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1. SCOPE AND APPLICATION 

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 1, 2, and A-1. For DoD current version refer to SOP PT-QA-029. 

1.2. This SOP is applicable to method 8260B and 624. Appendix A present modifications 
to the procedures in the main SOP that are necessary for analysis of water samples 
by method 624.  For DoD QSM 3.0 requirements refer to SOP PT-QA-025, 
Implementation of DoD QSM Version 3, January 2006. For DoD QSM  current 
version requirements refer to SOP PT-QA-029. 

1.3. This method can be used to quantify most volatile organic compounds that have 
boiling points below 200°C and are insoluble or sli ghtly 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 (GC/MS) procedure. The approximate working range is 5 to 250 µg/L 
for 5 mL standard level waters, 1 to 40 µg/L for low level waters, 5 to 250 µg/kg for 
low-level soils, and 250 to 25,000 µg/kg for medium-level soils. Reporting limits are 
listed in Tables 1, 2, and A-1. 

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

2. SUMMARY 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 frozen and purged directly. 

2.3. In the purge and trap process, an inert gas is bubbled through the solution at 
ambient temperature or at 40oC  (40oC 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 
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trapped. After purging is completed, the sorbant column (trap) is heated and back 
flushed 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 confirmed 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. 

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. 

6.8.1 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. If insufficient sample is received, an LCS/LCSD 
will be used in the place of an MS/MSD.  Refer to the TestAmerica Pittsburgh 
QC Program document (PT-QA-021) 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 of the 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-to-day performance 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 
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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 standards. Surrogate spike recoveries must be evaluated by 
determining whether the concentration (measured as percent recovery) falls within the 
required recovery limits. 

3.5. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

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 and 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 used to evaluate initial 
calibrations and continuing calibrations. Relative standard deviation (%RSD) for the 
initial calibration and % drift or % deviation (%D) 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. Response factors from the initial 
and continuing calibrations are 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 
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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 occur whenever high-level 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. 

4.5. Some samples may foam when purged due to surfactants present in the sample. 
When this kind of sample is encountered an antifoaming agent (Dow Corning Antifoam 
C) can be used. A blank spiked with this agent must be analyzed with the sample to 
show there is no target interferences induced by this agent.    The antifoaming agent is 
not used routinely.  If it needs to be used, approval from Project Manager is obtained, 
unless prior client approval has been obtained. 

5. SAFETY 

5.1. Employees must abide by the policies and procedures in the Corporate 
Environmental Health and Safety Manual (CW-E-M-001), Radiation Safety Manual 
and this document.  This procedure may involve hazardous material, operations and 
equipment. This SOP does not purport to address all of the safety problems 
associated with its use. It is the responsibility of the user of the method to follow 
appropriate safety, waste disposal and health practices under the assumption that all 
samples and reagents are potentially hazardous. Safety glasses, gloves, lab coats 
and closed-toe, nonabsorbent shoes are a minimum. 

5.2. The gas chromatograph contains zones that have elevated temperatures.  The 
analyst needs to be aware of the locations of those zones, and must cool them to 
room temperature prior to working on them. 

5.3. There are areas of high voltage in the gas chromatograph.  Depending on the type 
of work involved, either turn the power to the instrument off, or disconnect it from its 
source of power. 
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5.4. The mass spectrometer is under deep vacuum.  The mass spectrometer must be 
brought to atmospheric pressure prior to working on the source. 

5.5.  The following is a list of the materials used in this method, which have a serious or 
significant hazard rating.  NOTE:  This list does not include all materials used in 
the method.  The table contains a summary of the primary hazards listed in the 
MSDS for each of the materials listed in the table.  A complete list of materials 
used in the method can be found in the reagents and materials section.  Employees 
must review the information in the MSDS for each material before using it for the first 
time or when there are major changes to the MSDS. 

 

5.6. Eye protection that protects against splash, laboratory coat, and appropriate gloves 
must be worn while samples, standards, solvents, and reagents are being handled. 
Cut resistant gloves must be worn doing any other task that presents a strong 
possibility of getting cut.  Disposable gloves that have become contaminated will be 
removed and discarded, other gloves will be cleaned immediately. 

5.7. 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. 

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

5.9. All work must be stopped in the event of a known or potential compromise to the 
health and safety of a TestAmerica associate. The situation must be reported 
immediately  to a laboratory supervisor or EH&S coordinator. 

Material (1) Hazards Exposure 
Limit (2) 

Signs and symptoms of exposure 

Methanol Flammable 
Poison 
Irritant 

200 ppm-
TWA 

A slight irritant to the mucous membranes. 
Toxic effects exerted upon nervous system, 
particularly the optic nerve. Symptoms of 
overexposure may include headache, 
drowsiness and dizziness. Methyl alcohol is a 
defatting agent and may cause skin to 
become dry and cracked. Skin absorption can 
occur; symptoms may parallel inhalation 
exposure.  Irritant to the eyes. 

1 – Always add acid to water to prevent violent reactions. 
2 – Exposure limit refers to the OSHA regulatory exposure limit. 
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6. EQUIPMENT AND SUPPLIES 

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

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

6.2. Balance: Top-loading balance capable of weighing 0.01 g 

6.3. Glassware: 

6.8.1 Vials: 40 mL with screw caps and Teflon liners. 

6.8.2 Volumetric flasks: 10 mL, 50 mL and 100 mL, class A with ground-glass 
stoppers. 

6.4. Spatula: Stainless steel. 

6.5. Disposable pipettes: Pasteur. 

6.6. pH paper: Narrow range. 

6.7. Gases: Helium: Ultra high purity, gr. 99.999%. 

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

6.8.1 Sample Purger: The recommended purging chamber is designed to accept 5 
mL samples with a water column at least 3 cm deep. The purge gas must 
pass through the water column as finely 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. 

6.8.2 Trap: OI # 10  

6.8.3 Desorber: The desorber should be capable of rapidly heating the trap to at 
least 180°C.  Many such devices are commercially available. 

6.8.4 Sample Heater: A heater capable of maintaining the purge device at 40°C is 
necessary for low level soil analysis. 
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6.9 Gas Chromatograph/Mass Spectrometer System: 

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

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

6.9.2.1 Column 1:  20m x 0.18 ID J&W DB-624 or Restek 502.2 with 1 µm film 
thickness. 

6.9.3 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 or 25 ng of 4-Bromofluorobenzene (BFB) are 
injected onto the gas chromatograph column inlet. 

6.9.4 Data System: A computer system that allows 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 
allows searching any GC/MS 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 NIST/EPA 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. 

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 9.5) Reagent water is obtained from Millipore system. 
Other methods of preparing reagent water are acceptable. 

7.1.3 1:1 HCl 
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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�C. 

7.2.1.2 Working standards: A working solution containing the compounds of 
interest is prepared from the stock solution(s) in methanol. The working 
standard solutions will be prepared monthly with the exceptions of the 
gases and 2-chloroethylvinyl ether solutions, which will be prepared on a 
weekly basis. 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% 
then corrective action 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 6 for internal standard components. 

7.2.3 Surrogate Standards: Refer to Table 7 for surrogate standard components and 
spiking levels. 

7.2.4 Laboratory Control Sample Spiking Solutions: Refer to Table 8 for the normal 
control LCS components and spiking levels. 

7.2.5 Matrix Spiking Solutions: The matrix spike contains the same control components 
as the LCS. Refer to Table 8. 

TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING



This is a controlled document.  When printed it becomes uncontrolled. 

 

TestAmerica Pittsburgh 

SOP No. PT-MS-002, Rev. 16 
Effective Date:  08/16/2011 
Page No.: 10 of 10 

 

Distributed To: QA Web Page:  

Company Confidential & Proprietary 

 

7.2.6 Tuning Standard: A standard is made up that will deliver up to 50 ng on column 
upon injection. A recommended concentration of 25 ng/mL of 4-Bromofluoro-
benzene in methanol is prepared as described in Sections 7.2.1.1 and 7.2.1.2.  

8. SAMPLE COLLECTION, PRESERVATION, SHIPMENT AND STORAGE 

8.1 Holding time for preserved volatile samples is 14 days from sample collection. Holding 
times for unpreserved waters is 7 days. Holding time for unpreserved soils requires that 
they are analyzed or preserved within 48 hours of sampling. 

8.2 Water samples are normally preserved at pH < 2 with 1:1 hydrochloric acid.  

8.3 Several different approaches to sample preservation and storage are presented below. 
The appropriate procedure selection is subject to project or program specific 
requirements. 

8.4 Solid samples are prepped in a VOA vial with volatile free water and frozen within 48 
hours of sampling 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. Terra CoreTM kits (from C &G Scientific) can also be used. The kits are 
shipped to the field. Each kit includes two low level vials, one medium level vial and one 
bottle for percent moisture.  One kit is used per each sample. 

8.5 There are several methods of sampling soil.  The recommended method, which 
provides the minimum of field difficulties, is to take an EnCore or Terra CoreTM sample. 
Following shipment back to the lab the soil is preserved in methanol. This is the medium 
level procedure. If very low detection limits are needed (< 50 µg/kg for most analytes) 
then it will be necessary to use two additional 5 g EnCore samplers or Terra CoreTM 
kits or field preservation. The water preservation with freezing method is referenced in 
Method 5035A, Sec 8.2.1.2 and Appendix A table A-1. 

8.6 Sample collection for medium level analysis using EnCore or Terra CoreTM samplers. 

8.6.1 Ship one 5 g EnCore or Terra CoreTM sampler per field sample position. 

8.6.2 An additional bottle must be shipped for percent moisture determination. 
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8.7 When the EnCore samples are returned to the lab, extrude the (nominal) 5g sample into 
a tared VOA vial containing 5 mL methanol.    Obtain the weight of the soil added to the 
vial and note on the label. The surrogate and the matrix spike solution is added at the 
time of analysis. Terra CoreTM  samples are already prepared when received at the 
laboratory. 

8.7.1 Prepare an LCS for each batch.  Spike the LCS at the time of analysis.  

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

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

8.8 Sample collection for medium level analysis using field methanol preservation 

8.8.1  A 5 g sample is to be used, add 5 mL methanol to a 40 ml VOA vial. The 
surrogate and matrix spike solution is added at the time of analysis). 

8.8.2 Seal the bottle and attach a label. 

8.8.3 Weigh the bottle to the nearest 0.01g and note the weight on the label. 

8.8.4 Ship with appropriate sampling instructions. 

8.8.5 Each sample will require an additional bottle with no preservative for percent 
moisture determination. 

8.8.6 At client request, the methanol addition and weighing may also be performed in the 
field. 

8.8.7 When the samples are returned to the lab, obtain the weight of the soil added to 
the vial and note on the label. 

8.9 Low level procedure 

8.9.1 If low detection limits are required (typically < 50 µg/kg) freezing the EnCore or 
Terra CoreTM may be used.  However, it is also necessary to take a sample for 
the medium level (field methanol preserved or using the EnCore or Terra CoreTM 
sampler) procedure, in case the concentration of analytes in the soil is above the 
calibration range of the low level procedure.  
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8.9.2 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 O.I. 
4552). 

8.9.3 The soil sample is taken using a 5g EnCore sampling device or Terra CoreTM 
and returned to the lab.  It is recommended that two EnCore or Terra CoreTM 
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. 

8.9.4 Prepare VOA vials by adding 5 mL of reagent water only. 

8.9.5 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. 

8.9.6 Weigh the vial to the nearest 0.01g and note the weight on the label. 

8.9.7 Extrude the soil sample from the EnCore sampler into the prepared VOA vial.  
Reweigh the vial to obtain the weight of soil and note. Terra CoreTM  samples 
are already prepared when received at the laboratory. Water preserved vials 
must be frozen. 

8.9.8 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. 

8.10 Unpreserved soils 

8.10.1 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 based on 
SW-846 Method 5030A.  It is no longer included in SW-846 and is likely to 
generate results that are biased low, possibly by more than an order of 
magnitude. 
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8.11 Aqueous samples are stored in glass containers with Teflon lined septa at 4ºC ± 2ºC, 
with minimum headspace. 

8.12 Medium level solid extracts are aliquoted into 4 mL glass vials with Teflon lined caps 
and stored at 4ºC ± 2ºC.  The extracts are stored with minimum headspace. 

8.13 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 frozen) is 48 hours. 

8.14 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 7 days. 

8.15 Regulatory requirements for Acrolein, Acrylonitrile and 2-Chloroethyl vinyl ether 

8.15.1 Acrolein :  Both 40 CFR 136 and SW 846 (chapter 4) have special preservation     
requirements to adjust pH to between 4-5.  For properly preserved samples (pH 
4-5) the holding time is 14 days.  There are currently no regulatory options for 
HCL preservation to < 2, however there are options for an unpreserved water 
sample. 

• 40 CFR 136 (Method 624)  
Unpreserved sample:  If Acrolein is a target analyte the holding time is 3 
days. 

• SW 846 (Method 8260) Chapter 4 

SW 846 does not provide guidance on processing of unpreserved 
samples.   However, EPA MICE has interpreted the holding time on an 
unpreserved sample as 7 days. 

8.15.2 Acrylonitrile:  Both 40 CFR 136 and SW 846 (chapter 4) have special 
preservation   requirements to adjust pH to between 4-5.   For properly 
preserved samples (pH 4-5) the holding time is 14 days.  However, according to 
40 CFR 136, the pH adjustment is not necessary for Acrylonitrile therefore the 
holding time for unpreserved samples is also 14 days.                                

• 40 CFR 136 (Method 624) 
Unpreserved sample:  If only Acrylonitrile (no acrolein) is a target analyte 
the holding time is 14 days. 
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• SW 846 (Method 8260) Chapter 4 
SW 846 does not provide guidance on processing of unpreserved 
samples.   However, EPA MICE has interpreted the holding time on an 
unpreserved sample as 7 days.   

8.15.3 2-Chloroethyl-vinyl ether (2-CEVE):  According to 40 CFR 136 purgeable 
halocarbons (2-CEVE’s category) do not require acid preservation and the 
holding time is 14 days.  When Aromatics are included as compounds of interest, 
samples require acid preservation due to rapid breakdown through bio 
degradation.  The method (624) is designed to use unpreserved containers but 
includes a caveat that refrigeration alone won’t suffice for aromatics stored past 
7 days.  When aromatics are included the method recommends collection of a 
separate acidified sample aliquot followed by refrigeration up to 14 days.  
SW846 includes specific information on the handling of this analyte. 

8.15.4 Technical Guidance 

Acid preservation or pH adjustment  

The stability of 2-Chloroethylvinyl ether and Acrolein is reduced when 
subjected to low pH.  It is therefore not recommended that these compounds 
be analyzed from routinely preserved VOA vials and since there is no 
reasonable way to achieve a pH between 4 and 5, it is recommended that 
unpreserved vials be used for analysis of these compounds.   

Holding Time  
Where Method 624 data are being used for compliance monitoring, the 
regulatory holding times take precedence (see above discussion and table).   
 
Where Method 624 data are not being generated for compliance purposes, 
the technical stability of the compounds may be considered.  Where the base 
method stems from SW846, it is allowable to qualify the results.  However, 
the laboratory should make every attempt to analyze samples within the most 
liberal holding time.  To deviate from the regulatory holding times, the 
following documentation must be maintained: 
 

A. Written confirmation must be obtained from the client that samples 
are non-compliant. 

B. Written approval must be obtained from the client that regulatory 
holding times may be exceeded (e-mail is acceptable). 

C. A method non-conformance statement must be included in the data 
report. 
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Preservation and Holding Time Table for Volatiles (Dechlorination as 

needed per Methods) 
Analyte Method Preservation Holding Time 
Acrolein 8260 < 6ºC (No HCl) 7 days 

 8260 pH 4-5, < 6ºC 14 days 
 624 < 6ºC (No HCl) 3 days 
 624 pH 4-5, < 6ºC 14 days 

Acrylonitrile 8260 < 6ºC (No HCl) 7 days 
 8260 pH 4-5, < 6ºC 14 days 
 624 < 6ºC (No HCl) 14 days 
 624 pH 4-5, < 6ºC 14 days 

2-CEVE 8260 < 6ºC (No HCl) 7 days 
 624 < 6ºC (No HCl) 14 days 

 
NOTE: If Aromatics are compounds of interest and biological activity is known or 
suspected to be present, preserved aliquots must be collected. 
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Ship one EnCore 
sampler and one bottle 

for %moisture per 
sample location 

Take core sample and 
% moisture sample 

Extrude soil sample 
from EnCore into tared 

septum capped vial 
containing 5 mL 

methanol 

Reweigh vial to obtain 
soil weight. 

Shake for 2 minutes. 
Allow to settle, then 

remove approximately 
5 mL methanol and 
store in a septum 

capped vial. 

Sample is ready for 
analysis 

Ship three 5g EnCore 
 samplers and one 

     bottle for 
%moisture per sample 

location 

Take core samples and 
% moisture sample 

Extrude one 5g soil 
sample from EnCore 

into tared septum 
capped vial containing 

5 mL methanol 

Reweigh vial to obtain 
soil weight. 

Shake for 2 minutes. 
Allow to settle, then 

remove approximately 
5 mL methanol and 
store in a septum 

capped vial. 

Sample is ready for 
analysis 

Extrude the two 5g 
 samplers into separate 

tared VOA vials 
containing 5 mL 
 water (if freezing).  

Store for low level 
analysis if needed 

EnCore procedure when low level is not required (field steps  

in gray)  

EnCore procedure when low level is required  

Sample is ready for 

analysis 

TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING



This is a controlled document.  When printed it becomes uncontrolled. 

 

TestAmerica Pittsburgh 

SOP No. PT-MS-002, Rev. 16 
Effective Date:  08/16/2011 
Page No.: 17 of 17 

 

Distributed To: QA Web Page:  

Company Confidential & Proprietary 

 

 

Prepare a septum 
capped vial containing 

5 mL methanol for 
each sample location 

Weigh the vial and 
record the weight to the 

nearest 0.01g on the 
label. 

Ship following DOT 
regulations for 

flammable liquids and 
include a separate 

bottle for each sample 
location for % moisture 

Weigh the vial and 
ensure that the weight 

is the same as that 
listed on the label. (If 

not, use a different vial) 

Take a (nominal) 5g 
core sample using an 
EnCore sampler or a 
cut off plastic syringe 

Cap the vial and record 
the weight on the label 

Take a separate 
sample for % moistue 

Return to the lab 
following DOT shipping 

regulations for 
flammable liquids. 

Weigh the sample vial 
on receipt.  If different 
from the weight noted 
by the sampling crew, 
note as an anomaly 

and contact the client 

Sample is ready for 
analysis 

Field methanol extraction procedure (field steps in gray)  

Extrude the sample 
into the vial, taking 

care not to splash any 
methanol out of the vial 

Shake for two minutes. 
Allow to settle, then 

remove approximately 
2 mL of methanol and 

store in a septum 
capped vial 
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9 QUALITY CONTROL 

9.1 See Document PT-QA-021 “TestAmerica Quality Control Program” for additional detail.  
For DoD requirements refer to SOP # PT-QA-025, Implementation of DoD QSM Version 
3 January 2006, current version and DoD Tables B-1 and B-3. For DoD current version 
refer to SOP PT-QA-029. 

9.2 In-house historical control limits have been determined for surrogates, matrix spikes, 
and laboratory control samples (LCS). The LCS limits for method 624 are defined in 
the method and are listed on Table A-2. These limits must be re-checked 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 document (PT-QA-021) 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 Table 8. If any surrogates are outside limits, the following corrective 
actions must take place (except for dilutions) 

9.3.1 Check all calculations for error. 

9.3.2 Ensure that instrument performance is acceptable. 

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

9.3.4 Reprepare and reanalyze the sample or flag the data as “Estimated 
Concentration” if neither of the above resolves the problem 

9.3.5 Samples that have major matrix interference, which is obvious from the 
chromatogram, will not be rerun for confirmation of matrix interference. 
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9.3.6 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. 

9.3.7 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. 

9.3.8 Refer to the TestAmerica Pittsburgh QC Program document (PT-QA-021) for 
further details of the corrective actions. 

NOTE: When Calgon samples are analyzed for GC/MS Volatiles, as per the client and 
PM, no re-extraction or reanalysis will take place when surrogates recover outside of 
control limits. These samples are carbon in nature and surrogate recoveries are known 
to be poor when analyzing this matrix. 

9.4 Method Blank 

For DoD method blank criteria, see SOP # PT-QA-025 and PT-QA-029.  For each 
batch of samples, analyze a method blank. The method blank is analyzed after the 
calibration standards, normally before any samples. If the first method blank does not 
meet criteria, a second blank may be analyzed. The method blank must meet criteria 
before proceeding with sample analyses. For low-level volatiles, the method blank 
consists of reagent water or 5 grams of Ottawa sand (soil blanks).  For medium-level 
volatiles, the method blank consists of 100 ul of methanol extract into 4.9 mls of 
reagent water. 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.   

9.4.1 If the analyte is a common laboratory contaminant (methylene chloride, 
acetone, 2-butanone) the data may be reported with qualifiers if the 
concentration of the analyte is not more than five times the reporting limit.  
Such action must be taken in consultation with the client. 

9.4.2 Reanalysis of samples associated with an unacceptable method blank is 
required when reportable concentrations are determined in the samples. 
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9.4.3 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. 

9.4.4 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 sample 
analysis is free of contamination. All non-conforming blanks will be documented 
in a non-conformance memo and if reported the reasons for reporting the data 
will be summarized. For example, if surrogate recoveries are low, re-extraction 
and/or reanalysis of the blank and affected samples will normally be required. 
Consultation with the client should take place. If the surrogate recoveries are 
high and there are target compounds found in the associated sample the 
samples will require re-extraction and/or reanalysis.  

9.4.5 If reanalysis of the batch is not possible due to limited sample volume or other 
constraints, the method blank is reported, all compounds detected in the blank 
are flagged with a "B" in the associated samples, and appropriate comments 
are made in a narrative to provide further documentation.  

9.4.6 Refer to the TestAmerica Pittsburgh QC Program document (PT-QA-021) for 
further details of the corrective actions. 

9.5 Laboratory Control Samples (LCS) 

For DoD LCS criteria, see SOP # PT-QA-025 and PT-QA-029.  For each batch of 
samples, analyze a LCS. The LCS is analyzed after the calibration standard. The LCS 
contains a representative subset of the analytes of interest (See Table 8), and must 
contain the same analytes as the matrix spike.  If any control 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.  Please refer to Appendix A and Table A-2 for LCS criteria for method 624. 

9.5.1 If the batch cannot be re-prepped and/or reanalyzed due to insufficient sample, 
a discussion should be provided of the data quality indicators and must be 
clearly presented in the project records and the report.  

9.5.2 If re-extraction and/or 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. 

9.5.3 Refer to the TestAmerica Pittsburgh QC Program document (PT-QA-021) for 
further details of the corrective action. 
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9.5.4   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 this would be 
expected statistically.  These requirements should be negotiated with the client. 
Unless otherwise agreed only the control analytes (Table 8) are used to 
evaluate analytical performance control.  

9.5.5 Use of marginal exceedances are not permitted for South Carolina work. 

NOTE: Due to the nature of Safety Kleen samples an LCS/LCSD will be analyzed for 
QC purposes, as per client/PM instruction. 

9.6 Matrix Spikes 

For DoD MS/MSD criteria, see SOP # PT-QA-025 and PT-QA-029.  For each QC 
batch, analyze a matrix spike and matrix spike duplicate. Spiking compounds and 
levels are given in Table 8.  Compare the percent recovery and relative percent 
difference (RPD) to that in the laboratory specific historically generated limits. Refer to 
Table A-2 for method 624 spike limits. 

9.6.1 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. 

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

9.6.3 If a MS/MSD 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. 

9.6.4 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. 

NOTE: If a Calgon sample is selected to be analyzed as an MS/MSD and the parent 
sample requires a 5X dilution or greater, as per instruction from the client/PM, an 
LCS/LCSD will be analyzed instead. 

 

TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING



This is a controlled document.  When printed it becomes uncontrolled. 

 

TestAmerica Pittsburgh 

SOP No. PT-MS-002, Rev. 16 
Effective Date:  08/16/2011 
Page No.: 22 of 22 

 

Distributed To: QA Web Page:  

Company Confidential & Proprietary 

 

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 Assurance Summaries should be developed by 
the Project Manager to address these requirements. 

9.9   TestAmerica Pittsburgh QC Program  

 Further details of QC and corrective action guidelines are presented in the 
TestAmerica Pittsburgh QC Program document (PT-QA-021).  Refer to this document 
if in doubt regarding corrective actions. 

10 PROCEDURE 

CALIBRATION AND STANDARDIZATION:  

10.1 Summary 

 Prior to the analysis of samples and blanks, each GC/MS system must be tuned and 
calibrated. Hardware tuning is checked through the analysis of 4-Bromofluorobenzene 
(BFB) to establish that a given GC/MS system meets the standard mass spectral 
abundance criteria. The GC/MS system must be calibrated initially at a minimum of 
seven concentrations (analyzed under the same BFB tune), to determine the linearity 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 GC/MS 
system. The use of separate calibrations is required for water and low soil matrices. 

10.2 Recommended Instrument Conditions 

10.2.1 General 

Electron Energy: 70 volts (nominal) 
Mass Range: 35–300 AMU 
Scan Time: to give at least 5 scans/peak, but not to exceed 2 

second/scan 
Injector Temperature: 200–250°C 
Source Temperature: According to manufacturer's specifications 
Transfer Line  Temperature: 250–300°C 

TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING



This is a controlled document.  When printed it becomes uncontrolled. 

 

TestAmerica Pittsburgh 

SOP No. PT-MS-002, Rev. 16 
Effective Date:  08/16/2011 
Page No.: 23 of 23 

 

Distributed To: QA Web Page:  

Company Confidential & Proprietary 

 

Purge Flow: 40 mL/minute 
Carrier Gas  Flow: 15 mL/minute 
Make-up Gas Flow: 25–30 mL/minute 
 

10.2.2 Gas chromatograph suggested temperature program 

Parameter   Sample Analysis BFB Analysis 

Initial  Temperature: 35°C   35°C 
Initial Hold Time: 4 minutes   2 min 
Temperature Program: 15°C/minute  20°C/minute 
Final Temperature: 200°C   200°C 
Final Hold Time: 1.1 minutes 1.0 min. 

10.3 Instrument Tuning 

Each GC/MS system must be hardware-tuned to meet the abundance criteria listed in 
Table 9 for a maximum of a 50 ng injection or purging 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. 

10.3.1  Acceptable procedures for BFB tuning are as follows: 

10.3.1.1 Tune evaluations usually utilize the “Autofind” function and are set up 
to look at the apex + or - 1 scan and average the three scans. 
Background correction is required prior to the start of the peak but no 
more than 20 scans before. Background correction cannot include any 
part of the target peak. 

10.3.1.2 Adjustments such as adjustments to the repeller and the ion focus 
lenses, adjusting the EM Voltage, etc. may be made prior to tune 
verification as long as ALL of the subsequent injections in the 12 hour 
tune cycle are analyzed under the same MS tune settings and it is 
documented in the run sequence log and/or maintenance log that an 
adjustment was made. Excessive adjusting (more than 2 tries) without 
clear documentation is not allowed. Necessary maintenance is 
performed and documented in the instrument maintenance log.A 
single scan at the apex (only) may also be used for the evaluation of 
the tune. For SW-846 and EPA 600 series methods, background 
correction is still required. 

10.3.1.3 Tune evaluation printouts must include the chromatogram and spectra 
as well as the tune evaluation information. In addition, the verifications 
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must be sent directly to the printer of pdf file (NO screen prints for 
BFB tunes). This ability should be built in to the instrument software. 

10.3.1.4 If the instrument has a built in macro that checks the BFB, use of this 
macro with no manual manipulation is also acceptable. (Assuming, of 
course that the correct ion ratios are being checked.) 

10.3.1.5 NOTE:  If the background scan selected includes significant ions at 95 
or 174 or 176, then the scan is almost certainly part of the BFB peak 
and is not acceptable. 

10.4 Initial Calibration 

10.4.1 A series of seven initial calibration standards is prepared and analyzed for the 
target compounds and each surrogate compound.   Typical calibration levels for 
a standard 5 mL purge are: 5, 10, 25, 40, 50, 125 and 250 �g/L. Certain 
analytes are prepared at higher concentrations due to poor purge performance.  
Typical calibration levels for a Low Level purge are 1, 5, 10, 15, 20, 35 and 40 
µg/L. Again, some analytes are prepared at higher levels. Tables 3 and 4 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.  See Table 3 and 4 
for medium level soil standard concentration.  Note:  South Carolina can only 
be analyzed using linear calibration, quadratic is not allowed.  

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 3) and the Appendix IX 
standard (Table 4).  If acceptable 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 standards are listed in Table 6. 
Target compounds should reference the nearest internal standard (see Table 
6A). 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 of response factor. 

10.4.4 The % RSD of the calibration check compounds (CCC) must be less than 30%. 
Refer to Table 11 for the CCCs. Acceptable CCC compounds will use average 
RF curve. 
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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 be calculated 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 10 for the SPCC compounds and required minimum response 
factors. 

10.4.6 Note: the laboratory may not use the “grand mean” rule. The following 
are guidelines that are used for routine SW-846 analysis within the 
laboratory, however these guidelines are subject to program and project 
specific requirements.  

10.4.6.1  Where a target compound is ≤15% RSD an average response factor 
curve may be used. If the 15% RSD criteria are exceeded the 
analyst must assess the curve and attempt to apply a “best-fit” curve 
function and a graphical representation of the curve will be provided 
as documentation of this review. The first step of the assessment is 
to find out if the quadratic curve will have a correlation coefficient of 
≤ .995. If it does not, then use the average response factor. If it 
does, then review where the quadratic curve intercepts the y-axis in 
comparison to the MDL and origin. Also review the shape of the 
curve. Does it overlap itself or have other potential problems? These 
steps should all be used in deciding when a quadratic curve or 
average response factor curve would be best. 

