial environment.

II. Justification

Evaluating contaminants· for their adverse impact on the terrestrial environment is an important
component of environmentaJ hazard. assessments. The present procedure evaluates the potentii:l1 of
Contaminated soils to cause acute (14 days or less) adverse effects on the earthworm, Eiseniafoetida.
This potential is expressed as a 7-day LCso and a 14-day LCso value and/or as the highest acute No

Observed Effect Concentration (NOEC). The effect of the test substance on the earthworm is
considered indicative of its potential to affect other terrestrial organisms. The procedure described
herein is similar to standard and/or generally acceptable procedures such as those described by the US
FDAl

, ASTM2
, US EPA3

, OECD4 and APHAJAWWAIWPCFs.

III. Test Administration

A. .Testing Facility

Aqua Survey, Inc ..
499 Point Breeze Road
Flemington, 'NJ 08822

B. Sponsor

Morrison Knudsen Corporation
1500 West Third Street
Cleveland, OH 44113-1406

•an 499 Point Breeze Road / Flemington, N] 08822
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C. Dates ofExperiment

. Estimated Test Substance Exposure Initiation Date:

Estimated Test SubstanceExposure Completion Date:

Estimated Study Completion Date:

D. Test Characteristics

1. __ Range-Finding! -lL- Definitive

2. ---.X.- Nominal! Measured Test Substance Concentrations

4. _3_ Number ofReplicates

IV. Test and Control Substances

A. Test Substance

1. Identity:

2. ASI Number:
Batch/Lot Number:
CAS Registry No.:

B. Control Substance(s)

1. Negative Control: Untreated artificial soil

2. Reference Toxicant Test: A reference toxicant test with potassium chloride (KCL) will
be performed concurrently with the test substance exposures.

499 PoinrBreeze Road I Flemington, N] 08822
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V. Test System

A. TestOrgarlism
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Protocol No. GEN-5002-30
Revision No. 02

•an

1. The earthworm, Eisenia Foetida, will be used for this test; only adult worms will be
used. Adult ""orms weigh approximately 300 milligrams (mg) wet weight and have a
distinct, fully developed c1itellum.

2. Source oforganism: Earthworms used for these tests will be obtained from a commercial
supplier. An organism Chain-of-Custody, as well as any culturing procedures,
accompany each batch of organisms and are kept on file in the archives of Non-Test
Data. In addition, the receipt date, lot or batch number, -condition of shipping
container, worms, temperature and soil, as well as taxonomic verification of the test
species, will be documented upon receipt of organisms. The following taxonomic
characterization applies to the earthworm, Eiseniafoetida:

Phylum - Annelida
Class- Oligochaeta

Order - Lumbricina
Family - Lumbricidae

Genus - Eisenia
Species - foetida

3. Rearing and Maintenance Regime: Earthworms are reared' within the -laboratory in
plastic trays measuring approximately 34 by 28 by 14 cm. Each tray is provided with
a bedding of sphagnum peat moss pH adjusted to approximately 7.0 with pure calcium
carbonate (99%). Seven hundred grams (dry weight)of peat moss is added to each tray
and hydrated to approximately 75% of its water holding capacity with approximately
2300 mL ofdeionized water. The number ofearthworms that can be maintained in each
trayis determined by the age and size of the worms. Seven hundred grams of bedding
holds a population of approximately 350 adult worms. The trays are' covered with
plastic to prevent drying, however, several 118" air holes are punched into the plastic for
air circulation. Moisture content is monitored on a weekly basis and hydrated water is
added as needed. Bedding is changed every 2-3 months. Fluorescent lighting above the
trays provides illumination (50-100fc) on a continuous basis. Bedding temperature is
maintained at 20 ± 2°C. .

Organisms are observed for signs ofdisease, stress, injury and mortality once each week
by hand turning the soil. All observations and operations such as feeding and
maintenance procedures and schedul~s, clinical observations, mortality and critical
rearing parameter (e.g., temperature, pH, etc.) are documented in culture systems log
books.

499 Point Breeze Road / Flemington, NJ 08822
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4. Diet: Earthworms are maintained on a diet of magic worm food, obtained from Magic
Products, Inc., Amhurst Jet., Wisconsin, 54407: Food is prepared as a slurry.by adding
deionized water to the magic worm food using approximately a 1: 1 v/w ratio. This
slurry is applied to the top of the bedding of rows of aboutl/8" thick, using a 60 mL .
disposable syringe. The cultures are usually fed twice each week but if the number of
worms in a tray is low, reeding is reduced accordingly. Food remaining on the surface
'of the bedding from a previous feeding is removed and discarded. An estimate of the
amount of food discarded will be used in deciding what level offeeding is adequate for
successful growth of earthworms. .'

5. Acclimation: Organisms are held at test conditions (e.g., temperature, pH, illumination)
during culture so that a period of acclimation is not necessary. However, ifworms are
obtained from an outside source just prior to testing, that will be held at test conditions
for a minimum of 5 days.

B. Artificial Soil

1. . Source: Soil used as substrate in this test ~i11 be artificial. It has an adsorptive capacity
resembling typical loamy soils. The substrate is prepared in the laboratory from a
mixture of commercially available constituents. The following constituents are mixed
on a dry weight basis, to produce the artificial soil: 10% sphagnum peat moss (that
portion passing through a 2.36 mm screen); 20% Kaolin clay (greater than 50% kaolinite
with particle sizes under 40 mm): 70% silica sand (97.1% particle size of 0.053 - 0.300
mm). After the sphagnum, clay and sand are mixed, calcium carbonate equal to 0.39%
of the weight of the mixture is added to adjust the pH to 6.5 ± 1.5 suat which time the
artificial soil is homogenized in a 5-gallon plastic bucket, using a hand driIlfitted with
a stainless steel mixing blade.

2. Quality: The use of artificial soil virtually eliminates the problem ofvariability between
different natural soil types and should contain no contaminants that might interfere with

. the outcome of the study.

VI. Test Procedure

A. Preparation orTest Concentrations

Test soils are screened through a one-quarter inch stainless steel screen. The screened soil is
then mixed in a 5-gallon plastic bucket using a hand drill filtered with a stainless steel mixing
blade until the sample is fully homogenized. Seven hundred grams of each test concentration ..
is prepared by adding appropriate amounts of test soil with artificial soil in a geometric series
in which the ratio is2,0 (e.g., 100,50,25,12.5 and 6.25 dry weight/dry weight). Negative
controls (100% artificial soil only) are also prepared. To ensure even distribution of the test

•an 499 Point Breeze Road / Flemington, NJ 08822
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soils with artificial soil, the total amount (700g) for each concentration is homogenized using
a blender. Two hundred grams of soil (dry weight) .from each concentration iS,used for ea<;h of
three replicate test concentrations and control, at which time the soil is hydrated to 75% of its
water holding capa~ity using deionized water. Hydration is accomplished by using the moisture
fraction and water holding capacity or both the test and artificial soil, then using a computer
program developed by this laboratory to calculate the required volume ofhydrated water. The
computer program requires the following information:

" THWIs (test soil water hydration required In mL/lOOg) = PHYD" [(PAS*WHCas) +
(pWS*WHCws)

EHWIs (existing test soil hydration water in mL/100 g) = [(PAS*J\1Fas) + (pWS*MFws)] X 100

Amount of hydration water to be added (mLll 00 g of soil) = THWIs - EHwIs

Where PHYD = proportion of hydration required (constant = 0.75)
PAS' ~ proportion of artificial soil in test soil
WHC .5 = water holding capacity of the artificial soil in mL/l 00 g
PWS = proportion of waste sample in the test soil
WHC ws = water holding capacity of the waste sample inmL/lOOg
J\1F.s = moisture fraction of the art"ificial soil "
J\1Fws =moisture fraction of the waste sample

B. Soil Moisture Content and Water'Holding Capacity

The moisture content of soil is determined by pre weighing an empty aluminum weigh boat or
crystallizing dish. Appropriate amount of soil is placed in the weigh boat in order to obtain a
mirrimum of 100 g dry weight soil. The combined weight ofthe boat and sample equal the initial
wet weight and is recorded "to 0."1 g. The wet weight is calculated by subtracting the weight of

" " the empty weigh boat from the combined weight. The weigh boat and sample are placed in a
drying oven at 100±50 C for 24 hours at which time it is removed and allowed to cool in a "
desiccator. The" weight of the boat and the dried sample are recorded as the final dry weight.
The moisture content of the sample is determined according to the following "formula:

Percent moisture = (wet weight + pan (g) "' dry weight + pan) x 100
(Wet weight + pan (g) - pan)

After the moisture content has been calculated the water holding capacity is determined by
"placing 100 G) of dry soil into a 500-mL glass beaker. One hundred mLsof deionized water
is added to the sample and mixed thoroughly with a glass rod to ensure that all particles are wet
and a slurry of soil and water exists. A circle ofcoarse porosity, qualitative, crepe filter paper
is folded into eighths and placed in a 100-mm glass funnel. The filter paper is moistened with
approximately 10 mL deionized water at which time the weight of the funnel including the wet
filter paper is determined,. Next~ the slurry of soil and water is poured in. the funnel; all
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· remaining soil in the beaker and on the stining rod is rinsed into the funnel with deionized water.

The funnel is covered tightly with aluminum foil and allowed to drain for a minimum of three .
(3) hours at room temperature. The time ofdrainage will be documented.

"" After the drying period the foil is removed" and the funnel with drained soil is weighed to find
the final weight. The final weight minus the initial weight is the number of mLs of water held
by the soil. The water held, when related to the amount of soil, is the water-holding capacity
and is expressed as g water/1 OOg dry weight soil.

C, Preparation of Test Vessels

One liter borosilicate glass containers with screw top covers with small holes punched in the
covers to allow air to enter the exposure vessels. The side of each replicate jar is labeled with
the site soil concentration and the replicate jar number. Pennanent felt-tip markers are used for
labeling.

D. Collection of Organisms for Testing

Earthworms of relatively uniform size and age are collected from a single, established stock
culture and transferred to intermediate holdiIJ.g. vessels. Sequential randomization is
accomplished by allocating to each holding vessel no more than 20 percent of anyone set of test

· organisms at a time.

E. Number of Organisms

Ten (10) organisms per replicate test vessel will be used at each concentration and for each
control. All controls and samples will be analyzed in triplicate.

F. Characterization of Size, Age, or Absorption ofTest Substance

No attempt is made to characterize the test organisms as to exact age or sex. Adult earthworms
· which weigh approximately 300 mg wetweight and have a distinctfully developed CIitellum will

be used to characterize the age of the worms. The degree ofabsorption of the test substance
by the test system will not be determined in this test. Mean weights will be determined by
weighing a surrogate container of earthworms from the same lot as used for testing. Average
weights are calculated and these values are used as mean test population characteristics. No
other weights will be determined during this study.

G. Test Endpoint

The 14-day LCso with its associated 95 percent confidence limits, and, when sufficient mortality
data are noted, the 7-day LCso values and their confidence limits, will be calculated. The LCso
value is the median lethal concentration (i.e., the concentration, in terms of initial or measured
values, of test substance in substrate that results in the death of 50 percent of the test organisms

· within a specified time interval (e.g., 14 days). Death is defined as lack ofobservable movement
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by a·test organism when gentle mechanic_al stimulation is applied to the anterior end (FDAl

). A
computer program developed by C.E. Stephan6 and ASTM7 will be used to calculate the LCso
value and the associated confidence limits for each concentration series as described in Section
VITI.

When possible, the no observed effect concentration, or NOEC, .(the highest concentration
tested at which there were no observable effects) will be determined through visual inspection
of the data. However, appropriate statistical analyses (i.e., analysis of variance [ANOVA],
group mean comparison, etc.) may beused." -.---.-

H. Test Duration

The test will be conducted for a period of 14 days:

1. Control Vessels

Artificial soil (negative control) vessels will be prepared, in addition a positive control containing
KCl as a toxicant with artificial soil'will be prepared. All positive and negative controls will be
analyzed in triplicate.

1. Feeding

•an

The organisms will not be fed during this test.

K. -Loading

The biological loading should not exceed one (1) organism ,mass per 20 g of soil.

L. Temperature.

The temperature is maintained at 20 ± 2 0 C via an environmental chamber and is
continuously measured (hourly) using a Ryan tempmonitor@. Fluorescent lighting above
sample vessels provides illumination (50-100 fc) on acontinuous basis.

M. Soil pH!Adjustment

Initial pH values are measured and recorded on the Earthworm Survival Data Sheet. The pH
values should faIl within the range of 5.0 and 9.0 SU for initiation of the test. If the pH falls
outside this range it may be necessary to adjust the pH within range as close to 7.0 as
possible for the survival of the test organisms. pH adjustment may be done with 5N HCL or
5N NaOH. Other normality solutions may be used. If the soil needs to be pH adjusted, a
40-g slurry may be prepared and adjusted by adding 20g soil to 20 mL deionized water. The
mixture is stirred for approximately 30 minutes at which time the mixture is allowed to settle,
for about one hour. At this time the pH maybe measured from the supernatant. The pH is
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adjusted by adding the appropriate volumes ofHCL or NaOH to the mixture until the pH of
the slurry is in an acceptable. range. The volume ofHCt or NaOH and the normality used to
adjust the pH ofthe slurry are recorded and then used in calculating the amount needed for
adjusting the pH of the calculated wet weight of soil needed for the te~t.

N. Reference Toxicant

A reference toxicant test with KCL will be performed to assess the adequacy of the test
conditions and to monitor the sensitivity of the test organisms. A stock solution containing
50,000 ppm ofKCL is p-repared by adding 10 grams ofKCL ina total volume of200 mL
using DI water. Test concentrationS"bf625, 1250,2500, 5000 and 10,000 ppm is prepared
by placing 200 grams dry weight of artificial soil in each of three replicate test vessels and'
control vessels. A magnetic stir bar is, used to stir the KCL until it is completely'dissolved.
Appropriate volumes of stock solution (i.e., 2.5, 5.0, 10.0, 20.0 and 40.0 ffiL for the 625,
1250, 2500, 5000 and 10,000 ppm test concentration, respectively) is added as part of the
total volume of water used to hydrate the artificial soil). The total volume of water used for
hydration is determined as per section VI.A. The acceptable ranges for this reference
toxicant is 4321 to 8081 ppm.

0.. Mortalit'y ofNegative Control

Mortality or abnormal behavior in the 100% artificial soil should not exceed 10 percent.

P. Observations

Observations performed after 24 hours of exposure is optional but may be conducted to
determine if earthworms are burrowing and if any deaths have occurred on the test soil
surface. Lack ofburrowing in the presence of continuous light is considered a behavioral
response to the toxicants and will be noted.

After seven days of exposure, the number of live worms is counted and observations of
behavioral and pathological changes are recorded. The test jars are removed from the
environmental chamber and emptied one at a time on a counting tray. During the worm
count detailed observations are made regarding: (1) number of percentage ofworms that did
not burrow, (2) ulceration (3) coiling (4) "balling" together of worms (5) contraction (6)
rigidity (7) elongation (8) mid segmental swelling (9) segmental constriction and (10)
segmental loss. All observations are recorded on the Test Effects Report forms. Each
replicate is counted and the number of mortalities is entered on the live count sheet. A worm
is considered dead if it does not respond to a gentle mechanical stimulus to its anterior end.
Worms decay rapidly in the moist testing environment. Ifworms cannot be found they are
considered to have died and decomposed completely. After worms are counted, the soil is
replaced in test vessels and worms are placed on the surface of the soil. After 14 days of
exposure the worms are observed and counted as per day seven. Negative and positive
control worms are counted on day seven and 14 as per test organisms.
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VII. Chemical Analysis

A. Measurements ofPhysical and ChemicalParameters

.
1. Temperature: The temperature of the exposure environmental chamber should be ..-.

held at 20 ± 2 0 C. Measurements should be made continuously (hourly) during the
entire study period.

2. pH: The soil pH measured in water should be between 5 and 9 suo Measurements
are made at test initiation and termination. If the initial pH of the soil falls outside·
the 5-9 range, soils pH may be adjusted using 5N NaOH or 5N HCL. .

3. Moisture Content: Soil moisture content should be maintained at approximately 75
percent of water holding capacity for optimum condition. This is accomplished by
covering the exposure vessels with lids after the initial hydration.

Physical and chemical measurements will be recorded on the Test Effects Report form.

VIII.. Endpoint Calculation

•an

.A computer program developed by c.B. Stephan6 and ASTM7 is used to compute point and interval
(i.e., 95 percent confidence interval) estimates of the 14-day LC50 value. The 7-day and 14-day
values should be calculated whenever there are sufficient mortality data to determine such values.
The program requires the following data: the concentration of the test substance, either nominal or
measured (logJO transformed for all methods); the number of organisms exposed; and the number of
organisms that die. Data for the positive KCI sample and the negative artificial soil sample vessels
are not used because the program does not have the capability of adjusting for check standard
mortality. The program computes point and interval estimates of the LCso value using three
approaches:

1. Nonlinear Interpolation, ·using the concentrations that bracket 50 percent mortality, to give
.. an approximate point estimate; and the Binomial Method, to give a conservative 95 percent

confidence interval. In the case of utilizing a single concentration, use of the Binomial
Method is capable of indicating (at a conservative 95 percent confidence interval) whether or
not the LC50 value lies above or below the test substance concentration.

. 2. The Moving Average Method, to give both a point and interval estimate. This output is
included only when two consecutive concentrations exhibit an effect.

3. The Probit Method, to give both a point and interval estimate. This output is included only
when two consecutive concentrations exhibit an effect. Additionally, when the number of
test substance concentrations is at least three, a chi~square statistic is included to test the
goodness-of-fit for the Probit Method. .
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The no observed effect concentration (NOEC) will bedeteIinined through observation and when
appropriate, statistical analyses (i.e., analysis of variance [ANOVA], group mean comparison, etc.).

IX. Criteria for Test Validity

A. Control Mortality

. The negative control (100% artificial soil) mortality should not exceed 10 percent.

B. Mishaps

Abnormal occurrences (i.e., laboratory accidents) that might influence the outcome of the
test will be considered in determining the validity of test results. .

X. Reporting and Records

A. Reporting

The report should contain:

1. Name and address of testing facility.

2. Good Laboratory Practice compliance statement.

3. . The Quality Assurance Inspection Statement. .

4. Dates of Study.

5. .Name of Study Director and list of scientists involved in the test".

6. Details documented in this protocol, details of solution preparation, all data, and any
appropriate graphs or calculation summaries.

7. All observations and results as well as any protocol deviations.

8. The 14-diiy LC50 value, and when sufficient data have been generated, the 7-day LC50

values, the associated 95 percent confidence limits, and the methodes) ofcalculation.

9. When possible, the no observed effect concentration (NOEC).
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The following records will be maintained by ASI and are available upon request.;

1. All raw data (or exact copies thereof) and summaries of data, final reports; protocols
and amendments will be retained for a period of 5 years with a subsequent review.

2. All Standard Operating Procedures and all Summaries .ofTraining and Experience for
all scientists involved in the testing will be retained for a period of 10 years with a
subsequent review.

3. The Archive ofNon-Test Data shall contain:

a. Taxonomic verification of the test spe.cies and chain-of-custody records.

b. Chemical characterization of the substrate.

c. Diet receipt records and characterization results.

d. Rearing and maintenance records for the aquatic organisms.

These records will be retained for a period of 10 years with a subsequent review.
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I. Introduction

The objective of this procedure is to determine the effective tOXlCIty of a sample to the
bioluminescent marine bacterium, Phorobacteriwn phosphorewn, using the Microtox® test system.
The concentration of the test substance which results in fifty .percent (50%) inhibition of
bioluminescence in a concentration series during a I5-minute exposure will be calculated from
observations of light ern.ission. When no observed effects are noted below a test concentration, the
results are expressed as the highest acute No Observed Effect Concentration (NOEC). The

. information from this primary sensitivity test can be used to evaluate the likelihood of a secondary
community effect if the test substance enters an aquatic environment.

The procedure described herein is similar to standard and/or generally accepted procedures such
as those described by the Microbics Corporation1,2,3.

Materials

1. Microtox® Model 500
2. Microtox® glass cuvettes

!i-I/
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3.
4.
5.
6.
7.
8.
9.

10.
11.
12.

lO-j.LL automatic pipettor
250-j.LL automatic pipettor
500-j.LL automatic pipettor
10-j.LL pipettor tips
200/5OO-j.LL pipettor tips
Microtoxlll> Reagent

. Microtox~ Reconstitution Solution (Recon Solution)
Microtoxlll> Diluent
Microtoxlll> Osmotic Adjusting Solution (MOAS)
Microtox~ data reduction software

m. Test System

A. Test Organism

-. B.

The Microtox~ test system utilizes a specially developed strain of the bioluminescent marine
bacterium, Phorobacterium phosphoreum. The organisms are obtained as lyophilized
cultures, each containing approximately one hundred million cells. Lyophilized cultures
have a shelf life of one year when stored at minus 20° C.

Diluent

A standardized test system diluent, obtained from Microbics Corporation, Carlsbad, CA,
is used for the Microtoxlll> test system. Diluent is a two percent (2 %) solution of sodium
chloride in distilled water.

•

IV. Test Procedures

A. Preparation

Place a cuvette in the REAGENT well. Place a cuvette in each well of row A and of row
B of the incubator block.

Using the 5OO-j.LL pipettor fitted with a clean pipettor tip, dispense 1 mL (1000 j.LL) Recon
Solution into the cuvette in the REAGENT well.

Using the 5OO-j.LL pipettor, dispense 5OO-j.LL Diluent into each cuvette in wells Bl through
B5.

Dispense 1 mL Diluent into each cuvette in wells Al through A4. Do not add diluent to
the cuvette in well AS.

R-/:<
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Prepare the sample dilutions as follows:

1. Using the 250-IlL pipettor fitted with a clean pipettor tip, dispense 250 ilL MOAS into
the cuvette in well AS. Discard the pipettor tip.

2. Using the 500-IlL pipettor, add 2.5 mL (2500 ilL) sample to well AS and mix thoroughly
by alternately aspirating and ejecting the sample with the pipettor.

3. Transfer 1 mL from AS to A4 and thoroughly mix A4.

4. Transfer 1 mL from A4 to A3 and thoroughly mix A3.

5. Transfer 1 mL from A3 to A2 and thoroughly mix A2. Do not transfer from A2 to AI,
as Al will be the Blank, or control, for the assay. Discard the pipettor tip.

If the sample toxicity is unknown or is suspected of being high, perform a rangefinding assay.
Where necessary, prepare a primary dilution of the sample in Microtox® Diluent and continue
as in steps 1-5 above.

Allow five minutes for temperature equilibration.

Remove a vial ofReagent from frozen storage and quickly remove the seal and stopper from the
vial, avoiding contact with the glass surface. If necessary, seat the reagent pellet on the bottom
ofthe vial by gently tapping the vial.

The following functions MUST be performed as quickly and as carefully as possible to ensure
the integrity of the reagent:

1. Remove the cuvette from the REAGENT well and, with the lip of the cuvette seated
firmly on the rim ofthe vial, pour the contents of the cuvette into the Reagent vial.

2. Immediately swirl the contents of the vial, pour the reagent suspension into the cuvette
and return the cuvette to the REAGENT well.

3. Using the 250-IlL pipettor fitted with a clean pipettor tip, thoroughly mix the
reconstituted Reagent suspension by alternately aspirating and ejecting. Discard the
pipettor tip.

Using the IO-IlL pipettor fitted with a clean pipettor tip, dispense 10 ilL Reagent suspension into
each cuvette in row B.ofthe incubator block as follows:

•.~.---.. '
1. Do not remove the cuvettes from the wells while dispensing Reagent.
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Place the pipettor tip under the surface of the liquid but DO NOT set th"e tip on the
bottom of the cuvette.

Rest the pipettor tip against the inside rim of the cuvette and slide the tip down until
the ridge along its surface rests on the rim of the cuvette. Cany "out pipettor
functions with the pipette tip in this position.

•

•

B.

Thoroughly mix the contents of the cuvettes in row B using one of the following methods:

1. Using the 2SG-j.LL pipettor fitted with a clean pipettor tip, aspirate and eject the
contents of each cuvette 2 or 3 times; or

2. Working quickly, remove a cuvette from its well and, holding the cuvette firmly
between thumb and index finger, tap the cuvette near its base with a second finger
to create a vortex. Replace the cuvette in the well and continue until all cuvettes are
mixed. "

Wait IS minutes for reagent stabilization.

Assay"

Set a timer for IS minutes but do not yet start the timer.

Take the cuvette from well Bl and set it in the READ turret well. Press the SET pad.
Wait for the Ready green symbol to appear in the display. DO NOT press the SET pad
again during the assay procedure.

Press the READ pad and wait for the light level, or "gamma" .. value to appear in the
display. Read and record the value as the initial light level O'D) for cuvette B1. Repeat for
cuvettes B2, B3, B4 and BS, in that order.

Immediately start the timer.

Using the SOO-tLL pipettor fitted with a clean pipettor tip, make the following SOO-tLL
transfers, mixing thoroughly after each transfer: From Al to Bl; from A1 to B2; from A3
to B3; from A4 to B4; from AS to B5.

The resulting assay concentrations are, in respective order, 0.0 (Blank), 5.6, 11.3, 22.5 and
45.0 percent ofthe undiluted sample or primary dilution, as applicable. If the addition of
MOAS was omitted, the resulting concentrations are 0.0, 6.3, 12.5, 25.0 and 50.0 percent
of the primary dilution.

At 5 minutes and IS minutes post timer initiation, read and record the light level readings
for the 5-minute and the l5-minute exposures, respectively, from cuvettes Bl through B5.

/-l-/~
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Light readings may be determined for intervals other than, or in addition to, 5 and 15 minutes,
as dictated by purpose. With samples ofunknown toxicity, it is recommended that the 5-minute
and IS-minute light values be determined.

Exposure to some toxicants, such as organic compounds, will result in immediate light loss
followed by a period ofrecovery or stabilization. In such cases the 5-minute values prove most 
useful.

With other classes of toxicants, such as metals, the light loss from the bacterium may still be
occurring, or has not yet begun at the 5 minute interval. In such cases, the IS-minute data may
be more useful.

Reduce the data (see section VI., below).

C. Observations

All observations of organism light emission and any other observations will be recorded on a
Microtox® Data Sheet or an equivalent data fonn.

V. Chemical Analysis

The test substance concentration will be determined by a suitable analytical technique unless specified
otherwise in the study protocol. The analytical procedure will be described in the protocol specific for
the test substance.

No measurements of test substance exposure solution parameters (e.g., temperature, pH, dissolved
oxygen) will be made.

VI. Data Reduction

. Working at a computer station, initiate the Microtox® data reduction program from the general menu
by entering the program code. Refer to Appendix I for a complete set of sample program displays and
output.

Upon initiating the program, the Master Menu Screen will be displayed. Choose the option, 4) INPUT
DATA FROM KEYBOARD.

The program will prompt for a sample description. Enter a description consisting ofat least the study
number, sample identification and test date.

The program will then prompt for Blank values. Enter the initial (BO) and the final (BT) light readings
for the Blank, -(cuvette B1).

f)-IS
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The program will then prompt for sample treatment data. Enter the initial (IO) and the final (IT) light
readings for each sample concentration, in ascending concentration order, in accordance with the format
in the display.

The normalized data will be displayed along with a prompt to continue. The ensuing display will reveal
the results of the data reduction and a second prompt to continue.

The MICROTOX CALCULATIONS MENU will be displayed. To initiate a printout of the data
analysis, choose option 2.....HARD COPY. The information will be stored in the printer.

Instructions for printing a graph of the reduced data will appear in the display along with a prompt to
produce and display the graph. Initiate the procedure and the graph will be created in the display. Use
the print screen key to print the graph and then press ENTER. A hard copy of the reduced data and the
graph will be produced.

The calculations menu will appear in the display. If another data set is to be reduced, choose the option,
6) RUN NEW DATA SET, and repeat Section 3. Ifno more data is to be analyzed, enter E to exit the
program, and return to the general menu.

Examine the data printout for the following:

1. Blank Ratio - This should be 0.75 or greater. If the ratio is less than 0.75, it is an indication of
poor reagent quality or poor reagent transfer technique. Blank ratio is calculated as BO/BT.

2. EC 50 - The EC 50 value should fall within the range ofthe test concentration values. If the EC
50 value falls outside of the range of concentrations, the accuracy of the test results becomes
questionable.

3. EC 50 Confidence Limits - Found in· parentheses to the right of the EC 50 value, the confidence
limits express the range ofprecision ofthe reported EC 50. As such, they should closely bracket
the EC 50.

4. R Value - The R Value indicates the degree to which the distribution of the data points correlates
to a straight line, and should be as close to a value of 1.0 as possible. If the value is less than 0.9,
it is an indication of a· poor correlation.

If anyone of the above parameters appears questionable, the assay should be repeated.

Responsibility

The name of the person primarily responsible (and that of an alternate) for ensuring adherence to all
procedures described in this SOP are documented in records maintained by the Unit Leaders. These
'records are currently located in the central file in the main office ofASI.
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APPENDIX I

Data Reduction Software Displays and Printout

Display One

MICROBICS CORPORATION.

MASTER MENU SCREEN

1) SELECT PROCEDURE.
·2) REVIEW/CHANGE PARAMETERS.
3) START TESTING.
4) INPUT DATA FROM KEYBOARD.
5) DISPLAY PARAMETER FILES.
6) TIMER.
7) SOFTWARE TEST.
8) EXIT PROGRAM .

PLEASE ENTER CHOICE:

SOP No. TOX-lool
Revision No. 00
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Display Two

MICROTOX CALCULATIONS

ENTER SAMPLE DESCRIPTION, DATE, ETC. (ONE LINE ONLY):
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Display Three

MICROTOX CALCULATIONS

ENTER SAMPLE DESCRIPTION, DATE, ETC. (ONE LINE ONLY):
SAMPLE RUN, DATA REDUCTION PROGRAM

ENTER BLANKS -- BO,BT

? 100,88
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•
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SOP No. TOX-lOOl
Revision No. 00

Display Four

MICROTOX CALCULATIONS

ENTER SAMPLE DESCRIPTION, DATE, ETC. (ONE LINE ONLY):
SAMPLE RUN, DATA REDUCTION PROGRAM

ENTER ;BLANKS -- BO,BT

? 100,88

BLANK RATIO= .88

ENTER DATA CONCENTRATION, IO, IT
(enter 0,0,0 as prompt when finished)

?
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SOP No. TOX-1001
Revision No. 00

Display Five

MICROTOX CALCULATIONS

ENTER SAMPLE DESCRIPTION, DATE, ETC. (ONE LINE ONLY) :
SAMPLE RUN, DATA REDUCTION PROGRAM

ENTER BLANKS -- BO,BT

? 100,88

BLANK RATIO= .88

ENTER DATA -- CONCENTRATION, IO, IT
(enter 0,0,0 as prompt when finished)

? 5.6,98,74
? 11.3,99,66'
? 22.5,98,53
? 45,97,41
? 0,0,0



• Display Six

SAMPLE #

1
2
3
4

CONCENTRATION

5.6
11.3
22.5
45

-13-

GAMMA

0.165
0.320
0.627
1.082

SOP No. TOX-loo!
Revision No. 00

•

•

TO CONTINUE PRESS ANY KEY
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Display Seven

SAMPLE RUN, DATA REDUCTION PROGRAM

SOP No. TOX-lOOl
Revision No. 00

PAIR # CONC. G-OBS

1 5.600 0.165
2 11. 300 0.320
3 22.500 0.627
4 45.000' 1.082

G-EST

0.169
0.319
0.597
1.120

EC 50 = 39.652 ( 33.629 TO 46.755

•

R =0.99898 SLOPE = 1.0981

TO CONTINUE PRESS ANY KEY

INTERCEPT = +3.6802
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Display Eight

MICROTOX CALCULATIONS MENU

1 ..... REPEAT RESULTS

2 ••••• HARD COpy

3 ...•. DELETE DATA POINTS
\

4 .....ADD DATA POINTS

5 ..... ABSORBANCE-CORRECTIONS

6 ..... RUN NEW DATA SET

7 ..... PLOT DATA

8.~ ... CALCULATE ECXX

9 ..... RETURN TO MAIN MENU

PLEASE ENTER CHOICE (E TO EXIT)

SOP No. TOX-1oo1
Revision No. 00
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Data as Sent to Printer

SAMPLE RUN, DATA REDUCTION PROGRAM

SOP No. TOX-1oo1
Revision No. 00

PAIR # CONe. G-OBS

1 5.600 0.165
2 11. 300 0.320
3 22.500 0.627
4 45.000 1.082

G-EST

0.169
0.319
0.597
1.120

BLANK BojBt= 100 j 88
BLANK RATIO= 0.8800

EC 50 = 39.652 ( 33.629 TO 46.755

•

•

R =0.99898 SLOPE = 1.0981 INTERCEPT = +3.6802
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SOP No. TOX-lool
Revision No. 00

Display Nine

HOW TO PRINT A GRAPH

1. wait for the graph to be displayed on the screen.
2. Use the Print Screen Key to print the graph.
3. Then, touch any key

to return to the MICROTOX CALCULATIONS MENU.

TOUCH ANY KEY
And the graph will be displayed on the screen .

'\ .

/

/)-~7
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Display Ten
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SOP No. TOX-l()()l
Revision No. 00

i

l+---------------V-- V------------- --~------------+

---1---
-2+---------------A--- _ A .- ---------- ---------- ----+

1 2 LOG CONC. 3' • 4

## RES.
1 0.181
2 0.116
3 0.120

.-4 0.174

•

•

PROBe
100

41
44
92

0>

-1>
-2----

--3---

L
----- 0

---.4---< G
----- .

G
A

.M
M
A

< S
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SOP No. TOX-IOOI
Revision No. 00

Data Printout

SAMPLE RUN, DATA REDUCTION PROGRAM

PAIR #

1
2
3
4

CONCa

5.600
11. 300
22.500
45.000

G-OBS

0.165
0.320
0.627
1.082

G-EST

0.169
0.319
0.597
1.120

BLANK Bo/Bt= 100 / 88
BLANK RATIO= 0.8800

EC 50 = 39.652 33.629 TO 46.755)

R =0.99898 SLOPE = 1.0981 INTERCEPT - +3.6802

l+---------------V---------------V---------------+
RES .. PROBe

0.181 100
0.116 41
0.120 44
0.174 92

0>

-1>
-2----

--3---

L
----- 0

---.4---< G

G
A
M
M
A

< S

---1---
-2+---------------~---------------~----------.----+

1 2 LOG CONCa 3 4

eMICROTOX is a Registered Trade Mark of Microbics Corporation.
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Attachment 1

Microtox@ Data Sheet
AQUA SURVEY, INC.

MiciQtox Data Sheet

SOP No. TOX-lool
Revision No. 00

Asr Number Test Material Test Start Date I Test Start Time

•

•

Nominal Concentr.ltion Light Reading Interval· Minutes

(%) I (mglL) Initial

I

AI

I
B II

I

C ,
I

I

Mean I I II

I

A II

I

BI

I

C II

I
Mean II

I

AI

I

B!
I

CI

I
MeanI

I -
I A
I

B:
I

CI

I

Mean!
I

AI

I

B I:
I

C 1I

I
Mean I II

Date/Time and Initial I.
Co=eots:

I
Sign3ture

I
D3te I Reviewed by

I
Dale

I
Page __

II of
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•
SOP NO.
REVISION NO.
DATE

IDX-1001
00
09/17/92

Prepared By:

Approved:
i ork Terrell
GLP Testing Manager

C'r In I~?
Date

9/e-/Y;J-
Date

• Approved: ~
Date

Approved: Q'ttfon52 8 L
Quality Assurance Unit

•



PURE EARTH ENVIRONMENTAL LABORATORY, INC.

Specializing in Microbiology

7184 North Park Driye·' Pennsauken. NJ 08110
Phone: (609) 486-1177 • Fax; (609) 486-0005

40 CFR 503 SLUDGE PATHOGEN TESTING
SAMPLING SUGGESTIONS

PURE &ARTH

(D

f.:AMPLE VOLUME:

It 1s important that volume is based on the Total Solids percentage of
the biosolid to be tested or analyzed.

Sample to achieve at least 4 grams dry weight equivalent for Salmonella
and Helminth Ova testing.

At least 8 grams dry weight equivalent for Enteric Viruses and 1 gram
dry weight equivalent for Fecal Coliform analysis~

TO NOTE'- EXAMPLE:

If Salmonella, Helminth Ova and Enteric Viruses are required and
your Total Solids percentage is 50%, you should provide 8 grams wet
weight for Salmonella, 8 grams wet weight for Helminth Ova and 16
grams wet weight for Enteric Viruses.

~ is important the Total Minimum wet weight sample to be provided ~ 32

W ms .
Optimal wet weight would be apprOXimately 100 grams. This would allow
for .a suitable margin of error.

SAMPLE CONTAINER:

The Sample Container must be sterile and properly marked with sample
data, location, time, Total Solids percentage (or performed on Pure
Earth Environmental Laboratory) sample (with signature change of
custody) and your ID# and PO#.'

SAMPLE SHIPMENT:

1. "Ship same day as sampling, on wet/blue ice, via overnight delivery.

2. Ship sample to arrive PREFERABLY ON TUESDAY OR WEDNESDAY.

Please make every effort to give 48 hours notice of sample arrival to
Pu~e Earth Environmental Laboratory in order for us 'to put you on our
011~y schedule.

SHIP TO: Pure Earth Environmental Laboratory, Inc.
1184 North Park Drive
Pennsauken, NJ 08110

S_~:'':F"LING:

•
aseptic technique and sample according to ,general accepted methods

m the 40 CFR 503 p~otocol.



.PURE EARTH ENVIRONMENTAL LABORATORY, INC.

Specializing in Microbiology
. (

7184 North Park Drive • Pennsauken, NJ 08110

Phone: (609) 486-1177 • Fax: (609) 486-0005

DETERMINATION OF TOTAL DRY-SOLIDS

Method D4994-89~TM(1992)

PURE EARTH.,

1. Weigh a dty weigh pan at a constant weight. Place 50 m1 or SO gIll. sludge portion for solids

determination into the pan and weigh.

2. Place the pan and its contents into an Oven maintained at 103-105 C for at least 1 hour.

3. Cool the samplo to room temperature in a desiccator and weigh again.

4. 'Repeat the drying (1 hr each») cooling. and weighing steps until the loss in weight is J?O morer 4% of1bc previous weight. ..

5. Calulate the fraction oftotal dIy solids (T) using the formula: T=AIB
A=weight of the sample after drying . (Pan dish is T offon the:balance)
B= weight of the sample before drying

example: A=3.S

B=5.0 0.7 X 100=70%

•
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FECAL COLIFORMS, BIOSOLlD, 603 METHOD

I. PURPOSE

1.0 This p:r0c8dure outlines the steps involved in utilizing the Most Probab~e
Number (MPN) method to analyze bioBOlid samples for the presenee of fecal
coliforms 8.9 per EPA regulations. The 503 method is described for liquid and
solid samples,of Class A, Alternative lor Class B, Alternative 1.

2.0 The 503 method describes 'guidelines for reducing pathogen levels in bio80lids
(Bludge). Class A designation is given to biosolids in which the pathogens are
below detectable levels. Biosolids are designated Class B ifpathogens are
detectable but have been reduced to levels which allow restricted use.

3.0 Class A. Alternative 1 is deflned to signify that those btosolids have been
thennally treated by being subjected to one offour tims-temperature
regimes. There are a total of seven alternatives for achieYing Class A
pathogen levels.

4,,0 ClaS8 B. Alternative 1 is defined to eipify that those biosolidB may contain
some pathogens, but the indicator organisms are being monitored. There aN

a total or three alternatives for meeting Class B pathogen requirements.

5.1 This procedure is a modification of the 503 method. The procedlU"9 is
modified becBU88 it has been noted by this laboratory that when
testing solid samples the following is found.

6.1.1 If 10.0 g or ~.O g of solid sampla is added to 10.0 ml of broth,
ALL the liquid culture medium is absorbed and the ~sults
cannot be determined.

/S.O

5.1.2 It has been fOlU1d by this laboratory that 1.0 g should replace
all steps I'9questing 10.0 g and that 0.6 g should replace all

,steps requestiag 1.0 g. The results obtained with this
adjustment yield results consistent with the standarde set
forth in the method 50S.

5.2 Four series (rows) of 5 tubes orEe broth are set up in a rack and
allowed to warm to room temperaturg.

..,



•

•

• ~••--• ............,,'oJ ~"' .. Q""""""6 ............. " tJ"v\,u

5.2.2 2nd. series: Double str8ngth EC broth
5.2.3 ~ series: Double strength EC broth
5.2.4 4U1 series: Single mength EC bl"Oth

. 5.3 Blend 60 g of sample in 450 ml of PBS on high speed £Or 2 lIlmutes.
This blended .':Jample is a 0.1 dilution of original sample.

5,4 Place 11 ml of sample into 99 ml of PBS. ~ is Dilution A. wh1ch is a
1 x 10.2 dilution ofthe original sample.

5.5 Inoculate the tubes with the following aliquots:

5.5.1 Ill. series: 10 ml blended sample (dilution factor =1)
5.5.2 2Msana8: 5 ml blended sample (dilution factor =0.5)
5.5.3 3rd. series: 10 ml Dilution A (dilution factor:= 0.1)
5.5.d 4th serios: .1 ml Dilution A (dilution faetor= 0.01)

5.6 Incubate tubes in 44.~g C watar bath for 24 hours.

5.1 After incubatiOn view tubes for turbidity and gas produet1on in
fennentation vials. Positive reactions are indicatiVe of£eeal mliforms.

~.8 Only three of the four series will be U99d for estimating·MPN, Choose
.the greatest dilution that gives apositive result in all five tubes and
then the next two higher dilutions.

5.8.1 The greatest dilution equals the most diluted samplel which is
that· ofSeries 4.

. 5.8.2 If &!riea 2, aor 4 have allIS tubes with positive growth, then
the combination of positives will be Series 2,a,4.

6.8.3 If there are no posit;ives, Ol" ifonly Seriea 1 hae all five tubes
with positive growth, then the combination ofpositiv9s will be
1,2,3. ,

5.9 Select MPN index/IOO ml based on ~mhina.tionofpositives. MPN
index/lOO ml is contained in the table OD Form SAP SSOB.

6.10 Calculation; Compute MPN/g using the following equation.

MPN/g = 10 x MPN index/loo m1
1~8t volume used x " total solids

10 - £actor of equation
MPN lDdesll00 ID1 =' Val119 obtained from FQn:Il SAP 330B
La~" volume tuled ;;; least diluted sample !rom combination ofpositives

Ifused 2,8,4 combo, then largest volumQ ia 0.5 i
·.1 .. __ " ... _.•- .. -

Ifused l,2,8combo;-then ~6tvolum.e iBl g
% Total 80ticb s value obtained from detm'Jnin!ng % total BOlids (separate

81158)')

5.11 Soecifications: Clas8 A Alternatives are allowed 1,000 MPN/~ of tDtal
solids (dry weight).

.4-33h



Specializing in Microbiology

7184 North Park Dl1ve • Pennsauken, NJ 08110

Phone: (609) 486-1177 • Fax: (609) 486-0005

FECAL COLIFORM TEST FOR SLUDGE

(All steps are pcrfonncd aseptically)

PURE EAR11{

~

•

•

Class B AItcmatiye 1

The gcofnetric mean of the Fecal Coliform density must not exceed 2 million CFU or MPN per

gram ofsewage sludge solids (dry weight basis).

UQurosM1P1.ES
1.) Tran.sfcr 1.0 mI ofwell mixc<hamplc to 99.0 m.l ofPBS in a screw cap bottle. Shake a

minimum of25 times. (this is dilution "A", and is 0.010 ml of the original sample).

2.) Transfer 1.0 ml ofdilution "A" to a second 99.0 ml blank ofPBS, and mix as before.

(this is dilution "B", and is 0.00010 ml ofthe original sample).
3.) Transfer 1.0 mI ofdilution ora" to a third 99.0 m1 blank ofPBS, and mix as before.

(this is dilution "C", and is 0.0000010 ml ofthe original sample). GO TO~ OR MF

ANALYSIS.

sorm SAMPLES

1.) Weigh out 50.0 grams afwen-mixed sample and~m~ ~kn~,

2.) Add 450.0 rnl ofPBS to the blender and-blend on high for 2 minutes. (1.0 m1 of this

sample contains 0.10 grams ofthe original sample).

3.) Transfer 11.0 m1 ofthe blender contents 1o'a screw cap boUle containing 99.0 ml of _
:r:·BS. Shake a minimmn of 25 tim:cs. (this is dilution "AM, and 1.0 ml oftbis sample contains 0.010

~ of the original sample).
4.) Follow the procedure for liquid ~les starting at step 2.

A-3Lj



:PURE EARTH ENVIRONMENTAL"" LABORATORY, INC.

,,- . Specializing in Microbiology . PURE EARlH

i~.. 7184 North Park Drive • Pennsauken. NJ 08110 ~
~ ~

Phone: (609) 486-1177 • Fax: (609) 486-0005

MPN FOR FECAL COI..JFORM CLASS B, ALTERNATIVE 1.

"FOUR SERIES OF FlVE ruBES ARE TO BE USED.

1.) Inoculate the first series of5 tubes contaiuingEC broth with 10.0 m1 ofdilution "B" (this is
O.()()10 of1he original sample).

2.) InocUlate the second series of S tubes containing EC broth with 1.0 m1 ofdilution "B"
(0.00010). I

3.) JnocuJate the third series of S tubes containing Ee broth with 10.0 m1 ofdilution "e"
.(OO10סס.0) "

4.) Inoculate the fourth series of S tubes containing EC broth wid11.0 ml ofdilution "COl

•
.(oo10סס0.0)

S.) Incubate the inocu1aled tubes in a water bath at 44.So+/- 0.2D for 24 +/- hoUlS. (place tubes in
the water bath within 30 minutes ofinoculation. The depth should be sufficcnt to~ aIlJiquid in
tubes.).

6.) A positive result for fecal coliforms is the production ofgas within 24 +/- 2 hota.

•



PURE EARTH ENVIRONMENTAL LABORATORY, INC.

Specializing in Microbiology

7184 North Park Dnve • Pennsauken, NJ 08110

Phone: (609) 486-1177· Fax: (609) 486-0005

FECAL COLIFORM TEST FOR SLUDGE

(AIl steps arc pe!fonned asepti.caDy)

PURE EARTH

~

•

.- Clas8 A Altcmativc 1 .

Fecal colifonn density must be less then 1,000 MPN fecal coliform per gram of total solids (dry
weight basis).

liQUID SAMPLES

(four series offivc, tubes containing EC broth and inverted vial will be used for analysis).

1.) Transfer 10.0 mI ofwell mixed sample directly into the first series offive 1l1lla.

2.) Transfer 1.0 m1 ofwell mixed sample directly into the; second JGries of:five tubes.

3.) Transfer 1.0 m1 ofwen mixed sample to a 99.0 m1 PBS blank. Mix by vigorously

shaking a minimum of25 times. This is dilution "A". .

4.) TraDl!fcr 10.0 m1 ofdilution "A" to the third series offivc tubes.

S.) Transfer 1.0 ml ofdilution "A" to a fourth series offiw tubes. GO TO STEP S OF

MPN FOR FECAL COLIFORM CLASS B t ALTERNATIVE 1.

•

SOLID SAMPLES

(four series of:five tubes contamingLamyi Tryptose broth ofvarious concentrations with inverted
'\Jials)

1.) Transfer 10.0 grams ofweB mixed sample directly into the first series offivc tubes

containing 10.0 ml of double strength Lamyl Tryp~broth.
2.) Transfer 1.0 gram ofwen mixed sample directly into the second series offive tubes

containing 10.0 ml ofsingle strength Lauryl Tryptose broth.
3.) Prepare dilution "A" as described for CLASS B, ALTERNATIVE 1: "SOLID

SAMPLE".

4.) Transfer 10.0 ml of dilution "Aft to the third series offivc tubes containing siIiglc

strength Lawyl Tryptose broth.

S.) Transfer 1.0 m1 of dilution "A" to the foUl1h series offivc~ containing single

strength Lamyl Tryptose broth. .

6.) Incubate the inoculated tubes at 35.0° +/- O.S for 24 +/- 2 h.
7.) A presumptive identification of coliform organisms is the production ofgas within 24

+/- 2 11. Any negative tubes are to be rcincubatcd and ~~inedat the end of48 +/- 3 h.
8.) All positive tubes are to be inoculated into tubes ofEC broth containing an inverted



PURE EARm

~
Specializing in Microbiology

7184 North Park Drive • Pennsauken. NJ 08110
Phone: (609) 486-1177· Fax: (609) 486-0005

PURE EARTH ENVIRONMENTAL LABORATORY, INC.

-A
(step 8 oontinuod from alu.dge, FC Class A, Altema1iYe 1).

vial. In~ubate at 44.5°+/- 0.2 fur 24 +/- 2 h in a water bath which covers the liquid in the tubes
.- completely.

9.) A positive result for fecal colifo1:ms is the production ofgaa within 24 +/- 2 h.
10.) Proceed with identification ofMPN (MPN chart included).

-

-



PURE EARTH ENVlRO~MENTALLABORATORY, INC.
Specializing in Microbiology

7184 NorthParkDrtve· Pennsauken. NJ 08110
Phone: (609) 486-1177· Fax: (609) 486-0005

SALMONEILA SP. TEST FOR SLUDGE
(all steps are performed aseptically)

PURE EARTHe»

•

•

CLASS A CRITERIA
SahnoneIIa sp. density must be below 3 MPN per 4 grams (dty wcigb1 basis) in order to qualify for
Class A

UQUID SAMPLES
I) Fonow the same procedure as for liquid samples offccal coliform analysis CLASS A,

ALTERNATIVE 1 (therefore obtain the "A" dilution). Only three series of:five tubes will be used
for:MPN. The tubed medium should~~ follows: .

A.) Series 1: 10.0 ml ofdouble streng1h DSE broth.
B.) Series 2:"10.0 ml ofsingle strength DSE broth.
C.) Series" 3: 10.0 ml ofdouble strength DSE broth.

2.) ~oculateSERIES 1 with 10.0 ml ofwcB mixed liquid sample.
3.) Inoculate SERIES 2 with 1.0 ml ofwen mixed liquid sample.
4.) IOOculate SERIES 3 with 10.0 ml ofDILUl10N "A".
S.) Incubate aD tubes at 35.0° +/- 0.5 for 24 +/-.2 h.
6.) A positive result will show the presence ofgrowth (turbidity).
7.) All positive results are to be inoculated on Hcklocn enteric and XID media. Incubate at

plates at 35.0° +/- 0.5 for 24 +/- 2 h. "
8.) A positive Hektoen enteric media result is a colOny which is blue-green with a black

c.."'Ilter. A positive XI.D media result is a CQlony which is red with a black center.
9.) All positives are then to be used for the standard detetl1linarion ofMPN.

SOLID SAMPLES
1.) Fonow the same procedure as for solid samples offccal coliform analysis CLASS "A",

AI.TERNATIVE 1 (1herefore obtain dilution "A"). Only three series of five tubes will be used for
MPN. The tubed media should be as" follows:

A) Series 1: 10.0 m1 of double strength DSE broth.
B.) Series 2: 10.0 ml of.sing1c 5trengthDSE broth.
C.) ScDes 3: 10.0 ml ofdouble strength DSE brOth.

2.) InOCulate SERIES 1 with 10.0 grams ofwcU mixed solid sample.
3.) Inoculato SERlES 2 with 1.0 gram ofwe.U mixed sample.
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PURE EARTH ENVIRONMENTAL LABORATORY, INC.

Specializing in Microbiology

7184 North Park DI1ve • Pennsauken. NJ 08110

Phone: (609) 486-1177 • Fax: (609) 486-0005

PURE EARTH

~

4.) InoeuJate-SERlES 3 with 10.0 ml ofdilution "A".

_ S.) Go to step 5 for liquid samples, aass "A", ALTERNATIVE 1 for Salmonella gp. in
sludge.

• It baa been noted by this laboratmy that when testing solid samplea the following is found:

If10.0 grams or S.O grams ofsolid sample iB added to 10.0 m1 ofbroth, AlL liquid is
absorbed and the rc8uIm can not be dctcnnined. It has been found by this laboratmy thai 1.0 gram

Ashoutd rcp1ace all steps requesting 10.0 gram&, and that O.S grams should replace an steps .

• req~ 1.0 grams. The resuIIB obtained wid:l1his adjustmcntyield resWm ~sjstcntwith the

standards set forth in the method 503.

•
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7184 North Park DI1ve • Pennsauken, NJ 08110
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PREPARAnON OF DULCITOL SElENITE CYSTINE BROrn; IDSE).
(all steps should be parfonncd asepticatty)

PURE EARTH

~

•

•

SINGLE STRENGTII FORMULA

I.} Place 11.5 grams ofthe Selioitc Cystine broth (SE) medium into a stenlc 500 m1 screw top
~.

.
2.) Add 2.S grams ofDu1citol to the SE broth.
3.) Add SOO ml ofreagent grade water.
4.) Dissolve fully (with frcqucut a&if;ation) but AVOID HEATING.
s.)~ in 10 ml amounts into·SO ml~ test tubes.

DOUBLE SIRENGTII FORMULA

1.) Simply double the amount ofSEbroth. medium (23.0 grams) an~Dulcitol (S.O grams) placed
in SOO ml ofwater.

;9-10
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Southwest Laboratory of Oklahoma. Inc.
Zero Headspace Extraction for TCLP 1SPLP

• 1.0 SCOPE At"lD APPLICATION

I-Series: S\VL-I:"-701
Rev. No.: 4.0 - 05/06/98

1.1 The Toxicity Characteristic Leaching Procedure (TCLP) and Synthetic Precipitation
Leaching Procedure (SPLP) is to determine the mobility of both organic and inorganic
analytes in liquid, solid, and multiphasic \vastes.

1.2 If a total analysis of the waste demonstrates that individual analytes are not present in the
waste, or that they are present but at such low concentrations that the appropriate .
regulatory levels could not be exceeded, a TCLP need not be run.

1.3 If an analysis of anyone of the liquid fractions of a TCLP extract indicates that a
regulated compound is present at such high concentrations that, even after accounting for
dilution from the other fractions of the extract, the concentration would be above the
regulatory level for that compound, then the waste is hazardous and it is not necessary to
analyze the remaining fractions of the extract.

2.0 METHOD SUMl\1ARY

2.1 For liquid waste (i.e., those containing less than 0.5% dry solid materials), after filtration
through a 0.6 to 0.8um glass fiber filter, is defined as the TCLP 1SPLP extract.

e 2~2 For wastes containing greater than or equal to 0.55% solids, the liquid, if any, is separated
from the solid phase and stored for later analysis. The solid phase is extracted with an
amount of extraction fluid equal to 20 times the weight of the solid phase. Following
extraction, the liquid phase is separated from the solid phase by filtration through a 0.6 to
0.8 um glass fiber filter.

2.3 If compatible, the initial liquid of the waste is added to the liquid extract, and these are
analyzed together. If incompatible, the liquids are analyzed separately and the results are
mathematically combined to yield a volume-weighted average concentration.

3.0 HEALTH AND SAFETY. Refer to the Lab Safety Plan (SWL-GA-lll) for precautions.

4.0 SAMPLE PRESERVATION, CONTAINERS,.HANDLING & STORAGE. N/A

5.0 INTERFERENCES AND POTENTIAL PROBLEMS. Potential interferences that may be
encountered during analysis .are discussed in t.heindividual analytical SOP's.

6.0 EQUIPMENT 1APPARATUS

6.1 Agitation apparatus: Associated Design and MFG. Co., Model No. 3740-24-BRE-TM.
Capable of maintaining 30 ± 2rpm.

e.
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6.2 Zero-Headspace Extraction Vessel. This device is for use only when the waste is being
tested for the mobility of volatile analytes. The ZHE allows for liquid/solid separation
within the device, and effectively precludes headspace. This type of vessel allows for
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initial liquid/solid separation, extraction. and final extract filtration without opening the
vessel. The ZHE should be checked for leaks after every extraction. Pressurize the
device to 50psi, allow it to stand unanended for one hour, and recheck the pressure. If the
pressure is lost, check all finings and inspect and replace O-rings, if necessary. Retest the
device.
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6.3

6.4

6.5

- 6.6

6.7

Filter. Glass fiber filters with a pore size of 0:6 to 0.8 urn.

pH meter. Accumet Model 915.

Top Loading Balance. Menler PM2000.

Magnetic stirrer.

ZHE Extract Collection Devices. PTFE gas-tight syringe

7.0 REAGENTS

Glacial acetic acid, concentration. ACE reagent grade.

Reagent Water. Millipore Super-Q (Carbon Filtration)

Sodium hydroxide (IN). Dissolve 40g ofNaOh in 500 ml distilled water, dilute to lL.

TCLP Extraction fluid #1. Add 5.7ml glacial acetic acid (see Section 7.3) to 500ml
reagent water (see Section 7.1), add 64.3ml of IN NaOH (see Section 7.2), and dilute to 1
liter. When correctly prepared, the pH oftrus solution will be 4.93 ± 0.05. IfpH is
outside these limits the fluid will be discarded and fresh extraction fluid prepared.

7.1

7.2

7.3

• 7.4

7.5 SPLP Extraction Fluid: This fluid is reagent water (Step 7.1) and is used to determine
cyanide and volatiles leachability.

8.0 PROCEDURE

8.1 Preliminary determination of percent solids:

8.1.1 If the waste will obviously yield no liquid ~hen subjected to pressure filtration
proceed to Section 8.2.

8.1.2 Pre-weigh the filter and the container that will receive the filter. Record weight
on TCLP Perc~'nt Moisture Worksheet (Attachment 1). .

8.1.3 Assemble the filter holder and filter. Place the filter on the support screen and
secure.

8.1.4 Weigh out a sub-sample of the waste (lOOgram minimum) and record the weight.
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e 8.1.5 Allow slurries to stand to permit the solid phase to settle. Transfer the waste
sample to the filter holder and gradually apply vacuum of 1-1 Opsi, until air moves
through the filter. Slowly increase the vacuum in 10psi increments to 50psi.
When liquid flow ceases stop the filtration.

8.1.6 The material in the filter holder is defined as the solid phase and the filtrate is
defined as the liquid phase.

8.1.7 Some waste such as oil wastes and paints will not filter and is defined as a solid.
Use only one filter for this procedure and do not replace.

8.1.8 Determine the weight of the liquid phase by subtracting the weight of the filtrate
container from the total weight of the filtrate-filled container. Determine the
weight of the solid phase by subtracting the weight of the liquid phase from the
weight of the total waste sample.

8.1.9 Determine the percent solids as follows:

Weight of solid
Percent solids = ----------- x 100

e·
Total weight ofwaste

8.1.10 If the percent solid is equal to or greater than 0.5%, then proceed to Section 8.2 to
determine if particle size reduction is necessary or to Section 8.1.11 ifit's noticed
that water is entrapped in the solid materiaL If the percent solid is less than 0.5%,
proceed to 8.3 with a fresh portion of the waste.

