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Introduction

Understanding ges phase slandard preparation for embient air methods is paramount to successhul analyses.
Standard preparation using EPA water, wastewater, and soil methods is routing. The anaiyst purchases stock
methanolic standards and dilutes them Into the working range of the instrument. Unlike conventional methods, air
standard preparation is significantly rore time consuming and technigue intensive. Stock standards in
compressed gas cylinders are available for specific method analytes, such as Compendium Method TO14'
compounds, These, howaver, can be cost prohibitive end do not always address the needs of every customer.
Custom blends are gvailable in compressed gas cylinders, but are also costly and usually require four to eight
weeks for preparation and stabilization.

‘This paper addresses several approaches 1o preparing gas phase standards for air toxics analysis. Included are
techniques and caloulations for making multi-component neat mixtures which can be diluted into static ditution
bottles and ultimately into canisters for systern callbration and perlormance checks. These techniques can be
used to help alleviate cost whan specific, non-routine analyses are requested. They can also be utilized by
laborataries not reseiving sufficlent requests for eir toxics analyses to ;uskfy the purchase of a compressed gas
standard.

Alsa discussed sre techniques for using compressed gas standards alone snd combined with siatic dilution bottle
standards te produce working standards in canisters. Some canister cleaning techniguas are specified along with
the imporiance of humidifying canisters for cleaning and standard preparation. Throughaut the paper, good
iaboratory practices are dascribed as these are essential to accurate and reproducible standard preparation.

Preparing Primary Stock Mixtures from Neat Liquids

A static dilution bottle {SDB) is a glass round bottom flask of known volume equipped with a septum-containing
{Mininert) valve. It is used to vaporize angd dilute smail volumes of neet liquids to the gas phase, producing an
intermediate standard. To prepare a gas phase standard in an $DB, a calculated amount of neat compound is
injected into the flask. When preparing a multi-component standard, it is generally easier and more efficient to
prepare an equimalar primary siock mixture of compatible neat compounds and make a single injection of the
mixture into the SOB. This equimolar mixiure is commonly referred la as & soup.

Before preparing the soup, the desired enalytes are identified and categorized according te reactivity. An
effective way fo accomplish this is to group the compounds based on functionality. i.e.. hydrocarbons,
halecarbons, aromatics, alcohols, aldehydes, ketones, etc. If there are only a few compounds in each subset,
decide if any subsets can be combined, such as alcohols, sldehydes, and ketones into a polar soup. The ratio of
the molecuisr weight to the densily provides the volume required for one male of each component. This ratio is
rnultiplied by the desired number of millimales to adjust the volume per component injected. The number of
miflimales injected per component s determined by the cost and availability of neat compounds. and the total
volume of soup required. Soups ars commenly prepared in 2 mi amber vials; therefore an appropriate total soup
volume is 560 ul to 1500 yl.

{Molecular weinht {maimmoli  (Desired mmet immoffcmpl) = Volume{ulymmale componsnt
Density {mgiu})
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The total volume for the soup is determined by summing the individual component volumes, and adjusting the
number of moles injectad if the total volume is greater or less than the desired rangs. To establish the
approximate molar concentration of an individual soup component, the following calcutation is applied:

Number of mmoles injected (mmol). = Molar Congeniration {mmoliul}

Total soup volume {ul}

When sealed with a septurm-containing screw cap or Mininert valve and stored in the freezer, a compatible
primary stock soup is stable for approximately six months.

Maticulous cleaning of syringes by flushing with methanot and vacuum drying with a syringe cleaner will minimize
contamination of the primary standard and the source neat compound. ideally, a single syringe should be used
for each neat compound. If this is not possible, carefully clean and dry the syringe between injections, and flush
the syringe saveral times with 2 small volume of neat solution prior to final measurement and injection,

Preparing Gas Phase Intermediate Standards from Primary Stock Mixtures

Primary neat stock mixtures are diluled and vaporized in an SDB producing a gas phase intermediate standard.
The SDB must first be tleaned and dried. The SDB is apened in a hood to allow existing contents to exhaust,
and is then filled with water to force the ramaining componenis out of the boitle. 1f the SDB is new, these first two
steps can be eliminated.  Next, the SDB is washed with laboratory detergent and warm water, The bottle is rinsed
until no more soap is eviden! and lastly, several rinses are made with arganic free water. The SDB is driedina
100°C oven, removed, and allowed te cool. The SDB can be placed in a 300°C muffle furnace to char any
remaining organics, howavar, high femperatures will change the shape and ultimately the volume of the container,
As a general rule, the actual $DB volume shauld be determined upon initial purchase, and after baking at
ternperatures in excess of 100°C. Several clean glass beads are placed in the SDB, and the bottle is lushed with
nitrogen gas. The SDB is capped immediately with a clean Mininert valve containing a new septum, and is now
ready for standard preparation.