10.4.6.2  Where a quadratic or polynomial curve is used R must be ≥.995 for a 
curve to be considered to be an acceptable fit. 

10.4.6.3  All linear curves for non-CCC compounds that exceed 15% RSD or 
best-fit curve functions that have R < .995 are in exceedance of 
guidance criteria and must be evaluated for corrective action. The 
following exceptions may be reportable with narration depending on 
the project DQO’s and data usability requirements:  

10.4.6.4  Where a target compound is ≥15% but ≤30% an average response 
factor curve may still be used if the analyst shows that the average 
response factor is an acceptable fit over the range of use.  A 
graphical representation of the curve should be presented for 
documentation. However, if the quadratic curve is clearly a better fit 
it should be used. 
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10.4.6.5  Compound list will be divided into two lists:  List 1 (reliable 
performers) and List 2 (poor performers).  List 1 compounds should 
always have a %RSD less than 30% or correlation coefficient of .995 
with an allowance of up to two sporadic marginal failures for 
volatiles.  Sporadic marginal failures for these compounds should be 
</= 40% or >0.990.  Sporadic marginal failures require a print out of 
the curve and narration. 

NOTE: Sporadic marginal failures will not be used for South 
Carolina regulatory compliance samples. 

10.4.6.6  List 2 compounds are comprised of the list of known poor 
performers.  For List 2 analytes, where the %RSD is ≤15% an 
average response factor will be used.  For %RSDs >15% and ≤60% 
the best fit curve will be selected.  For these compounds a print out 
of the curve will be provided as a graphical documentation of curve 
performance. 

10.4.6.7  Documentation:  Raw target curve summary with all compounds set 
to average response factor will be provided.  If quadratic or 
polynomial equations are used a reprint of the curve table will be 
provided to show the correlation coefficient for the “best fit” equation.  
And as noted above, compounds that need additional 
documentation to demonstrate the curve fit will have a graphical 
presentation of the curve provided for reference.   

10.4.6.8  Any analyte not  on List 1 or List 2 would be held to specific criteria 
based on project specific requirements. 

10.4.6.9  Any non-CCC compound being reported from a curve that does not 
meet either the 15% RSD criteria or the R = .995 for a “best-fit” 
curve will be narrated as a non-conformance.  

10.4.6.10 All %RSDs that are >30% must be narrated and when using an 
average response factor curve for a %RSD >30% this should also 
be narrated. 

10.4.6.11 Note:  Project Specific DQOs or program specific requirements 
supercede routine lab reporting practices listed in this section. 

10.4.7 Weighting of data points 
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 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 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. 1/Concentration2 weighting (often called 1/X2 weighting) will improve 
accuracy at the low 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 after the 
initial calibration, samples may be analyzed. Otherwise, proceed to continuing 
calibration. 

10.4.9 A separate seven-point calibration must be prepared for analysis of low level 
soils. Low level soil analyses require the use of a closed vial autosampler, such 
as the Varian Archon, O.I. 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.   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 
(unheated) calibration curve. 

10.4.10 Non-standard analytes are sometimes requested.  Where it is acceptable to 
the client, it may be is possible to analyze a single standard at the reporting 
limit (to screen for the compounds) with each continuing calibration rather 
than a six point initial calibration.  If the analyte is detected in any of the 
samples, a six 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. This is not an 
acceptable procedure for compliance work. When doing non-standard 
analytes an MDL will be run before analysis. 

10.4.11 All ICALs will be verified by a Second Source Standard. The acceptance 
criteria are 75-125% for most compounds and 50-150% for poor method 
performers. The poor performers are footnoted in Tables 3 and 4. Any 
compound not listed will fall into the 50-150% criteria until knowledge of the 
compound can be developed. For DoD QSM 3.0 the second source must 
be ± 25% for all compounds, refer to SOP PT-QA-025.  For DoD QSM 4.1 
the second source must be ± 20% for all compounds, refer to SOP PT-
QA-029. 

10.4.12 Outliers will be evaluated on a project by project basis and narrated in the 
case narrative if necessary. 
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10.5 Continuing Calibration: The initial calibration must be verified every twelve hours. 

10.5.1 Continuing calibration begins with analysis of BFB 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 
for low level waters. The level 4 calibration standard is used as the continuing 
calibration for low level soils and 5 ml waters. 

10.5.2 The RF data from the continuing calibration standards are compared with the 
average RF from the initial seven-point calibration to determine the percent drift 
or percent deviation of the CCC compounds. The calculations are given in 
equations 4 (Section 12.3.4) and equation 5 (Section 12.3.5). 

10.5.3 Continuing Calibration Verification 

10.5.3.1 Calculation Type 

10.5.3.1.1 Average Response Factor curves should be verified using a 
%Difference equation.  The %Difference equation 
compares the RRF factor calculated for the Calibration 
Verification Standard to the Average RRF of the curve. 

10.5.3.1.2 The Quadratic Curves should be verified using a %Drift 
equation.  The %Drift equation compares the measured 
value of the Calibration Verification Standard to the 
theoretical value of the standard. 

10.5.3.2  %Difference and %Drift Criteria 

10.5.3.2.1 CCCs must be ≤20 %Diff 

10.5.3.2.2 List One compounds that are non-CCCs must be ≤25 %Diff 
or Drift 

10.5.3.2.3 Up to two Volatile and four Semivolatile compounds that are 
List One analytes may exceed the 25% criteria, but must be 
≤40%. 

10.5.3.2.4 List Two Target Analytes including Appendix IX compounds 
will be accepted where the % Difference or % Drift ≤50%.  
Please see Table 4-1.  
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NOTE: See Table 4-2 for South Carolina 8260 ICAL 
Control List. 

10.5.3.2.5 Where a CCV is out high by >50% and the compound is ND 
in the samples, the samples may be reported with narration. 

10.5.3.3 RRF Criteria 

10.5.3.3.1 SPCCs must be as per method requirements. Please see 
Table 10. 

10.5.3.3.2 All other compounds must be ≤0.01 (footnote exceptions). 

10.5.4 If the CCCs and/or the SPCCs do not meet the criteria in Sections 10.5.3 after 
the continuing calibration has been attempted twice, the system must be 
evaluated and corrective action must be taken. The BFB tune and continuing 
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 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 BFB have passed. (A sample desorbed less 
than or equal to 12 hours after the BFB is acceptable.). 

10.6 Sample Analysis: 

10.6.1 Procedural Variations:  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. 

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

10.6.3 See Appendix A for method 624 criteria. 
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10.6.4 Preliminary Evaluation 

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

10.6.4.2 Samples are screened on a headspace analyzer.  The instrument is 
calibrated for select compounds at three levels.  There are 200ppb, 
500ppb, and 1000ppb.  5 mLs of sample are then analyzed on the 
headspace analyzer and the results are used to calculate a dilution, if 
necessary, for the sample. 

10.6.4.3 Dilutions should be done just prior to the GC/MS 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 5 µL of 
sample then serial dilutions must be made in volumetric flasks. 

10.6.4.3.1 The diluted concentration is to be estimated to be in the 
upper half of the calibration range.  The upper range will 
be defined as the mid-range calibration point and above. 
NOTE: TestAmerica Pittsburgh considers a good dilution 
for regular waters and soils to be > or = 200 ng on column 
and for low level waters a good dilution is considered to be 
> or = 50 ng on column. 

10.6.5 Sample Analysis Procedure 

10.6.6 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.). 

10.6.7 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 MS/MSD, 
a LCS, and a method blank.  

10.6.7.1 If there is insufficient time in the 12-hour tune period to analyze 20 
samples, the batch may be continued into the next 12 hour tune 
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period. However, if any instrument corrective action is required, or if 
a period of greater than 12 hours (SW-8260B) from the preceding 
BFB tune has passed, a new batch must be started. In other words a 
QC batch may be kept open for two adjacent and uninterrupted tune 
periods where both pass all BFB, CCAL, blank and LCS criteria up 
to a maximum of 24 hours.   For medium level soils the batch is 
defined at the sample preparation stage. For method 624 the batch 
tune period is 24 hours. 

10.6.7.2 Laboratory generated QC samples (Blank, LCS, MS/MSD) do not 
count towards the maximum 20 samples in a batch.  Field QC 
samples are included in the batch count. 

10.6.7.3 It is not necessary to reanalyze batch QC with the reanalyses of 
samples. However, any reruns must be as part of a valid batch. 

10.6.8 For manual integration practices refer to TestAmerica corporate SOP, CA-Q-
S-002, Acceptable Manual Integration Practices.  For DoD and all other 
projects the following criteria must be met:   

 When manual integrations are performed, raw data records shall include a 
complete audit trail for those manipulations, raw data output showing the 
results of manual integration (i.e., chromatograms of manually integrated 
peaks), and notation of rationale, date, and name or initials of person 
performing manual integration operation (electronic signature is acceptable). 
DoD QSM, Version 3, Clarification 50 and 57. 

 Case Narrative.  For DoD the case narrative shall provide: identification of 
samples and analytes  for which manual integration was necessary.  DoD 
QSM, Version 3, Appendix DoD-A and DoD QSM 4.1, Appendix E. 

10.6.9 Retention time criteria for samples 

Retention time windows must be established and verified once per ICAL and 
at the beginning of the analytical shift as per DoD QSM, Version 3, Appendix 
DoD-B, Table B-3 and DoD QSM 4.1 Appendix F, Table F-1.  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. 

10.6.9.1 If the retention time of any internal standard in any sample varies by 
more than 0.1 minute from the preceding continuing calibration 
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standard, the data must be carefully evaluated to ensure that no 
analytes have shifted outside their retention time windows. 

 

 

 

QC Check Minimum 
Frequency  

Acceptance Criteria Corrective 
Action 

Flagging 
Criteria 

Retention Time 
window position 
establishment for 
each analyte and 
surrogate 

Once per 
ICAL 

Position shall l be set using 
the midpoint standard of the 
initial calibration curve. 

NA NA 

Evaluation of 
relative retention 
times (RRT) 

With each 
sample 

RRT of each target analyte 
in each calibration standard 
within ± 0.06 RRT units. 

Correct 
problem, then 
rerun ICAL. 

Flagging 
criteria are not 
appropriate. 

10.7 Water Samples 

10.7.1 All samples and standard solutions must be at ambient temperature before 
analysis. 

10.7.2 Fill a syringe with the sample.  If a dilution is necessary it may be made in the 
syringe if the sample aliquot is > 5 µL. Check and document the pH of the 
remaining sample. 

10.7.3 Add 250 ng of each internal and surrogate standard (10 µL of a 25 µg/mL 
solution, refer to Tables 6 and 7). The internal standards and the surrogate 
standards may be mixed and added as one spiking solution (this results in a 50 
µg/L solution for a standard 5 mL sample, and a 10 µg/L solution for low level 
analyses, when added to a 25 mL sample aliquot). Inject the sample into the 
purging chamber. Note: Low level analyses on instruments that sample directly 
from the VOA vial (i.e., Archons) use a 5 ml sample volume. Therefore, 1.0 µL 
of a 250 µg/mL solution of internal standards and surrogates are added to the 
sample for the regular 5 mL waters and 1uL of a 50 ug/mL solution is added for 
low level waters.   

10.7.3.1 For TCLP samples use 125 uL of TCLP leachate with 4.875 mL 
reagent water and spike with 8 µL of the 25 µg/mL spiking solution. 
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(Note that TCLP reporting limits will be 40 times higher than the 
corresponding aqueous limits). 

10.7.4 Purge the sample for eleven minutes (the trap must be < 35�C). 

10.7.5 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. 

10.7.6 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. 

10.8 Methanol Extracted Soils 

10.8.1 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 100 µL for 
a 5 mL purge methanolic extract (from Section 8.5 or 8.6) to the syringe.  Add 
internal standard.  Load the sample onto the purge and trap device and 
analyze the same as for aqueous samples.  If less than 5µL of methanolic 
extract is to be added to the water, dilute the methanolic extract such that a 
volume greater than 5µL will be added to the water in the syringe. 

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

10.9.1 Pipette 1 mL of the sample into a tared vial. Use a top-loading balance. Record 
the weight to the nearest 0.01 gram. In order to produce an accurate weight to 
volume relationship take the weight of the liquid sample divided by 1.0 grams to 
determine a dilution factor which will be applied to reflect this relationship 
accurately. 

10.9.2 Quickly add 8 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 MS/MSD, 7 mL of methanol, 1 mL of surrogate solution, and 1 
mL of matrix spike solution is used. 

10.9.3 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 100 µL for 
a 5 mL purge methanolic extract (from Section 11.6.2) to the syringe.  Add 
internal standard.  Load the sample onto the purge and trap device and 
analyze the same as for aqueous samples.  If less than 5µL of methanolic 
extract is to be added to the water, dilute the methanolic extract such that a 
volume greater than 5µL will be added to the water in the syringe. 
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10.10 Aqueous and Low level Soil Sample Analysis (Purge and Trap units that sample 
directly from the VOA vial) 

10.10.1 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. 

10.10.2 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 be analyzed as soils. 

10.10.3 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. 

10.10.4 For aqueous samples, check the pH of the sample remaining in the VOA vial 
after analysis is completed with narrow range pH paper. If the pH is greater 
than 2, a nonconformance memo should be initiated. 

10.11 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 and is not permitted within a number of 
programs including the PADEP programs. 

This method is based on purging a heated sediment/soil sample mixed with reagent 
water containing the surrogates, internal standards, and if applicable, the 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 40oC. 

10.11.1 Do not discard any supernatant liquids.  Mix the contents of the container 
with a narrow metal spatula. 

10.11.2 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 0.01 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 10.8. 

10.11.3 Connect the purge vessel to the purge and trap device. 
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10.11.4 Rinse a 5 mL gas-tight syringe with organic free water, and fill.  Compress to 
5 mL.  Add surrogate/internal standard (and matrix spike solutions if 
required.). Add directly to the sample from 11.8.2. 

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

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

10.11.7 Soil samples that have low IS recovery when analyzed (<50%) should be 
reanalyzed once to confirm matrix effect.   

10.12 Initial review and corrective actions 

10.12.1 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 samples analyzed while the system was 
malfunctioning is required.  

10.12.2 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. 

10.12.3 Any samples that do not meet the internal standard criteria for the continuing 
calibration must be evaluated for validity. Samples that are reported with 
internal standard exceedances must have documentation supporting matrix 
effect. Where the matrix effect is well established it may be reported with 
narration, otherwise the samples must be reanalyzed to confirm matrix effect 
is required. If the internal standard exceedance is deemed to be due to an 
instrumental problem, instrument maintenance will be done and all affected 
samples must be reanalyzed after the problem is corrected.  

10.12.4 The surrogate standard recoveries are evaluated to ensure that they are within 
limits. See section 9.4 for corrective actions for surrogate recoveries.  

10.13 Dilutions 

If the response for any compound exceeds the working range of the GC/MS system, 
a dilution of the extract is prepared and analyzed.  An appropriate dilution should be 
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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. 

 

10.13.1 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 judgment. 

10.13.2 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 CALCULATIONS / DATA REDUCTION 

11.1 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 GC/MS by analysis of the calibration standards, from the hardcopy printout of the 
“clean” reference spectrum book 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.) 

11.1.1 The sample component retention time must compare to within at least ±0.06 
RRT units of the retention time of the standard component.  For reference, the 
standard must be run within the same twelve hours as the sample. 

11.1.2 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. 
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11.1.3 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.) 

11.1.4 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. 

11.1.5 The characteristic ions of a compound must maximize in the same scan or within 
one scan of each other. 

11.2 Tentatively Identified Compounds (TICs) 

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: 

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

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

11.2.3 Molecular ions present in the reference spectrum should be present in the sample 
spectrum. 

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

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

11.2.6 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. 

TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING



This is a controlled document.  When printed it becomes uncontrolled. 

 

TestAmerica Pittsburgh 

SOP No. PT-MS-002, Rev. 16 
Effective Date:  08/16/2011 
Page No.: 38 of 38 

 

Distributed To: QA Web Page:  

Company Confidential & Proprietary 

 

11.3 Calculations. 

11.3.1 Response factor (RF):  

Equation 1 

RF
A C
A C

x is

is x
=  

 

Where: 

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 
 
 

Relative Retention Time (RRT)  – is the ration of the retention time of a compound to that 
of a standard (such as an internal standard).   
 

sample. ain or  standardn calibratioin  standard internal for the timeRetention  RT

n.calibratio continuing in the compounds target  volatilefor the timeRetention RT

Where,

 is

C

=
=

=
is

C

RT

RT
RRT

 

11.3.2 Standard deviation (SD): 

Equation 2 

SD
Xi X

Ni

N

= −
−=

∑
( ) 2

1 1
 

Xi = Value of X at i through N 

N  = Number of points 

X  = Average value of Xi 
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11.3.3 Percent relative standard deviation (%RSD): 

Equation 3 

%
Standard Deviation

RSD
RF

RF

i

i

==== ××××

====

100

Mean of RF values in the curve
 

11.3.4 Percent deviation between the initial calibration and the continuing calibration 
(%D): 

Equation 4 

 

   % Deviation =   RRFic – RRFcc  x 100 

      RRFic 

   

11.3.5 Percent drift between the initial calibration and the continuing calibration: 

Equation 5 
 

% Drift =
C - C

C
100

C

C

expected found

expected

expected

found

×

=
Where

Known concentration in standard

= Measured concentration using selected quantitation method  

11.3.6 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 < 15%. 

Calculation of concentration using Average Response Factors 
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Equation 6 

Concentration g / L =µµµµ x

RF  

 

Calculation of concentration using Linear fit 

Equation 7 

Concentration g / Lµµµµ = A Bx+  

Calculation of concentration using Quadratic fit 

Equation 8  

Concentration g / L = + +µµµµ A Bx Cx

x

A

B

C

2

 is defined in equations 8,  9 and 10

 is a constant defined by the intercept

 is the slope of the curve

 is the curvature

 

 

Calculation of x for Water and water-miscible waste: 

Equation 9  

x
A I D

A V
x s f

is o
= ( )( )( )

( )( )
 

Where:  

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) 

Ais = Area of the characteristic ion for the internal standard 

Is  = Amount of internal standard added in ng 
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Dilution Factor = D =
Total volume purged (mL)

Volume of original sample used (mL)
f  

Vo  = Volume of water purged, mL 

Calculation of x for Medium level soils: 

Equation 10 

x =
(A )(I )(V )(1000)(D )

(A )(V )(W )(D)

x s t f

is a s
 

 

Where: 

Ax, Is, Df, Ais, same as for water. 

Vt = Volume of total extract, mL  

Va = Volume of extract added for purging, µL 

Ws = Weight of sample extracted, g 

D =
100 - %moisture

100
 

 

Calculation of x for Low level soils: 

Equation 11  

x =
(A )(I )

(A )(W )(D)
x s

is s
 

 

Where: 

Ax, Is, Ais, same as for water. 

D is as for medium level soils 
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Ws = Weight of sample added to the purge vessel, g 

  

Calculation of TICs: The calculation of TICs (tentatively identified compounds) 
isidentical 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. 

11.3.7 MS/MSD Recovery and RPD Calculation: 

Equation 12  

 

Matrix Spike Recovery,  % =
SSR SR

SA

SSR

SR

SA

− × 100

 

 

 

=  Spike sample result

=  Sample result

=  Spike added

 

Relative % Difference calculation for the MS/MSD 

Equation 13  

  

RPD =
MSR - MSDR

1
2 (MSR + MSDR)

100×  

  Where: 

  RPD = Relative percent difference 

  MSR = Matrix spike result 

  MSDR = Matrix spike duplicate result 
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12 METHOD PERFORMANCE 

12.1 Method Detection Limit 

Generally, the 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 Part 136, Appendix B, 
and further defined in QA SOP # PT-QA-007.  (MDL) studies must be acceptable before 
analysis of samples may begin.  MDLs should be analyzed for low level and soils and 
aqueous samples.  For non-standard analytes, a MDL study or MDL Verification must be 
performed and calibration curve generated before analyzing any samples, unless lesser 
requirements are previously agreed to with the client.  At a minimum, a standard at the 
reporting limit must be analyzed to demonstrate the capability of the method. 

12.2 Initial Demonstration 

Each laboratory must make a one time 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/LCS 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 µg/L. (Some compounds will be at higher levels, refer to the calibration standard 
levels for guidance.) 

12.2.1 Four aliquots of the QC check sample are analyzed using the same procedures 
used to analyze samples, including sample preparation. 

12.2.2 The performance of all four QC check samples must meet all method 
requirements for LCSs.  

12.2.3 If any analyte does not meet the acceptance criteria, check the acceptance limits 
in the reference methods (Table 6 of Method 8260B). 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. 

12.3 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. 
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13 POLLUTION PREVENTION 

13.1 It is TestAmerica’s policy to evaluate each method and look for opportunities to minimize 
waste generated (i.e., examine recycling options, ordering chemicals based on quantity 
needed, preparation of reagents based on anticipated usage and reagent stability). 
Employees must abide by the policies in Section 13 of the Corporate Environmental 
Health and Safety Manual (CW-E-M-001) for “Waste Management and Pollution 
Prevention.” 

13.2 All waste will be disposed of in accordance with Federal, State and Local regulations.  
Where reasonably feasible, technological changes have been implemented to minimize 
the potential for pollution of the environment.  Employees will abide by this method and 
the policies in section 13 of the Corporate Safety Manual for “Waste Management and 
Pollution Prevention.” 

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

14 WASTE MANAGEMENT 

14.1 Waste management practices are conducted consistent with all applicable rules and 
regulations. Excess reagents, samples and method process wastes are disposed of in 
an accepted manner. Waste description rules and land disposal restrictions are 
followed. Waste disposal procedures are incorporated by reference to PT-HS-001 (or 
CHP manual). The following waste streams are produced when this method is carried 
out. 

14.1.1 Aqueous waste generated from analysis.  This material may have a pH of less 
than 2.0.  This waste is collected in containers identified as “Acid Waste”, 
Waste #33. It is neutralized to a pH between 6 and 9 and disposed down a lab 
sink. 

14.1.2 Solvent waste generated from analysis.  This waste is placed in containers 
identified as “Vials & Extracts”, Waste #7. 

14.1.3 Solid waste generated from analysis.  This waste is placed in trash containers 
and disposed with other building trash. 

14.1.4 Expired Standards.  This waste is placed in container identified as “Mixed 
Flammable Solvent Waste”, Waste #3. 
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version. 

15.8 SOP # CA-Q-S-002, Acceptable Manual Integration Practices, current version. 

15.9 Pittsburgh Laboratory Quality Assurance Manual, PT-LQAM, current version. 

15.10 SOP #PT-QA-029, QA/QC Requirements for DoD QSM. 

15.11 SOP #PT-QA-007, Detection Limits. 

15.12 SOP # PT-QA-011, Data Recording Requirements. 

15.13 SOP # PT-QA-015, Maintaining Time Integrity. 

15.14 SOP #PT-QA-016, Nonconformance An Corrective Action. 

15.15 SOP #PT-QA-018, Technical Data Review Requirements. 

TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING



This is a controlled document.  When printed it becomes uncontrolled. 

 

TestAmerica Pittsburgh 

SOP No. PT-MS-002, Rev. 16 
Effective Date:  08/16/2011 
Page No.: 46 of 46 

 

Distributed To: QA Web Page:  

Company Confidential & Proprietary 

 

15.16 SOP # PT-QA-021, Quality Assurance Program. 

15.17 SOP #PT-QA-022, Equipment Maintenance. 

15.18 SOP #PT-QA-027, Sample Receiving And Chain Of Custody. 

16 METHOD MODIFICATIONS 

16.1 Modifications from SW-846 Method 8260B 

16.1.1 Ion 119 is used as the quantitation ion for chlorobenzene-d5. 

16.1.2 A relative retention time window of ±0.06 RT units is used for all components.  

16.1.3 The quantitation and qualifier ions for some compounds have been added to 
the list of those which are recommended in SW-846 in order to improve the 
reliability of qualitative identification. 

16.2 Modification from Method 5035 

16.2.1 Presence of residual chlorine is not tested for water samples in section 8.2  

16.2.2 Soils samples are not preserved with sodium bisulfate in section 8.4 for low 
level soils. Refer to sections 8.4 and 8.9. 

16.2.3 Flow diagram for Field bisulfate preservation procedure was removed. 

17 ATTACHMENTS  

17.1 Figure –1 Flow diagram - Initial Demonstration and MDL 

17.2 Appendix A, Section 19, Method 624 Requirements 

17.3 Tables: 

Table 1 -  Primary Standard and Reporting Limits for SW846 8260B 

Table 2 - Appendix IX Standard and Reporting Limits for SW846 8260B 

Table 3 - Primary Standard Calibration Levels  

Table 4 -  Appendix IX Standard Calibration Levels 
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Table 4A - Calibration Standard Concentration and Preparation 

Table 4-1 – 8260 ICAL Control List 

Table 4-2 – 8260 ICAL Control List (South Carolina)  

Table 5 - Reportable Analytes for Standard Tests 

Table 6 - Internal Standards 

Table 6A – Internal Standards with Corresponding Assigned Analytes for 
Quantitation 

Table 7 - Surrogate Standards 

Table 8 - Matrix Spike / LCS Standards 

Table 9 - BFB Tune Criteria 

Table 10 - SPCC Compounds and Minimum Response Factors  

Table 11 - CCC Compounds  

Table 12 - Characteristic Ions   

Table 13 - QC Acceptance Criteria Method 8260B 

Table 14 – TestAmerica Pittsburgh VOA Dilution Calculation Table 

Table A-1 - Method 624 Analytes and Reporting Limits  

Table A-2  - Method 624 QC Acceptance Criteria 

Table B-1  - DoD QSM Version 3: Appendix DOD-B Quality Control Requirements 
Summary 

Table B-3 - DoD QSM Version3:  Requirements for Organic Analysis by GC/MS - 
Methods 8260 and 8270 

18 REVISION HISTORY 

18.1 Revision 11, 07/14/08: 

18.1.1 Updated to new SOP format 
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18.1.2  Sodium bisulfate removed. 

18.1.3 Sections 8.5-8.7, Terra Core added. 

18.1.4 Section 9.5 use of sand for Method Blank added. 

18.1.5 Section 10.1 calibration standards updated, using 7 levels. 

18.1.6 Section 10.3.1, Tune criteria updated to be consistent with Pittsburgh Laboratory 
Quality Assurance Manual (PT-LQAM). 

18.1.7 Section 10.4.11 changed to:  The acceptance criteria are 75-125% for most 
compounds and 50-150% for poor method performers. The poor performers are 
footnoted in Tables 3 and 4. Any compound not listed will fall into the 50-150% 
criteria until knowledge of the compound can be developed. For DoD second 
source must be ± 25% for all compounds,  refer to SOP PT-QA-025.  

18.1.8 Section 10.5 continuing calibration levels updated. 

18.1.9 Calibration levels updated, areas are highlighted. Standards tables updated. 

18.1.10 SOP and method references updated. 

18.2 Revision 12, 11/04/08: 

18.2.1 Updated Table 4-1 SPCC designations. 

18.2.2 Updated SOP references. Updated Safety section to match Corp SOP format 
along with sections 13 and 14 Pollution Prevention/Waste Management. 

18.3  Revision 13: 

18.3.1 Added Section 8.15 concerning Regulatory Requirements for Acrolein, 
Acrylonitrile and 2-Chloroethyl-vinyl ether in relationship to Holding Times and 
Preservation. 

18.3.2 Added text to section 10.9.1 concerning the application of a dilution factor in 
accurately reflect the volume to weight relationship. 

18.3.3 Updated spike amounts and volumes in section 10.7.3.1 for TCLP. 
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18.3.4 Removed references and requirements for DoD Version 2.2, this was a typo, Pitt 
never performed this version. 

18.3.5 Updated Table 4-1. 

18.3.6 Added to section 9.6.5: Use of marginal exceedances are not permitted for 
South Carolina work 

18.3.7 Added to section 10.4.  Note:  South Carolina can only be analyzed using linear 
calibration, quadratic is not allowed. 

18.3.8 Added references to DoD QSM 4.1, SOP PT-QA-029. 

18.4 Revision 14 

18.4.1 In section 7.2.6 corrected the unit to read ng/mL. 

18.4.2 In section 10.4.3 added reference to Table 6A – Internal Standards with 
Corresponding Assigned Analytes for Quantitation. 

18.4.3 In section 10.4.11 corrected grammar from criteria is to criteria are. 

18.4.4 Under section 10.5.3.2.4 added reference to Table 4-2 8260 ICAL Control List 
(South Carolina). Footnote 3 under Table 4-2 had the following statement added: 
The most common poor purging List 1 compounds are Carbon tetrachloride, cis-
1,3-Dichloropropene and trans-1,3-Dichloropropene.  

18.4.5 In section 17, added reference to Table 4-1 8260 ICAL Control List; Table 4-2 
8260 ICAL Control List (South Carolina); Table 6A – Internal Standards with 
Corresponding Assigned Analytes for Quantitation. 

18.4.6 Added a NOTE in section 19.4.1 to clarify the CCAL concentration when 
analyzing 8260B and 624 samples together. Noted that a 10 ug/L standard will 
be used for calibration instead of a 20 ug/L and that all criteria for both Methods 
must be met in order to analyze samples. 

18.4.7 Removed reference to OVAP in sections 8.9.1, 8.10.2 and 10.11. 

18.4.8 Removed the DoD QSM 3.0 tables and added them to DoD QSM 3.0 SOP PT-
QA-025. 

18.4.9 Added reference to DoD QSM 4.1 and SOP PT-QA-029 in section 1.2 
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18.4.10 In section 1.4 changed 200 ug/L to 250 ug/L as per the VOA group. 