8.1.11 Remove the solid phase and filter from the filtration apparatus.

8.1.12 Dry the filter and solid phase at 100 ± 20°C until the two successive weighings
yield the same value within· 1%. Record the final weight.

8.1.13 Calculate the percent solids as follows:

(Wt. Of dry waste + filter) - tared wt. of filter
Percent solids = --------------------

Initial weight of waste
X 100

TypistUR

8.2

8.1.14 If the percent solids is less than 0.5% proceed to Section 8.3. If the percent dry
solid is equal to or greater than 0.5%, proceed to Section 8.2 ar..~ determine if
particle size reduction is necessary.

Determination if particle size reduction is required.
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8.2.1 Particle size reduction is not required if the waste is smaller than 1cm in its
narrowest dimensions. Proceed to Section 8.3.1.•
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8.2.2 If the \vaste is larger than Icm in its narrowest dimension, prepare the waste for
extraction by cutting, crushing or grinding to reduce the particle size. When .
complete proceed to Section 8.3.1.

8.2.3 Wastes and appropriate reduction equipment should be refrigerated to 4°C prior to
particle size reduction. The means used to effect particle size reduction mustnot
generate heat. If reduction is necessary, exposure of the waste to the aunospher~

should be avoided to the extent possible.

8.3 Extraction procedure

8.3.1 The ZHE device has approximately a 500ml internal capacity. The ZHE can
accommodate a ma'{imum of25 grams of solid, due to the need to add an amount
of extraction fluid equal to 20 times the weight of the solid phase.

8.3.2 Do not allow the waste, the initial liquid phase, or the extract to be exposed to the
atmosphere for any more time than is absolutely necessary. Any manipulation of
these materials should be done when cold (4°C) to minimize loss of volatiles.

8.3.3 If the waste contains <0.5% dry solids (Section 8.1), the liquid portion of the
waste, after filtration, is defined as the extract. Filter enough of the sample so that
the amount of filtered liquid will support all of the volatile analysis required. The
recommended sample size is as follows:

8.3.3.1

8.3.3.2

For waste containing <0.5% solids, weigh out a 500 gram sub-sample
of waste and record the weight.

For wastes containing >0.5% solids, determine the amount of waste to
charge into the ZHE as follows:

25
weight of waste to charge ZHE = X 100

percent solids (see Section 8.1)

8.3.3.3 Measure out waste to required weight ± 0.1 g.
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8.3.4 Waste slurries need not be allowed to stand to permit the solid phase to settle. Do
not centrifuge \.vastes prior to filtration.

8.3.5 Transfer the entire sample (liquid and solid phases) quickly to the ZHE. Secure
the filter and support screens onto the top flange of the device and secure the top
flange to the ZHE body. Tighten all ZHE fitting sand place the device in the ..
vertical position (gas inlet/outlet flange on the bottom).
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8.3.6 Attach a gas line to the gas inleu'outlet valve and, \vith the liquid inleu'outlet valve
open, apply gentle pressure of 1-1 Opsi to force all headspace slowly out of the
ZHE into a hood. At the first sign of liquid from the liquid inlet/outlet valve,
quickly close the valve and discontinue pressure. If the waste is 100% solid,
slowly increase pressure to a maximum of 50psi to force most of the headspace
out of the device and proceed to Section 8.3.9.

•
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8.3.7 Attach the evacuated pre-weighed gas-tight syringe to ,the liquid inlet/outlet valve
and open the valve. Begin applying gentle pressure of l-lOpsi to force the liquid '
phase of the sample into the syringe. If no additional liquid has passed through
the filter in any 2 minute interval, slowly increase the pressure in 10psi increments
to a maximum of 50psi. When liquid flow has ceased such that continued
pressure filtration at 50psi does not result in any additional filtrate within a 2
minutes period, stop the filtration. Close the liquid inlet/outlet valve, discontinue
pressure, and disconnect and weight the syringe.

8.3.8 The material in the ZHE is defined as the solid phase of the waste and the filtrate
is defined as the liquid phase. If the original waste contained <0.5% dry solids,
this filtrate is defined as the extract and is analyzed directly. Store the liquid
phase at 4°C with zero-headspace till time of analysis.

8.3.9 Determine the amount of the extraction fluid to add to the extractor vessel as
follows:

Amount
OfExtraction
Fluid

20 x percent solids (see Section 8.1) x weight of waste filtered

=-----------------------
100

Typist LLR

8.3.10 Determination of Extraction Fluid

8.3.10.1 For TCLP-ZHE use TCLP extraction fluid #1. (See Section 7.5)

8.3.10.2 SPLP Extraction Fluid is used for volatile leachability. (See Section
7.5)

8.3.11 With the ZHE in the vertical position, attach a line from the extraction fluid
reservoir to the liquid inlet/outlet valve. The line must contain fresh extraction
fluid and be pre-flushed with fluid to eliminate any air pockets in the line.
Release gas pressure on the ZHE piston (from the gas inlet/outlet valve), open the
liquid inlet outlet valve, and begin transferring extraction fluid into the ZHE.
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8.3.12 After the extraction fluid has been added, close the liquid inlet/outlet valve and
disconnect the extraction fluid line. Check the ZHE to ensure that all valves are
closed. Manually rotate the device end-over-end 2 or 3 times. Pressurize the
ZHE to 5- IOpsi and slowly open the liquid inlet/outlet valve to bleed out any
headspace. Re-pressurize the ZHE with 5-1 Opsi and check all fittings to ensure
that they are closed.

8.3.13 Place the ZHE in the rotary extractor and rotate at 30 ± 2 rpm foro 18 ± 2 hours.
Ambient temperature must be maintained at 23 ± lOC during agitation.
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8.3.14 Following the IShour extraction, check the pressure of the ZHE piston by quickly
opening and closing the gas inlet/outlet valve and noting the escape of gas. If the
pressure has not been maintained, the device is leaking. Check the ZHE for
leaking as specified in Section 6.2, and perform the extraction again with a new
sample of waste. If the pressure witllin the device has been maintained, the
material in the extractor vessel is ready to be separated into its liquid and solid
phases. Filter through the glass fiber filter, using the ZHE device as discussed in
Section 8.1.

8.3.15 If the waste contained an initial liquid phase, the liquid should be combined. A
separate container must be used if combining would create multiple phases.

8.3.16 If the original waste contained no liquid the filtered extract obtained in Section 8.3
is defined as the TCLP 1SPLP extract. If the waste contained an initial liquid
phase, the filtered material obtained from Section 6.2 and the initial liquid phase
(Section 8.3.6) are collectively defined as the TCLP 1SPLP extract.

8.3.17 Following collection of the TCLP 1SPLP extract, immediately prepare the extract
for analysis and store with minimal headspace at 4°C until analysis.

9.0 CALCULATIONS. N/A

10.0 QUALITY ASSURANCE 1QUALITY CONTROL

10.1 A minimum of one blank. (using the same extraction fluid as used for samples) must be
analyzed for every 20 extractions that have been conducted in an extraction vessel.

10.2 A matrix spike shall be performed for each waste type. A minimum of one o~atrix spike
must be analyzed for each analytical 'batch. Matrix spikes are to be added after filtration
of the TCLP extract and before preservation. Matrix spikes should be added at a
concentration equivalent to the corresponding regulatory limit.

10.3 All quality control measures described in the appropriate analytical methods shall be
followed.

11.0 WASTE DISPOSAL. NIA
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12.0 METHOD PERFORi\IANCE. N/A

I-Series: S\VL-IN-701
Rev. No.: 4.0 - 05/06/98

•~,---

•.:

13.0 REFERENCES. USEPA, SW-S46, Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods. Method 1311 & 1312.

14.0 DEFINITIONS. N/A

15.0 ATTACHMENTS. Percent Moisture Worksheet

Typist LLR
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TCLP / SPLP Percent Moisture Worksheet
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1111 TCLP/SPLP Extraction Log, Ref: SWL-IN-700/IN-701

.. TCLP Extraction Log (700-ATT1.DOC) SWlO SOP rev. #__ Book # IN700-LOG-1 Page _

Type of Extraction (circle): TCLP I Zero Head Space

Analyst Initiau:, Date:, _ Time: _ Batch ID:. _

•

2
3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22
23

24

25

Particle

." .."RedUCti?D. INITIAL
8WL ID#; ?:o1ecessary?; pH

.. ""

ACID
pH

::..:::,3;. •. START"

FINAL AMoUNf:~ : "TEMP

pH" .". EXlRACTED &TIME

END:+:
" TEMP··~..

&~:
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Verified:, _
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• 1.0 SCOPE AND APPLICATION

2.2•

1.1 The purpose oftrus SOP, Toxicity Characteristic Leaching Procedure / Synthetic
Precipitation Leaching Procedures (TCLP / SPLP) is to determine the mobility of both
organic and inorganic analytes in liquid, solid, and multiphasic wastes.

1.2 If a total analysis of the waste demonstrates that individual analytes are not present in the
waste, or that they are present but at such low concentrations that the appropriate
regulatory levels could not be exceeded, the TCLP / SPLP need not be run.

1.3 Ifan analysis of any one of the liquid fractions of the TCLP / SPLP extract indicates tha~

a regulated compound is present at such high concentrations that, even after accounting
fOJ; dilution from the other fractions of the extract, the concentration would be above the
regulatory level for that compound, then the waste is hazardous and it is not necessary to
analyze the remaining fractions of the extract.

2.0 METHOD SUMl\1ARY

2.1 For liquid wastes (i.e., those containing less than 0.5% dry solid material), the waste, after
filtration through a 0.6 to 0.8 urn glass fiber filter, is defined as the TCLP / SPLP extract.

For wastes containing greater than or equal to 0.5% solids, the liquid, if any, is separated
from the solid phase and stored for later abaIysis. The solid phase is extracted with an
amount ofextraction fluid equal to 20 times the weight of the solid phase. Following
extraction, the liquid phase is separated from the solid phase by filtration through a 0.6 to
0.8 urn glass fiber filter.

2.3 If compatible, the initial liquid of the waste is added to the liquid extract, 8ll:d these are
analyzed together. If incompatible, the liquids are analyzed separately and the results are
mathematically combined to yield a volume-weighted average concentration.

3.0 HEALTH AND SAFETY. Refer to the Lab Safety Plan (8WL-GA.-!!!) for precautions.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE. N/A.
5.0 INTERFERENCES. Potential interferences that may be encountered during analysis are

discussed in the individual analytical SOP's. . .

6.0 APPARATUS

6.1 Agitation apparatus: Associated Design and MFG. Co., Model No. 3740-24-BRE-TM.
Capable of maintaining 30 +/-2 rpm.

Typist LLR

6.2 Bottle Extraction Vessel. Two liter borosilicate glass jar.

.11- 5;)
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6.3

6.4

Filtration Device.

Filters. Glass fiber filters with a pore size of 0.6 to 0.8 urn. When analyzing for metals,
the filters are rinsed with 1N nitric acid, followed by three consecutive rinses with
deionized water.

6.5 pH meter. Accurnet Model 915.

6.6 Top Loading Balance. Mettler PM2000, or equivalent - All measurements shall be ±
O.lg of the desired weight. All balances used shall be 'able to read to'O.OIg.

6.7 "Beakers. 250 ml glass.

6.8 Watchglass.

6.9 Magnetic stirrer.

7.0 REAGENTS

Glacial acetic acid, cone. ,ACS reagent grade.

Reagent Water. Millipore - ASTM Type II (by conductivity).

Hydrochloric acid (1N). Add 83 ml cone. HCI to 500 ml distilled water, dilute to 1 L.

. Nitric acid (IN). Add 64 ml cone. HNOl to 500 II1l distilled water, dilute to I L.

Sodium hydroxide (IN). Dissolve 40 g ofNaOH in 500 ml distilled water, dilute to 1 L.

TCLP Extraction fluid #1. Add 5.7 ml glacial acetic acid(7.5) to 500 rnl reagent
water(7.1), add 64.3 ml of IN NaOH(7.4), and dilute to I Hter. When correctly prepared,
the pH ofthis solution will be 4.93+l· 0.05. IfpH is outside these limits the fluid will be
discarded and fresh extraction fluid prepared.

7.1

7.2

7.3

• 7.4

7.5

7.6

7.7 TCLP Extraction fluid #2. Dilute 5.7 ml glacial acetic acid(7.5) with reagent watei(7.1)
to a volume of 1 L. When correctly prepared, the pH of this fluid will be 2.88 +1- 0.05. If
pH is outside limits the fluid will be discarded and fresh fluid extraction fluid prepared.

7.8 SPLP Extraction Fluid #1: This fluid is made by adding the 60/40 weight percent
mixture of sulfuric and nitric acids (or a suitable dilution) to reagent water (Step 7.1) until
the pH is 4.20 ± 0.05. This fluid is used to detennine the leachability of soil from a site
that is east of the Mississippi River, and the leachability ofwastes and wastewaters.

7.9

NOTE: Solutions are unbuffered and exact pH may not be attained.

SPLP Extraction Fluid #2: This fluid is made by adding the 60/40 weight percent
mixture of sulfuric and nitric acids to reagent water (Step 7.1) until the pH is 5.00 ± 0.05.
The fluid is used to determine the leachability of soil from a site that is west of the
Mississippi River.
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7.10 SPLP Extraction Fluid #3: ~is fluid is reagent water (Step 7.1) and is used to determine
cyanide and volatiles leachability.

NOTE: These extraction fluids should be monitored frequently for impurities. The pH
should be checked prior to use to ensure that these fluids are made up accurately. If
impurities are found or the pH is not within the above specifications, the fluid shall be
discarded and fresh ex./traction fluid prepared.

8.0 PROCEDURE

8.1 Preliminary determination of percent solids:

8.1.1 If the waste will obviously yield no liquid when subjected to pressure filtration
proceed to Section 8.2.

Pre-weigh the filter and the container that wiII receive the filter. Record weight
on TCLP / SPLP Percent Moisture Log (Attachment I).

Assemble the filter holder and filter. Place the filter on the support screen and
secure.

Weigh out a subsample ofthe waste (100 gram minimum) and record the weight

Al10w slurries to stand to permit the solid phase to settle. Transfer the waste
sample to the filter holder and gradually apply vacuum of 1-10 psi, ilntil air moves
through the filter. Slowly increase the vacuum in 10 psi increments to 50 psi.
When liquid flow ceases stop the filtration.

The material in the filter holder is defined as the solid phase and the filtrate is
defined as the liquid phase.

Some wastes such as oily wastes and paints wiII not filter and is defined as a
solid. Use only one filter for this procedure and do not replace.

Determine the weight of the liquid phase by subtracting the weight of the filtrate
container from the total weight of the filtrate-filled container. Detenrune the
weight of the solid phase by subtracting the weight of the liquid phase from the
weight of the total waste sample.

8.1.9 Detennine the percent solids as follows:

Typist LLR

Percent solids =

weight of solid

total weight of waste

R-57f

X 100
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8.1.10 If the percent solid is equal to or greater than 0.5%, then proceal to Section 8.2 to
determine if particle size reduction is necessary or to Section 8.1.11 if it's noticed
that water is entrapped in the solid material. If the percent solid is less than 0.5%,
then the filtrate will be the TCLP / SPLP extract.

8.1.11 Remove the solid phase and filter from the filtration apparatus.

·8.1.12 Dry the filter and solid phase at 100 +/- 20° C until the two successive wcighings
yield the same value within 1%. Record the final weight.

8.1.13 Calculate the percent solids as follows:

(Wt. ofdry waste + filter) - tared wt. oftilter
Percent solids = -----------------

Initial weight of waste
X 100

TypistlLR

8.2

8.3

8.1.14 If the percent solid is less than 0.5 % then the filtrate from Section 8.1.5 will be
the TCLP / SPLP extract. If the percent dry solid is equal to or greater than
0.5%,retum to Section 8.1.1 with a fresh portion of waste and detennme ifparticle
size reduction is necessary.

Determination ifparticle size reduction is required.

8.2.1 Particle size reduction is not required if the waste will pass through a 9.5 m.m
(0.375 in. ) sieve. Proceed to Section 8.3.1.

8.2.2 If the waste will not pass through a 9.5 rom sieve then prepare the waste for
extraction by cutting; crushing or grinding to reduce the particle size. When
complete proceed to Section 8.3.1.

Determination of appropriate extraction fluid. If the solid content of the waste is greater
than or equal to 0.5% determine the appropriate fluid for TCLP extraction as follows:

8.3.1 Weigh out a small subsample of the solid phase, reduce the solid, ifnecessary,
to a particle size of lnun in diameter or less. Transfer 5.0 g of the waste to a
250 ml beaker.

8.3.2 Add 96.5 ml of reagent water to the beaker, cover with a watchglass, and stir
vigorously for 5 minutes on a magnetic stirrer. Measure and. record the pH on the
TCLP pH RWl Log (Attachment I). Ifthe pH is <5.0 use extraction fluid #1 and
proceed to section 8.4.1.

8.3.3 If the pH was greater than 5.0, add 3.5 mllN HCl, cover with a watch glass,
heat to 50° C, and hold at 50° C for 10 minutes.

8.3.4 Let the solution coolto room temperature and record the pH. If the pH is <5.0,
use extraction fluid #1. If the pH is >5.0, use extraction fluid #2.

8.3.5 For SPLP the following extraction fluid detennination is made:
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8.3.5.1 For soils, if the sample is from a site that is east of the Mississippi
River, extraction fluid #1 should be used. lfthe sample is from a site
that is west of the Mississippi River, extraction fluid #2 should be
used.

8.3.5.2 For wastes and wastewater, extraction fluid #1 should be used.

8.3.5.3 For cyanide-containing wastes and/or soils, extraction fluid #3
(reagent water) must be used because leaching of cyanide-containing
samples under acidic conditions may result in the formation of
hydrogen cyanide gas.

8.4 Extraction procedure

8.4.1 Enough solids should be generated for extraction such that the volume of extract
will be sufficient to support all of the analyses required. A good rule of thumb is
l-L per analyses.

8.4.2 Determine the amount of the raw sample needed to provide combined filtrate and
extract totaling 2000mL. The following fonnula should be used to determine this
amount:

(I-S/I00) (RS) + 20(S/100) (RS) =2000

where: S = % solids
RS = raw'! sample wieght

e.g. if the raw sample were 20% solids:

(1-20/100) (RS) +'20(20/100) (RS)
0.8RS +4RS

RS

= 2000
= 2000
= 417 grams ±.1 g

8.4.3 Detennme the amount of the extraction fluid to add to the extractor vessel a
follows:

20 x percent solids (8.1) x weight of waste filtered
Amount of =

extraction fluid 100

Typist LLR

8.4.4 Add the solids and appropriate amount ofextraction fluid to the extractor vessel.
Record infonnation on TCLP / SPLP non-volatile extraction log (Attachment 1).

8.4.5 Close the e~actor bottle tightly, secure in the rotary agitation device, and rotate
at 30 +/- 2 rpm for 18 +1- 2 hours. Ambient temperature shall be maintained at
23 +1- zoe during the extraction. Record both the time start and temperature at
start on extraction log.
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8.4.6 Following the 18 hour extraction, separate the material in the extractor vessel into
i,ts component liquid and solid phase by filtering through a new glass fiber filter as
outlined in Section 8.1. For final filtration of the extract, the glass fiber filter may
be changed, if necessary, to facilitate filtration. Filters shall be acid-washed (6.4)
if evaluating the mobility of metals.

8.5 Prepare the extract as follows:

•
Southwest Laboratory of OkJahoma, Inc.
TCLP / SPLP Non-Volatile Extractions

SWL-IN-700
Rev. No.: 4.0 - 05/06/98

8.5.1 lfthe waste contained no initial liquid phase,the filtered liquid material is the
extract.

8.5.2 Ifcompatible, combine the filtered liquid obtained in Step 8.4 with the initial /
liquid phase of the waste obtained in Section 8.1. This combined liquid is defined
as the extract.

8.5.3 If the initial liquid phaSe of the waste, obtained in Section 8.1, is not compatible
with the filtered liquid resulting from Section 8.4, do not combine these liquids.
Analyze these liquids, collectively defined as the extract, and combine the results
mathematically. Detennine the volume of the individual phases and combine the
results by using the volume-weighted average:

•
Final Analyte Concentration =

where: VI =The volume of the first phase (liters).
C1 = The concentration of the analyte of concern in the first phase (mg/l).
V2 = The volume of the second phase (liters).
C2 = The concentration of the analyte ofconcern in the second phase (mg/l).

8.5.4 Following collection of the extract, the pH of the extract should be recorded.

8.5.5 Immediately aliquot and preserve the extract for analysis. Metals aliquots !I1ust be
acidified with nitric acid to pH <2. Metal matrix spike samples are to be spiked
prior to the addition oflmO). All other aliquots must be stored at 4°C until
,analyzed.

9.0 CALCULAnONS. Not Applicable

Page60fS
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10.0 QUALITY ASSURANCE

10.1 A minimum of one blank (using the same extraction fluid as used for samples) must be
analyzed for every 20 extractions that have been conducted in 'an extraction vessel.

10.2 A matrix spike shall be perfonned for each waste type. A minimum ofone matrix spike
must be analyzed for each analytical batch. Matrix spikes are to be added after filtration
of the extract and before preservation. Matrix spikes should be added at a concentration
equivalent to the corresponding regulatory limit.".



10.3 The method of standard additions (MSA) shall be used for metals if:

10.3.1 Recovery, of the mat,rix spike for an analyte is < 50% and the concentration does
not exceed the regulatory limit.•

Southwest Laboratory of Oklahoma, Inc.
TCLP 1SPLP Non-Volatile Extractions

SWL-IN-700
Rev. No.: 4.0 - 05/06/98

10.3.2 The concentration of the contaminant measured in the extract is within 20% of
the regulatory level.

10.4 All quality control measures described in the appropriate analytical methods shall be
followed.

11.0 WASTE DISPOSAL. Not'Applicable

12.0 METHOD PERFORMANCE. Not Applicable

13.0 REFERENCES

.' USEPA, SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods.
Method 1311 & 1312. '

14.0 DEFINITIONS - Not Applicable

• 15.0 ATTACHMENTS-. TCLPI SPLP WORKSHEET·

'.
Typist LLR
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Southwest Laboratory of Oklahoma, Inc.
TCLP 1SPLP Non-Volatile Extractions

SWL-IN-700
Rev. No.: 4.0 - 05/06/98

ATTACHMENT 1
TCLP 1SPLP Worksheet

IIIJ TCLP/SPLP Extraction Log, Ref: SWL-IN-700/IN-701

- TClP Extraction Log (70C-ATT1.DOC) S'M.O SOP rev. ,__ Book' IN70C-LOG-1 Page _

Type of ExtnctiOD (circle): TCLP I Zero Had Space

Analyst Initiau: Date: _ Timc: _ Bate" ID: _

~ .If' ',. .;., ;:~ "_1 's ~, Particle·
'.' :: " , :, ., '~G" ~ '!'RCduCtion .INITIAL :.', ACro
'.£ :~.~ ':,,-t:II:,' .

j .... I' ..$~ID# :,' Ncces.sary? pH pH
" •...... ,":' ;:1.!B~~··f ...

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20
21

22

23

24

- • ::-= 11: .

lFIJliAL '
;: . PfI.;; .

"'."':::;, ~.~ : .START>, ;;;'.':END;:i'.~.
AMOl.JNf,: lEMP .'.: 11l".~::.
~cm>. :&,riME~:;~::~~'~

Typist LLR

COMMENTS.:· ---:- .--;_

Southwest Laboratory ofOklahoma, Inc.
Verificd:, _
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ATTACHMENT S
RESUMES OF KEY LASORATORY PERSONNEL

NSWC Crane
Bioremediation Facility
QAPP for Full-Scale Operations 02112199



• Date:

Name:

Title:

Address:

Education:

SUMMARY OF TRAINING AND EXPERIENCE

January 12, 1999

York Terrell

GLP Testing Manager

Aqua Survey, Incorporated
499 Point Breeze Road
Flemington, New Jersey 08822

•

1973 Read~ng Area Community College
Reading, Pennsylvania
Major: Biology

1974 Penn State University
Berks Campus
Reading, Pennsylvania

. Major: Anatomy

Employment History:

1990-present GLP Testing Manager
Chemical Receiving Officer for GLP compounds
Aqua Survey, Incorporated
Flemington, New Jersey
Duties: Supervise and conduct aquatic studies under GLP compliance for Pure
Compound Department. Serve as Study Director for acute and chronic aquatic effect
studies for product registration/production. Prepare and review protocols and reports
for acute and chronic aquatic studies for product registration/production. Participate
in the conduct and preparation of some acute and chronic bioassays. Participate in the
conduct and preparation ofsome ocean disposal and sediment bio'assays. Participate in
the cond~ct and preparation'-of some Microtox® and Daphnia magna IQ Test™
bioassays.

•

1983-1990 Principal Investigator
American Standard Biosciences Corporation
Reading, Pennsylvania
Duties: Served as Principal Investigator and Study Director for acute aquatic, avian,
and mammalian toxicology department. Prepared and reviewed protocols and reports
of acute aquatic, avian, and mammalian toxicology department. Conducted acute
aquatic effect studies for product registration/production using rainbow trout, bluegill
sunfish, fathead ~nnow and the freshwater cladoceran, Daphnia magna.

8-/
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•
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Conducted eight (8)-day avian dietary studies for product registration using five-to-ten
day-old bobwhite quail and ten-to- fourteen-day-old mallard ducks. Conducted acute
avian oral toxicity studies for product registration using sixteen-week-old bobwhite quail
and mallard ducks. Conducted-acute avian neurotoxicity studies using sixteen-wcek-old
white leghorn hens. Conducted pyrogen and safety studies for the production of drug
and medical devices using albino rabbits and albino mice. Conducted acute mammalian
oral and inhalation toxicity studies for product registration/production using albino rats.
Conducted acute mammalian dermal and eye irritation as well as dermal sensitization
studies using albino rabbits and guinea pigs. Responsible for all gross necropsy.

1970-1983 ChiefBiologist
Cannon Laboratory, Inc.
Reading, Pennsylvania
Duties: Supervised and conducted acute mammalian toxicity studies. Instituted animal
care progr~ for AAALAC accredition., Participated in bioavailability studies of
pharmaceutical drugs. Participated in chronic feeding, inhalation and dermal studies for
product registration using albino rats and mice. Conducted biological phase of
metabolism studies for product registration using cows and goats as test models.
Panicipated in the conduct of the biological phase of bioaccumulation studies for
product registration using rainbow trout, bluegill sunfish. and channel catfish.
Participated in the conduct of chronic aquatic effect studies for product registration
using fathead minnows. Participated in reproduction studies for product registration
using bobwhite quail, mallard .sucks, and albino rats. Conducted special efiect studies
of pharmaceutical drugs using primates as a tcst model. Supervised the animal care
program for the NCr bioassay program.

1969-1970 Biologist
K & G Laboratory
Parsippany, New Jersey
Duties: Conducted acute oral, skin and eye toxicity test using albino rats and rabbits.

- Participated in intramuscular implantation studies using albino rabbits. Participated in
special effect studies ofpharmaceutical drugs~ participated in the breeding of albino rats
and mice.

1967-1969 Laboratory Technician/Animal Caretaker
Food & Drug Administration
Maspeth (Long Island), New York
Duties: Responsible for the collection of specimens for clinical evaluation during
subacute, subchronic, chronic and special effect studies. Responsible for the daily
dosage ofanimals. Responsible for maintenance of all species of animals used in safety
evaluation studies. Participated in Caesarean-sectioning ofrat dams and fetal specimen
preparation for reproduction studies.

1967

Training Courses:

• AALAS Certification 240 hours
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Sloan Kettering Institute

• 1968 Techniques for Collecting Specimens for Clinical Evaluation 4 hours
FDRL Training Program

1969 Techniques for Caesarean-Sectioning 4 hours
FDRL Training Program

1970 Techniques for Intramuscular Implantation 4 hours
K & G Lab Training Program

1972 Symposium - The Use ofDomestic Animals in Research
Society ofToxicology (SOT)

1976 Workshop - Use of.the Nud~'Mice in Research 4 hours
American Association for Laboratory Animal Sciences (AALAS)

1977 Seminar on Avian and Aquatic Toxicology 24 hours
Center for Professional Advancement

1978 Symposium on Applied Toxicology and GLP's 32 hours
University ofMississippi

• 1979 Inhalation Toxicology - Intensive Course 24 hours
Center for Professional Advancement

1988 Environmental Toxicology - Intensive Course 24 hours
Center for Professional Advancement

1990 . Dioxin Hazard Safety Training 4 hours
Roy F. Weston

1991 Use of the Bausch and Lomb Spectronic 21 4 hours
Betz Laboratories

1992 Good LaboratOlY Practice Training Seminar 2 hours
Aqua Survey, Inc.

1992 Society of Quality Assurance, Mid-Atlantic Region (MARSQA) 6 hours
Workshop

1992 Seminars on Pollution and Water Resources 8 hours
Columbia University

•
13-3.



• 1993

1993

1997

-4-

Mid - Atlantic Chapter Society ofToxicology

Good Laboratory Practice Training Seminar Golman Associates
International, Inc.

Methods for Aquatic Toxicity Identification Evaluations.
ASI in-house training

16 hours

16 hours

1997 SETAC Endocrine Disrupters Workshop
Philadelphia, PA .

Professional Committees:

1992-Present Society of Quality Assurance, Mid-Atlantic Region (MARSQA)

1983-1990 Member ofRevicy.' Committee for the Humane Use of Animals in Research

1971-1990 Animal Association for Laboratory Animal Science

1974·1978 - New York Academy of Science \

• Awards:

1977

1978

Cannon Laboratory Employee of the Year

Cannon Laboratory Most Dedicated Person Award

Publications/Presentations:

Terrell, Y., el01. 1991. "The Daphnia magna IQ Toxicity Test™ and Microtox® are
Compared for Rapid Testing With Seven Common Pesticides". Platform presentation,
Society ofToxicology: Poster presentation, Society ofEnvironmental Toxicology and
Chemistry (SETAC).

TeITell, T., et al. i 993. "Predictive Ability of the Daphnia magna IQ Toxicity Test®
for Ten Diverse Water Treatment Additives". Bull. Environ. Contain. Toxico!. (1993)
51 :909-913<0, 1993 Springer-Verlag New York Inc.

..

•
e-~



• Date:

Name:.

Title:

Address:

Education:

SUMMARY OF TRAINING AND EXPERIENCE

January 12, 1999

Thomas 1. Dolce

SuperVising Biologist

Aqua Survey, Inc..
499 Point Breeze Road
Flemington, NJ 08822

908/788-8700

•

1987-1992· Cook CoUege, Rutgers University
New Brunswick, NJ
Degree: Bachelor of Science
Major: Biology

1987-1992 Cook College, Rutgers University
New. Brunswick, NJ
Degree: Bachelor of Science
Major: Natural Resource Management (Wildlife Science)

Employment History:

1995-Present

1996- 1998

Laboratory Manager
Aqua Survey, Inc.
Flemington, NJ 08822
Duties: Managing NPDES, ocean disposal and freshwater sediment studies. Scheduling,
testing and assigning personnel to specific projects. Maintain contact with clients for all
work in house, make sure personnel are properly trained for projects they are involved
with.

Supervising Biologist
Aqua Survey, Inc.
Flemington, NJ 08822
Duties: Responsible for maintaining NPDES program and keeping lip to date on
regulations. Trained for any necessary GLP testing. Conduct field sampling fro NPDES
and ocean disposal testing. Assist in estuarine field surveys as risk assessment studies.

•
B-s



•
1989-1996

1993-1994

1993-1993

Bioassay Technician
Aqua Survey, Inc.
Flemington, NJ .
Duties: Conduct acute and chronic effects testing. Conduct field sampling.

Aquatic Toxicologist
CFM Environmental Services
Somerville, NJ
Duties: Culturing of fish, invertebrates and algae. Conducted acute and chronic
bioassays on these organisms through various effluents. Conducted quality control, field
sampling and microbiological. analysis.

Technician
Rutgers Marine Field Station
Tuckerton, New Jersey
Duties: Responsible for feeding and care of live fish. Conducted experiments on fish
behavior. Conducted dissection, data entry and tag release program in an estuary.
Conducted field sampling oflarval fish in an estuary. Maintained wet and dry labs.

Professional Societies:

• 1992-Present American Fisheries Society (Member)

•
B-~
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Date:

Name:

Title:

Address:

Education:

1975

Employment History:
1996-Presenr

1995-1996

1978-1995

SUMMARY OF TRAINING AND EXPERIENCE

January 5. 1999

G. Stephen Hornberger

Bioassay Scientist

Aqua SUIVey, Incorporated
499 Point Breeze Road
Flemington, New Jersey 08822

The Pennsylvania State University
University Park, PA 16802
Degree: BacheloF of Science Environmental Resource Management

Bioassay Scientist
Aqua Survey, Inc.
499 Point Breeze Road
Flemington, NJ 08822 .
Duties: Project management of dredging and disposal projects.
Special projects, Toxicity Identification Evaluations (TIE), Also
involved in GLP projects and whole effluent toxicity tests, (WET).
Responsible for maintenance oflaboratory systems and chemistry
monitoring equipment and the co-ordination of resting services with
contract laboratories, including the evaluation of contract
laboratory data and reports..

Client Services Representative
Accutest Laboratories
Dayton, New Jersey
Duties: Responsible for maintaining good client relationships
through responsive liaison between the client and Accutest
laboratory operations and providing timely response to technical
questions and requests for quotations.

Inorganic Laboratory Manager, Senior Chemist, Environmental
Specialist
RECON Environmental Corp.
Raritan, New Jersey

13-7
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Duties: During the eighteen year tenure duties included: Field sampling,
laboratory analyses, management of inorganic laboratory,
project management, compliance with regulatory issues, analytical
method development, laboratory personnel management, inventory
management, report generation and client consultations.

CREDENTIALS

.-
• B.S., Environmental Resource Management (1975) The Pennsylvania State University

• OSHA (CFR 1910.120) 4p-hr. Hazardous Site Workers Training (1990), University of
Medicine and Dentistry ofNew Jersey

• N-2 Industrial Wastewater System Operator License #5288 NJDEP

• Methods for Acute Toxicity Identification Evaluations
ASI in-house training .

PUBLICATIpNS

ASTM Specialty Technical Publication 1282, Sampling Environmental Media, September 1996.,
Municipal Solid Waste Sampling and Characterization.
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• Date:

Name:

Title:

Address:

Education:

1992-1996

SUMMARY OF TRAINING AND EXPERIENCE

January 13, 1999

Michelle A Thomas

Laboratory Technician

Aqua Survey, Incorporated
499 Point Breeze.Road
Flemington, New Jersey 08822

9081788-8700

The Richard Stockton College ofNew Jersey
Pomona, New Jersey'-
Major: Environmental Science
Degree: Bachelor of Science

1992

• Employment History:

1997 - Present

1996

Hunterdon Regional High School
Flemington, New Jersey, 08822

Laboratory Technician
Aqua Survey, Inc.
Flemington, New Jersey 08822
Duties: Responsible for acute and chronic NPDES testing; conducting field
sampling for NPDES and ocean disposal testing. Assists with various aspects
of ocean disposal testing (bioaccumulation testing, elutriate tests, % moisture,
grain size); assist with TOC analyses. experienced' in doing basic culture
work~ assists with report writing (NPDES and ocean disposal reports)

Environmental Health Intern
Hunterdon County Health Department
Duties: Observed and assisted with the various aspects of the health
department, Le., sanitary inspections (septic and food), well inspections,
water sampling, underground storage tank removal, plan reviews etc.

•
Training Courses:,

1997 Toxicology and Risk Assessment course,
Delaware Valley College
Doylestown, PA

8-9
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Date:

Name:

Title:

Address:

Education:

1981-1985

~mployment History:

1985-Present

Training Courses:

1986

SUMMARY OF TRAINlNG AND EXPERIENCE

January 12, 1999

Robert M. Fristrom

LaboratorylField Teclmician

Aqua Survey, Inc.
499 Point Breeze Road
Flemington, NJ 08822

908/788-8700

North Hunterdon Regional High School
Clinton, New Jer!iey

LaboratorylField Technician
Aqua Survey, Inc.
Flemington, NJ
Duties: Field duties include mobile lab preparation, set-up and daily maintenance offield
tests, and sampling support fQ,f in-house acute and chronic testing. as well as sampling
for ocean disposal testing. Laboratory duties include set-up and maintenance of flow
through dilutor systems, routine physical and chemical analyses, sample preparation and
test organism maintenance for acute and chronic testing as well as' ocean disposal
testing. Assist in scheduling NPDES testing and maintaining client contact

Fathead Minnow Culture Course
Fisheries Academy, U.S. Fish and Wildlife Service.

•
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FIELD AUDIT DEMONSTRATION SUMMARY
BIOREMEDIATION FACILITY

NSWC CRANE
. CRANE, INDIANA

The following summarizes the results of the analytical field screening for nitroaromatics and nitrosamines
(TNT and RDX) in soil samples at the Naval Surface Warfare Center (NSWC) Crane Division in Crane,
Indiana. The field screening demonstration was performed at the request of SouthDiv and EPA to
determine the comparability of field screening results to that of EPA SW846 Method 8330 and their
suitability for use in meeting the data quality objectives in support full-scale operations at the Biofacility.
The audit demonstration was based upon the outline provided by EPA and summarized in Attachment D.

Fi fteen soil samples were collected in the area of Mine Fill A. These samples were homogenized and split
in the field. One sample aliquot was analyzed in the field for TNT and RDX using the Ensys field test
kits and the other aliquot was submitted to Southwest Laboratories for analysis referencing SW846
Method 8330. Field sample analysis was performed by extracting 20 grams of soil with acetone and
analyzing the resultant extract by spectrophotometer. Quantitation is based on colorimetric comparison of
the sample to that of known calibration standards within a working range of 1.0 mglkg to 30.0 mglkg.
Sample analysis by Southwest Laboratories was performed following their standard operating procedures
\vhich are based on EPA SW846 Method 8330. The results of the comparison of field screening and
laboratory analysis is summarized in Tables I, Table 2, Attachment A, Attachment B and Attachment C.

The field test results were compared with the laboratory results for TNT and RDX to identify "false
negatives" (i.e., detected by-the laboratory method, but not by the field method) and "false positives" (i.e.,
detected by the ficld method, but not by the laboratory method). In cases where both methods showed
detectable levels of RDX or TNT, a comparison was made by calculating the percent difference between
the two results.

It is important to note that the reporting limits for the field screening kits are much higher than those of
the otT-site laboratory. The rcporting limits for RDX and TNT using the Ensys kits are 1.0 mg/kg. The
rcporting limits for RDX and TNT analysis performed by Southwest Laboratories were 1.0 mglkg and
0.25 mglkg respectively. In cases where the laboratory detected either TNT or RDX below the level
achic\'able by the appropriate field screening kit, results were deemed to be in agreement since both the
field and off-site laboratory techniques achieved their specific objectives.

There wcre no false negative results for either TNT or RDX using the field screening kits. There were no
false positive results for RDX and only one false positive result for TNT using the field test kits. The
sample which exhibited the false positive result for TNT was found to be present right at the reporting
limit.

TNT was dctected in 12 of the 15 samples collected by both the field screening and off-site laboratory
methods. TNT concentrations ranged from non-detected to 46200 mglkg. Due to the high concentrations
in a number of these samples, significant dilutions were required for both field screening methods and
Iahor.Jtory analysis. Eight of the 15 samples were within the calibration range of the field test kits and did
not require any dilution. The percent diffcrence between the laboratory and field concentrations were
calculated for each of these samples and are presented in Table 1. The average TNT percent difference'
was 26%.



RDX was detected in 14 of the 15 samples collected by both the field screening and off-site laboratory
methods. RDX concentrations ranged from non-detected to 38700 mg/kg. Due to the high concentrations
in a number of these samples, significant dilutions were required for both field screening methodsand.
laboratory analysis. The percent difference between the laboratory and field concentrations were
calculated for each of these samples and are presented in Table 2. The average RDX percent difference
was 41%.

Conclusions

During full-scale operations, field test kits will be used to assist in the delineation of the approximate
excavation limits and the process monitoring of explosive degradation within the compost piles to
tktt:rmine when final confirmation samples should be collected. An off-site subcontract laboratory will
be used for the final confirmation results in both the excavation areas and the final compost piles. Since
the primary purpose of the test kits will be to help refine when analytical samples should be submitted to
ofT-site laboratories, the accuracy of the measurement is not critical and only needs to approximate the
concentration levels and provide a low percentage of false negative values. The laboratory and field
screening results indicate that use of the Ensys kits resulted in low false positive and false negative rates.
Percent differences between the field test kits and laboratory data were acceptable. Based upon these data
quality objectives the field test kits are considered acceptable for use. It should be noted that no
comparisons were made on the compost matrix and since field test kits can be impacted by sample matrix,
the final recipe should be evaluated to ensure similar results are obtained.

•
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Table 1

SUMMARY OF TNT FIELD SCREENING AND LAHORATORY RESULTS

TNT
LABORATORY FIELD TEST KIT

CONCENTRAnON CONCENTRATION PERCENT
SAMPLE # (MG/KG) (MG/KG) DIFFERENCE
I 46200 44273 4.2
2 91 58 36.2
3 15 15 0
4 61 41 32.8
5 44400 43963 0.98
6 I 2 -100
7 12 7 41.7
8 Not Detected I Not Applicable
9 Not Detected Not Detected Not Applicable
10 19 19 0
12 547 406 25.8
15 123 104 15.4
16 367 198 46.0
17 19 17 10.5
BORROW Not Detected Not Detected Not Applicable

Table 2

SUMMARY OF RDX FIELD SCREENING AND LABORATORY RESULTS

RDX
LABORATORY FIELD TEST KIT

CONCENTRAnON CONCENTRATION PERCENT
SAMPLE # (MG/KG) (MG/KG) DIFFERENCE
I 38700 78222 - 102
2 286 208 27.2
j 55 62 -12.7
-! 237 218 8.02
5 37300 16222 56.5
0 77 103 -33.8
7 377 181 52.0
8 59 81 -37.3
9 61 74 -21.3
10 310 152 51.0
12 3480 2044 41.3
15 1140 587 48.5
1(1 3360 1157 65.6
17 740 561 24.2
BORROW Not Dl:tl:ctl:d Not Detected Not Applicable
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Attachment A

RDX and TNT Summary Graphs and Statistics
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PRECERTIFICATION ANALYSIS - J --~T Report Date: 2/09/98
-------------------------------------------- ------------------------------

• Method Name:
Test Name:
Units of Measure:

EXPLOSIVES
TNT
UGG

Laboratory:
Analysis Date:
Matrix:
Run Number:

SW
2/09/98

SO
o

ANALYSIS OF RESIDUAL VARIATIONS

Model with Intercept

Slope: 0.97421900
Y Intercept: -29.529687

Model through Origin

Slope: 0.97355843

Residual:
Total Error:
Lack Of Fit:

(SS)
1074155.90
0.00000000
1074155.90

(df)
11

1
11

(MS)
97650.5362
0.00000000
97650.5362

(SS)
1083700.18
0.00000000
1083700.18

(df)
12

1
12

(MS)
90308.3486
0.00000000
90308.3486

LOF F-Ratio(F): 0.00000000
Critical 95% F: 4.84

LOF F-Ratio (F): 0.00000000
Critical 95% F:244.00

ZERO INTERCEPT HYPOTHESIS

• Calculated F: 0.09773920 Critical 95% F: 4.84

Zero Intercept Accepted

TABLE OF DATA POINTS

Targets: 13
Measurements per Target: 1

Target
Values Instrument Values

•

0.00000000 0.00000000
1.00000000 2.00000000
12.0000000 7.00000000
15.0000000 15.0000000
19.0COOOOO 19.0000000
19.0000000 17.0000000
61.0000000 41.0000000
91.0000000 58.0000000
123.000000 104.000000
367.000000 198.000000
547.000000 406.000000
44400.0000 43963.0000
46200.0000 44273.0000

END OF LACK OF FIT TABLE --------------------------



• Method Name:
Test Name:
Units of Measure:

EXPLOSIVES
RDX
UGG

Laboratory:
Analysis Date:'
Matrix:
Run Number:

SW
2/09/98

SO
o

ANALYSIS OF RESIDUAL VARIATIONS

Model with Intercept

Slope: 1.26920392
Y Intercept: -634.03547

Model through Origin

Slope: 1.25045621

Residual:
Total Error:
Lack Of Fit:

(SS)
.183E+010

0.00000000
.183E+010

(df)
13

1
13

(MS)
.140E+009

0.00000000
.140E+009

(SS)
.183E+010

0.00000000
.183E+010

(df)
14

1
14

(MS)
.131E+009

0.00000000
.131E+009

LOF F-Ratio (F): 0.00000000
Critical 95% F: 4.67

LOF F-Ratio (F): 0.00000000
Critical 95% F: 4.67

ZERO INTERCEPT HYPOTHESIS

• Calculated F: 0.03564144 Critical 95% F: 4.67

Zero Intercept Accepted

TABLE OF DATA POINTS

Targets: 15
Measurements per Target: 1

Target
Values Instrument Values

•

0.00000000 0.00000000
55.0000000 62.0000000
59.0000000 81.0000000
61.0000000 74.0000000
77.0000000 103.000000
237.000000 218.000000
2e~.000000 208.000000
310.000000 152.000000
377.000000 181.000000
740.000000 561.000000
1140.00000 587.000000
3360.00000 1157.00000
3480.00000 2044.00000
37300.0000 16222.0000



PRECERTIFICATION ANA~YSIS ~b~ ~~17~ Report Date: 2/09/98
---------------------------~ ----~-----------~--------------------------

• Method Name:
Test Name:
Units of Measure:

EXPLOSIVES
RDX
UGG

Laboratory:
Analysis Date:
Matrix:
Run Number:

SW
2/09/98

SO
o

ANALYSIS OF RESIDUAL VARIATIONS

Model with Intercept

Slope: 1.26920392
Y Intercept: -634.03547

Model through Origin

Slope: 1.25045621

Residual:
Total Error:
Lack Of Fit:

(SS)
.183E+010

0.00000000
.183E+010

(df)
13

1
13

(MS)
.140E+009

0.00000000
.140E+009

(SS)
.183E+010

0.00000000
.183E+010

(df)
14

1
14

(MS)
.131E+009

0.00000000
.131E+009

LOF F-Ratio (F): 0.00000000
Critical 95% F: 4.67

LOF F-Ratio(F): 0.00000000
Critical 95% F: 4.67

ZERO INTERCEPT HYPOTHESIS

• Calculated F: 0.03564144 Critical 95% F: 4.67

Zero Intercept Accepted

TABLE OF DATA POINTS

Targets: 15
Measurements per Target: 1

Target
Values Instrument Values

'.

38700.0000 78222.0000
------------------------ END OF LACK OF FIT TABLE --------------------------
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•
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Attachment B

Subcontract Analytical Data Package



•~MORRISON KNUDSEN C~RPORATION •
CHAIN OF CUSTODY RECORD Cdc. tfro~

•
720 Park Blvd.• P.o. Box 73
Boise. Idaho 83729
(208) 386,5000

Split
~..u..-F-~~-=:-:-:::::;:..:...J"'-J.....L.--I.~~=:""::"_~::""'::~~-~~~..t....:::::lU.....:..~'-t----jSamples

Sempte N
1.0. Number Yes 0

~;I /'r\t=A i
m;:.A a

J~/~/G71c)C\Ys ICAH~F5
I 10950 I ~~p~

v.1)

.2

1\\FA ~

fl\~A 4
ffiFA -5
ft\f.A b
I'\\fA 1
rt\FA %
{nrA ~

~\lltl\ 1
e,\~~ 1
~\L 1
~\K 1

-.J

f\:>\Jp\ 1
-.J

Pbrm..J

10
I~

t5
flo
17

/
/
I

1\
F----

I~0551 C~JY5

I J6C 1~{fP.s:

IIOS I C.~d~P.s

UfO I ~r
IllS I ~~I~

A07

II ~o I c;:-Q'ilU
II ":l ~ I CRAlCJR$

(?o-J AD Cf
C~{5RS

/l~ I A JO
I~:~O I ~1,~rJ.S

l-;ljS I C.~/,r~fJ5

I~~O I :rD'~
1;;1 LIS I CWl-/ePS14-011

1"'2.A."\ I t M I ~P-S
J-U AD)~

S 'fLo 1::tI=<- ~J 'f ~ -;:,-r)1

Relinquished Ry"(SLatur~
CompanytOlP'-J \

Relinquished'By: (Signature)

Company:

Relinquished By: (Signature)
Gompany:

R~linquished By: (Signature)
Company:

I .. I Date/Time IReceived By: (Signature)
~P.1~/1/5'"J,6 Company:

OatefTIme IReceived By: (Signature)
I Company:

OatefTime IReceived By: (Signature)
I Company:

DatelTime IReceived By: (Signature)
I Company:

Relinquished By: (Signature)
Company:

Relinquished By: (Signature)
Company:

Received lor .l.J'bor!t,ory By: (Signature)

Comp~ " J.J~ / ./.A .-.-~
RelinquishelJ By: (Signature)
Company:

DatefTIme

I
Oatemme

I
'/)J ~1'efTIme

1'7/~97lo~
OatelTime

I

Received By: (Signature)
Company:

Received By: (Signature)
Company:

Total No. Samples This Shipping Conlainer:
Company:

Received By: (Signature)
Company:

0~



SAMPLE LOG-IN SHEET •Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA Palo~or....L

Received By (Print Name): KIM WILLISON I SARAH HODSON LOI-in Dato: IO-IL/-97- /), .
Received By: (Signature):/ 7f-.-..,' ,( 1 111..An.",.--

l.....-- J

Case Number:
-'

CORRESPONDING

Sample Delivery REMARKS~

Group No: EPA SAMPLE ASSIGNED CONDlnON
SAMPLE TAG LAB OF SAMPLE

SAS Number: II , II SHIPMENT, ETC.

REMARKS:
..... /'PM~A{)) 3J Lf3t.o -6) 0;-1 ~L,k ...:f~

l. Custody Seal(s) ~Absent* i,-;/!A"tn:"./\/ () 1:; .Q..)
IIBroken

Custody Seal Nos.: °Il
'rRAlP.pc:,/1 ()f f1 'sn -I\~

2.
. rfA IA,fJf;A{).) .0-1

-
&Absent*

-
3. Chain-of-Custody /?J?A../Af'!:A-,~ -C~S
I. Recorda

"'Palp,p;-, A nd
...-'P - ·aCe

4. Traffic Reports or Presenile
Packing List r--R.4I.PP::A(Y'=; -Of

s. AUbW ~l1eker '2I!A I P.K4D(. ·o~
cnllAbsent*

" 12.A / aoc JJ nJ -t"ff
5. AlrbmNo: 7i'ro1 r~Y4JCJ<.,

rDfU""'" -~ .10.Y lh'

7. Samplo Taga 6l1Abs'ent rPAIAPS!tdl . II

.....Ior.,~
/In/! n nr:I1I'h 'k)

Numbers on Chaln-of- "n" n 0.-1iI:J. ·1:3

h.e4 A. - .11
8. Sample Con~ition:~roken*' t9Jl..hI' A ,,,n-'

~Io-(-{ .,e::;

9. Docs inIonnation on /'on" /7rJr~; ~O-''I . leo
custody records. traffic

"'J!AIffS f1
p~ jl.o.oJ ID-,'"

. /7reportS. aDd samplo
tala agree? . ~o* l'---

10. D~te Received at Lab' lo-li -97 ----... r---
11. Tlmo Rccoived Q9K)

~
Sa.pie Traaaler ~

Fraction:
~.

Area ,: ~
~ -14 1

: ._ ...
J ~By: - . _. -

On:

• Caaiact SMO mel auae:h rccarclorrcsoIwiClll

Receival By:
DIIG:

LolbookNo:
Lolbook Paso No:

FORM DC·l



EXPLOSIVE
Lab Name: SWL-TULSA

2E
SURROGATE RECOVERY FORM
Contract:.- Code: SWOK Case No: MKF-O~_ SDG No:31436

SAMPLE Sl I OTHER I
NUMBER I # I 1

=====================1=======1======1

•

1 CRA/BPSAD120000X I
2 CRA/BPSAD1 MS 20000X I
3 CRA/BPSAD1 MSD 20000 I
4 CRA/BPSAD2 100X 184.5
5 CRA/BPSAD3 lOX 198.6
6 CRA/BPSAD4 lOX 192;1-
7 CRA/BPSAD5 20000X I
8 CRA/BPSAD6 lOX 195.9
9 CRA/BPSAD7 100X 188.1

10 CRA/BPSAD8 lOX 196.7
11 CRA/BPSAD9 lOX 197.6
12 CRA/BPSAD10 SOX 93.2

"13 CRA/BPSAD12 250X 100
14 CRA/BPSAD15100X 96.7
15 CRA/BPSAD16 200X 140
16 CRA/BPSAD17 SOX 95.9
17 CRA/BPSAD18 lOX 97.7
18 CRA/BPSAD18 102
19 BL1014SC 97.1
20 LC1014SC 95.5
21 LD1014SC 96.6
22
23
24
25
26
27
28
29
30

Sl = 3,4-DNT

o 1

o 1

o 1

o 1

o 1

o -I

o 1

o
o
o
o
o
o
o
o
o
o
o
o
o
o

(60-140)

page _ 1

•

# Column to be used to flag recovery values
* Values outside of QC limits
D Surrogates diluted out

FORM II

• • 4



3F

SOIL EXPLOSIVE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM

Name: SWL-TULSA

Lab Code: SWOK

Contract:

Case No: MKF-OH SDG No:31436 •
Client Sample No: CRA/BPSAD1 MSD 20000

SPIKE , SAMPLE MS I MS QC
ADDED 'CONCENTRATION CONCENTRATION % LIMITS

COMPOUND (ug/Kg) , (ug/Kg) (ug/Kg) REC # REC.
================== =========1============= ============= ======== ========

HMX 125000 , 11600000 15100000 2800* 54-128
RDX 125000 38700000 40700000 1600* 66-109
TNB 125000 0* 57-130
DNB 125000 0* 74-122
TETRYL 125000 0* 32-119
NB 125000 0* 70-135
TNT 125000 46200000 65400000 15400* 44-124
4ADNT 125000 0* 60-140
2ADNT 125000 0* 60-140
26DNT 125000 0* 58-125
24DNT 125000 0* 59-120
2NT 125000 0* 79-124
4NT 125000 0* 74-128
3NT 125000 0* 79-121

•l"v of Analyte recoveries out of QC Advisory Limits = 14

SPIKE MSD I MSD , I
ADDED CONCENTRATION I % % QC LIMITS 1

COMPOUND (ug/Kg) (ug/Kg) , REC # RPD# RPD , REC. I
================== ========== ============= -------- ===== ========1========/--------

HMX 125000 18800000 5760* 69* 30 I 54-128
RDX 125000 50600000 9520* 142* 30 , 66-109
TNB 125000 0* 100* 30 I 57-130
DNB 125000 0* 100* 45 I 74-122
TETRYL 125000 0* 100* 30 I 32-119
NB 125000 0* 100* 35 , 70-135
TNT 125000 77000000 24600* 46* 30 I 44-124
4ADNT 125000 0* 100* 40 I 60-140
2ADNT 125000 0* 100* 40 I 60-140
26DNT 125000 0* 100* 35 I 58-125
24DNT 125000 0* 100* 35 I 59-120
2NT 125000 0* 100* 35 I 79-124
4NT 125000 0* 100* 35 I 74-128
3NT 125000 0* 100* 35 I 79-121

I

No of Analyte recoveries out of QC Advisory Limits = 14
~. of RPD's out of QC Limits 14 •

....
to

5



3G

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM

• Name': SWL-TULSA

Lab Code: SWOK

Contract:

Case No: MKF-OH SDG No:31436

Client Sample No: LC1014SC

'SPIKE
ADDED
(ug/Kg)

------------------
COMPOUND

==================

SAMPLE 1 LCS LCS I QC
CONCENTRAT.ION 1CONCENTRATION % I LIMITS

(ug/Kg) 1 (ug/Kg) REC #1 REC.
=============1============= ========I===~====

HMX____________ 32000 1 32500 102 1 57-137
RDX____________ 12500 1 13600 109 77-113
TNB____________ 11500 1 11200 97 64-125
DNB____________ 9750 I 8420 86 82-118
TETRYL__________ 7650 I 1410 18* 23-124
NB 7000 I 7410 106 69-143
TN-T------------- 100001 8560 86 75-118
4ADNT 9000 I 10400 116 60-140
2ADNT----:-------- 8000 I 7570 95 60-140
26DNT___________ 7750 1 7640 99 78-117
24DNT___________ 4800 1 5000 . 104 74-126
2NT____________ 14500 1 15900 110 78-123
4NT____________ 9500 1 10400 109 79-125
3NT____________ 10000 1 10600 106 78-121

• ------------1------------ __

~of Analyte recoveries out of QC Advisory Limits = 1

•
f. . 6



3G

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM

l' Name: SWL-TULSA

Lab Code: SWOK

Contract:

Case No: MKF-OH SDG No:31436 •
Client Sample No: LD1014SC

I . SPIKE SAMPLE LCSD LCSD QC
I ADDED CONCENTRATION CONCENTRATION % LIMITS
I COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC # REC.
1================== ========= ============= ============= ======== ========
I HMX 32000 32600 102 57-137
I RDX 12500 13900 III 77-113
I TNB 11500 10900, 95 64-125
I DNB 9750 8590 88 82-118
I TETRYL 7650 968 13* 23-124
I NB 7000 7480 107 69-143
J TNT 10000 8840 88 75-118
I 4ADNT 9000 11300 126 60-140
I 2ADNT 8000 7830 98 60-140
J 26DNT 7750 7920 102 78-117
I 24DNT 4800 5120 107 74-126
I 2NT 14500 16000 110 78-123
I 4NT 9500 10400 109 79-125
I 3NT 10000 10800 108 78-121
I.

00

I

i.;~. vf Analyte recoveries out of QC Advisory Limits = 1 •

•
7



Lab Name: SWL-TULSA

4IIt Sample ID: BL1014SC

Lab Code: SWOK

4C

Contract:

Case No: MKF-OH SDG No:31436

Matrix: (soil/water) Soil

Date Extracted: 10/14/97

Date Analyzed (1): 10/17/97

Time Analyzed (1): 22:25:00

Instrument ID (1): IN13

LC Column ID (1): CARB-05

Extn. Method: SONC

Date Analyzed(2) :

Time Analyzed(2) :

Instrument ID(2):

LC Column ID (2):

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S.