The desired SDB concentration is established and the actaal SDB volume is recorded. From the ideal gas law,
the molar volume of an ideal gas is determined (V=nRT/P). The volums of soup required for a given final
conceniration in the SDB Is calculated by the following equation:

£00n€ sop (1L {Vsor Ll = Viowpseded 1o 508 (Ul
{Molar Cong lumaliuty} {nRT/P} {ulfumoi};

The calculated volume of soup is added to the SDB through the septum port of the Mininent™ valve. The oottte is
swirled, stirring the glass beads o anhance vaporization and the standard is allowed to equilibrate several hours,
Heating the SDB to 65°C may be required for Intermediate standards containing components with low vapor
pressures simitar to trichlorobenzenes and hexachiorobutadlene 1o ensure complete vaporization®,

Concentration units for air analysis are commonly expressed as a volume 1o volume ratio. Thatis, an SOB
containing analytes at & concentration of 200ppm v/v contains 200 microliters of analyle per liter of air,
Conventional water and seil methedologies express concentration units in terms of mass of analyte par volume of
water (ugil.) or mass of analyte per mass of soil {maikg)**. Volume to volume measurements are easily
converted 10 the more familiar mass to volume measurements by using the molar velume and moiecular weight in
a conversion equation. For exampie, an SDB containing acetone at a concentration 10ppm viv yields 23.9ug/. of
acetone:

{SDB concentrationfullL i} {MW of acetons{ug/umol}) = Concentration of acetone (ugi.:
{Molar volume of an ideal gas(uliumel)
10utt  (58.08ugiumol} = 23.9ug/l
24.45utumol )
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Preparing Working Standards from SDB’s
Canister Cleaning

The final step in embient air standard preparation is diluting the SDB into a working range canister standard.
Care must be taken to ensure the canister is clean. Many questions exist regarding paramaters for canister
cleaning, including the necessily of heat and humidity, the use of nitrogen or compressed zir, the number of
fillevacuate cycles, the duration of final evacuation and the final evacuation pressure. The procedure outlined
here performs well for cleaning canisters containing 8 modified TO14 stendard up to 200ppbv, 100% relative
hurmidity, and 5% carbon dioxide. Cleanliness specifications are less than 0.2ppbv per target analyte.
Modifications to this procedure may be necessary depending on the source of the samples,

The canister is placed in an oven with the canister valve exposed ta ambient air, and is heated to 140°C. A cold
finger is placed in line before the vacuum pump to frap impurities which may diffuse from the vacuum purnp cil.
The canister is initially evacuated ta ~25in vacuum, followed by pressurization to —30psig, with humidified zero air.
The cycles are repeated seven (o ten fimes. The humidity chamber is than taken off lina, and seven to ten
fillevacuata cycles are repeated with dry zero air. The final evacuation is held for 30-60 minutes. The canister
valve is closed and the canister is now ready for standard preparation or sampling. Per EPA methodalagies, all
canisters must be tested for cleanliness until the cleaning system is vesified, after which, a smalfer percentage of
canisfterssis tested. Canisters must also be pressure tested over a 24 hour period to easure that the container is
leak free”.

Standard Preparation

Prior to injecting standard into the cleaned, evacuated canister, lhe canister is humidified with purified water.
Humidification further passivates the intetior surface, reduging activity and facilitating the removal of cormpounds,
and creates an environment that more accurately represents the actual sample matrix. Preparing canister
standards at 50% relative humidity provides sufficient moisture lo reduce canister surface activity, Ris standard
practice 1o base relative humidity on the canister volume at ambient pressure, not the final pressurized volume.