18.4.11 Specified the + 20% DoD QSM 4.1 criteria for the ICV in section 10.4.11. 

18.4.12 In section 10.6.8 added reference to DoD QSM 4.1 Appendix E. 

18.4.13 In section 10.6.9 added reference to DoD QSM 4.1 Appendix F, Table F-1. 

18.4.14 In section 10.6.4.3.1 changed 250 ng to 200 ng as per the VOA group. 

18.5 Revision 15: 

18.5.1 Fixed Typos for two compounds in Tables 4-1 and 4-2: 1,1,2-Trichloro-1,2,2-
Trifluoroethane and 1,2-Dibromoethane. 

18.5.2 Deleted SPCC and Min FR 0.1 for ,1,2-Dichloroethane in Tables 4-1 and 4-2. 

18.5.3 Updated foot note in Table 4-2 to meet SC requirements: List 2 compounds – All 
compounds must meet 70-130% with the exception of the identified poor purging 
compounds which are identified as Carbon tetrachloride, cis-1,3-Dichloropropene 
and trans-1,3-Dichloropropene.  Any compounds outside of the 70-130% range 
(0r 40% for poor purgers) must be flagged in the data and narrated. 

18.5.4 Added SOP references. 

18.6 Revision 16 

18.6.1 Hexane added to Tables 1 and A1. 

18.7 Revision 17 

18.7.1 Under section 9.3.8, added a NOTE concerning the analysis of Calgon Samples. 

18.7.2 Under section 9.5.5, noted that an LCS/LCSD will be analyzed for Safety Kleen. 

18.7.3 Under section 9.6.4, noted that an LCS/LCSD will be analyzed for Calgon 
samples when the parent sample for the MS/MSD requires a 5X or greater 
dilution. 

18.7.4 In section 10.4.6.5, corrected 0.990 to > 0.990. 
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18.7.5 Updated Table 6A with additional compounds listed under the appropriate 
internal standard. Corrected the 3rd internal to read 1,4-Dichlorobenzene-d4 
instead of 1,2-Dichlorobenzene-d4. 

18.7.6 Added Table 14 VOA Dilution Calculation Table in Section 17 and after Table 13. 

18.7.7 Added a NOTE under section 10.4.6.5 to indicate that sporadic marginal failures 
are not allowed for South Carolina regulatory compliance samples. 

18.7.8 Corrected Table Reference letters from B to A in sections 19.1, 19.2.3, 19.4.1 
and 19.5.3. 
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Figure 1 - Flow diagram - Initial Demonstration and MDL 
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Table 1 

Primary Standard and Reporting Limits for SW846 8260B 

Compound 
CAS 

Number 
Low Level 
water µg/L 

5 mL Water 
µg/L 

Low soil 
µg/kg 

Med. Soil 
µg/kg 

Dichlorodifluoromethane 75-71-8 1 5 5 250 
Chloromethane 74-87-3 1 5 5 250 
Bromomethane 74-83-9 1 5 5 250 

Vinyl chloride 75-01-4 1 5 5 250 
Chloroethane 75-00-3 1 5 5 250 
Trichlorofluoromethane 75-69-4 1 5 5 250 
Acetone 67-64-1 10 20 20 1000 
Trichlorotrifluoroethane 76-13-1 1 5 5 250 
Carbon disulfide 75-15-0 1 5 5 250 
Methylene chloride 75-09-2 1 5 5 250 
1,1-Dichloroethene 75-35-4 1 5 5 250 

1,1-Dichloroethane 75-34-3 1 5 5 250 
trans-1,2-Dichloroethene  156-60-5 1 5 5 250 
Methyl tert-butyl ether (MTBE) 1634-04-4 1 5 5 250 
cis-1,2-Dichloroethene 156-59-2 1 5 5 250 
1,2-Dichloroethene (Total) 540-59-0 1 5 5 250 
Chloroform 67-66-3 1 5 5 250 
1,2-Dichloroethane 107-06-2 1 5 5 250 
Dibromomethane 74-95-3 1 5 5 250 
2-Butanone 78-93-3 5 20 20 1000 

1,1,1-Trichloroethane 71-55-6 1 5 5 250 
Carbon tetrachloride 56-23-5 1 5 5 250 
Bromodichloromethane 75-27-4 1 5 5 250 
1,2-Dichloropropane 78-87-5 1 5 5 250 
cis-1,3-Dichloropropene 10061-01-5 1 5 5 250 
Trichloroethene 79-01-6 1 5 5 250 
Dibromochloromethane 124-48-1 1 5 5 250 
1,2-Dibromoethane 106-93-4 1 5 5 250 

1,2,3-Trichloropropane 96-18-4 1 5 5 250 
1,1,2-Trichloroethane 79-00-5 1 5 5 250 
Benzene 71-43-2 1 5 5 250 
trans-1,3-Dichloropropene 10061-02-6 1 5 5 250 
Bromoform 75-25-2 1 5 5 250 
4-Methyl-2-pentanone 108-10-1 5 20 20 1000 
2-Hexanone 591-78-6 5 20 20 1000 
Tetrachloroethene 127-18-4 1 5 5 250 

Toluene 108-88-3 1 5 5 250 
1,1,2,2-Tetrachloroethane 79-34-5 1 5 5 250 
1,1,1,2-Tetrachloroethane 630-20-6 1 5 5 250 
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Table 1 
Primary Standard and Reporting Limits for SW846 8260B 

Compound 
CAS 

Number 
Low Level 
water µg/L 

5 mL Water 
µg/L 

Low soil 
µg/kg 

Med. Soil 
µg/kg 

1,2-Dibromo-3-chloropropane 96-12-8 1 5 5 250 

Chlorobenzene 108-90-7 1 5 5 250 
Ethylbenzene 100-41-4 1 5 5 250 

Styrene 100-42-5 1 5 5 250 
m and p Xylenes  2 10 10 500 
o-xylene 95-47-6 1 5 5 250 
Total xylenes 1330-20-7 3 15 15 750 
p-Isopropyltoluene 99-87-6 1 5 5 250 
Methylcyclohexane 108-87-2 1 5 5 250 
1,1,2-Trichloro-1,2,2-Trifluoroethane 76-13-1 1 5 5 250 
Methyl acetate 79-20-9 1 5 5 250 

Cyclohexane 110-82-7 1 5 5 250 
1,3-Dichlorobenzene 541-73-1 1 5 5 250 
1,4-Dichlorobenzene 106-46-7 1 5 5 250 
1,2-Dichlorobenzene 95-50-1 1 5 5 250 
Isopropylbenzene 98-82-8 1 5 5 250 
Bromobenzene 108-86-1 1 5 5 250 
n-Propylbenzene 103-65-1 1 5 5 250 
2-Chlorotoluene 95-49-8 1 5 5 250 
4-Chlorotoluene 106-43-4 1 5 5 250 
1,3,5-Trimethylbenzene 108-67-8 1 5 5 250 
tert-Butylbenzene 98-06-6 1 5 5 250 
1,2,4-Trimethylbenzene 95-63-6 1 5 5 250 
sec-Butylbenzene 135-98-8 1 5 5 250 
n-Butylbenzene 104-51-8 1 5 5 250 
1,2,4-Trichlorobenzene 120-82-1 1 5 5 250 
Naphthalene 91-20-3 1 5 5 250 
Hexachlorobutadiene 87-68-3 1 5 5 250 
1,2,3-Trichlorobenzene 87-61-6 1 5 5 250 
Hexane 110-54-3 1 5 5 250 
1 Reporting limits listed for soil/sediment are based on wet weight. The reporting limits calculated by the laboratory for 
soil/sediment, calculated on dry weight basis, will be higher. 
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Table 2 

Appendix IX Standard and Reporting Limits for SW846 8260B 

Compound CAS 
Number 

Low level 
water µg/L 

5 mL Water 
µg/L 

Low Soil 
µg/kg 

Medium Soil 
µg/mL 

Allyl Chloride 107-05-1 1 5 5 250 
Acetonitrile 75-05-8 20 100 100 5000 
Acrolein 107-02-8 20 100 100 5000 
Chloroprene 126-99-8 1 5 5 250 
Iodomethane 74-88-4 1 5 5 250 
Propionitrile 107-12-0 2 10 10 500 
Methacrylonitrile 126-98-7 1 5 5 250 
Isobutanol 78-83-1 40 200 200 10000 
Iodomethane 74-88-4 1 5 5 250 
Methyl methacrylate 80-62-6 1 5 5 250 
Acrylonitrile 107-13-1 20 100 100 5000 
Ethylmethacrylate 97-63-2 1 5 5 250 
2-Chloroethyl vinyl ether¹ 110-75-8 2 10 10 500 
tert-Butyl Alcohol 75-65-0 40 200 200 10,000 
1,4-Dioxane 123-91-1 200 1000 1000 50000 
Vinyl acetate 108-05-4 1 5 5 250 

t-1,4-Dichloro-2-butene 110-57-6 1 5 5 250 
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Table 3 

Primary Standard Calibration Levels, Standard 5 mL purge (Low Level Calibration Levels) 

Compound                                            Calibration Level (ug/L)  

 Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Level 7 

1,2-Dichloroethane-d4 (Surrogate) 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Toluene-d8 (Surrogate) 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
4-Bromofluorobenzene (Surrogate) 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Dichlorodifluoromethane * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Chloromethane * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Bromomethane * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Vinyl chloride * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Chloroethane * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Trichlorofluoromethane * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Acetone * 5 (2) 10 (10) 25 (10) 40 (30) 50 (40) 125 (70) 250 (80) 
Carbon disulfide * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Methylene chloride 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Isopropylbenzene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,1-Dichloroethene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,1-Dichloroethane 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
trans-1,2-Dichloroethene  5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,1,1,2-Tetrachloroethane 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Methyl tert-butyl ether (MTBE) * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,2-Dibromo-3-chloropropane * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
cis-1,2-Dichloroethene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Chloroform 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,2-Dichloroethane 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Dibromomethane 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
2-Butanone * 5 (2) 10 (10) 25 (20) 40 (15) 50 (40) 125 (70) 250 (80) 
1,1,1-Trichloroethane 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Carbon tetrachloride 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Bromodichloromethane 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,2-Dichloropropane 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
cis-1,3-Dichloropropene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Trichloroethene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Dibromochloromethane 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,2-Dibromoethane 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,2,3-Trichloropropane 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,1,2-Trichloroethane 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Benzene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
trans-1,3-Dichloropropene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Bromoform 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
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Table 3 

Primary Standard Calibration Levels, Standard 5 mL purge (Low Level Calibration Levels) 

Compound                                            Calibration Level (ug/L)  

 Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Level 7 

4-Methyl-2-pentanone * 5 (2) 10 (10) 25 (20) 40 (30) 50 (40) 125 (70) 250 (80) 
2-Hexanone * 5 (2) 10 (10) 25 (20) 40 (30) 50 (40) 125 (70) 250 (80) 
Tetrachloroethene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Toluene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,1,2,2-Tetrachloroethane 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Chlorobenzene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Ethylbenzene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Styrene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
m and p Xylenes 10 (2) 20 (10) 50 (20) 80 (30) 100 (40) 125 (70) 500 (80) 
o-xylene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,3-Dichlorobenzene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,4-Dichlorobenzene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,2-Dichlorobenzene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Isopropylbenzene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Bromobenzene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
n-Propylbenzene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
2-Chlorotoluene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
4-Chlorotoluene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,3,5-Trimethylbenzene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
tert-Butylbenzene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,2,4-Trimethylbenzene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
sec-Butylbenzene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
n-Butylbenzene 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,2,4-Trichlorobenzene * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Naphthalene * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Hexachlorobutadiene * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
1,2,3-Trichlorobenzene * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 

For medium level soils the above standard concentrations will be multiplied by 50. 
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Table 4 
Appendix IX Standard Calibration Levels, Standard 5 mL purge (Low Level Calibration Levels) 

Compound Calibration Level (ug/L)                                                              
 Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Level 7 

Allyl Chloride * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Acetonitrile * 100 (20) 200 (100) 500 (200) 800 (300) 1000 (400) 2500 (700) 5000 (800) 
Chloroprene * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Propionitrile * 10 (2) 20 (10) 50 (20) 80 (30) 100 (40) 250 (70) 500 (80) 
Methacrylonitrile * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 125 (35) 250 (40) 
Isobutanol * 200 (40) 400 (200) 1000 (400) 1600 

(600) 
2000 (800) 5000 

(1400) 
10000 
(1600) 

Methyl methacrylate * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 250 (35) 50 (40) 
Acrolein * 100 (20) 125 (25) 150 (30) 175 (35) 200 (40) 225 (45) 250 (50) 
1,4-Dioxane * 1000 (200) 2000 (1000) 5000(2000) 8000 

(3000) 
10000 
(4000) 

25000 
(7000) 

50000 
(8000) 

tert-Butyl alcohol * 200 (40) 400 (200) 1000 (400) 1600 
(600) 

2000 (800) 5000 
(1400) 

10000 
(1600) 

Acrylonitrile * 100 (20) 125 (25) 150 (30) 175 (35) 200 (40) 225 (45) 250 (50) 
Ethylmethacrylate * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 250 (35) 50 (40) 
2-Chloroethyl vinyl 
ether* 

10 (2) 20 (10) 50 (20) 80 (30) 100 (40) 250 (70) 500 (80) 

Vinyl Acetate * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 250 (35) 50 (40) 
t-1,4-Dichloro-2-butene* 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 250 (35) 50 (40) 

Iodomethane * 5 (1) 10 (5) 25 (10) 40 (15) 50 (20) 250 (35) 50 (40) 
* Poor method performers (see section 10.4.11)   

For medium level soils the above standard concentrations will be multiplied by 50. 
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Table 4A – Calibration Standard Concentration and Preparation  

Standard Level 8260B Water or Soil 5mL syringe  

STD INT SURR VOA Acetonitrile Methanol  

  (25ug/mL) (25ug/mL) (25ug/mL) (1000ug/mL) Added  

5ppb 10ul 1ul 1ul 0.5ul 122.5ul  

10ppb 10ul 2ul 2ul 1ul 120ul  

25ppb 10ul 5ul 5ul 2.5ul 112.5ul  

40ppb 10ul 8ul 8ul 4ul 105ul  

50ppb 10ul 10ul 10ul 5ul 100ul  

125ppb 10ul 25ul 25ul 12.5ul 62.5ul  

250ppb 10ul 50ul 50ul 25ul 0  

       

8260B App IX Water/Soil 5mL syringe  

STD INT App IX 2CEVE A&A TBA n-Heptane 

  25ug/mL 25ug/mL 50ug/mL 25ug/mL 1000ug/mL 25ug/mL 

5ppb 10ul 1ul 1ul 20ul 1ul 1ul 

10ppb 10ul 2ul 2ul 25ul 2ul 2ul 

25ppb 10ul 5ul 5ul 30ul 5ul 5ul 

40ppb 10ul 8ul 8ul 35ul 8ul 8ul 

50ppb 10ul 10ul 10ul 40ul 10ul 10ul 

125ppb 10ul 25ul 25ul 45ul 25ul 25ul 

250ppb 10ul 50ul 50ul 50ul 50ul 50ul 
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Table 4A – Calibration Standard Concentration and Preparation Cont.  

Dupont 5mL syringe   

STD INT Dupont VOA Dupont Acrylates  

  25ug/mL 25ug/mL 25ug/mL  

5ppb 10ul 1ul 1ul  

10ppb 10ul 2ul 2ul  

25ppb 10ul 5ul 5ul  

40ppb 10ul 8ul 8ul  

50ppb 10ul 10ul 10ul  

125ppb 10ul 25ul 25ul  

250ppb 10ul 50ul 50ul  

     

CLP OLM04.1/3.1/3.2 Water & Soil 5mL syringe  

STD INT SURR VOA Methanol 

  (25ug/mL) (25ug/mL) (25ug/mL) Added 

10ppb 10ul 2ul 2ul 80ul 

20ppb 10ul 4ul 4ul 70ul 

50ppb 10ul 10ul 10ul 60ul 

100ppb 10ul 20ul 20ul 40ul 

200ppb 10ul 40ul 40ul 0 
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Table 4A – Calibration Standard Concentration & Preparation Cont.  

624 & Low Level 8260B Water 25mL syringe  

STD INT SURR VOA Acetonitrile Ketone Methanol 

  25ug/mL (25ug/mL) (25ug/mL) (1000ug/mL) 25ug/mL Added 

1ppb 10ul 1ul 1ul 0.5ul 4ul 140ul 

5ppb 10ul 5ul 5ul 2.5ul 5ul 120ul 

10ppb 10ul 10ul 10ul 5.0ul 10ul 105ul 

15ppb 10ul 15ul 15ul 7.5ul 15ul 88ul 

20ppb 10ul 20ul 20ul 10ul 20ul 70ul 

35ppb 10ul 35ul 35ul 17.5ul 35ul 17.5ul 

40ppb 10ul 40ul 40ul 20ul 40ul 0 

       

8260B Low Level App IX Water 25mL syringe  

STD INT App IX 2CEVE A&A TBA  

  25ug/mL (Various) 50ug/mL 25ug/mL 1000ug/mL   

1ppb 10ul 1ul 1ul 20ul 1ul  

5ppb 10ul 5ul 5ul 25ul 5ul  

10ppb 10ul 10ul 10ul 30ul 10ul  

15ppb 10ul 15ul 15ul 35ul 15ul  

20ppb 10ul 20ul 20ul 40ul 20ul  

35ppb 10ul 35ul 35ul 45ul 45ul  

40ppb 10ul 40ul 40ul 50ul 50ul  
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Table 4-1 
8260 ICAL Control List 

 

Compound SW-846 Control SPCC Comments 

1,1-Dichloroethene 8260B CCC 1   

Chloroform 8260B CCC   
Ethylbenzene 8260B CCC   
Toluene 8260B CCC   
Vinyl Chloride 8260B CCC   
1,2-Dichloropropane 8260B CCC   
1,1,1-Trichloroethane 8260B 1   
1,1,2,2-Tetrachloroethane 8260B SPCC SPCC3 Min RF 0.3 

1,1,2-Trichloroethane 8260B 1   
1,1-Dichloroethane 8260B SPCC  Min RF 0.1 
1,2-Dichlorobenzene 8260B 1   
1,2-Dichloroethane 8260B 1   
1,3-Dichlorobenzene 8260B 1   
1,4-Dichlorobenzene 8260B 1   
Benzene 8260B 1   
Bromodichloromethane 8260B 1   
Bromoform 8260B SPCC SPCC Min RF 0.1 
Bromomethane (Methyl Bromide) 8260B 2   
Carbon Tetrachloride 8260B 1   
Chlorobenzene 8260B SPCC SPCC Min RF 0.3 
Cis-1,3-Dichloropropene 8260B 1   
Dibromochloromethane 8260B 1   
Styrene 8260B 1   
Tetrachloroethene 8260B 1   
Trans-1,3-Dichloropropene 8260B 1   
Trichloroethene 8260B 1   
Xylenes (total) 8260B 2   
1,2,4-Trichlorobenzene 8260B 2   
1,1,2-Trichloro-1,2,2-Trifluoroethane 8260B 24   

1,2-Dibromo-3-Chloropropane 8260B 2   
1,2-Dibromoethane 8260B 2   
1,2-Dichloroethene (total) 8260B 2   
2-Butanone (MEK) 8260B 2   
2-Hexanone 8260B 2   
4-Methyl-2-Pentanone 8260B 2   
Acetone 8260B 2   
Carbon Disulfide 8260B 2   
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Table 4-1 
8260 ICAL Control List 

 

Compound SW-846 Control SPCC Comments 

Chloroethane 8260B 2   
Chloromethane (Methyl Chloride) 8260B SPCC SPCC Min RF 0.1 
Cis-1,2-Dichloroethene 8260B 2   
Cyclohexane 8260B 2   
Dichlorodifluoromethane 8260B 2   
Isopropylbenzene 8260B 2   
Methyl Acetate 8260B 2   
Methyl Tert-Butyl Ether  (MTBE) 8260B 2   
Methylcyclohexane 8260B 2   
Methylene Chloride 8260B 2   
Trans-1,2-Dichloroethene 8260B 2   
Trichlorofluoromethane 8260B 2   
1,1,1,2-Tetrachloroethane 8260B 2   
1,2-Dichloropropene 8260B 2   
1,2,3-Trichlorobenzene 8260B 2   
1,2,3-Trichloropropane 8260B 2   
1,2,4-Trimethylbenzene 8260B 2   
1,2-Dibromoethane (EDB) 8260B 2   
1,3,5-Trimethylbenzene 8260B 2   
1,3-Dichloropropane 8260B 2   
1,4-Dioxane 8260B 2  APPIX 
2,2-Dichloropropane 8260B 2   
2-Butanone (MEK) 8260B 2   
2-Chloroethyl Vinyl Ether 8260B 2  APPIX 
2-Chlorotoluene 8260B 2   
4-Chlorotoluene 8260B 2   
4-Methyl-2-Pentanone (MIBK) 8260B 2   
Acetonitrile 8260B 2  APPIX 
Acrolein 8260B 2  APPIX 
Acrylonitrile 8260B 2  APPIX 
Ally Chloride 8260B 2  APPIX 
Bromobenzene 8260B 2   
Bromochloromethane 8260B 2   
Chlorodibromomethane 8260B 2   
Chloroprene 8260B 2  APPIX 
Dibromomethane (Methylene Bromide) 8260B 2   
Dichlorobromomethane 8260B 2   
Ethyl Methacrylate 8260B 2  APPIX 
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Table 4-1 
8260 ICAL Control List 

 

Compound SW-846 Control SPCC Comments 

Hexachlorobutadiene 8260B 2   
Iodomethane (Methyl Iodide) 8260B 2  APPIX 
Isobutanol 8260B 2  APPIX 
Isobutyl Alcohol 8260B 2  APPIX 
m-Dichlorobenzene 8260B 2   
Methacrylonitrile 8260B 2  APPIX 
Methyl Methacrylate 8260B 2   
m-Xylene & p-Xylene 8260B 2   
Naphthalene 8260B 2   
n-Butylbenzene 8260B 2   
n-Propylbenzene 8260B 2   
o-Dichlorobenzene 8260B 2   
o-Xylene 8260B 2   
p-Dichlorobenzene 8260B 2   
p-Isopropyltoluene 8260B 2   
Propionitrile 8260B 2  APPIX 
Sec-Butylbenzene 8260B 2   
Tert-Butylbenzene 8260B 2   
Tetrachloroethene 8260B 2   
Traas-1,4-Dichloro-2-butene 8260B 2  APPIX 
Vinyl Acetate 8260B 2  APPIX 

1 CCC’S Must Be <20% No Exceptions 
 
2 SPCC’s Must Pass Minimum RF Requirements  
 
3 List 1 Can Have Up To 2 Compounds Above 25%D But Must Be <40%. 
 

4 List 2 Compounds Can Be Over 40%D, However If The %D Is >50% (Too High) It Can Be Narrated As Long As The 
Compound(S) Are ND In The Samples; If The Compounds >50%D (Too Low) This Compound Cannot Be Analyzed For 
On That Particular CCAL. 
Narrative Issues: 
• All %RSD that >30% must be narrated.  This may be changed with the development of a calibration summary sheet. 
• All %Diff or %Drift >25% must be narrated. 
• Any other criteria exceedance aside from these should be narrated. 
• Using an average response factor curve for a %RDS ≥30% should be narrated. 
• If a list two compound > 50% D or Drift and is out high and this compound is not found in the associated samples it 

may be reported with narration.  
Note: These criterion are subject to project-specific criteria which may vary depending on project needs. 
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Table 4-2 
8260 ICAL Control List (South Carolina) 

 

Compound SW-846 Control SPCC Comments 

1,1-Dichloroethene 8260B CCC 1   

Chloroform 8260B CCC   
Ethylbenzene 8260B CCC   
Toluene 8260B CCC   
Vinyl Chloride 8260B CCC   
1,2-Dichloropropane 8260B CCC   
1,1,1-Trichloroethane 8260B 1   
1,1,2,2-Tetrachloroethane 8260B SPCC SPCC3 Min RF 0.3 

1,1,2-Trichloroethane 8260B 1   
1,1-Dichloroethane 8260B SPCC  Min RF 0.1 
1,2-Dichlorobenzene 8260B 1   
1,2-Dichloroethane 8260B 1   
1,3-Dichlorobenzene 8260B 1   
1,4-Dichlorobenzene 8260B 1   
Benzene 8260B 1   
Bromodichloromethane 8260B 1   
Bromoform 8260B SPCC SPCC Min RF 0.1 
Bromomethane (Methyl Bromide) 8260B 2   
Carbon Tetrachloride 8260B 1   
Chlorobenzene 8260B SPCC SPCC Min RF 0.3 
Cis-1,3-Dichloropropene 8260B 1   
Dibromochloromethane 8260B 1   
Styrene 8260B 1   
Tetrachloroethene 8260B 1   
Trans-1,3-Dichloropropene 8260B 1   
Trichloroethene 8260B 1   
Xylenes (total) 8260B 2   
1,2,4-Trichlorobenzene 8260B 2   
1,1,2-Trichloro-1,2,2-Trifluoroethane 8260B 24   

1,2-Dibromo-3-Chloropropane 8260B 2   
1,2-Dibromoethane 8260B 1   
1,2-Dichloroethene (total) 8260B 1   
2-Butanone (MEK) 8260B 2   
2-Hexanone 8260B 2   
4-Methyl-2-Pentanone 8260B 2   
Acetone 8260B 2   
Carbon Disulfide 8260B 2   
Chloroethane 8260B 2   
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Table 4-2 
8260 ICAL Control List (South Carolina) 

 

Compound SW-846 Control SPCC Comments 

Chloromethane (Methyl Chloride) 8260B SPCC SPCC Min RF 0.1 
Cis-1,2-Dichloroethene 8260B 1   
Cyclohexane 8260B 1   
Dichlorodifluoromethane 8260B 2   
Isopropylbenzene 8260B 1   
Methyl Acetate 8260B 2   
Methyl Tert-Butyl Ether  (MTBE) 8260B 1   
Methylcyclohexane 8260B 2   
Methylene Chloride 8260B 1   
Trans-1,2-Dichloroethene 8260B 1   
Trichlorofluoromethane 8260B 2   
1,1,1,2-Tetrachloroethane 8260B 2   
1,2-Dichloropropene 8260B 1   
1,2,3-Trichlorobenzene 8260B 2   
1,2,3-Trichloropropane 8260B 1   
1,2,4-Trimethylbenzene 8260B 1   
1,2-Dibromoethane (EDB) 8260B 1   
1,3,5-Trimethylbenzene 8260B 1   
1,3-Dichloropropane 8260B 1   
1,4-Dioxane 8260B --  APPIX 
2,2-Dichloropropane 8260B 2   
2-Butanone (MEK) 8260B 2   
2-Chloroethyl Vinyl Ether 8260B --  APPIX 
2-Chlorotoluene 8260B 1   
4-Chlorotoluene 8260B 1   
4-Methyl-2-Pentanone (MIBK) 8260B 2   
Acetonitrile 8260B --  APPIX 
Acrolein 8260B --  APPIX 
Acrylonitrile 8260B --  APPIX 
Ally Chloride 8260B --  APPIX 
Bromobenzene 8260B 2   
Bromochloromethane 8260B 2   
Chlorodibromomethane 8260B 2   
Chloroprene 8260B --  APPIX 
Dibromomethane (Methylene Bromide) 8260B 1   
Dichlorobromomethane 8260B 1   
Ethyl Methacrylate 8260B --  APPIX 
Hexachlorobutadiene 8260B 2   
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Table 4-2 
8260 ICAL Control List (South Carolina) 

 

Compound SW-846 Control SPCC Comments 

Iodomethane (Methyl Iodide) 8260B --  APPIX 
Isobutanol 8260B --  APPIX 
Isobutyl Alcohol 8260B --  APPIX 
m-Dichlorobenzene 8260B 1   
Methacrylonitrile 8260B --  APPIX 
Methyl Methacrylate 8260B 2   
m-Xylene & p-Xylene 8260B 2   
Naphthalene 8260B 2   
n-Butylbenzene 8260B 2   
n-Propylbenzene 8260B 2   
o-Dichlorobenzene 8260B 1   
o-Xylene 8260B 2   
p-Dichlorobenzene 8260B 1   
p-Isopropyltoluene 8260B 1   
Propionitrile 8260B --  APPIX 
Sec-Butylbenzene 8260B 2   
Tert-Butylbenzene 8260B 2   
Tetrachloroethene 8260B 1   
Trans-1,4-Dichloro-2-butene 8260B --  APPIX 
Vinyl Acetate 8260B --  APPIX 

1 CCC’S Must Be <20% No Exceptions 
 
2 SPCC’s Must Pass Minimum RF Requirements  
 
3 List 1 Can Have Up To 2 Compounds Above 25%D But Must Be <40%. The most common poor purging List 1 
compounds are Carbon tetrachloride, cis-1,3-Dichloropropene and trans-1,3-Dichloropropene. 
 
4 List 2 compounds – All compounds must meet 70-130% with the exception of the identified poor purging 
com pounds which are identified as Carbon tetrachloride, cis-1,3-Dichloropropene and trans-1,3-
Dichloropropene.  Any compounds outside of the 70-130% range (0r 40% for poor purgers) must be flagged 
in the data and narrated. 

 
Narrative Issues: 
• All %RSD that >30% must be narrated.  This may be changed with the development of a calibration summary sheet. 

• All %Diff or %Drift >25% must be narrated. 
• Any other criteria exceedance aside from these should be narrated. 
• Using an average response factor curve for a %RDS ≥30% should be narrated. 