CUSTOMER LAB 1 DATE DATE I
I SAMPLE NO. 1 SAMPLE ID IANALYZED 1 ANALYZED 21
1====================1================== ========== ==========1

1 CRA/BPSAD2 100X 131436.04 10/18/97 11/11/97 1
2 CRA/BPSAD7 100X 131436.09 10/18/97 10/25/97 1
3 LC1014SC ILC1014SC 10/18/97 1

• LD1014SC ILD1014SC 10/18/97 I
CRA/BPSAD1 20000X 131436.01 10/18/97 10/25/97 1

.Q CRA/BPSAD1 MS 20000X131436.02MS 10/18/97 I
7 CRA/BPSAD1 MSD 20000131436.03MSD 10/18/97 1 .
8 CRA/BPSAD4 lOX 131436.06 10/19/97 10/25/97 1
9 CRA/BPSAD5 20000X .131436.07 10/19/97 10/25/97 1
10 CRA/BPSAD6 lOX 131436.08 10/19/97 10/25/97 I
11 CRA/BPSAD8 lOX 131436.10 10/19/97 10/28/97 1
12 CRA/BPSAD3 lOX 131436.05 10/24/97 10/25/97 I
13 CRA/BPSAD9 lOX 131436.11 10/24/97 10/28/97 I
14 CRA/BPSAD10 50X 131436.12 10/24/97 10/28/97 I
15 CRA/BPSAD12 250X 131436.13 10/24/97 10/28/97 1
16 CRA/BPSAD15 100X 131436.14 10/24/97 10/28/97 I
17 CRA/BPSAD16 200X 131436.15 10/24/97 10/28/97 I
i8 CRA/BPSAD17 50X 131436.16 10/25/97 10/28/97 1
19 CRA/BPSAD18 131436.17 11/06/97 10/28/97 1
20 I 1
211 1 I
221 I 1
231 I 1
241 1 I
251 1 1

I I I

page 1
FORM IV

•
" . 8



1D
EXPLOSIVE ANALYSIS DATA SHEET

·'.b Name:

Lab Code:

SWL-TULSA Contract:

SWOK Case No:MKF-OH

EPA SAMPLE NO:

I
ICRA/BPSAD1 ~I
I~ ~o~oo X
I /(/10/" 7~

SDG No: 31436
•

Matrix: (soil/water) SOIL Lab Sample ID: 31436.01

Sample Amt: 2gm % Moisture 11.31 Date Received: 10/14/97

Extraction Volume: 10ml

Extraction Method: SONC

GPC Cleanup: (Y/N) N

Date Extracted: 10/14/97

Date Analyzed: 10/18/97

Dilution Factor: 20000.00

CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kgCAS NO.

2691-41-0
121-82'-4
99-35-4
99-65-0
479-45-8
98-95-3
118-96-7
1946-51-0
.35572-78-2

I 606-20-2
121-14-2
88-72-2
99-99-0
99-08-1

COMPOUND

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB-----------------------------
TETRYL--------------------------
NB-----------------------------
TNT~---------------------------

4ADNT--------------------------
2ADNT--------------------------
26DNT---------~----------------

24DNT-------------~------------

2NT----------------------------
4NT----------------------------
3NT-----------------------------

11600000
38700000
2500000
2500000
6500000
2600000
46200000
2500000
2500000
2600000
2500000
2500000
2500000
2500000

Q

J

U
U
U
U

U •U
U
U
Q
U
U

SURROGATE AMOUNT SPIKED (ug/kgdry wt.)
3,4-DNT

FORM I

20000

••
.,' · 9



• LONG PLOT

Injection F: <MC3> 5 SEX101SD,S,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD1 20000X
Sample ID ••••••••••••••••••••••••••••• : 31436.01
INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-OS, INJ:200,COL#1

Acquired on 18-0ct-97 at 19:30:37
Reported on OS-Nov-97 at 12:29:11

Page 1

•

•

9.0 10.0 11.0 12.0 13.0 !IV
I I I I

0

-- ~

-"" HKX
S ..::

t7 7.fI7
RDX

10

1S
TNT
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2S

io



Page 1

INJECTION REPORT

Injection F: <MC3> 5 5EX1015D,5,1

Acquired on lS-0ct-97 at 19:30:37
Modified on 05-Nov-S1 at 12:27:44
Reported on 05-Nov-97 at 12:2S:54

ANALYSIS INFORMATION

•

Last modified on 05-Nov-S1 at 11:22:30
Last modified on 05-Nov-S1 at OS:54:26

Analysis ID ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#1
26
5EX1015
EXPLOS
SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD1 20000X
Sample ID ••••••••••••••••••••••••••••• : 31436.01
~ample type : Sample
Sample amount : 2. 0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution.•••••...••....••••••••••••.•• : 20000.000'
Amount (g or mL) •••••••••••••••••••••• : 2. 000

PEAK INFORMATION

•

Total
Residual

Peak
1
2
4

RT mins
4.837
7.355

15.787

Hght uV
544

1103
·2110

3757
91

Area uVs
4049

16613
45371

66033
2494

ug/Kg Peak name
11633887.000 HMX¥
38724740.000 RDX#
46249972.000 TNT¥

96608600.000
5813978.500

11

•



• LONG PLOT

Injection F: <MC3> 2 2CN1024,16,1

sample name ••••••••••••••••••••••••••• : CRA/BPSAD120000X
Sample ID ...•....•.••..•.••••.....•... : 31436.01
INST IO: IN12, COL. TYPE: LC-CN, IO: LC-CN-05, INJ:100, OV

Acquired on 25-0ct-97 at 03:38:11
Reported on 05-Nov-97 at 12:03:54

Page 1

o

5

10
I
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I

14
I

16
I
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Page 1

INJECTION REPORT

Injection F: <MC3> 2 2CN1024,16,1

Acquired on 25-0ct-97 at 03:38:11
Modified on 05-Nov-81 at 11:59:18
Reported on 05-Nov-97 at 11:59:18

ANALYSIS INFORMATION

•

Last modified on 05-Nov-81 at 11:54:16
Last modified on 05-Nov-81 at 11:58:32

Analysis 10••••••• :
Analyst name •••••• :
comment ••••••••••• :
Number of samples.:
calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN12, .. COL. TYPE: LC-CN, ID: LC-CN-05, INJ: 100, UV
67
2CN1024A
LCCN
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD1 20000X
sample 10 : 31436.01
Sample type : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume CmL) •• '•••••••••••••••••••••••• • : 20.000
Dilution•••••••••••••••••••••••••••••• : 20000.000
Amount (g or mL) •••••••••••••••••••••• : 2. 000

PEAK INFORMATION

•

"'~ ..- .

Peak RT mins
1 7.083
3 12.299

Total
Residual

Hght uV
3975

125

4100
699

Area uVs
60753

4053

64806
20191

ug/Kg Peak name
47004160.000 TNT
10737363.000 HMX

57741524.000
0.000

•
13



• LONG PLOT

Injection F: <MC3> 2 2CNI024,16,1

sample name ••••••••••••••••••••••••••• : CRA/BPSAD120000X
Sample ID ••••••••••••••••••••••••••••• : 31436.01
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-OS, INJ:100, UV

Acquired on 2S-0ct-97 at 03:38:11
Reported on OS-Nov-97 at 12:20:03

Page 1

o
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Page 1

INJECTION REPORT

Injection F: <MC3> 2 2CN1024,16,1

Acquired on 25-0ct-97 at 03:38:11
Modified on 05-Nov-81 at 12:05:38
Reported on 05-Nov-97 at 12:05:38

ANALYSIS INFORMATION

•

Last modified on 05-Nov-81 at 11:56:18
Last modified on 05-Nov-81 at 12:04:50

Analysis 10••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••• ·•••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN12, COL. TYPE: LC-CN, 10: LC-CN-05, INJ:100, UV
67
2CN1024B
LCCN
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD1 20000X
Sample 10 ••••••••••••••••••••••••••••• : 31436.01
Sample type••••••••••••••••••••••••••• : Sample
Sample amount : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Nu.mber : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution••••.•••••.••.....•••••..••••• : 20000.000
Amount (g or mL) •••••••••.••••••••••••• : 2. 000

PEAK INFORMATION

•

Peak RT mins
2 8.667

Total
Residual

Hght uv
699

699
4100

Area uVs
20191

20191
64806

ug/Kg Peak name
34251232.000 RDX

34251232.000
0.000

,'.
15



Lab Code: SDG No: 31436

.,b Name:

1D !:,

EXPLOSIVE ANALYSIS DATA SHEET

SWL-TULSA Contract:

SWOK Case No:MKF-OH

EPA SAMPLE NO:

I I
ICRA/BPSAD2 100XI
I I

Matrix: (soil/water) SOIL Lab Sample ID: 31436.04

Sample Amt: 2gm % Moisture 12.81 Date Received: 10/14/97

Extraction Volume: 10ml

Extraction Method: SONC

Date Extracted: 10/14/97

Date Analyzed: 10/18/97

GPC Cleanup: (YIN) N Dilution'Factor: 100.00

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kg Q

I 2691-41-0 HMX----------------------------- 51500 IJ
I 121-82-4 RDX----------------------------- 286000 I
I 99-35-4 TNB----------------------------- 12500 /U
I 99-65-0 DNB----------------------------- 12500 IU
I 479-45-8 TETRYL-------------------------- 32500 IU
I 98-95-3 NB------------------------------ 13000 IU
I 118-96-7 TNT----------------------------- 91400 I
I 1946-51-0 4ADNT--------------------------- 6930 IJ

•

1 35572-78-2 2ADNT--------------------------- 12500 IU
606-20-2 26DNT--------------------------- 13000 \U

I 121-14-2 24DNT--------------------------- 12500 \U
I 88-72-2 2NT----------------------------- 12500 \U
I 99-99-0 4NT----------------------------- 12500 IU
I 99-08-1 3NT----------------------------- 12500 IU
1 - 1

SURROGATE AMOUNT SPIKED (ug/kg dry wt.)
3,4-DNT

FORM I

•

20000

", '. 16



LONG PLOT

Injection F: <MC3> 5 5EXI015C,8,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD2 100X
Sample ID •.•••..•••.••••••••••.••••••• : 31436.04
INST IO: IN13, COL. TYPE: ODS-II, ID: CARB-05, INJ:200,COL#1

Acquired on 18-0ct-97 at 02:08:29
Reported on 05-Nov-97 at 15:09:34

Page 1

•

o

5

9.0
I

10.0
I

11.0
I

12.0
I

mV

)0

\::::========:;::>----- RDX
~7.86

10

15

20

25

:::;:. 3.4DNTr:::=:======- TNT
D4ADNT •
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INJECTION REPORT

Injection F: <MC3> 5 5EX1015C,S,1

Acquired on 1S-0ct-97 at 02:0S:29
Modified on 05-Nov-S1 at 15:09:10
Reported on 05-Nov-97 at 15:09:1S

ANALYSIS INFORMATION

Last modified on 05-Nov-S1 at 11:22:30
Last modified on 05-Nov-Sl at OS:54:26

Analysis 10 ••••••• :
Analyst name •••••• :
Comment ••••••••• ~ • :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-05, INJ:200,COL#1
27
5EXI015
EXPLOS
SWS46-S330

.'

•

SAMPLE INFORMATION

Sample name ••••••••••••••••• ~ ••••••••• : CRA/BPSAD2 100X
sample ID ......•.......••............. : 31436.04
sample type : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution....................•.••...... : 100.000
Amount (g or mL) ••••••••••,•••••••••••• : 2.000

PEAK INFORMATION

Peak RT mins H ht uV Area uVs u K
1 4.859 474 3586 51524.742
2 7.397 1657 24549 286120.094
4 15.216 105 1954 16906.143
5 15.840 830 17935 91411.500
6 16.608 47 983 6930.034

Total 3113 49007 452892.531
Residual 78 1683 19613.213

18'.':- .



LONG. PLOT

Injection F: <MC3> 3 3CN1110B,4,l

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD2 100X
Sample ID ·................•.... : 31436.04
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV

Acquired on 11-Nov-97 at 19:54:01
Reported on 25-Nov-97 at 11:54:38

Page 1

•
7.0 8.0 9.0 10.0 11.0 12.0 mV 13.0

o
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10
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•
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INJECTION REPORT

Injection F: <MC3> 3 3CNl110B,4,1

Acquired on l1-Nov-97 at 19:54:01
Modified on 25-Nov-S1 at 11:53:40
Reported on 25-Nov-97 at 11:53:51

ANALYSIS INFORMATION

Last modified on 21-Nov-S1 at 09:39:12
Last modified on 25-Nov-S1 at 10:33:36

Analysis IO ••••••• :
Analyst name •••••• :
Conunent ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN10, COL. TYPE: LC-CN, 10:. LC-CN-07, INJ:100, UV
34
3CN1110A
LCCN
SWS46-S330

••

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD2 100X
Sample IO ••••••••••••••••••••••••••••• : 31436.04
Sample type ••••••••••••••••••••••••••• : Sample
Sample amount ....•....•........•.••... : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution.....•..•..••...•..••••...•..• : 100.000
Amount (g or mL) •••••••••••••••••••••• : 2. 000

PEAK INFORMATION

Peak
1
3
5

RT mins
7.685
8.923

17.653

Hght uV
1425

125
133

Area uVs
24447

2500
5535

ug/Kg Peak name
98300.898 TNT
16059.464 3,4DNT
52316.688 HMX

•

Total
Residual

1683
1288

32483
38439

166677.047
0.000

20



LONG

Injection F: <MC3> 3 3CN1110B,4,1

PLOT

Page 1

•
sample name ••••••••••••••••••••••••••• : CRA/BPSAD2 100X
Sample ID ••••••••••••••••••••••••••••• : 31436.04
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV

Acquired on 11-Nov-97 at 19:54:01
Reported on 25-Nov-97 at 11:57:13

o

5

10

15

20

7.0 8.0 9.0 10.0

17.65

11.0

RDX

7.69

12.0 mV 13.0

•

•
21
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Page 1

INJECTION REPORT

Injection F: <MC3> 3 3CNIII0B,4,1

Acquired on Il-Nov-97 at 19:54:01
Modified on 25-Nov-81 at 11:56:52
Reported on 25-Nov-97 at 11:56:59

ANALYSIS INFORMATION

Last modified on 21-Nov-81 at 09:38:30
Last modified on 25-Nov-81 at 10:33:36

Analysis 10••••••• :
Analyst name •••••• :
comment ..•....••.. :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: INI0, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:I00, UV
34
3CN1110B
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD2 100X
Sample ID .•....•............•..•..•.•. : 31436.04
Sample type : Sample
Sample amount ...•.....•...•....••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number•..•...•................. : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution.•..•.........•....•......•••• : 100.000
Amount (g or mL) •••••••••••••••••••••• : 2 . 000

PEAK INFORMATION

•

Peak RT mins
3 8.923
4 10.480

Total
Residual

Hght uV
125

1191

1316
1656

Area uVs
2500

37018

39518
31404

ug/Kg Peak name
9938.229 2ADNT

289653.188 RDX

299591.406
0.000

"..



10
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

I
b Name: SWL-TULSA Contract: ICRA/BPSAD3 lOX •I

Lab Code: SWOK Case No:MKF-OH SDG No: 31436

Matrix: (soil/water) SOIL Lab Sample ID: 31436.05

Sample Arnt: 2gm % Moisture 14.51 Date Received: 10/14/97

Extraction Volume: 10ml

Extraction Method: SONC

Date Extracted: 10/14/97

Date Analyzed: 10/24/97

GPC Cleanup: (Y/N) N Dilution Factor: 10.00

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kg Q

2691-41-0
121-82-4
99-35-'4
99-65-0
479-45-8
98-95-3
118-96-7
1946-51-0
35572-78-2
606-20-2
121-14-2
88-72-2
99-99-0
99-08-1

HMX----------------------------
RDX----------------------------
TNB~---------------------------

DNB----------------------------
TETRYL-------------------------
NB-----------------------------
TNT----------------------------
4ADNT--------------------------
2ADNT--------------------------
26DNT--------------------------
24DNT--------------------------
2NT----------------------------
4NT----------------------------
3NT-----------------------------

36200
55400
989
1250
3250
1300
15400
5470
1250
1300
1250
1250
1250
1250

J
U
U
U

U
U
U
U
U
U

•
SURROGATE AMOUNT SPIKED (ug/kg dry wt.)
3,4-DNT

FORM I

20000

•
.... 23



• LONG PLOT

Injection F: <MC3> 5 5EXI02lE,3,l

sample name ••••••••••••••••••••••••••• : CRA/BPSAD3 lOX
Sample ID ••••••••••••••••••••••••••••• : 31436.05
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#1

Page 1

Acquired on 24-0ct-97 at 19:37:09
Reported on 05-Nov-97 at 08:48:59

9.0 10.0 11.0 12.0 13.0 14.0 mV
I I I I I

0

~-
....t:. HMX

5 -t:

ROX
~ 7.90

10 p:. TNB

• 15

•

20

21.70

25

\

24:.



Page 1

INJECTION REPORT

Injection F: <MC3> 5 5EXI021E,3,1

Acquired on 24-0ct-97 at 19:37:09
Modified on 05-Nov-Sl at OS:44:12
Reported on 05-Nov-97 at OS:44:13

ANALYSIS INFORMATION

•

Last modified on 30-0ct-Sl at lS:0S:22
Last modified on 05-Nov-Sl at OS:43:52

Analysis ID ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN13, <;:OL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#1
34
5EXI021
EXPLOS
SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD3 lOX
Sample ID .•........•......•........... : 31436.05
Sample type : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution•••••••••••••••••••••••••••••• : 10.000
Amount (g or mL) •••••••••••••••••••••• : 2. 000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs ug/Kg Peak name
1 4.853 3106 24716 36240.262 HMX*
2 7.365 3146 46977 55397.117 RDX*
4 9.979 123 1851 988.630 TNB *'
5 15.067 1083 21962 19714.717 3,4DNT~
6 15.728 1287 28065 15403.521 TNT+-
7 16.421 266 6816 5470.366 4ADNT~

8 17.280 47 1204 672.137 2ADNT

Total 9058 131591 133886.750
Residual 122 2309 2140.049

•

'.
, .



• I:.ONG PLOT

Injection F: <MC3> 2 2CNl024,lS,l

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD3 lOX
Sample ID ••••••••••••••••••••••••••••• : 31436.05
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-05, INJ:lOO, UV

Acquired on 25-0ct-97 at 04:42:42
Reported on OS-Nov-97 at 12:03:13

Page 1

o
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•
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Page 1

INJECTION REPORT

Injection F: <MC3> 2 2CN1024,18,1

Acquired on 25-0ct-97 at 04:42:42
Modified on 05-Nov-81 at 11:59:46
Reported on 05-Nov-97 at 11:59:45

ANALYSIS INFORMATION

•

Last modified on 05-Nov-81 at 11:54:16
Last modified on 05-Nov-81 at 11:58:32

Analysis ID ••••••• :
Analyst name •••••• :
comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-05, INJ:100, UV
67
2CN1024A
LCCN
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/SPSAD3 lOX
Sample ID ...•.•....................... : 31436.05
Sample type : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ....•.................... : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution...•...•...•••..•••...••....•• : 10.000
Amount (g or mL) •••••••••.••••••••••••• : 2.000

PEAK INFORMATION

•

Peak
1
2
4
6

RT mins
5.979
7.061
8.048

12.181

Hght uV
147

2416
1664

714

Area uVs
2139

35434
32738
23330

ugjKg Peak name
934.029 TNB

13707.490 TNT
18559.006 3,4DNT
30901.182 HMX

Total
Residual

4940
2521

93641
65038

64101. 703
0.000

•
· '.27



·'

•

LONG PLOT

Injection F: <MC3> 2 2CN1024,18,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD3 lOX
Sample ID•....•...•.....•.••.••..•••.• : 31436.05
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-OS, INJ:100, uv

Acquired on 2S-0ct-97 at 04:42:42
Reported on OS-Nov-97 at 12:19:08

15

Page 1



Page 1

INJECTION REPORT

Injection F: <MC3> 2 2CNI024,lS,1

Acquired on 25-0ct-97 at 04:42:42
Modified on 05-Nov-Sl at 12:06:04
Reported on 05-Nov-97 at 12:06:05

ANALYSIS INFORMATION

Last modified on 05-Nov-Sl at 11:56:1S
Last modified on 05-Nov-Sl at 12:04:50

Analysis IO ••••••• :
Analyst name •••••• :
Cormnent ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST IO: IN12, COL. TYPE: LC-CN, IO: LC-CN-05, INJ:I00, UV
67
2CNI024B
LCCN
SWS46-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD3 lOX
Sample ID ••••••••••• ~ ••••••••••••••••• : 31436.05
Sample type : Sample
Sample amount : 2. 0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••••••••••.•••••••••••• : 20.000
Dilution....••.•.••....•••......... ! •• : 10.000
Amount (g or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

•

..........

Peak RT mins
3 7.408
5 8.645

Total
Residual

Hght uV
511

2010

2521
4940

Area uVs
8596

56442

65038·
93641

ug/Kg Peak name
5535.136 4ADNT

47872.523 RDX

53407.660
0.000

•
·29



1D
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

e.·'b Name:

Lab Code:

SWL-TULSA Contract:

SWOK Case No:MKF-OH

I
ICRA/BPSAD4 lOX
I__"....,.....~,.--_-

SDG No: 31436

Matrix: (soil/water) SOIL Lab Sample ID: 31436.06

Sample Amt: 2gm % Moisture 15.58 Date Received: 10/14/97

Extraction Volume: 10ml Date Extracted: 10/14/97

Extraction Method: SONC Date Analyzed: 10/19/97

GPC Cleanup: (Y/N) N Dilution Factor: 10.00

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kg Q

PJ
U
U
U

U
U
U
U
U
U

49400
237000
254
1250
3250
1300
60800
5500
1250
1300
1250
1250
1250
1250

HMX---------------------~------

RDX----------------------------
TNB----------------------------
DNB--~-------------------------

TETRYL-------------------------
NB-----------------------------
TNT----------------------------
4ADNT--------------------------
2ADNT--------------------------
26DNT--------------------------
24DNT--------------------------
2NT----------------------------
4NT----------------------------
3NT-----------------------------

I 2691-41-0
I 121-82-4
I 99-35-4
I 99-65-0
I 479-45-8
1 98-95-3
I 118-96-7
I 1946-51-0

•

1 35572-78-2
606-20-2

I 121-14-2
I 88-72-2
I· 99-99-0
I 99-08-1
1 - _

SURROGATE AMOUNT SPIKED (ug/kg dry wt.)
3,4-DNT

20000

FORM I

•
30



LONG PLOT

Injection F: <MC3> 5 5EX10150,12,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD4 lOX
Sample IO ••••••••••••••••••••••••••••• : 31436.06
INST IO: IN13, COL. TYPE: ODS-II, IO: CARB-05, INJ:200,COL#1

Acquired on 19-0ct-97 at 00:43:28
Reported on 05-Nov-97 at 10:05:19

Page 1

•

o
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::rNJECTION REPORT

Injection F: <MC3> 5 5EX1015D,12,1

Acquired on 19-0ct-97 at 00:43:28
Modified on 05-Nov-81 at 10:04:48
Reported on 05-Nov-97 at 10:04:53

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 09:33:30
Last modified on 05-Nov-81 at 08:54:26

Analysis ID ••••••• :
Analyst name •••••• :
cornrnent ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST,ID: IN13, COL. TYPE: ODS-II, ID: CARB-05, INJ:200,COL#1
26
5EX1015
EXPLOS
SW846-8330

•

•

SAMPLE INFORMATION

sample name ••••••••••••••••••••••••••• : CRA/BPSAD4 lOX
Sample ID ...••••.•••••.••.••••••..•.•• : 31436.06
Sample type ••••••••••••••••••••••••••• : Sample
Sample amount ••••••••.•••••••••..••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ~ ' : 1

Dilution factor amounts:,
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
~Volume (mL) ...•..•...•..•..•.••...•.•• : 20.000
Dilution•••••.•..•...••...••••.•.•••.• : 10.000
Amount (g oOr mL) ••••••••• eo •••••••••••• : 2.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs ug/Kg Peak name
1 4.848 4369 34351 49355.348 HMXf
2 7.371 13522 203406 237069.766 RDXA:
3 10.005 38 484 254.251 TNB *,PJ:
4 15.168 1084 21290 18417.176 3,4DNT qz..
5 15.797 5510 119285 60797.648 TNT*
6 16.485 335 7807 5505.865 4ADNT7t
7 17.339 41 894 466.908 2ADNT'

Total 24899 387517 371867.000
Residual 0 0 0.000

32



LONG PLOT

Injection F: <MC3> 2 2CN1024,19,1

Sample name ••••••••••••••••••••••••••• : CRA'jBPSAD4 lOX
sample 10••••••••••••••••••••••••••••• : 31436.06
INST 10: IN12, COL. TYPE: LC-CN, 10: LC-CN-05, INJ:100, UV

Acquired on 25-0ct-97 at 05:14:58
Reported on 05-Nov-97 at 15:13:28
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INJECTION REPORT

Injection F: <MC3> 2 2CNI024,19,1

Acquired on 25-0ct-97 at 05:14:58
Modified on 05-Nov-8l at 15:13:02
Reported on 05-Nov-97 at 15:13:09

ANALYSIS INFORMATION

Last modified on 05-Nov-8l at 11:54:16
Last modified on 05-Nov-Sl at 14:4S:18

Comment ••••••••••• :

Analysis 10 ••••••• :
Analyst name •••••• :

EXP, GC 200
SS
INST 10: IN12, COL. TYPE: LC-CN, 10: LC-CN-05, INJ:I00, UV

Number of samples.: 67
Calibration file •• : 2CNI024A
Method file ••••••• : LCCN
Method title •••••• :. SWS46-S330

SAMPLE INFORMATION

•
Sample name ••••••••••••••••••••••••••• : CRA/BPSAD4 lOX
Sample ID ................•..•....•..•. : 31436.06
sample type ,_ : Sample
sample amount : 2. 0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution.....•••..............••..•... : 10.000
Amount (g or mL) •••••••••••••••••••••• : 2. 000

PEAK INFORMATION

Peak
1
2
4
6

RT mins
5.947
7.061
8.053

12.197

Hght uV
62

10433
1679
1010

Area uVs
889

157764
32467
34908

ug/Kg Peak name
388.388 TNB

61030.695 TNT
18405.371 3,4DNT
46235.270 HMX

Total
Residual

13185
9280

226028
247515

126059.719
0.000

•
34'...



LONG PLOT

Injection F: <MC3> 2 2CNI024,19,1

Sample name ••••••••••••••••••••••••••• : CRA/SPSAD4 lOX
Sample ID ••••••••••••••••••••••••••••• : 31436.06
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-05, INJ:100, UV

Acquired on 25-0ct-97 at 05:14:58
Reported on 05-Nov-97 at 15:14:26
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INJECTION REPORT

Injection F: <MC3> 2 2CNI024,19,1

Acquired on 25-0ct-97 at 05:14:5S
Modified on 05-Nov-Sl at 15:13:50
Reported on 05-Nov-97 at 15:13:53

ANALYSIS INFORMATION

Last modified on 05-Nov-S1 at 11:56:1S
, Last modified on 05-Nov-S1 at 14:4S:1S

Analysis 10 ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN12, COL. TYPE: LC-CN, 10: LC-CN-OS, INJ:I00, UV
67
2CN1024B
LCCN
SWS46-S330

•

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD4 lOX
Sample ID .........................•... : 31436.06
Sample type : Sample
Sample amount : 2. 0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution....•••••.•.••.....•........•• : 10.000
Amount (g or mL) •••••••••••••••••••••• : 2 • 000

PEAK INFORMATION

Peak RT mins Hght uv Area uVs ugjKg Peak name
3 7.456 839 8362 5384.551 4ADNT
5 8.661 8441 239153 202843.719 RDX

Total 9280 247515 208228.266
Residual 13185 226028 0.000

~ · 3b



1D
EXPLOSIVE ANALYSIS DATA SHEET

'.b Name:

Lab Code:

SWL-TULSA Contract:

SWOK Case No:MKF-OH

EPA SAMPLE NO:

I I
I CRA/BPSAD5 2~I
IOX-Jelt't')( I
I JI'}?IIJ]d;:)1

SDG No: 31~36
•

Matrix: (soil/water) SOIL Lab Sample ID: 31436.07

Sample Amt: 2gm % Moisture 3.02 Date Received: 10/14/97

Extraction Volume: 10ml

Extraction Method: SONC

GPC Cleanup: (YIN) N

Date Extracted: 10/14/97

Date Analyzed: 10/19/97

Dilution Factor: 20000.00

CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kgCAS NO.

2691-41-0
121-82"-4
99-35-4
99-65-0
479-45-8
98-95-3
118-96-7
1946-51-0
35572-78-2

., 606-20-2
121-14-2
88-72-2
99-99-0
99-08-1

COMPOUND

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB----------------------------
TETRYL-------------------------
NB-----------------------------
TNT--------~-------------------

4ADNT--------------------------
2ADNT--------------------------
26DNT--------------------------
24DNT--------------------------
2NT---------------------~------

4NT----------------------------
3NT-----------------------------

13700000
37300000
2500000
2500000
6500000
2600000
44400000
2500000
2500000;
2600000
2500000
2500000
2500000
2500000

Q

J

U
U
U
U

U •U
U
U
U
U
U

SURROGATE AMOUNT SPIKED (ug/kgdry wt.)
3,4-DNT

FORM I

20000

•
37



• LONG PLOT

Injection F: <MC3> 5 SEX101S0,13,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSADS 20000X
Sample ID ..........•••.•••.•..•.•.••.. : 31436.07
INST IO: IN13, COL. TYPE: ODS-II, IO: CARS-OS, INJ:200,COL#1

Acquired on 19-0ct-97 at 01:28:11
Reported on OS-Nov-97 at 10:06:13
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Page 1

INJECTION· REPORT

Injection F: <MC3> 5 5EX10150,13,1

Acquired on 19-0ct-97 at 01:2S:11
Modified on 05-Nov-S1 at 10:05:36
Reported on 05-Nov-97 at 10:05:5S

ANALYSIS INFORMATION

•

Last modified on 05-Nov-S1 at 09:33:30
Last modified on 05-Nov-S1 at OS:54:26

Analysis 10••••••• :
Analyst name •••••• :
comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-05, INJ:200,COL#1
26
5EX1015
EXPLOS
SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSA05 20000X
Sample ID : 31436.07
sample type : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number .................•....... : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution...........•.......•.....•...• : 20000.000
Amount (g or mL) •••••••••••••••••••••• : 2 • 000

PEAK INFORMATION

Peak RT mins Hght uv Area uVs ug/Kg Peak name
1 4.843 635 4775 13720258.000 HMX;fJ
3 7.355 1079 15998 37290584.000 RDX ,7t
5 15.781 2042 43540 44382984.000 TNT *

Total 3755 64312 95393824.000
Residual 163 3222 7848206.500

•

•
r • 39



•• LONG PLOT

Injection F: <MC3> 2 2CN1024,20,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD5 20000X
Sample IO ••••••••••••••••••••••••••••• : 31436.07
INST IO: IN12, COL. TYPE: LC-CN, IO: LC-CN-05, INJ:100, UV

Acquired on 25-0ct-97 at 05:47:13
Reported on 05-Nov-97 at 12:02:13
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Page 1

INJECTION REPORT

Injection F: <MC3> 2 2CN1024,20,1

Acquired on 25-0ct-97 at 05:47:13
Modified on 05-Nov-S1 at 12:00:14
Reported on 05-Nov-97 at 12:00:14

ANALYSIS INFORMATION

•

Last modified on 05-Nov-S1 at 11:54:16
Last modified on 05-Nov-S1 at 11:5S:32

Analysis 10 ••••••• :
Analys~ name •••••• :
Comment.••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN12, COL. TYPE: LC-CN, 10: LC-CN-05, INJ:100, UV

67
2CN1024A
LCCN
SWS46-S330

SAMPLE INFORMATION

sample name ••••••••••••••••••••••••••• : CRA/BPSAD5 20000X
Sample 10 ••••••••••••••••••••••••••••• : 31436.07
Sample type ••••••••••••••••••••••••••• : Sample
Sample amount ........................• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number .......................•. : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••• ~ ••••••••••••••• : 20.000
Dilution•.•••••••••••••••••••••••••••• : 20000.000
Amount (g or mL) •••••••••._ •••••••••••• : 2.000

PEAK INFORMATION

•

Peak RT mins
1 7.040
3 12.139'

Total
Residual

Hght uV
3869

159

4028
693

Area uVs
57231

4882

62113
18877

ug/Kg Peak name
44279396.000 TNT
12933124.000 HMX

57212520.000
0.000

.'.1e•••

•
41-



• LONG PLOT

Injection F: <MC3> 2 2CN1024,20,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD5 20000X
Sample ID •.......................•.••• : 31436.07
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-05, INJ:100, UV

Acquired on 25-0ct-97 at 05:47:13
Reported on 05-Nov-97 at 12:18:08
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Page 1

INJECTION REPORT

Injection F: <MC3> 2 2CN1024,20,1

Acquired_on 25-0ct-97 at 05:47:13
Modified on 05-Nov-S1 at 12:06:30
Reported on 05-Nov-97 at 12:06:31

ANALYSIS INFORMATION

•

Last modified on 05-Nov-S1 at 11:56:1S
Last modified on 05-Nov-S1 at 12:04:50

Analysis ID ••••••• :
Analyst name •••••• :
comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-05, INJ:100, UV
67
2CN1024B
LCCN
SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD5 20000X
sample ID ••••••••••••••••••••••••••••• : 31436.07
Sample type : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL).~ ••••••••••••••••••••••••• : 20.0qO
Dilution•••••••••••••••••••••••••••••• : 20000.000
Amount (g or mL) •••••••••.••••••••••••• : 2.000

PEAK INFORMATION

•

Peak RT mins
2 8.629

Total
Residual

Hght uV
693

693
4028

Area uVs
18877

18877
62113

ug/Kg Peak name
32021586.000 RDX

32021586.000
0.000

•
•: . 43



1D
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

• 'b Name:

Lab Code:

SWL-TULSA Contract:

SWOK Case No:MKF-OH

I
ICRA/BPSAD6 lOX
I_-=-::-~::----

SDG No: 31436

Matrix: (soil/water) SOIL Lab Sample ID: 31436.08

Sample Amt: 2gm % Moisture 12.83 Date Received: 10/14/97

Extraction Volume: 10ml

Extraction Method: SONC

Date Extracted: 10/14/97

Date Analyzed: 10/19/97

GPC Cleanup: (YiN) N Dilution Factor: 10.00

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kg Q

2691-41-0 HMX----------------------------- 8220 IJ
121-82-4 RDX--~-------------------------- 77100 I
99-35-4 TNB----------------------------- 1250 IU

I 99-65-0 DNB----------------------------- 1250 IU
1,479-45-8 TETRYL-------------------------- 3250 IU
I 98-95-3 NB------------------------------ 1300 IU
I 118-96-7 TNT----------------------------- 1430 I
I 1946-51-0 4ADNT--------------------------- 1480 I

•

35572-78-2 2ADNT--------------------------- 1250 IU
606-20-2 26DNT--------------------------- 1300 IU

. 121-14-2 24DNT--------------------------- 1250 IU
I 88-72-2 2NT----------------------------- 1250 IU
I 99-99-0 4NT----------------------------- 1250 IU
I 99-08-1 3NT----------------------------- 1250 IU
1__---,- - 1

SURROGATE AMOUNT SPIKED (ug/kg dry wt.)
3,4-DNT

FORM I

•

20000

'-.; 44



LONG PLOT

Injection F: <MC3> 5 5EXI0150,14,1

sample name ••••••••••••••••••••••••••• : CRA/BPSAD6 lOX
Sample ID ....•...•..•..........•..•.•. : 31436.08
INST IO: IN13, COL. TYPE: ODS-II, IO: CARB-05, INJ:200,COLIl

Acquired on 19-0ct-97 at 02:12:54
Reported on 05-Nov-97 at 15:26:33

Page 1
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Page 1

INJECTION REPORT

Injection F: <MC3> 5 5EX1015D,14,1

Acquired on 19-0ct-97 at 02:12:54
Modified on 05-Nov-S1 at 15:24:00
Reported on 05-Nov-97 at 15:25:43

ANALySIS INFORMATION

Last modified on 05-Nov-S1 at 15:23:56
Last modified on 05-Nov-S1 at OS:54:26

Analysis ID ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-05, INJ:200,COL#l
26
5EX1015
EXPLOS
SWS46-S330

•

•

SAMPLE INFORMATION

Sample name .......•.......•.....•..•.• : CRA/BPSAD6 lOX
Sample ID ••••••••••••••••••••••••••••• : 31436.0S
Sample type e: •••••••••••••••••••••• : Sample
Sample amount : 2. 0000
Number of injections •••••••••••••••••• : 1
Bottle Number ..............•.......... : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution.....•....•...........•......• : 10.000
Amount (g or mL) ••••••••• _._ ••••••••••• : 2. 000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs ug/Kg Peak name
1 4.843 739 5722 8220.932 HMX-#
2 7.360 4425 66155 77103.688 RDX6i
4 15.157 1083 22172 19179.885 3,4 NTqll
5 15.755 125 2806 1430.231 TNT*
6 16.475 76 2094 1476.663 4ADNT (.
7 17.381 47 1304 681. 408 2ADNT

Total 6495 100253 108092.805
Residual 115 2169 2528.429



LONG PLOT

Injection F: <MC3> 2 2CNI024,21,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD6 lOX
Sample ID ••••••••••••••••••••••••••••• : 31436.08
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-05, INJ:100, UV

Acquired on 25-0ct-97 at 06:19:29
Reported on 05-Nov-97 at 12:01:54
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Page 1

INJECTION REPORT

Injection F: <MC3> 2 2CN1024,21,1

Acquired on 25-0ct-97 at 06:19:29
Modified on 05-Nov-81 at 12:00:26
Reported on 05-Nov-97 at 12:00:27

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 11:54:16
Last modified on 05-Nov-81 at 11:58:32

Analysis 10••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
55
INST 10: IN12, COL. TYPE: LC-CN, 10: LC-CN-05, INJ:100, UV
67
2CN1024A
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD6 lOX
Sample ID : 31436.08
Sample type : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENTMOISTURE ••••••••••••••••••••• ~: 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution.•.....•.••.••.••••••••••••••• : 10.000
Amount (g or mL) •••••••••••••••••••••• : 2 • 000

PEAK INFORMATION

Peak
1
3
5

RT mins
7.056
8.037

12.133

Hght uV
209

1638
171

Area uVs
2931

31585
5747

ug/Kg Peak name
1133.934 TNT

17905.525 3,4DNT
7611.323 HMX

•

Total
Residual

2017
2927

40263
81618

26650.781
0.000



LONG PLOT

Injection F: <MC3> 2 2CN1024,21,1

Sample name ••••••••••••••••••••• ~ ••••• : CRA/BPSAD6 lOX
sample ID ••••••••••••••••••••••••••••• : 31436.08
INST 10: IN12, COL. TYPE: LC-CN, 10: LC-CN-05, INJ:100, UV

Acquired on 25-0ct-97 at 06:19:29
Reported on 05-Nov-97 at 12:15:31
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Page 1

INJECTION REPORT

Injection F: <MC3> 2 2CN1024,21,1

Acquired on 25-0ct-97 at 06:19:29
Modified on 05-Nov-S1 at 12:06:44
Reported on 05-Nov-97 at 12:06:43

ANALYSIS INFORMATION

Last modified on 05-Nov-S1 at 11:56:1S
Last modified on 05-Nov-S1 at 12:04:50

Analysis ID ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-05, INJ:100, UV
67
2CN1024B
LCCN
SWS46-S330

e·

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD6 lOX
Sample ID ' : 31436.08
Sample type : Sample
Sample amount ......................•.. : 2. 0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ...•....•..•...........•... : 20.000
Dilution..................•.......•... : 10.000
Amount (g or mL) ••••••••• ,_ •••••••••••• : 2. 000

PEAK INFORMATION

e

Peak RT mins
2 7.440
4 8.629

Total
Residual

Hght uV
136

2792

2927
2017

Area uVs
2599

79018

81618
40263

ug/Kg Peak name
1673.816 4ADNT

67021. 586 RDX

68695.398
0.000

50



10
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

I I
b Name: SWL-TULSA Contract: ICRA/BPSAD7 100XI •I I

Lab Code: SWOK Case No:MKF-OH SDG No: 31436

Matrix: (soil/water) SOIL Lab Sample 10: 31436.09

Sample Amt: 2gm % Moisture 14.57 Date Received: 10/14/97

Extraction Volume: 10ml

Extraction Method: SONC

Date Extracted: 10/14/97

Date Analyzed: 10/18/97

GPC Cleanup: (Y/N) N Dilution Factor: 100.00

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kg Q

I 2691-41-0
I 121-82-4
I 99-35-'4
I 99-65-0
I 479-45-8
I 98-95-3
I 118-96-7
I 1946-51-0
I 35572-78-2

606-20-2
. I 121-14-2

88-72-2
99-99-0
99-08-1

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB----------------------------
TETRYL-------------------------
NB-----------------------------
TNT----------------------------
4ADNT--------------------------
2ADNT--------------------------
26DNT----------------~---------

24DNT--------------------------
2NT----------------------------
4NT----~-----------------------

3NT-----------------------------

45200
377000
12500
12500
32500
13000
12000
12500
12500
13000
12500
12500
12500
12500

IJ
I
/U
U
U
U
J
U
U
U
U
U
U
U

•
SURROGATE AMOUNT SPIKED (ug/kg dry wt.)
3,4-DNT

FORM I

200.00

~. .

•
5~t·



• LONG PLOT

Injection F: <MC3> S SEX101SC,1S,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD7 100X
Sample ID •••••••••••••••••••• ~ •••••••• : 31436.09
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-OS, INJ:200,COLl1

Acquired on 18-0ct-97 at 07:21:36
Reported on OS-Nov-97 at 11:27:21

Page 1

o

S

9.0
I

10.0
I
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J:NJECTJ:ON REPORT

Injection F: <MC3> S SEX101SC,lS,1 •
Acquired on lS-0ct-97 at 07:21:36
Modified on OS-Nov-S1 at 11:22:34
Reported on OS-Nov-97 at 11:22:41

ANALYSIS INFORMATION

Last modified on OS-Nov-S1 at 11:22:30
Last modified on OS-Nov-S1 at OS:S4:26

Analysis ID ••••••• :
Analyst name •••••• :
Conunent ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-OS, INJ:200,COL#1
27
SEX101S
EXPLOS
SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD7 100X
Sample ID ..•.•.••••....•.....••.....•. : 31436.09
Sample type ••••••••••••••••••••••••••• : Sample
Sample amount •..••...•.....•.••••..•.• : 2. 0000
Number of injections •••••••••••••••••• : 1
Bottle Number .................•....•.. : 1 •Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution••..•••••••.••.••••.••..•••.•• : 100.000
Amount (g or mL) •••••••••.e •••••••••••• : 2. 000

PEAK INFORMATION

Total
Residual

ug/Kg Peak name
45258.512 HMXf

377436.625 RDX*
17623.447 3, 4DNT~
11986. 732 TNT~

452305.281
23917.504

3150
32384

2037
2352

39923
2052

Area uVs

2826
91

430
2180

104
113

Hght uv
4.837
7.365

15.152
15.792

RT mins
1
2
4
5

Peak

•
... 53



• LONG PLOT

Injection F: <KC3> 2 2CN1024,22,1

sample name ••••••••••••••••••••••••••• : CRA/BPSAD7 100X
Sample IO ••••••••••••••••••••••••••••• : 31436.09
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-OS, INJ:100, OV

Acquired on 2S-oct-97 at 06:S1:44
Reported on OS-Nov-97 at 12:01:37

Page 1

•

•
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10

15

9.0 10.0 11.0

8.62

12.0 13.0 14.0 15.0 rN

'5'4... .



Page 1

INJECTION REPORT

Injection F: <MC3> 2 2CN1024,22,1

Acquired on 25-0ct-97 at 06:51:44
Modified on 05-Nov-81 at 12:00:40
Reported on 05-Nov-97 at 12:00:41

ANALYSIS INFORMATION

•

Last modified on 05-Nov-81 at 11:54:16
Last modified on 05-Nov-81 at 11:58:32

Analysis 10 ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: INi2"COL. TYPE: LC-CN, 10: LC-CN-05, INJ:100, UV
67
2CN1024A
LCCN
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD7 100X
Sample ID ••••••••••••••••••••••••••••• : 31436.09
Sample type : Sample
sample amount : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
volume (mL) •• ·••••••••••••••••••••••••• : 20.000
Dilution.....•.•.......•........•....• : 100.000
Amount (g or mL) ••••••••••• ;, •••••••••• : 2.000

PEAK INFORMATION

•

Peak
1
2
4

RT mins
7.051
8.053

12.2Q8

Hght uV
186
151
113

Area uVs
2689
2692
3647

ug/Kg Peak name
10401.404 TNT
15259.720 3,4DNT
48307.145 HMX

Total
Residual

449
1371

9028
37590

73968.266
0.000

•
'. 5&.



• LONG PLOT

Injection F: <MC3> 2 2CN1024,22,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD7 100X
Sample ID ............•.....••..•.••... : 31436.09
INST IO: IN12, COL. TYPE: LC-CN, IO: LC-CN-05, INJ:100, UV

Acquired on 25-0ct-97 at 06:51:44
Reported on 05-Nov-97 at 12:15:05

Page 1

•

•

o
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15
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INJECTION REPORT

Injection F: <MC3> 2 2CN1024,22,1

Acquired on 25-0ct-97 at 06:51:44
Modified on 05-Nov-81 at 12:06:56
Reporte~ on 05-Nov-97 at 12:06:57

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 11:56:18
Last modified on 05-Nov-81 at 12:04:50

Analysis ID ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-05, INJ:100, UV
67
2CN1024B
LCCN
SW846-8330

•

SAMPLE INFORMATION

sample name ••••••••••••••••••••••••••• : CRA/BPSAD7 100X
Sample ID ••••••••••••••••••••••••••••• : 31436.09
Sample type ••••••••••••••••••••••••••• : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number •••••••••o

•••••••••••••••• : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL·) ••'••••••••••••••••••••••••• : 20.000
Dilution•••••••••••••••••••••••••••••• : 100.000
Amount . (g or mL) •••••••••••••••••••••• : 2. 000

PEAK INFORMATION

•

Peak RT mins
3 8.624

Total
Residual

Hght uV
1371

1371
449

Area uVs
37590

37590
9028

ug/Kg Peak name
318833.625 RDX

318833.625
0.000

., .. 57



1D
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

I
'b Name: SWL-TULSA Contract: ICRA/BPSAD8 lOX •I

Lab Code: SWOK Case No:MKF-OH SDG No: 31436

Matrix: (soil/water) SOIL Lab Sample ID: 31436.10

Sample Amt: 2gm % Moisture 12.93 Date Received: 10/14/97

Extraction Volume: 10ml

Extraction Method: SONC

Date Extracted: 10/14/97

Date Analyzed: 10/19/97

GPC Cleanup: (Y/N) N Dilution Factor: 10.00

CONCENTRATION UNITS:
(ug/L oroug/kg) ug/kgCAS NO.

2691-41-0
121-82-4
99-35-4
99-65-0
479-45-8
98-95-3
118-96-7
1946-51-0
35572-78-2
606-20-2
121-14-2
88-72-2

.99-99-0
99-08-1

COMPOUND

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB----------------------------
TETRYL-------------------------
NB-----~-----------------------

TNT----------------------------
4ADNT--------------------------
2ADNT--------------------------
26DNT--------------------------
24DNT--------------------------
2NT----------------------------
4NT----------------------------
3NT-----------------------------

20700
58500
1250
1250
3250
1300
312
1250
1250
1300
1250
1250
1250
1250

Q

I
I

U I
U 1

U 1

U 1

J 1

U. I·
U I •U I
U I
U I
U I
U 1

I

SURROGATE: AMOUNT SPIKED (ug/kg dry wt.)
3,4-DNT

FORM I

20000

•
,~. 58



• LONG PLOT

Injection F: <MC3> 5 5EX10150,16,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD8 lOX
Sample ID ••••••••••.•••••••••••.•••••• : '31436.10
INST 10: INl3, COL. TYPE: ODS-II, 10: CARB-OS, INJ:200,COL#l

Acquired on 19-0ct-97 at 03:42:22.
Reported on 05-Nov-97 at 15:30:20

Page 1
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Page 1

INJECTION REPORT

Injection F: <MC3> 5 5EXI0150,16,1

Acquired on 19-0ct-97 at 03:42:22
Modified on 05-Nov-Sl at 15:29:44
Reported on 05-Nov-97 at 15:29:52

ANALYSIS INFORMATION

•

Last modified on 05-Nov-Sl at 15:29:40
Last modified on 05-Nov-Sl at OS:54:26

Analysis IO ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST IO: IN13, COL. TYPE: OOS-II, IO: CARB-05, INJ:200,COL#1
26
5EX1015
EXPLOS
SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/SPSADS lOX
Sample IO ••••••••••••••••••••••••••••• : 31436.10
Sample type ••••••••••••••••••••••••••• : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••.•• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Oilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

·User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Oilu·tion •••••••••••••••••••.• ~ ••••••••• : 10.000
Amount (g or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

•

Peak
1
3
5
6
7

RT mins
4.843
7.355

15.163
15.589
16.517

H ht uV
1849
3375
1093

49
44

Area uVs
14421
50214
22350

612
961

u K
20719.484
58524.875
19333.570

311. 865
678.039

Total
Residual

6411
175

88558
3468

99567.836
4278.950

,. ~.

•
GO



e··
LONG' PLOT

Injection F: <MC3> 3 3CNI027,14,1

·Sample name ••••••••••••••••••••••••••• : CRA/BPSAD8 lOX
Sample ID .•••••••••••.•.•••••••••••••• : 31436.10
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, OV

Acquired on 28-0ct-97 at 05:44:14
Reported on 05-Nov-97 at 11:43:11

Page 1

o

5
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Page 1

INJECTION REPORT

Injection F: <MC3> 3 3CNI027,14,1 •
Acquired on 28-0ct-97 at 05:44:14
Modified on 05-Nov-81 at 10:53:00
Reported on 05-Nov-97 at 10:53:01

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 10:52:08
Last modified on 05-Nov-81 at 10:52:26

Analysis ID ••••••• :
Analyst name •••••• :
Carranent. . . . . . . . . . . :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

E~P, GC 200
SS
INST ID: INI0, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:I00, UV

56
3CNI027A
LCCN
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD8 lOX
Sample IO : 31436.10
Sample type : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : ·1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution•••••••••••••••••••••••••••••• : 10.000
Amount (g or.mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

•

Peak
1
3
5

RT mins
7.317
8.357

15.387

Hght uV
41

1287
508

Area uVs
501

32076
21926

ug/Kg Peak name
193.108 TNT

19241.801 3,4DNT
19824.992 HMX

Total
Residual

1836
2319

54503
73806

39259.898
0.000

•



•
Page 1

LONG PLOT

Injection F: <MC3> 3 3CN1027,14,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD8 lOX
Sample ID ........•........•.••...•.... : 31436.10
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:100, UV

Acquired on 28-0ct-97 at 05:44:14
Reported on 05-Nov-97 at 11:51:20

8.0 9.0 10,.0 11
1
.0 1~.0 mV 13.0

o .,-L----I_I--..L..-...L1---JL..-.L.-....L.-....L-_I.....,;"I. ..L..--1---Ly~.....J..---L---JL...-.L..-.......L..-.....L..-L......J..---L---JL...-l...-.LI--1~'--.1-....L..-..l-1

•

•
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Page 1

INJECTION REPORT

Injection F: <MC3> 3 3CNI027,14,1

Acquired on 28-oct-97 at 05:44:14
Modified on 05-Nov-81 at 11:44:38
Reported on 05-Nov-97 at 11:44:38

ANALYSIS INFORMATION

•

Last modified on 05-Nov-81 at 10:42:36
Last modified on 05-Nov-81 at 11:44:20

Analysis ID ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: INI0, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:I00, UV

56
3CNI027B
LCCN
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD8 lOX
Sample ID ••••••••••••••••••••••••••••• : 31436.10
Sample type : Sample
Sample amount : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••• ·•••••••••••••••••••• : 20.000
J;>ilution : 10.000
Amount (g or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

•

Peak
2
3
4

RT mins
7.648
8.357
9.605

Hght uV
91

1287
2228

Area uVs
1862

32076
71944

ug/Kg Peak name
983.727 4ADNT

12365.490 2ADNT
49788.207 RDX

Total
Residual

3606
549

105882
22427

63137.422
0.000

.~ •
tit • 6tf



1D
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

•.b Name:

Lab Code:

SWL-TULSA Contract:

SWOK Case No:MKF-OH

I
ICRA/BPSAD9 lOX
1_--..,:-:-:--=--:=-_-

SDG No: 31436

Matrix: (soil/water) SOIL Lab Sample ID: 31436.11

Sample Arnt: 2gm % Moisture 14.90 Date Received: 10/14/97

Extraction Volume: 10rnl

Extraction Method: SONC

Date Extracted: 10/14/97

Date Analyzed: 10/24/97

GPC Cleanup: (Y/N) N Dilution Factor: 10.00

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kg Q

I 2691-41-0 HMX----------------------------- 14500 1

I 121-82-4 RDX----------------------------- 60900 I
I 99-35-4 TNB----------------------------- 1250 IU
I 99-65-0 DNB----------------------------- 1250 IU
I 479-45-8 TETRYL-------------------------- 3250 IU
I 98-95-3 NB------------------------------ 1300 IU
I 118-96-7 TNT----------------------------- 823 lPJ
I 1946-51-0 4ADNT--------------------------- 1210 IPJ
I 35572-78-2 2ADNT--------------------------- 1250 IU

•
606-20-2 26DNT-------------------------~- 1300 IU

I 121-14-2 24DNT--------------------------- 1250 IU
I 88-72-2 2NT----------------------------- 1250 IU
I 99-99-0 4NT---------------~-------~----- 1250 IU
I 99-08-1 3NT----------------------------- 1250 IU
1_----:-=----:--- 1

SURROGATE AMOUNT SPIKED (ug/kg dry wt.)
3,4-DNT

FORM I

• . ";.

20000

....'.. 65



LONG PLOT

.Injection F: <MC3> 5 SEX1021E,4,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD9 lOX
Sample 10••••••••••••••••••••••••••••• : 31436.11
INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-OS, INJ:200,COL#1

Acquired on 24-0ct-97 at 20:21:49
Reported on OS~Nov-97 at 08:48:40

Page 1
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Page 1

INJECTION REPORT

Injection F: <MC3> S SEX1021E,4,1

Acquired on 24-0ct-97 at 20:21:49
Modified on OS-Nov-81 at 08:44:28
Reported on OS-Nov-97 at .08:44:28

ANALYSIS INFORMATION

Last modified on 30-0ct-81 at 18:08:22
Last modified on 05-Nov-81 at 08:43:52

Analysis ID ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
·Method title •••••• :

EXP, GC 200
SS
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-OS, INJ~200,COL#1

34
SEX1021
EXPLOS
SW846-8330

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD9 lOX
Sample ID ••••••••••••••••••••••••••••• : 31436.11
Sample type ••••••••••••••••••••••••••• : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number•.....•.........•........ : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution ..••...•••••••....••••.•••.•.• : 10.000
Amount (g or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 4.859 1344 9875
2 7.371 3571 51636
3 15.067 1052 21757
4 15.723 64 1500
5 16.437 45 1508
6 17.371 24 636

ug/Kg Peak name
14479.481 HMX ~

60891. 621 RDX *'
19530.586 3, 4DNT qq.

823.147 TNT 7¥fcJ'
1209.947 4ADNT f-f(j

354.710 2ADNT

•
Total
Residual

6101
o

86911
o

97289.492
0.000

.."•. • 6·'7



LONG PLOT

Injection F: <MC3> 3 3CN1027,15,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD9 lOX
Sample ID ••.•.•..••.•.•••.•.•••....••• : 31436.11
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV

Acquired on 28-0ct-97 at 06:25:35
Reported on 05-Nov-97 at 11:43:36
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INJECTION REPORT

Injection F: <MC3> 3 3CN1027,15,1

Acquired on 28-0ct-97 at 06:25:35
Modified on 05-Nov-8! at 10:53:14
Reported on 05-Nov-97 at 10:53:14

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 10:52:08
Last modified on 05-Nov-81 at 10:52:26

Analysis ID ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, IN~:100, OV
56
3CN1027A
LCCN
SW846-8330

.'

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD9 lOX
Sample ID ••••••••••••••••••••••••••••• : 31436.11
Sample type ••••••••••••••••••••••••••• : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number '..........•.•... : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •• ~ •••••••••••••••••••••••• : 20.000
Dilution•••••••••••••••••••••••••••••• : 10.000
Amount '(g or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

Peak
1
3
5

RT mins
7.360
8.331

'15.307

Hght uv
74

1209
377

Area uVs
813

29096
15490

ug/Kg Peak name
313.307 TNT

17454.082 3,4DNT
14005.203 HMX

•

Total
Residual

1661
2429

45398
75849

31772.592
0.000



LONG PLOT

Injection F: <MC3> 3 3CN1027,15,1

Sample name ••••••••••••••••••••••••••• : CRA/SPSAD9 lOX
Sample ID .•.•.•.••.••••....•.•••...••• : 31436.11
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:I00, UV

Acquired on 28-0ct-97 at 06:25:35
Reported on 05-Nov-97 at 11:50:56

Page 1
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INJECTION REPORT

Injection F: <MC3> 3 3cN1027,15,1

Acquired on 2S-0ct-97 at 06:25:35
Modified on 05-Nov-S1 at 11:44:50
Reported on 05-Nov-97 at 11:44:51

ANALYSIS INFORMATION

Last modified on 05-Nov-S1 at 10:42:36
Last modified on 05-Nov-S1 at 11:44:20

Analysis 10••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, IN.:i:100, UV
56
3CN1027B
LCCN
SWS46-S330

•

SAMPLE INFORMATION

Sample. name ••••• ~ ••••••••••••••••••••• : CRA/BPSAD9 lOX
Sample 10 ..........•.................. : 31436.11
sampie type ••••••••••••••••••••••••••• : Sample
Sample amount ..............•.......•.. : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
'Volume (mL) ••• ·•••••••••••••••••••••••• : 20.000
Dilution•••••••• ~ ••••••••••••••••••••• : 10.000
Amount (g or mL) •••••••••••••••••••••• :2.000

PEAK INFORMATION

Peak
2
3
4

RT mins
7.632
8.331
9.579

Hght uV
64

1209
2366

Area uVs
1094

29096
74755

ug/Kg Peak name
578.012 4ADNT

11216.636 2ADNT
51733.520 RDX

•

Total
Residual

3639
451

104945
16302

63528.168
0.000

. .

.~ .