• If a list two compound > 50% D or Drift and is out high and this compound is not found in the associated samples it may be 
reported with narration.  
Note: These criterion are subject to project-specific criteria which may vary depending on project needs. 
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Table 5 

Reportable Analytes for TestAmerica Standard Tests 

Compound 
CAS 

Number 
624 8260 

Appendix 
IX 

CLP 4.2 

Dichlorodifluoromethane 75-71-8  X 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 
Chloroethane 75-00-3 X X X X 
Trichlorofluoromethane 75-69-4 X X X X 
Acrolein 107-02-8   X  
Acetone 67-64-1  X X X 
Iodomethane 74-88-4   X  
Carbon disulfide 75-15-0  X X X 
Methylene chloride 75-09-2 X X X X 
tert-Butyl alcohol 75-65-0   X  
1,1-Dichloroethene 75-35-4 X X X X 
1,1-Dichloroethane 75-34-3 X X X X 
trans-1,2-Dichloroethene  156-60-5 X X X X 
Acrylonitrile 107-13-1   X  
Methyl tert-butyl ether (MTBE) 1634-04-4 X X X X 
cis-1,2-Dichloroethene 156-59-2  X X X 
Chloroform 67-66-3 X X X X 
1,2-Dichloroethane 107-06-2 X X X X 
Dibromomethane 74-95-3  X X  
2-Butanone 78-93-3  X X X 
1,4-Dioxane 123-91-1   X  
1,1,1-Trichloroethane 71-55-6 X X X X 
Carbon tetrachloride 56-23-5 X X X X 
Bromodichloromethane 75-27-4 X X X X 
1,2-Dichloropropane 78-87-5 X X X X 
cis-1,3-Dichloropropene 10061-01-5 X X X X 
Trichloroethene 79-01-6 X X X X 
Dibromochloromethane 124-48-1 X X X X 
1,2-Dibromoethane 106-93-4  X 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 
Ethylmethacrylate 97-63-2   X  
trans-1,3-Dichloropropene 10061-02-6 X X X X 
Bromoform 75-25-2 X X X X 
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Table 5 
Reportable Analytes for TestAmerica Standard Tests 

Compound 
CAS 

Number 
624 8260 

Appendix 
IX 

CLP 4.2 

4-Methyl-2-pentanone 108-10-1  X X X 
2-Hexanone 591-78-6  X X X 
Tetrachloroethene 127-18-4 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 X  X  
Vinyl acetate 108-05-4   X  
Chlorobenzene 108-90-7 X X X X 
Ethylbenzene 100-41-4 X X X X 
Styrene 100-42-5  X X X 
t-1,4-Dichloro-2-butene 110-57-6   X  
m and p Xylenes   X X  
o-xylene 95-47-6  X X  
Total xylenes 1330-20-7  X X X 
1,3-Dichlorobenzene 541-73-1 X X  X 
1,4-Dichlorobenzene 106-46-7 X X  X 
1,2-Dichlorobenzene 95-50-1 X X  X 
1,2-Dichloroethene (total) 540-59-0  X   
2,2-Dichloropropane 590-20-7  X X  
Bromochloromethane 74-97-5  X   
1,1-Dichloropropene 563-58-6  X   
1,3-Dichloropropane 142-28-9  X   
1,1,1,2-Tetrachloroethane 630-20-6  X X  
Isopropylbenzene 98-82-8  X  X 
Bromobenzene 108-86-1  X   
n-Propylbenzene 103-65-1  X   
2-Chlorotoluene 95-49-8  X   
4-Chlorotoluene 106-43-4  X   
1,3,5-Trimethylbenzene 108-67-8  X   
tert-Butylbenzene 98-06-6  X   
1,2,4-Trimethylbenzene 95-63-6  X   
sec-butylbenzene 135-98-8  X   
4-Isopropyltoluene 99-87-6  X   
n-Butylbenzene 104-51-8  X   
1,2-Dibromo-3-chloropropane 96-12-8  X  X 
1,2,4-Trichlorobenzene 120-82-1  X  X 
Napthalene 91-20-3  X   
Hexachlorobutadiene 87-68-3  X   

TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING



This is a controlled document.  When printed it becomes uncontrolled. 

 

TestAmerica Pittsburgh 

SOP No. PT-MS-002, Rev. 16 
Effective Date: 08/16/2011 
Page No.: 70 of 70 

 

Distributed To: QA Web Page:  

Company Confidential & Proprietary 

 

Table 5 
Reportable Analytes for TestAmerica Standard Tests 

Compound 
CAS 

Number 
624 8260 

Appendix 
IX 

CLP 4.2 

1,2,3-Trichlorobenzene 87-61-6  X   
Methylcyclohexane 108-87-2  X  X 
1,1,2-Trichloro-1,2,2-Triflroroethane 76-13-1  X  X 
Methyl Acetate 79-20-9  X  X 
Allyl Chloride 107-05-1   X  
Acetonitrile 75-05-8   X  
Chloroprene 126-99-8   X  
Propionitrile 107-12-0   X  
Methacrylonitrile 126-98-7   X  
Isobutanol 78-83-1   X  
Methyl methacrylate 80-62-6   X  

 
 

Table 6 
Internal Standards 

 

Internal Standard 
Compound 

Standard Concentration 
µg/mL 

Quantitation ion  
(m/z) 

Fluorobenzene 25 96 
Chlorobenzene-d5 25 119 
1,4-Dichlorobenzene-d4 25 152 

Notes: 
1) 10 µL of the internal standard is added to the sample. This results in a concentration of each internal in the sample of 

50µg/L for a standard 5 mL purge Method 8260B, or 10 µg/L for low level Method 8260B waters (which uses a 25 ml 
sample aliquot), Method 624. For instruments that sample directly from the VOA vial, 10 µL of a 5 µg/mL internal 
standard solution is added to low level Method 8260B waters, and Method 624 since the instrument uses a 5 ml sample 
volume.  

2) Except for medium level soils, the surrogate and internal standards may be combined in one solution. 
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Table 6A 

Internal Standards with Corresponding Assigned Analytes for Quantitation  
 

1st Internal - Fluorobenzene 2 nd Internal – Chlorobenzene-
d5 

3rd Internal – 1,4-Dichlorobenzene-d4 

1,1,1-Trichloroethane 1,1,1,2-Tetrachloroethane 1,1,2,2-Tetrachloroethane 
1,1,2-Trichloro-1,2,2-Trifluoroethane 1,1,2-Trichloroethane 1,2,3-Trichlorobenzene 

1,1-Dicloroethane 1,2-Dibromoethane (EDB) 1,2,3-Trichloropropane 
1,1-Dichloroethene 1,3-Dichloropropane 1,2,4-Trichlorobenzene 

1,1-Dichloropropene 2-Hexanone 1,2,4-Trimethylbenzene 
1,2-Dichloroethane 4-Methyl-2-pentanone (MIBK) 1,2-Dibromo-3-chloropropane 

1,2-Dichloroethene (total) Bromoform 1,2,-Dichlorobenzene 
1,2,-Dichloropropane Chlorobenzene 1,3,5-Trimethylbenzene 

1,4-Dioxane Chlorodibromomethane 1,3-Dichlorobenzene 
2,2-Dichloropropane Ethyl methacrylate 1,4-Dichlorobenzene 
2-Butanone (MEK) Ethylbenzene 2-Chlorotoluene 

2-Chloroethyl vinyl ether Isopropylbenzene 4-Chlorotoluene 
Acetone m-Xylene & p-Xylene Bromobenezene 

Acetonitrile o-Xylene Hexachlorobutadiene 
Acrolein Styrene Naphthalene 

Acrylonitrile Tetratchloroethene n-Butylbenzene 
Allyl chloride (3-Chloro-1-propene) Toluene n-Propylbenzene 

Benzene trans-1,3-Dichloropropene p-Isopropyltoluene 
Bromochloromethane Xylenes (total) sec-Butylbenzene 

Bromodichloromethane Ethyl acrylate trans-1,4-Dicloro-2-butene 
Bromomethane (Methyl bromide) 2-Nitropropane tert-Butylbenzene 

Carbon disulfide Cyclohexanol Dichloroethyl ether  
[bis(2-Chloroethyl) ether] 

Carbon tetrachloride 2-Chlorobenzotrifluoride 1,3,5-Trichlorobenzene 
Chloroethane 3-Chlorobenzotrifluoride Benzyl chloride 
Chloroform 4-Chlorobenzotrifluoride 2,3;2,4-Dichlorotoluene 

Chloromethane (Methyl chloride) 4-Bromofluorobenzene 
(surrogate) 

2,4; 2,5; 2,6-Dichlorotoluene 

Chloroprene Toluene-d8 (surrogate) 3-Chlorotoluene 
cis-1,2-Dichloroethene  2,4-Dichlorobenzotrichloride 

cis-1,3-Dichloropropene  2,5-Dichlorobenzotrichloride 
Cyclohexane  3,4-Dichlorobenzotrichloride 

Dibromomethane (Methylene bromide)  2,3,6-Trichlorotoluene 
Dichlorodifluoromethane  2,4,5-Trichlorotoluene 

Ethyl ether   
Hexane   

Iodomethane (Methyl iodide)   
Isobutyl alcohol   
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1st Internal - Fluorobenzene 2 nd Internal – Chlorobenzene-
d5 

3rd Internal – 1,4-Dichlorobenzene-d4 

Methacrylonitrile   
Methyl acetate   

Methyl methacrylate   
Methyl tert-butyl ether (MTBE)   

Methylcyclohexane   
Methylene chloride   

Propionitrile   
tert-Butyl alcohol (2-Methyl-2-propanol)   

Tetrahydrofuran   
trans-1,2-Dichloroethene   

Trichloroethene   
Trichlorofluoromethane   

Vinyl Acetate   
Vinyl Chloride   
Vinyl Bromide   

2,2,4-Trimethylpentane (Isooctane)   
1,2-Epoxybutane   

n-Butanol   
n-Heptane   

Dichlorofluoromethane   
Dibromofluoromethane (surrogate)   
1,2-Dichlorobenzene-d4 (surrogate)   

 
 
 

Table 7 
Surrogate Standards 

Surrogate Compounds Standard 
Concentration µg/mL 

1,2-Dichloroethane-d4 25 
Dibromofluoromethane 25 
Toluene-d8 25 
4-Bromofluorobenzene 25 

Notes: 
1) 10 µL of the surrogate standard is added to the sample. This results in a concentration of each surrogate in the sample 

of 50µg/L for a standard 5 mL purge Method 8260B, or 10 µg/L for low level Method 8260B waters (which uses a 25 ml 
sample aliquot), Method 624. For instruments that sample directly from the VOA vial, 10 µL of a 5 µg/mL surrogate 
solution is added to low level Method 8260B waters, and Method 624 since the instrument uses a 5 ml sample volume.  

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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Table 8 
Matrix Spike / LCS Compounds 

Compound Standard Concentration µg /mL 

1,1-Dichloroethene 25  
Trichloroethene 25  
Toluene 25 
Benzene 25  
Chlorobenzene 25  

Notes: 
1) 10 µL 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 50µg/L for a standard 5 mL purge Method 8260B water or 10 µg/L for a low level Method 8260B sample 
when added to a 25 ml sample aliquot. 

2) Recovery and precision limits for LCS and MS/MSD are generated from historical data and are maintained by the QA 
department. 

  
 
 

Table 9 
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 Than 101% of Mass 174 
 177  5% to 9% of Mass 176 

 
 

Table 10 
SPCC Compounds and Minimum Response Factors 

 Compound 8260B 
Min. RF 

 Chloromethane 0.100 
 1,1-Dichloroethane 0.100 
 Bromoform >0.100 
 1,1,2,2-Tetrachloroethane 0.300 
 Chlorobenzene 0.300 
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Table 11 

CCC compounds 

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

Vinyl Chloride <30.0 <20.0 
1,1-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 
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Table 12 

Characteristic ions 

 Compound Primary* Secondary  Tertiary 

1,2-Dichloroethane-d4 (Surrogate) 65 102  
Dichlorodifluoromethane 85 87 50, 101,103 
Chloromethane (Methyl chloride) 50 52 49 
Vinyl chloride 62 64 61 
Bromomethane (Methyl bromide) 94 96 79 
Chloroethane 64 66 49 
Trichlorofluoromethane 101 103 66 
1,1-Dichloroethene 96 61 98 
Acrolein 56 55 58 
Iodomethane (Methyl iodide) 142 127 141 
Carbon disulfide 76 78  
Trichlorotrifluoroethane 151 101 153 
Cyclohexane 56 69 84 
Acetone 43 58  
Methylene chloride 84 49 51, 86 
tert-Butyl alcohol 59 74  
trans-1,2-Dichloroethene 96 61 98 
Acrylonitrile 53 52 51 
Methyl tert butyl ether (MTBE) 73 41  
Hexane 57 43  
1,1-Dichloroethane 63 65 83 
cis-1,2-Dichloroethene 96 61 98 
2-Butanone (MEK) 43 57 72** 
Tetrahydrofuran (THF) 42 71  
Chloroform 83 85 47 
1,2-Dichloroethane 62 64 98 
Dibromomethane (Methylene bromide) 93 174 95, 172, 176 
1,4-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-1,3-Dichloropropene 75 77 39 
trans-1,3-Dichloropropene 75 77 39 
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Table 12 
Characteristic ions 

 Compound Primary* Secondary  Tertiary 

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-d8 (Surrogate) 98 70 100 
4-Bromofluorobenzene (Surrogate) 95 174 176 
Toluene   91 92 65 
4-Methyl-2-pentanone (MIBK) 43 58 57, 100 
Tetrachloroethene 164 166 131 
Ethyl methacrylate 69 41 99, 86, 114 
2-Hexanone 43 58 57, 100 
Chlorobenzene 112 114 77 
Ethylbenzene 106 91  
Xylenes 106 91  
Styrene 104 103 78, 51, 77 
Dichlorobenzene (all isomers) 146 148 111 
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 (Isobutyl alcohol) 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  
Dibromochloromethane 129 208  
1,2,4-Trichlorobenzene 180 182 145 
1,1,2-Trichloro-1,2,2-trifluoroethane 101 151  
1,2-Dibromoethane 107 109  
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Table 12 
Characteristic ions 

 Compound Primary* Secondary  Tertiary 

Methyl acetate 43 74  
Methylcyclohexane 83 55  
1,2,3-Trichlorobenzene 180 182 145 
1,2,4-Trimethylbenzene 105 120  
1,3,5-Trimethylbenzene 105 120  
1,3-Dichloropropane 76 78  
2,2-Dichloropropane 77 97  
2-Chlorotoluene 126 91  
4-Chlorotoluene 126 91  
Bromobenzene 156 158 77 
Bromochloromethane 128 49 130 
Hexachlorobutadiene 225 260 227 
m-Xylene & p-Xylene 106 91  
Naphthalene 128   
n-Butylbenzene 91 134  
n-Propylbenzene 120 91  
o-Xylene 106 91  
p-Isopropyltoluene 119 134  
sec-Butylbenzene 105 134  
tert-Butylbenzene 119 91 134 
Tetrachloroethene 164 129 131 

* 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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Table 13 - 8260B QC Acceptance Criteria 

 Water LCS MS Soil LCS MS 

Compound AMT ug/L  LCL UCL RPD LCL UCL RPD AMT ug/kg LCL UCL RPD LCL UCL RPD 

Acetone 40 10 141 32 10 141 32 40 20 150 40 20 150 40 

Benzene 40 80 120 20 80 120 20 40 77 120 20 77 120 20 

Bromodichloromethane 40 71 119 20 71 119 20 40 70 125 21 70 125 21 

Bromoform 40 49 137 20 49 137 20 40 53 140 23 53 140 23 

Bromomethane 40 45 150 23 45 150 23 40 25 150 40 25 150 40 

2-Butanone 40 31 139 35 31 139 35 40 35 149 36 35 149 36 

Carbon disulfide 40 62 126 20 62 126 20 40 50 127 23 50 127 23 

Carbon tetrachloride 40 63 139 25 63 139 25 40 69 122 22 69 122 22 

Chlorobenzene 40 83 120 20 83 120 20 40 79 120 20 79 120 20 

Dibromochloromethane 40 64 124 20 64 124 20 40 70 132 20 70 132 20 

Chloroethane 40 33 150 24 33 150 24 40 22 150 40 22 150 40 

Chloroform 40 77 119 20 77 119 20 40 72 120 25 72 120 25 

Chloromethane 40 49 133 20 49 133 20 40 44 131 27 44 131 27 

Cyclohexane 40 69 124 20 69 124 20 40 64 130 21 64 130 21 

1,2-Dibromo-3-chloropropane 40 28 150 20 28 150 20 40 35 136 40 35 136 40 

1,2-Dibromoethane 40 57 124 20 57 124 20 40 70 131 20 70 131 20 

1,2-Dichlorobenzene 40 75 125 20 75 125 20 40 71 124 22 71 124 22 

1,3-Dichlorobenzene 40 76 125 21 76 125 21 40 75 118 20 75 118 20 

1,4-Dichlorobenzene 40 76 123 20 76 123 20 40 77 116 20 77 116 20 

Dichlorodifluoromethane 40 28 140 20 28 140 20 40 25 150 34 25 150 34 

1,1-Dichloroethane 40 77 122 22 77 122 22 40 66 124 23 66 124 23 

1,2-Dichloroethane 40 63 140 25 63 140 25 40 61 127 23 61 127 23 

cis-1,2-Dichloroethene 40 82 116 20 82 116 20 40 80 118 20 80 118 20 

trans-1,2-Dichloroethene 40 78 120 20 78 120 20 40 77 121 20 77 121 20 

1,1-Dichloroethene 40 69 127 20 69 127 20 40 59 129 25 59 129 25 

1,2-Dichloropropane 40 75 114 20 75 114 20 40 72 122 20 72 122 20 

cis-1,3-Dichloropropene 40 74 123 20 74 123 20 40 73 120 20 73 120 20 

trans-1,3-Dichloropropene 40 63 122 20 63 122 20 40 74 129 20 74 129 20 

Ethylbenzene 40 79 124 25 79 124 25 40 78 125 21 78 125 21 

2-Hexanone 40 35 129 24 35 129 24 40 32 150 32 32 150 32 

Isopropylbenzene 40 73 130 20 73 130 20 40 70 133 22 70 133 22 
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Table 13 - 8260B QC Acceptance Criteria 

 Water LCS MS Soil LCS MS 

Compound AMT ug/L  LCL UCL RPD LCL UCL RPD AMT ug/kg LCL UCL RPD LCL UCL RPD 

Methyl acetate 40 34 127 29 34 127 29 40 27 142 40 10 150 50 

Methylcyclohexane 40 67 120 20 67 120 20 40 66 135 23 50 150 50 

Methylene chloride 40 75 120 20 75 120 20 40 58 127 28 65 134 20 

4-Methyl-2-pentanone 40 33 135 29 33 135 29 40 44 148 30 37 146 39 

Methyl tert-butyl ether 40 53 122 20 53 122 20 40 48 132 36 47 131 45 

Styrene 40 78 124 22 78 124 22 40 83 129 20 73 121 22 

1,1,2,2-Tetrachloroethane 40 59 136 20 59 136 20 40 60 139 24 38 138 20 

Tetrachloroethene 40 78 126 25 78 126 25 40 78 129 20 73 120 25 

Toluene 40 80 124 20 80 124 20 40 78 124 21 60 134 26 

1,2,4-Trichlorobenzene 40 35 150 30 35 150 30 40 51 136 40 48 131 30 

1,1,1-Trichloroethane 40 69 134 24 69 134 24 40 67 126 31 71 121 24 

1,1,2-Trichloroethane 40 75 126 23 75 126 23 40 70 128 22 61 125 23 

Trichloroethene 40 80 120 20 80 120 20 40 76 119 21 52 143 26 

Trichlorofluoromethane 40 14 150 20 14 150 20 40 20 150 40 21 153 20 

1,1,2-Trichloro-1,2,2-trifluoroethane 40 70 131 30 70 131 30 40 55 130 37 53 146 30 

Vinyl chloride 40 57 128 26 57 128 26 40 63 124 27 43 138 25 

Xylenes (total) 120 81 121 20 81 121 20 120 83 126 20 75 121 20 

4-Bromofluorobenzene 40 75 120  75 120  40 63 120  63 120  

1,2-Dichloroethane-d4 40 62 123  62 123  40 52 124  52 124  

Toluene-d8 40 80 120  80 120  40 72 127  72 127  

Dibromofluoromethane 40 80 120  80 120  40 68 121  68 121  

 
These limits are established based on internal laboratory data. 
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Table 14 - TestAmerica Pittsburgh VOA Dilution Calculation Table  

Matrix Dilution 
Required  

Dilution Formula 

Soil 1.25 4.00g/5mL 

 1.67 3.00g/5mL 

 2 2.50g/5mL 

 2.5 2.00g/5mL 

 4 1.25g/5mL 

 5 1.00g/5mL 

Methanol 2 50uL(5.00g/5mL)/5mL P&T 

 4 25uL(5.00g/5mL)/5mL P&T 

 5 20uL(5.00g/5mL)/5mL P&T 

 10 10uL(5.00g/5mL)/5mL P&T 

 20 5uL(5.00g/5mL)/5mL P&T 

 25 100uL(1mL(5.00g/5mL)/25mL)/5mL P&T 

 50 50uL(1mL(5.00g/5mL)/25mL)/5mL P&T 

 100 25uL(1mL(5.00g/5mL)/25mL)/5mL P&T 

25mL Water 2 (12.5mL/25mL)/5mL P&T 

 4 (6.25mL/25mL)/5mL P&T 

 5 (5 mL/25mL)/5mL P&T 

 10 (2.5mL/25mL)/5mL P&T 

 12.5 (2 mL/25mL)/5mL P&T 

 20 (1.25mL/25mL)/5mL P&T 
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Matrix Dilution 
Required  

Dilution Formula 

 40 (625uL/25mL)/5mL P&T 

 50 (500uL/25mL)/5mL P&T 

 100 (250uL/25mL)/5mL P&T 

 125 (200uL/25mL)/5mL P&T 

 150 (500uL(5mL/15mL)/25mL)/5mL P&T 

 200 (125uL/25mL)/5mL P&T 

 250 (100uL/25mL)/5mL P&T 

 400 (62.5uL/25mL)/5mL P&T 

 500 (50uL/25mL)/5mL P&T 

 1000 (25uL/25mL)/5mL P&T 

 1250 (20uL/25mL)/5mL P&T 

 1500 (50uL(5mL/15mL)/25mL)/5mL P&T 

 2000 (12.5uL/25mL)/5mL P&T 

 2500 (10uL/25mL)/5mL P&T 

 4000 (25uL/100mL)/5mL P&T 

 5000 (5uL/25mL)/5mL P&T 

 8000 (12.5uL/100mL)/5mL P&T 

 10000 (2.5mL(25uL/25mL)/25mL)/5mL P&T 

 12500 (2.5mL(20uL/25mL)/25mL)/5mL P&T 

 15000 (2.5mL(500uL(100uL/5mL)/15mL)/25mL)/5mL P&T 

 20000 (2.5mL(12.5uL/25mL)/25mL)/5mL P&T 

 25000 (2.5mL(10uL/25mL)/25mL)/5mL P&T 
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Matrix Dilution 
Required  

Dilution Formula 

 50000 (2.5mL(5uL/25mL)/25mL)/5mL P&T 

 100000 (2.5mL(10uL/100mL)/25mL)/5mL P&T 

5mL Water 2 (2.5mL/5mL)/5mL P&T 

 4 (1.25mL/5mL)/5mL P&T 

 5 (1mL/5mL)/5mL P&T 

 8 (625uL/5mL)/5mL P&T 

 10 (500uL/5mL)/5mL P&T 

 12.5 (2mL/25mL)/5mL P&T 

 20 (250uL/5mL)/5mL P&T 

 40 (125uL/5mL)/5mL P&T 

 50 (100uL/5mL)/5mL P&T 

 80 (62.5uL/5mL)/5mL P&T 

 100 (50uL/5mL)/5mL P&T 

 125 (200uL/25mL)/5mL P&T 

 150 (5mL(100uL/5mL)/15mL)/5mL P&T 

 200 (25uL/5mL)/5mL P&T 

 250 (100uL/25mL)/5mL P&T 

 400 (25uL/10mL)/5mL P&T 

 500 (50uL/25mL)/5mL P&T 

 800 (12.5uL/10mL)/5mL P&T 

 1000 (25uL/25mL)/5mL P&T 

 1250 (20uL/25mL)/5mL P&T 
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Matrix Dilution 
Required  

Dilution Formula 

 1500 (500uL(100uL/5mL)/15mL)/5mL P&T 

 2000 (12.5uL/25mL)/5mL P&T 

 2500 (10uL/25mL)/5mL P&T 

 4000 (25uL/100mL)/5mL P&T 

 5000 (5uL/25mL)/5mL P&T 

 8000 (12.5uL/100mL)/5mL P&T 

 10000 (2.5mL(25uL/25mL)/25mL)/5mL P&T 

 12500 (2.5mL(20uL/25mL)/25mL)/5mL P&T 

 15000 (2.5mL(500uL(100uL/5mL)/15mL)/25mL)/5mL P&T 

 20000 (2.5mL(12.5uL/25mL)/25mL)/5mL P&T 

 25000 (2.5mL(10uL/25mL)/25mL)/5mL P&T 

 50000 (2.5mL(5uL/25mL)/25mL)/5mL P&T 

 100000 (500uL(10uL/100mL)/5mL)/5mL P&T 

 
NOTE: Primary dilutions are contained within the innermost parentheses. Secondary 
and/or Tertiary dilutions bracket the primary dilutions.  
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19 REQUIREMENTS FOR EPA 624 

19.1 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 A-1. 

19.1.1 The tune period for this method is defined as 24 hours after passing a 25 ug/ml 
BFB. 

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

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

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

19.2.2 Initial demonstration of Proficiency 

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

19.3 Initial calibration curve requirements: 

19.3.1 Target compounds listed in Method 624 must have RSD ≤ 35%.   

19.3.2 If this requirement cannot be met, a regression curve must be constructed for 
the non-compliant compounds.  There is no correlation coefficient requirement 
for the regression curve. 

19.3.3 For compounds not listed in Method 624, the average response factor will be 
used for quantitation. 

19.3.4 The initial calibration is verified daily by the analysis of a 20 ug/L second source 
QC Check Standard.  

19.4 Continuing calibration verification requirements:  

19.4.1 The continuing calibration standard is the daily QC Check Standard.  The 
acceptance criteria are listed in Table A-2. NOTE: If 8260B and 624 samples 
are analyzed together the concentration of the CCAL will be 10 ug/L. The 
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CCAL will need to pass criteria for both Method 8260B and 624 in order to 
analyze for both methods using the same CCAL.  

19.5 LCS and MS/MSD requirements 

19.5.1 The daily 20 ug/L QC Check Standard also serves as the LCS. 

19.5.2 The MS and MSD will be 20 ug/L for all compounds. 

19.5.3 The recovery limits for MS/MSD and LCS recovery are listed in Table A-2. 

19.5.4 The LCS and MS are required for 5% of the samples. 

19.6 Method clarifications, modifications and additions 

19.6.1 Section 5.2.2 of the source method describes the trap packing materials as 
Tenax GC, Methyl silicone, silica gel and coconut charcoal. TestAmerica 
routinely employs the Supelco VOCARB 3000, which consists of Carbopack B 
and Carboxen 1000 and 1001.   

19.6.2 Section 5.3.2 of the source method describes a packed analytical column.  
TestAmerica routinely employs capillary columns when performing this method. 

19.6.3 The source method provides a suggested list of compounds for internal and 
surrogate standards.  TestAmerica Pittsburgh uses the internal standards and 
surrogates found in Tables 6 and 7. 

19.7 When informed that the samples are from a potential chlorinated site, residual chlorine 
will be checked using total residual chlorine strips. If residual chlorine is detected, the 
Project Manager will be immediately informed and corrective action will be initiated.  
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Table A-1. 
Method 624 Analytes and Reporting Limits 

Analytes CAS Number µg/L 

Benzene 71-43-2 1 
Bromodichloromethane 75-27-4 1 
Bromoform 75-25-2 1 
Bromomethane 74-83-9 1 
Carbon tetrachloride 56-23-5 1 
Chlorobenzene 108-90-7 1 
Chloroethane 75-00-3 1 

2-Chloroethyl vinyl ether * 110-75-8 2 
Chloroform 67-66-3 1 
Chloromethane 74-87-3 1 
Dibromochloromethane 124-48-1 1 
1,2-Dichlorobenzene 95-50-1 1 
1,3-Dichlorobenzene 541-73-1 1 
1,4-Dichlorobenzene 106-46-7 1 
1,1-Dichloroethane 75-34-3 1 

1,2-Dichloroethane 107-06-2 1 
1,1-Dichloroethene 75-35-4 1 
trans-1,2-Dichloroethene 156-60-5 1 
1,2-Dichloropropane 78-87-5 1 
cis-1,3-Dichloropropene 10061-01-5 1 
trans-1,3-Dichloropropene 10061-02-6 1 
Ethylbenzene 100-41-4 1 
Methylene chloride 75-09-2 1 

1,1,2,2-Tetrachloroethane 79-34-5 1 
Tetrachloroethene 127-18-4 1 
Toluene 108-88-3 1 
1,1,1-Trichloroethane (1,1,1-Trichloroethene) 71-55-6 1 
1,1,2-Trichloroethane (1,1,2-Trichloroethene) 79-00-5 1 
Trichloroethene (Trichloroethane) 79-01-6 1 
Trichlorofluoromethane 75-69-4 1 
Vinyl chloride 75-01-4 1 

Hexane1 110-54-3 1 

2-Chloroethylvinyl ether degrades under acidic conditions and cannot be determined in an acid preserved sample. 
1 Not part of 624 PP standard list.
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Table A-2. 
Method 624 QC Acceptance Criteria  

Analytes Daily QC 
Check 

acceptance 
criteria 

%Recovery 

Mean recovery, 4 
replicate initial 
demonstration 

acceptance 
criteria 

(20µg/L spike) 

Standard deviation, 
4 replicate initial 
demonstration 

acceptance criteria 
(20µg/L spike) 

Matrix spike acceptance 
criteria (% Recovery)   

 

Benzene 64-136 15.2-26.0 6.9 37-151 
Bromodichloromethane 65-135 10.1-28.0 6.4 35-155 
Bromoform 71-129 11.4-31.1 5.4 45-169 
Bromomethane 14-186 D-41.2 17.9 D-242 
Carbon tetrachloride 73-127 17.2-23.5 5.2 70-140 
Chlorobenzene 66-134 16.4-27.4 6.3 37-160 
Chloroethane 38-162 8.4-40.4 11.4 14-230 
2-Chloroethyl vinyl ether 0-224 D-50.4 25.9 D-305 

Chloroform 67-133 13.7-24.2 6.1 51-138 
Chloromethane D-204 D-45.9 19.8 D-273 
Dibromochloromethane 67-133 13.8-26.6 6.1 53-149 
1,2-Dichlorobenzene 63-137 11.8-34.7 7.1 18-190 
1,3-Dichlorobenzene 73-127 17.0-28.8 5.5 59-156 
1,4-Dichlorobenzene 63-137 11.8-34.7 7.1 18-190 
1,1-Dichloroethane 72-128 14.2-28.5 5.1 59-155 
1,2-Dichloroethane 68-132 14.3-27.4 6.0 49-155 

1,1-Dichloroethene 50-150 3.7-42.3 9.1 D-234 
trans-1,2-Dichloroethene 69-131 13.6-28.5 5.7 54-156 
1,2-Dichloropropane 34-166 3.8-36.2 13.8 D-210 
cis-1,3-Dichloropropene 24-176 1.0-39.0 15.8 D-227 
trans-1,3-Dichloropropene 50-150 7.6-32.4 10.4 17-183 
Ethylbenzene 59-141 17.4-26.7 7.5 37-162 
Methylene chloride 60-140 D-41.0 7.4 D-221 
1,1,2,2-Tetrachloroethane 60-140 13.5-27.2 7.4 46-157 

Tetrachloroethene 73-127 17.0-26.6 5.0 64-148 
Toluene 74-126 16.6-26.7 4.8 47-150 
1,1,1-Trichloroethane 
(1,11-Trichloroehene) 

75-125 13.7-30.1 4.6 52-162 

1,1,2-Trichloroethane 
(1,1,2-Trichloroethene) 

71-129 14.3-27.1 5.5 52-150 

Trichloroethene 
(Trichloroethane) 

66-134 18.6-27.6 6.6 71-157 

Trichlorofluoromethane 48-152 8.9-31.5 10.0 17-181 
Vinyl chloride 4-196 D-43.5 20.0 D-251 
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 D = MDL for the particular analyte 
Note:   These limits are based on method 624.  The QC check acceptance criteria in percent recovery is calculated from the 
concentration range given in the method where the QC sample concentration is at 20 ug/L.  For instance for Benzene the 
method states a concentration range of 12.8-27.2 ug/L.  12.8/20 *100 = 64 and 27.2/20 * 100 = 136, therefore these 
conversions in percent recovery is listed in the above table. 
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1. SCOPE AND APPLICATION 

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 through 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 12 
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 mg/kg (wet weight) for soil/sediment samples, 1 - 200 
mg/kg for wastes (dependent on matrix and method of preparation), and 10 µg/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. 
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1.4. For DoD QSM Version 3 additional requirements, refer to SOP PT-QA-025 and for 
DoD QSM Version 4.1 requirements, refer to SOP PT-QA-029. 

1.5. Analytes, Matrix(s), and Reporting Limits: 

1.5.1. This method is used to determine semivolatile organic compounds in a variety of 
matrices:  water, soil, sediment, sludge, waste and tissue samples. 

1.5.2. Reporting Limits are listed in Tables 1 through 2D. 

2. SUMMARY OF METHOD 

2.1. Aqueous samples are extracted with methylene chloride using a separatory funnel, a 
continuous extractor or Accelerated One-Step™.  Solid samples are extracted with 
methylene chloride / acetone using sonication, soxhlet, accelerated soxhlet or 
pressurized fluid extraction.  Waste dilution is used for samples that are miscible with 
the solvent.  The extract is dried and concentrated to a final volume as defined for the 
matrix in the extraction SOP. Extraction procedures are detailed in SOP# PT-OP-001.  
Qualitative identification of the parameters in the extract is performed using the 
retention time and the relative abundance of characteristic ions.  Quantitative analysis is 
performed using the internal standard technique with a single characteristic ion. 

3. DEFINITIONS 

3.1. CCC (Calibration Check Compounds) - A subset of target compounds used to evaluate 
the calibration stability of the GC/MS system.  A maximum percent deviation of the 
CCC’s is specified for calibration acceptance. 

3.2. SPCC (System Performance Check Compounds) - Target compounds designated to 
monitor chromatographic performance, sensitivity, and compound instability or 
degradation on active sites.  Minimum response factors are specified for acceptable 
performance. 

3.3. 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. 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 TestAmerica Pittsburgh QC Program document 
(QA-003/PT-QA-021) for further details of the batch definition. 
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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. 

3.8. PT-LQAM – Pittsburgh laboratory quality assurance manual. 

3.9. Method Code QL – Quantims (LIMS) Method code for 8270C. 

3.10. Method Code 42 – Quantims (LIMS) Method code for 8270C low level. 

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.  Raw GC/MS data from all blanks, samples, and spikes must be evaluated for 
interferences.  If an interference is detected it is necessary to determine 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. 

4.4. Contamination by carryover can occur whenever high-level and low-level samples are 
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sequentially analyzed.  To reduce carryover, the sample syringe must be rinsed with 
solvent between samples.  Whenever an unusually concentrated sample is encountered, 
it should be followed by the analysis of solvent to check for cross contamination. 

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. 

5. SAFETY  

5.1. Employees must abide by the policies and procedures in the Corporate Environmental 
Health and Safety Manual (CW-E-M-001), Radiation Safety Manual and this 
document.  This procedure may involve hazardous material, operations and equipment. 
This SOP does not purport to address all of the safety problems associated with its use. 
It is the responsibility of the user of the method to follow appropriate safety, waste 
disposal and health practices under the assumption that all samples and reagents are 
potentially hazardous. Safety glasses, gloves, lab coats and closed-toe, nonabsorbent 
shoes are a minimum. 

5.2. The following is a list of the materials used in this method, which have a serious or 
significant hazard rating.  NOTE:  This list does not include all materials used in the 
method.  The table contains a summary of the primary hazards listed in the MSDS for 
each of the materials listed in the table.  A complete list of materials used in the method 
can be found in the reagents and materials section.  Employees must review the 
information in the MSDS for each material before using it for the first time or when 
there are major changes to the MSDS. 

5.3. Eye protection that protects against splash, laboratory coat, and appropriate gloves must 
be worn while samples, standards, solvents, and reagents are being handled. Cut 
resistant gloves must be worn doing any other task that presents a strong possibility of 

Material (1) Hazards Exposure
Limit (2)

Signs and symptoms of exposure

Methylene
Chloride

Carcinogen
Irritant

25 ppm-
TWA
125 ppm-
STEL

Causes irritation to respiratory tract. Has a
strong narcotic effect with symptoms of
mental confusion, light-headedness, fatigue,
nausea, vomiting and headache. Causes
irritation, redness and pain to the skin and
eyes. Prolonged contact can cause burns.
Liquid degreases the skin. May be absorbed
through skin.

1 – Always add acid to water to prevent violent reactions.
2 – Exposure limit refers to the OSHA regulatory exposure limit.
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getting cut.  Disposable gloves that have become contaminated will be removed and 
discarded; other gloves will be cleaned immediately. 

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 should be kept closed unless transfers are being made. 

5.5. All work must be stopped in the event of a known or potential compromise to the health 
and safety of a TestAmerica Pittsburgh associate.  The situation must be reported 
immediately to a laboratory supervisor or EH&S coordinator 

6. EQUIPMENT AND SUPPLIES 

6.1. Gas Chromatograph/Mass Spectrometer System:  An analytical system complete with a 
temperature-programmable gas chromatograph suitable for split/split less 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-µm 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 (DFTPP) which meets all of the criteria in Table 6 when 
50 ng of the GC/MS tuning standard is injected through the GC. 

6.4. GC/MS 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 GC/MS 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 EPA/NIH Mass Spectral Library 
is recommended. 
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6.6. Syringe: 10 µL Hamilton Laboratory grade syringes or equivalent.   

6.7. Carrier gas: Ultra high purity helium. 

7. REAGENTS AND STANDARDS 

7.1.  A minimum of seven calibration points are prepared. The low point should be at or 
below the reporting limit.  Refer to Tables 12 through 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-d10, chrysene-d12, 1,4-dichlorobenzene-d4, naphthalene-d8,  perylene-
d12, and phenanthrene-d10.  The standard is stored at  -10ºC ± 2 ºC. 

7.2.1. Internal Standards are added to all standards and extracts to result in 40ng 
injected onto the column.  For example, if the volume of an extract used was 
200 µL, 20 µL of a 400 µg/mL internal standard solution would be added for a 1 
μL injection. For low level analysis internal standards are added to all standards 
and extracts to result in 8 ng injected onto the column.  For example, if the 
volume of an extract being analyzed is 100 uL, 1 µL of a 400 µg/mL internal 
standard solution would be added for a 2 μL injection. 

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. 

7.4. GC/MS Tuning Standard:  A methylene chloride solution containing 50 µg/mL of    
 decafluorotriphenylphosphine (DFTPP) is prepared.  Pentachlorophenol, benzidine, and 
DDT, should also be included in the Tuning Standard at 50 µg/mL.  The standard is 
stored according to manufacturer recommendations. 

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. 

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 < 6oC when not in use.  
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Refrigeration at -10oC to -20oC may be used if it can be demonstrated that analytes do 
not fall out 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 4 oC ± 2oC. 

7.8. Standard Stock Solutions:  See attachment “Standard Preparation Logbook Record”. 

8. SAMPLE COLLECTION, PRESERVATION, SHIPMENT AND STORAGE 

8.1. Reference appropriate facility SOPs and PT- LQAM for sample bottle preservation. 

8.2.  Samples are stored at 4 + 2oC.  Samples and extracts should be stored in suitable glass 
containers with Teflon lined caps.  The extracts are stored at -10 ºC ± 2ºC (Extracts will 
normally be stored for 30 days after invoicing.) 

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. See Document QA-0003 “TestAmerica Pittsburgh Quality Control Program” for 
additional detail.  For DoD QSM requirements and exceptions to requirements 
refer to SOP PT-QA-025, and Table B-1 and B-3. For DoD QSM 4.1 refer to SOP 
PT-QA-029. 

9.2. Initial Demonstration of Capability 

9.2.1. 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 17.2. 

9.2.2. For non-standard analytes an MDL study should 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. 

9.3. Control Limits 
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For DoD quality control requirements and acceptance criteria see SOP PT-QA-
025 and PT-QA-029. 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, MS and LCS Precision limits for matrix spikes / matrix spike 
duplicates are mean relative percent difference +/- 3 standard deviations. 

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 reported unless the 
dilution is more than 10X. 

9.3.2. Routine 8270, QL and 42 Method Codes - Surrogates will be considered DIL, 
NC (Diluted out – can not be calculated) at 11X or above. Any dilution between 
a straight run and 10X run will be reported.  Straight runs up to a 5X we should 
be able to see surrogates.  If surrogates are outside QC limits and no obvious 
matrix is visible, these samples will go back for reextraction provided there are 
no technical reasons why reextraction should not be done.  Project Manager 
approval will be required if technical judgment is used not to reextract.  If 
surrogates are outside QC for dilutions 6X through 10X a NCM will be 
generated noting surrogates are out due to dilution. 

9.3.3. 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. 

9.3.4. Refer to the QC program document (QA-003/PT-QA-021) for further details of 
control limits. 

9.4. Method Blank 

9.4.1. 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. PT-OP-001 for details).  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. Refer to the TestAmerica Pittsburgh QC Program 
document (QA-003/PT-QA-021) for further details on the corrective actions.  
For DoD requirements see PT-QA-025, Implementation of the DoD QSM 
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Versions 3, January 2006. For DoD Version 4.1 requirements see SOP PT-
QA-029. 

• If the analyte is a common laboratory contaminant (phthalate esters), the 
data may be reported with qualifiers if the concentration of the analyte is 
less 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. 

9.4.2. 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 samples, re-extraction of the blank and affected samples will 
normally be required.  Consultation with the client should take place.  

9.4.3. 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.  

9.4.4. Sample results are NOT to be blank subtracted. 

9.5. Instrument Blank 

9.5.1. 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, an 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. 

9.6. Laboratory Control Sample (LCS) 

9.6.1. A laboratory control sample (LCS) is prepared and analyzed with every batch of 
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samples.    The LCS is spiked with all target compounds listed unless specified 
otherwise by a client or agency.  All control analytes must be within established 
control limits (Table 9).  The compounds must be spiked at a concentration  
appropriate for the chosen method of analysis, see Tables 9 through 10 for 
routine 8270 and low level (method codes 42 and QL).  For DoD LCS control 
limits and requirements see SOP PT-QA-025 (Version 3) or SOP PT-QA-029 
(Version 4.1). 

9.6.2. If  any control  analyte (Table 9) in the LCS is outside the laboratory established 
historical control limits, corrective action must occur.  Corrective 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.  
The analyst should consult with the PM and QA Manager to ensure that 
reporting with narration is acceptable with the client and program. 
Where this is approved a non-conformance memo will be created 
including all evidence that the associated samples are not affected.  

• 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. 

9.6.3. Ongoing monitoring of the LCS provides evidence that the laboratory is 
performing the method within accepted QC guidelines for accuracy and 
precision. 

9.7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

A matrix spike/matrix spike duplicate (MS/MSD) is prepared and analyzed with every 
batch of samples.  The MS/MSD is spiked with the same analytes as the LCS (full 
analyte spike).  Compare the percent recovery and relative percent difference (RPD) of 
the control analytes to that in the laboratory specific historically generated limits. 
(Table 9) 

• 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 
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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 MS/MSD 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. 

9.8. Surrogates 

9.8.1. 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 required recovery 
limits.  Surrogate compounds must be spiked at appropriate level chosen for the 
method of analysis, see Table 11 for 8270 routine and low level surrogates.  The 
compounds routinely included in the surrogate spiking solution, along with 
recommended standard concentrations, are listed in Table 11. 

9.8.2. If any surrogates are outside control (Table 15A and 15B) 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. 

• 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 
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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. 

9.8.3. If the sample with surrogate recoveries outside the recovery limits was a sample 
used for an MS/MSD and the surrogate recoveries in the MS/MSD 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. 

9.8.4. If the surrogates were within control limits in the sample and the MS/MSD 
surrogates are outside QC limits, the MS/MSD confirm matrix interference and 
sample and MS/MSD will not be reextracted.  If the surrogates are outside QC 
limits in the sample but the MS/MSD surrogates are within QC limits, the 
sample will be  reextracted and reanalyzed. If there is a trending pattern with the 
samples, analyst will  use technical judgment whether to reextract or not. 

9.8.5. 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.) 

9.8.6. If the reanalysis does confirm the original results, the original analysis is 
reported and the data flagged as estimated due to matrix effect. 

9.8.7. Routine 8270, QL and 42 Method Codes - Surrogates will be considered DIL, 
NC (Diluted out – can not be calculated) at 11X or above. Any dilution between 
a straight run and 10X run will be reported.  Straight runs up to a 5X we should 
be able to see surrogates.  If surrogates are outside QC limits and no obvious 
matrix is visible, these samples will go back for reextraction provided there are 
no technical reasons why reextraction should not be done.  Project Manager 
approval will be required if technical judgment is used not to reextract.  If 
surrogates are outside QC for dilutions 6X through 10X a NCM will be 
generated noting surrogates are out due to dilution. 

 

9.8.8. For DoD work the QSM indicates that all surrogate exceedances must be 
re-prepped and reanalyzed for confirmation of all matrix effects. 

9.9. Nonconformance and Corrective Action 

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

9.10. 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. 

9.11. TestAmerica Pittsburgh QC Program  

Further details of QC and corrective action guidelines are presented in the TestAmerica 
Pittsburgh QC Program documented in Policy QA-003/PT-QA-021.     

10. PROCEDURE 

10.1. CALIBRATION AND STANDARDIZATION 

10.1.1. For DoD QSM Version 3 calibration requirements refer to SOP PT-QA-025. 
For DoD QSM, Version 4.1 calibration requirements refer to SOP PT-QA-029. 

10.1.2. Summary 

10.1.2.1. The instrument is tuned for DFTPP, calibrated initially with a six-
point calibration curve, and verified each 12-hour shift with one or 
more continuing calibration standard(s).  Recommended instrument 
conditions are listed in Table 5. 

10.1.3. All standards and extracts are allowed to warm to room temperature before 
injecting. 

10.1.4. Instrument Tuning 

Prior to any GCMS analytical sequence, including calibration, the instrument 
parameters for the tune and subsequent sample analyses within that sequence 
must be set.  Prior to tuning/auto-tuning the mass spec, the parameters may be 
adjusted within the specifications set by the manufacturer or the analytical 
method.  These generally do not need any adjustment but it may be required 
based on the current instrument performance.  If the tune verification does not 
pass it may be necessary to clean the source or perform additional 
maintenance.  Any maintenance is documented in the maintenance log.  
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 At the beginning of every twelve hour shift when analyses are to be performed, 
the GC/MS system must be checked to see if acceptable performance criteria 
(Table 6) is achieved for DFTPP (decafluorotriphenylphosphine). 

10.1.4.1. Inject 50 ng of  the GC/MS tuning standard (Section 7.4) into the 
GC/MS system. Part of the purpose of the tune is to demonstrate 
sensitivity and analyzing solutions at higher concentrations does not 
support this purpose.  Tune failures may be due to saturation and a 
lower DFTPP concentration may be warranted.  Obtain a mass 
spectra of DFTPP and confirm that all the key m/z criteria in Table 6 
are achieved.  Acceptable means of passing DFTPP are as follows: 

10.1.4.2. Tune evaluations usually utilize the "Autofind" function and are set 
up to look at the apex +/- 1 scan and average the three scans.  
Background correction is required prior to the start of the peak but no 
more than 20 scans before.  Background correction cannot include 
any part of the target peak. The peak apex, or the scan immediately 
before the apex, or the scan immediately after the apex, or the 
average of these three scans may be used.   

10.1.4.3. Other Options or if Auto Tune Fails: 

10.1.4.3.1. Sometimes the instrument does not always correctly 
identify the apex on some peaks when the peak is not 
perfectly shaped.  In this case, manually identify and 
average the apex peak +/- 1 scan and background correct 
as in 10.1.4.2.  This is consistent with EPA 8270. 

10.1.4.3.2. Or the scan across the peak at one half peak height may 
be averaged and background corrected.  This is 
consistent with Standard EPA 625. 

10.1.4.3.3. A single scan at the Apex (only) may also be used for 
the evaluation of the tune.  For SW 846 and EPA 600 
series methods, background correction is still required. 

10.1.4.3.4. Adjustments such as adjustments to the repeller and ion 
focus lenses, adjusting the EM Voltage, etc. may be 
made prior to tune verification as long as all of the 
subsequent injections in the 12 hour tune cycle are 
analyzed under the same MS tune settings and it is 
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documented in the run sequence log and/or maintenance 
log that an adjustment was made.  Excessive adjusting 
(more than 2 tries) without clear documentation is not 
allowed.  Necessary maintenance is performed and 
documented in instrument log. 

10.1.4.3.5. Cleaning the source or other maintenance may be 
performed and then follow steps for tune evaluation 
above.   Note:  If significant maintenance was 
performed, see methods 8000B or 8000C then the 
instrument may require recalibration prior to proceeding. 

10.1.4.3.6. Tune evaluation printouts must include the 
chromatogram and spectra as well as the Tune 
evaluation information.   In addition, the verifications 
must be sent directly to the printer or pdf file (no screen 
prints for DFTPP tunes).  This ability should be built 
into the instrument software. 

10.1.4.3.7. Since the limits are expressed in whole percentages, the 
results may be rounded to whole percentage before 
comparing to criteria when assessing the tune 
verification against the tune requirements.  However, the 
comparison to the criteria is usually done automatically 
by the software and if the printout says “Fail” then there 
would have to be documentation of the hand calculation 
on the raw data and comparison to the criteria if the lab 
intends to still accept the tune.  In most cases the analyst 
is better off performing an adjustment and rerunning the 
tune standard. 

10.1.4.3.8. All MS tune settings must remain constant between 
running the tune check and all other samples.  It is 
recommended that a separate tune method not be used, 
however a separate method may be used as long as the 
MS conditions between the methods are the same as the 
sample analysis method and tracked so any changes that 
are made to the analysis method are also made to the 
tune method. 
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10.1.4.3.9. If the instrument has a built in macro that checks the 
DFTPP, use of this macro with no manual manipulation 
is also acceptable and preferred (assuming, of course 
that the correct ion ratios are being checked).  

10.1.4.3.10.  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. 

10.1.4.4. The GC/MS tuning standard must also be used to evaluate the 
inertness of the chromatographic system. The tailing factor for 
Benzidine and pentachlorophenol must be calculated. Benzidine 
must have a tailing factor that is less than 3 and pentachlorophenol 
must have a tailing factor that is less than 5.  If DDT is an analyte of 
interest, it must be included in the tuning standard, and its breakdown 
must be ≤ 20%.  The DDT breakdown check minimum frequency is 
daily prior to analysis of samples. The entire calculation must be 
included on the raw data. Refer to section 12 for the appropriate 
calculations. 

10.1.5. Initial Calibration 

10.1.5.1. 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.  For DoD initial 
calibration requirements refer to SOP PT-QA-025 (Version 3) or 
SOP PT-QA-029 (Version 4.1). 

10.1.5.2. Compounds should be assigned to the IS with the closest retention 
time. 

10.1.5.3. Prepare calibration standards at a minimum of eight concentration 
levels for each target compound and all surrogates.  Six standards 
must be used for a quadratic least squares calibration.  It may also be 
useful to analyze six calibration levels and use the lower five for 
most analytes and the upper five for analytes that have poor 
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response. In either case, the lowest standard must be at or below the 
reporting limit and the use of only five standards requires a linear 
curve technique to be used.  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 µL of the 400 µg/mL 
internal standard solution for a 1 μL injection). The concentrations of 
all analytes are listed in tables 12 and 13. For low level analysis 
internal standards are added to all standards and extracts to result in 8 
ng injected onto the column.  For example, if the volume of an 
extract being analyzed is 100 uL, 1 µL of a 400 µg/mL internal 
standard solution would be added for a 2 μL injection. 

10.1.5.4. Analyze each calibration standard and tabulate the area of the 
primary characteristic m/z against concentration for each compound 
and internal standard.  Calculate response factors (RF), average 
response factors, and the percent RSD of the response factors for 
each compound using the equations in section 12 and verify that the 
SPCC and CCC criteria in section 10.1.5.5 and 10.1.5.6 are met.  No 
sample analysis may be performed unless these criteria are met.  

10.1.5.5. 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-nitroso-di-n-propylamine 
Hexachlorocyclopentadiene 
2,4-Dinitrophenol 
4-Nitrophenol 

10.1.5.6. 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. 

TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING



This is a Controlled Document.  When Printed it Becomes Uncontrolled. 

 

TestAmerica Pittsburgh 
SOP No. PT-MS-001, Rev. 11 
Effective Date:  11/17/09 
Page No.: 19 of 141 

 

Controlled Source:  Intranet 

 

 

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

10.1.5.6.2. CCC Compounds: 

Phenol 
Acenaphthene 
1,4-Dichlorobenzene 
N-nitrosodiphenylamine 
2-Nitrophenol 
Pentachlorophenol 
2,4-Dichlorophenol 
Fluoranthene 
Hexachlorobutadiene 
Di-n-octylphthalate 
4-Chloro-3-methylphenol 
Benzo(a)pyrene 
2,4,6-Trichlorophenol 

10.1.5.7. Note: the laboratory may not use the “grand mean” rule. The 
following are guidelines that are used for routine SW-846 analysis 
within the laboratory, however these guidelines are subject to 
program and project specific requirements.  

10.1.5.8. Where a target compound is ≤15% RSD an average response factor 
curve may be used. If the 15% RSD criteria is exceeded for a non-
CCC target compound the analyst must assess the curve and attempt 
to apply a “best-fit” curve function. The first step of the assessment 
is to find out if the quadratic curve will have a correlation coefficient 
of ≥ .995. If it does not, then use the average response factor. If it 
does, then review where the quadratic curve intercepts the y- axis in 
comparison to the MDL and origin. Also review the shape of the 
curve. Does it overlap itself or have other potential problems? These 
steps should all be used in deciding when a quadratic curve or 
average response factor curve would be best. 

10.1.5.9. Where a quadratic or polynomial curve is used R must be ≥.995 for a 
curve to be considered to be an acceptable fit. 

10.1.5.10. All linear curves for non-CCC compounds that exceed 15% RSD or 
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best-fit curve functions that have R < .995 are in exceedance of 
guidance criteria and must be evaluated for corrective action. Any 
non-CCC compound being reported from a curve that does not meet 
either the 15% RSD criteria or the R = .995 for a “best-fit” curve will 
be narrated as a non-conformance. 

10.1.6. The following exceptions may be reportable with narration depending on the 
project DQO’s and data usability requirements: 

10.1.6.1. Where a target compound is ≥15% but ≤30% an average response 
factor curve may still be used if the analyst shows that the average 
response factor is an acceptable fit over the range of use.  A 
graphical representation of the curve should be presented for 
documentation. However, if the quadratic curve is clearly a better 
fit it should be used. 

10.1.6.2. Compound list will be divided into two lists:  List 1 (reliable 
performers) and List 2 (poor performers).  List 1 compounds should 
always have a %RSD less than 30% or correlation coefficient of 
.995 with an allowance of up to four sporadic marginal failures for 
semivolatiles.  Sporadic marginal failures for these compounds 
should be </= 40% or .990.  Sporadic marginal failures require a 
print out of the curve with narration. 

10.1.6.3. List 2 compounds is comprised of the list of known poor 
performers.  For List 2 analytes, where the %RSD is ≤15% an 
average response factor will be used.  For %RSDs >15% and ≤60% 
the best fit curve will be selected.  For these compounds a print out 
of the curve will be provided as a graphical documentation of curve 
performance. 

10.1.6.4. Documentation:  Raw target curve summary with all compounds set 
to average response factor will be provided.  If quadratic or 
polynomial equations are used a reprint of the curve table will be 
provided to show the correlation coefficient for the “best fit” 
equation.  And as noted above, compounds that need additional 
documentation to demonstrate the curve fit will have a graphical 
presentation of the curve provided for reference.   

10.1.6.5. Any analyte not on List 1 or List 2 would be held to specific criteria  
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based on project specific requirements. 

10.1.6.6. Any non-CCC compound being reported from a curve that does not 
meet either the 15% RSD criteria or the R = .995 for a “best-fit” 
curve will be narrated as a non-conformance. 

10.1.6.7. All %RSDs that are >30% must be narrated and when using an 
average response factor curve for a %RSD >30 % should also be 
narrated. 

10.1.7. 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 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.  1/Concentration2 weighting (often called 1/X2 weighting) will improve 
accuracy at the low end of the curve and should be used if the data system has 
this capability. 

10.1.8. If time remains in the 12 hour period initiated by the DFTPP injection before 
the initial calibration, samples may be analyzed.  Otherwise, proceed to 
continuing calibration. 

10.1.9. Quantitation is performed using the calibration curve or average response 
factor from the initial curve, not the continuing calibration. 

10.1.10. Second Source Calibration Verification Requirements: 

 

QC Check Minimum 
Frequency 

Acceptance Criteria Corrective Action Flagging 
Criteria 

Comments 

Second 
source 
calibration 
verification 

Once after 
each initial 
calibration 

Value of second source for 
all analytes within ± 30% of 

expected value (initial 
source) for all work except 
DoD.  For DoD work all 
analytes must be within ± 
25% of expected value.  The 
exception to this requirement 

Correct problem 
and verify second 
source standard. 

Rerun second 
source verification. 
If that fails, correct 
problem and repeat 

Flagging 
criteria are 
not 
appropriate. 

 

Problem must 
be corrected. 

No samples 
may be run 
until 
calibration 
has been 
verified. 
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QC Check Minimum 
Frequency 

Acceptance Criteria Corrective Action Flagging 
Criteria 

Comments 

is for poor performers:   

2-Naphthylamine and 
Benzaldehyde. For these 
compounds the criteria is 50-
150. 

Note:  2-Naphthylamine and 
Benzaldehyde are not DoD 
compounds. 

initial calibration. 

 

 

 

 

 

 

 

10.2. Continuing Calibration 

10.2.1. At the start of each 12-hour period, the GC/MS tuning standard must be 
analyzed.  A 50 ng injection of DFTPP must result in a mass spectrum for 
DFTPP which meets the criteria given in Table 6. 

10.2.2. Following a successful DFTPP 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.  

10.2.3. 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 < 20%.  (see section 12 for calculations)  

• List 1 compounds that are Non CCC’s must be < 25%  differences or drift 
with the allowance of up to four which must be < 40% . 

• List 2 target  compounds including Appendix IX  will be accepted where 
the % difference or drift is < 50%.  

• Where a List 2 target compound is out high by > 50% and the compound is 
ND in the samples, the samples may be reported with narration. 

• If a list 1 compound is not found in the sample, a CCV(out high) of up to 
50%D or drift, may be accepted with narration subject to determination 
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that it is acceptable for the specific project. 

• Any compound with a %D or Drift >25% must be narrated.    

• 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. 

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

10.2.4. 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 DFTPP have passed.  (A sample injected less 
than 12 hours after the DFTPP is acceptable.) 

10.3. Sample Preparation 

Samples are prepared following the procedure in SOP # PT-OP-001. 

10.4. Sample Analysis  

10.4.1. 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. 

10.4.2. All samples must be analyzed using the same instrument conditions as the 
preceding continuing calibration standard. 

10.4.3. Add internal standard to the extract to result in 40 ng injected on column (for 
example, 1 µL of  a 2000μL/mL internal standard solution in 100 μL of extract 
for a 2 μL injection). Mix thoroughly before injection into the instrument. For 
low level analysis internal standards are added to all standards and extracts to 
result in 8 ng injected onto the column.  For example, if the volume of an 
extract being analyzed is 100 uL, 1 µL of a 400 µg/mL internal standard 
solution would be added for a 2 μL injection. 