10
EXPLOSIVE ANALYSIS DATA SHEET

.. 'b Name:
:

Lab Code:

SWL-TULSA

SWOK

Contract:

Case No:MKF-OH

EPA SAMPLE NO:

I I
ICRA/BPSAD10 50XI
1 1

SDG No: 31436 •
Matrix: (soil/water) SOIL Lab Sample 10: 31436.12

Sample Amt: 2gm % Moisture 15.76 Date Received: 10/14/97

Extraction Volume: 10ml Date Extracted: 10/14/97

Extraction Method: SONC Date Analyzed: 10/24/97

GPC Cleanup: (Y/N) N Dilution Factor: 50.00

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kg Q

•

J

U
U'
U
U

35000
310000
6250
6250
16200
6500
18700
6250
6250
6500
6250
6250
6250
6250

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB----------------------------
TETRYL-------------------------
NB-----------------------------
TNT----------------------------
4ADNT--------------------------
2ADNT--------------------------
26DNT--------------------------
24DNT--------------------------
2NT---------------~------------

4NT----------------------------
3NT-----------------------------

2691-41-0
121-82-4
99-35-4
99-65-0
479-45-8
98-95-3
118-96-7
1946-51-0
35572-78-2
606-20-2
121-14-2
88-72-2
99-99-0
99-08-1

U
U
U
U
U

IU
IU

_____~- -- 1

SURROGATE AMOUNT SPIKED (ug/kg qry wt.)
3,4-DNT

20000

FORM I

•
... 72-·



• LONG PLOT

Injection F: <MC3> S SEX1021E,S,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD10 SOX
Sample ID ..•...••..••.•..•....•.•..... : 31436.12
INST ~O: IN13, COL. TYPE: ODS-II, 10: CARS-OS, INJ:200,COL#1

Acquired on 24-0ct-97 at 21:06:29
Reported on OS-Nov-97 at 08:48:22

Page 1
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INJECTION

Injection F: <MC3> S SEX1021E,S,1

Acquired on 24-0ct-97 at 21:06:29
Modified on OS-Nov-81 at 08:44:44
Reported on OS-Nov-97 at 08:44:44

ANALYSIS INFORMATION

REPORT

Page 1

•

Last modified on 30-0ct-81 at 18:08:22
Last modified on 05-Nov-81 at 08:43:52

Analysis 10••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-OS, INJ:200,COL#1

34
SEX1021
EXPLOS
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSADiO SOX
sample 10 ••••••••••••••••••••••••••••• : 31436.12
Sample type : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections ••••••••••.••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution•••••••••••••••••••••••••••••• : 50.000
Amount (g or mL·) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs ug/Kg Peak name
1 4.859 637 4770 34968.023 HMX.:jf
2 7.371 3507 52676 310591. 656 RDX"*
4 15.061 214 4155 18.646.879 3,4DNT®
5 15.739 322 6824 18727.934 TNT:j{
6 16.475 21 459 1843.673 4ADNT

Total 4701 68884 384778.188
Residual 111 2600 15328.545

•

••
7t' .

. I.
f



• LONG PLOT

Injection F: <MC3> 3 3CN1027,16,l

Sample name ••••••••••••••••••••••••••• : CRA/BPSADIO 50X
Sample ID ••...•.••••••.•••••••.•••.••• : 31436.12
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:IOO, UV

Acquired on 28-0ct-97 at 07:06:56
Reported on 05-Nov-97 at 14:32:04

Page 1
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Page 1

INJECTION REPORT

Injection F: <MC3> 3 3CN1027,16,1

Acquired on 28-0ct-97 at 07:06:56
Modified on 05-Nov-81 at 14:31:16
Reported on 05-Nov-97 at 14:31:23

ANALYSIS INFO~TION

•

Last modified on 05-Nov-81 at 10:52:08
Last modified on 05-Nov-81 at 11:44:20

Analysis ID ••••••• :
Analyst name •••••• :
Comment ••••.•.••••.•• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INu':100, UV
56
3CN1027A
LCCN
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD10 sox
Sample IO ••••••••••••••••••••••••••••• : 31436.12
Sample type ••••••••••••••••••••••••••• : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number .•....................... : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
v~lume (mL) •••••••• ·••••••••••••••••••• : 20.000
D~lution.•..•• ~ •.•••.•••••...•.•..••.• : 50.000
Amount (g or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

•

Peak
1
2
4

RT mins
7.349
8.309

15.280

Hght uV
525
258
184

Area uVs
9529
5858
7255

ug/Kg Peak name
18368.229 TNT
17571.121 3, 4DNT
32799.254 HMX

Total
Residual

967
2355

22643
75050

68738.609
0.000

to •

..

•



• LONG PLOT

Injection F: <MC3> 3 3CNI027,16,1

sample name ••••••••••••••••••••••••••• : CRA/BPSADIO 50X
Sample ID .•..•...•••••.•••.••••.•••.•• : 31436.12
INST ID: INIO, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:IOO, UV

Acquired on 28-0ct-97 at 07:06:56
Reported on 05-Nov-97 at 14:33:09

Page 1
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Page 1

INJECTION REPORT

Injection F: <MC3> 3 3CN1027,16,1

Acquired on 2S-oct-97 at 07:06:56
Modified on 05-Nov-S1 at 14:32:36
Reported on 05-Nov-97 at 14:32:42

ANALYSIS INFORMATION

•

Last modified on 05-Nov-S1 at 10:42:36
Last modified on 05-Nov-S1 at 11:44:20

Analysis 10 •••• ; •• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, IN~:100, UV
56
3CN1027B
LCCN
SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BP~AD10 SOX
Sample IO ••••••••••••••••••••••••••••• : 31436.12
Sample type ••••••••••••••••••••••••••• : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

. User factors:
volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution•••••••••••••••••••• ~ ••••••••• : 50.000
Amount (g or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

•

Peak RT mins
2 8.309
3 9.589

Total
Residual

Hght uV
258

2355

2613
709

Area uVs
5858

75050

80908
16785

ugJKg Peak name
11291.849 2ADNT

259687.625 RDX

270979.469
0.000

.. .

•



1D
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

I I

.'b. Nam~: SWL-TULSA Contract: ICRA/BPSAD12 2501
IX I
I I

Lab Code: SWOK Case No:MKF-OH SDG No: 31436

Matrix: (soil/water) SOIL Lab Sample ID: 31436.13

Sample Amt: 2gm % Moisture 14.86 Date Received: 10/14/97

Extraction Volume: 10ml Date Extracted: 10/14/97

Extraction Method: SONC Date Analyzed: 10/24/97

GPC Cleanup: (YIN) N Dilution Factor: 250.00

CAS- NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kg Q

U
U
U
U

U
U
U
U
U
U
U

374000
3480000
31200
31200
81200
32500
547000
31200
31200
32500
31200
31200
31200
31200

HMX----------------------------- I
RDX----------------------------- I
TNB----------------------------- "
DNB----------------------------
TETRYL-------------------------
NB-----------------------------
TNT----------------------------
4ADNT--------------------------- .
2ADNT--------------------------
26DNT--------------------------
24DNT--------------------------
2NT-----~----------------------

4NT----------------------------
3NT-----------------------------

2691-41-0
121-82-4
99-35-4
99-65-0'
479-45-8
98-95-3
118-96-7

I 1946-51-0

•
35572-78-2

. 606-20-2
I 121-14-2
I 88-72-2
I 99-99-0
I 99-08.-1
1 - _

SURROGATE AMOUNT SPIKED (ug/kg dry wt.)
3,4-DNT

20000

• FORM I



LONG PLOT

Injection F: <MC3> 5 5EX1021E,6,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD12 250X
$ample ID .........•...........•...•... : 31436.13
INST IO: IN13, COL. TYPE: ODS-II, IO: CARS-Os, INJ:200,COL#1

Acquired on 24-0ct-97 at 21:51:10
Reported on 05-Nov-97 at 08:47:59

Page 1
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Page 1

INJECTION REPORT

Injection F: <MC3> 5 5EX1021E,6,1

Acquired on 24-0ct-97 at 21:51:10
Modified on 05-Nov-S1 at OS:45:00
Reported on 05-Nov-97 at OS:45:00

ANALYSIS INFORMATION

Last modified on 30-0ct-S1 at lS:0S:22
Last modified on 05-Nov-S1 at OS:43:52

Analysis ID ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-OS, INJ:200,COL#1
34
SEX1021
EXPLOS
SWS46-S330

e

e.

SAMPLE INFORMATION

sample name ••••••••••••••••••••••••••• : CRA/BPSAD12 2S0X
Sample ID ••••••••••••••••••••••••••••• : 31436.13
Sample type ••••••••••••••••••••••••••• : Sample
Sample amount : 2. 0000
Number of injections : 1
Bottle Number " : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User "factors:
Volume (mL) ••• ·•••••••••••••••••••••••• : 20.000
Dilution•••••••••••••••••••••••••••••• : 250.000
Amount (9 or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

Peak RT mins H ht uV Area uVs u K
1 4.859 1361 10204 374031. 219
2 7.376 8022 118200 3484673.000
3 15.104 50 896 20107.625
4 15.760 1839 39874 547113.000

Total 11271 169173 4425925.000
Residual 0 0 0.000

8',;
~. . ...



LONG PLOT

.Injection F: <MC3> 3 3CN1027,17,1

Sample name •••••.•••••••••••••••••••••• : CRA/BPSAD12 250X·
Sample ID .•...•.•.•.•....••......•..•• : 31436.13
INST IO: IN10, COL. TYPE: LC-CN, IO: LC-CN-07, INJ:100, UV

Acquired on 28-0ct-97 at 07:48:18
Reported on 05-Nov-97 at 11:08:49

Page 1
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INJECTION REPORT

Injection F: <MC3> 3 3CN1027,17,1

Acquired on 2S-0ct-97 at 07:4S:1S
Modified on Os-Nov-S1 at 10:53:42
Reported on Os-Nov-97 at 10:53:41

ANALYSIS INFORMATION

Last modified on Os-Nov-S1 at 10:s2:0S
Last modified on Os-Nov-S1 at 10:52:26

Analysis ID ••••••• :
Analyst name •••••• :
COInment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV
56
3CN1027A
LCCN
SWS46-S330

•

•

SAMPLE INFORMATION

sample name ••••••••••••••••••••••••••• : CRA/BPSAD12 2s0X
Sample ID ••••••••••••••••••••••••••••• : 31436.13
Sample type : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number .............•........... : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
·Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution•••••••• ~ ••••••••••••••••••••• : 250.000
Amount (g or mL) •••••••••••••••••••••• : "2.0QO

PEAK INFORMATION

Peak RT mins Hght uv Area uVS ug/Kg Peak name
1 7.333 3037 54123 521613.094 TNT
2 8-.320 96 2368 35516.184 3,4DNT
4 15.280 382 15960 360769.625 HMX

Total 3515 72451 917898.875
Residual 5345' 170459 0.000

~. ~ ·83 .



LONG PLOT

Injection F: <MC3> 3 3CNI027,17,1

sample name ••••••••••••••••••••••••••• : CRA/BPSAD12 2S0X .
Sample ID eo ••••••••••••••••••••••••••• • : 31436.13
INST ID: INI0, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:I00, UV

Acquired on 28-0ct-97 at 07:48:18
Reported on OS-Nov-97 at 11:50:02
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INJECTION REPORT

Injection F: <MC3> 3 3CN1027,17,1

Acquired on 28-0ct-97 at 07:48:18
Modif ied on 05-Nov-81 at 11 :.45: 18
Reported on 05-Nov-97 at 11:45:18

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 10:42:36
Last modified on 05-Nov-81 at 11:44:20

Analysis 10••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
.Method title•••••• :

EXP, GC 200
SS
INST 10: INle, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:100, UV
56
3CN1027B
LCCN
SW846-8330

•

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD12 250X
Sample ID ·.............• : 31436.13
Sample type ••••••••••••••••••••••••••• : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution•••••••••••••••••••••••••••••• : 250.000
Amount (g or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

Peak RT mins Hght uv Area uVs ug/Kg Peak name
2 8.320 96 236.8 . 22824.010 2ADNT
3 9.573 5345 170459 2949118.250 RDX

Total 5441 172827 2971942.250
Residual 3419 70083 0.000
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1D
EXPLOSIVE ANALYSIS DATA SHEET

'b Name:

Lab Code:

SWL-TULSA

SWOK

Contract:

Case No:MKF-OH

EPA SAMPLE NO:

I I
ICRA/BPSAD15 1001
IX I
,_----,,.....,-....,.......,. 1

SDG No: 31436 •
Matrix: (soil/water) SOIL Lab Sample ID: 31436.14

Sample Amt: 2gm % Moisture 14.44 Date Received: 10/14/97

Extraction Volume: 10ml Date Extracted: 10/14/97

Extraction Method: SONC Date Analyzed: 10/24/97

GPC Cleanup: (YIN) N Dilution Factor: 100.00

Q

, I, I
IU I
IU I
IU I
IU I
I I
IU / •IU I
IU I
IU I
/U I
IU I
IU I
I I

140000
1140000
12500
12500
32500
13000
123000
12500
12500
13000
12500
12500
12500
12500

.CONCENTRATION UNITS:
(ug/L or ug/kg,) ug/kgCOMPOUNDCAS NO.

2691-41-0 HMX-----------------------------
121-82-4 RDX-----------------------------
99-35-4 TNB-----------------------------
99-65-0 DNB-----------------------------
479-45-8 TETRYL--------------------------
98-95-3 NB--------------------------~---

118-96-7 TNT-----------------------------
1946-51-0 4ADNT---------------------------
35572-78-2 2ADNT-----~---------------------

I 606-20-2 26DNT---------------------------
I 121-14~2 24DNT--------7------------------
I 88-72-2 2NT-----------------------------
I 99-99-0 4NT-----------------------------
I 99-08-1 3NT----------------------------- I

,------- ----------------,-------
SURROGATE AMOUNT SPIKED (ug/kg dry wt.)
3,4-DNT

20000

FORM I ••
v • 8S'



• LONG PLOT

Injection F: <MC3> 5 5EX1021E,7,1

Sample name ••••••••••••••••••••••••••• : CRA/SPSAD1S 100X
Sample 10••••••••••••••••••••••••••••• : 31436.14
INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-OS, INJ:200,COL#1

Acquired on 24-0ct-97 at 22:35:50
Reported on 05-Nov-97 at 08:47:41
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INJECTION REPORT

Injection F: <MC3> 5 5EX1021E,7,1

Acquired on 24-oct-97 at 22:35:50
Modified on 05-Nov-81 at 08:45:14
Reported on 05-Nov-97 at 08:45:14

ANALYSIS INFORMATION

•

Last modified on 30-0ct-81 at 18:08:22
Last modified on 05-Nov-81 at 08:43:52

Analysis ID ••••••• :
Analyst name •••••• :
Cormnent ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
55
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#1
34
5EX1021
EXPLOS
SW846-8330

SAMPLE INFORMATION

Sample name .•••••••••••••••••••••••••• : CRA/BPSAD15 100X
Sample ID : 31436.14
Sample type ; : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dil'uti9n••••••••.•••••••••••••••••••••• : 100.000
Amount (g or mL) •••••• ~•••••••••••••••• : 2. 000

PEAK INFORMATION

•

Peak
1
2
3
4

RT mins
4.843
7.355

15.051
15.723

H ht uV
1250
6429

107
1056

Area uVs
9524

97046
2155

22366

Total
Residual

8843
o

131091
o

1426160.375
0.000

."."

•
:L.



• LONG PLOT

Injection F: <KC3> 3 3CNI027,18,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD15 100X
Sample ID .........•.•.•.•............. : 31436.14
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:I00, UV

Acquired on 28-oct-97 at 08:29:39
Reported on 05-Nov-97 at 11:09:08
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INJECTION REPORT

Injection F: <MC3> 3 3CN1027,18,1

Acquired on 28-0ct-97 at 08:29:39
Modified on 05-Nov-81 at 10:53:54
Reported on 05-Nov-97 at 10:53:55

ANALYSIS INFORMATION

•

Last modified on 05-Nov-81 at 10:52:08
Last modified on 05-Nov-81 at 10:52:26

Analysis ID ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title .••••• :

EXP, GC 200
SS
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV
56
3CN1027A
LCCN
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD15 100X
Sample ID ••••••••••••••••••••••••••••• : 31436.14
Sampl e type ••••••••••••••••••••••••••• : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

. User factors:
Volum'e (mL) ••o ••••••••••••••••••••••••• : 20.000
Dilution••••••••••••••••••• ~ •••••••••• : 100.000
Amount (g or mL) •••••••••••••••••••••• : 2.000

. PEAK INFORMATION

•

Peak
1
2
4

RT mins
7.317
8.331

15.269

Hght uV
1730

131
358

Area uVs
30528

2587
14784

ugjKg Peak name
117686.930 TNT

15516.035 3,4DNT
133670.313 HMX

Total
Residual

2220
4296

47898
136107

266873.281
0.000

' .. '::':'"

. :. :-"":': .:~ .

"..

. , •
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• LONG PLOT

Injection F: <MC3> 3 3CNl027,l8,l

Sample name ••••••••••••••••••••••••••• : CRA/BPSADl5 lOOX
Sample ID .......................••...• : 31436.14
I~ST ID: INlO, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:lOO, uv

Acquired on 28-0ct-97 at 08:29:39
Reported on 05-Nov-97 at 11:47:53

Page 1

o
8
I

10
I

12
I

14
I

mV

5

'-

~
7.32

t7 2ADNT..,

• RDX
10 ~

•

15 -r> 15.27

'0;:

, '. 91



Page 1

INJECTION REPORT

Injection F: <MC3> 3 3CN1027,18,1

Acquired on 28-0ct-97 at 08:29:39
Modified on 05-Nov-81 at 11:45:30
Reported on 05-Nov-97 at 11:45:31

ANALYSIS INFORMATION

•

Last modified on 05-Nov-81 at 10:42:36
Last modified on 05-Nov-81 at 11:44:20

Analysis ID ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, IN~:100, UV
56
3CN1027B
LCCN
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD15 100X
Sample ID ••••••••••••••••••••••••••••• : 31436.14
Sample type: : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••• e .•••••••••••••••••• : 20.000
Dilution•••••••••••••••••••••••••••••• : 100.000
Amount (g or ,mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

•

Peak RT mins
2 8.331
3 9.557

Total
Residual

Hght uV
131

4296

4427
2088

Area uVs
2587

136107

138693
45312

ug/Kg Peak name
9971.176 2ADNT

941916.375 RDX

951887.563
0.000

'.' 92

•



10
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

.... ::lb. Narn~:

Lab Code:

SWL-TULSA

SWOK

Contract:

Case No:MKF-OH

I I
ICRA/BPSAD16 2001
IX I
,----:,....,......,..."....."..---,

SDG No: 31436

Matrix: (soil/water) SOIL Lab Sample 10: 31436.15

Sample Arnt: .2grn % Moisture 14.28 Date Received: 10/14/97

Extraction Volume: 10rnl Date Extracted: 10/14/97

Extraction Method: SONC Date Analyzed: 10/24/97

GPC Cleanup: (Y/N) N Dilution Factor: 200.00

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kg Q

U
U
U
U

U
U
U
U
U
U
U

343000
3360000
25000
25000
65000
26000
367000
25000
25000
26000
25000
25000
25000
25000

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB----------------------------
TETRYL-------------------------
NB-----------------------------
TNT----------------------------
4ADNT-----~--------------------

2ADNT--------------------------
26DNT--------------------------
24DNT--------------------------
2NT----------------------------
4NT-----------------~-~--------

3NT-----------------------------

2691-41-0
121-82-4
99-35-4
99-65-0
479-45-8
98-95-3
118-96-7

I 1946-51-0

•

35572-78-2
606-20-2

. I 121-14-2
I 88-72-2
I 99-99-0
I 99-08-:1,
1 - -''- _

SURROGATE AMOUNT SPIKED (ug/kg dry wt.)
. 3,4-DNT

20000

FORM I

•
93



LONG PLOT

Injection F: <MC3> S SEXI021E,8,1

Sample.name••••••••••••••••••••••••••• : CRA/BPSAD16 200X
Sample ID .......••.....•.•.....•...... : 31436.15
INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-OS, INJ:200,C9L#1

Acquired on 24-0ct-97 at 23:20:31
Reported on OS-Nov-97 at 08:47:23
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Page 1

INJECTION REPORT

Injection F: <MC3> 5 5EXI021E,8,1

Acquired on 24-0ct-97 at 23:20:31
Modified on 05-Nov-81 at 08:45:28
Reported on 05-Nov-97 at 08:49:17

ANALYSIS INFORMATION

Last modified on30-0ct-81 at 18:08:22
Last modified on 05-Nov-81 at 08:43:52

Analysis 10••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-Os, INJ:200,COL#1
34
5EXI021
EXPLOS
SW846-8330

•

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD16 200X
Sample 10 ••••••••••••••••••••••••••••• : 31436.15
Sample type : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume -(roL) •••• _••••••••••••••••••••••• : 20. 000
Dilution .•....••....•....•............ : 200.000
Amount (9 or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

Peak RT mins H ht uV Area uvs u K
1 4.864 - 1551 11702 343161. 500
2 7.376 9388 142328 3356786.000
3 15.067 81 1556 27935.467
4 15.733 1535 33439 367054.594

Total 12554 189024 4094937.500
Residual 0 0 0.000

l-' 95



LONG

Injection F: <MC3> 3 3CNI027,19,1 •

PLOT

Page 1

•
Sample name ••••••• :•••••••••••••••••••• : CRA/BPSAD16 200X
Sample 10.••••••••••••••••••••••••••••• : 31436.15
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, 1NJ:100, UV

Acquired on 28-0ct-97 at 09:11:00
Reported on OS-Nov-97 at 11:09:29
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Page 1

INJECTION REPORT

Injection F: <MC3> 3 3CN1027,19,1

Acquired on 2S-0ct-97 at 09:11:00
Modified on 05-Nov-S1 at 10:54:10
Rep~rted on 05-Nov-97 at 10:54:09

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 10:52:08
Last modified on 05-Nov-S1 at 10:52:26

Analysis 10••••••• :
Analyst name •••••• :
Conunent ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, IN::100, UV
56
3CN1027A
LCCN
SWS46-S330

•

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD16 200X
Sample 10••••••••••••••••••••••••••••• : 31436.15
Sample type : Sample
Sample amount : 2. 0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

,User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Diluti~n••••.••••••••••••••••••••••••• : 200.000
Amount (g or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs ug/Kg Peak name
1 7.312 2474 43658 336610.469 TNT
2 8.293 106 1976 23701.531 3,4DNT
4 15.232 428 17769 321318.219 HMX

Total 3008 63403 681630.250
Residual 6212 198058 0.000

"

•
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mV

LONG PLOT

Injection F: <MC3> 3 3CN1027,19,l

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD16 200X
Sample ID ..•.....•.•........•......••• : 31436.15
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:100, UV

Acquired on 28-0ct-97 at 09:11:00
Reported on OS-Nov-97 at 11:47:33

8 10 12 141.6
I I I I •o.,-..l..--...l-_..l..----1._..l..--+_..l..--...l-_..l..-......J.._..l..----1._..l..-......J.._..l..--...l-_..J.....-......J.._.J. _-...l-_...L-
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INJECTION REPORT

Injection F: <MC3> 3. 3CNI027,19,1

Acquired on 28-0ct-97 at 09:11:00
Modified on OS-Nov-81 at 11:45:44
Reported on OS-Nov-97 at 11:45:44

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 10:42:36
Last modified on OS-Nov-S1 at 11:44:20

Analysis 10 ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: INio"COL. TYPE: LC-CN, 10: LC-CN-07, INJ:100, UV
56
3CN1027B
LCCN
SWS46-S330

•

, SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD16 200X
Sample 10••••••••••••••••••••••••••••• : 31436.15
Sample type ••••••••••••••••••••••••••• : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••0 ••••••••••••••• : 1

Dilution factor amounts;
PERCENT MOISTURE ••••••••••••••••••.•••• : 0.000

User· factors:
Volume (mL) .•••.•••••••••••••••••••••••• : 20.000
Dilution.....•..........•............. : 200.000
Amount (.g or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

•

Peak RT mins
2 8.293
3 9.541

Total
Residual

Hght uV
106

6212

6318
2902

Area uVs
1976

198058

200033
61427

ug/Kg Peak name
15231. 478 2ADNT

2741280.250 RDX

2756511. 750
0.000

~ ·99
_:.



1D
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

I I
l.b Name: SWL-TULSA Contract: ICRA/BPSAD17 50XI •I I

Lab Code: SWOK Case No:MKF-OH SDG No: 31436

Matrix: (soil/water) SOIL Lab Sample ID: 31436.16

Sample Arnt: 2grn % Moisture 16.04 Date Received: 10/14/97

Extraction Volume: 10ml

Extraction Method: SONC

Date Extracted: '~0/14/97

Date Analyzed: 10/25/97

GPC Cleanup: (Y/N) N Dilution Factor: 50.00

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kg Q

I 2691-41-0
'I 121-82-4
I 99-35-4
I 99-65-0
I 479-45-8
I 98-95-3
I 118-96-7
I 1946-51-0
I 35572-78-2

606-20-2
121-14-2
88-72-2
99-99-0
99-08-1

HMX----------------------------
RDX----------------------------
TNB-----------·--- - --------- ----
DNB----------------------------
TETRYL-------------------------
NB-----~-----------------------

TNT----------------------------
4ADNT--------------------------
2ADNT--------------------------
26DNT-----------~--------------

24DNT--------------------------
2NT----------------------------
4NT----------------------------
3NT-----------------------------

88700
740000
6250
6250
16200
6500
18600
6250
6250
6500
6250
6250
6250
6250

U
U
U
U

U
U
U
U
U
U
U

•
SURROGATE M:10UNT SPIKED (ug/kg dry wt.)
3,4-DNT '

FORM I

20000

•
~. [00
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• LONG PLOT

Injection F: <MC3> 5 sEX1021E,9,1

raY 20
. I

18
I

16
I

14
I

INST ID: IN13, COL. TYPE: ODS-II,

Acquired on 2s-0ct-97 at 00:05:13
Reported on Os-Nov-97 at 08:46:54

10 12
I

0

~
5 '<

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD17 SOX
Sample ID •......................o •••••• : 31436.16

ID: CARB-Os, INJ:200,COL#1

RDX

10

• 15 »3,4DNT
TNT

4ADNT

20

25

•
t:: •



INJECTION

Injection F: <MC3> 5 5EX1021E,9,1

Acquired on 25-0ct-97 at 00:05:13
Modified on 05-Nov-S1 at OS:46:10
Reported on 05-Nov-97 at OS:46:10

ANALYSIS INFORMATION

REPORT

Page 1

•
Analysis IO ••••••• : EXP, GC 200
Analyst name ...... : SS
Comment ••••••••••• : INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-05, INJ:200,COL#1

Number of samples.: 34
Calibration file •• : 5EX1021 Last modified on 30-0ct-S1 at lS:0S:22

Method file ....... : EXPLOS Last modified on 05-Nov-S1 at OS:43:52

Method title •••••• : SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD17 SOX
Sample 10 •••••••••••••••••••••..•••••. : 31436.16·
Sample type •.••••••••••••••••••••••••• : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts: •PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume . (mL) ••••••••••••••••••••••••••• : 20 • 000
Dilution •••••••••••••••••••••••••••••• : 50.000
Amount (g or mL) : 2.000

PEAK INFORMATION

Peak RT mins H ht uV Area uVs u K
1 4.848 1616 12100 88708.484
2 7.365 8440 125513 740054.250
3 15.083 213 4273 19178.939
4 15.723 320 6798 18655.443
5 16.395 56 1349 5411.802

Total 10646 150033 872008.938
Residual 0 0 0.000

••
.:. 102.



.'
Page 1

LONG PLOT

Injection F: <MC3> 3 3CN1027,20,1

sample name ••••••••••••••••••••••••••• : CRA/SPSAD17 50X
sample ID ••••••••••••••••••••••••••••• : 31436.16
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:100, UV

Acquired on 28-0ct-97 at 09:52:21
Reported on 05-Nov-97 at 11:09:52

o

5

8
I

10
I

I

f

12
I

14
I

16 mY
I I I

•

•

10

15

~TNT
P 3,40NT

=~========~~I _ 9.55..-
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Page 1

INJECTION REPORT

Injection F: <MC3> 3 3CN1027,20,1

Acquired on 28-0ct-97 at 09:52:21
Modified on OS-Nov-81 at 10:54:24
Reported on OS-Nov-97 at 10:54:23

ANALYSIS INFORMATION

•

Last modified on OS-Nov-81 at 10:52:08
Last modified on OS-Nov-81 at 10:52:26

Analysis IO ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST IO: IN10, COL. TYPE: LC-CN, IO: LC-CN-07, IN~:100, UV
56
3CN1027A
LCCN
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD17 SOX
Sample IO ••••••••••••••••••••••••••••• : 31436.16
Sample type •••••••••••••••• ~ •••••••••• : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• :. 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
'Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution..••..••••.••••••..•..••.•••.. : 50.000
Amount (g or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

•

Peak
1
2
4

RT mins
7.339
8.336

15.227

Hght uV
512
248
452

Area uVs
9867
5525

18426

ug/Kg Peak name
19018.879 TNT
16571. 7323,4DNT
83299.633 HMX

Total
Residual

1212
5609

33818
179238

118890.242
0.000

'.

•
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LONG PLOT

Injection F: <MC3> 3 3CN1027,20,1

Sample name ••••••••••••••••••••••••••• : CRA/SPSAD17 sox
Sample 10 ••••••••••••••••••••••••••••• : 31436.16
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:100, UV

Acquired on 28-0ct-97 at 09:52:21
Reported on Os-Noy-97 at 11:47:10

8 10 12 1,4116
I I I0.,--..J.---'--L.----l..-...l--,.-L--'--.....;...JL.:--.L..-...l-----L-...I---IL--L_.l..---L_..L----1_....l-_

5

~7.34

r? 2ADNT

=......

• 10
RDX

,,-

•

15
[:/ 15.23
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INJECTION REPORT

Injection F: <MC3> 3 3CNI027,20,1

Acquired on 2S-0ct-97 at 09:52:21
Modified on 05-Nov-Sl at 11:45:5S
Reported on 05-Nov-97 at 11:45:57

ANALYSIS INFORMATION .

•

Last modified bn 05-Nov-S1 at 10:42:36
Last modified on 05-Nov-81 at 11:44:20

Analysis ID ••••••• :
Analyst name •••••• :

. COlMlent ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: INI0, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:I00, UV
56
3CNI027B
LCCN
SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD17 SOX
Sample ID ••••••••••••••••••••••••••••• : 31436.16
sample type ••••••••••••••••••••••••••• : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections~••••••••••••••••• : 1
Bottle Number - : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
'·Volume (mL) ••••••••••••••••••••••••••• : 20.000

Dilution......•.•........•...•........ : 50.000
Amount (9 or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

•

Peak RT mins
2 8.336
3. 9.552

Total
Residual

Hght uV
248

5609

5857
964

Area uvs
5525

179238

184763
28293

ug/Kg Peak name
10649.607 2ADNT

620201. 000 RDX

630850.625
0.000

•
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10
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

-,b Name:

-Lab Code:

SWL-TULSA Contract:

SWOK Case No:MKF-OH

,
ICRA/BPSAD18
1 _

SDG No: 31436

Matrix: (soil/water) SOIL Lab Sample ID: 31436.17

Sample Amt: 2gm % Moisture 2.13 Date Received: 10/1~/97

Extraction Volume: 10ml Date Extracted: 10/14/97

Extraction Method: SONC Date Analyzed: 11/06/97

GPC Cleanup: (Y/N) N Dilution Factor: 2.00

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kg Q

U
U
U
U
U
U
U
U
U
U
U
U
U
U

2200
1000
250
250
650
260
25.0
250

c250
260
250
250
250
250

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB----------------------------
TETRYL-------------------------
NB--------------~--------------

TNT----------------------------
4ADNT---------------------~----

2ADNT--------------------------
26DNT-----~--------------------

24DNT--------------------------
2NT----------------------------
4NT----------------------------
3NT------------------------~----

I 2691-41-0
I 121-82-4
I 99-35-4
I 99-65-0
I 479-45-8
I 98-95-3
I 118-96-7
I 1946-51-0
I 35572-78-2

_ 606-20-2
121-14-2

I 88-72-2
I 99-99-0
I· 99-08-1

,------- ----------------- -'--------
SURROGATE AMOUNT SPIKED (ug/kg dry wt.)
3,4-DNT

20000

FORM I

-
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LONG PLOT

Injection F: <Me3> 6 6EXII04B,1,1

Sample name •• •.••••••••••••••••••••••• • : CRA/SPSAD18
Sample ·ID ...•••••••••••••••••••••••••• : 31436.17
INST. IO: IN12, COL. TYPE: ODS-II, IO: CARB-04, INJ:200,COL#1

Acquired on 06-Nov-97 at 18:23:31
Reported on 25-Nov-97 at 11:15:55

Page 1

•

o

5

10

)

~:> RDX

15
I

20, 2S
I

30
I 3~

10

15

t===========::::======::::::=======:::;::=::=._-- 3,4DNT18.83

20

2S

30

"

•

•
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INJECTION REPORT

Injection F: <MC3> 6 6EX1104B,1,1

Acquired on 06-Nov-97 at lS:23:31
Modified on 25-Nov-S1 at 11:15:00
Reported on 25-Nov-97 at 11:15:26

ANALYSIS INFORMATION

Last modified on lS-Nov-S1 at 14:26:56
Last modified on 25-Nov-S1 at 10:24:50

Analysis ID ••••••• :
Analyst name •••••• :
comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN12, COL. TYPE: ODS-II, ID: CARB-04, INJ:200,COL#1
40
6EX1104
EXPLOS
SWS46-S330

e.

SAMPLE INFORMATION

Sample name ••••••.•.••••.••••••••••••• : CRA/BPSAD18
Sample ID ........•...•........•....•.. : 31436.17
Sample type ....•....•....•............ : Sample
Sample amount ............•.......••... : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••• _, ••••••••••••••••• : '10.000
Dilution _ : 2.000
Amount (g or mL) •••••• -••••••••••.•••••• : 2. 000

PEAK INFORMATION

e

Peak RT mins
1 8.283
2 16.805

Total
Residual

Hght uV
488

31254

31742
277

Area uVs
9080

830648

839728
7078

ug/Kg Peak name
310.532 RDX

20449.246 3, 4DNT 102%

20759.779
174.255

109..



LONG PLOT

Injection F: <MC3> 3 3CNI027,21,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD18 lOX
Sample ID•..•.•••....•...•.•••....••.. : 31436.17
INST ID: INI0, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:I00, UV

Acquired on 28-0ct-97 at 10:33:43
Reported on OS-Nov-97 at 11:10:11

Page 1

•

o
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INJECTION REPORT

Injection F: <MC3> 3 3CN1027,21,1

Acquired on 28-0ct-97 at 10:33:43
Modified on 05-Nov-81 at 10:54:36
Reported on 05-Nov-97 at 10:54:37

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 10:52:08
Last modified on 05-Nov-81 at 10:52:26

Analysis ID •••••• ~:

Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IK10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV
56
3CN1027A
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/SPSAD18 lOX
Sample ID ••••••••••••••••••••••••••••• : 31436.17
Sample type : Sample
Sample amount : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ......•.................. : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
. Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution..••.••......•.•.•••.•·....•••.. : 10.000
Amount (9 ~r mL) •••••••••• '•••••••••••• : 2.000

PEAK INFORMATION

•

Peak RT mins
1 8.325

Total
Residual

Hght uV
1225

1225
o

Area uVs
28971

28971
o

ug/Kg Peak name
17379.148 3,4DNT

17379.148
0.000

'It·1



LONG PLOT

Injection F: <MC3> 3 3CN1027,21,1

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD18 lOX
Sample ID ..••.•.•..•..•••..••.••..••.. : 31436.17
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV

Acquired on 28-0ct-97 at 10:33:43
Reported on OS-Nov-97 at 11:46:48

Page 1
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INJECTION REPORT

Injection F: <MC3> 3 3CNI027,21,1

Acquired on 28-0ct-97 at 10:33:43
Modified on 05-Nov-81 at 11:46:10
Reported on 05-Nov-97 at 11:46:10

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 10:42:36
Last modified on 05-Nov-81 at 11:44:20

Analysis 10 ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: INIO, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:IOO, OV
56
3CNI027B
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA!BPSAD18 lOX
sample, ID ••••••••••••••••••••••••••••• : 31436.17
Sample type ••••••.•..••••••••••••••••• : Sample
Sample amount ••• o

•••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
'Volume (mL) ••••••••••••••••••••••••••• : 20.000
Diluti·on•••••••••••••••••••••••••••••• : 10. 000
Amount (g or 0 mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

•

Peak RT mins
1 8.325

Total
Residual

Hght uV
1225

1225
o

Area uVs
28971

28971
o

ugjKg Peak name
11168.480 2ADNT

11168.480
0.000



CALIBRATION FACTOR DATA
FORM 9A-l

EXPLOSIVE CALIBRATION - METHOD SW846-8330
Instrument ID: IN13

lumn ID CARB-OS

Injection File Name Level 1
Injection File Name Level 2
Injection File Name Level 3
Injection File Name Level 4
Injection File Name L~vel S

Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

Inj 1
SEXI015,4
SEX101S,S
SEX101S,6
SEX-101S,7
SEX101S,8

10/16/97
S

Yes
Area

•

COMPONENT
NAME

Area ICAL FACTOR I Area ICAL FACTORI Area ICAL FACTOR 1 Area ICAL FACTOR I Area ICAL FACTOR I
Level 11 Levell 1 Level 21 Level 2 I Level 31 Level 3 1 Level 41 Level 4 / Level 51 LevelS I

IHMX
IRDX
ITNB
IDNS
ITETRYL
INS
13,4OOT
1TNT
14ADNT
/2ADNT
I26DNT
12400T
12NT
I'

31001
14071
25431
19661
25501

. 24581
28781
28581
20231
22471
21671
25611
14021
12241
15301

3061
3331
8421

12141
6851
7451
5671

10591
8571
9521
5591

10851
4151
3621
4751

870981
441981
700831
494171

.643211
684411
692951
604311
365421
524771
575491
721511
424871
357431
447851

3431
4191
9271

12171
6921
8311
5461
8941
6171
8861
5921

12191
5021
4221
5571

2413041
1272861
1991221
1392201
1847281
1929471
1969661
1757291
1087491
1546221
1621661
2049321
1176541
1003501
1216181

3661
4611

10111
13181
7631
9021
5971
9981
7061

10041
6381

13311
5351
4561
5791

3612011
1942371
295165/
2087861
2743861
2881481
294803 I
2603521
1601781
2282201
2425761
3052981
1777421
1515591
1835821

3651
4711
9971

13181
7541
8951
5941
9861
6901
9841
6381

13161
5391
4591
5851

4742201
2529571
3870221
2747741
3518771
3838711
3882001
3403121
2071341
2959531
3199411
4042061 •
2360761
2005731
2447861

"
'..

.,
~ I

3591
4601
9821

12961
7271
8931
5881
9671
6731
9611
6321

13121
5371
4561
5861 •

•



CALIBRATION FACTOR DATA
FORM 9B

EXPLOSIVE CALIBRATION - METHOD
Instrument ID: IN13e1.umn ID CARB-05

Inj 1
Injection File Name Level 1 . 5EX1015,4.
Injection File Name Level 2 5EX1015,5
Injection File Name Level 3 5EX1015,6
Injection File Name Level 4 5EX1015,7
Injection File Name Level 5 5EX1015,8

SW846-8330

Calibration Date
Number of Calibration Levels:
Line forced thru ~ero

Calculation Method

10/16/97
5

Yes
Area

Component
Name

I Mean 1 % RSD ICorr. I Slope 1Intercept I
ICal Factor I Coeff. I, area/amt 1 I

HMX 3481 7.24 0.99985 362 0.0001
RDX 4'291 13.31 0.99966 463 0.000
TNB 9521 7.26 0.99975 990 0.000
DNB 12731 4.17 0.99980 1304 0.000
TETRYL 7241 4.87 0.99933 740 0.000
NB 8531 7.84 0.99989 893 0.000
3,4DNT 5781 3.72 0.99983 590 0.000

~
9811 6.06 0.99961 976 0.000

~T 7091 12.63 0.99932 682 0.000
ru:JNT 9571 4.65 0.99944 973 0.000

26DNT 6121 5.82 0.99988 634 0.000
24DNT 12531 8.26 0.99986 1314 0.000
2NT 5051 10.45 0.99993 536 0.000
4NT 4311 9.61 0.99989 456 0.000
3NT 556~ 8.4-2 0.99996 584 0.000

e I "

.....~..

", ,-
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CALIBRATION FACTOR DATA
FORK 9C

r ·tinuing Calibration
. :inuing Cal Date

Continuing Cal Level
Instrument ID
Column ID
Injection File Name
Calculation Mode

Initi~l Calibration Date: 10/16/97
#: 4

10/17/97
3
IN13
CARB-05
5EX1015B,6
Area

•
I
I·

Component
Name

/ .Response 1 Cont 'CF I Init CF I %D 1 Init CF I
1 Cont Std I I Mean·1 I Slope 1

%D

IHMX I 2349341 356 3481 2.381 3621 ~.541

IRDX I 1252861 454 4291 5.841 4631 1.941
ITNB I 1926681 978 9521 2.75 990 1.191
IDNB 1 1353691 1282 12731 0.73 1304 1. 721
ITETRYL . I 1717191 710 7241 2.03 740 4.081
INB 1 1893321 885 8531 3.73 893 0.971
13,4DNT / 189686/ 575 578/ 0.64 590 2.661
ITNT I 1641451 933 9811 4.91 976 4.421
14ADNT 1 1002481 651 7091 8.15 682 4.521
12ADNT I 1415671 919 9571 3.99 973 5.481
/26DNT I 1574301 620 6121 1.29 634 2.281
/24DNT 1 1971311 1280 12531 2.19 1314 2.601
12NT I 1173901 534 5051 5.58 536 0.501
14NT I 1000901 455 4311 5.51 456 0.301

r I 1221511 582 5561 4.56 584 0.381 •

•
. :r~;.
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CALIBRATION FACTOR DATA
FORK 9C

Initial Calibration Date:

'
~tinU~ng Calibration #:

:inuing Cal Date
v.!tinuing Cal Level

Instrument 1D
Column 1D
Injection File Name
Calculation Mode

10/16/97
5
10/18/97
3
1N13
CARB-05
5EX1015C,9
Area

-------------------------------------------------------------------~--------

Component 1 Response I Cont CF I 1nit CF I %D 1 1nit CF I %D I
Name 1 Cont Std I I Mean 1 1 Slope 1 I-

----------------------------------------------------------------------------
HMX 249718 378 348 8.831 362 4.661
RDX- 134479 487 429 13.601 463 5.261
TNB 202583 1028 952 8.031 990 3.901
DNB 143737 1361 1273 6.951 1304 4.351
TETRYL 178575 738 724 1.891 740 0.251
NB 191055 893 853 4.671 893 0.071
3,4DNT 200170 607 578 4.861 590 2.721
TNT 174788 993 981 1.261 976 1. 771
4ADNT 106475 691 709 2.441 682 1.411
2ADNT 151593 984 957 2.811 973 1.211
26DNT 166415 655 612 7.071 634 3.301
24DNT 208979 1357 1253 8.341 1314 3.261

12NT 119687 544 505 7.651 536 1. 4·41
14NT 1025621 466 431 8.121 4561 2.161

e~ 1242681 592 556 6.371 5841 1.351

e·
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CALIBRATION FACTOR DATA
FORM 9C

•
10/16/97
6
10/18/97
3
IN13
CARB-05
5EX1015D,2

: 'Area

Initial Calibration Date:
Cr-tinuing Calibration #:
i ;inuing Cal Date
(,...,.ttinuing Cal Level
Instrument ID
Column ID
Injection File Name
Calculation Mode

----------------------------------------------------------------------------
Component I Response I Cont CF I Init CF I %D I Init CF I . %D

Name I Cont Std I I Mean I / Slope I
----------------------------------------------------------------------------
IHMX 2384531 3611 3481 3.92 3621 0.07
/RDX 1305451 4731 4291 10.28 4631 2.18
/TNB 1956601 9931 9521 4.34 9901 0.35
/DNB 1366001 12941 12731 1. 64 13041 0.83
ITETRYL 174591/ 7211 7241 0.39 7401 2.47
INB 1899031 8871 8531 4.04 893/ 0.68
/3,4DNT 192679/ 584/ 578/ 0.93 5901 1.12
/TNT 166843/ 9481 9811 3.35 9761 2.85
/4ADNT 1015551 6591 7091 6.95 6821 3.28
12ADNT 1459921 9481 9571 0.99 9731 2.53
/26DNT 1598061 6291 6121 2.81 6341 0.80
/24DNT 2006631 13031 12531 4.02 1314/ . 0.85
12NT 1184651 5381 5051 6.55 5361 0.41
14NT 1009321 4591 4311 6.40 4561 0.54
I .., 1233621 5871 5561 5.59 5841 0.61 •

'.' ••
".".....:....
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CAL:IBRAT:ION FACTOR DATA
FORM 9C

Initial Calibration Date:

'

ntinuing Calibration #:
":inuing Cal Date

__.tintiing Cal Level
Instrument ID
Column 10"
Injection File Name
Calculation Mode

10/16/97
7
10/18/97
3
IN13
CARB-05
5EX1015D,9
Area

----------------------------------------------------------------------------
Component 1 Response I Cant CF I Init CF I %D 1 Init CF I %0 I

Name I Cont Std I "I Mean I I Slop"e I I
----------------------------------------------------------------------------
IHMX 2375121 360 348 3.511 3621 0.46
IRDX 130257/ 472 429 10.041 4631 1.95
lTNB 194101 985 952 3.511 9901 0.45
IDNB 136175 1290 1273 1.331 13041 1.14
ITETRYL 173156 716 724 1.211 7401 3.28
INB 188999 883 853 3.551 8931 1.15
13,'40NT 191656 581 578 0.401 5901 1. 65
ITNT 167039 949 981 3.231 9761 2.74
14AONT 101562 659 709 6.941 6821 3.27
12ADNT 145148 943 ,957 1. 561 9731 3.09
I 26DNT 158920 626 612 2.241 6341 1.35
1240NT 200229 1300 1253 3.801 13141 1. 07
12NT 117991 536 505 6.121 5361 0.01
14NT 100408 456 4311 5.851 4561 0.02e1T 122581 584 5561 4.931 5841 0.03

•
...



CALIBRATION FACTOR DATA
FORM 9C

Initial Calibration Date:
r ·tinuing Calibration #:
·;inuing Cal Date
Cuntinuing Cal Level
Instrument ID
Column ID
Injection File Name
Calculation. Mode

10/16/97
8
10/19/97
3
IN13
CARB-05
5EX1015D,19
Area

•
Component

Name
I Response I Cont CF I Init CF I
/ Cont Std I . / Mean I

%0 I Init CF I
I Slope I

%0

IHMX 238270 '361 3481 3.84 3621 0.141
IRDX 130381 472 429/ 10.14 4631 2.051
ITNB 194838 989 9521 3.90 9901 0.071
IDNB 136549 1293 1273/ 1. 60 13041 0.871
ITETRYL 173655 718 7241 0.92 7401 3.001
INB 188690 882 8531 3.38 8931 1.311
13,4DNT 192303 583 5781 0.73 5901 1.311
ITNT 168198 956 9811 2.56 9761 2.061
14ADNT 101820 661 7091 6.71 682/ 3.021
12ADNT 146552 952 9571 0.61 9731 2.161
1260NT 160171 631 6121 3.05 6341 0.581
1240NT 200944 1305 12531 4.17 13141 0.711
12NT 118782 540 5051 6.83 5361 0.681
14NT 100963 459 4311 6.44 456/ 0.571

T 122349 583 5561 4.73 5841 0.221 •

0 •
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CALIBRATION FACTOR DATA
FOBK 9C

10/16/97
9
10/19/97
3
IN13
CARB-05

• 5EX1015E,1
Area

Initial Calibration Date:

•

·... tinuing Calibration #:
tinuing Cal Date

Continuing Cal Level
Instrument ID
Column ID
Injection File Name
Calculation Mode

Component
Name

1 Response I Cont CF I Init CF I ·%D I Init CF I
I Cont Std I I Mean I I Slope I

%D

~----------------------------------------------------- ----------------------
IHMX 239757 '363 3481 4.491 362 0.481
IRDX 124426 451 4291 5.111 463 2.611
ITNB 197895 1005 9521 5.53 990 1. 491
IDNB 140500 1330 12731 4.54 1304 2.001
ITETRYL 181010 748 7241 3.28 740 1.111
INB 196448 918 8531 7.63 893 2.751
13,4DNT 199677 605 5781 4.60 590 2.471
1TNT 175351 996 981/ 1.58 976 2.101
14ADNT 104792 680 7091 3.99 682 0.191
12ADNT. 151897 986 9571 3.02 973 1. 411
126DNT 160277 631 6121 3.12 634 0.511
I24DNT 208082 1351 12531 7.87 1314 2.811
12NT 119882 545 5051 7.82 536 1.611
14NT 102364/ 465 4311 7.91 456 1.971

.~ 1240721 591 5561 6.20 584 1.191

•
,.



CALIBRATION FACTOR DATA
FORM 9C

Initial Calibration Date:
C-~tinuing Calibration #:

:inuing Cal Date
(,v'ltinuing Cal Level
Instrument ID
Column IO
Injection File Name
Calculation Mode

10/16/97
10
10/20/97
3
IN13
CARB-05
5EX1015E,9
Area

•
---~------------------------------------------------------------------------

Component I Response / Cont CF I Init CF 1 %0 I Init CF 1 %0
Name I Cont Std I 1 Mean °I 1 Slope I

----------------------------------------------------------------------------
IHMX 1 243625/ 3691 348 6.17 362 ?-.101
JRDX 1 1330041 4821 429 12.36 463 4.101
ITNB 1 1980191 10051 952 5.60 990 1.56
IDNB / 1395791 13221 1273 3.86 1304 1.33
ITETRYL 1 1745291 721/ 724 0.42 740 2.51
INB I 1907641 8911 853 4.51 893 0.22
13,4DNT 1 1969741 5971 578 3.18 590 1.08
ITNT °1 1708861 9711 981 1. 00 976 0.50
14ADNT / 1041171 6761 709 °4•60 682 0.83
12ADNT 1 1486441 9651 957 0.81 973 0.76
I 26DNT 1 1627551 6411 612 4.71 634 1.03
/240NT 1 2050721 13321 1253 6.31 1314 1.32
12NT I 1202731 5471 505 8.17/ 536 1. 94
14NT 1 1027881 4671 4311 8.361 456 2.39,

"'l' I 1236521 5891 5561 5.841 584 0.84 •

•
.... r
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CALIBRATION FACTOR DATA
FORM 90

EXPLOSIVE CALIBRATION - METHOD SW846-8330. ,

~ jection volume = 200uL

Amount Units = ng

COMPONENT, IAMT ON COLIAMT ON COL/AMT ON COLIAMT ON COLIAMT ON COLI
NAME 1 Levell/ Level 21 Level 31 Level 41 Level, 51

IHMX 10.1401 254.0001 660.0001 990.0001 1320.000
IRDX 4.2201 105.6001 276.000 412.0001 550.000

'/TNB 3.020 75.600/ 197.000 296.0001 394.000
IDNB 1. 620 40.6001 105.600 158.4001 212.000
/TETRYL 3.720 93.0001 242.000 364.0001 484.000
INB 3.300 82.4001' 214.00'0 322.0001 430.000
13,4DNT 5.080 126.800/ 330.000 496.0001 660.000
ITNT 2.700 67.6001 176.000 264.0001 352.000
14ADNT 2.360 59.200/ 154.000 232.0001 308.000
J2ADNT 2.360 59.2001 154.000 232.0001 308.000
I26DNT 3.880 97.2001 254.000 380.0001 506.000
I 24DNT 2.360 59.200/ 154.000 232.0001 308.000
12NT 3.380 84.6001 220.000 330.0001 440.000
14NT 3.380 84.6001 220.000 330.0001 440.000
13NT 3.220 80.4001 210.000 314.0001 418.000

•

•
",.. 132:"



3trument ID : IN13
~olumn ID : CARB-05
C~libration Date 10/16/97
Number of Calibration Levels: 5

EXPLOSIVE

COMPONENT
NAME

CALIBRATION FACTOR DATA
FORM 9E

CALIBRATION - METHOD SW846-8330

~ ~ ~ I ~ ~

Level 1 Level 2 Level 3 I Level 4 Level 5

•

I ~ I ~ I ~ I ~ I ~

ICont CAl ICont CA2 ICont CA3 ICont CA4 ICont CAS

IHMX
IRDX
ITNB
IDNB
ITETRYL
INB
13,4DNT
/TNT
14ADNT
12ADNT
I26DNT
124DNT
12NT
12NT
14NT
/3NT

COMPONENT
NAME

IHMX
IRDX
ITNB
IDNB
/TETRYL
INB
13,4DNT
ITNT
14ADNT
I2ADNT
126DNT
124DNT
12NT
14NT
J3NT

4.85
7.38

10.01
12.27
13.04
13.96
15.16
15.80
16.49
17.38
18.51
19.17
22.53

24.12
26.03

4.841
7.36
9.99

12.25
13.00
13.94
15.11
15.76
16.43
17.30
18.44
19.10
22.48
24.03
25.89

·4.85
7.37

10.01
12.27
13.04
13.96
15.14
15.78
16.49
17.37
18.48
19.14
22.50

24.06
25.94

4.84
7.36
9.99

12.26
13.04
13.94
15:13
15.77
16.49
17.39
18.48
19.14
22.49
24.04
25.92

4.85
7.37

10.01
12.28
13.05
13.97
15.16
15.80
16.51
17.40
18.52
19.18
22.57

1
24.141
26.011

4.85
7.38

10.01
12.28
13.07
13.95
15.16
15.80
16.52
17.42
18.51
19.17
22.55
24.11
25.99

4.841
7.371

10.001
12.271
13.041
13.961
15.151
15.791
16.501
17.381
18.501
19.161
22.551

1
24.111
25.991

4.861
7.39

10.02
12.29
13.11
13.95
15.17
15.82
16.56
17.47
18.53
19.20
22.53
24.08
25.96

4.841
7.361

10.00
12.27
13.04
13.96
15.15
15.79
16.50
17.38
18.50
19.16
22.54

24.11/
25.981

4.841
7.381

10.021
12.291
13.08
13.98
15.18
15.82
16.56
17.45
18.54
19.21
22.58
24.14
26.02

•

STD_DEV I 3X SO 1 AVE+-3X SO
I 1

COMPONENT
NAME

IHMX
'X

I.L-1B
fDNB
/TETRYL
INB
J3,4DNT

I
I
I
I
1
1
I

AVE RT

4.841
7.361

10.001
12.261
13.031
13.951
15.141

0.0161
0.0281
0.0251
0.0281
0.0511
0.0221
0.0331

0.04814.79 - 4.89
0.08317.28 - 7.44
0.07619.92 - 10.07
0.083112.18 - 12.35
0.152112.88 - 13.18
0.067113.89 - 14.02
0.099115.04 - 15.24

•
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ITNT
·14ADNT

12AONT
I260NT
1240NT
I ""IT•.~

•

•

15~781

16.481
17.371

. 18.491
19.151
22.531
24.091
25.971

.,~~~1~~,; .. "
0.03,5!!, 0.104115.68 - 15.88
0.0531 0.160116.32 - 16.64.
0.0~21 0.187117.18 - 17.56
0.04PJ 0.119118.37 - 18.61
0.0421 0.125119.03 - 19.28
0.0371 0.111122.42 22.64
0.0401·.0.121/23.97 - 24.21
0.0461 0.139125.83 - 26.11

....... 13"t



~'strument ID : IN13
Lumn ID : CARE-Os

~alibration Date 10/16/97
Number of Calibration Levels: 5

EXPLOSIVE

COMPONENT
NAME

CALIBRATION FACTOR OAT
FORM 9E

CALIBRATION - METHOD SW846-8330,

RT RT RT RT RT
Level 1 Level ~ Level 3 Level 4 Level 5

•

I ~ I ~ I ~ I ~ I ~

ICont CA6 ICont CA7 ICont CA8 ICont CA9 ICont CA10

IHMX
IRDX
lTNB
IDNB
ITETRYL
INB
J3,4DNT
ITNT
14ADNT
12ADNT
I26DNT
I 24DNT

" 12NT
12NT
14NT
13NT

COMPONENT
NAME

IHMX
IRDX
ITNB

DNB
TETRYL
NB
3,4DNT
TNT
4ADNT
2ADNT
26DNT
24DNT
2NT
4NT
3NT

4.851
7.381

10.011
12.271
13.04
13.96
15.16
15.80
16.49
17.38
18.51
19.17
22.53

24.12
26.03

4.821
7.331
9.971

12.231
12.981
13.931
15.10-\

"15.741
16.421
17.291
18.441
19.091
22.491
24.061
25.931

4.85
7.37

10.q1
12.27
13.04
13.96
15.14
15.78
16.49
17.37
18.48
19.14
22.50

24.06
25.94

4.861
7.38

10.02
12.29
13.05
13.98
"15".17
15.80
16.50
17.38
18.51
19.17
22.56
24.12
25.991

4.851
7.371

10.011
12.28
13.05
13.97
15.16
15.80
16.51
17.40
18.52
19.18
22.57

24.14
26.01

4.831
7.341
9.981

12.251
12.981
13.951
15.131
15.761
16.44\
17.311
18.461
19.121
22.531
24.101
25.971

4.841
7.371

10.00
12.27
13.04
13.96
15.15
15.79
16.50
17.38
18.50
19.16
22.55

24.11
25.99

4.801
7.271
9.921

12.191
12.901
13.901
15.061
15.691
16.361
17.231
18.401
19.061
22.481
24.031
25.901

4.841
7.361

1(30 00 I
12.271
13.041

"13.961
15.151
15.791
16.501
17.381
18.501
19.161
22.541

I
24.111
25.981

4.841
7.36

10.01
12.28
13.04
13.98
15.17
15.80
16.51
17.39
18.52
19.18
22.59
24.16
26.03

•

COMPONENT
NAME

AVE RT STD_DEV I 3X SD 1 AVE+-3X SD
I 1

IHMX
'T)DX

TB
iuNB
ITETRYL
INB
13,4DNT
ITNT

4.841
7.361

10.001
12.261
13.031
13.951
15.141
15.781

0.0161
0.0281
0.0251
0.0281
0.0511
0.0221
0.0331
0.0351

0.04814.79 - 4.89
0.08317.28 - 7.44
0.07619.92 - 10.07
0.083112.18 - 12.35
0.152112.88 - 13.18
0.067113.89 - 14.02
0.099115.04 - 15.24
0~104115.68 - 15.88

'.
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14ADNT
12ADNT
I 26DNT
I 24DNT
12NT '

.~,

•

•

i'" . "~' t1; i~ .~

16.481" 0.0~3;F
17.371 0.0621:
18.491 0.04,o,f
19.151 0.04'2'1'
22.531 0.0371
24.091 0.0401
25.971 0.0461

- ,

0.160116.32 16.64
0.187117.18 - 17.56
0.119118.37 - 18.61
0.125119.03 - 19.28
0.111122.42 - 22.64
0.121123.97 -24.21
0.139125.83 - 26.11

~ .~:: < •
'",'.'
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LONG PLOT

Injection F: <MC3> 5 5EX1015,4,1

Sample name ••••••••••••••••••••••••••• : EXP L1 SOIL STD
Sample ID ......•.•.•"...••............. : 1-90: IAl
INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-Os, INJ:200,COL#1

Acquired on 16-0ct-97 at 02:01:39
Reported on 19-Nov-97 at 09:56:48
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INJECTION REPORT

Injection F: <MC3> 5 SEXI01S,4,1

Acquired on 16-0ct-97 at 02:01:39
Modified on.23-0ct-Sl at 13:3S:40
Reported on 23-0ct-97 at 13:40:29

ANALYSIS INFORMATION

Last modified on 23-0ct-Sl at 13:39:04
Last modified on 23-0ct-Sl at 13:40:14

Analysis ID ••••••• :
Analyst name •••••• :
comment •••...••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-OS, INJ:200,COL#1
31
SEXI01S
EXPLOS
SWS46-S330

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP Ll SOIL STD
Sample 10 ••••••••••••••••••••••••••••• : 1-90:IA1'
Sample type ••••••••••••••••••••••••••• : Standard
Sample amount : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 1
Response factor update ••••••••••.••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors.:
Volume (mL) •••• ', •••••••••••••••••••••• : 1.000
Dilution...•••.••.•••••..•••••.•..•.•• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs ug/mL Peak name
1 4.848 423 3100 0.043 HMX
2 7.376 104 1407 0.015 RDX
4 10.005 169 2543 0.013 TNB
5 12.267 102 1966 7.704E-003 DNB
6 13.035 135 2550 0.017 TETRYL
7 13.957 126 2458 0.014 NB
8 15.157 138 2878 0.025 3,4DNT
9 15.797 120 2858 0.015 TNT

• 10 16.491 70 2023 0.018 4ADNT
11 17.381 82 2247 0.012 2ADNT

138



Page 2

Peak RT mins Hght uV Area uVs ug/mL Peak name
12 18.512 91 2167 0.017 26DNT •13 19.173 103 2561 9.964E-003 24DNT
14 22.533 54 1402 0.013 2NT
15 24.117 46 1224 0.014 4NT
16 26.032 49 1530 0.013 3NT

Total 1811 32915 0.248
Residual 74 2429 0.026

•

~ . ••
~. i 39



• LONG PLOT

Injection F: <Me3> 5 5EXI015,5,1

Sample name••••••••••••••••••••••••••• : EXP L2 SOIL STD
Sample ID •.••••••••••••••••••••••••••• : 1-89:IA2
INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-OS, INJ:200,COL#1

Acquired on 16-0ct-97 at 02:46:21
Reported on 19-Nov-97 at 09:57:29

Page 1

•
"_:'.~' -:, .