10.4.4. Inject the sample extract into the GC/MS system using the same injection 
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technique as used for the standards. 

10.4.5. 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.  

10.4.6. 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. For manual integration practices refer to TestAmerica 
corporate SOP, CA-Q-S-002, Acceptable Manual Integration Practices.  For 
DoD and all other projects the following criteria must be met:   

 When manual integrations are performed, raw data records shall include a 
complete audit trail for those manipulations, raw data output showing the 
results of manual integration (i.e., chromatograms of manually integrated 
peaks), and notation of rationale, date, and name or initials of person 
performing manual integration operation (electronic signature is acceptable). 
DoD QSM, Version 3, Clarification 50 and 57. 

 Case Narrative.  For DoD the case narrative shall provide: identification of 
samples and analytes for which manual integration was necessary.  DoD 
QSM, Version 3, Appendix DoD-A and DoD QSM, Version 4.1, Appendix 
DoD-E. 

10.4.7. Target compounds identified by the data system are evaluated using the criteria 
listed in section 11.0. 

10.4.8. 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 11.0. At 
least 20 TICs will be generated. 

10.5. Tissue analysis follows the same procedure as other samples as described in this SOP. 

10.6. Initial review and corrective actions 

10.6.1. 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 samples analyzed while the system was 
malfunctioning is required.  
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10.6.2. 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 chromatography will be reviewed and if in the technical judgment 
of the analyst obvious matrix interference is observed and the chromatographic 
system returns within control, samples will be reported as is if not reanalysis of 
samples analyzed while the system was malfunctioning is required. 

10.6.3. Any samples that do not meet the internal standard criteria for the continuing 
calibration must be evaluated for validity. Samples that are reported with 
internal standard exceedances must have documentation supporting matrix 
effect. Where the matrix effect is well established it may be reported with 
narration, otherwise the samples must be reanalyzed to confirm matrix effect is 
required. If the internal standard exceedance is deemed to be due to an 
instrumental problem, instrument maintenance will be done and all affected 
samples must be reanalyzed after the problem is corrected 

10.6.4. The surrogate standard recoveries are evaluated to ensure that they are within 
limits. See section 9.8 for corrective actions for surrogate recoveries. 

10.7. Dilutions 

If the response for any compound exceeds the working range of the GC/MS 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, 
based on analyst technical judgment, the sample must be reanalyzed at a dilution 
targeted to bring the largest hit above 50% of the calibration range.   

10.7.1. Routine 8270, QL and 42 Method Codes - Surrogates will be considered DIL, 
NC (Diluted out – can not be calculated) at 11X or above. Any dilution 
between a straight run and 10X run will be reported.  Straight runs up to a 5X 
we should be able to see surrogates.  If surrogates are outside QC limits and no 
obvious matrix is visible, these samples will go back for reextraction provided 
there are no technical reasons why reextraction should not be done.  Project 
Manager approval will be required if technical judgment is used not to 
reextract.  If surrogates are outside QC for dilutions 6X through 10X a NCM 
will be generated noting surrogates are out due to dilution. 

If the sample is initially run at a dilution and the baseline rise is less than the 
height of the internal standards, or if individual non-target peaks are less than 
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two times the height of the internal standards, the sample should be reanalyzed 
at a more concentrated dilution.  If viscosity of the sample is in question, as per 
analyst technical judgment, the lowest possible dilution will be done in order for 
the autosampler to function properly due to viscosity.  This requirement is 
approximate and subject to analyst judgment.  For example, samples containing 
organic acids may need to be analyzed at a higher dilution to avoid destroying 
the column. 

10.7.2. 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. 

10.8. Perform all qualitative and quantitative measurements.  When the extracts are not being 
used for analyses, refrigerate them at 4 + 2oC, protected from light in screw cap vials 
equipped with unpierced Teflon lined septa. 

10.9. Retention time criteria for samples 

Retention time windows must be established and verified once per ICAL and at the 
beginning of the analytical shift as per DoD QSM, Version 3, Appendix DoD-B, Table 
B-3 and DoD QSM, Version 4.1, Appendix DoD-F, Table F-4.  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. 

10.9.1. If the retention time of any internal standard in any sample varies by more than 
0.1 minute from the preceding continuing calibration standard, the data must be 
carefully evaluated to ensure that no analytes have shifted outside their 
retention time windows. 
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QC Check Minimum 
Frequency 

Acceptance Criteria Corrective 
Action 

Flagging 
Criteria 

Retention Time 
window position 
establishment for 
each analyte and 
surrogate 

Once per 
ICAL 

Position shall l be set using 
the midpoint standard of the 
initial calibration curve. 

NA NA 

Evaluation of relative 
retention times 
(RRT) 

With each 
sample 

RRT of each target analyte in 
each calibration standard 
within ± 0.06 RRT units. 

Correct 
problem, then 
rerun ICAL. 

Flagging 
criteria are not 
appropriate. 

10.10. 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 facility specific SOP for determination of percent moisture. 

10.11. Procedural Variations 

10.11.1. 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 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.  Any unauthorized 
deviations from this procedure must also be documented as a non-
conformance, with a cause and corrective action described. 

10.12. Troubleshooting Guide 

10.12.1. Daily Instrument Maintenance 

In addition to the checks listed in the instrument maintenance schedule in the 
TestAmerica Pittsburgh Laboratory Quality Assurance Manual (LQAM), the 
following daily maintenance should be performed. 

10.12.1.1. Clip Column as necessary. 

10.12.1.2. Install new or cleaned injection port liner as necessary. 
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10.12.1.3. Install new septum as necessary. 

10.12.1.4. Perform mass calibration as necessary. 

10.12.2. 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. 

11. CALCULATIONS / DATA REDUCTION 

11.1. 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 
GC/MS by analysis of the calibration standards, referencing the hardcopy “clean” 
spectra reference book 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) 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 relative retention time must compare to ± 0.06 RRT 
units 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 
30% (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 
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 between 
20% and 80%.) 
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11.1.1. 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. 

11.2. Mass chromatogram searches: 

Certain compounds are unstable in the calibration standard and cannot be calibrated in 
the normal 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. 

11.2.1. Hexachlorophene  

Display the mass chromatograms for mass 196 and mass 198 for the region of 
the chromatogram from at least 2 minutes before chrysene-d12 to at least 4 
minutes after chrysene-d12.  If peaks for both ions coincide then the analyst 
evaluates the spectrum for the presence of hexachlorophene.  No quantitation 
is possible. 

11.3. 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 
perform this type of identification will be determined by the type of analyses being 
conducted.  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 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 
reviewed for possible background contamination or presence of coeluting com-
pounds. 
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• Ions present in the reference spectrum, but not in the sample spectrum, should be 
reviewed for possible subtraction from the sample spectrum because of back-
ground contamination or coeluting peaks.  Data system library reduction programs 
can sometimes create these discrepancies. 

• Automatic background subtraction can severely distort spectra from samples with 
unresolved hydrocarbons. 

11.4. Anyone evaluating data is trained to know how to handle isomers with identical mass 
spectra and close elution times.  These include: 

Dichlorobenzenes 
Methylphenols 

Trichlorophenols 
Phenanthrene, anthracene 

Fluoranthene, pyrene 
Benzo(b) and (k)fluoranthene 
Chrysene, benzo(a)anthracene 

Extra precautions concerning these compounds are to more closely scrutinize retention 
time vs. the calibration standard and also to check that all isomers have distinct 
retention times. 

The compounds which may be analyzed by 8270C include some problem compounds 
would be the poor responders or compounds that chromatograph poorly.  Included in 
this category would be: 

Benzoic acid 
Chloroanilines 
Nitroanilines 

2,4-Dinitrophenol 
4-Nitrophenol 

Pentachlorophenol 
3,3'-Dichlorobenzidine 

Benzyl alcohol 
4,6-Dinitro-2-methylphenol 

Manually checking the integrations would be appropriate for these compounds. 

11.5. Calculations 

11.5.1. Percent Relative Standard Deviation for Initial Calibration 

TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING



This is a Controlled Document.  When Printed it Becomes Uncontrolled. 

 

TestAmerica Pittsburgh 
SOP No. PT-MS-001, Rev. 11 
Effective Date:  11/17/09 
Page No.: 31 of 141 

 

Controlled Source:  Intranet 

 

 

( )

valuesRFofNumber  

levelsn calibratio  theofeach for  RF 
1 1

 SD     

compound, afor n calibratio initial from RFs ofdeviation  Standard 

compound afor  caibration intial from RFs ofMean  

100%

2

=
=

= −
−

=

=
=

×=

∑

N

RFi
i N

RFRFi

SD

RF

RF

SD
RSD

N

 

11.5.2. Continuing calibration percent drift 
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11.5.3. 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. 

11.5.4. 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. 

RF A C
A C

x is

is x
=              ∑

=

=
n

i

i nRFFRmean
1

/   
 

Where: 

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

 

11.5.5. Relative Retention Time (RRT) – is the ration of the retention time of a 
compound to that of a standard (such as an internal standard).   

 

sample. ain or  standard calibrtionin  standard internal for the timeRetention  RT

n.calibratio continuing in the compounds tragert  volatilefor the timeRetention RT

Where,

 is
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=
=

=
is

C

RT
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11.5.6. Linear fit 

( )
C A B

R C

R
ex

x is

is
= +  

Cex = Concentration in extract, µg/mL 

 Rx = Response for analyte 

 Ris = Response for internal standard 

 Cis = Concentration of internal standard 

 A =  Intercept 

 B = Slope 

11.5.7. Quadratic fit 
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C = Curvature 

11.5.8. The concentration in the sample is then calculated: 

11.5.8.1. Aqueous Calculation 

Concentration  g / L =, μ C V

V

ex t

o
 

  Where: 

Vt = Volume of total extract, µL, taking into account dilutions (i.e., a 1-
to-10 dilution of a 1 mL extract will mean Vt = 10,000 µL.  If half of 
the base/neutral extract and half of the acid extract are combined, Vt = 
2,000.) 

Vo = Volume of water extracted (mL) 

Cex = Result from linear or quadratic fit 

11.5.8.2. Sediment/Soil, Sludge (on a dry-weight basis) and Waste (normally on 
a wet-weight basis: 

Concentration  g / kg =, μ C V

W D

ex t

s
 

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 

11.5.9. MS/MSD percent recovery calculation. 

Matrix Spike Recovery =
−

×
S S

S

SR R

A
100%  

   SSR  =   Spike sample result 

SR = Sample result 

SA   =  Spike added 
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11.5.10. Relative % Difference calculation for the MS/MSD 

100
2/)(

×
+

−
=

RR

RR

MSDMS

MSDMS
RPD  

 RPD = Relative percent difference 

MSR = Matrix spike result 

MSDR = Matrix spike duplicate result 

11.5.11. Relative response factor calculation. 

RF
A C

A C

x is

is x
=  

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 (µg/L) 

Cis =Concentration of the specific internal standard (µg/L) 

11.5.12. 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 

11.5.13. Percent DDT breakdown 

% DDT breakdown =  
DDEarea + DDDarea

DDTarea + DDEarea + DDarea
 

The total ion current areas are used for this calculation 

11.5.14. Tailing Factor Calculation 
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12. METHOD PERFORMANCE 

12.1. Method Detection Limit 

Each laboratory must generate a valid method detection limit for each analyte of 
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interest.  The MDL must be below the reporting limit for each analyte.  The procedure 
for determination of the method detection limit is defined in SOP # PT-QA-007.  MDLs 
for the analytes of interest are performed as per SOP PT-QA-007.  For NELAC MDLs 
are verified annually. For DoD MDLs are verified quarterly.  For DoD QSM 4.1 refer to 
SOP PT-QA-029.   

12.2. Also for DoD QSM 4.1 LOQs (Limit of Quantitation) or RL is verified quarterly. 

12.3. 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 LCS containing all of the standard analytes for the method.  For 
some tests it may be necessary to use more than one QC check or LCS mix to cover all 
analytes of interest. IDOC is analyzed for each new analyst. 

12.3.1. Four aliquots of the QC check sample or LCS are analyzed using the same 
procedures used to analyze samples, including sample preparation.   

12.3.2. Calculate the average recovery and standard deviation of the recovery for each 
analyte of interest.  Compare these results with the acceptance criteria for the 
LCS.  Current limits are maintained in LIMS. 

12.3.3. 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. 

12.4. 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. 

12.5. 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. 

12.6. Data Quality Objectives (DQO).  Refer to project-specific Quality Assurance plans for 
DQO information. 
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13. POLLUTION CONTROL 

13.1. It is TestAmerica’s policy to evaluate each method and look for opportunities to 
minimize waste generated (i.e., examine recycling options, ordering chemicals based on 
quantity needed, preparation of reagents based on anticipated usage and reagent 
stability). Employees must abide by the policies in Section 13 of the Corporate 
Environmental Health and Safety Manual (CW-E-M-001) for “Waste Management and 
Pollution Prevention.” 

14. WASTE MANAGEMENT 

14.1. Waste management practices are conducted consistent with all applicable rules and 
regulations. Excess reagents, samples and method process wastes are disposed of in an 
accepted manner. Waste description rules and land disposal restrictions are followed. 
Waste disposal procedures are incorporated by reference to Pittsburgh Health and 
Safety Facility Addendum. The following waste streams are produced when this method 
is carried out. 

14.1.1. Solvent waste generated from cleaning operations and out of specification 
standards.  This waste is placed in a waste container identified as “Methylene 
Chloride Waste”, Waste #2 or “Mixed Flammable Solvent Waste”, Waste #3. 

14.1.2. Sample extracts in vials.  This waste is placed in containers identified as 
“Vials & Extracts”, Waste #7. 

14.1.3. Sylon Waste.  This waste is collected in a container identified as “Sylon (5%) / 
TolueneWaste”, Waste #20. 

15. REFERENCES / CROSS-REFERENCES 

15.1. SW846, Test Methods for Evaluating Solid Waste, Third Edition, Semivolatile Organic 
Compounds by Gas Chromatography/Mass Spectrometry (GC/MS): Capillary Column 
Technique, Method 8270C, Revision 3, December 1996. 

15.2. J. W. Eichelberger, L. E. Harris, and W. L. Budde, "Reference Compound to Calibrate 
Ion Abundance Measurement in Gas Chromatography/Mass Spectrometry," Analytical 
Chemistry, 47, 995 (1975). 

15.3. SOP # PT-QA-025, Implementation of DoD QSM Version 3 January 2006, current 
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version. 

15.4. USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 
Review, OSWER 9240.1-05A-P, PG99-963-506, EPA540/R-99/008, October 1999. 

15.5. SOP # PT-OP-001, Extraction and Cleanup of Organic Compounds from Waters and 
Solids, based on SW-846 3500 series, 3600 series, and Method 8151A. 

15.6. SOP # PT-QA-007, Determination of Method Detection Limits (MDL). 

15.7. SOP # CA-Q-S-002, Acceptable Manual Integration Practices. 

15.8. Pittsburgh Laboratory Quality Assurance Manual (PT-LQAM). 

15.9. SOP # PT-QA-029, Implementation of DoD QSM Version 4.1 April 2009, current 
version. 

16. METHOD MODIFICATIONS 

16.1. Modifications from Reference Method 

16.1.1. A relative retention time window of ± 0.06 RRT units 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. 

16.1.2. The quantitation and qualifier ions for some compounds have been added to 
the list of those which are recommended in SW-846 in order to improve the 
reliability of qualitative identification. 

17. ATTACHMENTS 

17.1. Attachment A - Modifications Required For Analysis Of Wastewater Following 
Method 625 

17.2. Appendix A - Routine Calibration Criteria For Most Projects Using SW-846 8270C – 
For DoD refer to DoD SOP PT-QA-025 (Version 3) or SOP PT-QA-029 (Version 4.1). 

17.3. Attachment B – Standard Preparation Logs 

17.4. Appendix B – EPA Memo Regarding Method 625 Modifications 

17.5. Appendix C – DoD QSM QA/QC Requirements 
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18. REVISION HISTORY 

18.1. Revision 8, 11/16/07: 

18.1.1. Modifications in this version of SOP are highlighted throughout the procedure 
in Revision 8. 

18.1.2. 8270C low level analysis added to this SOP.  Calibration levels, internal 
standard levels and spike levels, dilution requirements and reporting limits 
were all updated for method codes 42 and QL. 

18.1.3. SOP format updated to TestAmerica SOP format. 

18.2. Revision 9, 07/28/08 

18.2.1. Safety section updated to new format. Section numbers in Procedure updated 
to reflect current format. 

18.2.2. Section10.1.4 updated the tune criteria to be consistent with Corp policy and 
PT-LQAM. 

18.2.3. Section 10.1.10 updated for second source requirement for DoD. For DoD 
compounds listed in QSM Version 3 all compounds must meet the ± 25% 
criteria except for the two compounds listed in this section, which are not DoD 
compounds. 

18.2.4. 8270C revision number and date added in References. Manual integration SOP 
reference updated. 

18.2.5. Caprolactam reporting limit changed for to 5 mg/l and 170 ug/kg for method 
code 42 LL BNA and 50 and 1700 for method code QL BNA. 

18.3. Revision 10, 09/09/09 

18.3.1. Added the SOP reference PT-QA-029 for DoD version 4.1 requirements where 
reference to PT-QA-025 is found in this SOP. 

18.3.2. Removed Table 12 and renumbered Table 12A as Table 12. Also removed Low 
Level from the Table title. 
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18.3.3. Removed Table 15 and removed Low Level from Table 15B. 

18.3.4. Removed Tables 14 and 14-A. 

18.3.5. Updated the Standard References in Attachment B. 

18.3.6. Added Level 7 at 30 ug/ml to Tables 12 and 13. 

18.4. Revision 11 

18.4.1. Updated cross reference in section 10.1.4.3.1  to section 10.1.4.2. 
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Appendix A – Calibration Criteria 

This Appendix summarizes routine calibration criteria for most projects using SW-846 8270C. 
It is superceded by project specific requirements that may specify project specific DQOs. The 
purpose of this section is to identify exceedances, which are typically reportable with narration 
for most projects, and exceedances, which are not normally reportable except with permission 
of the client in advance. The criteria presented are based on SW-846 and national functional 
guidelines for data validation and data usability.  This document is also written into a work 
instruction.  For DoD requirements refer to SOP PT-QA-025 (Version 3) and SOP PT-QA-
029 (Version 4.1). 

INITIAL CALIBRATION 

Number of Points 

1) An eight-point curve is required for use of average response factor.  

2) A six-point curve is required for use of quadratic curves. 

3) A graphical print out of the curve should be included in the data for all quadratic curves 
to demonstrate that it is a good fit and has been reviewed for “fit”. 

4) The analyst will routinely run eight standards for their calibration.  

• All eight may be used for the average response factor curve  (5 required). 

• At least six must be used for the quadratic curve.  

• The lowest standard must be less than or equal to the project RL. 

Initial Calibration Criteria 

1) All CCCs must be ≤ 30% RSD in order for the curve to be acceptable and the CCC’s may 
use an average response factor curve.  Where the term target compound is used below it 
refers to non-CCC’s 

2) Where a target compound is ≤ 15% RSD an average response factor curve may be used.  

3) Where a target compound is ≥ 15% but ≤ 30% the analyst will review the curve 
techniques to select a “best fit” curve. An average response factor curve may be used if 
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the analyst shows that the average response factor is an acceptable fit in the range that the 
curve is being used. A graphical representation of the curve should be presented for 
documentation. If the quadratic is clearly a better fit it must be used.  

4) Where a quadratic or polynomial curve is used R must be ≥ .995 

5) Compound list will be divided into two lists: list one (reliable performers) and list two 
(poor performers).  List one compounds should always have a %RSD less than 30 
percent or correlation coefficient of .995 with an allowance for up to two sporadic 
marginal failures for volatiles and four for semivolatiles.  Sporadic marginal failures 
for these compounds should be </= 40% or .990. Sporadic marginal failures require a 
print out of the curve.  

6) List two compounds are comprised of the list of known poor performers. List two 
analytes may use an average response factor curve, where the %RSD is ≤ 15% and 
where the %RSDs > 15% and ≤ 60% a “best fit” curve will be selected. For these 
compounds (%RSD > 15%) a print out of the curve will be provided as a graphical 
documentation of curve performance and of “best-fit” selection. 

7) Documentation: Raw target curve summary with all compounds set to average response 
factor will be provided. If quadratic or polynomial equations are used a reprint of the 
curve table will be provided to show the correlation coefficient for the “best fit” 
equations. And as noted above, compounds that need additional documentation to 
demonstrate the curve fit will have a graphical presentation of the curve provided for 
reference.  

8) Any analyte not on list one or list two would be held to specific criteria based on project 
specific requirements. 

Minimum RRF Criteria 

1) SPCCs must have an RRF ≥ 0.050 

2) All other target compounds must have an RRF of ≥ 0.010,  
 

Continuing Calibration Verification  

The continuing calibration verification requirements for DoD work are listed in SOP PT-QA-
025 (version #) or SOP PT-QA-029 (version 4.1). 
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 Calculation Type 

1) Average Response factor curves should be verified using a %Difference Equation. The 
%Difference Equation compares the RRF factor calculated for the Calibration 
Verification Standard to the Average RRF of the Curve.  

2) The Quadratic Curves should be verified using a %Drift Equation. The %Drift Equation 
compares the measured value of the Calibration Verification Standard to the theoretical 
value of the standard. 

 

% Diff. & % Drift Criteria 

1) CCCs must be ≤ 20% Diff.  

2) List 1 compounds that are Non CCC’s must be ≤ 25% Diff or Drift 

3) Up to 2 Volatile and 4 Semivolatile compounds that are List 1 analytes may exceed the 
25% criteria but must be ≤ 40%. 

4) List 2 Target Analytes including Appendix IX compounds will be accepted where the % 
difference or % Drift ≤ 50%.  

5) Where a CCV is out high by > 50% and the compound is ND in the samples, the samples 
may be reported with narration.   

 

RRF Criteria 
 

1) SPCCs must be ≥ 0.05 

2) All other compounds must be ≥ 0.01  
 

Narrative Issues: 
 

1) All %RSD that > 30% must be narrated.  

2) All % D or Drift > 25% must be narrated. 
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3) Any other criteria exceedances aside from these should be narrated 

4) Using an average response factor curve for a % RSD ≥ 30% must be narrated.  

5) If a list 1 compound is not found in the sample, up to 50% D or Drift may be accepted 
with narration subject to determination that it is acceptable for the specific project. 

6) If a list 2 compound is > 50% D or Drift (out high) and it is not found in the samples it 
may be reported with narration. 
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Note: These criterions are subject to project specific criteria, which may vary, depending on project 
compounds of concern and the usability needs of the project. 

 
COMPOUND SW846 LIST QC TYPE 

2,4,6-Trichlorophenol 8270C CCC CCC 
2,4-Dichlorophenol 8270C CCC CCC 
2-Nitrophenol 8270C CCC CCC 
4-Chloro-3-methylphenol 8270C CCC CCC 
Acenaphthene 8270C CCC CCC 
Benzo(a)pyrene 8270C CCC CCC 
Fluoranthene 8270C CCC CCC 
Pentachlorophenol 8270C CCC CCC 
Phenol 8270C CCC CCC 
Di-n-octyl phthalate 8270C CCC CCC 
Hexachlorobutadiene 8270C CCC CCC 
N-Nitrosodiphenylamine 8270C CCC CCC 
1,4-Dichlorobenzene 8270C CCC CCC 
2,4,5-Trichlorophenol 8270C 1  

2,4-Dimethylphenol 8270C 1  

2,4-Dinitrotoluene 8270C 1  

2,6-Dinitrotoluene 8270C 1  

2-Chloronaphthalene 8270C 1  

2-Chlorophenol 8270C 1  

2-Methylnaphthalene 8270C 1  

2-Methylphenol 8270C 1  

4-Bromophenyl phenyl ether 8270C 1  

4-Chlorophenyl phenyl ether 8270C 1  

4-Methylphenol 8270C 1  

Acenaphthylene 8270C 1  

Anthracene 8270C 1  

Benzo(a)anthracene 8270C 1  

Benzo(b)fluoranthene 8270C 1  

Benzo(k)fluoranthene 8270C 1  

bis(2-Chloroethoxy)methane 8270C 1  

bis(2-Chloroethyl) ether 8270C 1  

Chrysene 8270C 1  
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COMPOUND SW846 LIST QC TYPE 
Dibenzofuran 8270C 1  

Fluorene 8270C 1  

Hexachlorobenzene 8270C 1  

Hexachloroethane 8270C 1  

Isophorone 8270C 1  

Naphthalene 8270C 1  

Nitrobenzene 8270C 1  

N-Nitrosodi-n-propylamine 8270C 1 SPCC 
Phenanthrene 8270C 1  

Pyrene 8270C 1  

3&4 Methylphenol total 8270C 1  

1,2,4-Trichlorobenzene 8270C 1  

Benzo(ghi)perylene 8270C 1  

2,4-Dinitrophenol 8270C 2 SPCC 
2-Nitroaniline 8270C 2  

3,3'-Dichlorobenzidine 8270C 2  

3-Nitroaniline 8270C 2  

4,6-Dinitro-2-methylphenol 8270C 2  

4-Chloroaniline 8270C 2  

4-Nitroaniline 8270C 2  

4-Nitrophenol 8270C 2 SPCC 
bis(2-Ethylhexyl) phthalate 8270C 2  

Butyl benzyl phthalate 8270C 2  

Carbazole 8270C 2  

Dibenz(a,h)anthracene 8270C 2  

Diethyl phthalate 8270C 2  

Dimethyl phthalate 8270C 2  

Di-n-butyl phthalate 8270C 2  

Hexachlorocyclopentadiene 8270C 2 SPCC 
Indeno(1,2,3-cd)pyrene 8270C 2  

1,2,4,5-Tetrachlorobenzene 8270C 2  

1,2-Dichlorobenzene 8270C 2  

1,2-Diphenylhydrazine 8270C 2  

1,3,5-Trinitrobenzene 8270C 2  

1,3-Dichlorobenzene 8270C 2  

1,3-Dinitrobenzene 8270C 2  

1,4-Dioxane 8270C 2  
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COMPOUND SW846 LIST QC TYPE 
1,4-Naphthoquinone 8270C 2  

1-Methylnaphthalene 8270C 2  

1-Naphthylamine 8270C 2  

2,2'-oxybis(1-Chloropropane) 8270C 2  

2,3,4,6-Tetrachlorophenol 8270C 2  

2,3,5,6-Tetrachlorophenol 8270C 2  

2,6-Dichlorophenol 8270C 2  

2-Acetylaminofluorene 8270C 2  

2-Methyl-4,6-dinitrophenol 8270C 2  

2-Naphthylamine 8270C 2  

2-Picoline 8270C 2  

2-sec-Butyl-4,6-dinitrophenol 8270C 2  

3,3'-Dimethylbenzidine 8270C 2  

3-Methylcholanthrene 8270C 2  

4,4'-Methylenebis(2-chloroaniline) 8270C 2  

4,6-Dinitro-o-cresol 8270C 2  

4-Aminobiphenyl 8270C 2  

4-Nitroquinoline-1-oxide 8270C 2  

5-Nitro-o-toluidine 8270C 2  

6-Methylchrysene 8270C 2  

7,12-Dimethylbenz(a)anthracene 8270C 2  

a,a-Dimethylphenethylamine 8270C 2  

alpha,alpha-Dimethylphenethylamine 8270C 2  

Aniline 8270C 2  

Aramite 8270C 2  

Aramite (total) 8270C 2  

Benzenethiol 8270C 2  

Benzidine 8270C 2  

bis(2-Chloroisopropyl) ether 8270C 2  

Chlorobenzilate 8270C 2  

Cresols (total) 8270C 2  

Diallate 8270C 2  

Dibenz(a,h)acridine 8270C 2  

Dibenzo(a,h)anthracene 8270C 2  

Dimethoate 8270C 2  

Dinoseb 8270C 2  

Disulfoton 8270C 2  
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COMPOUND SW846 LIST QC TYPE 
Ethyl methanesulfonate 8270C 2  

Famphur 8270C 2  

Hexachloropropene 8270C 2  

Isodrin 8270C 2  

Isosafrole 8270C 2  

Kepone 8270C 2  

m-Dinitrobenzene 8270C 2  

Methapyrilene 8270C 2  

Methyl methanesulfonate 8270C 2  

Methyl parathion 8270C 2  

N-Nitrosodiethylamine 8270C 2  

N-Nitrosodimethylamine 8270C 2  

N-Nitrosodi-n-butylamine 8270C 2  

N-Nitrosomethylethylamine 8270C 2  

N-Nitrosomorpholine 8270C 2  

N-Nitrosopiperidine 8270C 2  

N-Nitrosopyrrolidine 8270C 2  

O,O,O-Triethyl phosphorothioate 8270C 2  

o-Toluidine 8270C 2  

Parathion 8270C 2  

p-Chloroaniline 8270C 2  

p-Chlorobenzilate 8270C 2  

p-Chloro-m-cresol 8270C 2  

p-Dimethylaminoazobenzene 8270C 2  

Pentachlorobenzene 8270C 2  

Pentachloroethane 8270C 2  

Pentachloronitrobenzene 8270C 2  

Phenacetin 8270C 2  

Phorate 8270C 2  

p-Nitroaniline 8270C 2  

p-Phenylene diamine 8270C 2  

Pronamide 8270C 2  

Pyridine 8270C 2  

Safrole 8270C 2  

Sulfotepp 8270C 2  

Thionazin 8270C 2  

1,1'-Biphenyl 8270C *  
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COMPOUND SW846 LIST QC TYPE 
Acetophenone 8270C *  

Atrazine 8270C *  

Benzaldehyde 8270C *  

Caprolactam 8270C *  

Benzoic acid 8270C *  

Benzyl alcohol 8270C *  

Indene 8270C *  

Quindine 8270C *  

1,4-Oxathiane 8270C *  

Dimethyl Disulfide 8270C *  

p-chlorophenyl metyl sulfide 8270C *  

p-chlorophenyl metyl sulfone 8270C *  

p-chloropheyny methyl sulfoxide 8270C *  

Hexachlorophene 8270C TIC  

*  SPECIFIC CRITERIA WOULD BE IMPLEMENTED ON A PROJECT SPECIFIC BASIS WHEN 
REQUIRED. 
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Table 1 

TestAmerica Pittsburgh Primary Standard1 and Standard Reporting Limits 
Analytes CAS Number Standard Reporting Limits 

  Aqueous  

µg/L 

Low Soil/Sediment 
µg/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(1-chloropropane)2 108-60-1 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 111-91-1 10 330 
2,4-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 
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Table 1 
TestAmerica Pittsburgh Primary Standard1 and Standard Reporting Limits 

Analytes CAS Number Standard Reporting Limits 
  Aqueous  

µg/L 

Low Soil/Sediment 
µg/kg 

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 
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 
4-Phenylenediamine 106-50-3 200 6600 
N-Nitrosodiphenylamine 86-30-6 10 330 
Azobenzene 103-33-3 10 330 
4-Bromophenyl phenyl ether 101-55-3 10 330 
Hexachlorobenzene 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-ethylhexyl)phthalate 117-81-7 10 330 
Chrysene 218-01-9 10 330 
Di-n-octylphthalate 117-84-0 10 330 
Benzo(b)fluoranthene 205-99-2 10 330 
Benzo(k)fluoranthene 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)perylene 191-24-2 10 330 
Atrazine 1912-24-9 10 330 
1,4-Dioxane 123-91-1 10 330 
Benzaldehyde 100-52-7 10 330 
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Table 1 
TestAmerica Pittsburgh Primary Standard1 and Standard Reporting Limits 

Analytes CAS Number Standard Reporting Limits 
  Aqueous  

µg/L 

Low Soil/Sediment 
µg/kg 

Acetophenone 98-68-2 10 330 
Caprolactam 105-60-2 10 330 
1,1-Biphenyl 92-52-4 10 330 
2-Naphthylamine 91-59-8 10 330 

1  The TestAmerica Pittsburgh primary standard is the standard normally used at TestAmerica Pittsburgh.  Additional 
standards, such as the Appendix IX standard may be necessary to include all target analytes required for some clients. 

2 2,2’oxybis(1-chloropropane) was formally known as bis(2-chloroisopropyl)ether 
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TestAmerica Pittsburgh Appendix IX1 Routine Standard Reporting Limits 
 

Semivolatiles CAS Number Standard Reporting Limits 
  Aqueous 

µg/L 
Low Soil/Sediment 

µg/kg 
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 
o-Toluidine 95-53-4 20 660 
3-Methylphenol 108-39-4 10 330 
N-Nitrosopiperidine 100-75-4 10 330 
o,o,o-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 
1-Naphthylamine 134-32-7 10 330 
2-Naphthylamine 91-59-8 10 330 
2,3,4,6-Tetrachlorophenol 58-90-2 10 330 
5-Nitro-o-toluidine 99-55-8 20 660 
Thionazin2 297-97-2 50 1600 
1,3,5-Trinitrobenzene 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 
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Pentachloronitrobenzene 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 10 330 
4-Nitroquinoline-1-oxide 56-57-5 100 3300 
Parathion2 56-38-2 50 1600 
Methapyrilene 91-80-5 50 1600 
Aramite 140-57-8 50 1600 
Isodrin3 465-73-6 10 330 
Kepone 143-50-0 40 1300 

Famphur2 52-85-7 100 3300 
p-(Dimethylamino)azobenzene 60-11-7 20 660 
p-Chlorobenzilate3 510-15-6 10 330 
3,3'-Dimethylbenzidine 119-93-7 50 1600 
2-Acetylaminofluorene 53-96-3 20 660 

Dibenz(a,j)acridine 224-42-0 20 660 
7,12-Dimethylbenz(a)anthracene 57-97-6 20 660 
3-Methylcholanthrene 56-49-5 50 1600 

1 The Appendix IX standard contains additional analytes required for the Appendix IX list.  The TestAmerica 
Pittsburgh primary standard must also be analyzed to include all of the Appendix IX list. 

2 May also be analyzed by method 8141A, which can achieve lower reporting limits. 

3 May also be analyzed by method 8081A, which can achieve lower reporting limits 
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Table 2 A 
 8270C Water Low Level Method Code 42 Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
a,a-Dimethylphenethylamine 1 

Acenaphthene 0.2 

Acenaphthylene 0.2 

Acetophenone 1 

2-Acetylaminofluorene 1 

4-Aminobiphenyl 1 

Aniline 1 

Anthracene 0.2 

Aramite 1 

Aramite (total) 1 

Atrazine 1 

Benzaldehyde 1 

Benzenethiol 1 

Benzidine 20 

Benzo(a)anthracene 0.2 

Benzo(b)fluoranthene 0.2 

Benzo(k)fluoranthene 0.2 

Benzoic acid 5 

Benzo(ghi)perylene 0.2 

Benzo(a)pyrene 0.2 

Benzotrichloride 10 

Benzyl alcohol 1 

1,1'-Biphenyl 1 

Biphenyl 1 

bis(2-Chloroethoxy)methane 1 

bis(2-Chloroethyl) ether 0.2 

bis(2-Chloroisopropyl) ether 0.2 

bis(2-Ethylhexyl) phthalate 1 

Bis(4-hydroxyphenyl)methane 1 

Bis(2-hydroxyphenyl)methane 1 

2-Bromonaphthalene 1 

4-Bromophenyl phenyl ether 1 

Butyl benzyl phthalate 1 
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Table 2 A 
 8270C Water Low Level Method Code 42 Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
Caprolactam 5 

Carbaryl 1 

Carbazole 0.2 

p-Chloroaniline 1 

4-Chloroaniline 1 

Chlorobenzilate 1 

p-Chlorobenzilate 1 

4-Chloro-3-methylphenol 1 

p-Chloro-m-cresol 1 

2-Chloronaphthalene 0.2 

2-Chlorophenol 1 

4-Chlorophenyl phenyl ether 1 

Chrysene 0.2 

6-Methylchrysene 1 

Cresols (total) 1 

Diallate 1 

Dibenz(a,h)acridine 1 

Dibenz(a,h)anthracene 0.2 

Dibenzo(a,h)anthracene 0.2 

Dibenzofuran 1 

1,2-Dibromo-3-chloropropane 1 

Di-n-butyl phthalate 1 

1,2-Dichlorobenzene 0.2 

o-Dichlorobenzene 0.2 

1,3-Dichlorobenzene 0.2 

m-Dichlorobenzene 0.2 

1,4-Dichlorobenzene 0.2 

p-Dichlorobenzene 0.2 

3,3'-Dichlorobenzidine 1 

2,3-Dichlorophenol 1 

2,4-Dichlorophenol 0.2 

2,6-Dichlorophenol 0.2 

2,5-Dichlorophenol 1 

Diethyl phthalate 1 

Dimethoate 1 
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Table 2 A 
 8270C Water Low Level Method Code 42 Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
p-Dimethylaminoazobenzene 1 

N,N-Dimethylaniline 1 

7,12-Dimethylbenz(a)anthracene 1 

3,3'-Dimethylbenzidine 10 

alpha,alpha-Dimethylphenethylamine 1 

2,4-Dimethylphenol 1 

Dimethyl phthalate 1 

m-Dinitrobenzene 1 

1,3-Dinitrobenzene 1 

2-Methyl-4,6-dinitrophenol 5 

4,6-Dinitro-o-cresol 5 

4,6-Dinitro-2-methylphenol 5 

2,4-Dinitrophenol 5 

2,4-Dinitrotoluene 1 

2,6-Dinitrotoluene 1 

2-sec-Butyl-4,6-dinitrophenol 1 

Dinoseb 1 

Di-n-octyl phthalate 1 

1,4-Dioxane 0.2 

1,2-Diphenylhydrazine 0.2 

1,2-Diphenylhydrazine (as Azobenzene) 0.2 

Disulfoton 1 

Ethyl methanesulfonate 1 

Famphur 10 

Fluoranthene 0.2 

Fluorene 0.2 

Hexachlorobenzene 0.2 

Hexachlorobutadiene 0.2 

Hexachlorocyclopentadiene 1 

Hexachloroethane 1 

Hexachlorophene -- 

Hexachloropropene 1 

Indeno(1,2,3-cd)pyrene 0.2 

Isodrin 1 

Isophorone 1 
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Table 2 A 
 8270C Water Low Level Method Code 42 Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
Isosafrole 1 

Kepone 4 

Methapyrilene 1 

3-Methylcholanthrene 1 

4,4'-Methylenebis(2-chloroaniline) 1 

Methyl methanesulfonate 1 

2-Methylnaphthalene 0.2 

1-Methylnaphthalene 0.2 

Methyl parathion 1 

2-Methylphenol 1 

3-Methylphenol 1 

4-Methylphenol 1 

3-Methylphenol & 4-Methylphenol 1 

Naphthalene 0.2 

1,4-Naphthoquinone 1 

1-Naphthylamine 1 

2-Naphthylamine 1 

2-Nitroaniline 5 

3-Nitroaniline 5 

4-Nitroaniline 5 

p-Nitroaniline 5 

Nitrobenzene 0.2 

4-Nitrobiphenyl 1 

2-Nitrophenol 1 

4-Nitrophenol 5 

4-Nitroquinoline-1-oxide 10 

N-Nitrosodi-n-butylamine 1 

N-Nitrosodiethylamine 1 

N-Nitrosodimethylamine 1 

N-Nitrosodiphenylamine 0.2 

N-Nitrosodiphenylamine (1) 0.2 

N-Nitrosodi-n-propylamine 0.2 

N-Nitrosomethylethylamine 1 

N-Nitrosomorpholine 1 

N-Nitrosopiperidine 1 
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Table 2 A 
 8270C Water Low Level Method Code 42 Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
N-Nitrosopyrrolidine 1 

5-Nitro-o-toluidine 10 

Octachlorocyclopentene 1 

Octachlorostyrene 1 

2,2'-oxybis(1-Chloropropane) 0.2 

Parathion 1 

Pentachlorobenzene 1 

Pentachloroethane 2 

Pentachloronitrobenzene 1 

Pentachlorophenol 1 

Phenacetin 1 

Phenanthrene 0.2 

Phenol 0.2 

p-Phenylene diamine 40 

Phorate 1 

2-Picoline 1 

Pronamide 1 

Pyrene 0.2 

Pyridine 1 

Safrole 1 

Sevin 1 

Sulfotepp 1 

1,2,4,5-Tetrachlorobenzene 1 

2,3,4,6-Tetrachlorophenol 1 

2,3,5,6-Tetrachlorophenol 1 

1,2,3,4-Tetrahydronaphthalene 1 

Thionazin 1 

o-Toluidine 1 

1,2,4-Trichlorobenzene 0.2 

2,4,5-Trichlorophenol 1 

2,4,6-Trichlorophenol 1 

O,O,O-Triethyl phosphorothioate 1 

Trifluralin 1 

1,3,5-Trinitrobenzene 1 

1-Nitronaphthalene 1 
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Table 2 A 
 8270C Water Low Level Method Code 42 Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
1,2,3,4-Tetrachlorobenzene 1 

3&4 Methylphenol total 1 
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Table 2 B  
8270C Soil Low Level Method Code 42 Reporting Limits 

 

Compuound 
Reporting Limit 

ug/kg 
a,a-Dimethylphenethylamine 33 

Acenaphthene 6.7 

Acenaphthylene 6.7 

Acetophenone 33 

2-Acetylaminofluorene 33 

4-Aminobiphenyl 33 

Aniline 33 

Anthracene 6.7 

Aramite 33 

Aramite (total) 33 

Atrazine 33 

Benzaldehyde 33 

Benzenethiol 330 

Benzidine 670 

Benzo(a)anthracene 6.7 

Benzo(b)fluoranthene 6.7 

Benzo(k)fluoranthene 6.7 

Benzoic acid 170 

Benzo(ghi)perylene 6.7 

Benzo(a)pyrene 6.7 

Benzyl alcohol 33 

1,1'-Biphenyl 33 

bis(2-Chloroethoxy)methane 33 

bis(2-Chloroethyl) ether 6.7 

bis(2-Chloroisopropyl) ether 6.7 

bis(2-Ethylhexyl) phthalate 33 

4-Bromophenyl phenyl ether 33 

Butyl benzyl phthalate 33 

Caprolactam 170 

Carbazole 6.7 

4-Chloroaniline 33 

Chlorobenzilate 33 

4-Chloro-3-methylphenol 33 
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Table 2 B  
8270C Soil Low Level Method Code 42 Reporting Limits 

 

Compuound 
Reporting Limit 

ug/kg 
2-Chloronaphthalene 6.7 

2-Chlorophenol 33 

4-Chlorophenyl phenyl ether 33 

Chrysene 6.7 

6-Methylchrysene 33 

Diallate 33 

Dibenz(a,h)acridine 33 

Dibenz(a,h)anthracene 6.7 

Dibenzo(a,h)anthracene 6.7 

Dibenzofuran 33 

Di-n-butyl phthalate 33 

1,2-Dichlorobenzene 6.7 

1,3-Dichlorobenzene 6.7 

1,4-Dichlorobenzene 6.7 

3,3'-Dichlorobenzidine 33 

2,4-Dichlorophenol 6.7 

2,6-Dichlorophenol 6.7 

Diethyl phthalate 33 

O,O-Diethyl-O-(2-pyrazinyl) phosphorothioate 33 

Dimethoate 33 

p-Dimethylaminoazobenzene 33 

7,12-Dimethylbenz(a)anthracene 33 

3,3'-Dimethylbenzidine 170 

alpha,alpha-Dimethylphenethylamine 33 

2,4-Dimethylphenol 33 

Dimethyl phthalate 33 

m-Dinitrobenzene 33 

1,3-Dinitrobenzene 33 

4,6-Dinitro-2-methylphenol 170 

2,4-Dinitrophenol 170 

2,4-Dinitrotoluene 33 

2,6-Dinitrotoluene 33 

Dinoseb 33 

Di-n-octyl phthalate 33 

1,4-Dioxane 6.7 
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Table 2 B  
8270C Soil Low Level Method Code 42 Reporting Limits 

 

Compuound 
Reporting Limit 

ug/kg 
1,2-Diphenylhydrazine 6.7 

Disulfoton 33 

Ethyl methanesulfonate 33 

Famphur 330 

Fluoranthene 6.7 

Fluorene 6.7 

Hexachlorobenzene 6.7 

Hexachlorobutadiene 6.7 

Hexachlorocyclopentadiene 33 

Hexachloro-1,3-cyclopentadiene 33 

Hexachloroethane 33 

Hexachlorophene -- 

Hexachloropropene 33 

Indeno(1,2,3-cd)pyrene 6.7 

Isodrin 33 

Isophorone 33 

Isosafrole 33 

Kepone 1300 

Methapyrilene 33 

3-Methylcholanthrene 33 

4,4'-Methylenebis(2-chloroaniline) 33 

Methyl methanesulfonate 33 

2-Methylnaphthalene 6.7 

1-Methylnaphthalene 6.7 

Methyl parathion 33 

2-Methylphenol 33 

4-Methylphenol 33 

3-Methylphenol & 4-Methylphenol 33 

Naphthalene 6.7 

1,4-Naphthoquinone 33 

1-Naphthylamine 33 

2-Naphthylamine 33 

2-Nitroaniline 170 

3-Nitroaniline 170 

4-Nitroaniline 170 
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Table 2 B  
8270C Soil Low Level Method Code 42 Reporting Limits 

 

Compuound 
Reporting Limit 

ug/kg 
Nitrobenzene 6.7 

2-Nitrophenol 33 

4-Nitrophenol 170 

4-Nitroquinoline-1-oxide 170 

N-Nitrosodi-n-butylamine 33 

N-Nitrosodiethylamine 33 

N-Nitrosodimethylamine 33 

N-Nitrosodiphenylamine (1) 6.7 

N-Nitrosodiphenylamine 6.7 

N-Nitrosodi-n-propylamine 6.7 

N-Nitrosomethylethylamine 33 

N-Nitrosomorpholine 33 

N-Nitrosopiperidine 33 

N-Nitrosopyrrolidine 33 

N-Nitro-o-toluidine 33 

5-Nitro-o-toluidine 33 

2,2'-oxybis(1-Chloropropane) 6.7 

Parathion 33 

Pentachlorobenzene 33 

Pentachloroethane 33 

Pentachloronitrobenzene 33 

Pentachlorophenol 33 

Phenacetin 33 

Phenanthrene 6.7 

Phenol 6.7 

p-Phenylene diamine 670 

Phorate 33 

2-Picoline 33 

Pronamide 33 

Pyrene 6.7 

Pyridine 33 

Safrole 33 

Sulfotepp 33 

1,2,4,5-Tetrachlorobenzene 33 

2,3,4,6-Tetrachlorophenol 33 
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Table 2 B  
8270C Soil Low Level Method Code 42 Reporting Limits 

 

Compuound 
Reporting Limit 

ug/kg 
2,3,5,6-Tetrachlorophenol 33 

Tetraethyldithiopyrophosphate 33 

Thionazin 33 

1,2,4-Trichlorobenzene 6.7 

2,4,5-Trichlorophenol 33 

2,4,6-Trichlorophenol 33 

O,O,O-Triethyl phosphorothioate 33 

1,3,5-Trinitrobenzene 33 
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Table 2 C 
8270C Low Level Water Method Code QL Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
a,a-Dimethylphenethylamine 10 

Acenaphthene 2 

Acenaphthylene 2 

Acetophenone 10 

2-Acetylaminofluorene 10 

4-Aminobiphenyl 10 

Aniline 10 

Anthracene 2 

Aramite 10 

Aramite (total) 10 

Atrazine 10 

Benzaldehyde 10 

Benzenethiol 10 

Benzidine 200 

Benzo(a)anthracene 2 

Benzo(b)fluoranthene 2 

Benzo(k)fluoranthene 2 

Benzoic acid 50 

Benzo(ghi)perylene 2 

Benzo(a)pyrene 2 

Benzotrichloride 100 

Benzyl alcohol 10 

1,1'-Biphenyl 10 

Biphenyl 10 

bis(2-Chloroethoxy)methane 10 

bis(2-Chloroethyl) ether 2 

bis(2-Chloroisopropyl) ether 2 

bis(2-Ethylhexyl) phthalate 10 

2-Bromonaphthalene 10 

4-Bromophenyl phenyl ether 10 

Butyl benzyl phthalate 10 

Caprolactam 50 

Carbaryl 10 
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Table 2 C 
8270C Low Level Water Method Code QL Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
Carbazole 2 

p-Chloroaniline 10 

4-Chloroaniline 10 

Chlorobenzilate 10 

p-Chlorobenzilate 10 

4-Chloro-3-methylphenol 10 

p-Chloro-m-cresol 10 

2-Chloronaphthalene 2 

2-Chlorophenol 10 

4-Chlorophenyl phenyl ether 10 

Chrysene 2 

6-Methylchrysene 10 

Cresols (total) 10 

Diallate 10 

Dibenz(a,h)acridine 10 

Dibenz(a,h)anthracene 2 

Dibenzo(a,h)anthracene 2 

Dibenzofuran 10 

1,2-Dibromo-3-chloropropane 10 

Di-n-butyl phthalate 10 

1,2-Dichlorobenzene 2 

o-Dichlorobenzene 2 

1,3-Dichlorobenzene 2 

m-Dichlorobenzene 2 

1,4-Dichlorobenzene 2 

p-Dichlorobenzene 2 

3,3'-Dichlorobenzidine 10 

2,4-Dichlorophenol 2 

2,6-Dichlorophenol 2 

Diethyl phthalate 10 

Dimethoate 10 

p-Dimethylaminoazobenzene 10 

N,N-Dimethylaniline 10 

7,12-Dimethylbenz(a)anthracene 10 

3,3'-Dimethylbenzidine 100 
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Table 2 C 
8270C Low Level Water Method Code QL Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
alpha,alpha-Dimethylphenethylamine 10 

2,4-Dimethylphenol 10 

Dimethyl phthalate 10 

m-Dinitrobenzene 10 

1,3-Dinitrobenzene 10 

2-Methyl-4,6-dinitrophenol 50 

4,6-Dinitro-o-cresol 50 

4,6-Dinitro-2-methylphenol 50 

2,4-Dinitrophenol 50 

2,4-Dinitrotoluene 10 

2,6-Dinitrotoluene 10 

2-sec-Butyl-4,6-dinitrophenol 10 

Dinoseb 10 

Di-n-octyl phthalate 10 

1,4-Dioxane 2 

Diphenylamine 2 

1,2-Diphenylhydrazine 2 

1,2-Diphenylhydrazine (as Azobenzene) 2 

Disulfoton 10 

Ethyl methanesulfonate 10 

Famphur 100 

Fluoranthene 2 

Fluorene 2 

Hexachlorobenzene 2 

Hexachlorobutadiene 2 

Hexachlorocyclopentadiene 10 

Hexachloroethane 10 

Hexachlorophene -- 

Hexachloropropene 10 

Indeno(1,2,3-cd)pyrene 2 

Isodrin 10 

Isophorone 10 

Isosafrole 10 

Kepone 40 

Methapyrilene 10 
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Table 2 C 
8270C Low Level Water Method Code QL Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
3-Methylcholanthrene 10 

4,4'-Methylenebis(2-chloroaniline) 10 

Methyl methanesulfonate 10 

2-Methylnaphthalene 2 

1-Methylnaphthalene 2 

Methyl parathion 10 

2-Methylphenol 10 

3-Methylphenol 10 

4-Methylphenol 10 

3-Methylphenol & 4-Methylphenol 10 

Naphthalene 2 

1,4-Naphthoquinone 10 

1-Naphthylamine 10 

2-Naphthylamine 10 

2-Nitroaniline 50 

3-Nitroaniline 50 

4-Nitroaniline 50 

p-Nitroaniline 50 

Nitrobenzene 2 

4-Nitrobiphenyl 10 

2-Nitrophenol 10 

4-Nitrophenol 50 

4-Nitroquinoline-1-oxide 100 

N-Nitrosodi-n-butylamine 10 

N-Nitrosodiethylamine 10 

N-Nitrosodimethylamine 10 

N-Nitrosodiphenylamine 2 

N-Nitrosodiphenylamine (1) 2 

N-Nitrosodi-n-propylamine 2 

N-Nitrosomethylethylamine 10 

N-Nitrosomorpholine 10 

N-Nitrosopiperidine 10 

N-Nitrosopyrrolidine 10 

5-Nitro-o-toluidine 100 

2,2'-oxybis(1-Chloropropane) 2 
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Table 2 C 
8270C Low Level Water Method Code QL Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
Parathion 10 

Pentachlorobenzene 10 

Pentachloroethane 20 

Pentachloronitrobenzene 10 

Pentachlorophenol 10 

Phenacetin 10 

Phenanthrene 2 

Phenol 2 

p-Phenylene diamine 400 

Phorate 10 

2-Picoline 10 

Pronamide 10 

Pyrene 2 

Pyridine 10 

Safrole 10 

Sevin 10 

Sulfotepp 10 

1,2,4,5-Tetrachlorobenzene 10 

2,3,4,6-Tetrachlorophenol 10 

2,3,5,6-Tetrachlorophenol 10 

1,2,3,4-Tetrahydronaphthalene 10 

Thionazin 10 

o-Toluidine 10 

1,2,4-Trichlorobenzene 2 

2,4,5-Trichlorophenol 10 

2,4,6-Trichlorophenol 10 

O,O,O-Triethyl phosphorothioate 10 

Trifluralin 10 

1,3,5-Trinitrobenzene 10 

1-Nitronaphthalene 10 

3&4 Methylphenol total 10 
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Table 2 D 
8270C Low Level Soil Method Code QL Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
a,a-Dimethylphenethylamine 330 
Acenaphthene 67 
Acenaphthylene 67 
Acetophenone 330 
2-Acetylaminofluorene 330 
4-Aminobiphenyl 330 
Aniline 330 
Anthracene 67 
Aramite 330 
Aramite (total) 330 
Atrazine 330 
Benzaldehyde 330 
Benzenethiol 330 
Benzidine 6700 
Benzo(a)anthracene 67 
Benzo(b)fluoranthene 67 
Benzo(k)fluoranthene 67 
Benzoic acid 1700 
Benzo(ghi)perylene 67 
Benzo(a)pyrene 67 
Benzyl alcohol 330 
1,1'-Biphenyl 330 
bis(2-Chloroethoxy)methane 330 
bis(2-Chloroethyl) ether 67 
bis(2-Chloroisopropyl) ether 67 
bis(2-Ethylhexyl) phthalate 330 
4-Bromophenyl phenyl ether 330 
Butyl benzyl phthalate 330 
Caprolactam 1700 
Carbazole 67 
p-Chloroaniline 330 
4-Chloroaniline 330 
Chlorobenzilate 330 
p-Chlorobenzilate 330 
4-Chloro-3-methylphenol 330 
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Table 2 D 
8270C Low Level Soil Method Code QL Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
p-Chloro-m-cresol 330 
2-Chloronaphthalene 67 
2-Chlorophenol 330 
4-Chlorophenyl phenyl ether 330 
Chrysene 67 
6-Methylchrysene 330 
Diallate 330 
Dibenz(a,h)acridine 330 
Dibenz(a,h)anthracene 67 
Dibenzo(a,h)anthracene 67 
Dibenzofuran 330 
Di-n-butyl phthalate 330 
1,2-Dichlorobenzene 67 
o-Dichlorobenzene 67 
1,3-Dichlorobenzene 67 
m-Dichlorobenzene 67 
1,4-Dichlorobenzene 67 
p-Dichlorobenzene 67 
3,3'-Dichlorobenzidine 330 
2,4-Dichlorophenol 67 
2,6-Dichlorophenol 67 
Diethyl phthalate 330 
O,O-Diethyl-O-(2-pyrazinyl) 
phosphorothioate 330 
Dimethoate 330 
p-Dimethylaminoazobenzene 330 
7,12-Dimethylbenz(a)anthracene 330 
3,3'-Dimethylbenzidine 1700 
alpha,alpha-Dimethylphenethylamine 330 
2,4-Dimethylphenol 330 
Dimethyl phthalate 330 
m-Dinitrobenzene 330 
1,3-Dinitrobenzene 330 
4,6-Dinitro-o-cresol 1700 
2-Methyl-4,6-dinitrophenol 1700 
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Table 2 D 
8270C Low Level Soil Method Code QL Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
4,6-Dinitro-2-methylphenol 1700 
2,4-Dinitrophenol 1700 
2,4-Dinitrotoluene 330 
2,6-Dinitrotoluene 330 
2-sec-Butyl-4,6-dinitrophenol 330 
Dinoseb 330 
Di-n-octyl phthalate 330 
1,4-Dioxane 67 
1,2-Diphenylhydrazine (as Azobenzene) 67 
1,2-Diphenylhydrazine 67 
Disulfoton 330 
Ethyl methanesulfonate 330 
Famphur 3300 
Fluoranthene 67 
Fluorene 67 
Hexachlorobenzene 67 
Hexachlorobutadiene 67 
Hexachlorocyclopentadiene 330 
Hexachloro-1,3-cyclopentadiene 330 
Hexachloroethane 330 
Hexachlorophene -- 
Hexachloropropene 330 
Indeno(1,2,3-cd)pyrene 67 
Isodrin 330 
Isophorone 330 
Isosafrole 330 
Kepone 13000 
Methapyrilene 330 
3-Methylcholanthrene 330 
4,4'-Methylenebis(2-chloroaniline) 330 
Methyl methanesulfonate 330 
2-Methylnaphthalene 67 
1-Methylnaphthalene 67 
Methyl parathion 330 
2-Methylphenol 330 
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Table 2 D 
8270C Low Level Soil Method Code QL Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
4-Methylphenol 330 
3-Methylphenol & 4-Methylphenol 330 
Naphthalene 67 
1,4-Naphthoquinone 330 
1-Naphthylamine 330 
2-Naphthylamine 330 
2-Nitroaniline 1700 
3-Nitroaniline 1700 
m-Nitroaniline 1700 
4-Nitroaniline 1700 
p-Nitroaniline 1700 
Nitrobenzene 67 
2-Nitrophenol 330 
4-Nitrophenol 1700 
4-Nitroquinoline-1-oxide 1700 
N-Nitrosodi-n-butylamine 330 
N-Nitrosodiethylamine 330 
N-Nitrosodimethylamine 330 
N-Nitrosodiphenylamine (1) 67 
N-Nitrosodiphenylamine 67 
N-Nitrosodi-n-propylamine 67 
N-Nitrosomethylethylamine 330 
N-Nitrosomorpholine 330 
N-Nitrosopiperidine 330 
N-Nitrosopyrrolidine 330 
5-Nitro-o-toluidine 330 
2,2'-oxybis(1-Chloropropane) 67 
Parathion 330 
Pentachlorobenzene 330 
Pentachloroethane 330 
Pentachloronitrobenzene 330 
Pentachlorophenol 330 
Phenacetin 330 
Phenanthrene 67 
Phenol 67 
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Table 2 D 
8270C Low Level Soil Method Code QL Reporting Limits 

 

Compound 
Reporting Limit 

ug/L 
p-Phenylene diamine 6700 
Phorate 330 
2-Picoline 330 
Pronamide 330 
Pyrene 67 
Pyridine 330 
Safrole 330 
Sulfotepp 330 
1,2,4,5-Tetrachlorobenzene 330 
2,3,4,6-Tetrachlorophenol 330 
2,3,5,6-Tetrachlorophenol 330 
Tetraethyldithiopyrophosphate 330 
Thionazin 330 
o-Toluidine 330 
1,2,4-Trichlorobenzene 67 
2,4,5-Trichlorophenol 330 
2,4,6-Trichlorophenol 330 
O,O,O-Triethyl phosphorothioate 330 
1,3,5-Trinitrobenzene 330 
3&4 Methylphenol total 330 
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Table 3 