,~. 14 b



Page 1

INJECTION REPORT

Injection F: <MC3> 5 SEX1015,5,1

Acquired on 16-0ct-97 at 02:46:21
Modified on 23-0ct-81 at 13:38:46
Reported on 23-0ct-97 at 13:40:51

ANALYSIS INFORMATION

•

Last modified on 23-0ct-81 at 13:39:04
Last modified on 23-0ct-81 at 13:40:14

Analysis ID ••••••• :
Analyst name •••••• :
comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title .••••• :

EXP, GC 200
SS
INST ID: IN13,.COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#1
31
5EX101S
EXPLOS
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L2 SOIL STD
Sample ID~ •••••••••••••••••••••••••••• : 1-89:IA2
Sample type ..•....•.•.•..•...•.•..•... : Standard
Sample amount .....•.•.....•..•.••.•... : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 2
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Va1uma \ (mL) •••••••••••••••••••••••••• • : 1.000
Dilution•••.•••••• ~ •••••••••••••• ~ •• ~.: 1.000
Amount (g or mL) •••• ~ ••••••••••••••••• : 1.000

•

. . .

PEAK INFORMATION

Peak RT mins Hght uv Area uVs
1 4.848 11193 87098
2 7.371 3049 44198
3 10.011 4445 70083
4 12.272 2603 49417
5 13.035 3416 64321
6 13.957 3289 68441
7 15.141 3425 69295
8 15.776 2796 60431
9 16.485 1444 36542

10 17.365 1984 52477

ug/mL Peak name
1.218 HMX
0.480 RDX
0.359 TNB
0.194 DNB
0.435 TETRYL
0.390 NB
0.601 3,4DNT
0.320 TNT
0.319 4ADNT
0.277 2ADNT •

...... 141



Page 2
J '.

.' Peak RT mins Hght uV Area uVs ug/mL Peak name
11 18.480 2379 57549 0.462 26DNT
12 19.141 2750 72151 0.281 24DNT
13 22.501 1462 42487 0.400 2NT
·14 24.064 1182 35743 0.395 4NT
15 25.936 1363 44785 0.386 3NT

Total 46781 855019 6.516
Residual 0 0 .0.000

•

•
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LONG

Injection F: <MC3> 5 5EX1015,6,1

PLOT

Page 1.

•
Sample name••••••••••••••••••••••••••• : EXP L1 SOIL STD
Sample ID •..•••••••.••••••••••....·.•.• : 1-88: IA3
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#1

Acquired on 16-0ct-97 at 03:31:02
Reported on 19-Nov-97 at 09:58:11
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INJECTION REPORT

Injection F: <MC3> 5 5EX1015,6,1

Acquired on 16-0ct-97 at 03:31:02
Modified on 23-0ct-81 at 13:38:50
Reported on' 23-0ct-97 at 13:41:15

ANALYSI~ INFORMATION

Analysis I~ ••• ~ ••• : EXP, GC 200
Analyst name •••••• : SS
comment ••••••••••• : INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,coL#1
Number of samples.: 31
Calibration file •• : 5EX1015 Last modified on 23-0ct-81 at 13:39:04
Method file .•••••• : EXPLOS Last modified on 23-0ct-81 at 13:40:14
Method title •••••• : SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L1 SOIL STD
Sample ID •••.•••••••••••••••••.••••••• : 1-88:IA3
Sample type .....••....•....•.•.••••••• : Standard
Sample amount .•....................... : 1.0000
Number of inj ections ••••••••••.••••••• : "1
Bottle Number : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••. "•••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 1.000
Dilution.•..•.•.••••••••••••.•.••••••• : 1.000
Amount (9 or mL) •••••••••••••••••••••• : '1.000

PEAK INFORMATION

•

Peak
1
2
3
4
5
6
7
8
9

10

RT mins
4.848
7.371

10.011
12.277
13.045
13.968
15.163
15.797
16.507
17.397

Hght uV
30987

8642
12531

7273
9610
8983
9497
7944
4211
5731

Area uVs
241304
127286
199122
139220
184728
192947
196966
175729
108749
154622

:- . ~i:'
. 'I'.';;: '.:

ug/mL Peak name
3.358 HMX
1.372 RDX
1.011 TNB
0.542 DNB
1.241 TETRYL
1.092 NB
1.697 3,4DNT
0.921 TNT
0.938 4ADNT
0.809 2ADNT
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Peak RT mins Hght uV Area uvs ug/mL Peak name
11 18.517 6605 162166 1.294 26DNT •12 19.179- 7649 204932 0.792 24DNT
13 22.571 3991 117654 1.104 2NT
14 24.139 3258 100350 1.106 4NT
15 26.011 3717 121618 1.047 3NT

Total 130629 2427393 18.326
Residual 0 0 0.000

•

'. •



Page 1

•""

""

LONG PLOT

Injection F: <Me3> 5 5EX1015,7,1

sample name••••••••••••••••••••••••••• : EXP L4 SOIL STD
Sample ID •••.•••..•••••••••••••••••••• : 1-87:IA4
INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-Os, 1NJ:200,COL#1

Acquired on 16-0ct-97 at 04:15:45
Reported on 23-0ct-97 at 13:44:55
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:I:NJECT:I:ON REPORT

InJection F: <MC3> 5 SEX101S,7,1

Acquired on 16-0ct-97 at 04:15:45
Modified on 23-0ct-81 at 13:38:58
Reported on 23-0ct-97 at 13:41:39

ANALYSIS INFORMATION

•

Last modified on 23-0ct-81 at 13:39:04
Last modified on 23-0ct-81 at 13:40:14

Analysis ID.~ ••••• :
Analyst name •••••• :
comment ••......••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN13', ·COL. TYPE: ODS-II, ID: CARS-OS, INJ:200,COLl1..
31
5EX1015
EXPLOS
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L4 SOIL STD
Sample. IC: ......•.•................•.. : 1-87: IA4
Sample type ••••••••••••••••••••••••••• : Standard
Sample amount ....................•.... : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 4
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCE~T MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 1.000
Dilution••••••••••••••••••• ~ •••••••• ~.: l.COO
Amount (9 or mL) •••• ~ ••••••••••••••••• : 1.000

•

PEAK INFORMATION

Peak RT mins Hght uV Area uVs ug/mL Peak name
1 4.837 45910 361201 4.979 HMX
2 7.365 12750 194237 2.084 RDX
3 10.000 18361 295165 1.487 TNB
4 12.272 10741 208786 0.804 DNB
5 13.040 14130 274386 1.828 TETRYL
6 13.963 13324 288148 1.614 NB
7 15.152 14141 294803 2.503 3,4DNT
8 15.787 11692 260352 1.341 TNT •
9 16.496 6165 160178 1.347 4ADNT

10 17.381 8416 228220 1.173 2ADNT
-... •

.'
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• Peak RT mins Hght uV Area uvs ug/mL Peak name
.11 18.501 9827 242576 1.918 26DNT
12 19.163 11359 305298 1.168 24DNT
13 22.549 5968 177742 1.660 2NT
14 24.112 4867 151559 1.663 4NT
15 25.989 5541 183582 1.575 3NT

Total. 193190 3626234 27.146
Residual 0 0 -0.000

•

•

Page 2
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Injection F: <HC3> 5 5EX1015,8,1

LONG PLOT

•
Sample name ••••••••••••••••••••••••••• : EXP L5 SOIL STD
Sample ID ..••••••••••••..••••••••••••• : 1-86:IAS
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#1

Acquired on 16-0ct-97 at 05:00:27
Reported on 23-0ct-97 at 13:43:01
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INJECTION REPORT

Injection F: <KC3> 5 5EX1015,8,1

Acquired on 16-0ct-97 at 05:00:27
Modified on 23-0ct-81 at 13:39:06
Reported on 23-0ct-97 at 13:42:02

ANALYSIS INFORMATION

Analysis ID ••••••• : EXP, GC 200
Analyst name •••••• : SS
comment ••••••••••• : INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#1
Number of samples.: 31
Calibration file •• : 5EX1015 Last modified on 23-0ct-81 at 13:39:04
Method file ••••••• : EXPLOS Last modified on 23-oct-81 at 13:40:14
Method title•••••• : SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L5 SOIL STD
Sample ID ••.•••••••••••••••••••••••••• : 1-86: lAS"
Sample type ..•..•••••.••••.••••.•••••• : Standard
Sample amount ••.•........•.......•••.• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••.•••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 5
Response factor update •••••••••••••••• : Initialise

~ilution factor amounts:
PERCENT MOISTURE ••••••••••••••••••••• ·.: 0.000

User factors:

•

Volume (mL) ••••••••••••••••••••••••••• :
Dilution :
Amount (9 or mL) •••••••••••••••••••••• :

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 4.837 58758 474220
2 7.360 15916 252957
3 10.000 23194 387022
4 12.272 13731 274774
5 13.035 17620 351877
6 13.963 17277 383871
7 15.152 18179 388200
8 15.787 14932 340312
9 16.496 7765 207134

10 17.376 10631 295953

1.000
1.000
1.000

ug/mL Peak name
6.559 HMX
2.733 RDX
1. 956 TNB
1.053 DNB
2.380 TETRYL
2.149 NB
3.288 3,4DNT
1.744 TNT
1.735 4ADNT
1.522 2ADNT

1'50
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Peak RT mins Hght uV Area uVs ug/mL Peak name
11 18.496 12685 319941 2.523 26DNT •12 19.157 14672 404206 1.538 24DNT
13 22.544 7804 236076 2.201 2NT
14 24.107 6361 200573 2.198 4NT
15 25.979 7298 244786 2.096 3NT

Total 246822 4761903 35.675
Residual 0 0 0.000

•

......\ ..: .....
. ~~.

151

•



e- LONG PLOT

Injection F: <Me3> 5 SEX101SS,6,1

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STO
sample ID •..•.••••••..•••••••••••.•••• : 1-111:CA4
INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-OS, INJ:200,COL#1

Acquired on 17-oct-97 at 19:26:19
Reported on 19-Nov-97 at 09:49:04
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J:NJECTJ:ON REPORT

Injection F: <MC3> 5 5EX1015B,6,1

Acquired on 17-0ct-97 at 19:26:19
Modified on lS-0ct-S1 at 12:20:50
Reported on 19-Nov-97 at 09:4S:36

ANALYSIS INFORMATION

•

Last modified on 17-Nov-S1 at 21:07:32
Last modified on 19-Nov-S1 at 09:45:4S

Analysis IO ••••••• :
Analyst name•••••• :
Cormnent ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST IO: IN13" COL. TYPE: ODS-II, IO: CARS-Os, INJ:200,COL#1
7
5EX1015
EXPLOS
SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STO
Sample ID ..•..•••.•••...........•..••• : 1-111:CA4
Sample type ...•..••••.•.••.•..••••.•.• : Standard
Sample amount .•••...•.••••••..•••••..• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ..•.•••••.•..•.......••.. : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier •••••••••• : 3
Response factor update •••••••••••••••• : No update

Dilution factor amounts:
'PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
volume (mL) ••••••••••••••• ~ ••••••••••• : 1.000
Dilution•.•..•..•••••.•..••..•....••.·•• : 1.000
Amount (g or mL) •••••••••••••••••••••• :1000.000

•

PEAK INFORMATION

Peak RT mins Hght uv Area uVs
1 4.859 29826 234934
2 7.387 8121 125286
3 10.016 11795 192668
4 12.288 6899 135369
5 13.109 8809 171719
6 13.952 8800 189332
7 15.168 9050 189686
8 15.819 7375 164145
9 16.555 3813 100248

10 17.467 5217 141567

ug/mL Peak name
3.415 HMX
1.520 RDX
1.027 TNB
0.552 DNB
1.199 TETRYL
1.128 NB
1. 706 3, 4DNT
0.905 TNT
0.794 4ADNT
0.782 2ADNT

.. ~
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• Peak RT mins Hght uV Area uVs ug/mL Peak name
11 18.533 6335 157430 1.316 26DNT
12 19.195 7311 197131 0.798 24DNT
13 22.528 3953 117390 1.151 2NT
14 24.080 3221 100090 1.145 4NT
15 25.957 3700 122151 1.112· 3NT

Total. 124226 2339148 18.552
Residual 0 0 0.000

•

• .. '.

Page 2
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LONG PLOT

Injection F: <MC3> 5 5EX1015C,9,1

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STD
Sample ID •••••••••••..••••••••.•••.••• : 1-111:CAS
INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-Os, INJ:200,COL#1

Acquired on 1S-0ct-97 at 02:53:13
Reported on 19-Nov-97 at 09:49:52
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~NJECT~ON REPORT

Injection F: <MC3> 5 5EXI015C,9,1

Acquired on lS-0ct-97 at 02:53:13
Modified on lS-oct-Sl at 12:22:02
Reported on 19-Nov-97 at 09:49:27

ANALYSIS INFORMATION

Last modified on 17-Nov-81 at 21:07:32
Last modified on 19-Nov-81 at 09:45:48

Analysis ID ••••••• :
Analyst name •••••• :
comment ...•••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: INl3, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#l
27
5EXl015
EXPLOS
SWS46-S330

e·

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STD
Sample ID .••..••••.....••..•••...•..•• : 1-111:CAS
Sample type ........................•.. : Standard
.Sample amount •••.•.•••'....••..•••..•.• : 1.0000
Number of injections•••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update•••••••••••••••• : No update

.Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:

e

Volume (alL,) ••••••••••••••••••••••••••• :
Dilution•••..•••••••.••••••••••••••••. :
Amount (9 or mI.) •••••••••••••••••••••• :

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 4.843 32449 249718
2 7.381 9331 134479
3 10.016 13002 202583
4 12.293 7686 143737
5 13.083 9467 178575
6 13.979 9248 191055
7 15.179 9914 200170
8 15.819 8081 174788
9 '16.555 4288 106475

10 17.451 5886 151593

1.000
1.000
1000.000

: ; ':..
. ',.J>."•

. '

...~.< ...
. ". ~.

ug/mL Peak name
3.630 HMX
1.632 RDX
1.080 TNB
0.586 DNB
1.247 TETRYL
1.139 NB
1.800 3,4DNT
0.964 TNT
0.844 4ADNT
0.838 2ADNT

.~ .,. 15'6
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Peak RT mins Hght uV Area uvs ug/mL Peak name •11 18.544 6913 166415 . 1.391 26DNT
12 19.211 7982 208979 0.846 24DNT
13 22.581 4129 119687 1.173 2NT
14 24.139 3378 102562 1.173 4NT
15 26.021 3850 124268 1.132 3NT

Total 135604 2455085 19.474
Residual 0 0 0.000

•
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• LONG PLOT

Injection F: <Me3> 5 5EX10150,2,1

Sample name••••••••••••••••••••••••••• : EXP L3 SOIL STO
. Sample ID •••••••••••...••••••••••••••• : 1-111:CA6
INST IO: IN13, COL. TYPE: ODS-II, IO: CARD-Os, INJ:200,COL#1

Acquired on 18-0ct-97 at 17:16:37
Reported on 19-Nov-97 at 09:51:06

Page 1
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INJECTION REPORT

Injection F: <MC3> 5 5EX1015D,2,1

A~quired on 18-oct-97 at 17:16:37
Modified on 19-0ct-81 at 19:14:26
Reported on 19-Nov-97 at 09:50:41

ANALYSIS INFORMATION

•

Last modified on 17-Nov-81 at 21:07:32
Last modified on 19-Nov-81 at 09:45:48

Analysis ID ••••••• :
Analyst name •••••• :
comment •••.••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN13,. COL. TYPE: ODS-II,' ID: CARS-Os, INJ:200,coL#1
26
5EX1015
EXPLOS
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STD
Sample ID.' •••••••••• "' ••••••••••••••••• : 1-111:CA6
Sample type : Standard
sample amount ••••••••••••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number .••••••••..•••..•....••.. : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update•••••••••••••••• : No update

Dilution factor amounts:
PERCE~ MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 1.000
Dilution•••••••••• ~ ••••.•••••••••••.•• ~.: ~.OOO

Amount (g or mL) •••••••••••••••••••••• : 1000.000

•

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 4.821 30462 238453
2 7.333 8406 130545
3 9.973 12099 195660
4 12.229 7094 136600
5 12.976 9082 174591
6 13.931 8941 189903
7 15.104 9366 192679
8 15.744 7583 166843
9 16.416 3956 101555

10 17.291 5442 145992

·ug/Kg Peak name
3.466 HMX
1.584 RDX
1.043 TUB
0.557 DNB
1.219 TETRYL
1.132 NB
1.733 3,4DNT
0.920 TNT
0.a05 4ADNT
0.807 2ADNT •....... ..:

. :.::~~.:.t~:_·

~,.. .'..:'~~\~.:
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Peak RT mins Hght uV Area uVs ug/Kg Peak name• 11 18.437 6506 159806 1.336 26DNT
12 19.093 7492 200663 0.812 24DNT
13 22.491 3997 118465 1.161 2NT
14 24.059 3256 100932 1.155 4NT
15 25~925 3748 123362 1.124' 3NT

Total 127429 2376050 18.853
"Residual 0 0 . 0.000

•

•

Page 2
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LONG

Injection F: <MC3> 5 5EX1015D,9,1

PLOT

Page 1

•
Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STD
Sample 10 ..••.-e ••••••••••••••••••••••• : 1-111:CA7
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#1

Acquired on 18-0ct-97 at 22:29:21
Reported on 19-Nov-97 at 09:52:47
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:LNJECT:LON REPORT

Injection F: <MC3> 5 5EXI0150,9,1

Acquired on 18-0ct-97 at 22:29:21
Modified on 19-0ct-81 at 19:15:44
Reported ort 19-Nov-97 at 09:52:16

ANALYSIS INFORMATION

Analysis 10••••••• : EXP, GC 200
Analyst name•••••• : SS
comment ••••••••••• : INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-Os, INJ:200,COL#1
Number of samples.: 26
Calibration file •• : 5EXI015 Last modified on 17-Nov-81 at 21:07:32
Method file ••••••• : EXPLOS Last modified on 19-Nov-81 at 09:45:48
Method title •••••• : SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STO
Sample ID ...•..••..•.....••.•.•.•..••. : 1-111:CA7
Sample type .•.•..•........••••••••..•• : Standard
Sample amount •.•..••.•..••.•...••••••. : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update ••••••••••.•••••• : No update

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL)~ •••••••••••••••••••••••••• : 1.000
Dilution~••••••••••••••••••••••••••••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1000.000

PEAK INFORMATION

•

Peak
1
2
3
4
5
6
7
8
9

10

RT mins
4.859
7.376

10.021
12.288
13.045
13.984
15.168
15.803
16.501
17.376

Hght uV
30214

8341
11977

7044
8989.
8894
9270
7553
3937
5393

Area uVs
237512
130257

·194101
136175
173156
188999
191656
167039
101562
145148

'::

ug/mL Peak name
3.452 HMX
1.581 RDX
1.035 TNB
0.555 DNB
1. 209 TETRYL
1.126 NB
1. 724 3, 4DNT
0.921 TNT
0.805 4ADNT
0.802 2ADNT

..... 162·
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Peak RT mins Hght uV Area uvs ug/mL Peak name
11 18.512 6471 158920 1.329 26DNT •12 19.168 7460 200229 0.811 24DNT
13 22.555 3981 117991 1.157 2NT
14 24.117 3243 100408 1.149 4NT
15 25.989 3718 122581 1.116 3NT

Total 126485 2365734 18.771
Residual 0 0 0.000

•

0. •



• LONG PLOT

Injection F: <Me3> 5 5EX1015D,19,1

Sample name••••••••••••••••••••••••••• : EXP L3 SOIL STD
Sample ID ••••••••••••••••••••••.•••••• : 1-111:CA8
INST ID: IN13, COL. TYPE: ODS-II, 10: CARS-Os, INJ:200,COL#1

Acquired on 19-oct-97 at 05:56:35
Reported on 19-Nov-97 at 09:55:17

Page 1
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::I:NJECT::I:ON

Injection F: <MC3> 5 5EX10150,19,1

Acquired on 19-0ct-97 at 05:56:35
Modified on 19-0ct-81 at 19:15:56
Reported on 19-Nov-97 at 09:53:12

ANALYSIS INFORMATION

REPORT

Page 1

•

Last modified on 17-Nov-81 at 21:07:32
Last modified on 19-Nov-81 at 09:45:48

Analysis 10••••••• :
Analyst name •••••• :
comment •...••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-Os, INJ:200,coL#1
26
5EX1015
EXPLOS
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STO
Sample ID •....••••••••.•••.....••..••• : 1-111:CA8
Sample type .••.•...•.••..•.•.•....•.•. : Standard
Sample amount ••..•..•••.•••...•....•.. : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ....•..•...••....•....... : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : No update

Dilution factor amounts:
. PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 1.000
Dilution.•.••••••..•••••••.••.••••.••. : 1.000
Amount (g or mL) :· 1000.• 000

PEAK INFORMATION

•

Peak
1
2
3
4
5
6
7
8
9

10

RT mins
4.827
7.339
9.979

12.245
12.976
13.952
15.131
15.755
16.437
17.312

Hght uv
30378

8375
12057

7072
8988
8868
9301
7594
3973
5432

Area uVs
238270
130381
194838
136549
173655
188690
192303
168198
101820
146552

ugjmL Peak name
3.463 HMX
1.582 RDX
1.039 TNB
0.557 DNB
1.213 TETRYL
1.124 NB
1. 729 3, 4DNT
0.927 TNT
0.807 4ADNT
0.810 2ADNT

i65

•



Peak RT mins Hght uv Area uVs ugjmL Peak name• 11 18.464 6511 160171 1.339 26DNT
12 19.120 7493 200944 0.814 24DNT
13 22.533 3982 118782 10165 2NT
14 24.101 3235 100963 1.155 4NT
15 25.973 3696 122349 1.114 °3NT

Total 126955 2374465 18.838
Residual 0 0 0.000

•

•

Page 2
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LONG PLOT

Injection F: <Me3> 5 5EX1015E,1,1

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STD
Sample ID ••••••••••••••••••••••••••••• : 1-111:CA9
INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-Os, INJ:200,COL#1

Acquired on 19-oct-97 at 19:42:54
Reported on 19-Nov-97 at 09:54:23

Page 1
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::J:NJECT.::J:ON REPORT

Injection F: <MC3> 5 5EX1015E,1,1

Acquired on 19-0ct-97 at 19:42:54
. Modified on 20-oct-81 at 20:35:56
Reported on 19-Nov-97 at 09:53:52

ANALYSIS INFORMATION

Last modified on 17-Nov-81 at 21:07:32
Last modified on 19-Nov-81 at 09:45:48

Analysis ID •••.•••• I

Analyst name •••••• :
COmment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS .
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#1
9
SEX1015
EXPLOS
SW846-8330

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STD
Sample ID ....••.••••.•••••••••••.••••• : 1-111:~9

Sample type .•••••••••.•.••••••••••••.• : Standard
Sample amount •••••••....•••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number •••••••••••....•••.•••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : No update

Dilution factor amounts:
·PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User· factors:
Volume (mL)·••••••••••••••••••••••••••• : 1.000
Dilution .•••••.••.•••..•••••••••••••••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1000.000

••

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 4.795 23193 239757
2 7.275 6165 124426
3 9.920 9403 197895
4 12.187 5805 140500
5 12.896 7120 181010
6 13.899 7448 196448
7 15.056 7753 199677
8 15.685 6429 175351
9 16.357 3352 104792

10 17.232 4592 151897

ug/mL Peak name
3.485 HMX
1.510 RDX
1.055 TNB
0.573 DNB
1.264 TETRYL
1.171 NB
1.796 3,4DNT
0.967 TNT
0.830 4ADNT
0.839 2ADNT

1.68
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Peak RT mins Hght uV Area uVs ug/mL Peak name
11 18.400 5503 160277 1.340 26DNT •12 19.061 6492 208082 0.842 24DNT
13 22.475 3531 119882 1.175 2NT
14 24.032 2937 102364 1.171 4NT
15 25.899 3383 124072 1.130 3NT

Total 103106 2426430 19.148
Residual 0 0 0.000

•

•
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·., LONG PLOT

Injection F: <Me3> 5 5EX1015E,9,1

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STD
Sample ID ••••••••••••••••••••••••••••• : 1-111:CAIO
INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-OS, INJ:200,toLl1

Acquired on 20-0ct-97 at 01:40:17
Reported on 19-Nov-97 at 09:58:58

Page 1

10 20 30 40 50 60 rAY

•
f '.

, "'" e,

170



INJECTION REPORT

Injection F: <MC3> 5 5EXI01SE,9,l

Acquired on 20-oct-97 at 01:40:17
Modified on 26-0ct-Sl at 20:06:20
Reported on 19-Nov-97 at 09:54:44

ANALYSIS INFORMATION

Page 1

,-.

Last modified on 17-Nov-S1 at 21:07:32
Last modified on 19-Nov-S1 at 09:45:4S

Analysis 10••••••• :
Analyst name •••••• :
comment •..•••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-Os, INJ:200,COLIl
9
SEXI01S
EXPLOS
SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STD
Sample ID .....•.••..••••••••••••..•••. : 1-111:CAIO
sample type••••••••..••••••.••.....••• : Standard
Sample amount •.••••...•••.•••••....•.. : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ..•.........•..•........• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : No update

,Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 1.000
Dilution•••••••••• ~ ••• ~ •••• ~ ••••• ~ •••• : -1.000
Amount '( g or mL) •••••••••••••••••••••• : 1000 ~ 000

PEAK INFORMATION

•

Peak
1
2
3
4
5
6
7
8
9

10

RT mins
4.837
7.360

10.005
12.277
13.035
13.984
15.173
15.803
16.512
17.392

fight uV
31456

8864
12530

7373
9173
9137
9664
7822
4132
5647

Area uVs
243625
133004
198019
139579
174529
190764
196974
170886
104117
148644

.::~,2~;~:;·:·
. ".'":i .. :

"./::.~~

ug/mL Peak name
3.500 HMX
1.550 RDX
1.040 TNB
0.548 DNB
1.205 TETRYL
1.118 NB
1.704 3,4DNT
0.871 TNT
0.734 4ADNT
0.777 2ADNT

i." 17 r',

•



• Peak RT mins Hght uV Area uVs ug/mL Peak name
11 18.523 6731 162755 1.330 26DNT
12 19.184 . 7743 205072 0.818 24DNT
13 22.587 4097 120273 1.191 2NT
14 24.155 3342 102788 1.192· 4NT
15 26.027 3807 123652 1.112 3NT

Total· 131519 2414680 18.691
Residual 0 0 0.000

•

•

Page 2
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CALIBRATION FACTOR DATA
FORK 9A-l

EXPLOSIVE CALIBRATION - METHOD SW846-8330
- ,trurnent ID: IN13

.umn ID CARB-05 •
Injection File Name Level 1
Injection File Name Level 2
Injection File Name Level 3
Injection File Name Level 4
Injection File Name Level 5

Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

Inj 1
5EX1021,4
5EX1021,5
5EX1021,6
5EX1021,7
5EX1021,8

10/22/97
5

Yes
Area

COMPONE:NT Area ICAL FACTOR I Area /CAL FACTOR I Area ICAL FACTOR 1 Area ICAL FACTOR I -Area ICAL FACTOR I
NAME: Level 1/ Levell I Level 21 Level 2 I Level 31 Level 3 I Level 41 Level 4 I Level 51 LevelS I

IHMX 30661 3021 885441 3491 2314571 3511 3501421 3541 4643791 3521
IRDX 13551 3211 444751 4211 1265871' 4591 1902031 4621 2503511 4551
ITNB 25371 8401 712391 9421 1902911 9661 2870921 9701 3797251 9641,DNa 18951 11701 504091 12421 1331841 12611 2002951 12641 2660511 12551
ITE:TRYL 22881 6151 640751 6891 1681321 6951 2527591 6941 3378651 6981
INS 24961 7561 707751 8591 1860811 8701 2797121 8691 3777891 8791
13,4DNT 26021 5121 711471 5611 1881691 5701 2819481 5681 3789941 5741
ITNT 22651 8391 618221 9151 1641531 9331 2461311 9321 3299921 9371
14ADNT 12621 5351 374151 6321 1005321 6531 1490441 6421 2004441 6511
12ADNT 19061 8081 529011 8941 1430771 9291 2135511 9201 2856861 9281
I26DNT 23201 5981 581391 5981 1568421 6171 2335091 6141 3100821 6131
124DNT 28681 12151 734311 12401 1961891 12741 2959831 12761 3926091 12751
1'--- 16661 4931 435071 5141 1160341 527/ 1758511 5331 2322011 5281

10991 3251 365661 4321 981271 4461 1497961 4541 1972421 4481 •15971 4961 449531 5591 120328/ 5731 1818201 5791 2400731 5741

•
1?~



CALIBRATION FACTOR DATA
FORM 9B

EXPLOSIVE CALIBRATION - METHOD SW846-8330
~~strument ID: IN13
.. .umn ID CARB-05

Inj 1
Injection File Name Level 1 5EX1021,4
Injection File Name Level 2 5EX1021,5
Injection File Name Level 3 5EX1021,6
Injection File Name Level 4 5EX1021,7
Injection File Name Level 5 5EX1021,8

" Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

10/22/97
5

Yes
Area

Component
"Name

I Mean I % RSD 1 Corr. 1 Slope I Intercept I
ICal Factor 1 1 Coeff. I area/amt I

HMX
RDX
TNB
DNB
TETRYL
NB
3,4DNT.iT
2~1JNT

26DNT
24DNT
2NT
4NT
3NT

•

3411
4241
9361

12381
6781
8461
5571
9111
6231
8961
6081

12561
5191
4211
556J

6.42
14.06
5.86
3.18
5.23
6.00
4.60
4.54
7.99
5.72
1.55
2.17
3.11

12.88
6.21

0.99999
0.99983
0.9999"8
0.99998
0.99999
0.99997
0.99997
0.99999
0.99994
0.99996
0.99998
0.99999
0.99996
0.99993
0.99997

352
457
966

1258
696
874
572
935
648
925
614

1274
529
449
575

0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001



CALIBRATION FACTOR DATA
FORM 9C

Initial Calibration Date:
. r ··tinuing Calibration #:

. :inuing Cal Date
Continuing Cal Level
Instrument 1D
Column 1D
Injection File Name
Calculation Mode

10/22/97
8
10/24/97
3
1N13
CARB-05
5EX1021E,1
Area

•
Component

Name
1 Response I Cont CF I 1nit CF I %D I 1nlt CF 1 . %D
I Cont Std 1 1 Mean I I Slope 1

HMX 1 2339461 3541 3411 3.821 3521 0.651
RDX / 1202381 436 4241 2.861 4571 4.681
TNB I 1920941 975 9361 4.131 9661 0.99
DNB / 1343331 1272 1238/ 2.721 12581 1.09
TETRYL I 1712281 70'8 6781 4.321 6961 1. 61
NB 1 1865961 872 8461 3.021 8741 0.23
3,4DNT I 1892331 573 5571 2.91/ 5721 0.31
TNT I 1633551 928 9111 1.861 9351 0.71
4ADNT 1 1001481 650 6231 4.461 6481 0.33
2ADNT I 1426741 926 8961 3.441 9251 0.16
26DNT I 1569591 618 6081 1.611 614/ 0.70
24DNT I 1973281 1281 12561 2.021 12741 0.56
2NT 1 1168371 531 5191 2.321 5291 0.39
4NT / 1001231 455 4211 8.071 449/ 1.27

l' 1 1212431 577 5561 3.791 5751 0.36 •

••••
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CALIBRATION FACTOR DATA
FORM 9C

Initial'Calibration Date:

•
' "inuing Calibration #:

:iriuing Cal Date
Coutinuing Cal Level
Instrument ID
Column ID
Injection File Name
Calculation Mode

10/22/97
9
10/25/97
3
IN13
CARB-05
5EX1021E,12
Area

---------------------------------------------------------------------------~

Component 1 Response I Cont CF 1- Init CF I %D 1 Init CF 1 %D
Name I Cont Std 1 I Mean 1 I Slope 1

----------------------------------------------------------------------------
IHMX 1 2319261 351! 3411 2.921 352 0.22
jRDX I 1222321 4431 4241 4.561 457 3.09
ITNB I 1905181 9671 9361 3.281 966 0.16
JDNB I 1344741 12731 12381 2.831 1258 1.19
jTETRYL 1 1697421 7011 6781 ,3.421 696 0.73
INB 1 1879611 8781 8461 3.771 874 0.50
13,4DNT I 1880281 5701 5571 2.251 572 0.33
ITNT 1 1626571 9241 9111 1. 431 935 1.14
14ADNT 1 981201 6371 6231 2.341 648 1. 70
12ADNT I 1392721 9041 8961 0.971 925 2.23
I26DNT I 1545811 6091 6081 0.071 61~ 0.83
I 24DNT I 1947551 12651 12561 0.691 1274 0.76
12NT I 1174741 5341 5191 2.88/ 529 0.94
14NT 1 995151 4521 4211 7.411 449 0.65• I 1212201 577j 5561 3.771 575 0.34

•
."".
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CALIBRATION FACTOR DATA
FORM 90

EXPLOSIVE CALIBRATION - METHOD SW846-8330

: ", :ec::tion volume = 200uL •

Amount Units = ng

COMPONENT IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI
NAME I Level 11 Level 21 Level 31 Level 41 Level 51

----------------------------------------------------------------------------
/HMX I 10.1401 254.000 660.0001 990.0001 1320.0001
/RDX I 4.2201 105.600 276.0001 412.0001 550.0001
/TNB I 3.0201 75.600 197.0001 296.0001 394 ..000 I
IDNB I 1.620 I 40.600 105.6001 158.4001 212.000
ITETRYL I 3.7201 93.000 242.0001 364.0001 484.000
.INB I 3.3001 82.400 214.0001 322.0001 430.000
/3,4DNT I 5.0801 126.800 330.0001 496.0001 660.000
/TNT I 2.7001 67.600 176.0001 264.0001 352.000
14ADNT I 2.3601 59.200 154.0001 232.0001 308.000
12ADNT 1 2.3601 59.200 154. 000 I 232.0001 308.000
/26DNT 1 3.8801 97.200 254.0001 380.0001 506.000
/24DNT 1 2.3601 59.200 154.0001 232.0001 308.000
J2NT I 3.3801 84.600 220.0001 330.0001 440.000
/4NT I 3.3801 84.600 220.0001 330.0001 440.000
)3NT 1 3.2201 80.400 210.0001 314.0001 418.000

•

•~~i~<'>
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EXPLOSIVE

CALIBRATION 'FACTOR OAT
FORK 9E

CALIBRATION - METHOD SW846-8330

•
-~trum.ent ID : IN13

umn ID : CARB-05
Ldlibration Date 10/22/97
Number of Calibration Levels: 5

COMPONENT
NAME

RT RT RT RT RT
Level 1 Level 2 Level 3 Level 4 Level 5

IHMX
IRDX
ITNB
IDNB
ITETRYL
INB
13,4DNT
ITNT
14ADNT
12ADNT
I 26DNT
I 24DNT
12NT
12NT
14NT
13NT

1

1

1
1
1
I
I
I
1
I
1
1

I
\
I
I

4.841
7.371

10.011
12.251
13.031
13.951
15.151
15.791
16.491
17.391
18.521
19.161,
22.561

I
24.141
25.941

4.85
7.37

10.00
12.27

'13.04
13.96
15.15
15~78

16.50
17.38
18.49
19.15
22.51\

I
24.081
25.941

4.851
7.3TI

10.001
12.261
13.021
13.951
15.141
15.771
16.491
17.38'1
18.491
19.151
22.531

I
24.101
25.971

4.84
7.34
9.97

12.23
12.99
13.92
15.10
15.74
16.44
17.33
18.44
19.10
22.49

24.05
25.92

4.841
7.341
9.971

12.231
12.981
13.921
15.101
15.741
16.441
17.331
18.441
19.101
22.491

I
24.041
?5.92 1

• COMPONENT
l NAME

1 ~ 1 ~ I ~ I ~ 1 ~

ICont CA6 . 1Cont CA7 ICont CA8 ICont CA9 ICont CA10

IHMX
IRDX
ITNB
IDNB
ITETRYL
'INB
13,4DNT

-ITNT
14ADNT
12ADNT
I26DNT
124DNT
12NT
14NT
J3NT

4.86
7.39

, 10.01
12.27
13.05
13.94
15.12
15.78
16.51
17.40
18.47
19.13

,22.48
24.03
25.90

4.85
7.37
9.98

12.24
12.99
13.90
15.06
15.72
16.41
17.30
18.40
19.06
22.41
23.96
25.82

4.861
7.36\
9.981

12.221
12.99
13.89
15.04
15.71

. 16.40
17.30
18.38
19.05
22.37
23.92
25.78

4.85
7.37
9.98

12.24
12.99
13.92
15.08
15.73
16.44
17.33
18.43
19.09
22.43
23.98
25.85

4.85
7.35
9.97

12.21
12.93
13.89
15.03
15.69
16.36
17.24
18.36
19'.02
22.37
23.92
25.78

COMPONENT
NAME

AVE RT STD DEV I 3X SD I AVE+-3X SD
- I 1

IHMX
A.DX
.i~:

ITETRYL
INB
13,4DNT
ITNT

4.851
7.361
9.981

12.241
12.991
13.921
15.091
15.741

0.0111
0.0221
0.0191
0.0251
0.0501
0.0261'
0.0421
0.0361

0.03314.81 4.88
0.06517.29 7.42
0.05619.93 10.04
0.075112.16 - 12.31
0.149112.84 - 13.14
0~078113.84 - 14.00
0.125114.96 - 15.21
0.108115.63 - 15.84

" 17'8



14ADNT 16.441 0.0561 0.169116.27 - 16.61
12ADNT 17.321 0.0651 0.196117.13 - 17.52
126DNT 18.431 0.0481 0.143118.29 - 18.57
124DNT 19.091 0.048/ 0.144118.95 - 19.24
12NT 22.451 0.0581 0.174122.28 - 22.63
Ir'"'" 24.011 0.066/ 0.198123.81 - 24.21 •I 25.871 0.0641 0.193/25.68 - 26.06

•

•••••
. .
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• LONG PLOT

InJection F: <HC3> 5 5EX1021,4,1

Sample name ••••••••••••••••••••••••••• : EXP Ll SOIL STO
Sample ID .• e

o
- ••••••••••••••••••••••••• : 1-129:IAl

INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-Os, INJ:200,COL#1

Acquired on 22-0ct-97 at 05:44:19
Reported on 30-0ct-97 at 15:45:44
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INJECTION REPORT

Injection F: <MC3> S SEX1021,4,1

Acquired on 22-0ct-97 at OS:44:19
Modified on 30-0ct-S1 at 1S:37:32
Reported on 30-0ct-97 at 1S:3S:06

ANALYSIS INFORMATION

•

Last modified on 30-0ct-S1 at 1S:37:30
Last modified on 30-0ct-S1 at 1S:37:S0

Analysis 10••••••• :
Analyst name •••••• :
comment •••.••••.•• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-OS, INJ:200,COL#1
S
SEX1021
EXPLOS
SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L1 SOIL STD
Sample ID •.....•.•....•..•............ : 1-129:IAl
Sample type : Standard
Sample amount .....•..•••..•..•........ : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier •••••••••• : 1
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 1.000
Dilution.•.•..•••.•..•.••.•..•.....•.• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

•

Peak
1
2
5
6
7
8
9

10
11
12

RT mins
4.837
7.371

10.005
12.251
13.029
13.952
15.152
15.787
16.491
17.392

Hght uV
427

98
168
103
128
128
134
106

51
74

Area uVs
3066
1355
2537
1895
2288
2496
2602
2265
1262
1906

ug/mL Peak name
0.044 HMX
0.015 RDX
0.013 TNB

7.528E-003 DNB
0.016 TETRYL
0.014 NB
0.023 3,4DNT
0.012 TNT
0.011 4ADNT
0.010 2ADNT

181
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•• Peak RT mins Hght uV Area uVs ug/mL Peak name
13 18.523 97 2320 0.019 26DNT
'14 19.163 111 2868 0.011 24DNT
15 22.560 59 1666 0.016 2NT
16 24.139 42 1099 0.012 4NT
17 25.941 52 1597 0.014 3NT

Total 1777 31224 0.238
Residual 106 3181 0.035

•

•
. .: I ......~_ :
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LONG PLOT

Injection F: <MC3> 5 5EX1021,5,1

Sample name ••••••••••••••••••••••••••• : EXP L2 SOIL STD
Sample ID •••••.••••••••••••••••••••••• : 1-128:IA2
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#1

Acquired on 22-0ct-97 at 06:29:03
Reported on 30-0ct-97 at 15:44:50

Page 1
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:I:NJECT:I:ON,REPORT

Injection F: <MC3> 5 5EX1021,5,1

Acquired on 22-0ct-97at 06:29:03
Modified on 30-0ct-S1 at 15:36:1S
Reported on 30-0ct-97 at 15:3S:2S

ANALYSIS INFORMATION

Analysis 10••••••• : EXP, GC 200
Analyst name •••••• : SS
comment ••••••••••• : INST 10: IN13, COL. TYPE: ODS-II, ID: CARS-Os, 'INJ:200,COLl1
Number of samples.: S
Calibration file •• : 5EX1021 Last modified on 30-oct-S1 at 15:37:30
Method file ••••••• : EXPLOS Last modified on 30-0ct-S1 at 15:37:50
Method title•••••• : SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L2 SOIL STD
Sample ID ••.••••••••••••••••••.••••••• : 1-12S:IA2
Sample type ....•.••.•••.•............. : Standard
Sample amount ...•..•...•..•...•....... : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number .••••••••••.•...•••.••..• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier •••••••••• : 2
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••.••••••••••••••••••••• : 1.000
Dilution••...•••••••.••••.••••••.•.••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

•

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 4.853 11344 88544
2 7.371 3066 44475
3 10.000 4497 71239
4 12.272 2637 50409
5 13.035 3363 64075
6 13.957 3365 70775
7 15.147 3482 71147
8 15.781 2823 61822
9 16.496 1459 37415

10 17~381 1992 52901

...."i.,

ug/mL Peak name
1.256 HMX
0.489 RDX
0.369 TNB
0.200 DNB
0.449 TETRYL
0.406 NB
0.623 3,4DNT
0.331 TNT
0.330 4ADNT
0.285 2ADNT

~. . 184·
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Peak RT mins Hght uV Area uVs ug/mL Peak name •11 18.485 2402 58139 0.473 26DNT
12 19.152 2779 73431 0.289 24DNT
13 22.512 1490 43507 0.412 2NT
14 24.080 1205 36566 0.407 '4NT
15. 25.936 1383 44953 0.391 3NT

Total 47287 869398 6.712
Residual 0 0 0.000

.......

•

'.
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•
LONG PLOT

Injection F: <MC3> 5 5EX1021,6,l

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STD
Sample ID ..••••.••.•.•••••••••••••..•• : 1-127:IAJ
INST 10: INi3, COL. TYPE: ODS-II, 10: CARS-Os, INJ:200,COL#1

Acquired on 22-0ct-97 at 07:13:48
. Reported on 30-0ct-97 at 15:44:09

Page 1
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INJECTION REPORT

Injection F: <MC3> 5 5EX1021,6,1

Acquired on· .22-0ct-97 at 07: 13: 4S
Modified on 30-0ct-S1 at 15:36:22
Reported on 30-0ct-97 at 15:3S:52

ANALYSIS INFORMATION

•

Last modified on30-0ct-S1 at 15:37:30
Last modified on 30-0ct-S1 at 15:37:50

Analysis 10••••••• :
Analyst name •••••• :
comment ••••••..••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN13, .COL. TYPE: ODS-II, 10: CARD-OS, INJ:200,COL#1
S
5EX1021
EXPLOS
SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STD
Sample 10••••••••••••••••••••••••••••• : 1-127:IA3
Sample type ••••••••••••••••••••••••••• : Standard
Sample amount ..........•.............• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number .......................•. : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT-MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••••••••••• ·••••••••••• : 1.000
Dilution....•...••.•...•...•.•••...••. : 1.000
Amount (9 or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs ugjmL Peak name
1 4.848 29402 231457 3.286 HMX
2 7.365 8031 126587 1. 383 RDX
3 9.995 11655 190291 0.985 TNB
4 12.261 6831 133184 0.529 DNB
5 13.024 8688 168132 1.186 TETRYL
6 13.947 8685 186081 1.066 NB
7 15.136 9012 188169 1. 647 3, 4DNT
8 15.771 7355 164153 0.878 TNT
9 16.485 3824 100532 0.886 4ADNT

10 17.376 5221 143077 0.771 2ADNT

.. .

•

•



• Peak RT mins Hght uV Area uVs ug/mL Peak name
11 18.485 6295 156842 1.275 26DNT
12 19.147 7241 196189 0.771 24DNT
13 22.533 3889 116034 1.098 2NT
14 24.101 3151 98127 1.093 4NT
15 25.973 3627 120328 1.047 3NT

Total 122909 2319182 17.902
Residual 0 0 0.000

•

• "." .·i~·

..........
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LONG PLOT

Injection F: <KC3> 5 5EXI021,7,1

Sample name ••••••••••••••••••••••••••• : EXP L4 SOIL STD
Sample ID •.•••..•.•••••••.••.••.•••••• : 1-126:IA4
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#1

Acquired on 22-0ct-97 at 07:58:33
Reported on 30-0ct-97 at 15:42:58

Page 1
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INJECTION REPORT

Injection F: <MC3> 5 5EX1021,7,1

Acquired on 22-oct-97 at 07:5S:33
Modified on 30-0ct-S1 at 15:36:30
Reported on 30-0ct-97 at 15:39:16

ANALYSIS INFORMATION

Analysis ID ••••••• : EXP, GC 200
Analyst name •••••• : SS
comment ••••••••••• : INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#1
Number of samples.: S
Calibration file •• : 5EX1021 Last modified on 30-0ct-S1 at 15:37:30
Method file ••••••• : EXPLOS Last modified on 30-0ct-S1 at 15:37:50
Method title•••••• : SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L4 SOIL STD
Sample ID ..•...•.........••.•••.••••.. : 1-126:IA4
Sample type ••••••••• ~ ••••••••••••••••• : Standard
Sample amount .........•••..••....••... : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
calibration level identifier•••••••••• : 4
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••.••••••••••••••••••••• : 1.000
Dilution..•...•••....••••••..••.•.•••. : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs ug/mL Peak name
1 4.837 43426 350142 4.971 HMX
2 7.344 11806 190203 2.081 RDX
3 9.968 17208 287092 1.487 TNB
4 12.229 10099 200295 0.796 DNB
5 12.987 12832 252759 1.815 TETRYL
6 13.920 12858 279712 1.600 NB
7 15.099 13359 281948 2.466 3,4DNT
8 15.739 10881 246131 1.316 TNT
9 16.443 5634 149044 1.316' 4ADNT• 10 17.328 7723 213551 1.154 2ADNT
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Peak RT mins Hght uV Area uVs ug/mL Peak name •11 18.443 9328 233509 1.903 26DNT
12 19.104 10782 295983 1.161 24DNT
13 22.485 5820 175851 1.662 2NT
14 24.048 4735 149796 . 1.667 4NT
15 25.915 5422 181820 1.580 3NT

Total 181914 3487837 26.977
Residual 0 0 0.000

•

•
.. :,.. : ....
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LONG PLOT

Injection F: <MC3> 5 5EX1021,8,1

Sample name ••••••••••••••••••••••••••• : EXP L5 SOIL STD
Sample ID .. ~-••••••..•••...•...••....•. : 1-125:IAS.
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#1

Acquired on 22-0ct-97 at 08:43:19
, Reported on 30-0ct-~7 at 15:40:50

40~o ~ ~ 100 ~1~'
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INJECTION REPORT

Injection F: <MC3> 5 5EX1021,S,1

Acquired on 22-0ct-97 at OS:43:19
Modified on 30-0ct-S1 at 15:36:36
Reported on 30-0ct-97 at 15:39:39

ANALYSIS INFORMATION

Analysis ID ••••••• : EXP, GC 200
Analyst name•••••• : SS
Comment ••••••••••• : INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,COL#1
Number of samples.: S
Calibration file •• : 5EX1021 Last modified on 30-0ct-S1 at 15:37:30
Method file ••••• ~.: EXPLOS Last modified on 30-0ct-S1 at 15:37:50
Method title•••••• : SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L5 SOIL STD
Sample ID ••••••••••••••••••••••••••••• : 1-125:IA5
Sample type ••••••••••••••••••••••••••• : Standard
Sample amount ••••••••••••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 5
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE.•••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 1.000
Dilution ••••••••••••••••••••••••••••• ~: 1.000
Amount (g or mL) •••••••••••••••••••••• : 1. 000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs ug/mL Peak name
1 4.837 56297 464379 6.593 HMX
2 7.344 15157 250351 2.739 RDX
3 9.968 22250 379725 1.966 TNB
4 12.229 13091 266051 1.057 DNB
5 12.981 16661 337865 2.426 TETRYL
6 13.920 16780 377789 2.161 NB
7 15.099 17470 378994 3.315 3,4DNT
8 15.739 14265 329992 1.765 TNT
9 16.443 7375 200444 1.770 4ADNT

10 17.328 10057 285686 1.544 2ADNT

...

•

•
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Peak RT mins Hght uV Area uVs ug/mL Peak name• 11 18.443 12177 310082 2.526 26DNT
12 19.104 14078 392609 1.541 24DNT
13 22.485 7599 232201 2.195 2NT
14 24.043 6193 197242 2.195 4NT
15 25.915 7122 240073 2.087 3NT

Total 236570 4643483 35.881
Residual 0 0 ·0.000

•

•

Page 2
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LONG

Injection F: <MC3> 5 5EX1021E,1,1

PLOT •
S~ple name ••••••••••••••••••••••••••• : EXP L3 SOIL STD
Sample ~D ••••••••••••••••••••••••••••• : 1-127:CA8
INST 10: IN13, COL. TYPE: ODS-II, 10: CARS-Os, INJ:200,COL#1

Acquired on 24-0ct-97 at 18:07:50
Reported on 30-0ct-97 at 17:14:57

50302010 60 fiN
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INJECTION REPORT

Injection F: <MC» 5 SEX1021E,1,1

Acquired on 24-0ct-97 at 18:07:50
Modified on 30-0ct-81 at 17:14:30
Reported on 30-0ct-97 at 17:14:33

ANALYSIS INFORMATION

Analysis ID ••••••• : EXP, GC 200
Analyst name •••••• : SS
Comment ••••••••••• : INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-OS, INJ:200,COL#1
Number of samples.: 34
Calibration file •• : sEX1021 Last modified on 30-0ct-81 at 16:00:08
Method file ••••••• : EXPLOS Last modified on 30-0ct-81 at 16:03:44
Method title•••••• : SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STD
sample ID ....•....••..•.••.•.......... : 1-127:CA8
Sample type ••••••••• ~ ••••••••••••••••• : Standard
Sample amount .....•.......•...•....... : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number .•••.•...•.••.•..•...••.. : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update•••••••••••••••• : No update

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••.••••••••••••••••••••• : 1.000
Dilution•......••...••.•...••.••.••••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1000.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs ug/mL Peak name
1 4.859 29859 233946 3.430 HMX
2 7.360 8167 120238 1.418 RDX
3 9.979 11860 192094 1.026 TNB
4 12.224 6980 134333 0.543 DNB
5 12.987 8923 171228 1. 263 TETRYL
6 13.888 8834 186596 1.103 NB
7 15.040 9175 189233 1.699 3,4DNT
8 15.712 7413 163355 0.897 TNT
9 16.400 3885 100148 0.804 4ADNT• 10 17.296 5343 142674 0.796 2ADNT

.TO!,"'!, .'
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Peak RT Irins Hght uv Area uVs ug/mL Peak name ••11 18.384 6406 156959 1.291 26DNT
12 19.045 7375 197328 0.786 24DNT
13 22.373 3955 116837 1.126 2NT
14 23.920 3233 100123 1.189 4NT
15 25.781 3682 121243 1. 090 3NT

Total 125092 2326337 18.459
Residual 0 0 0.000

•

•



• LONG PLOT

Injection F: <MC3> S SEX1021E,12,1

sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STO
Sample ID ••••••••••••••.••••••.•••.••• : 1-127:CA9
INSTIO: IN13, COL. TYPE: ODS-II, IO: CARS-OS, INJ:200,COL#1

Acquired on 25-0ct-97 at 02:19:19
. Reported on 30-~ct-97 at 17:15:52

Page 1
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INJECTION REPORT

Injection F: <MC3> 5 5EX1021E,12,1

Acquired on 25-0ct-97 at 02:19:19
Modified on 30-0ct-81 at 17:15:24
Reported on 30-0ct-97 at 17:15:26

ANALYSIS INFORMATION

Analysis 10••••••• : EXP, GC 200
Analyst name •••••• : SS
Comment ••••••••••• : INST 10: IN13",COL. TYPE: ODS-II, 10: CARB-05, INJ:200,COL#1
Number of samples.: 34
Calibration file •• : 5EX1021 Last modified on30-0ct-81 at 16:00:08
Method file ••••••• : EXPLOS Last modified on 30-0ct-81 at 16:03:44
Method title•••••• : SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STO
Sample ID ••••••••••.•••••••••.•••••••• : 1-127:CA9
Sample type ...•...•...•...•••.•••.•••. : Standard
Sample amount : 1. 0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : No update

Dilution factor amounts:
PERCENT- MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) : 1.000
Dilution..•.•..•........•...•...•••••. : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1000.000

•

•

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 4.853 29552 231926
2 7.365 8103 122232
3 9.984 11767 190518
4 12.240 6907 134474
5 12.992 8761 169742
6 13.915 8799 187961
7 15.077 9050 188028
8 15.733 7332 162657
9 16.437 3806 98120

10 17.333 5213 139272

ug/mL Peak name

•. :.;...:,.~~ .
.~' .";'.

'.-.:1'<

..



.' Peak RT mins Hght uV Area uVs ug/mL Peak name
11 18.427 6304 154581 1.271 26DNT
12 19.088 7276 194755 0.775 24DNT
13 22.432 3949 117474 1.132 2NT
14 23.984 3209 99515 1.182 4NT
15 25.845 3678 121220 1.090 3NT

Total 123704 2312477 18.361
Residual 0 0 0.000

•

•
' ..... ;.",-",

,.
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CALIBRATION FACTOR DATA
FORM 9A-t

EXPLOSIVE CALIBRATION - METHOD SW846-8330
Instrument ID: IN12

.umn ID CARB-04

Injection File Name Level 1
Injection File Name Level 2
Injection File Name Level 3
Injection File Name Level 4
Injection File Name Level 5

Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

Inj 1
6EX1104,4
6EX1104,5
6EX1104,6
6EX1104,7
6EX1104,8

11/04/97
5

Yes
Area

•

COMPONENT Area 1CAL FACTOR 1 Area ICAL FACTOR 1 Area ICAL FACTOR 1 Area ICAL FACTOR I Area 1CAL FACTOR1
NAME Level 11 Levell I Level 21 Level 2 1 Level 31 Level 3 I Level 41 Level 4 I Level 51 Level 5 I

IHMX 95421 9411 2763531 10881 6750711 10231 10892591 11001 14397651 10911
IRDX 61491 14571 1537301 14561 3816021 13831 6254471 15181 8222261 14951
ITNB 85011 28151 2444651 32341 6022021 30571 9840231 33241 12765491 32401
IDNB 70801 43701 1833681 45161 4513061 42741 7388951 46651 9689801 45711
ITETRYL 82851 22271 2171021 23341 5320971 21991 8569411 23541 11116531 22971
INB 117531 35621 3033641 36821 7364671 34411 12104091 37591 16011421 37241
13,4DNT 95411 18781 2622661 20681 6523801 19771 10584051 21341 13846701 20981
1TNT 84871 31431 2337071 34571 5709151 32441 9474171 35891 12429401 35311
14ADNT 53311 22591 1380361 23321 3390911 22021 5571301 24011 7265971 23591
12ADNT 76821 32551 1991471 33641 4913981 31911 8094991 34891 10563771 34301
126DNT 76481 19711 2022671 20811 5023571 19781 8159581 21471 10612981 20971
124DNT 101431 4298 I 2892481 48861 7082491 45991 11918971 51371 15557081 50511
12NT 65381 19341 1760481 20811 4315141 ·19611 6985701 21171 9321761 21191
IP- 56561 16731 1626251 19221 4035951 18351 6481641 19641 8741691 19871 •64951 20171 193258 I 24041 4751851 22631 7680001 24461 10302471 24651

•,....
~.'... ; .. ': ..
'~"".~.~~.:

,,_, . ~1:--
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EXPLOSIVE
Instrument

.·"l~ I.D

CALIBRATION FACTOR DATA
FORM 9B

CALIBRATION - METHOD SW846-8330
ID: IN12

CARB-04

Inj 1
Injection File Name Level 1 6EX1104,4
Injection File Name Level 2 6EX1104,5
Injection File Name Level 3 6EX1104,6
Injection File Name Level 4 6EX1104,7
Injection File Name Level 5 6EX1104,8

Calibration Date .
Number of Calibration Levels:
Line forced thru zero
Calculation Method

11/04/97
5

Yes
Area

Component
Name

I Mean 1 %.RSD I Corr. I Slope I Intercept 1
1Cal Factor 1 Coeff. 1 .area/amt 1

HMX 1049 6.441 0.999361 10851 0.000
RDX 1462 3.521 0.999011 14871 0.000
TNB 3134 6.481 0.999191 32431 0.000
DNB 4479 3.501 0.999141 45611 0.000
TETRYL 2282 2.951 0.999421 23031 0.000
NB .3633 3.60/ 0.999081 36981 0.000
3,4DNT 2031 5.091 0.999341 20931 0.000
T.)JT 3393 5.631 .0.998861 35121 0.000
.~T 2311 3.461 0.999151 23521 0.000

.JNT 3346 3.671 0.999101 34171 0.000
26DNT 2055 3.771 0.999231 20971 0.000
24DNT 4794 7.201 0.998651 50191 0.000
2NT 2042 4.321 0.999231 20971 0.000
4NT 1876 6.79/ 0.999261 19591 0.000
3NT 2319 8.031 0.999121 24321 0.000

• ..;;!:.~;: ...
: .»
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CALIBRATION FACTOR DATA
FORM 9C

Initial Calibration Date:
C~~tinuing Calibration #:
I ·:inuing Cal Date
Cc.mtinuing Cal Level
Instrument ID
Column ID
Injection File Name
Calculation Mode

11/04/97
4
11/06/97
3
IN12
CARB-04
6EX1104A,4
Area

•
----~---------------------------~-------------------------------------------

Component I Response 1 Cont CF I Init CF I %D 1 Init CF 1 %D
Name I Cont Std 1 1 Mean ·1 I Slope I·

----------------------------------------------------------------------------
IHMX 1 6539171 991/ 10491 5.511 10851 8.681
IRDX / 3715651 13461 14621 7.90/ 14871 9.47
ITNB 1 584944/ 29691 31341 5.26 3243 8.44
IDNB I 4381621 41491 4479 7.37 4561 9.03
ITETRYL 1 5049271 2086/ 2282 8.58 2303 9.40
INB 1 707056/ 33041 3633 9.07 3698 10.67
13,4DNT I 6349221 19241 2031 5.27 2093 8.08
ITNT 1 5537541 31461 3393 7.27 3512 10.40
14ADNT I 3297831 21411 2311 7.32 2352 8.95
12ADNT 1 4783371 31061 3346 7.16 3417 9.10
126DNT 1 4850331 19101 2055 7.07 2097 8.95
I24DNT I 6875231 44641 4794 6.88 5019 11.05
J2NT I 4153041 18881 2042 7.57 2097 10.00
14NT I 39003.01 17731 1876 5.51 1959 9.52
I -'~T I 4582971 21821 2319 5.88 2432 10.27 •

•
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CALIBRATION FACTOR DATA
FORM 9C

Initial Calibration Date:

f
ntinUing Calibration #:

:inuing Cal Date
",.1tinuing Cal Level

Instrument ID
Column ID
Injection File Name
Calculation Mode

11/04/97
5
11/07/97
3
IN12
CARB-04
6EX1104B,11
Area '

---------~------------------------------------------------------------------

I Component I Response I Cont CF 1 Init CF 1 %D I Init CF 1 %D
J Name ICont Std I I Mean I I Slope 1
----------------------------------------------------------------------------
IHMX 7155061 1084 10491 3.391 1085 0.081
IRDX 4089341 1482 14621 1.361 1487 0.371
ITNB 6355441 3226 31341 2.941 3243 0.521
IDNB 4859731 4602 4479 2.74/ 4561 0.89
ITETRYL 5580941 . 2306 2282 1.051 2303 0.14
INB 7483621 3497 3633 3.751 3698 5.45
/3,4DNT 7025951 2129 2031 4.831 2093 1. 72
ITNT 6120591 3478 3393 2.501 3512 0.97
14ADNT 3639001 2363 2311 2.271 2352 0.47
12ADNT 5273111 3424 3346 2.341 3417 0.21
126DNT 5413151 2131 2055 3.711 2097 1. 62
I 24DNT 7549561 4902 4794 2.251 5019 2.32
12NT 4377521 1990 2042 2.581 2097 5.13
14NT 4072161 1851 1876 1.341 1959 5.53
I -''TT 4773431 2273 2319 1.971 2432 6.54•

• -,- ..
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'ection volume = 200uL

Amount Units = ng

EXPLOSIVE

CALIBRATION FACTOR DATA
FORM 9D

CALIBRATION - METHOD SW846-8330

•----------------------------------------------------------------------------
COMPONENT

NAME
IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI
/ Level 11 Level 21 Level 31 Level 4/ Level 51

IHMX
·IRDX
ITNB
IDNB
ITETRYL
INB
13,4DNT
ITNT
)4ADNT
12ADNT
126DNT
124DNT
12NT
14NT
13NT

I
1
I
I
I
1

1
/
I
I
1
1
I
/
1

10.1401
4.2201
3.020
1.620
3.720
3.300
5.080
2.700
2.360
2.360
3.880
2.360
3.380
3.380
3.220

254.0001
105.6001

75.6001
40.6001
93.0001
82.4001

126.8001
67.6001
59.2001
59.2001
97.2001
59.2001
84.6001
84.6001
80.4001

660.0001
276.0001
197.000
105.600
242.000
214.000
330.000
176.000
154.000
154.000
254.000
154.000
220.000
220.000
210.000

-;;'",;;. .
~ ': '

. >:-'~".

990.0001
412.0001
296.000
158.400
364.000
322.000
496.000
264.000
232.000
232.000
380.000
232.000
330.000
330.000
314.000

1320.0001
550.0001
394.0001
212.0001
484.0001
430.0001
660.0001
352.0001
308.0001
308.0001
506.0001
308.0001
440.0001
440.0001
418.0001

". 205'
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CALIBRATION FACTOR DATA
FORM 9E

EXPLOSIVE CALIBRATION - METHOD SW846-8330

.:. itrument ID : IN12
__Lumn ID : CARB-04
Calibration Date 11/04/97
Number of Calibration Levels: 5

COMPONENT
NAME

IHMX
IRDX
ITNB
IDNB
ITETRYL
INB
13,4DNT
ITNT
14ADNT
12ADNT
I26DNT
I24DNT
12NT
14NT
13NT

RT
Level 1

5.441
8.301

11.121
13.651
14.641
15.461
16.87\
17.501
18.451
19.521
20.571
21.251
24.89\
26.591
28.671

RT
Level 2

5.44
8.28

11.10
13.62
14.61
15.42
16.83
17.48
18.42
19.46
20.51
21.25
24.88
26.60
28.69

RT RT RT
Level 3 Level 4 Level 5

5.411 5.411 5.401
8.26 8.231 8.231

11.08 11.06 11.051
13.60 13.58 13.571
14.58 14.57 14.561
15.40 15.38 15.371
16.80 16.79 16.771
17.46 17.45 17.441
18.40 18.40 18.371
19.44 19.44 19.411
20.49 20.49 20.461
21.23 21.22 21.201.
24.86 24.85 24.831
26.58 26.58 26.541
28.66 28.66 . 28.621

e· COMPONENT
J NAME

IHMX
IRDX
)TNB
IDNB
ITETRYL
INB
13,4DNT
)TNT
14ADNT
12ADNT
126DNT
124DNT
12NT
14NT
J3NT

COMPONENT
NAME

IHMX
tlU>Xe TB
..JB
ITETRYL
INB
13,4DNT
JTNT

1 RT I RT I RT I RT I RT
ICont CAl ICont CA2 ICont CA3 ICont CA4 ICont CA5

5.41 5.40 5.41 5.40 5.41
8.25 8.23 8.23 8.23 8.26

.11. 07 11.05 11.05 11.05 11.08
13.58 13.55 13.55 13.56 13.60
14.57 14.52 14.52 14.52 14.58
15.38 15.35 15.34 15.35 15.41
16.78 16.73 16.73 16.73 16.80
17.45 17.40 17.40 17~40 17.47
18.38 18.33 18.31 18.31 18.43
19.41 19.36 19.34 19.35 19.46

\ 20.46 20.41 ·20.40 20.41 20.50
21.20 21.15 21.13 21.13 21.24
24.82 24.77 24.75 24.75 24.87
26.54 26.49 26.45 26.47 26.60
28.61 28.56 28.53 28.52 28.67

AVE RT STD DEV 1 3X SD I AVE+-3X SD-
1 \

5.411 0.0141 0.04115.37 - 5.45
8.25\ 0.025\ 0.074\8.18 - 8.32

11. 071 0.0241 0.072\11. 00 11.14
13.581 0.0331 0.099113.48 - 13.68
14.561 0.0391 0.118\14.44 - 14.68
15.381 0.0361 0.108\15.27 - 15.49
16.781 0.047\ 0.142116.63 - 16.92
17.441 0.0371 0.110\17.33 - 17.~5
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14ADNT 18.371 0.0521 0.155118.22 - 18.53
12ADNT 19.411 0.0591 0.177119.24 - 19.59
I 26DNT 20.461 0.0541 0.163120.30 .- 20.63
I24DNT 21.191 0.0501 0.150121. 04 - 21.34
~2NT 24.821 0.0531 0.158124.66 - 24.98
l'''TT 26.541 0.0571 0.172126.37 - 26.71

1 • 28.611 0.0641 0.192128.42 - 28.80 •

•

.. ...:. ..

" ~.. :
...:~~::.~.:...
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EXPLOSIVE

CALIBRATION FACTOR OAT "
FORK 9E

CALIBRATION - METHOD SW846-8330

•
- ~ ,<;trument ID : IN12

~umn ID : CARB-04
Lalibration Date 11/04/97
Number of Calibration Levels: 5

COMPONENT RT RT 1 RT 1 RT 1 RT
NAME Level 1 Level 2 1 Level 3 1 Leyel 4 1 Level 5

IHMX 5.44 5.441 5.411 5.41 5.401
IRDX 8.30 8.281 8.261 8.23 8.231
ITNB 11.12 11.10 I 11. 081 11.06 11.051
IDNB 13.65 13.621 13.601 13.58 13.571
ITETRYL 14.64 : 14.611 14.581 14.57 14.561
INB 15.46 15'.42 I 15.401 15.38 15.371
13,4DNT 16.87 16.831 16.801 16.79 16.771
ITNT 17.50 17.481 17.461 17.45 17.441
14ADNT 18.45 18.421 18.401 18.40 18.371
12ADNT 19.52 19.46/ 19.44 'I 19.44 19.411
J26DNT 20.57 20.511 20.491 20.49 20.461
124DNT 21.25 21. 251 21. 231 21.22 21.20 I
12NT 24.89 24.881 24.861 24.85 24.831
14NT 26.59 26.601 26.581 26.58 26.541
13NT '28.67 28.691 28.661 28.66 28.62/

•
COMPONENT

NAME

IHMX
IRDX
ITNB
IDNB
ITETRYL
INB
13,4DNT
ITNT

'14ADNT
12ADNT
126DNT
124DNT
12NT
14NT
13NT

COMPONENT
NAME

I RT
ICont CA6

5.40
8.22

11.05
13.55
14.52
15.34
16.73
17.40
18.31
19.34
20.41
21.14
24.76
26.48
28.54

AVE RT . I STD_DEV 1 3X SD
1 1

AVE+-3X SD

IHMX
IRDX

•
I~~ ,

, ...~TRYL
'INB
)3,4DNT
ITNT
J4ADNT

5.411 0.0141 0.04115.37 - 5.45
8.251 0.0251 0.07418.18 - 8.32

11. 071 0.0241 0.072111.00 - 11.14
13.581 0.0331 0.099113.48 - 13.68
14.561 0.0391 0.118114.44 - 14.68
15.381 0.0361 0.108115.27 - 15.49
16.781 0.0471 0.142116.63 - 16.92
17.441 0.0371 0.110117.33 - 17.55
18.371 0.0521 0.155/18.22 - 18.53



12ADNT
126DNT
124DNT
12NT
14NT
13NT

19.411
20.46/
21.191
24.821
26.541
28.611

0.0591
0.0541
0.0501
0.0531
0.0571
0.0641

0.177119.24 - 19.59
0.163120.30 - 20.63
0.150121.04 - 21.34
0.158124.66 - 24.98
0.172126.37 - 26.71
0.192128.42 - 28.80

. - .
....~-.~~;...,,;~ ..
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• LONG PLOT

Injection F: <Me3> 6 6EX1104,4,1

sample name ••••••••••••••••••••••••••• : EXP L1 SOIL STD
sample ID.~ •••••••.••••••••••••••••••• : 1-129:IAI
INST 10: IN12, COL. TYPE: ODS-II, 10: CARB-04, INJ:200,COL#1

Acquired on 04-Nov-97 at 20:55:55
Reported on 18-Nov-97 at 11:48:31

Page 1
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INJECTION REPORT

Injection F: <MC3> 6 6EX1104,4,1

Acquired on 04-Nov-97 at 20:55:55
Modified on 18-Nov-81 at 11:42:30
Reported on 18-Nov-97 at 11:43:01

ANALYSIS INFORMATION

•

Last modified on 18-Nov-81 at 11:42:30
Last modified on 18-Nov-81 at 11:42:48

Analysis 10••••••• :
Analyst name•••••• :
COmm.ent •••• ~ •••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN12, COL. TYPE: ODS-II, 10: CARB-04, INJ:200,COL#1
55
6EXll04
EXPLOS
SW846-8330

SAMPLE INFORMATION

sample name ••••••••••••••••••••••••••• : EXP L1 SOIL STD
Sample ID ....••••..•.......•••...••••• : 1-129:IAl
Sample tyPe ••••••••••••••••••••••••••• : Standard
Sample amount ••••••••••••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••.•••••.•••.••.••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 1
Response factor update•••••••••••••••• : Initialise

Dilution factor amounts:
. PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 1.000
Dilution...............••••••••.••.•.. : 1.000
Amount (9 or mL) •••••••••••••••••• ~ ••• : 1.000

•

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 5.440 946 9542
2 8.304 321 6149
3 11.120 419 8501
4 13.653 257 7080
5 14.635 347 8285
6 15.456 395 11753
7 16.869 382 9541
8 17.499 304 8487
9 18.448 141 5331

10 19.520 214 7682

ug/mL Peak name
0.044 HMX
0.021 RDX
0.013 TNB

7.767E-003 DNB
0.018 TETRYL
0.016 NB
0.023 3,4DNT
0.012 TNT
0.013 4ADNT
0.011 2ADNT ••"~:~: ..

'. _':. ::.-- ..... <.
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Page 2
. ,

• Peak RT mins Hght uV Area uVs ug/mL Peak name
11 20.565 244 7648 0.018 26DNT
12 21.253 296 10143 0.010 24DNT
13 24.885 176 6538 0.016 2NT
14 26.592 148 5656 0.014 4NT
15 28.672 163 6495 0.013 3NT

Total 4753 118830 0.250
Residual 0 0 0.000

•

• >.
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Page 1

LONG

Injection F: <MC3> 6 6EX1104,S,1

PLOT •
Sample name ••••••••••••••••••••••••••• : EXP L2 SOIL STD
Sampl~ 10 ••••••••••••••••••••••••••••• : 1-128:IA2
INST IO: IN12, COL. TYPE: ODS-II, 10: CARB-04, INJ:200,COL#1

Acquired on 04~Nov-97 at 21:40:33
Reported on 18-Nov-97 at 11:47:39
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INJECTION REPORT

Injection F: <MC3> 6 6EX1104,S,1

Acquired on 04-Nov-97 at 21:40:33
Modified on 18-Nov-81 at 11:42:26
Reported on 18-Nov-97 at 11:43:24

ANALYSIS INFORMATION

Last modified on 18-Nov-81 at 11:42:30
Last modified on 18-Nov-81 at 11:42:48

Analysis 10••••••• :
Analyst name •••••• :
comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

ExP, GC 200
SS
INST 10: IN12, COL. TYPE: ODS-II, 10: CARB-04, INJ:200,COL#1
SS
6EXll04
EXPLOS
SW846-8330'

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L2 SOIL STD
Sample ID ••••••••••••••••••••••••••••• : 1-128:IA2
Sample type ••••••• ~ ••••••••••••••••••• : Standard
Sample amount ••••••••••••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 2
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User 'factors:
Volume (mL) •••• ~ •••••••••.••••••••••••• : 1.000
Dilution•••••••••••••••••••••••••••••• : 1.000
Amount (9 or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

.'

Peak
1
2
3
4
5
6
7
8
9

10

RT mins
5.440
8.277

11.099
13.621
14.608
15.419
16.827
17.483
18.421
19.461

Hght uV
25833

7190
11270

6824
8926

10021
9964
8076
3805
5320

Area uVs
276353
153730
244465
183368
217102
303364
262266
233707
138036
199147

ug/mL Peak name
1.274 HMX
0.517 RDX
0.377 TNB
0.201 DNB
0~472 TETRYL
0.410 NB
0.627 3,4DNT
0.333 TNT
0.335 4ADNT
0.292 2ADNT

214
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Peak RT mins Hght uV Area uVs ug/mL Peak name
11 20.512 6443 202267 0.483 26DNT •12 21.253 7911 289248 0.288 24DNT
13 24.875 4552 176048 0.420 2NT
14 26.603 4049 162625 0.415 4NT
15 28.688 4497 193258 0.398 3NT

Total 124682 3234985 6.842
. Residual o· 0 0.000

•

.' •
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•• LONG PLOT

Injection F: <Me3> 6 6EX1104,6,1

Sample name ••••••••••••••••••••••••••• : EXP LJ SOIL STD
Sample ID~ ••••••••••.••••••••••••••••• : 1-127:IA3
INST 10: IN12, COL. TYPE: ODS-II, 10: 'CARB-04, INJ:200,COL#1

Acquired on 04-Nov-97 at 22:25:11
Reported on 18-Nov-97 at 11:47:00

Page 1
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::I:NJECT::I:ON

. Injection F: <MC3> 6 6EXII04,6,1

Acquired on 04-Nov-97 at 22:25:11
Modified on lS-Nov-Sl at 11:42:20
Reported on lS-Nov-97 at 11:43:47

ANALYSIS INFORMATION

REPORT

Page 1

•
Analysis 10••••••• :
Analyst name •••••• :
Comment •.••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN12, COL. TYPE: ODS-II, 10: CARB-04, INJ:200,CoL#1
55
6EXII04 Last modified on lS-Nov-Sl at 11:42:30
EXPLOS Last modified on lS-Nov-Sl at 11:42:4S
SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STD
sample ID ..•.•....•.....•..•.••.•••.•• : 1-127:IA3
Sample type ••••••••••••••••••••••••••• : Standard
Sample amount .•.....•...•....•••.••... : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 1.000
Dilution.•.•.•••.•.••••.•...••••.•..•• : 1.000
Amount (9 or mL) ••••••••••••••••••• '•• • : 1. 000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs ug/mL Peak name
1 5.413 63721 675071 3.156 HMX
2 8.256 18111 381602 1.302 RDX
3 11.077 28260 602202 0.942 TNB
4 13.600 17248 451306 0.502 DNB
5 14.581 22056 532097 1. 173 TETRYL
6 15.397 24971 736467 1.012 NB
7 16.800 24935 652380' 1.582 3,4DNT
8 17.461 20067 570915 0.826 TNT
9 18.400 9572 339091 0.834 4ADNT

10 19.440 . 13536 491398 0.730 2ADNT

'.. . 217
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• Peak RT mins Hght uV Area uVs ug/mL Peak name
11 20.491 16133 502357 1.216 26DNT
12 21.227 19821 708249 0.717 24DNT
13 24.859 11311 431514 1.045 2NT
14 26.581 10096· 403595 1.047 4NT
15 28.656 11205 475185 0.993 3NT

Total 311043 7953429 17.076
Residual 0 0 0.000

•

•

Page 2
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LONG

Injection F: <KC3> 6 6EX1104,7,1

PLOT. •
Sample name ••••••••••••••••••••••••••• : EXP L4 SOIL STD
sample ID ••••••••••••.•••.•••••.•••••• : 1-126:IA4
INST 10: IN12, COL. TYPE: ODS-II, IO: CARB-04, INJ:200,COL#1

Acquired on 04~Nov-97 at 23:09:48
Reported on 18-Nov-97 at 11:46:13

soo 100 150 .v 200
o+-_t-........I:'--.....L_-I-_..I-_L.-.....L_....L_...L._.L.!_...L._~---l_.....1-_...JI~.....1-_....L.._..I----JL.--.J1
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:l:NJECT:l:ON REPORT

Injection F: <MC3> 6 6EX1104,7,1

Acquired on 04-Nov-97 at 23:09:48
Modified on 18-Nov-81 at 11:42:16
Reported on 18-Nov-97 at 11:44:11

ANALYSIS INFORMATION

Analysis 10••••••• : EXP, GC 200
Analyst name •••••• : SS
comment ••••••••••• : INST 10: IN12, COL. TYPE: ODS-II, 10: CARB-04, INJ:200,COL#1
Number of samples.: 55
Calibration file •• : 6EX1104 Last modified on 18-Nov-81 at 11:42:30
Method file ••••••• : EXPLOS Last modified on 18-Nov-81 at 11:42:48
Method title •••••• : SW846-8330

SAMPLE INFORMATION

Sample name •••.•••••••••••••••••••••••• : EXP L4 SOIL STD
Sample ID •......•••••.•.•..••••••••••• : 1-126:IA4
Sample type .•••••..•...••••••••.•.••.• : Standard
Sample amount ••...••••..••••••••••.••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ...........•.•...•.••....": 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 4
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:

•

Volume (mL) •••••.••••••••• ~ •••••••••••• :
Dilution••....•••••.•••••••••••••••••• :
Amount (9 or mL) •••••••••••••••••••••• :

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 5.408 98946 1089259
2 8.235 27624 625447
3 11.061 43387 984023
4 13.579 26471 738895
5 14.571 33839 856941
6 15.381 38285 1210409
7 16.789 38644 1058405
8 17.451 31567 947417
9 18.395 14847 557130

10 19.440 20881 809499

1.000
1.000
1.000

"... .~. ~

ug/mL Peak name
5.554 HMX
2.334 RDX
1.686 TNB
0.902 DNB
2.065 TETRYL
1.835 NB
2.822 3,4DNT
1.502 TNT
1.485 4ADNT
1.318 2ADNT

,~ .
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Peak RT mins Hght uv Area uVs ug/mL Peak name
11 20.485 25156 815958 2.165 26DNT •12 21.221 31135 1191897 1.324 24DNT
13 24.853 17532 698570 1. 866 2NT
14 26.576 15724 648164 1.861 4NT
15 28.661 17468 768000 1.774 3NT

Total 481504 13000012 30.495
. Residual o· 0 0.000

•

•
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• LONG PLOT

Injection F: <Me3> 6 6EXII04,8,1

Sample name••••••••••••••••••••••••••• : EXP L5 SOIL STD
Sample ID~ •••••••••••••••••••••••••••• : 1-12S:IAS
INST 10: INl2, COL. TYPE: ODS-II, 10: CARB-04, INJ:200,COLIl

Acquired on 04-Nov-97 at 23:54:26
. Reported on l8-Nov-97 at 11:45:34

Page 1
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:J:NJECT:J:ON REPORT

Injection F: <MC3> 6 6EXI104,S,1

Acquired on 04-Nov-97 at 23:54:26
Modified on lS-Nov-Sl at 11:42:12.
Reported on lS-Nov-97 at 11:44:35

ANALYSIS INFORMATION

•

Last modified on lS-Nov-S1 at 11:42:30
Last modified on lS-Nov-S1 at 11:42:4S

Analysis 10••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN12, COL. TYPE: ODS-II, 10: CARB-04, INJ:200,COL#1
55
6EXll04
EXPLOS
SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L5 SOIL STD
Sample ID ..•..•...•••.•.••••.••..•.•.. : 1-125:IAS
Sample type •••••••.••••....••••••••••. : Standard
Sample amount .••••••...•••.••.••.••.•• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number•••...•...•....•.......•• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 5
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
. PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••••••••• ·••••••••••••• : 1.000
Dilution••••••••••..•.•••.•..••••••••• : 1.000
Amount (9 or mL) •••••••••••••••••• ~ ••• : 1.000

PEAK INFORMATION

•

Peak
1
2
3
4
5
6
7
8
9

10

RT mins
5.403
8.229

11.051
13.573
14.555
15.371
16.773
17.435·
18.373
19.413

Hght uV
126902

34708
54886
33645
42610
49252
49382
40508
18844

. 26531

Area uVs
1439765

822226
1276549

968980
1111653
1601142
1384670
1242940

726597
1056377

.:-~:.~~~\:..
, .....:..:.:";:,... ,'".

J.", ; .. :.::~~._,:_ ..

: - ; .
·.t·

ug/mL Peak name
9.510 HMX
4.022 RDX
2.889 TNB
1.573 DNB
3.503 TETRYL
3.298 NB
4.925 3,4DNT
2.631 TNT
2.774 4ADNT
2.293 2ADNT

.,
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Peak RT mns Hght uV Area uVs ug/mL Peak name.;:. 11 20.464 32129 1061298 3.724 26DNT
12 21.195 39983 1555708 2.336 24DNT
13 24.827 22812 932176 3.349 2NT
14 26.544 20546 874169 3.404 4NT
15 28.624 22829 1030247 3.224 3NT

Total 615567 17084498 53.456
Residual 0 0 0.000

•

•

Page 2
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LONG

Injection F: <Me3> 6 6EX1104A,4,1

PLOT

•Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STD
Sampl~ ID ••••••••••••••••••••••••••••• : 1-127:CA4
INST ID: IN12, COL. TYPE: ODS-II, ID: CARB-04, INJ:200,COLl1

.Acquired on 06~Nov-97 at 14:40:52
Reported on 1S-Nov-97 at 12:17:22
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~NJEC:T~ON REPORT

Injection F: <MC3> 6 6EX1104A,4,1

Acquired on 06-Nov-97 at 14:40:52
Modified on 18-Nov-81 at 12:16:38
Reported on 18-Nov-97 at 12:16:42

ANALYSIS INFORMATION

Last modified on 18-Nov-81 at 11:55:16
Last modified on l8-Nov-8l at 11:57:46

Analysis 10••••••• :
Analyst name•••••• :
Com:ment ••• • "••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN12, COL. TYPE: ODS-II, 10: CARB-04, INJ:200,COL#1
5
6EXll04
EXPLOS
SW846-8330

•

SAMPLE INFORMATION

Sample name••••••••••••••••••••••••••• : EXP L3 SOIL STD
Sample ID •••.•.•••••••.••••••.•••••••• : 1-127:CA4
Sample type•••••••• "••••••••••••••••' •• • : Standard
sample amount ••••••••••••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number •••••.•••.•...••••••••••• : 1

Retention time update••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : No update

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••••••••• ~ •••••••••••• : 1.000
Dilution••••••.•••••••.••.•••••••••••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1000.000

,'.
.. ,'.

~:.,:;-t,:...~.:;~:
.". ··.~...~'~iir:=·::··.

':;;,...-:':"
. ";:: .~.:.

•

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 5.403 62712 653917
2 8.229 18018 371565
3 11.051 27918 584944
4 13.557 17087 438162
5 14.517 21172 504927
6 15.349 24512 707056
7 16.725 24603 634922
8 17.403 19622 553754
9 18.309 9490 329783

10 19.349 13420 478337

ug/mL Peak name
3.117 HMX
1.271 RDX
0.933 TNB
0.489 DNB
1.106 TETRYL
0.973 NB
1.5633,4DNT
0.816 TNT
0.714 4ADNT
0.715 2ADNT

(.. 226



Page 2

Peak RT mins Hght uV Area uvs ug/mL Peak name
11 20.405 15906 485033 1.180 26DNT •12 21.131 19574 687523 0.717 24DNT
13 24.752 11052 415304 1.017 2NT
14 26.469 9883 390030 1.040 4NT
15 28.523 10930 458297 0.988 3NT

Total 305898 7693551 16.639
Resid'ual O· 0 0.000

•

..• .... "..
.~. ~".;~.

·······\,L;d;:;
...»;.':'i~~f:-·~

:".. '<--t,'::--..

22.1

~•



Page 1

••••
LONG PLOT

Injection F: <MC3> 6 6EX1104B,11,1

sample name ••••••••••• ~ ••••••••••••••• : EXP L3 SOIL STD
sampleID.~ ••••••••••••••••••••••••••• : 1-127:CAS
INST 10: INl2, COL. TYPE: ODS-II, 10: CARB-04, INJ:200,COL#1

Acquired on 07-Nov-97 at 01:49:47
·Reported on 18-Nov-97 at 12:18:40

.v 120100806020
I . I . . I I . i • f

HItX
t--'

RDX
-

TNB.....

~ DNB
TETRYL

NB
I.-'"""

3,4DHT
'TNT

'--"""'" :=:.- 4ADHT
2ADHT

""DHT
.~

24DHT

'--. V--~ 2NT
I..-

~4HT.....
~3NT

5

o

2S

30

15

10

20

•

•



:::I:NJECT:I:ON

Injection F: <MC3> 6 6EX11048,11,1

Acquired on 07-Nov-97 at 01:49:47
Modified on 18-Nov-81 at 12:18:02
Reported on 18-Nov-97 at 12:18:14

ANALYSIS INFORMATION

REPORT

Page 1

•

Last modified on 18-Nov-81 at 11:55:16
Last modified on 18-Nov-81 at 11:57:46

Analysis 10••••••• :
Analyst name•••••• :
COm:ment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: INi2, COL. TYPE: ODS-II, 10: CARB-04, INJ:200,eoL#1
40
6EXll04
EXPLOS
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3 SOIL STD
Sample ID ....•••••..•••••••••••••...•• : 1-127:CAS
Sample type •.••.•.••••••••••..•••••••• : Standard
Sample amount •..•.•......••••.•.••..•• : 1.0000
Number of injections•••••••••••••••••• : 1
Bottle Number .•........•..•.....•.••.. : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : No update

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •• ~ •••••••••••••••••••••••• : 1.000
Dilution..•..••••••••.•.••••.••••••.•• : 1.000
Amount (g or mL) ••••••••••••••••••• ~ •• : 1000.000

•

PEAK INFORMATION

Peak RT mins Hght uv Area uVs
1 5.413 71853 715506
2 8.261 22581 408934
3 11.083 32982 635544
4 13.600 20428 485973
5 14.581 24641 558094
6 15.408 27727 748362
7 16.800 28813 702595
8 17.472 22718 612059
9 18.427 11398 363900

10 19.461 .16234 527311

ugjmL Peak name

•
V" 2·29



• Peak RT mins Hght uV .Area uVs ugjmL Peak name
11 20.501 18654 541315 1.317 26DNT
12 21.237 22795 754956 0.787 24DNT
13 24.869 12191 437752 1.072 2NT
14 26.597 10827 407216 1.085 4NT
15 28.672 11871 477343 1.029 3NT

Total· 355714 8376858 18.116
Residual 0 0 0.000

•

•

Page 2
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CALIBRATION FACTOR DATA
FORM 9A-l

EXPLOSIVE CALIBRATION - METHOD SW846-8330
Tnstrument ID: IN12

1umn ID LC-CN-05

Inj 1
Injection File Name Levell 2CNI024,4
Injection File Name Level 2 2CNI024,5
Injection File Name Level 3 2CNI024,6
Injection File Name Level 4 : 2CN1024,7
Injection File Name Level 5 2CNI024,8

•
Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

10/24/97
5

Yes
Area

COMPONENT Area ICAL FACTOR1 Area ICAL FACTOR 1 Area 1CAL FACTOR1 Area ICAL FACTOR1 Area ICAL FACTOR I
NAME Level 11 Levell I Level 21 Level 2 1 Level 31 Level 3 I Level 41 Level 4 I Level 51 Level 5 I

ITNB 96161 20901 531701 23121 1345961 23411 2674471 23261 5471891 23791
I260NT 81321 16261 428841 17151 1089071 17431 2143721 17151 4363801 17461
ITNT 109231 23751 596971 25961 1521041 26451 3010791 26181 6190681 26921
13,40NT 113961 16281 592811 16941 1521841 18451 2972881 18021 6109561 18511
ITETRYL 151511 16831 822811 18291 2070971 19411 4109551 19261 9292801 19431
IHMX 49491 7071 259751 7421 690471 7791 1345901 7691 2721341 7791

•

•
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CALIBRATION FACTOR DATA
FORM 9A-l

EXPLOSIVE
.Tnstrument

• ·lumn ID

CALIBRATION - METHOD
ID: IN12

LC-CN-05

SW846-8330

Inj 1
Injection File Name Level 1 2CN1024,9
Injection File Name Level 2 2CN1024,10
Injection File Name Level 3 2CN1024,11
Injection File Name Level 4 2CN1024,12
Injection File Name Level 5 2CN1024,13

Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

10/24/97
5

Yes
Area

COMPONENT Area ICAL FACTOR I Area ICAL FACTOR I Area ICAL FACTOR I Area ICAL FACTOR I Area ICAL FACTOR I
NAME Level 11 Levell I Level 21 Level 2 I Level 31 Level 3 I Level 41 Level 4 I Level 51 Level 5 I

INB 126621 25321 596011 23841 1703691 27261 3413071 27301 6664171 26661
IDNa 142301 35581 656781 32841 1921991 38441 3886411 38861 7628691 38141
I24DNT 168991 33801 79418 I 31771 2299401 36791 4648921 37191 9106181 36421
14ADNT 141451 15381 655421 14251 1862261 16191 3751371 16311 7151601 15551
12ADNT 251091 25111 1198691 23971 3505421 28041 7078561 28311 13969151 27941
JRDX 58401 11681 259001 10361 764661 12231 1545081 12361 3080801 12321

•

• '



CALIBRATION FACTOR DATA
FORM 9B

EXPLOSIVE CALIBRATION - METHOD
Instrlli~ent ID: IN12

'lurnn 10 LC-CN-05

Injection FileName Level 1
Injection File Name Level 2
Injection File Name Level 3
Injection File Name Level 4
Injection File Name Level 5

Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

Inj 1
2CN1024,4
2CN1024,5
2CN1024,6
2CN1024,7
2CN1024,8

10/24/97
5

Yes
Area

SW846-8330

•

Component
Name

I Mean I % RSD 1 Corr. 1 Slope 1Intercept I
ICalFactor 1 Coeff. I area/amt 1

TNB 22901 4.981 0.999941 23671 0.0001
26DNT 17091 2.831 0.999961 17391 0.0001
TNT 2585/ 4.761 0.999911 26751 0.0001
3,4DNT 17641 5.601 0.999901 18411 0.0001
TETRYL 18041 3.771 0.999991 18401 0.0001
HMX 7551 4.021 0.999981 7761 ·0.0001

•

•.''; .

..

'.. 233



CALIBRATION FACTOR DATA
FORM 9B

EXPLOSIVE CALIBRATION - METHOD SW846-8330
Tnstrument ID: IN124It lumn ID LC-CN-05

Inj 1
Injection File Name Level 1 2CN1024,9
Injection File Name Level 2 2CN1024,10
Injection File Name Level 3 2CN1024,11
Injection File Name Level 4 2CN1024,12
Injection File Name Level 5 2CN1024,13

Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

10/24/97
5

Yes
Area

4It

Component
Name

I Mean I % RSD I Corr. I Slope I Intercept I
1Cal Factor I I Coeff.1 area/amt I I

.,. 234



CALIBRATION FACTOR DATA
FORM 9C

Initial Calibration Date:
C~~tinuing Calibration #:

tinuing Cal Date
L.~.ltinuing Cal Level
Instrument 1D
Column 1D.
Injection File. Name
Calculation Mode

10/24/97
1
10/25/97
3
1N12
LC-CN-05
2CN1024,23
Area

•
Component 1 Response I Cont CF I 1nit CF I %D 1 Init-CF I %D

Name I Cont Std I I Mean I I Slope I
----------------------------------------------------------------------------
ITNB 132179/ 22991 22901 0.401 23671 2.871
126DNT 1068201 17091 17091 0.011 17391 1. 741
ITNT 1493481 25971 25851 0.481 26751 2.901
13,4DNT 1489941 18061 17641 2.391 18411 1. 881
/TETRYL 198935/ 17681 18041 2.001 18401 3.87/
IHMX 649311 7421 7551 1.671 7761 4.331

•

•
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CALIBRATION FACTOR DATA
FOm! 9C

Initial Calibration Date:

•

c."ntinUingcalibration #:
·tinuing Cal Date

..ltinuing Cal Level
Instrument ID
Column ID
Injection File Name
Calculation Mode

10/24/97
1
10/25/97
3
IN12
LC-CN-05
2CN1024,24
Area

Component
Name

I Response / Cont CF 1 Init CF I '%D
I Cont Std 1 I Mean 1

1 Ini.t CF 1
/ Slope 1

%D

INB I 1690461 27051. " 26081 3.721 26791 0.961
IDNB I 1920851 38421 36771 4.471 38261 0.411
I24DNT 1 2291161 36661 35191 4.161 36561 0.271
14ADNT I 1859421 16171 15531 4.081 15721 " 2.861
12ADNT I 3489771 2792/ 2668/ 4.661 27991 0.251
JRDX / 782581 12521 11791 "6.191 12311 1.691

•
/

•
" ""
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- CALDmATION FACTOR DATA
FORM 9D

EXPLOSIVE CALIBRATION - METHOD SW846-8330

-jection volume = 100uL •

Amount Units = ng

COMPONENT
NAME

IAMT ON COLIAMT ON COLIAMT ON COL/AMT ON COLIAMT ON COLI
I Level 1/ Level 21 Level 31 Level 41 Level 51

ITNB
/26DNT
/TNT
/3,4DNT
/TETRYL
JHMX

4.6001
5.0001
4.6001
7.0001
9.0001
7.0001

23.0001
25.0001
23.0001
35.0001

-45.0001
35.0001

57.5001
62.5001
57.-5001
82.5001

112.5001
87.5001

115.0001
125.0001
115.0001
165.0001
225.0001
175.0001

230.0001
250.0001
230.0001
330.0001
450.0001
350.0001

•

'.
;.. 2·37.



CALIBRATION FACTOR DATA
FORM 9D

EXPLOSIVE CALIBRATION - METHOD SW846-8330

~ ject~on volume = 100uL

Amount Units = ng
----------------------------------------------------------------------------

COMPONENT. IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI
NAME I Level 11 Level 21 Level 31 Level 41 Level 51

------------------------------------------------------ -----------------~----

INB
IDNB

. 124DNT
14ADNT
12ADNT
jRDX

~

~

5.0001
4.0001
5.0001
9.2001

10.0001
5.0001

25.0001
20.0001
25.0001
46.0001
50.0001
25.0001

62.5001
50.0001
62.5001

115.0001
125.0001

62.5001

1i5. 000 I
100.0001
125.0001
230.0001
250.0001
125.0001

250.0001
200.0001
250.0001
460.0001
500.0001
250.0001

.r' .2.38
'.



strument ID : IN12
~vlumn ID : LC-CN~05

C~libration Date 10/24/97
Number of Calibration Levels: 5

EXPLOSIVE

CALIBRATION FACTOR DATA
FORM 9E

CALIBRATION - METHOD SW846-8330

•
COMPONENT RT RT RT I RT RT

NAME Level 1 Level 2 Level 3 I Level 4 Level 5

ITNB 5.981 5.971 5.981 5.961 5.961
126DNT 6.571 6.571 6.571 6.551 6.551
1TNT 7.061 7.061 7.061 7.051 7.041
13,4DNT 8.061 8.061 8.061 8.041 8.041
/TETRYL 10.711 10.721 10.721 10.691 10.69/
/HMX 12.241 12.271 12.281· 12.251 12.281

COMPONENT / RT
NAME ICont CAl

/TNB 5.961
126DNT 6.54/
ITNT 7.041
13,4DNT 8.031
ITETRYL 10.651
1"""0{ 12.161 •COMPONENT AVE RT STD_DEV 1 3X SD 1 AVE+-3X SD

NAME I I

/TNB 5.971 0.0121 0.03515.93 - 6.00
126DNT 6.561 0.0121 0.03516.52 - 6.59
ITNT 7.051 0.0101 o. 03117 • 02 .- 7.08

'13,4DNT 8.051 0.0161 0.04718.00 - 8.10
ITETRYL 10.701 0.0261 0.07~110.62 - 10.78
IHMX 12.251 0.0471 0.140112.11 - 12.39

•
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EXPLOSIVE

'CALIBRATION FACTOR DATA
, FORM 9E

CALIBRATION -METHOD SW846-8330

•
' strument ID : IN12
_~lumn ID LC-CN-05
Calibration Date 10/24/97
Number of Calibration Levels: 5

RT ,RT
Level 1 Level 2

COMPONENT
NAME

INB
IDNB
I24DNT
14ADNT
12ADNT
IRDX

5.401
5.891
6.831
7.481
7.961
8.661

5.391
5~881

6.821
7.471
7.95/
8.651

RT RT RT
Level 3 Level 4 Level 5

5.371 5.38J 5.381
5.861 5.871 5.871
6.801 6.801 6.801
7.451 7.451 7.451
7.921 7.931 7.921
8.621 8.641 8.641

COMPONENT / RT
NAME ICont CAl

INB 5.371
IDNB 5.851
124DNT 6.781
14ADNT 7.421
12ADNT 7.901l.iX 8.6,21

I COMPONENT AVE RT STD_DEV 1 3X SD I AVE+-3X SD
I NAME I I

INB I 5.381 0.0141 0.04115.34 5.42
IDNB I 5.871 0.0151 0.04515.83 - 5.92
124DNT I 6.801 0.0191 0.05716.75 - 6.86

,14ADNT I 7.451 0.0201 0.059,17.39 - 7.51
12ADNT I 7.931 0.022'1 0.06617.87 - 8.00
JRDX I 8.641 0.0171 0.05118.59 - 8.69

• ,:~i{;;{_
._ "i,,!~. ,': ::'.

. .. ~. '.. '



LONG PLOT

Injection F: <KC3> 2 2CN1024,4,1

Sample name •••••••••.••.•••••.•••••••• : EXP LlA 8m
Samp~e ID ••••••••••••••••••.•.••.••••• : 1-118:IAl
INST ID: IN12, COL. TYPE: LC-CN, 1D: LC-CN-05, 1NJ:100, OV

Acquired on 24-0ct-97 at 21:11:06
Reported on 05-Nov-97 at 11:29:54

Page 1
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INJECTION REPORT

injection F: <MC3> 22CN1024,4,1

Acquired on 24-oct-97 at 21:11:06
Modified on OS-Nov-81 at 11:12:06
Reported on OS-Nov-97 'at 11:13:49

ANALYSIS INFORMATION

Last modified on OS-Nov-81 at 11:12:S6
Last modified on OS-Nov-81 at 11:13:30

Analysis ID ••••••• :
Analyst name•••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN12, COL. TYPE: LC-CN, ,ID: LC-CN-OS, INJ:100, OV

67
2CN10248
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name ••••.••••.•••••••••••••••••• : EXP LIA STD
sample 10 ....•....••.•.....•.•..••••.• : l-ll~:IAl

Sample type •..•••••••••.•.•.•••••••••. : Standard
Sample amount ..••••....•••••••••••.•.. : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 1
Response factor update •••••••••••••••• : 'Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User 'factors:
Volume (mL) •••••••••••••• ·••••••••••••• : 1.000
Dilution......••••.••.•••••••••••••••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 5.984 717 9616
2 6.571 532 8132
3 7.061 748 10923
5 8.064 561 11396
8 10.709 694 15151
9 12.235 162 4949

•
Total
Residual

3415
145

60167
2585

ug/mL Peak name
0.041 TNB
0.047 26DNT
0.041 TNT
0.062 3,4DNT
0~082 TETRYL
0.064 HMX

0.336
0.000

.... 242



LONG PLOT

Injection F: <MC3> 2 2CN1024,9,1

Sample name •••••••••••••••••.• '••••••• • : EXP LlB STD
sample ID ••••.••••••••••••••••••.••••• : 1-122:IB1
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-05, INJ:100, UV

. Acquired on 24-0ct-97 at 23 : 52: 24
Reported on 05-Nov-97 at 11:33:43

Page 1
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INJECTION REPORT

Injection F: <MC3> 2 2CN1024,9,1

Acquired on 24-0ct-97 at 23:52:24
Modified on OS-Nov-81 at 11:12:38
Reported on OS-Nov-97 at 11:15:12

ANALYSIS INFORMATION ~

Last modified on OS-Nov-81 at 11:12:56
Last modified on OS-Nov-81 at 11:13:30

Analysis 10••••••• :
Analyst name•••••• :
comment .•••••••••. :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN12, COL. TYPE: LC-CN, 10: LC-CN-OS, IN~:100, OV
67
2CN1024B
LCCN
SW846-8330

•

SAMPLE INFORMATION

sample name .•••...••.•••••••....••...• : EXP L1B STD
Sample ID •••••••••••••••••••.••••••••• : 1-122:IBl
Sample type .••..•....•.•••...•.••••..• : Standard
Sample amount ••••.•...••.••.••••••...• : 1.0000'
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 1
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 1.000
Dilution •• ·•••••••••••••••••••••••••• ~.: 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual•

Peak
1
2
3
4
5
6

RT mins
5.403
5.893
6.832
7.477
7.963
8.661

Hght uV
878
895

1009
770

1189
208

4949
63

Area uVs
12662
14230
16899
14145
25109

5840

88885
1050

ug/mL Peak name
0.046 NB
0.037 DNB
0.046 24DNT
0.087 4ADNT
0.088 2ADNT
0.046 RDX

0.350
0.000

". .2.4 4



Page 1

LONG PLOT

Injection F: <MC3> 2 2CNI024,5,1 •
".v 18

J
16
I

14
I

INST ID: IN12, COL. TYPE: LC-CN, ID:

Acquired on 24-0ct-97 at 21:43:21
Reported on 05-Nov-97 at 11:30:56

10 12
I . I .

0

~
5 f

sample name ••••••••••••••••••••••••••• : EXP L2A STD
Sample 10 .•••••••••••••••••••••••••••• : 1-117:IA2

LC-CN-05, INJ:IOO, UV

" •
. .,'
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:I:NJECT:I:ON REPORT

Injection F: <KC3> 2 2CN1024,5,1

Acquired on 24-0ct-97 at 21:43:21
Modified on 05-Nov-S1 at 11:12:02
Reported on05-Nov-97 at 11:14:05

ANALYSIS INFORMATION

Last modified on 05-Nov-S1 at 11:12:56
Last modified on 05-Nov-S1 at 11:13:30

Analysis 10••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
55
INST ID :IN12, COL ~ TYPE: LC-CN, ID: LC-CN-05, IN.T: 100, UV

67
2CN1024B
LCCN
5WS46-S330

•

SAMPLE INFORMATION

Sample name •••••••••.••••••••••••••••• : EXP L2A STD
Sample ID .•..•..•..•....•..•••..••.... : 1-117:IA2
Sample type •••••••••••••••• ~ •••••••••• : Standard
Sample amount ••.•.....••••.••.••...•.. : 1.0000
Number of injections •••••••••••••••••• :. 1
Bottle Number•..•••••••••••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 2
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
'PERCENT MOISTURE •••.••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••••••••••••••••••• ~ •• : 1.000
Dilution•••••••••••••••••••••••••••• ~.: 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual•

Peak
1
2
3
5
6
7

RT mins
5.973
6.565
7.061
8.059

10.720
12.272

Hght uV
3742
2654
3809
2766
3536

754

17262
186

Area uVs
53170
42884
59697
59281
82281
25,975

323288
2480

ug/mL Peak name
0.225 TNB
0.247 26DNT
0.223 TNT
0.322 3,4DNT
0.447 TETRYL
0.335 HMX

1.799
0.000

,.

,.
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LONG PLOT

Injection F: <MC3> 2 2CN1024,10,l

·sample name••••••••••••••••••••••••••• : EXP L2~ STD
sample ID .•.•.•••••••.••.••••••••••••• : 1-122:182
INST 1D: IN12, COL. TYPE: LC-CN, ID: LC-CN-OS, 1NJ:100, OV

Acquired on 25~Oct-97 at 00:24:39
Reported onOS-Nov-97 at 11:34:26

Page 1
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INJECTION REPORT

'Injection F: <MC3> 2 2CN1024,10,1

Acquired on 2S-0ct-97 at 00:24:39
Modified on OS-Nov-81 at 11:12:42
Reported on OS-Nov-97 at 11:15:29

ANALYSIS INFORMATION

Last modified on OS-Nov-81 at 11:12:56
Last modified on OS-Nov-81 at 11:13:30

Analysis 10••••••• :
Analyst name •••••• :
comment ••.•.•••.•• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN12, COL. TYPE: LC-CN, 10: LC-CN-OS, IN::100, UV
67
2CNl024B
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L2B STD
Sample ID •.•..•..•.•....•.•.....•...•• : 1-122:IB2
Sample type ••••••• ~ ••••••••••••••••••• : Standard
Sample amount ••••••••.•••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number••••.•.•..•.••.•••.••.... : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 2
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

tiser factors:
Volume (mL) •••• ·••••••••••••••••••••••• : 1.000
Dilution...•••••••.••••.••.••.•••.•••. : 1.000
Amount (9 or mL) ••••.••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual•

Peak
1
2
3
4
5
6

RT mins
5.392
5.883
6.821
7.472
7.952
8.651

Hght uV
4181
4288
4972
3681
5816

980

23918
o

Area uVs
59601
65678
79418
65542

119869
25900

416007
o

ugjmL Peak name
0.219 NB
0.170 DNB
0.215 24DNT
0~404 4ADNT
0.419 2ADNT
0.205 RDX

1.632
0.000

•• • 24'8,
, '.



LONG PLOT

Injection F: <KC3> 2 2CN1024,6,1

sample name : EXP L3A STD
Sample ID ..••••••••••••••••••••••.•••. : 1-116:IA3
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-05, INJ:100, UV

Acquired on 24-0ct-97 at 22:15:37
Reported on 05-Nov-97 at 11:31:46

Page 1
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INJECTION REPORT

Injection F: <MC3> 2 2CN1024,6,1

Acquired on 24-0ct-97 at 22:1S:37
.Modified on OS-Nov-81 at 11:11:S8
Reported on OS-Nov-97 at 11:14:22

ANALYSIS INFORMATION

Last modified on OS-Nov-81 at 11:12:S6
Last modified on OS-Nov-81 at 11:13:30

Analysis 10••••••• :
Analyst name•••••• :
Comm.ent •••••••• e·. Ii :

Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
S5
INST 10: IN12, COL. TYPE: LC-CN, 10: LC-CN-OS, INJ:100, UV
67
2CN1024B
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name ...••••••...•••••.•.•...••• : EXP L3A STD
Sample 10••••••••••••••••••••••••••••• : 1-116:IA3
Sample type ......................•.... ·: Standard
Sample amount ..••.......•.•••••••..... : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ....•.................... : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••.•••••••••••••••••••• : 1.000
Dilution.••.••.••.•.••·••.•••••.•••••.• : 1.000
Amount (9 or mL) •.•••.••••••••••••••.. : 1.000

PEAK INFORMATION

Total
Residual•

Peak
1
2
3
5
6
7

RT mins
5.979
6.571
7.061
8.064

10.720
12.283

Hght uV
9476
6599
9590
6935
8755
1916

43271
492

Area uVs
134596
108907
152104
152184
207087

68047

822924
6828

ug/mL Peak name
0.569 TNB
0.626 26DNT
0.568 TNT
0.827 3,4DNT
1.126 TETRYL
0.877 HMX

4.593
0.000

~., t50



LONG PLOT

Injection F: <MC3> 2 2CN1024,11,1

Sample name •..••••••.••••••••••••••••• : EXP L3B STD
sample ID •••••••••••••.••••••••••••••• : 1-121:IB3
INST 10: IN12, COL. TYPE: LC-CN, 10: LC-CN-05, 1NJ:100, UV

Acquired on 25-0ct-97 at 00:56:54
Reported on 05-Nov-97 at 11:35:05

Page 1
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J::NJECTJ::ON REPORT

Injection F: <MC3> 2 2CN1024,11,1

Acquired on 2S-oct-97 at 00:56:54
Modified on OS-Nov-B1 at 11:12:46
Reported on OS-Nov-97 at 11:15:46

ANALYSIS INFORMATION

Last modified on OS-Nov-81 at 11:12:56
Last modified on OS-Nov-B1 at 11:13:30,

Analysis ID ••••••• :
Analyst name •••••• :
Comment ....••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-OS, INJ:I00, UV
67
2CN1024B
LCCN
SW846-B330

•

SAMPLE INFORMATION

sample name ••••••••••••••••••••••••••• : EXPL3B STD
Sample ID .••...•..••••••.•..•..••••••. : 1-121:I83
Sample type .•.•.•.....•...••....••.••• : Standard
Sample amount .•••••.••••••.•.•••••••.• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Vol~e (mL)·•••••••••••••••••••••••• •.•• : 1.000
Dilution .•.••••••••••••.•••••••••••••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 5.371 10833 170369
2 5.861 11308 192199
3 6.795 13159 229940
4 7.445 9573 186226
5 7.920 15180 350542
6 8.619 2592 76466

•
Total
Residual

62645
o

1205741
o

ug/mL Peak name
0.625 NB
0.498 DNB
0.623 24DNT
1.149 4ADNT
1.227 2ADNT
0.606 RDX

4.727
0.000



LONG PLOT

Injection F: <MC3> 2 2CNI024,7,1

.sample name••••••••••••••••••••.••••••• : EXP L4A STD
Sample ID •.•••••••.•••••••.••••.•.••.• : 1-115:IA4
INST 10: IN12, COL. TYPE: LC-CN, 10: LC-CN-05, INJ:100, UV

Acquired on 24-0ct-97 at 22:47:53
Reported on 05-Nov-97 at 11:32:24
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:I:NJECT:I:ON REPORT

Injection F: <MC3> 2 2CN1024,7,1

Acquired on 24-0ct-97 at 22:47:53
Modified on 05-~ov-81 at 11:11:54
Reported on 05-Nov-97 at 11:14:38

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 11:12:56
Last modified on 05-Nov-81 at 11:13:30

Analysis 10••••••• :
Analyst name•••••• :
Comment •••'••••••• • :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN12, COL. TYPE: LC-CN, 10: LC-CN-05, INJ:100, OV
67
2CN1024B
LCCN
SW846-8330

SAMPLE INFORMATION

Sample name .....•..••.••••••.•...••••• : EXP L4A STD
Sample ID •••.••••.......•.•..••• .- ..••• : 1-115:IA4
Sample type · : Standard
Sample amount •..•.•.••..•.••••.•.••.•• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

• Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 4
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 1.000
Dilution•...••••••.•.....••••...•••••• : 1.000
Amount (9 or mL) ••••• ~ •••••••••••••••• : 1.000

PEAK INFO~TION

Peak RT mins Hght uv Area uVs
1 5.963 18775 267447
2 6.555 12924 214372
3 7.051 18895 301079
5 8.043 13625 297288
6 10.688 17328 410955
7 12.251 a834 134580

•
Total
Residual

85380
; 912

, ,

1625720
12764

ug/mL Peak name
1.130 TNB
1.229 26DNT
1.123 TNT
1.613 3,4DNT
2.231 TETRYL
1.734 HMX

9.060
0.000

• ~~ 0' ~2,5 4



LONG PLOT

Injection F: <MC3> 2 2CN1024,12,1

Sample name ••••••••••••••••••••.•••••• : EXP L4B STD
Sample ID ••.••••••••••••••••.••••••••• : 1-120:1B4
INST 10: IN12, COL. TYPE: LC-CN, 10: LC-CN-OS, INJ:I00, UV

Acquired on 25-0ct-97 at 01:29:10
Reported on OS-Nov-97 at 11:21:45
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:I:NJECT:I:ON REPORT

Injection F: <MC3> 2 2CN1024,12,1

Acquired on 25-0ct-97 at 01:29:10
Modified on 05-Nov-81 at 11:12:52
Reported on 05-Nov-97 at 11:16:03

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 11:12:56
Last modified on 05-Nov-81 at 11:13:30

Analysis ID ••••••• :
Analyst name•••••• :
Comment •••••• • '•••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-05, INJ:100, UV
67
2CN1024B
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name .••.•..•.•••••...•••......• : EXP L4B STD
Sample ID ......•....••••••••..•••..•.. : 1-120:IB4
sample type••.•.•••.....••••..•.•••.•. : Standard
Sample amount •..••.••............•..•. : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number •••. ~ .....••••••......... : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 4
Response factor update•••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 1.000
Dilution•••••••••••••••••••••••••••••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Total.
Residual•

Peak
1
2
3
4
5
6

RT mins
5.381
5.872
6.800
7.451
7.931
8.640

Hght uV
21622
22789
26447
19189
30608

5249

125904
o

Area uVs
341307
388641
464892
375137
707856
154508

2432339
o

.:,:~Jj~'?' .
:~··>~~t:'" .

ug/mL Peak name
1.248 NB
1.003 DNB·
1.253 24DNT
2.310 4ADNT
2.471 2ADNT
1.226 RDX

9.511
0.000

.'256



LONG PLOT

Injection F: <MC3> 2 2CN1024,S,1

Sample name••••••••••••••••••••••••••• ~ EXP LSA STD
Sample ID ••••••••••••••••••••••••••••• : 1-114:IAS
INST 10: 1N12, COL. TYPE: LC-CN, 10: LC-CN-OS, 1NJ:100, UV

Acquired on 24-0ct-97 at 23:20:0S
Reported on OS-Nov-97 at 11:32:55
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::I:NJECT::I:ON REPORT

Injection F: <MC3> 2 2CN1024,8,1

Acquired on 24-0ct-97 at 23:20:08
Modified on 05-Nov-81 at 11:11:46
Reported on 05-Nov-97 at 11:14:55

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 11:12:56
Last modified on 05-Nov-81 at 11:13:30

Analysis ID ••••••• :
Analyst name •••••• :
comment .••••.••••. :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN12, COL. TYPE: LC~CN, ID: LC-CN-OS, INJ:100, OV
67
2CN1024B
LCCN
SW846-8330

e·

SAMPLE INFORMATION

Sample name••••••••••••••••••••••••••• : EXP L5A STD
Sample ID ..••••..••.•••••....••••••.•. : 1-114:IAS
Sample type " : Standard
Sample amount .•.....••...•.•.••...•••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number••...•••....••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
calibration level identifier•••••••••• : 5
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
volume (mL) •.• : •••••••••••••••••••••••.• : 1.000
Diltition•••••••••••••••••••••••••••••• ·: 1.000

. Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Peak
1
2
3
5
6
7

RT mins
5.957
6.549
7.040
8.037

10.688
12.283

Hght uV
36303
24459
36407
25609
32447

7264

Area uVs
547189
436380
619068
610956
829280
272134

ug/mL Peak name

e
Total
Residual

162489
1860

3315007
23856

....;......'.;.:;

)~:~~~~~;'J

18.301
0.000

258·



LONG PLOT

Injection F: <MC3> 2 2CN1024,13,1

~ample name.•••••••••.•••••••...•••••• : EXP LSB 8m
Sampl~ ID •••.•.••••.•••••••••••••••••• : 1-119:IB5
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-OS, INJ:100, uv

Acquired on 25~ct-97 at 02:01:25
Reported on 05-Nov-97 at 11:21:02
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::r:NJECT::r:ON REPORT

Injection F: <MC3> 2 2CN1024,13,1

Acquired on 2S-0ct-97 at 02:01:2S
Modified on OS-Nov-81 at 11:12:S6
Reported on OS-Nov-97 at 11:16:20

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 11:12:56
Last modified on 05-Nov-81 "at 11:13:30

Analysis ID ••••••• :
Analyst name •••••• :
comment •....•••••. :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN12"COL. TYPE: LC-CN, ID: LC-CN-OS, INJ:100, OV
67
2CN10248
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name••••••••••••••••••••••••••• : EXP LS8 STD
Sample ID ...••.....••.••••.•.••..••••• : 1-119:IBS
Sample type ..•..•••.•..•••••••.••..••. : Standard
Sample amount ••....•..•....•.•••.••••. : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ....•.................... : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 5
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE ••• '••••••••••••••••••• : 0.000

User factors:
Volume (mL) .•.••.•••••••..•••••••••••• : 1.000
Dilution•.••••••.••••••••••••••••••••• : 1.000
Amount (g or mL) ••• ~ •••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual•

Peak
1
2
3
4
5
6

RT mins
5.381
5.872
6.800
7.445
7.920
8.645

Hght uV
39751
41947
48353
34683
55756

9749

230239
o

Area uVs
666417
762869
910618
715160,

1396915
308080

4760059
o

.: ;>'-'
·.:·::·:·.\·~~·i~.