Reportable Analytes for TestAmerica Pittsburgh Standard Tests, Primary Standard 
 

Analyte CAS Number Routinely 
Calibrated 

Compounds  

TCLP TCL Appendix IX 

Pyridine 110-86-1  X X  X 
N-nitrosodimethylamine 62-75-9 X   X 
Aniline 62-53-3 X   X 
Phenol 108-95-2 X  X X 
Bis(2-chloroethyl)ether 111-44-4 X  X X 
2-Chlorophenol 95-57-8 X  X X 
1,3-Dichlorobenzene 541-73-1 X  X X 
1,4-Dichlorobenzene 106-46-7 X X X X 
Benzyl alcohol 100-51-6 X   X 
1,2-Dichlorobenzene 95-50-1 X  X X 
2-Methylphenol 95-48-7 X X X X 
2,2’-oxybis(1-chloropropane)1 180-60-1 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 
2,4-Dimethylphenol 105-67-9 X  X X 
Benzoic acid 65-85-0 X    
Bis(2-chloroethoxy)methane 111-91-1 X  X X 
2,4-Dichlorophenol 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 
Hexachlorobutadiene 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 
Hexachlorocyclopentadiene 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 
Acenaphthene 83-32-9 X  X X 
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Table 3 

Reportable Analytes for TestAmerica Pittsburgh Standard Tests, Primary Standard 
 

Analyte CAS Number Routinely 
Calibrated 

Compounds  

TCLP TCL Appendix IX 

2,4-Dinitrophenol 51-28-5 X  X X 
4-Nitrophenol 100-02-7 X  X X 
Dibenzofuran 132-64-9 X  X X 
2,4-Dinitrotoluene 121-14-2 X X X X 
2,6-Dinitrotoluene 606-20-2 X  X X 
Diethylphthalate 84-66-2 X  X X 
4-Chlorophenyl phenyl ether 7005-72-3 X  X X 
Fluorene 86-73-7 X  X X 
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 103-33-3 X    
4-Bromophenyl phenyl ether 101-55-3 X  X X 
Hexachlorobenzene 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 
Fluoranthene 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)fluoranthene 205-99-2 X  X X 
Benzo(k)fluoranthene 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)perylene 191-24-2 X  X X 
Atrazine 1912-24-9 X  X  
1,4-Dioxane 123-91-1 X  X  
Benzaldehyde 100-52-7 X  X  
Acetophenone 98-68-2 X  X  
Caprolactam 105-60-2 X  X  
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Table 3 

Reportable Analytes for TestAmerica Pittsburgh Standard Tests, Primary Standard 
 

Analyte CAS Number Routinely 
Calibrated 

Compounds  

TCLP TCL Appendix IX 

1,1-Biphenyl 92-52-4 X  X  
2-Naphthylamine 91-59-8 X  X  

 

1 2,2’oxybis(1-chloropropane) was formally 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. 
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Table 4 

Reportable analytes for TestAmerica Pittsburgh Standard Tests, 
Appendix IX Standard 

 
Semivolatiles CAS Number Appendix IX 
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 
o,o,o-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 
1,2,4,5-Tetrachlorobenzene 95-94-3 X 
Isosafrole 120-58-1 X 
1,4-Dinitrobenzene 100-25-4  
1,4-Naphthoquinone 130-15-4 X 
1,3-Dinitrobenzene 99-65-0 X 
Pentachlorobenzene 608-93-5 X 
1-Naphthylamine 134-32-7 X 
2-Naphthylamine 91-59-8 X 
2,3,4,6-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 
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Table 4 

Reportable analytes for TestAmerica Pittsburgh Standard Tests, 
Appendix IX Standard 

 
Semivolatiles CAS Number Appendix IX 
Disulfoton2 298-04-4 X 
2-secbutyl-4,6-dinitrophenol (Dinoseb)2 88-85-7 X 
Methyl parathion2 298-00-0 X 
4-Nitroquinoline-1-oxide 56-57-5 X 
Parathion2 56-38-2 X 
Isodrin3 465-73-6 X 
Kepone  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 
Diphenylamine5 122-39-4 X 

2 May also be analyzed by method 8141A, which can achieve lower reporting limits. 

3 May also be analyzed by method 8081A, which can achieve lower reporting limits 

4   Hexachlorophene is a required analyte for Appendix IX.  This compound is not stable, and therefore not included in 
the calibration standard.  The characteristic ions for hexachlorophene are searched for in the chromatogram. 

5 Diphenylamine is a required compound for Appendix IX.  N-nitrosodiphenylamine decomposes in the injection port to 
form diphenylamine.  Therefore these two compounds cannot be distinguished.  Diphenylamine is not included in the 
calibration standard. 

TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING



This is a Controlled Document.  When Printed it Becomes Uncontrolled. 

 

TestAmerica Pittsburgh 
SOP No. PT-MS-001, Rev. 11 
Effective Date:  11/17/09 
Page No.: 81 of 141 

 

Controlled Source:  Intranet 

 

 

 
Table 5 

Suggested Instrumental Conditions 
 
Mass Range 35-500 amu 
Scan Time <1 second/scan 
Initial Column Temperature/Hold Time 40oC for 2 minutes 
Column Temperature Program 40 - 320oC at 11.5oC/min 
Final Column Temperature/Hold Time 320oC (until at least one minute after 

benzo(g,h,i)perylene has eluted) 
Total Run time 0.5 min based on the last compound of cont. Cal. 
Injector Temperature 250 - 300oC 
Transfer Line Temperature 250 - 300oC 
Source Temperature According to manufacturer's 

specifications 
Injector Grob-type, split / splitless 
Sample Volume 1 or 2 µl 
Carrier Gas Helium at 30 cm/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 <1% of mass 198 
198 Base peak, 100% relative abundance 
199 5 - 9% of mass 198 
275 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 
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Table 7 

 
Analytes in Approximate Retention Time Order and Characteristic Ions, Primary Standard 

Analyte Primary Secondary Tertiary 

N-nitrosodimethylamine 74 42  
Pyridine 79 52  
2-Fluorophenol (Surrogate Standard) 112 64 63 
Phenol-d6 (Surrogate Standard) 99 42 71 
Acetophenone 105 77 51 
Aniline 93 66  
Benzaldehyde 77 105 106 
Phenol 94 65 66 
Bis(2-chloroethyl)ether 93 63 95 
2-Chlorophenol 128 64 130 
1,3-Dichlorobenzene 146 148 111 
1,4-Dichlorobenzene-d4 (Internal 
Standard) 

152 150 115 

1,4-Dichlorobenzene 146 148 111 
Benzyl Alcohol 108 79 77 
Caprolactam 113 55 56 
1,2-Dichlorobenzene 146 148 111 
2-Methylphenol 108 107 79 
2,2’-oxybis(1-chloropropane)1 45 77 121 
4-Methylphenol 108 107 79 
N-Nitroso-di-n-propylamine 70 42 101,130 
Hexachloroethane 117 201 199 
Nitrobenzene-d5 (Surrogate 
Standard) 

82 128 54 

1,1-Biphenyl 154 153 76 
Nitrobenzene 77 123 65 
Isophorone 82 95 138 
2-Naphthylamine 143 115 116 
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 (Internal Standard) 136 68 54 
Atrazine 200 173 215 
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 
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Table 7 
 

Analytes in Approximate Retention Time Order and Characteristic Ions, Primary Standard 
Analyte Primary Secondary Tertiary 

Hexachlorocyclopentadiene 237 235 272 
2,4,6-Trichlorophenol 196 198 200 
2,4,5-Trichlorophenol 196 198 200 
2-Fluorobiphenyl (Surrogate 
Standard) 

172 171 170 

2-Chloronaphthalene 162 164 127 
2-Nitroaniline 65 92 138 
Dimethylphthalate 163 194 164 
Acenaphthylene 152 151 153 
2,6-Dinitrotoluene 165 89 63 
Acenaphthene-d10 (Internal 
Standard) 

164 162 160 

3-Nitroaniline 138 108 92 
Acenaphthene 153 152 154 
2,4-Dinitrophenol 184 63 154 
Dibenzofuran 168 139 84 
4-Nitrophenol 139 109 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 51 105 
N-Nitrosodiphenylamine 169 168 167 
2,4,6-Tribromophenol (Surrogate 
Standard) 

330 332 141 

Azobenzene 77 182 105 
4-Bromophenylphenylether 248 250 141 
Hexachlorobenzene 284 142 249 
Pentachlorophenol 266 264 268 
Phenanthrene-d10 (Internal 
Standard) 

188 94 80 

Phenanthrene 178 179 176 
Anthracene 178 179 176 
Carbazole 167 166 168 
Di-n-butylphthalate 149 150 104 
Fluoranthene 202 101 203 
Benzidine 184 92 185 
Pyrene 202 200 203 
Terphenyl-d14 (Surrogate Standard) 244 122 212 
Butylbenzylphthalate 149 91 206 
Benzo(a)Anthracene 228 229 226 
Chrysene-d12 (Internal Standard) 240 120 236 
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Table 7 
 

Analytes in Approximate Retention Time Order and Characteristic Ions, Primary Standard 
Analyte Primary Secondary Tertiary 

3,3'-Dichlorobenzidine 252 254 126 
Chrysene 228 226 229 
Bis(2-ethylhexyl)phthalate 149 167 279 
Perylene-d12 (Internal Standard) 264 260 265 
Di-n-octylphthalate 149 167 43 
Benzo(b)fluoranthene 252 253 125 
Benzo(k)fluoranthene 252 253 125 
Benzo(a)pyrene 252 253 125 
Indeno(1,2,3-cd)pyrene 276 138 277 
Dibenz(a,h)anthracene 278 139 279 
Benzo(g,h,i)perylene 276 138 277 
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Table 8 

 
Analytes in Approximate Retention Time Order and Characteristic Ions, Appendix IX Standard 

 
Analyte Primary Secondary Tertiary 

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 105 77 120 
N-Nitrosopyrrolidine 100 41 42 
N-Nitrosomorpholine 116 56 86 
o-Toluidine 106 107 77 
3-Methylphenol 108 107 77 
N-Nitrosopiperidine 114 42 55 
o,o,o-Triethyl-Phosphorothioate 198 121 93 
a,a-Dimethyl-phenethylamine 58 91  
2,6-Dichlorophenol 162 164 63 
Hexachloropropene 213 215 211 
p-Phenylenediamine 108 80 107 
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 
1-Naphthylamine 143 115 116 
2-Naphthylamine 143 115 116 
2,3,4,6-Tetrachlorophenol 232 230 131 
5-Nitro-o-toluidine  152 77 106 
Thionazin 97 96 143 
1,3,5-Trinitrobenzene 213 75 120 
Sulfotepp 97 322 202 
Phorate 121 75 260 
Phenacetin 108 179 109 
Diallate 86 43 234 
Dimethoate 87 93 125 
4-Aminobiphenyl 169 168 170 
Pentachloronitrobenzene 237 142 214 
Pronamide 173 175 255 
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Table 8 
 

Analytes in Approximate Retention Time Order and Characteristic Ions, Appendix IX Standard 
 

Analyte Primary Secondary Tertiary 
Disulfoton 88 97 89 
2-secbutyl-4,6-dinitrophenol (Dinoseb) 211 163 147 
Methyl parathion 109 125 263 
4-Nitroquinoline-1-oxide 190 128 160 
Parathion 109 97 291 
Isodrin 193 66 195 
Kepone 272 274 237 
Famphur 218 125 93 
Methapyrilene  58 97 72 
Aramite 1 185 135 63 
Aramite 2 185 135 63 
p-(Dimethylamino)azobenzene 120 225 77 
p-Chlorobenzilate 251 139 253 
3,3'-Dimethylbenzidine 212 213 211 
2-Acetylaminofluorene 181 180 223 
Dibenz(a,j)acridine 279 280 277 
7,12-Dimethylbenz(a)anthracene 256 241 120 
3-Methylcholanthrene 268 252 253 
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Table 9 
8270C  Routine LCS and Spike Control Compounds and Control Limits 

Water   LCS Spike 

Compound Units Spike Level LCL UCL RPD LCL UCL RPD 
Acenaphthene ug/L 50 40 97 32 31 131 39 

4-Bromophenyl phenyl ether ug/L 50 40 105 40 51 125 37 

Butyl benzyl phthalate ug/L 50 39 105 35 37 132 63 

4-Chloro-3-methylphenol ug/L 50 38 100 32 31 127 83 

2-Chlorophenol ug/L 50 38 97 31 10 129 139 

1,4-Dichlorobenzene ug/L 50 38 94 33 18 107 60 

2,4-Dinitrotoluene ug/L 50 37 103 32 41 130 53 

Hexachloroethane ug/L 50 35 96 43 10 111 63 

4-Methylphenol ug/L 100 33 106 34 28 125 77 

Naphthalene ug/L 50 38 98 39 29 118 45 

4-Nitrophenol ug/L 50 30 112 39 10 163 118 

N-Nitrosodi-n-propylamine ug/L 50 36 102 36 39 122 47 

Pentachlorophenol ug/L 50 13 120 56 10 165 98 

Phenol ug/L 50 36 98 35 10 135 115 

Pyrene ug/L 50 39 108 38 37 132 45 

1,2,4-Trichlorobenzene ug/L 50 39 97 32 10 142 52 

Soil   LCS Spike 
Compound Units Spike Level LCL UCL RPD LCL UCL RPD 
Acenaphthene ug/kg 1665 38 112 51 15 130 50 

4-Bromophenyl phenyl ether ug/kg 1665 46 120 81 27 136 48 

Butyl benzyl phthalate ug/kg 1665 47 115 54 27 130 48 

4-Chloro-3-methylphenol ug/kg 1665 39 111 52 16 128 52 

2-Chlorophenol ug/kg 1665 38 109 62 16 120 54 

1,4-Dichlorobenzene ug/kg 1665 36 107 57 20 105 62 

2,4-Dinitrotoluene ug/kg 1665 35 117 50 15 132 49 

Hexachloroethane ug/kg 1665 40 106 53 13 111 63 

4-Methylphenol ug/kg 3333 41 117 87 17 131 50 

Naphthalene ug/kg 1665 44 109 64 10 140 56 

4-Nitrophenol ug/kg 1665 30 125 43 10 154 88 

N-Nitrosodi-n-propylamine ug/kg 1665 36 114 45 30 118 51 

Pentachlorophenol ug/kg 1665 21 127 52 10 136 123 

Phenol ug/kg 1665 36 110 55 19 119 50 

Pyrene ug/kg 1665 43 118 48 10 168 69 

1,2,4-Trichlorobenzene ug/kg 1665 37 111 58 21 118 49 
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Table 9A 
 Low Level 8270C (Spike Method Code 42) - LCS and Spike Control Compounds and Control Limits 

Water   LCS Spike 

Compound Units Spike Level LCL UCL RPD LCL UCL RPD 
Acenaphthene ug/L 20 35 96 41 35 96 41 

4-Bromophenyl phenyl ether ug/L 20 39 94 40 39 94 40 

Butyl benzyl phthalate ug/L 20 33 106 40 33 106 40 

4-Chloro-3-methylphenol ug/L 20 41 99 42 41 99 42 

2-Chlorophenol ug/L 20 39 93 39 39 93 39 

1,4-Dichlorobenzene ug/L 20 36 91 41 36 91 41 

2,4-Dinitrotoluene ug/L 20 37 120 39 37 120 39 

Hexachloroethane ug/L 20 38 91 39 38 91 39 

4-Methylphenol ug/L 40 41 92 41 41 92 41 

Naphthalene ug/L 20 40 89 43 40 89 43 

4-Nitrophenol ug/L 20 39 110 42 39 110 42 

N-Nitrosodi-n-propylamine ug/L 20 41 96 43 41 96 43 

Pentachlorophenol ug/L 20 23 108 42 23 108 42 

Phenol ug/L 20 38 95 39 38 95 39 

Pyrene ug/L 20 30 106 42 30 106 42 

1,2,4-Trichlorobenzene ug/L 20 35 95 45 35 95 45 

Soil   LCS Spike 
Compound Units Spike Level LCL UCL RPD LCL UCL RPD 
Acenaphthene ug/kg 667 34 107 36 34 107 36 

4-Bromophenyl phenyl ether ug/kg 667 37 105 20 37 105 20 

Butyl benzyl phthalate ug/kg 667 35 110 34 35 110 34 

4-Chloro-3-methylphenol ug/kg 667 37 114 31 37 114 31 

2-Chlorophenol ug/kg 667 45 99 40 45 99 40 

1,4-Dichlorobenzene ug/kg 667 39 103 39 39 103 39 

2,4-Dinitrotoluene ug/kg 667 42 118 33 42 118 33 

Hexachloroethane ug/kg 667 40 102 37 40 102 37 

4-Methylphenol ug/kg 1334 40 113 42 40 113 42 

Naphthalene ug/kg 667 38 103 25 38 103 25 

4-Nitrophenol ug/kg 667 24 132 37 24 132 37 

N-Nitrosodi-n-propylamine ug/kg 667 39 111 32 39 111 32 

Pentachlorophenol ug/kg 667 18 117 37 18 117 37 

Phenol ug/kg 667 44 100 40 44 100 40 
Pyrene ug/kg 667 28 116 28 28 116 28 
1,2,4-Trichlorobenzene ug/kg 667 38 103 40 38 103 40 
All samples are spiked with full analytes and the above compounds are the control analytes. 

TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING



This is a Controlled Document.  When Printed it Becomes Uncontrolled. 

 

TestAmerica Pittsburgh 
SOP No. PT-MS-001, Rev. 11 
Effective Date:  11/17/09 
Page No.: 89 of 141 

 

Controlled Source:  Intranet 

 

 

Table 9B 
Low Level 8270C (Spike Method Code QL)- LCS and Spike Control Compounds and Control Limits 

Water   LCS Spike 

Compound Units Spike Level LCL UCL RPD LCL UCL RPD 
Acenaphthene ug/L 200 40 97 32 31 131 39 

4-Bromophenyl phenyl ether ug/L 200 40 105 40 51 125 37 

Butyl benzyl phthalate ug/L 200 39 105 35 37 132 63 

4-Chloro-3-methylphenol ug/L 200 38 100 32 31 127 83 

2-Chlorophenol ug/L 200 38 97 31 10 129 139 

1,4-Dichlorobenzene ug/L 200 38 94 33 18 107 60 

2,4-Dinitrotoluene ug/L 200 37 103 32 41 130 53 

Hexachloroethane ug/L 200 35 96 43 10 111 63 

4-Methylphenol ug/L 400 33 106 34 28 125 77 

Naphthalene ug/L 200 38 98 39 29 118 45 

4-Nitrophenol ug/L 200 30 112 39 10 163 118 

N-Nitrosodi-n-propylamine ug/L 200 36 102 36 39 122 47 

Pentachlorophenol ug/L 200 13 120 56 10 165 98 

Phenol ug/L 200 36 98 35 10 135 115 

Pyrene ug/L 200 39 108 38 37 132 45 

1,2,4-Trichlorobenzene ug/L 200 39 97 32 10 142 52 

Soil   LCS Spike 
Compound Units Spike Level LCL UCL RPD LCL UCL RPD 
Acenaphthene ug/kg 6667 38 112 51 15 130 50 

4-Bromophenyl phenyl ether ug/kg 6667 46 120 81 27 136 48 

Butyl benzyl phthalate ug/kg 6667 47 115 54 27 130 48 

4-Chloro-3-methylphenol ug/kg 6667 39 111 52 16 128 52 

2-Chlorophenol ug/kg 6667 38 109 62 16 120 54 

1,4-Dichlorobenzene ug/kg 6667 36 107 57 20 105 62 

2,4-Dinitrotoluene ug/kg 6667 35 117 50 15 132 49 

Hexachloroethane ug/kg 6667 40 106 53 13 111 63 

4-Methylphenol ug/kg 13334 41 117 87 17 131 50 

Naphthalene ug/kg 6667 44 109 64 10 140 56 

4-Nitrophenol ug/kg 6667 30 125 43 10 154 88 

N-Nitrosodi-n-propylamine ug/kg 6667 36 114 45 30 118 51 

Pentachlorophenol ug/kg 6667 21 127 52 10 136 123 

Phenol ug/kg 6667 36 110 55 19 119 50 

Pyrene ug/kg 6667 43 118 48 10 168 69 

1,2,4-Trichlorobenzene ug/kg 6667 37 111 58 21 118 49 
All samples are spiked with full analytes and the above compounds are the control analytes. 
Samples extracted for QL method are prepared at the time of analysis at a 10X dilution.  All control limits are subject to change. 
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Table 10 

 
TCLP LCS Compounds 

 
LCS Compounds Spiking Level, ng/µL in extract1 

1,4-Dichlorobenzene 100 
2,4-Dinitrotoluene 100 
Hexachlorobenzene 100 
Hexachlorobutadiene 100 
Hexachloroethane 100 
2-Methylphenol 100 
3 & 4-Methylphenol 200 
Nitrobenzene 100 
Pentachlorophenol 100 
Pyridine 100 
2,4,5-Trichlorophenol 100 
2,4,6-Trichlorophenol 100 

1  Levels are 50 ng/μL if 2 μL 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 Routine 8270C 
Spiking 

Concentration, 
ug/mL  

Low Level 8270C 
Spiked Method Code 

42 

Low Level 8270C 
Spiked Method Code 

QL 

Nitrobenzene-d5 100 20 200 
2-Fluorobiphenyl 100 20 200 
Terphenyl-d14 100 20 200 
1,2-Dichlorobenzene-d41 100 20 200 
Phenol-d6 150 30 300 
2-Fluorophenol 150 30 300 
2,4,6-Tribromophenol 150 30 300 
2-Chlorophenol-d41 150 30 300 

1 Included in standard mix, but not routinely evaluated for method 8270C 
Samples extracted for QL method are prepared at the time of analysis at a 10X dilution. 
Recovery limits for surrogates are generated from historical data and are maintained by the QA department. 
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Table 12 - Calibration Levels, ug/ml (for 2ul injection) 
 

Analytes Level 
1 

Level 
2 

Level 
3 

Level 
4 

Level 
5 

Level 
6 

Level 
7  

Level 
8 

 Pyridine 0.2 1.0 2.0 5.0 10.0 20.0 30.0  40.0 
N-nitrosodimethylamine 0.2 1.0 2.0 5.0 10.0 20.0 30.0  

 40.0 
Aniline 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Phenol 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Bis(2-chloroethyl)ether 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2-Chlorophenol 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
1,3-Dichlorobenzene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
1,4-Dichlorobenzene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Benzyl alcohol 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
1,2-Dichlorobenzene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2-Methylphenol 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2,2’-oxybis(1-chloropropane)1 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
4-Methylphenol 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
N-Nitroso-di-n-propylamine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Hexachloroethane 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Nitrobenzene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Isophorone 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2-Nitrophenol 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2,4-Dimethylphenol 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Benzoic acid 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Bis(2-chloroethoxy)methane 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2,4-Dichlorophenol 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
1,2,4-Trichlorobenzene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Naphthalene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
4-Chloroaniline 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Hexachlorobutadiene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
4-Chloro-3-methylphenol 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2-Methylnaphthalene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Hexachlorocyclopentadiene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2,4,6-Trichlorophenol 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2,4,5-Trichlorophenol 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2-Chloronaphthalene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2-Nitroaniline 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Dimethyl phthalate 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Acenaphthylene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
3-Nitroaniline 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Acenaphthene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2,4-Dinitrophenol 1.0 2.0 5.0 10.0 15.0 20.0 30.0 40.0 
 4-Nitrophenol 1.0 2.0 5.0 10.0 15.0 20.0 30.0 40.0 
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Table 12 - Calibration Levels, ug/ml (for 2ul injection) 
 

Analytes Level 
1 

Level 
2 

Level 
3 

Level 
4 

Level 
5 

Level 
6 

Level 
7  

Level 
8 

Dibenzofuran 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2,4-Dinitrotoluene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2,6-Dinitrotoluene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Diethylphthalate 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
4-Chlorophenyl phenyl ether 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Fluorene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
4-Nitroaniline 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
4,6-Dinitro-2-methylphenol 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
N-Nitrosodiphenylamine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Azobenzene2 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
4-Bromophenyl phenyl ether 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Hexachlorobenzene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Pentachlorophenol 1.0 2.0 5.0 10.0 15.0 20.0 30.0 40.0 
Phenanthrene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Anthracene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Carbazole 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Di-n-butyl phthalate 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Fluoranthene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Benzidine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Pyrene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Butyl benzyl phthalate 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
3,3'-Dichlorobenzidine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Benzo(a)anthracene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Bis(2-ethylhexyl)phthalate 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Chrysene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Di-n-octylphthalate 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Benzo(b)fluoranthene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Benzo(k)fluoranthene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Benzo(a)pyrene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Indeno(1,2,3-cd)pyrene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Dibenz(a,h)anthracene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Benzo(g,h,i)perylene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 

 1 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 will be 
analyzed as azobenzene. 

TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING



This is a Controlled Document.  When Printed it Becomes Uncontrolled. 

 

TestAmerica Pittsburgh 
SOP No. PT-MS-001, Rev. 11 
Effective Date:  11/17/09 
Page No.: 93 of 141 

 

Controlled Source:  Intranet 

 

 

  

Table 13 - Calibration Levels, Appendix IX Standard, µg/mL (for 2ul injection) 
 

Analytes Level 
1 

Level 
2 

Level 
3 

Level 
4 

Level 
5 

Level 
6 

Level 
7 

Level 
8 

2-Picoline 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
N-Nitrosomethylethylamine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Methyl methanesulfonate 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
N-Nitrosodiethylamine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Ethyl methanesulfonate 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Pentachloroethane 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Acetophenone 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
N-Nitrosopyrrolidine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
N-Nitrosomorpholine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
o-Toluidine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
3-Methylphenol 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
N-Nitrosopiperidine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
o,o,o-Triethyl-Phosphorothioate 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
a,a-Dimethyl-phenethylamine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2,6-Dichlorophenol 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Hexachloropropene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
p-Phenylenediamine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
n-Nitrosodi-n-butylamine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Safrole 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
1,2,4,5-Tetrachlorobenzene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Isosafrole 1 + 2 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
1,4-Dinitrobenzene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
1,4-Naphthoquinone 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
1,3-Dinitrobenzene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Pentachlorobenzene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
1-Naphthylamine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2-Naphthylamine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2,3,4,6-Tetrachlorophenol 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
5-Nitro-o-toluidine  0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Thionazin 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
1,3,5-Trinitrobenzene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Sulfotepp 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Phorate 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Phenacetin 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Diallate 1 + 2 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Dimethoate 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
4-Aminobiphenyl 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Pentachloronitrobenzene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
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Table 13 - Calibration Levels, Appendix IX Standard, µg/mL (for 2ul injection) 
 

Analytes Level 
1 

Level 
2 

Level 
3 

Level 
4 

Level 
5 

Level 
6 

Level 
7 

Level 
8 

Pronamide 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Disulfoton 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2-secbutyl-4,6-dinitrophenol 
(Dinoseb) 

0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 

Methyl parathion 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
4-Nitroquinoline-1-oxide 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Parathion 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Isodrin 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Kepone 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Famphur 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Methapyrilene  0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Aramite 1 and 2 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
p-(Dimethylamino)azobenzene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
p-Chlorobenzilate 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
3,3'-Dimethylbenzidine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
2-Acetylaminofluorene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
Dibenz (a,j)acridine 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
7,12-Dimethylbenz(a)anthracene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 
3-Methylcholanthrene 0.2 1.0 2.0 5.0 10.0 20.0 30.0 40.0 

 

 

Note:  Tables 14 and 14A were removed.  
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Table 15A 
Method 8270C Low Level (Method Code 42) Surrogate QC Acceptance Criteria  

  Water  Soil   

Compound AMT ug/L LCL UCL  AMT ug/kg LCL UCL 
2-Fluorobiphenyl 20 19 107   667 28 108   

2-Fluorophenol 30 10 111   1000 28 107   

2,4,6-Tribromophenol 30 16 122   1000 21 116   

Nitrobenzene-d5 20 23 112   667 27 110   

Phenol-d5 30 15 112   1000 30 112   

Terphenyl-d14 20 10 132   667 21 130   

 

Table 15B 
Method 8270C (Method Code QL) Surrogate QC Acceptance Criteria  

  Water  Soil   

Compound AMT ug/L LCL UCL  AMT ug/kg LCL UCL 
2-Fluorobiphenyl 200 27 104   6667 20 109   

2-Fluorophenol 300 17 102   10000 10 113   

2,4,6-Tribromophenol 300 20 107   10000 10 117   

Nitrobenzene-d5 200 33 103   6667 18 106   

Phenol-d5 300 25 107   10000 18 113   

Terphenyl-d14 200 14 127   6667 10 138   

The acceptance criteria listed above is based on laboratory generated data and are subject to change. 

Samples extracted for QL method are prepared at the time of analysis at a 10X dilution
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17.2   Initial demonstration and MDLi 

 

Volatiles Semivolatiles 

Start Initial 
Demonstration 

Establish 
calibration curve 

Type of 
Compound 

Prepare 4 
replicates at 

curve 
midpoint 

Extract 4 
replicates at 

curve 
midpoint 

Analyze 4 replicates 
and compare to initial 

demonstration 
acceptance criteria 

All 
compounds 
acceptable? 

A 

Optimize
method

No 

Yes 

A

Volatiles Semivolatiles Type of
Compound

Prepare 7
replicates at

reporting
limit

Extract 7 
replicates at 

reporting 
limit 

Analyze 7 replicates
and calculate MDL

MDL
Acceptable? 

Verified? 

Start sample
analysis

Optimize 
method 

No 

Yes

  

                                                 
i This flow diagram is for guidance and cannot cover all eventualities.  Consult the SOP text and a supervisor if in doubt. 
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