-..-:;~;~::; ..~ :
.. ' ..... ~.-::; ,. :-.:"

.-',~,:~: ::.~

ug/mL Peak name
2.488 NB
1.994 DNB
2.49124DNT'
4.552 4ADNT
4.992 2ADNT
2.502 RDX

19.020
0.000

~.' 260



LONG PLOT

injection F: <MC3> 2 2CN1024,23,1

Sample name •••••••.•••••••••.•••••••.• : EXP L3A STD
sample ID ••••••••••••••••••••••••••••• : 1-116:CAl
1NST 10: 1N12, COL. TYPE: LC-CN, 10: LC-CN-05, INJ:100, UV

Acquired on 25-0ct-97 at 07:23:59
Reported on 05-Nov-97 at 14:49:11
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INJECTION REPORT

Injection F: <MC3> 2 2CN1024,23,1

Acquired on 2S-0ct-97 at 07:23:59
Modified on OS-Nov-S1 at 14:47:12
Reported on OS-Nov-97 at 14:47:44

ANALYSIS INFORMATION

Last modified on Os-Nov-S1 at 11:s6:1S
Last modified on OS-Nov-S1at 12:04:50

Analysis ID ••••••• :
Analyst name •••••• :
comment .••.••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
S5
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-OS, INJ:100, UV
67
2CN1024B
LCCN
SWS46-S330

•

SAMPLE INFORMATION

Sample name••••••••••••••••••••••••••• : EXP L3A 5TD
Sample ID .••.•..••..•...• : ••••.••••••• : 1-116:CAl
Sample type••••••••••••••••••••••••••• : Standard
Sample amount ••••••.•••••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : No update

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 1.000
Dilution.•••••••••••••••••••••••.••••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1000.000

PEAK INFORMATION

Total
Residual•

Peak
1
2
3
5
7
8

RT mins
5.957
6.544
7.040
8.027

10.651
12.160

Hght uV
9398
6555
9515
6928
8654
1897

42947
615

Area uVs
132179
106820
149348
148994
198935

64931

801208
7439

~:~~t~:~rl."
' .. ,"::

. .' .~.:", ..'

ug/mL Peak name
0.577 TNB
0.625 26DNT
0.578 TNT
0.845 3,4DNT
1.103 TETRYL
0.860 HMX

4.587
0.000

c-'·'

"'4 • 26t



LONG PLOT

Injection F: <MC3> 2 2CN1024,24,1

Sample name •••••••••••••••••••••••••.• : EXP L3B STD
Sample ID •••••••••••••••••••• ~ •••••••• : 1-121:CBl
INST IO: IN12, COL. TYPE: LC-CN, IO: LC-CN-OS, INJ:IOO, ov

_Acquired on 2S-0ct-97 at 07:S6:15 .
Reported on 05-Nov-97 at 14:48:S1
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:::t:NJECT:::t:ON REPORT

Injection F: <Mc3> 2 2CN1024,24,1

Acquired on 25-0ct-97 at 07:56:15
Modified on 05-Nov-81 at 14:47:20
Reported on OS-Nov-97 at 14:47:24

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 11:56:18
Last modified on OS~Nov-81 at 12:04:S0

Analysis 10••••••• :
Analyst name•••••• :
Comment ••••.•••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN12, COL. TYPE: LC~CN, 10: LC-CN-05, INJ:100, UV
67
2CN1024B
LCCN
SW846-8330

•

SAMPLE INFORMATION

S~ple name •••••••••••••••.••••••••••• : EXP L3B 8m
sample ID ...•• "•••...•.••.•.•.•........ : 1-121:CBl
Sample type ••••••••••••••••••••.•••••• : Standard
Sample amount .•........................ : 1.0000
Number of injections •••••••••••••••••• : '1
Bottle Number•••••••..•••••••••••••••• : 1

'Retention time update••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update•••••••••••••••• : No update

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors.:
Volume (mL) ••••••••••••••••••••••••••.• : 1.000
Dilution•••••••••••••••••••••••••••••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1000.000

PEAK INFORMATION

Total
Residual•

Peak
1
2
3
4
5
6

RT mins
5.365
5.851
6.779
7.424
7.904
8.619

Hght uV
10789
11297
13119

9571
15166 '

2631

62574
o

Area uVs
169046
192085
229116
185942
348977

78258

1203424
o

", ~".;":' '...

ugjmL Peak name
0.648 NB
0.522 DNB
0.651 24DNT
1.197 4ADNT
1.308 2ADNT
0.664 RDX

4.991
0.000

264



CALIBRATION FACTOR DATA
FORM 9A-l

EXPLOSIVE CALIBRATION - METHOD SW846-8330
. 'strtiment ID: INIO

lumn ID LC-CN-07

Inj 1
Injection File Name Levell 3CNI027,4
Injection File Name Level 2 3CN1027,5
Injection File Name Level 3 . 3CNI027,6
Injection File Name Level 4 3CN1027,7
Injection File Name LevelS 3CN1027,8

•
Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

10/27/97
5

Yes
Area

COMPONENT Area ICAL FACTOR I Area ICAL FACTOR I Area ICAL FACTOR I Area ICAL FACTOR I Area ICAL FACTOR I
NAME Level 11 Levell I Level 21 Level 2 I Level 31 Level 3 1 Level 41 Level 4 I Level 51 Level 5 1

ITNB 113961 24771 581801 25301 1531331 26631 3123801 27161 5893481 25621
I26DNT 97181 19441 486301 19451 1283251 20531 2591921 20741 5155641 20621
ITNT 115871 25191 571451 24851 1519421 26421 3102131 26981 6040761 26261
13,4DNT 112711 16101 535521 15301 1412581 17121 2907011 17621 5675031 17201
1TETR'lL 170291 18921 863801 19201 2260271 20091 4670321 20761 8900761 19781
IHMX 69931 9991 377581 10791 1004051 11471 2044171 11681 3973481 11351

•

265
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CALIBRATION FACTOR. DATA
FORM 9A-l

EXPLOSIVE

e Tnstrument
')lumn ID

CALIBRATION - METHOD
ID: IN10

LC-CN-07

SW846-8330

Inj 1
Injection File Name Level 1 3CN1027,9
Injection File Name Level 2 3CN1027,10
Injection File Name Level 3 3CN1027,11
Injection File Name Level 4 3CN1027,12
Injection File Name Level 5 3CN1027,13

Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

10/27/97
5

Yes
Area

COMPONENT Area ICAL FACTOR I Area ICAL FACTOR I Area ICAL FACTOR I Area ICAL FACTOR I Area ICAL FACTOR I
NAME Level 11 Levell I Level 21 Level 2 I Level 31 Level 3 I Level 41 Level 4 I Level 51 Level 5 I

INB 95411. 19081 477431 19101 1266461 20261 2579111 20631 4984671 19941
I DNa 137931 34491 692911 34641 1913471 39271 3914611 39151 7399451 36951
124DNT 159841 31971 901321 32051 2216501 35461 4388101 35101 8471501 33891
J4ADNT 165791 18021 833881 18131 2293801 19951 4527761 19691 8673431 19861
12ADNT 247861 24791 1240641 24811 3374721 27001 6733021 26931 13085331 26171
IRDX 76091 15221 342181 13691 927371 14841 1815181 14521 3493231 13971

e

..,~./"'::',
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CALIBRATION FACTOR DATA
FORM 9B

EXPLOSIVE CALIBRATION - METHOD SW846-8330
T11-strument ID:IN10

lumn ID LC-CN-07

Inj 1
Injection File Name Level 1 : 3CN1027,4
Injection File Name Level 2 3CN1027,5
Injection File Name Level 3 3CN1027,6
Injection File·Name Level 4 3CN1027,7
Injection Fiie Name Level 5 3CN1027,8

•
Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

10/27/97
5

Yes
Area

Component
Name

I Mean I % RSD ICorr. I Slope I Intercept I
1Cal Factor I Coeff. 1 area/amt I I

TNB 25901 3.781 0.999461 25971 0.0001
26DNT 20161 3.241 0.999981 20631 0.0001
TNT 25941 3.431 0.999861 26401 0.0001
3,4DNT 16671 5.681 0.999811 17261 0.0001
TETRYL 19751 3.691 0.999621 19981 0.0001
HMX 11061 6.171 0.999841 11421 0.0001

•

•
.,,~" .

. .",:--

267



, .

CALIBRATION FACTOR DATA
FOBM 9~

EXPLOSIVE CALIBRATION - METHOD SW846-8330

•
istrument ID: INIO
Jlumn·ID LC-CN-07

Injection File Name Level 1
Injection File Name Level 2
Injection File Name Level 3
Injection File Name Level 4
Injection File Name Level 5

Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

Inj 1
3CNI027,9
3CNI027,10
3CN1027,11
3CN1027,12
3CN1027,13

10/27/97
5

Yes
Area

Component
Name

. 1 Mean I % RSD 1

ICal Factor I
Corr. I Slope I Intercept I
Coeff. 1 arealamt I I

NB 19801 3.511 0.999791 20081 0.0001
DNB 36501 5.051 0.999.761 37231 0.0001
24DNT 33701 4.881 0.999711 34191 0.0001
4ADNT 18931 4.641 0.999611 19071 0.0001
2ADNT 25941 4.201 0.999821 26351 0.0001
RDX 14451 4.321 0.999691 14121 0.0001

•

•
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CALIBRATION FACTOR DATA
FORM 9C

Initial Calibration Date:
~ ,tinuing Calibration #:

~inuing Cal Date
Continuing Cal Level
Instrument ID
Column ID
Inj ection ·File Name
Calculation Mode

10/27/97
1
10/28/97
3
IN10
LC-CN-07
3CN1027,28
Area

•
Component 1 Response 1 Cont CF 1 Init CF I %D I Init CF I %D

Name I Cont Std I I Mean 1 I Slope I
----------------------------------------------------------------------------
ITNB 1576511 27421 25901 5.871 25971 5.561
I26DNT 1274291 20391 20161 1.161 20631 1.171
ITNT 1542561 26831 25941 3.421 26401 1.621
13,4DNT 1448601 17561 16671 5.341 17261 1. 731
ITETRYL 2241721 19931 19751 0.901 19981 0.28/
IHMX 999811 11431 11061 3.341 11421 0.081

•

•



CALIBRATION FACTOR DATA
FORM 9C

10/27/97
1
10/28/97
3
IN10
LC-CN-07
3CN1027,29

: Area

Initial Calibration Date:

_
~ntinUing Calibration #:
~inuing Cal Date

'untinuing Cal Level
Instrument ID
Column ID
Injection File Name
Calculation Mode

Component
Name

1 Response I. Cont CF _I Init CF.I %D I Init CF 1
1 Cont Std 1 1 Mean 1 1 Slope I

%D " I
1

INB 1295321 20731 19801 4.661 20081 3.201
IDNB 2060541 41211 36501 12.921 37231 10.701
/24DNT 2388471 38221 33701 13.421 34191 11. 791
14ADNT 2478051 21551 18931 13.851 1907/ 13.021
12ADNT 3610761 28891 25941 11.361 26351 9.631
/RDX 1007241 16121 14451" 11.551 14121 14.131

•

•
. .. :.'/ ....
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CALIBRATION FACTOR DATA
FORM 9D

EXPLOSIVE CALIBRATION - METHOD SW846-8330- .
.ljection volume = 100uL •

Amount Units = ng

COMPONENT
NAME

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI
I Level -11 . Level 2 I Level 3 I Level 4 I Level 5 I

ITNB 4.6001 23.0001 57.5001 115.0001 230.0001
I26DNT 5.0001 25.0001 62.5001 125.0001 250,0001
1TNT 4.6001 23.0001 57.5001 115.0001 230.0001
13,4DNT 7.0001 35.0001 82.5001 165.0001 330.0001
ITETRYL 9.0001 45.0001 112.5001 225.0001 450.0001
IHMX 7.0001 35.0001 87.5001 175.0001 350.0001

.~ ..
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EXPLOSIVE

~ ~jection volume =

CALIBRATION FACTOR DATA
. FORM 9D

CALIBRATION - METHOD

100uL

SW846-8330

Amount Units = ng
----------------------------------------------------------------------------

COMPONENT
NAME

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI
I Level 11 Level 21 Level 31 Level 41 Level 51

INB 5.0001 25.0001 62.5001 125.0001 250.0001
IDNB 4.0001 20.0001 50.0001 100.0001 200.0001
I24DNT 5.0001 25.0001 62.5001 125.0001 250.0001
14ADNT 9.2001 46.0001 115.0001 230.0001 460.0001
12ADNT 10.0001 .50.0001 125.0001 250.0001 500.0001
IRDX 5.0001 25.0001 62.5001 125.0001 250.0001

~

~
." -
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.!strument ID : IN10
Column ID : LC-CN-07
Calibration Date 10/27/97
Number of Calibration Levels: 5

l=:XPLOSIVE

CAL:IBRATJ:ON FACTOR DATA
FORM 9E

CALIBRATION - METHOD SW846-8330 •
COMPONENT RT RT RT RT RT

NAME Level 1 Level 2 Level 3 Level 4 Level 5

ITNB 6.191 6.191 .6.161 6.161 6.151
I 26DNT 6.611 6.611 6.591 6.591 6.561
ITNT 7.391 7.391 7.371 7.371 7.341
13,4DNT 8.401 8.42/ 8.381 8.381 8.361
ITETRYL 12.071 12.081 12.041 12.041 12.001
JHMX 15.521 15.571 15.491 15.491 15.441

COMPONENT 1 RT I RT
NAME ICont CAl ICont CA2

ITNB 6.111 6.131
126DNT 6.521 6.561
ITNT 7.291 7.321
13,4DNT ~.291 8.341

. ''''l:.:TRYL 11. 881 11. 951 •X 15.22/ 15.341

COMPONENT AVE RT STD DEV / 3X SD I AVE+-3X SD-NAME I I

ITNB 6.16/ 0.0321 0.095/6.06 - 6.25
J26DNT 6.581 0.0311 0.09216.48 - 6.67

.JTNT 7.351 0.0371 0.111/7.24 - 7.46
13,4DNT 8.371 0.0441 0.13318.23 8.50
ITETRYL 12.011 0.0721 0.217/11.79 - 12.23
IHMX 15.441 0.1201 0.361115.08 - 15.80

•



CALIBRATION FACTOR DATA
FORM 9E

EXPLOSIVE CALIBRATION - METHOD SW846-8330

•.strument ID : IN10
Column ID : LC-CN-07
Calibration Date 10/27/97
Number of Calibration Levels: 5

.1 RT RT
I Level 1 Level 2

COMPONENT
NAME

INB
IDNB
124DNT
14ADNT,
12ADNT
IRDX

·1
I
1
I
I
1

5.251
5.961
6.961
7.681
8.381
9.581

5.241
5.961
6.971
7.691
8.391
9.651

RT RT RT·
Level 3 Level 4 Level 5

5.-231 5.221 5.211
5.951 5.941 5.921
6.951 6.941 6.911
7.691 7.681 7.641
8.371 8.361 8.331
9.641 9.641 9.611

COMPONENT I RT I RT
NAME 1Cent CAl 1Cent CA2

INB 5.231 5.241
IDNB 5.941 5.941
124DNT 6.921' 6.941
14ADNT 7.651 7.681

'A~NT 8.331 8.361
9.591 9.641

COMPONENT AVE RT STD DEV I 3X SO I AVE+-3X SO-NAME I I

INB I 5.231 0.0141 0.04115.19 - 5.27
IDNB 1 5.941 0.0141 0.04115.90 - 5.98
124DNT 1 6.941 0.0181 0.05516.89 - 7.00
14ADNT I 7.671 0.0171 0.05217.62 - 7.72
12ADNT I 8.361 0.0261 0.07918.28 - 8.44
IRDX ·1 9.621 0.0291 0.08819.53 - 9.71

•
:;~~~'{::, .
". ~;~'~.~;'::'
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LONG PLOT

Injection F: <MC3> 3 3CN1027,4,1

sample name••••••••••••••••••••••••••• : EXP LlA 8m
Sample ID ••••••••••••••••••••••••••••• : .1-118:IAl
INST ID: INIO, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:.IOO, uv

Acquired on 27-oct-97 at 22:50:42
Reported on OS-Nov-97 at 10:34:27

•

o
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INJECTION REPORT

Injection F: <MC3> 3 3CN1027,4,1

Acquired on 27-oct-97 at 22:50:42
Modified on 05-Nov-81 at 10:17:42
Reported on 05-Nov-97 at 10:31:59

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 10:28:52
Last modified on 05-Nov-81 at 10:29:06

Analysis ID ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title.4 •••• :

EXP, GC 200
SS
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, OV
56
3CN1027B
LCCN
SW846-8330

.'

SAMPLE INFORMATION

s~ple name ••••••••••••••••••••••••••• : EXP LIA STD
Sample ID •••••••••••••••••••.•••••••••• : 1-118:IAl
Sample type ••••••••••, : Standard
Sample amount ••••••••••••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number••••••••••••••••••••••••• : 1

. Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 1
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors.:
Volume (mL) •••••••••••••••••••••••• ~ •• : 1.000
Dilution•••••••••••••••••••••••••••••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 6.192 748 11396
2 6.608 519 9718
3 7.392 654 11587
4 8.400 454 11271
6 12.069 636 17029
7 15.515 181 6993

T.otal 3192 67995

• Residual 76 1903

TETRYL

ug/mL Peak name
0.043 TNB
0.049 26DNT
0.045 TNT
0.051 3,4DNT

0.063 HMX

0.335
0.000

27S



LONG PLOT

Injection F:· <MC3> 3 3CN1027,9,1

'Sam:ple name ••••••••••••••••••••••••••• : EXP L1B STD
sample ID ••••.••••••••.••••.•••••••••• : 1-123:IBl
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:100, UV

Acquired on 28-oct-97 at 02:17:28
Reported on. OS-Nov-97 at 10:37:26

Page 1
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INJECTION REPORT

Injection F: <MC3> 3 3CNI027,9,1

Acquired on 28-0ct-97 at 02:17:28
Modified on 05-Nov-81 at 10:28:52
Reported on 05-Nov-97 at 10:29:28

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 10:28:52
Last modified on 05-Nov-81 at 10:29:06

Analysis ID ••••••• :
Analyst name•••••• :
comment •••••••••.• :
Number of samples.:,
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INSTID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ~100, UV
56
3CN1027B
LCCN
SW846-8330

•

SAMPLE INFORMATION

sample name .•.••.•••••••....••..•..... : EXP LlB STD
Sample ID ...•.••••.••.•...•.•.•.•...•• : 1-123:IBl
Sample type~ •••••••••••••••••••••••••• : Standard
sample amount ..•..•...••••.•..•..••••. : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ......•.................• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 1
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE ••••.•••••••••••••••••• : 0.000

Us'er factors:
Volume (mL) ••••• · : 1.000
Dilution••••.....•••••••••••.••••••••• : 1.000
Amount (9 or mL) ••••••••••••••••• ~ ••••': 1.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 5.253 567 9541
2 5.957 766 13793
3 6.955 822 15984
4 7.680 756 16579
5 8.379 999 24786
6 9.579 239 7609

•
Total
Residual

4150
o

88292
o

ug/mL Peak name
0.048 NB
0.037 DNB
0.047 24DNT
0.087 4ADNT
0.094 2ADNT
0.054 RDX

0.366
0.000

... ..
"
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LONG PLOT

Injection F: <MC3> 3 3CNl027,5,l

Sample name••••••••••••••••••••••••••• : EXP L2A STD
Sample ID •••••.••••••••••••••••••••••• : 1-117:IA2
INST ID: INlO, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:lOO, uv

Acquired on 27-0ct-97 at 23:32:03
Reported on 05-Nov-97 at 10:35:04

•
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INJECTION REPORT

Injection F: <MC3> 3 3CN1027,S,1

Acquired on 27-0ct-97 at ·23:32:03
Modified on OS-Nov-S1 at 10:1S:10
Reported on OS-Nov-97 at 10:31:42

ANALYSIS INFORMATION

Last modified on OS-Nov-S1 at 10:2S:52
Last modified on OS-Nov~S1 at 10:29:06

Analysis ID ••••••• :
Analyst name•••••• :
comment .•••.•••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV
56
3CN1027B
LCCN
SWS46-S330

•

SAMPLE INFORMATION

sample name ••••••••••••••••••••••••••• : EXP L2A STD
Sample ID ••.•••••••••••••••••••••••••• : 1-117:IA2
sample type .•••••••••••••••••••••••••• : Standard
Sample amount ••••••••••••.••••.••••••• : 1.0000
Number of injections ••••••••••• ·••••••• : 1
Bottle Number ..••.....•..••........... : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 2
Response factor update •••••••••••••••• : Initialise

. Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 1.000
Dilution••••••••••••.••.•••••••••••••• : 1.000
Amount (9 or mL) ••••••••••••••••••..•• : 1.000

PEAK INFORMATION

Total.
Residual•

Peak
1
2
3
4
7
8

RT mins
6.192
6.608
7.392
8.421

12.080
15.568

Hght uV
3830
2554
3267
2188
3141

899

15878
454

Area uVs
58180
48630
57145
53552
86380
37758

341646
10099

.;:

:.:~~Jf;-';··
.;>'
".

ug/mL Peak name
0.222 TNB
0.244 26DNT
0.220 TNT
0.242 3,4DNT
0.429 TETRYL
0.338 HMX

1.695
0.000

280.,



LONG PLOT

'Inj ection F: <MC3> 3 3CNI027, 10,1

Sample name ••••••••••••••••••••••••••• : EXP L2B STD
Sample ID •••.•••.•••••.••••••••••••••• : 1-122:IB2
INST IO: INI0, COL. TYPE: LC-CN, IO: LC-CN-07, INJ:I00, UV

Acquired on 28-0ct-97 at 02:58:49
Reported on 05-Nov-97 at 10:38:00
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INJECTION REPORT

Injection F: <MC3> 3 3CN1027,10,1

Acquired on 28-oct-97 at b2:58:49
Modified on 05-Nov-81 at 10:28:44
Reported on 05-Nov-97 at 10:29:44

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 10:28:52
Last modified on 05-Nov-81 at 10:29:06

Analysis 10••••••• :
Analyst name •••••• :
Conunent ••••••._•••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:100, UV
56
3CN1027B
LeCN
SW846-8330

•

SAMPLE INFORMATION

sample name .••••••.•••••.••••..••••••• : EXP L2B STD
Sample ID •••••••• ~ •••••••••••••••••••• : 1-122:182
Sample type .••.••.......•.••••••••.•.. : Standard
Sample amount ..••.•••..•••••••••.••.•• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Nu.mber ......•....•............. : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 2
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:.
Vol\lIne (mL) •••••••••••••• '............. •,: 1.000
Dilution••-••••••••.••••.••••••....•••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 5.243 2717 47743
2 5.957 3757 69281
3 6.965 4021 80132
4 7.691 3660 83388
5 8.395 4818 124064
6 9.653 1038 34218

•
Total
Residual

20010
o

438826
o

........

ug/mL Peak name
0.238 NB
0.186 DNB
0.234 24DNT
0.438 4ADNT
0.471 2ADNT
0.242 RDX

1.809
0.000

282



LONG l?LOT

Injection F: <MC3> 3 3CN1027,6,1

-Sample name ••••••••••••••••••••••••••• : EXP L3A 8m
Sample ID .••••••••••••.•..••••.•.••••• : 1-116:IA3
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:100, OV

Acquired on 28-0ct-97 at 00:13:24
Reported on 05-Nov-97 at 10:35:41

Page 1
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INJECTION REPORT

Injection F: <MC3> 3 3CN1027,6,1

Acquired on 28-oct-97 at 00:13:24
Modified on OS-Nov-81 at 10:18:14
Reported on OS-Nov-97 at 10:31:25

ANALYSIS INFORMATION

Last modified on OS-Nov-81 at 10:28:S2
Last modified on OS-Nov-81 at 10:29:06

Analysis 10••••••• :
Analyst name •••••• :
comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, INJ;100, OV
S6
3CN1027B
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3A STD
Sample ID ••••••••••••••••••••••••••••• : 1-116:IA3
Sample type •••••••••·•••••••••••••••••• : Standard
Sample amount ••••••••••••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••• ~ ••••••••••••••••••••• : 1.000
Dilution•••••••••••••••••••••••••••••• : 1.000
Amount (9 or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual•

Peak
1
2
3
4
5
6

RT mins
6.165
6.587
7.365
8.379

12.037
15.493

Hght uV
10054

6757
8606
5749
8199
2380

41746
o

Area uVs
153133
128325
151942
141258
226027
100405

901090
o

'.' ~':"

..~: ;':.~,.':, :.
-:'.-:-';

ug/mL Peak mime
0.584 TNB
0.643 26DNT
0.584 TNT
0.670 3,4DNT
1.124 TETRYL
0.897 HMX

4.502
0.000

.~ .
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LONG PLOT

Injection F: <MC3> 3 3CN1027,11,1

Sample name .•••••••••••••••••.•••••.•• : EXP L3B STD
Sample ID .•••••••••••••••••••••••••••• : 1~121:IB3

INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV

Acquired on 28-0ct-97 at 03:40:10
Reported on OS-Nov-97 at 10:38:48

Page 1
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:J:NJECT:J:ON REPORT

Injection F: <HC3> 3 3CN1027,11,1

Acquired on 2S-0ct-97 at 03:40:10
Modified o~ 05-Nov-S1 at 10:28:40
Reported on 05-Nov-97 at 10:30:01

ANALYSIS INFORMATION

Last modified on 05-Nov-S1 at 10:2S:52
Last modified on 05-Nov-81 at 10:29:06

Analysis 10••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:100, UV
56
3CNI027B
LCCN
SW846-8330

•

SAMPLE INFORMATION

sample name••.••..•....•.••.....•.•••• : EXP L3B STD
Sample 10••••••••••••••••••••••••••••• : 1-121:183
Sample type ••••••••••••••••••••••••••• : Standard
Sample amount •.••••••••••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number .•.••••....•......•...... : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier •••••••••• : 3
Response factor" update •••••••••••••••• : Initialise

Pilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) .•••••.•••.••..•••••.•••••• : 1.000
Dilution......••....•.•••.••••.....••• : 1.000
Amount (9 or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual

•

Peak
1
2
3
4
5
6

RT mins
5.232
5.952
6.949
7.685
8.373
9.643

Hght uV
7487

10782
11557
10628
14012

3005

57471
o

Area uVs
126646
191347
221650
229380
337472

92737

1199233
o

ug/mL Peak name
0.631 NB
0.514 DNB
0.649 24DNT
1.204 4ADNT
1.281 2ADNT
0.657 RDX

4.935
0.000

..' 286



LONG PLOT

·Injection F: <MC3> 3 3CNI027,7,1

sample name•••••••••••••••••.••••••••• : EXP L4A STD
Sample ID .••.••.•..•.•••.•••••••••...• : 1-115:IA4
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV

Acquired on 28-0ct-97 at 00:54:46
Reported on 05-Nov-97 at 10:36:15

·Page 1
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INJECTION REPORT

Injection F: <MC3> 3 3CNI027,7,1

Acquired on 28-0ct-97 at 00:54:46
Modified on OS-Nov-81 at 10:18:30
Reported on 05-Nov-97 at 10:31:08

ANALYSIS INFORMATION

Last modified on 05-Nov-8l at 10:28:52
Last modified on 05-Nov-8l.at 10:29:06

Analysis ID ••••••• :
Analyst name •••••• :
comment •••.••••••. :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: INI0, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:I00, OV
56
3CN1027B
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name .••.•....•••.••.•.••••••.•• : EXP L4A STD
Sample ID .•...•••....•...............• : 1-11S:IA4
Sample type · : Standard
sample amount : 1. 0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 4
Response factor update•••••••••••••••• : Initialise

Dilution factor amounts:
. PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL), •••••••••••••• ~ ••••••••••.•• : 1.000
Dilution••.•••••••••••.•••.•...•...••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual

••

Peak
1
2
3
4
5
6

RT mins
6.165
6.587
7.365
8.384

12.043
15.493

Hght uV
20523
13698
17542
11758
16852

4950

85321
o

Area uVs'
312380
259192
310213
290701
467032
204417

1843935
o

ug/mL Peak name
1.203 TNB
1.256 26DNT
1.175 TNT
1.685 3,4DNT
2.338 TETRYL
1.791 HMX

9.448
0.000



LONG PLOT

Injection F: <MC3> 3 3CNI027,12,1

.Sample name•••••••••.•••••••••.••••••• : EXP L4B STD
Samp~e ID ..••••••••••••••••••••••••••• : 1-120:IB4
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV

Acquired on 28-0ct-97 at 04:21:32
Reported on OS-Nov-97 at 10:39:24

Page 1

••

o
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INJECTION REPORT

Injection F: <MC3> ,3 3CN1027,12,1

Acquired on 28-0ct-97 at 04:21:32
Modified on 05-Nov-81 at 10:28:36
Reported on 05-Nov-97 at 10:30:18

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 10:28:52
Last modified on 05-Nov-81 at 10:29:06

Analysis ID ••••••• :
Analyst name •••••• :
Comment .••••.••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, OV
56
3CN1027B
LCCN
SW846-8330

•

SAMPLE INFORMATION

sample name ...••.••••.....•.••..•••..• : EXP L4B STD
Sample ID .•.•..•.•••......••.••.•.•.•• : 1-120:IB4
Sample type ..•.••.••..•••••••.•••...•• : Standard
Sample amount •..••••.•.•.•.••.......•• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ....•...................• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 4
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••.••••••••••••••••••• : 0.000

User'factors:
Volume (mL) ••••.•••••••••• ·••••••••••••• : 1.000
Dilution ...•••••....•••••.••••••••••.• : 1.000
Amount (9 or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual

•

Peak
1
2
3
4
5
6

RT mins
5.221
5.936
6.939
7.675
8.357
9.637

Hght uV
14831
20843
22258
20401
26977

5749

111060
o

Area uVs
257911
381461
438810
452776
673302
181518

2385778
o

ug/mL Peak name
1.285 NB
1.025 DNB
1.284 24DNT
2.376 4ADNT
2.556'2ADNT
1.286 RDX

9.811
0.000
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Injection F: <MC3> 3 3CNl027,8,l

LONG PLOT •
Sample name •••••••••••.•••••.•...•••.• : EXP LSA STD
Sample ID •••••••••••••••••••••••••.••• : 1-114:IAS
INST 10: INlO, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:lOO, UV

Acquired on 28-oct-97 at 01:36:07
Reported on 05-Hov-97 at 10:36:52

706050302010 80 .v
o.,-L--L-r......L.-'-....L.............L-..L-.L.....IL..-J~--L--L......L.-'--'-....l-.J......J......L.-L.....;L......l~--.1.--L......L.-'-....l-...1.-..L....L.-'-- :L......l-l'--.1.1 -.1..'

5

TNB
26DNT

TNT

3,4DNT

10

-=========:::::=:::::::::::- TETRYL

•
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HI1X

•
I'" 291



•
Page 1

:J:NJECT:J:ON REPORT

Injection F: <MC3> 3 3CN1027,8,1

Acquired on 28-oct-97 at 01:36:07
Modified on OS-Nov-81 at 10:18:24
Reported on OS-Nov-97 at 10:30:S2

ANALYSIS INFORMATION

Last modified on OS-Nov-81 at 10:28:S2
Last modified on OS-Nov-81 at 10:29:06

Analysis ID •• ~ •••• :
Arialyst name•••••• :
comment .•••••••••. :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV
S6
3CN1027B
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP LSA STD
Sample IC ....•............' : 1-114: IAS
Sample type : Standard
Sample amount ...•.................•... : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : S
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 1.000
Dilution.....•••.•.••.•••.•.•.•••••.•• : 1.000
Amount (9 or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual

•

Peak
1
2
3
4
5
6

RT mins
6.149
6.560
7.344
8.357

12.000
15.435

Hght uV
36746
24637
31368
20766
29552

8841

151910
o

Area uVs
589348
515564
604076
567503
890076
397348

3563916
o

ug/mL Peak name
2.270 TNB
2.499 26DNT
2.289 TNT
3.289 3,4DNT
4.456 TETRYL
3.481 HMX

18.283
0.000
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LONG

·Injection F: <HC3> 3 3CN1027,13,1

PLOT

Page 1

•
Sample name ••••••••••••••••••••••••••• : EXP L5B STD
Sample ID •••••••.••••••••••••••••••••• : 1-119:1B5
INST ID: INIO, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV

Acquired on 28-0ct-97 at 05:02:53
Reported on 05-Nov-97 at 10:40:03·

20 40 60 80 mV
o-t-_+_..J....__1L.-_1....-_.L-_.L-.:._......L.!_-L_-..L_-..L_--.l1_--1_--1_--1L.-_'L-_.'__1....-_

~

5-
MB

DNB
LI"

24DNT

4ADNT
2ADNT

~

10
~RDX •

15

. "-~ .. "

., i:t •

. . ... :~. ~
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INJECTION REPORT

Injection F: <MC3> 3 3CN1027,13,1

Acquired on 28-0ct-97 at 05:02:53
Modified on 05-Nov-81 at 10:28:30
Reported on 05-Nov-97 at 10:30:35

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 10:28:52
Last modified on 05-Nov-81 at 10:29:06

Analysis ID.••••••• :
Analyst name •••••• :
Cormnent ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, OV
56
3CN10278
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name ..•.•••..•••••••.•..•..•••• : EXP LSB STD
Sample ID .....•.•••.•••.••••.•.••••••• : 1-119:IBS
Sample type ...•••.••.••••••.••••••.•.. : Standard
Sample amount .••••.•..•••••••••••••... : 1.0000
Number of injections•••••••••••••••••• : 1
Bottle Number ••••••••• ~ ••••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier ••• ~ •••••• : 5
Response factor update •••••••• ~ ••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••••••••• ·~ •••••••••••• ~ 1.000
Dilution .•••••••••.••••••••••••••••.•• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

e.

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 5.211 26589 498467
2 5.920 37679 738945
3 6.912 40079 847150
4 7.643 36433 867343
5 8.325 48514 1308533
6 9.611 10403 349323

Total 199698 4609761
Residual 0 0

ug/mL Peak name
2.483 NB
1.985 DNB
2.479 24DNT
4.551 4ADNT
4.967 2ADNT
2.475 RDX

18.940
0.000
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LONG

Injection F: <MC3> 3 3CN1027,28,1

PLOT •
Sample name ••••••••••••••••••••••••••• : EXP L3A STD
Sample ID •••••••••••.•••••••.••••••••• : 1-116:~

INST ID: INI0, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:I00, UV

Acquired on 28-0ct-97 at 15:21:01
Reported on 05-Nov-97 at 14:51:13

302S201S10 IIY 3S
o+-.....L-,-,--.L..-....1---L---l'--.L-....1---L---l'--..L..-....1---L_L.-..1-.....L-......J_.L.-..J....-J-......J_.L-..J....--L. --J'--..I..-.J1

S

10

1S

TNT

3,4DNT

=========:=:;:::=- TETRYL

TNe : 26DNT

•

•
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INJECTION REPORT

Injection F: <MC3> 3 3CNI027,28,1

Acquired on 28-0ct-97 at 15:21:01
Modified on 05-Nov-81 at 14:50:30
Reported on 05-Nov-97 at 14:50:35

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 10:52:08
Last modified on 05-Nov-81 at 11:44:20

Analysis ID ••••••• :
Analyst name •••••• :
comment ••.•••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
5S
INST ID: INlO, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:lOO, OV
56
3CN1027A
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3A STD
Sample ID •••.•••.....•••••..•...•••••• : 1-116:CAl
Sample type •••••••••..•••••.•.••.••••• : Standard
Sample amount ••••••••..••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number .••.••.•••••••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : No update

Dilution factor amounts:
~ERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••••••••• ~ •••••••••••• : 1.000
Dilution•••••••••••••••••••••••••••••• : -1.000
Amount (g or mL) ••••••••••••••••••• ~ •• : 1000.000

PEAK INFORMATION

Total
Residual

•

Peak
1
2
3
4
5
6

RT mins
6.107
6.523
7.291
8.288

11.877
15.216

Hght uV
10493

6988
8969
6126
8337
2529

43442
o

Area uVs
157651
127429
154256
144860
224172

99981

908349
o

ug/mL Peak name
0.609 TNB
0.632 26DNT
0.595" TNT
0.869 3,4DNT
1.135 TETRYL
0.904 HMX

4.743
0.000
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LONG PLOT

Injection F: <MC3> 3 3CNI027,29,1

sample name••••••••••••••••••••••••••• : EXP L3B STD
Sample ID ••••••••••••••••••••••••••••• : 1-121:CBl
INST ID: INlO, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:lOO, UV

Acquired on 28-0ct-97 at 16:02:23
Reported on 05-Nov-97 at 14:52:03

10 1S: 20 2S 30 mV 3S
o+-J....,..L-I--L._'--.-I-......J~...lI_..I-.....L._'--....J_--JIL..-....L..--L_.L--L_J..1-.lL...-....J...--1_...L...--L.!_L..--L..--J1..-....L.....J1

•

~
~

S·
NB

DNa

24DNT

4ADNT
2ADNT

~
~ RDX •10 ..--.

15.

..
.-...
....:.'...:::..-

.": .:T~~~::·-
.;. -,'--°1."
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INJECTION REPORT

Injection F: <HC3> 3 3CN1027,29,1

Acquired on 28-0ct-97 at 16:02:23
Modified on 05-Nov-81 at 14:51:42
Reported on 05-Nov-97 at 14:51:45

ANALYSIS INFORMATION

Last modified on OS-Nov-81 at 10:42:36
Last modified on 05-Nov-81 at 14:51:10

Analysis 10••••••• :
Analyst name•••••• :
comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :

. Method title•••••• :

EXP, GC 200
SS
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, INJ~100, UV
56
3CN1027B
LCCN
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••• o •••••••••••••••••• : EXP L3B STD
Sample 10••••••••••••••••••••••••••••• : 1-121:CB1
sample type ••••••••••••••••••••••••••• : Standard
Sample amount .••.•.•...••.•••...••...• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number •.•..•.•...•.••...••••••• : 1

• Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update•••••••••••••••• : No update

Dilution factor amounts:..
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••••••••• ~ •••••••••••• : 1.000
Dilution•..••.•.•.•••••••••·••••.•••• ·•.• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1000.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 5.232 8571 129532
2 5.936 12956 206054
3 6.923 13953 238847
4 7.653 13083 247805
5 8.325 17274 361076
6 9.589 3773 100724·

Total 69610 1284039
Residual 0 0•

ug/mL Peak name
0.654 NB
0.565 DNB
0.709 24DNT
1.309 4ADNT
1.392 2ADNT
0.697 RDX

5.326
0.000

II .'
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CALIBRATION FAC'l'OR DA'1'A
FORM 9A-l

EXPLOSIVE CALIBRATION - METHOD SW846-8330
Tnstrriment ID: IN10

.' .)lumn ID LC-CN-07 •
Injectipn File Name Level 1
Injection F~le Name Level 2
Injection File Name Level 3
Injection File Name Level 4
Injection File Name Level 5

Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

Inj 1
3CN1110,4
3CN1110,5
3CN1110,6
3CN1110,7
3CN1110,8

11/10/97
5

Yes
Area

COMPONENT Area ICAL FACTOR I Area ICAL FACTOR 1 Area 1CAL FACTOR I Area ICAL FACTOR1 Area ICAL FACTOR1
NAME Level 11 Levell I Level 21 Level 2 I Level 31 Level 3 I Level 41 Level 4 / Level 51 Level 5 I

IINS 117811 25611 589801 25641 1552551 . 27001 3081911 26801 6194971 26931
, 26DNT 87721 1754/ 441491 17661 1163571 18621 2306931 18461 4652371 18611
lINT 105701 22981 563501 24501 1477451 25691 2931901 25491 5911131 25701
13,4DNT 94951 13561 522511 14931 1352441 16391 2705611 16401 5460511 1655/
ITETRYL 16114/ 17901 807201 1794/ 2206681 19611 4306031 19141 8541451 18981
IHMlt 70271 1004/ 354581 10131 953171 10891 1910291 1092/ 3815161 10901

..

...... :: ....... ;.

~.:' ~-99

•
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CALIBRATION FACTOR.DATA
FORM 9A-l

EXPLOSIVE
Instrument

• \lumn ID

CALIBRATION - METHOD
ID: IN10

LC-CN-07

SWB46-B330

Inj 1
Injection File Name Level 1 3CN1110,9
Injection File Name Level 2 3CN1110,10
Injection File Name Level 3 3CN1110,11
Injection File.Name Level 4 3CN1110,12
Inj~ction File Name Level 5 ~CN1110,13

Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

11/10/97
5

Yes
Area

COMPONENT Area ICAL FACTOR I Area ICAL FACTOR I Area ICAL FACTOR1 Area ICAL FACTOR1 Area ICAL FACTOR I
NAME Level 11 Levell 1 Level 21 Level ~ I Level 31 Level 3 I Level 41 Level 4 I Level SI Level S 1

INB 95321 19061 479111 19191 1270921 20331 2493011 19941 5027301 20111
IDNB 136481 34121 690491 34521 1847051 36941 3576961 35771 7245671 36231
124DNT 155891 31181 811781 32471 2169911 34721 4193001 33541 8488121 33951
14AnNT 158591 17241 820441 1784/ 2189701 19041 4259801 18521 8468101 18411
J2AnNT' 240401 24041 1216651 24331 3295911 . 26371 6382491 25531 12767511 25541
IRDX 53791 10761 309001 12361 864181 13831 1685461 13481 3369311 13481

•

•
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CAL:IBRATION FACTOR DATA
FORM 9B

EXPLOSIVE CALIBRATION - METHOD SW846-8330
Tnstrument ID: IN10

,lumn ID LC-CN-07

Injection File Name Level 1
Injection File Name Level 2
Injection File Name Level 3
Injection FileName Level 4
Injection File Name Level 5

Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

Inj 1
3CN1110,4
3CN1110,5
3CN1110,6
3CN1110,7
3CN1110,8

11/10/97
5

Yes
Area

••

Component
Name

I Mean I % RSD I
ICal Factor I I

Corr. I Slope I Intercept I
Coeff. 1 area/amt I I

TNB '2640 I 2.681 0.999991 26901 0.0001
26DNT 18181 2.921 0.999981 18571 0.0001
TNT 24871 4.701 0.999991 25651 0.0001
3,4DNT 1557/ 8.35/ 0.999971 16501 0.0001
TETRYL 18721 4.071 0.999921 19031 0.0001
HMX 10581 4.251 0.999981 10901 0.0001

•

•
"':~: ..

301



CALIBRATION FACTOR DATA
FORK 9B

EXPLOSIVE CALIBRATION - METHOD SW846-8330

•

. ~nstrument ID: IN10
)lumn ID LC-CN-07

Inj 1
Injection File Name Level 1 3CN1110,9
Injection File Name Level 2 3CN1110,10
Injection File Name Level 3 3CN1110,11
Injection File Name Level 4 3CN1110,12
Injection File Name Level 5 3CN1110,13

Calibration Date
Number of Calibration Levels:
Line forced thru zero
Calculation Method

11/10/97
5

Yes .
Area

--------------------------------------------~-----------------------------------

•

Component
Name

I Mean I % RSD I
ICal Factor I I

Corr. I Slope I Intercept I
Coeff. I area/amt I
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CALI~ION FACTOR. DATA
FORM 9C

Initial Calibration Date:
r~ntintiing Calibration #:

. ltinuing Cal Date
_~atinuing Cal Level
Instrument ID
Column ID
Injection File Name
Calculation Mode

11/10/97
2
11/11/97
3
IN10
LC-CN-07
3CN1110B,l
Area

•
Component

Name
1 Response 1 Cont CF 1 Init CF I %D 1 Init CF I . %D
I Cont Std 1 I Mean I I Slope I

ITNB I 1644561 28601 26401 8.351 26901 6.311
126DNT I 1222141 19551 18181 7.581 18571 5.281
ITNT 1 1558521 27101 24871 8.971 25651 5.661
13,4DNT 1 1423511 17251 15571 10.851 16501 4.581
/TETRYL 1 2291101 20371 18721 8.821 19031 6.991
IHMX I. 1015241 1160/ 10581 9.71/ 10901 6.471
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CALIBRATION FACTOR DATA
. FORM 9C

Initial Calibration Date:

•
r~ntinUing Calibration #:

ltinuing Cal Date
_~ntinuing Cal Level
Instrument ID
Column 10
Injection File Name
Calculatiol) Mode

11/10/97
2
11/11/97
3
IN10
LC-CN-07
3CN1110B,2
Area

Component I Response I Cont CF I Init CF I %0 I Init CF I %0
Name I Cont Std I 1 Mean I I Slope I

----------------------------------------------------------------------------
INB 1287941 20611 19731 4.461 20081 2.611
IDNB 1901291 38031 ·35521 7.061 36161 5.151
I24DNT 2230321 35691 33171 7.571 33901 5.261
14ADNT 2266321 19711 18211 8.231 18461 6.781
12ADNT 3379891 ?7041 25161 7.461 25571 5.761
IRDX' 878391 14051 12781 9.961 13491 4.211

•

•
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CALIBRATION FACTOR DATA
FORM 9C

Initial Calibration Date:
Continuing Calibration #:

\tinuing Cal Date
_Jntinuing Cal Level
Instrument 10
Column 10
Injection File Name
Calculation Mode

11/10/97
3
11/12/97
3
IN10
LC-CN-07
3CN1110B,11
Area

•
---------------------~------------------------------------------------------

Component
Name

. I Response 1 Cont CF 1 Init CF I %0 1 Init CF 1
1 Cont Std I I Mean I 1 Slope I

%0

/TNB 1695691 29491 26401 11. 711 26901 9.621
1260NT 1275961 20421 18181 12.311 18571 9.911
ITNT 1635731 28451 24871 14.37/ 25651 10.901
13,40NT 1465831 17771 15571 14.141 16501 7.691
/TETRYL 228788/ 20341 18721 8.661 19031 6.841
IHMX 1027881 11751 10581 11. 08 I 10901 7.801

•

••
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CALIBRATION FACTOR DATA
FORM 9C

Initial Calibration Date:

•
~ntinUing Calibration #:
~inuing Cal Date

vntinuing Cal Level
Instrument ID
Column ID
Injection File Name
Calculation Mode

11/10/97
3
11/12/97
3
IN10
LC-CN-07
3CN1110B,12
Area

--~----------------------------~----------------~---------------------------

Component
Name

I Response I Cont CF I Init CF I -%D
I Cont Std I I Mean . I

I Init CF 1
I Slope I

%D

INB 1278171 20451 19731 3.661 20081 1.841
IDNB 1907761 38161 35521 7.431 36161 5.511
'24DNT 2239481 35831 33171 8.021 33901 5.691
14ADNT 2267741 19721 18211 8.301 18461 6.841
12ADNT 3391081 27131 25161 7.821 25571 6.111
IRDX 881621 14111 12781 10.361 13491 4.591

•

•
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CALIBRATION FACTOR DATA
FORM 90

EXPLOSIVE CALIBRATION - METHOD SW846-8330

jection volume = 100uL •

Amount Units = ng
----------------------------------------------------------------------------

COMPONENT
NAME

IAMT ON COL/AMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI
I Level 11 Level 2/ Level 31 Level 41 Level 51

-------------~----------~----------------------------- ----------------------

, ..

ITNB
/26DNT
ITNT
13,4DNT
ITETRYL
IHMX

4.600 I·
5.0001
4.6001
7.0001
9.0001
7.0001

23.0001
25.0001
23.0001
35.0001

·45.0001
35.0001

57 •.500 I
62.5001
57.·500 I
82.5001

112.5001
87.5001

. .~--:.

115.0001
125.0001
115.0001
165.0001
225.0001
175.0001

230.0001
250.0001
230.0001
330.0001
450.0001
350.0001

•

••
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CALIBRATION FACTOR DATA
FORM 9D

EXPLOSIVE CALIBRATION - METHOD 5W846-8330

• ljecti?n volume = lOOuL

Amount Units = ng

COMPONENT
NAME

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI
I Level 11 Level 21 Level 3/ Level 41 Level 51

INB 5.0001 25.0001 62.5001 125.0001 250.0001
IDNB 4.0001 20.0001 50.0001 100.0001 200.0001
I24DNT 5.0001 25.0001 ·62.500 I 125.0001 250.0001
14ADNT 9.2001 46.0001 115.0001 230.0001 460.0001
12ADNT 10.0001 .-50.000 I 125.0001 250.0001 50n.0001
IRDX 5.0001 25.0001 62.5001 125.0001 250.0001

•

• . '..
: -~ ..;.: '!

--,-:;,2.::
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:', :strument ID : IN10
~olumn ID : LC-CN-07
Calibration Date : 11/10/97
Number of Calibration Levels: 5

EXPLOSIVE

CALIBRATION FACTOR DATA
FORM 9E

CALIBRATION - METHOD SW846-8330

•
COMPONENT RT RT RT RT RT

NAME Level 1 Level 2 Level 3 Level 4 Level 5

JTNB 6.341 6.341 6.34/ 6.361 6.341
126DNT 6.901 6.921 6.921 6.941 6.921
1TNT 7.701 7.701 7.711 7.731 7.711
13,4DNT 8.941 8.941 8.951 8.981 8.951
ITETRYL 13.121 13.161 13.18/ 13.231 13.201
IHMX 17.811 17.931 17.961 18.041 17.991

COMPONENT 1 RT I RT 1 RT 1 RT
NAME ICont CAl ICont CA2 /Cont CA3 ICont CA4

ITNB 6.341 6.331 6.361 6.341
126DNT 6.921 6.911 6.951 6.92/
ITNT 7.70/ 7.691 7.731 7.691
13,4DNT 8.941 8.911 8.991 8.921
ITETRYL 13.15/ 13.08! 13.211 13.071
.. "'1X 17.871 17.721 17.921 17.631 •COMPONENT AVE RT STD DEV 1 3X SD I AVE+-3X SD-NAME 1 I

ITNB 1 6.34/ 0.0091 0.02816.31 - 6.37
I26DNT I 6.921 0.0161 0.04816.87 - 6.97
ITNT 1 7.711 0.0151 0.04417.66 - 7.75
13,4DNT I 8.951 0.0221 0.06718.88 - 9.02
ITETRYL I 13.161 0.0501 0.151/13.01 - 13.31
IHMX 1 17.901 0.1191 0.358117.54 -18.26

•;.:.. :

.~;.-~'~.~~~~ ;". ~:
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EXPLOSIVE

CALIBRATION FACTOR DATA
FOm! 9E

CALIBRATION - METHOD 5W846-8330

•
~strument IO : IN10

...olumn IO : LC-CN..,.07
Calibration Date 11/10/97
Number of Calibration Levels: 5

COMPONENT .RT I RT RT RT· 1 RT
NAME Level 1 I· Level 2 Level 3 Level 4 1 Level 5

INB I 5.421 5.411 5.411 5.421 5.391
IONB 1 6.191 6.191 6.201 6.211 .6.181
124DNT 1 7.311 7.331 7.331 7.341 7.321
14ADNT 1 8.31/ 8.291 8.311 8.331 8.301
12ADNT I 9.061 9.071 9~081 9.091 9.071
IRDX . I 10.611 10.601 10.631 10.651 10.641

COMPONENT I RT 1 RT 1 RT I RT
. NAME ·ICont CAl ICont CA2 ICont CA3 ICont CA4

INB 5.411 5.381 5.41/ 5.391
IDNB 6.19/ 6.151 6.19/ 6.161
124DNT 7.311 7.271 7.321 7.271
14ADNT 8.271 8.211 8.291 8.221
12ADNT 9.031 8.96; .9.04/ 8.971
I ""1)X 10.561 10.461 10.581 10.461•1 COMPONENT AVE RT STO_OEV I 3X SO I AVE+-3X SO
I NAME I I

INB I 5.411 0.0151 0.04415.36 - 5.45
IDNB I 6.191 0.0171 0.05216.13 - 6.24
I24DNT 1 7.321 0.0221 0.06617.25 7.38
14AONT 1 8.291 0.0361 0.10818.18 - 8.40
12ADNT 1 . .9.051 0.0421 0.12518.93 - 9.18
IRDX 1 10.591 0.0631 0.188110.41 - 10.78

•
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LONG

Injection F: <MC3> 3 3CN1110,4,1

PLOT

Page ,1

•
S~ple name .•••••••••••••••••••••••••• : EXP L1A STD
sample.ID ••••••••••••••••••••••••••••• : 1-144:IAl
INST 10: INlO, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:100, UV

Acquired on lO-Nov-97 at 19:53:05
Reported on 2l-Nov-97 at 09:18:47

o
9.0 10.0 11.0 12.0 13.0 mY 14.0
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INJECTION REPORT

Injection F: <MC3> 3 3CN1110,4,1

Acquired on 10-Nov-97 at 19:53:05
Modified on 21-Nov-81 at 08:09:04
Reported on 21-Nov-97 at 08:13:11

ANALYSIS INFORMATION

Last modified on 2l-Nov-81 at 08:10:12
Last modified on 21-Nov-81 at 08:10:24

Analysis 10••••••• :
Analyst name•••••• :
comment .•••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: INlO, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:lOO, UV
30
3CN1110B
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP LlA STD
Sample ID •.••••••.••••••••....•••••••• : 1-144:IAl
Sample type••.•.•••.••..•......••••••• : Standard
Sample amount .••••••......•••••••.•••• : 1.0000
Number of injections .....••••••••••.•• : 1
B,:"'r::tle Number •••••••••• ~ •••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 1
Response factor update •••••••••••••••0.: Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User "factors:
V~lume (mL) ••••••••••••••••••••••••••• : -1.000
Dilution••••••••••••...••••••••••••••• : 1.000
Amount (q or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual•

Peak
1
2
3
5
7
8

RT mins
6.341
6.896
7.696
8.939

13.120
17.808

Hght uV
719
468
601
402
548
165

2902
67

Area uVs
11781

8772
10570

9495
16114

7027

63760
890

• I ~~ -:_:~~.:•• ,~ .

·~··~tt~~·:.~.:
,..··~t.•"

ug/mL Peak name
0.044 TNB
0.047 26DNT
0.041 TNT
0.025 3,4DNT
0.085 TETRYL
0.064 HMX

0.306
0.000
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LONG

Injection F: <MC3> 3 3CN1110,9,1

PLOT

Page 1

•Sample name••••••••••••••••••••••••••• : EXP LIB STD
Sample ID ••.•••••••••••••••••••••••••• : 1-149:IBl
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:100, UV

Acquired on 10-Nov-97 at 23:19:51
Reported on 21-Nov-97 at 09:22:18

o
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INJECTION REPORT

Injection F: <MC3> 3 3CN1110,9,1

Acquired on 10-Nov-97 at 23:19:51
Modified on 2l-Nov-81 at 08:09:50
Reported on 2l-Nov-97 at 08:11:47

ANALYSIS INFORMATION

Last modified on· 21-Nov-81 at 08:10:12
Last modified on 21-Nov-81 at 08:10:24

Analysis ID ••••••• :
Analyst name•••••• :
comment ....••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN11J,. COL. TYPE: LC-CN, ID: LC-CN-07, INJ: 100, UV
30
3CN1110S
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name ..•••.••••••.•••••••••.•••• : EXP L1B STD
Sample ID ••••..•.•••••.....••••••••••• : 1-149:IBl
Sample type •••••••••.•.•.••••••••••••• : Standard
Sample amount ••••.••••.•••.••••••••.•• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Nur"hqr : , .

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 1
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••• ·•••••••••••• : 1.000
Dilution•••.••••••••••.••••••••••••••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual

•

Peak
1
2
3
4
5
7

RT mins
5.424
6.192
7.312
8.315
9.061

10.613

Hght uv
542
733
767
678
911
182

3812
138

Area uVs
9532

13648
15589
15859
24040

5379

84046
2780

ug/mL Peak name
0.047 NB
0.038 DNB
0.046 24DNT
0.086 4ADNT
0.094 2ADNT
0.040 RDX

0.351
0.000
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LONG

Injection F: <MC3> 3 3CNlllO,S,1

PLOT

Page 1

•
Sample name ••••••••••.•••••••••••••••• : EXP L2A STD
Sample ID ••••••••••••••.•••••••••••••• : 1-143:IA2
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV

Acquired on 10-Nov-97 at 20:34:26
Reported on 21-Nov-97 at 09:19:37

10 12 14 16 .V·18
o+-_..J...._-"""T---l.L--_L...-_.L.-_.L.-'_.L-_..L-_..l.._---L'_--l_---JI...----JI...-_'l-_'--_.L-_.L----J1
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XNJECTXON REPORT

Injection F: <MC3> 3 3CN1110,S,1

Acquired on 10-Nov-97 at 20:34:26
Modified on 21-Nov-Sl at OS:09:0S
Reported on 21-Nov-97 at OS:12:54

ANALYSIS INFORMATION

Last modified on 21-Nov-S1 at OS:10:12
Last modified on 21-Nov-Sl at OS:10:24

Analysis ID ••••••• :
Analyst name•••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN1~,· COL. TYPE: LC-CN, ID: LC-CN-07, INJ:tOO, UV
30
3CN1110B
LCCN
SWS46-S330

•

SAMPLE INFORMATION

Sample name ••.•••••••••••••••••••••••• : EXP L2A STD
Sample ID ...•.••••.••••.•••••••••.•••. : 1-143:IA2
Sample type ..••••••••••••..••..•.••••. : Standard
Sample amount ••••••••••••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
~ottle Number ••••••••••••••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 2
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••• ~ ••••••••••• : 1.000
Dilution••••••••••.•••••••• ~ ••••••.••••• : .1.000
Amount (9 or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual•

Peak
1
2
3
5
7
8

RT mins
6.336
6.917
7.701
8.944

13.157
17.931

Hght uV
3586
2285
3031
2020
2679

754

14355
209

Area uVs
58980
44149
56350
52251
80720
35458

327909
2428

ug/mL Peak name
0.219 TNB
0.238 26DNT
0.220 TNT
0.136 3,4DNT
0.424 TETRYL
0.325 HMX

1.562
0.000
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LONG PLOT

Injection ~: <MC3> 3 3CN1110,10,1 •
s~ple name ••.•••••••••••••••••••••••. : EXP L2B STD
Sample ~D••••••••••••••••••••••••••••• : 1-148:1B2
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, OV

Acquired on 11-Nov-97 at 00:01:12
Reported on 21-Nov-97 at 09:22:58
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INJECTION REPORT

Injection F: <MC3> 3 3CN1110,10,1

Acquired on 1l-Nov-97 at 00:01:12
Modified on 21-Nov-81 at 08:09:54
Reported on 21-Nov-97 at 08:11:30

ANALYSIS INFORMATION

Last modified on 21-Nov-81 at 08:10:12
Last modified on 21-Nov-81 at 08:10:24

Analysis ID ••••••• :
Analyst name•••••• :
comment ••••••.•••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: INlO, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV
30
3CN1110S
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L2S STD
sample ID ••.••..••••••.••..•••.•.••••• : 1-148:IB2
Sample type •••.•••.••••.••..••..•.•••• : Standard
Sample amount •••..••......•....••..•.• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number .....................•... : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 2
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTqRE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••••••••••·.•••••••••••• : 1.000
Dilution :' 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual

•

Peak
1
2
3
4
5
6

RT mins
5.408
6.192
7.328
8.293
9.067

10.603

Hght uV
2715
3729
3956
3515
4632

948

19495
o

Area uVs
47971
69049
81178
82044

121665
30900

432807
o

, .

:....-.:~::.~: .
. ':::t:!~~!"

..~! .".

ug/mL Peak name
0.239 NB
0.191 DNB
0.239 24DNT
0.445 4ADNT
0.476 2ADNT
0.229 RDX

1.819
0.000
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LONG

Injection F: <MC3> 3 3CN1110,6,1

PLOT

Page 1

•
Sample name ••••••••••••••••••..••••••• : EXP L3A STD
Sample ID .•••••••••••••••••••••••••••• : 1-142:IA3
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV

Acquired on 10-Nov-97 at 21:15:48
Reported on 21-Nov-97 at 09:20:19
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INJECTION REPORT

Injection F: <MC3> 3 3CN1110,6,1

Acquired on 10-Nov-97 at 21:15:48
Modified on 21-Nov-81 at 08:09:12
Reported on 21-Nov-97 at 08:12:38

ANALYSIS INFORMATION

Last modified on 21-Nov-81 at 08:10:12
Last modified on 21-Nov-81 at 08:10:24

Analysis ID ••••••• :
Analyst name•••••• :
comment .•••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN1p, COL. TYPE: LC-GN, ID: LC-CN-07, INJ:100, OV

30
3CN1110B
LCCN
SW846-8330

••

f

SAMPLE INFORMATION

Sample name••••••••••••••••••••••••••• : EXP L3A STD
Sample ID ••••••••••••••••••••••••••••• : 1-142:IA3
Sample type •....••.•.••••.•••.••••••.• : Standard
Sample amount ••••••••••••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number•.••••....••............. : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
~ERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••• ·•••••••••••• : 1.000
Dilution•••••••••••••..••••••••••••••• : 1.000
Amount (q or mL) ••••••••••••••••••••·•• : 1. 000

PEAK INFORMATION

Total
Residual

•

Peak
1
2
3
5
7
8

RT mins
6.341
6.923
7.712
8.955

13.184
17.957

Hght uV
9425
5964
7944
5259
7045
2008

37645
585

Area uVs
155255
116357
147745
135244
220668

95317

870586
9933

ug/mL Peak name
0.577 TNB
0.626 26DNT
0.576 TNT
0.361 3,4DNT
1..159 TETRYL
0.875 HMX

4.175
0.000

320
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LONG

Injection F: <MC3> 3 3CNlllO,ll,l

PLOT •
.... ~

20
I

Sample name••••••••••••••••••••·••••••• : EXP L3B STD
Sample ID ••••••••••••.••••.••••••••••• : 1-147:IB3

LC-CN-07, INJ:lOO, UVINST ID: INlO, COL. TYPE: LC-CN, ID:

Acquired on ll-Nov-97 at 00:42:34
Reported on 2l-Nov-97 at 09:23:40
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::I:NJECT::I:ON REPORT

Injection F: <MC3> 3 3CN1110,11,1

Acquired on 11-Nov-97 at 00:42:34
Modified on 21-Nov-81 at 08:10:00
Reported on 21-Nov-97 at 08:11:13

ANALYSIS INFORMATION

Last modified on 21-Nov-81 at 08:10:12
Last modified on 21-Nov-81 at 08:10:24

Analysis ID •••• ~ •• :
Analyst name •••••• :
comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method fiie ••••• :.:
Method title •••••• :

EXP, GC 200
SS
INST ID: IN10,' COL. TYPE: LC-CN, ID: LC-CN-07, INJ: 100, tlV
30
3CN1110B
LCCN
SW846-8330

SAMPLE INFORMATION

Sample n~e••••••••••••••••••••••••••• : EXP L3B STD
Sample ID ••••.•••.•.••.•••••.••••••••. : 1-147:183
Sample type ..••••••••••.••••••••.•••.• : Standard
Sample amount ••••••••••••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ..............•.••...•••. : 1

• Retention time update••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : Initialise

. Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••••••••••0 •••••••••••• : 1.000
Dilution ~ ' : . 1.000
Amount (g or mL) ••••·•••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual•

Peak
1
2
3
4
5
6

RT mins
5.413
6.197
7.333
8.309
9.077

10.629

Hght uv
7169
9964

10565
9398

12438
2591

52125
o

Area uVs
127092
184705
216991
218970
329591

86418

1163766
o

ug/mL Peak name
0.633 NB
0.511 DNB
0.640 24DNT
1.186 4ADNT
1.289 2ADNT
0.641 RDX

4.900
0.000

..



LONG

Injection F: <MC3> 3 3CN1110,7,1

PLOT

Page 1

•
Sa,m.ple name ••._•••.••••••••••••••••••••• : EX.P L4A STD
Sample.IC ••..•••.••.•.•••••••••••••••• : 1-141:IA4
INST IO: IN10, COL. TYPE: LC-CN, IO: LC-CN-07, INJ:100, OV

Acquired on 10-Nov-97 at 21:57:09
Reported on 21-Nov-97 at 09:21:02
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:J:NJECT:J:ON REPORT

Injection F: <MC3> 3 3CNl110,7,1

Acquired on 10-Nov-97 at 21:57:09
Modified on 21-Nov-81 at 08:09:16
Reported on 21-Nov-97 at 08:12:21

'ANALYSIS INFORMATION

Last modified on 21-Nov-81 at 08:10:12
Last modified on 21-Nov-81 at 08:10:24

Analysis 10•••••••':
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:l00, UV
30
3CN1l10S
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name •••••••••• ~ •••••••••••••••• : EXP L4A STD
Sample ID .•••••••.••...••••.••.•••••.. : 1-141:IA4
Sample type •••.•••..•.•.•••••••••••••• : Standard
Sample amount ••••.•••••••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number•........• ~ ..•••.•••..... : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 4
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••• ~.••••••••••• : ,1.000
Dilution••••.•••••••••••••.••.•••••••• : 1.000
Amount (9 or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual

•

Peak
1
2
3
5
7
8

RT, mins
6.357
6.944
7.728
8.981

13.232
18.037

Hght uV
18361
11514

'15466
10202
13583

3933

73058
971

Area uVs
308191
230693
293190
270561
430603
191029

1724267
13707

uglmL Peak name
1.146 TNB
1.242 26DNT
1.143 TNT
0.814 3,4DNT
2.262 TETRYL
1.753 HMX

8.361
0.000



LONG

Injection F: <Me3> 3 3CNIIIO,12,1

PLOT

Page 1

•Sample name••••••••••••••••••••••••••• : EXP L4B STD
sample ID ••••••••••••••••••••••••••••• : 1-146:IB4
INST ID: INlO, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:lOO, OV

Acquired on 11-Nov-97 at 01:23:55
Reported on 21-Nov-97 at 09:37:37
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INJECTION REPORT

Injection F: <MC3> 3 3CN1110,12,1

Acquired on 11-Nov-97 at 01:23:55
Modified on 21-Nov-81 at 08:10:08
Reported on 21-Nov-97 at 08:10:56

ANALYSIS INFORMATION

Last modified o~ 21-Nov-81 at 08:10:12
Last modified on 21-Nov-81 at 08:10:24

Analysis 10 ••••••• :
Analyst name•••••• :
comment ••.•••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN19, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:100, OV
30
3CN1l10B
LCCN
SW846-8330

••

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L4B STD
Sample ID ....••..•.••.•.••..•••••.•••• : 1-146:IB4
Sample type ••.••••••••••••.•.•.••••••• : Standard
Sample amount ••••••••••.•••••••••••.•• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••.•..•••••••••.•.••.•. : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 4
Response factor update •••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••• ~ ••••••••••• : 1.000
Dilution••.••••••••..••••••••••••••••• : 1.000
Amount (g or mL) ••••••••••••••••••••·•• : 1. 000

PEAK INFORMATION

Total
Residual

•

Peak
1
2
3
4
5
6

RT mins
5.424
6.208
7.344
8.331
9.093

10.651

Hght uV
13727
19010
20084
17796
23669

4932

99217
o

Area uVs
249301
357696
419300
425980
638249
168546

2259073
o

ug/mL Peak name
1.241 NB
0.989 DNB
1.237 24DNT
2.308 4ADNT
2.• 497 2ADNT
1.250 RDX

9.522
0.000

32.6



LONG PLOT

Injection F: <MC3> 3 3CN1110,8,1

sampl~ name••••••••••••••••••••••••••• : EXP LSA STD
Sample 10 ••••••••••••••••••••••••••••• : 1-140:IAS
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV

Acquired on "10-Nov-97 at 22:38:30
Reported on 21-Nov-97 at 09:21:38

Page 1
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INJECTION REPORT

Injection F: <MC3> 3 3CN1110,8,1

A~quired on 10-Nov-97 at 22:38:30
Modified on 21-Nov-81 at 08:09:22
Reported on 21-Nov-97 at 08:12:04

ANALYSIS INFORMATION

Last modified on 21-Nov-81 at 08:10:12
Last modified on 21-Nov-8l at 08:10:24

Analysis 10 :
Analyst name•••••• :
comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN10,' ~L. TYPE: LC-CN, 10: LC-CN-07, INJ:l00, UV
30
3CN1l10B
LCCN
SW846-8330

e

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP LSA STD
Sample ID ••••••••••••••••••••••••••••• : 1-140:IAS
Sample type•.•••..••.....••••.... _.•.• . : Standard
Sample amount •..••...•.•...••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ............••.•......•.• : 1

Retention time update••••••••••••••••• : No uPdate
Calibration level identifier•••••••••• : 5
Response factor update•••••••••••••••• : Initialise

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••• 0•••••••••••• : 1.000
Dilution••••••••••••••• ·•••• i ••••••.•• ~.: 1.000
Amount (g or mL) ••••••••••••••••• "' •••• : 1.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 6.341 35866 619497
2 6.923 22452 465237
3 7.707 30170 591113
5 8.955 19936 546051
6 13.195 26287 854145
7 17.989 7799 381516

Total 142511 3457559
Residual 1439 18195

e

ug/mL Peak name
2.303 TNB
2.505 26DNT
2.304 TNT
3.310 3,4DNT
4.488 TETRYL
3.501 BMX

18.411
0.000 ..

...

;'3,28



LONG

Injection F: <MC3> 3 3CN1110,13,1

PLOT

Page 1

e
Sample name ••••••••••••••••••••••••••• : EXP LSB STD
Sample ~D ••••••••••••••••••••••••••••• : 1-145:185
INST ID: IN10, COL. TYPE: LC-CN, 1D: LC-CN-07, 1NJ:100, UV

Acquired on 11-Nov-97 at 02:05:16
Reported on 21-Nov-97 at 09:35:41
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INJECTION REPORT

Injection F: <MC3> 3 3CNIIIO,13,1

Acquired on Il-Nov-97 at 02:05:16
Modified on 21-Nov-81 at 08:10:12
Reported on 21-Nov-97 at 08:10:40

ANALYSIS INFORMATION

Last modified on 21-Nov-81 at 08:10:12
Last modified on 21-Nov-81 at 08:10:24

Analysis ID ••••••• :
Analyst name •••••• :
Cotmnent •••••• '••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV
30
3CNll10B
LCCN
SW846-8330

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L5B STD
Sample ID ••••••••••••••••••..•..•••••• : 1-145:IBS
Sample type · : Standard
Sample amount .•••..•.••.•.•......••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number•..... ~ ..• ~ .••.••....•••. : 1

Retention time update••••••••••••••••• : No update
Calibration level identifier•••••••••• : 5
Response factor update •••••••••••••••• : Initialise

Dilut·ion factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••••••••••·., ••••••••••• : 1.000
Dilution~•••••••• ~ •••••••••••••••••••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1.000

PEAK INFORMATION

Total
Residual

•

Peak
1
2
3
4
5
6

RT mins
5.392
6.176
7.317
8.304
9.072

10.635

Hght uv
26573
36834
38787
34105
45537

9547

191383
o

Area uVs
502730

·724567
848812
846810

1276751
336931

4536602
o

ug/mL Peak name
2.503 NB
2.004 DNB
2.504 24DNT
4.588 4ADNT
4.994 2ADNT
2.498 RDX

19.092
0.000

~. -"33.0



LONG PLOT

Injection F: <KC3> 3 3CN1110B,1,1

sample name ••••••••••••••••••••••••••• : EXP L3A STD
Sample IO ••••••••••••••-••••••••••••••• : 1-142 : CA2
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, OV

Acquired on 11-Nov-97 at 17:49:57
Reported on 21-Nov-97 at 10:08:59
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:I:NJECT:I:ON REPORT

Injection F: <HC3> 3 3CNlllOS,1,1

Acquired on ll-Nov-97 at 17:49:57
Modified on 21-Nov-Sl at 09:43:36
Reported on 21-Nov-97 at 09:43:39

ANALYSIS INFORMATION

Analysis 10••••••• : EXP, GC 200
Analyst name •••••• : SS
comment ••••••••••• : INST 10: IN10, .COL. TYPE: LC-CN, 10: LC-CN-07, INJ:l00, UV
Number of samples.: 34
Calibration file •• : 3CN1110A Last modified on 21-Nov-Sl at 09:39:12
Method file ••••••• : LCCN Last modified on 21-Nov-Sl at 09:40:24
Method title•••••• : SWS46-S330

SAMPLE INFORMATION

Sample name •••••••••••••.••••••••••••• : EXP L3A STD
Sample ID ••••••.••••••••••••••••••.••• : 1-142:CA2
Sample type.......•••.•..••..••••••.•• : Standard
Sample amount .•••••••••••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number .........••.....••.•••••. : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update•••••••••••••••• : No update

Dilution factor amounts:
P~RCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••••••••••• ·••••••••••• : 1.000
Dilution.•.•••••••••••••••••••••••••.• : 1.000
Amount (g or mL) : 1000.000

PEAK INFORMATION

Total
Residual

•

Peak
1
2
3
5
7
8

RT mins
6.331
6.907
7.685
8.907

13.083
17.717

Hght uV
10287

6604
8669
5908
7670
2239

41377
760

Area uVs
164456
122214
155852
142351
229110
101524

915506
13567

.....:.;..

ug/mL Peak name
0.623 TNB
0.672 26DNT
0.627 TNT
0.914 3,4DNT
1.224 TETRYL
0.960 HMX

5.020
0.000

.~.. ·3·32
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LONG

Injection F: <MC3> 3 3CN1110S,2,1

PLOT •
Sample name•.•••••.•.••••••••••••••••• : EXP L3B STD
sample ID ••••••••••••••••••••••••••••• : 1-147:CB2
INST IO: IN10, COL. TYPE: LC-CN, IO: LC-CN-07, INJ:IOO, UV

Acquired on 11-Nov-97 at 18:31:18
Reported on 21-Nov-97 at 10:09:20
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INJECTION REPORT

Injection F: <MC3> 3 3CNlllOB,2,1

Acquired on 1.1-Nov-97 at 18:31:18
Modified on 21-Nov-81 'at 09:42:54
Reported on 21-Nov-97 at 09:42:56

ANALYSIS INFORMATION

Last modified on 2l-Nov-81 at 09:38:30
Last modified on 21-Nov-81 at 09:40:24

Analysis IO •• ~ •••• :
Analyst name •••••• :
Cormnent ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-07, INJ:100, OV
34
3CNlllOB
LCCN
SW846-8330

.'

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3B STO
Sample ID."••••••••.•....•.••••.••••.•• : 1-147:CB2
Sample type••.••••••••••••.•••••••.••• : Standard
Sample amount .••••••••..•••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Numbe::o ••••••••••••••••••••••••• : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : No update

Dilution factor amounts:
PERCEN~ MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••.••••••••••• : 1.000
Dilution _ e- ••••••._ ••' .: ~. 000
Amount (g or mL) ••••• ~ •••••••••••••••• : 1000.000

PEAK INFORMATION

Peak RT !nins Hght uv Area uVS
1 5.381 7565 128794
2 6.149 10648 190129
3 7.269 11301 223032
4 8.213 10136 226632
5 8.960 13389 337989
6 10.459 2769 87839

•
Total
Residual

55809
o

1194416
o

ug/mL Peak name
0.653 NB
0.535 DNB
0.672 24DNT
1.245 4ADNT
1.343 2ADNT
0.687 RDX

5.136
0.000

... 334



LONG

Injection F: <MC3> 3 3CNlllOB,11,1

PLOT

Page 1

•
Sample name•.••••••••••••••••••••••••• : EXP L3A 8m
sample ID ••••••••••••••••••••••••••••• : 1-142:CA3
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-07, INJ:100, UV

Acquired on l2-Nov-97 at 00:43:43
Reported on 2l-Nov-97 at 09:44:40

o

5

10 15 20 25

§~::=::-6.36260NT

TNT

r~=:=====- 3,40NT

10

=:===:::====:::::::===~ TETRYL

15

•

20
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INJECTION REPORT

Injection F: <HC3> 3 3CN1110S,11,1

Acquired on 12-Nov-97 at 00:43:43
Modified on 21-Nov-81 at 09:44:12
Reported on 21-Nov-97 at 09:44:15

ANALYSIS INFORMATION

Analysis 10••••••• :
Analyst name•••••• :
comment••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST 10: IN10, ·COL. TYPE: LC-CN, 10: LC-CN-07, INJ:100, UV
34
3CN1110A Last modified on 21-Nov-81 at 09:39:12
LCCN Last modified on 21-Nov-81 at 09:40:24
SW846-8330

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3A STD
sample ID ••••••••••••••••••••••••••••• : 1-142:CA3
Sample type .••.••••••••••••••••••••••• : Standard
Sample amount ••••••••••••••••••••••.•• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number .....•....• '* ••••••••••••• : 1

Retention time update••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update•••••••••••••••• : No update

Dilution factor amounts:
PERCENT MOIS~URE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••••••••••• '••••••••••• : 1.000
Dilution•••••••••••••••••••••••••••••• : 1.000
Amount (g or mL) •••••••••••••••••••••• : 1000.000

PEAK INFORMATION

Peak
2
3
5
7
8

RT'mins
6.949
7.733
8.987

13.205
17.920

Hght uV
6888
9017
6132
7792
2326

Area uVs
127596
163573
146583
228788
102788

ug/mL Peak name
0.702 26DNT
.0.658 TNT
0.941 3,4DNT
1.222 TETRYL
0.972 HMX

•
Total
Residual

32155
11343

769328
180995

4.495
0.000

~~" ..~ ~36



LONG PLOT

Injection F: <KC3> 3 3CNlllOB,12,1

Sample name : EXP L3B sm
Sample 10 .••••••••••••.••••••••••••••• : 1-147:CB3

LC-CN-07, INJ:100, UV

20
I

15

20

Page 1
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INJECTION REPORT

Injection F: <MC3> 3 3CN1110B,12,1

Acquired on 12-Nov-97 at 01:25:07
Modified on 21-Nov-S1 at 09:45:0S
Reported on 21-Nov-97 at 09:45:10

ANALYSIS INFORMATION

Analysis ID ••••••• : EXP, GC 200
Analyst name •••••• : SS
Comment ••••••••••• : INST ID: IN10~ _COL. TYPE: LC-CN, ID:-LC-CN-07, INJ:IOO, UV
Number of samples.: 34
Calibration file •• : 3CN1110B Last modified on 21-Nov-S1 at 09:3S:30
Method file ••••••• : LCCN Last modified on 21-Nov-S1 at 09:40:24
Method title•••••• : SWS46-S330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : EXP L3B STD
Sample ID ••••••••..••••..••..••••••••• : 1-147:CB3
Sample type .•••••••••••••••••••••••••• : Standard
Sample amount ••••••••••••••••••••••••• : 1.0000
Number of injections •••••••••••••••••• : 1
Bottle Number : 1

Retention time update ••••••••••••••••• : No update
Calibration level identifier•••••••••• : 3
Response factor update •••••••••••••••• : No update

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) •••••••••••••••• ·••••••••••• : 1.000
Dilution .••.•••••••••••••••••••••••••• : 1.000
Amount (9 or mL) •••••••••••••••••••••• : 1000.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs ug/mL Peak name
1 5.408 7474 127817 0.648 NB
2 6.187 10678 190776 0.537 DNB
3 7.317 11327 223948 0.675 24DNT
4 8.288 10125 226774 1.245 4ADNT
5 9.040 13386 339108 1.-348 2ADNT
6 10.581 2776 88162 0.690 RDX

Total 55766 1196585 5.143
Residual 0 0 0.000•



1D.
EXPLOSIVE ANALYSIS DATA SHEET

. "b Name:

Lab Code:

SWL-TULSA Contract:

SWOK Case No:MKF-OH

EPA SAMPLE NO:

I
IINST. BLK.
1 _

SDG No: •
Matrix: (soil/water) SOIL Lab Sample ID: INST.BLK.

Sample Amt: 2gm % Moisture

Extraction Volume: 10ml

Date Received:

Date Extracted:

/ /

/ /

Extraction Method: SONC Date Analyzed: 10/16/97

GPC Cleanup: (Y/N) N Dilution Factor: 2.00

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug!L or ug/kg) 'ug/kg Q

2691-41-0
121-82-4
99-35-4
99-65-0
479-45-8
98-95-3
118-96-7
1946-51-0
35572-78-2
606-20-2
121-14-2
88-72-2
99-99-0
99-08-1

HMX----------------------------
RDX-----------------------------
TNB----------------------------
DNB-----------------------------
TETRYL--------------------------
NB-----------------------------
TNT----------------------------
4ADNT--------------------------
2ADNT------------------------·--
26DNT--------------------------~

24DNT--------------------------
2NT----------------------------
4NT----------------------------
3NT-----------------------------

2200
1000
250
250
650
260
250
250
250
260
250
250
250
250

IU
IU
/U
U
U
U
U
U
U
U
U
U
U
U

•
SURROGATE AMOUNT SPIKED (ug/kg dry wt.)
3,4-DNT

FORM I

20000

339

•
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.' .

LONG PLOT

Injection F: <Me3> 5 SEX101S,1,1

~ample name••••••••••••••••••••••••••• : INST. BLX.
sample. ID ••••••••••••••••••••••••••••• : INST. SLIt•.
INST 10: IN13, COL. TYPE: ODS-II, 10: CARB~OS, INJ:200,COLl1

Acquired on 1S-0ct-97 at 23:47:37
Reported on 20-Nov-97 at 16:49:48

10.810.610.410.210.09.89.6 rN 11.0
o;-...L---'--J...--L--L---I---J~L-.J...-.......,;L-...L--J.......L--L---l.---I_L.-.J...-...L-...L-..L....L.--'--J......J.......J ,---l.---I:-J'

•

S

10

1S

·20

2S

4.19

•
340·



INJECTION

Injection F: <MC3> S SEX101S,1,1

Acquired on 1S-oct-97 at 23:47:37
Modified on 17-Nov-81 at 21:07:32
Reported on 20-Nov-97 at 16:49:11

ANALYSIS INFORMATION

REPORT

Page 1

.'.

Last modified on 17-Nov-81 at 21:07:32
Last modified on 20-Nov-81 at 16:48:42

Analysis ID.~ ••••• :
Analyst name•••••• :
comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN13~ COL. TYPE: ODS-II, 10: CARS-OS, INJ:200,COL#1
31
SEX101S
EXPLOS
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••.•••••••••••••••• : INST. BLK.
sample IO"••••••••••••••••••••••••••••• : INST. SLIt.
Sample type••••••••••••••••••••••••••• : Sample
Sample amount ••••••••••••••••••••••••• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• :

'User factors:

0.000 •
·Volum~ (mL) ••••••••••••••••••••••••••• : 10.000
Dilution•• ~ ••••••••••••••••••••••••••• : 2.000
Amount (g or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

". "'-

Peak RT mins

Total
Residual

Hght uV

o
365

Area uVs

o
2630

ug/Kg Peak name

0.000
-20.546

l,~. 341

•



10
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

I.' lb Name: SWL-TULSA Contract: IBL1014SC
I

Lab Code: SWOK Case No:MKF-OH SDG No:

Matrix: (soil/water) SOIL Lab Sample ID: BL1014SC

Sample Arnt: 2grn % Moisture Date Received: / /

Extraction Volume: 10ml Date Extracted: 10/14/97

Extraction Method: SONC Date Analyzed: 10/17/97

GPC Cleanup: (Y/N) N Dilution Factor: 2.00

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kg Q

IU
IU
/U
U
U
U
U
U
U
U
U
U
U
U

2200
1000
250
250
650
260
250
250
250
260
250
250
250
250

HMX----------------------------
RDX----------------------------
TNB----------------------------~

DNB----------------~------------

TETRYL---------~----------------

NB-----------------------------
TNT----------------------------
4ADNT----------~---------------

2ADNT-----~--------------------

26DNT--------------------------
24DNT--------------------------
2NT----------------------------
4NT~-------------------~-------

3NT-----------------------------

I 2691-41-0
I 121-82-4
I 99-35-4
I 99-65-0
I 479-45-8
I 98-95-3
I 118-96-7
I 1946-51-0
I 35572-78-2

•
606-20-2

, 121-14-2
I 88-72-2
I 99-99-0
I 99-08-1
1__--,- - __....,....... --'-_

SURROGATE AMOUNT SPIKED (ug/kg dry wt.)
3,4-DNT

20000

FORM I

•
I:' 342



LONG PLOT

Injection F: <MC3> 5 5EXI015C,3,1

Sample name ..•..•.••.......••....•••.. : BLI014SC
Sample ID .....•.•......•••..•••..••••. : BLI014SC
INST IO: IN13, COL. TYPE: ODS-II, IO: CARS-Os, INJ:200,COL#1

Acquired on 17-0ct-97 at 22:25:00
. Reported on 05-Nov-97 at 08:50:07

Page 1

•

o

5

10

15

20

25

10

16.97

12 14 16 18 20 22

3,4DNT

mV

•

•
.~. 343
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INJECTION REPORT

Injection F: <MC3> 5 SEXI015C,3,1

Acquired on 17-0ct-97 at 22:25:00
Modified on 05-Nov-Sl at OS:49:46
Reported on OS-Nov-97 at OS:49:50

ANALYSIS INFORMATION

Last modified on "04-Nov-81 at 20:53:04
Last modified on OS-Nov-al at OS:43:52

Analysis ID ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title •••••• :

EXP, GC 200
SS
INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-OS, INJ:~OO,COL#l

27
SEXIOIS
EXPLOS
SWS46-S330

•

SAMPLE INFORMATION

Sample name •••• ~ •••••••••••••••••••••• : BLI014SC
Sample ID ••••••••••••••••••••••••••••• : BLI014SC
Sample type ..•.•........•..•......••.. : Sample
Sample amount ..•......••.••.....•.•••. : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number ......................•.• : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 10.000
Dilution.......••.........•..•.•••.••. : 2.000
Amount {g or mL) •••••••••••". ~ ••••••••• : 2.000

PEAK INFORMATION

•

Peak RT mins
1 15.179

Total
Residual

Hght uV
10946

10946
100

Area uVs
224462

224462
2112

uq/Kq Peak name
19417.154 3,4DNTQ7

19417.154
182." 706

". ,. 344



LONG PLOT

Injection F: <MC3> 2 2CN1024,14,1

Sample name ..•.••....•••.......••.•.•• : BLI014SC
Sample ID ..••.............••.•....•••. : BLI014SC
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-OS, INJ:100, UV

Acquired on 2S-0ct-97 at 02:33:41
Reported on OS-Nov-97 at 12:04:30

Page 1

•

o
10 15 20 25

5
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15
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•

•
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Page 1

INJECTION REPORT

Injection F: <MC3> 2 2CN1024,14,1

Acquired on 25-0ct-97 at 02:33:41
Modified on 05-Nov-81 at 11:58:54
Reported on 05-Nov-97 at 11:58:54

ANALYSIS INFORMATION

Last modified on 05-Nov-81 at 11:54:16
Last modified on 05-Nov-81 at 11:58:32

Analysis ID ••••••• :
Analyst name •••••• :
Comment ••••••••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-05, INJ:100, UV

67
2CN1024A
LCCN
SW846-8330

e

SAMPLE INFORMATION

Sample name ...••••••.••••..•....•••... : BLI014SC
S"ample ID •••••••••••••••••••..•.••••.• : BLI014SC
Sample type ................•.......•.. : Sample
Sample amount .•..••.•....•••••••...•.• : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number _ : 1

Dilution factor amounts:
PERCENT MOISTURE ••••••••••• ~ •••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 10.000
Dilution......••••.•....•••.....•••.•• : 2.000
Amount (g or mL) •••••••••••••••••••••• : 2.000

PEAK INFORMATION

e

Peak RT mins
1 8.059

Total
Residual

Hght uV
16542

16542
o

Area uVs
325871

325871
o

ug/Kg Peak name
18473.408 3,4DNT

18473.408
0.000

.... 346



10
EXPLOSIVE ANALYSIS DATA SHEET

lb Name:

Lab Code:

SWL-TULSA Contract:

SWOK Case No:MKF-OH

EPA SAMPLE NO:

I I
ICRA/BPSAD1 MS ~I

I O"O'O"OX fJ.. ele C' X I
I ii, ,..",'t I

SDG No: 314j6
•

Matrix: (soilJwater) SOIL Lab Sample 10: 31436.02MS

Sample Amt: 2gm % Moisture 11.31 Date Received: 10/14/97

Extraction Volume: 10ml Date Extracted: 10/14/97

Extraction Method: SONC Date Analyzed: 10/18/97

GPC Cleanup: (Y/N) N Dilution Factor: 20000.00

Q

J

U
U
U
U

U •U
U
U
U
U
U

15100000
40700000
2500000
2500000
6500000
2600000
65400000
2500000
2500000
2600000
2500000
2500000
2500000
2500000

CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kgCOMPOUND

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB----------------------------
TETRYL-------------------------
NB-----------------------------
TNT-----------------------------
4ADNT-----------------------~---

2ADNT--------------------------
26DNT--------------------------
24DNT--------------------------
2NT----------------------------
4NT----------------------------
3NT-----------------------------

CAS· NO.

2691-41-0
121-82-4
99-35-4
99-65-0
479-45-8
98-95-3
118-96-7
1946-51-0
35572-78-2

·"1 606-20-2
I 121-14-2
I 88-72-2

. I 99-99-0
I 99-08-1

'--:------- ---------------- -------
SURROGATE AMOUNT SPIKED (ug/kg.dry wt.)
3,4-DNT

20000

FORM I •
.•. ,'·347
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LONG PLOT

Injection F: <MC3> 5 5EX10150,6,1

Sample name••••••••••••••••••••••••••• : CRA/SPSAD1 MS 20000X
Sample ID ••••••••••••••••••••••••••••• : 31436.02MS
INST IO~ IN13, COL. TYPE: OOS-II, IO: CARS-Os, INJ:200,COL#1

Acquired on 18-0ct-97 at 20:15:18
Reported on 05-Nov-97 at 12:29:38
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: .•...

'. ::~J~~~S~~·- .
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INJECTION REPORT

Injection F: <MC3> 5 5EX1015D,6,1

Acquired on 18-0ct-97 at 20:15:18
Modified on 05-Nov-81 at 12:27:58
Reported on 05-Nov-97 at 12:28:39

ANALYSIS INFORMATION

•

Last modified on 05-Nov-81 at 11:22:30
Last modified on 05-Nov-81 at 08:54:26

Analysis 10••••••• :
Analyst name •••••• :
comment ...••..•.•. :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-05, IN~:200,COL#1

26
5EX1015
EXPLOS
SW846-8330

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD1 HS 20000X
Sample 10••••••••••••••••••••••••••••• : 31436.02MS
Sample type : Sample
Sample amount ••••••••••••••••••••••••• : 2. 0000
Number of injections •••••••••••••••••• : 1
Bottle Number ~ ...........•..• : 1

Dilution factor amounts:
PERCENT MOISTURE ••••••••••••••••••••.•• : 0.000

User factors:
Volume (mL) •• ~ •••••••••••••••••••••••• : 20.000
Dilution••.••.•.••••••••••••.••••••••. : 20000.000
Amount (9 or mL) •••••••••.••••••••••••• : 2.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs ug/Kg Peak name
1 4.848 698 5257 15105286.000 HMX
2 7.365 1183 17470 40722108.000 RDX
4 15.803 2987 64134 65375876.000 TNT

Total 4868 86860 121203264.000
Residual 80 2159 5031516.500

i··

•

•



10
EXPLOSIVE ANALYSIS DATA SHEET EPA S.AMPLE NO:

• "lb.Name:

Lab Code:

SWL-TULSA Contract:

SWOK Case No:MKF-OH

I
ICRA/BPSAD1 MSD
/20000>'
I HIttle" cb.

SDG No: 31436

Matrix: (soil/water) SOIL Lab Sample ID: 31436.03MSD

Sample Amt: 2gm % Moisture 11.31 Date Received: 10/14/97

Extraction Volume: 10ml

Extraction Method: SONC

GPC Cleanup: (Y/N) N

Date Extracted: 10/14/97

Date Analyzed: 10/18/97

Dilution Factor: 20000.00

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug!L or ug/kg) ug/kg Q

2691-41-0 HMX----------------------------- 18800000 IJ
121-82-4 RDX----------------------------- 50600000 I
99-35-4 TNB----------------------------- 2500000 IU
99-65-0 DNB----------------------------- 2500000 /U
479-45-8 TETRyL-------------------------- 6500000 IU
98-95-3 NB------------------------------ 2600000 IU
118-96-7 TNT----------------------------- 77000000 1

I 1946-51-0 4ADNT--------------------------- 2500000 IU

•
35572-78-2 2ADNT--------------------------~ 2500000 IU

. ·606-20-2 26DNT--------~------------------ 2600000 IU
I 121-14-2 24DNT--------------------------- 2500000 ·/U
I 88-72-2 2NT----------------------------- 2500000 IU
I 99-99-0 4NT----------------------------- 2500000 IU
I 99-08-1 3NT----------------------------- 2500000 IU
1 - 1

SURROGATE AMOUNT SPIKED (ug/kg dry wt.)
3,4-DNT

20000

• FORM I

. ,."

.,

.... 350



LONG PLOT

Injection F: <MC3> 5 5EX1015D,7,1

Sample name ••••••••••••••••••••••••••• : CRA/SPSAD1 MSD 20000X
Sample ID ••••••••••••••••••••••••••••• : 31436.03MSD
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-Os, INJ:200,coLl1

Acquired on 18-0ct-97 at 20:59:59 .
Reported on 05-Nov-97 at 12:29:57
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INJECTION REPORT

Injection F: <MC3> 5 SEXlOlSD,7,l

. Acquired on lS-0ct-97 at 20: S9: S9
Modified on OS-Nov-Sl at 12:2S:12
Reported on OS-Nov-97 a~ 12:2S:24

ANALYSIS INFORMATION

Last modified on OS-Nov-S1 at 11:22:30
Last modified on OS-Nov-S1 at OS:S4:26

Analysis ID ••••••• :
Analyst name ••• ~ •• :
Comment ••••••••••• ':
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-OS, IN~:200,COL#1

26
SEX101S
EXPLOS
SWS46-S330

•

•

SAMPLE INFORMATION

Sample name ••••••••••••••••••••••••••• : CRA/BPSAD1 MSD 20000X
Sample ID ••••••••••••••••••••••••••••• : 31436.03MSD
Sample type ...•..........•.•.......... : Sample
Sample amount ..•...•..•.....••...••... : 2.0000
Number of injections ••••.•••••••••••••• : 1
Bottle Number ••••••••••••••••••••••••• : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (mL) ••••••••••••••••••••••••••• : 20.000
Dilution.....•....•...••••...•.....••• : 20000.000
Amount (g or mL) •••••••••.••••••••••••• : 2.000

PEAK INFORMATION

Peak RT mins Hght uV' Area uVs ug/Kg Peak name
1 4.843 870 6530 18765732.000 HMX
2 7.360 1472 21696 50572896.000 RDX
4 15.792 3511 75564 77027248.000 TNT

Total 5853 103790 146365872.000
Residual 66 1406 3278055.000

.... ,

.:~.): ;;k)' :":".....,". - .
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1D
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

I
'.b Name: SWL-TULSA Contract: ILC1014SC

I
Lab Code: SWOK Case No:MKF-OH SDG No: •
Matrix: (soil/water) SOIL Lab Sample ID: LC1014SC

Sample Arnt: 2gm % Moisture

Extraction Volume: 10ml

Extraction Method: SONC

Date Received: ./ /

Date Extracted: 10/14/97

Date Analyzed: 10/18/97

GPC Cleanup: (Y/N) N Dilution Factor: 2.00

CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kgCAS NO.

2691-41-0
121-82-4
99-35-4
99-65-0
479-45-8
98-95-3
118-96-7
1946-51-0
35572-78-2
606-20-2
121-14-2
88-72-2
99-99-0
99-08-1

COMPOUND

HMX----------------------------
RDX----------------------------
TNB------~---------------------

DNB-----------------------------
TETRYL--------------------------
NB------~----------------------

TNT----------------------------
4ADNT--------------------------
2ADNT------------~-------------

26DNT-------------------------~

24DNT--------------------------
2NT----------------------------
4NT----------------------------
3NT-----------------------------

32500
13600
11200
8420
1410
7410
8560
10400
7570
7640
5000
15900
10400
10600

Q

I I
I I
I ,
I I
I I
I I
I I
I ,.
I I •I I, I

./ I
I I
I I
I I

SURROGATE AMOUNT SPIKED (ug/kg dry wt.)
3,4-DNT

FORM I

20000
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LONG PLOT

Injection F: <MC3> 5 5EX10150,3,1

Sample name •••••• ~ •••••••••••••••••••• : LCI014SC
Sample IO 0 0 '0 0 0 0 0 00 '0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0: LC1014SC
INST,IO: IN13, COL. TYPE: ,OOS-:-II, IO: CARS-Os, INJ:200,COL#1

Acquired on 18-0ct-97 at 18:01:17
Reported on 05-Nov-97 at 09:34:05
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Page 1

INJECTION REPORT

Injection F: <MC3> 5 5EX10150,3,1

Acquired on 1S-0ct-97 at 1S:01:17
Modified on 05-Nov-S1 at'09:33:34
Reported on 05-Nov-97 at 09:33:41

ANALYSIS INFORMATION

Analysis 10••••••• : EXP, GC 200
Analyst name •••••• : SS
comment ••••••••••• : INST 10: IN13, COL. TYPE: OOS-II, 10: CARS-Os, INJ:200,COL#1
Number of samples.: 26
Calibration file •• : 5EXI015 Last modified on 05-Nov-Sl at 09:33:30
Method file ••••••• : EXPLOS Last modified on 05-Nov-S1 at OS:54:26
Method title •••••• : SWS46-S330

SAMPLE INFORMATION

Sample name •••••••••••••••••••••• ~ •••• : LC1014SC
sample 10••••••••••••••••••••••••••••• : LC1014SC
Sample type : Sample
Sample amount ..........•.............. : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number .••..•••••.••••••.....••• : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

. User factors:
Volume (mL) ••••••••••••••••••••••••••• : 10.000
Dilution.............................. : 2.000
Amount (g or mL) ••••••••• _.•••••••••••• : 2.000

PEAK INFORMATION

Peak RT mins Hght uV Area uVs ug/Kg Peak name
1 4.827 29950 226545 32549.516 HMX
2 7.349 8688 116934 13628.680 RDX
4 9.989 13375 214261 11253.221 TNB
5 12.261 11939 214507 8425.253 DNB
6 12.875 1159 20366 1406.473 TETRYL
8 13.963 6268 126438 7411.366 NB
9 15.141 11152 220826 19102.609 3,4DNT q~

10 15.771 8043 168035 8564.482 TNT
11 16.453 6168 148184 10450.235 4ADNT
12 17.344 5935 144872 7569.091 2ADNT
13 18.480 4070 93518 7640.378 26DNT
14 19.136 4965 125263 4998.530 24DNT
15 22.533 5588 160608 15901.792 2NT

..

... 355
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• Peak RT mins Hght uV Area uVs ug/Kg Peak name
16 24.096. 2975 89525 10385.683 4NT
17 25.973 3721 118527 10658.943 3NT

Total 123996 2188410 169946.250
Residual 517 6203 683.167

•

'.

Page 2
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EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

I
,b Name: SWL-TULSA Contract: ILD1014SC •I

Lab Code: SWOK Case No:MKF-OH SDG No:

Matrix: (soil/water) SOIL Lab Sample ID: LD1014SC

Sample Amt: 2gm % Moisture Date Received: / /

Extraction Volume: 10ml Date Extracted: 10/14/97

Extraction Method: SONC Date Analyzed: 10/18/97

GPC Cleanup: (Y/N) N Dilution Factor: 2.00

•

Q

32600
13900
10900
8590
968
7480
8840
11300
7830
7920
5120
16000
10400
10800

CONCENTRATION UNITS:
(ug/L or ug/kg) ug/kgCOMPOUND

HMX-----------~----------------

RDX----------------------------
TNB----------------------------
DNB----------------------------
TETRYL-------------------------
NB-----------------------------
TNT----------------------------
4ADNT--------------------------
2ADNT--------------------------
26DNT-----------~--------------

24DNT--------------------------
2NT----------------------------
4NT----------------------------
3NT-----------------------------

CAS NO.

,
I
I
I,
I
I
I
I
I
I
I
I
I

-------,--- ---------------- -------,

2691-41-0
121-82-4
99-35-4
99-65-0
479-45-8
98-95-3
118-96-7
1946-51-0

,I 35572-78-2
606-20-2
121-14-2
88-72-2
99-99-0
99-08-1

SURROGATE AMOUNT SPIKED (ug/kg dry wt.)
3,4-DNT

20000

FORM I

•
:.::,...~
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• LONG PLOT

Injection F: <MC3> 5 5EXI0150,4,l

Page 1

Sample name .•••••••••••••••..•..•••.•• : LDI014SC
Sample ID .........•...•••••.•.•..••••• : LD1014SC
INST 10: IN13, COL. TYPE: ODS-II, IO: CARS-Os, INJ:200,COL#1

. .
Acquired on 18-0ct-97 at 18:45:57
Reported on 05-Nov-97 at 09:35:10
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I I I I -I" I
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~
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Page 1

INJECTION REPORT

Injection F: <MC3> 5 5EX1015D,4,1

Acquired on 18-0ct-97 at 18:45:57
Modified on 05-Nov-81 at 09:34:24
Reported.on 05-Nov-97 at 09:34:30

ANALYSIS INFORMATION

•

Last modified on 05-Nov-81 at 09:33:30
Last modified on 05-Nov-81 at 08:54:26

Analysis ID ••••••• :
Analyst name •••••• :
comment ......••••• :
Number of samples.:
Calibration file •• :
Method file ••••••• :
Method title•••••• :

EXP, GC 200
SS
INST ID: IN13,· 90L. TYPE: ODS-II, ID: CARB-05, INJ:200,COL#1
26
5EX1015
EXPLOS
SW846-8330

SAMPLE INFORMATION

Sample name ...••••.•..•.••.•.......... : LDI014SC
Sample ID •.....•.•.....•...••••.•.•.•. : LDI014SC
Sample type ..•.•••...•••.•....••..•••• : Sample
Sample amount ..•.•.•....••.••....••... : 2.0000
Number of injections •••••••••••••••••• : 1
Bottle Number 0 ••••••••••••••• : 1

Dilution factor amounts:
PERCENT MOISTURE •••••••••••••••••••••• : 0.000

User factors:
Volume (lUL) .... ·•••••••••••••••••••••••• : 10.000
Dilution••....•••..•••..•...••...••••. : 2.000
Amount (g or mL) •••••••••••••••••••••• : 2.000

•

PEAK INFORMATION

Peak RT mins Hght uV Area uVs
1 4.827 30171 226941
2 7.349 8818 119014
4 9.989 13224 207591
5 12.256 12126 218812
6 12.875 803 14024
8 13.968 6306 127533
9 15.147 11286 223330

10 15.781 8279 173489
11 16.464 6562 160076
12 17.371 6049 149799
13 18.507 4140 96983
14 19.163 5041 128364
15 22.565 5672 161823

ug/Kg Peak name
32606.447 HMX
13871.112 RDX
10902.880 TNB

8594.341 DNB
968.513 TETRYL

7475.568 NB
19319.199 3, 4DNT 'II

8842.477 TNT
11288.854 4ADNT

7826.467 2ADNT
7923.466 26DNT
5122.253 24DNT

16022.107 2NT •
359



•

•

•

Peak RT mins
16 24.123
17 25.995

Total
Residual

Hght uV
3017
3789

125283
423

Area uVs
. 89749
120736

2218264
5220

ug/Kg Peak name
10411. 674 4NT
10857.537 3NT

172032.891
559.835

Page 2
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Field Test Kit Summary and Worksheets



SEP-12-1997 11:59 MORRISON KNUDSEN 812 854 6944 P.03

6•

•\

•

. TNT SOIL TEST KIT WORKSHEET
AbSb~c~ground() .ooe . Abscon~I-=(j,--·~~4_q _

,

.. 2 3 4 5
I

SAMPLE # Abs' l I Abs Abs. iti I Abs
finaJ

TNTCONCppm
Inlla sample .In a

x4 (coum·.~ • Column 4) (Column 510.0323)

cl~~ 1. (J, D00 o~ 01 '6 O,Od~ - -
,

I'

CleLl.~~ ~ 0,011 O.O~O G.04'-f - -

R~~~ a ICDI () ,udq O,06lf (j ,CkJ5 a, Ito

A.1 .') tcx:D
I:"O'?:>X /Ct!f)-:

(') ,Ol~ O.4~.i 0.06 O.4~\ /"3) () 30
,

~~ .5~>tJOX1.:-
Ad- ;') /OI:D 0,05 o,Q~ o.qti')o.q~~ ~~J5~o

I

i· O,Od.~ . 0 , -a7a 6,~~ 0, }9 S.S7

~: 0,617 O,O~1 o,~'3 - -

3 C),038 0,/77 01 Is-a O,o~s 0,77

~ '//0 0,070 (j I jO I
'. ~,l3x ,()=

0,019 () . 177· "'3/, '3

S O,orq O,dfl o .CJ7fo - -
( 0,01'6 D.oS C) .07J- - -1.0

7 0·017 0.037 d.06g - -

«) a/ol7 o,~4 a I oro <6' - -

g '{~o () ,old O'd-YCS O.,cH~ Q,lq7 J(J.J,98

'/so Q. "30~
g,"35X.so~

/0 . o .Ol~ CJ ' ?J sl.J O,O5~ '-II, ?;

/I . o IQI~ 0,'77 o I ciJ~ 0,1/3 ~,5

P~n, :lCg1l5 Re".6

Page 12 of 12
TNT Soil"e&l~s Guicie . 3/4196
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TNT SOIL TEST KIT WORKSHEET
Absbac~ground C>' oC\~ Abscontrol 0, "'3Cd

I

l' 2 4 5'i 3 6
i

SAMAu: # Abs. "t' I Abs
sample

Abs initiaJ
Abs

final
1NTCONCppm

Inlla
x4 (CoMm.~ - CoI00ra4) (Column SI'O.0323)

J d-. 0,015 o (ern 0,00 0, oil o,3Lf

)3' {50
~.86q 1.50 ~

0,0/6 (J ,) 8Cj O,do4 Q"~5 /94

I L} : Y50 o,Ioq O,ob4 a.otls
1,,q ~ J" Eo ~

O,0Jb 09"

IS' o ,O~7 0,11..( oI lOS O,~3 '"J. JCi.~

\/5
/CJ,34 x5 :::

;'(.c; : 6.0 17 O. Lfo-;;;. o.~<i? O.~34 51.7

17 o .Gdl . 0 I ().)~ 0,0%4 - -
:

I '6: o ,O~7 0,011 O./O~ - - ,

19' //0 0, j 7C?J O.cJC6' (;, ()q~
3. 03 .xIO ~

O.O~ 50.3

o.~()q O.O~ C), )~,
I.

3.~~c o.o~~

-

Pan. 30985 Rev. 6

Page 12 of 12
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•

.'o

•

RDX SOIL TEST KIT WORKSHEET
.. ,\.,.

~AMPLE# ABSORBANCE RDX CONe., PPM
ROX abs - 0.014

0.022S

C l~cir. ..1 OIOL-1\ L~
~

c leJY\ d-- o IO(j~ . o. "3b
,

Req.Cj~+ orOLl~ I . '3
,

Ai! '1/00 o ,"30~
o-

J 5 J 47 x 100 "":. /54)

AJ.: '/ /00 o ,J~4 5 , 33 x100 ~ 5 33

1 lidO l). 3q~ 17, 07 x/M ~ 1707

~: '//00 o .34/ . /'1, S3 )(/((j ~ ILfS3

3. '//000 o.O"3~ o,'ifi4 x KX(j:: '8l.jIf

~ \//o{)(J 0,071 ~/S3 '" 1~'":::d536

S '/tOdJ 0,01..1 /,/~ ~ IOCJJ -- /J~O

b '!JOeD
.- .

0,044 ), '"33 ,( /a:xJ ': /330

7
- "31. LJ

ave.- 7ne- (Q. \.

0: I~ ~ I; "l'" ~ +

C6 '/;D(){) () . (f(;27 o,sn )tJCYXJ -= S?7

C1 '//CiXJ a,olfY /, "'333 x /O(£J ~ /333

10 : 'J /0CiJ o I (;/ott ;;).~ ;< I\!AJ ~ ~~~

II ,) lOUD o .03d-. 0,%}{ laD -:: 900

l~. '/ jCOO o,oY f, \St; 1-. JOOJ :: 1\55

l~ 'hed) 0·057 111111../000 '- I'll'

,~ //0tX) O.OLJI /.~ x I<XXJ '"':- I t;lOO

I 5 ~ ,,/ /Doo () 1 o~e, I. }II X lOCO ~ 1\ \ \

/0 '//oc<J 0·0Y~ /" ~L..J~ )Cl@ ::. la L/4

"'"""")' AbSubackgr~und"0,00 I 2) Abs"control"~ 3.5 ~ . 3} AbS"Nitrate/Nitrite" _

a. d~l

Page 13 or 13
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RDX SOIL TEST KIT WORKSHEET

~AMPLE # ABSORBANCE RDX .C.ONC.,·PPM
RDXtibs-O.O'4 ~,

0.Q225. ..
, ',;' '-

'.. '

t7 {j ILl ~3 / 8 I Jg
,

'//~O)~ O.CJ4 r. 155 .\/lXX) --=- 1/55i

il '\ '11lnQ o,oY~ LSI J X/(ku ~ 1511

~~ D 'J/~ 0.04
..

J ,555 ~/Qt) -: 1/55

\

.
' .

.- -

.
..

•
3) Abs "Nitrate/Nitrite"---.,-2) Abs"control"Q, ~,,~

O. "'"J,.o.7
o .~\1

1) Abs "background'~CX)02

Ptn • 30935 R~. 4

rage 13 of 13
ROX So4l Test Usds Gu<le
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Attachment D

EPA Outline Summary



'--j

EPA OUTLINE FOR THE AUDIT DEMONSTRATION SUMMARY
BIOREMEDIATION FACILITY

NSWC CRANE
CRANE, INDIANA

Comment 1.

Select 12 sampling locations, providing an anticip'ated range of RDX soil contamination. The
range should be distributed as fOllows:

a. 100 to 1,000 dilution factor needed. (Two samples)
b. .Near but within the upper calibration limit of field instrument. (One sample)
c. Within the linear calibration range of field instrument. (Four samples)
d. Just above detection limit of field instrument. (Three samples)
e. Clean soil. (Two samples)

Response 1.

a.
b.
c.
d.
e.

Comment 2.

Complied with for both RDX and TNT
Complied with for TNT. RDX concentrations exceeded upper range.
Complied with for TNT. RDX concentrations exceeded upper range.
Complied with for TNT. RDXconcentrations exceeded upper range.
Complied with for TNT. Only one for RDX.

The Quality Control samples should include the following:

a. Three (composited & spliUcoliocated) field duplicates (Both for colormetric test kits
and 8330 method). These should be corresponded to:
(1) A sample location thought to contain levels of contamination within the

linear range of calibration,
(2) A sample location thought to be just above the field detection limit, and
(3) Clean soil.

b. Two MS/MSD per method (field test kits and method 8330) For TNT & RDX, spike
at 8 to 10 ppm, wet weight. These samples should correspond to samples
thought to be just above the detection limit of the respective field methods.

c.
d.

e.
f.
g.
h.

Will a "standard soil: be used?
Internal QC checks should include calibration verification, surrogate recovery data,
LCS, and second column confirmation for 8330.
Two equipment rinse blanks.
Reagent blanks for RDX and TNT (acetone) - field test kits.
Multiple (composited)~ sample analysis. (See item #5 below).
Method blanks for field and lab methods.



Response 2.

a.
b.
c.
d.
e.

"f.

. g .
h

Complied with for TNT. RDX out of range but performed in duplicate.
MS/MSD samples performed on laboratory analysis only.
LCS's were used.
Complied with for TNT and RDX.
No Rinse blanks collected with these samples.

. .; Complied with for TNT and RDX.
Samples were homogenized and split in the field.
Complied with for TNT and RDX.

.-.
\

Comment 3.

Each soil sample should be homogenized at each location prior to splitting. (Follow the
proc~dL!r,e_,~uggestedby US EPA Region 10. Soil cores (0 to 15 cm, 5.6 cm in diameter) should
be:'pl'a-d&diin resealable plastic bags, and vegetation should be removed. The soil sample
should be placed into 23 cm aluminum pie pans. The soil should be broken up using gloved'
hands and large rocks should be removed. (Sieving may also be applied). A second pie pan
should be used to cover the sample, which should then be shaken and swirled vigorously to ,.
disperse and homogenize the soil. The sample should be coned and quartered, and· .'
subsamples about 5 gm in weight should be removed from each quarter and composited to
form the 20 gm sample for analysis. Sufficient sample should be composited and homogenized .~,.
in this ',Nay to support both the RDX, and TNT field tests as well as the 8330 confirmation
anaIy?.e,?.,. .

':;":\<Olb it ...j -:·· ..7:.

Resppnse 3.

Samples were homogenized. quartered and split per standard procedures.

Comment 4.

Preservation of samples for 8330 samples should involve freezing. (A 4 degree C
1.~IJ1P,erature is not sufficient for the TNT and nitroaromatics.) Also, the TNT field samples'
.••.•. _ :. J, .,. . . ,.

sHoYJlcil.be'·apa1ized within two hours of sample collection.
:L-::.;' :.l:F:: ':' l.. .. : ,-: :-::~: ' .

Response 4~

Samples were frozen on sample collection and then shipped to the laboratory..

Comment 5.

The sample splitting procedure should be performed following homogenization, accordin·~ft6"

Region 10 gGidance. Split the sample in triplicate. One sample of sufficient quantity will go to
the lab. The other two will be analyzed in the field (for TNT and RDX). Split 3 soil samples,:
corresponding to contamination levels thought to be within the calibration range of the field test
kits. in this manner again so that the splits can be analyzed multiple times by each method (field

'I.0...,..

'\



and lab).

i e·", Response 5.

Samples were homogenized, quartered and split per standard procedures.

Comment 6. .... ..... =. •..• ', • r
/",

A five-point initial calibration curve shall be used for all method 8330 explosives compounds.
All explosives compounds should be reported.

- .
• ' i.

Response 6.

Complied with for TNT and RDX.

Comment 7.

. ~""""
' ..

j'" ~~ .1 •• ,

j" ••

. • ..J . _~ .\,. ' .

Provide all calibration HPLC printouts (field and lab), results for MS/MSD, blanks"surrogates;:,'<~ ..
dupli,cates. LCS (internal OC checks). '.','i . " c-;';:'

..
,'7 i ..: .'. • r""·"( .

Comment 8. . .' "O"! '.<:: :'K\:fi:;;"
Appropriate correlations should be established between 8330 results and field test kit dilt'a,.'", r:::'.,'.'

Response 7.

Complied with for TNT and RDX,

" ...
. -r;l ; '.. - ~J. ~I' .... ·.. ·1. . •

. ~ ::;'~'<: ...' ~1.·! .i;:

Response 8.

Provided in summary table as percent differences.

Comment-9.
. "",.,' .. ' ...

Confirm all 8330 detects using second column confirmation. Reportingli~'ft~, for ·8336.'and:teSt' .
kit data should be less than the soil DOL values for respective target compounds in' c1ei:in"s6ii'.··

Response 9.

Complied with for TNT and RDX.

Comm~nt 10.

j•.

,.,~., ..,< .~~.- '. :

. "-. r _,~::. ..'. '.'
.:! ~

. ," . ~ ... , ;

"y", t;J~ • . .

Use Fi9.h. purity acetone for field RDX tests. Histology or commercial'grade 'is not acceptable.'
.,

" .



Response 10.

Complied with for TNT and RDX.

'. Comment 11 .
. ;1:,

.Follow criteria fromCRREL Report 90-38 fortwo times background subtraction for TNT.

Response 11.

Sample.analysis'per:formed per methodology.

Comnie,nt~2.

Cleanest areas should'ne'sampled first. Referring to item #1, the order of sampling should be E
through A.,:' '>' .'

. Response 12.

Concentrations of soil were unknown. Sampling equipment was decontaminated
appropriately between sampling locations.

C"ommentJ3.

The deficiency comments generated as a result of the U.S. EPA's review of the "QAPP for Pilot
ScaleOpeJations at the Biofacility", dated 11/1/96, Appendix C should be factored into the
protocol 'for both~RDX 'and TNT testing prior to implementation of this Audit Demonstration Plan.

Respons-e .13.

QAPP c()mments previously incorporated as appropriate.
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