From a relative humidity table®, the mass of water contained in a cubic meter of satwurated air at a specific
ternperature can be obteined. This value is used 1o calculate the volume of water required for a specific relative
humidity. For examples, at 25°C, 23.05g of water saturates a cubic meter of air. To calculate the volume of water
required to provide 100% relative humidity in a six liter canister, apply the foltowing relationship:

{23.08g/m”] {m™1000L) (8L} = 0.1383g H,0 in 5L canister

|
%
|
|
|
|

{0.1383q) {1000uwimiy = 138.3ul H,0 in 6L canistsy
tgiml

Injecting 138.3ul of water into a six liter canister will provide 100% refative humidity. Reducing the volume
injected to 69ut will result in 50% relative humidity.

Relative humidity is strangly dependent on temperature. A drop of only £°C in room temperature creates a 25%
difference in the mass of water required o saturate a cubic meter of air. Therefore, for greatest accuracy, room
femperature should be monitored and humidity tables utilized to determine the correct value for specific laboratory
conditions.

Onee the canister is humidified, the gas phase intermediate standard can be injected. To determine the volume
of SDB Intarmediate standard 1o inject, the desired canister concentration, SDB concentration, and final canister
volume must be known, The following relationship is used to calculate the volume required.

{Desired ¢canister concantration (WkLY (Final camster volume L) = VORIM@yrom gna 1L]
Goncentrationggg {ulfl)

A six ifer canister at atmospheric pressure has a volume of six liters. From this, the final canister volume can be
calculated fram the final canisler pressure. The following conversion factors between atmospheric pressure units
are vahsable for making this determination.

1atm = 14.7psid = Opsig = 29,8in Hg = 760mm Hg = 760 Torr
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To accurately transfer a volume of gas from the SDB to the canister, a gas tight syringe must be used. Insert the
syringe through the Mininert™ valve and draw an aliquot of standard. Flush the contents of the syringe into a
hood and repeat. Once flushed, insert the syringe through the Mininert™ valve and pump severat times, filling the
syringe and releasing the contents back into the SDB, Finally, slowly draw standard into the syringe past desired
final volume: allow several secands for equilibration, then adjust to the correct velume, Remove the syringe from
the SDB and immediately injecl the contents into the humidified canister. The canister can now be pressurized to
the finat dilution volume.

-Every time standard is removed from the SDB, the concentration changes. To increase the useful lifetime of an
SDB standard, remave volurnes of 26ml or less. The volume remaoved cen be manipulated by increasing the SDB
concentration or adjusting the canister final volume/pressure. Depending upen Ihe volurme removed, an SDB
intermediate standard is usabla for approximately two months.

Compressed gas standards are often used in conjunction with SDB standards to increase the number of
compounds per analysis. Metering the cylinder standard through an electronic mass flow controller (MFC) is an
accurate, effective and retatively inexpensive reethod for delivering the standard to a canister. The standard is
allowed to flow through the MFC for approximately 15min to ensure that the contents are horogeneous. The
outlet to the MFC is than connected to the canister and the standard transfer is timed to obtain the desired
volume, Alternately, gas blending or permeation tube systems can be ufilized to create working range slandards.
Although these techniques automate the standards preparation process, they are cosfly.

Conclusion

Standard preparation for air toxics analysis requires enalyst skill and is ime intensive. Understanding the basic
calculations and close attention to good faboratory practices will greatly simplify the process. To eliminate
repeated tedious calculations, the squations outlined ¢an be incorporated into a spreadsheet program. Once
esiablished, spreadsheels are easily customized to reflect any analyte mixture.
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Preparation of Standards Using a “Cocktail” or “Soup”.

The Teldyne Application Note above is included for reference for technique. The actual procedures
used by the lab are as follows:

The Summa can stock standard is prepared by spiking a small amount of a neat chemical cocktail
“and pressurizing with humid zero air in accordance with procedures below:

Cocktail Preparation Equi-mass “soup” (contains compounds in equal mass amounts) or
cocktail prepared from the neat compounds:

Step 1: This cocktail is prepared by combining 25mg of each neat compound into a small glass vial.
Use a microliter syringe to transfer each compound, cleaning with solvents in between. Put the vial
in the freezer between aliquots to minimize volatilization. Take the density of each compound into
account to determine the actual amount of each compound to spike into the cocktail:.

g=4
D
Where:

S Actual spike amount (pL)
A Desired amount for each compound (mg)
D Density (img/pL), refer to Table 3 for the density

Example: The actual amount of acrolein to add to the cocktail is
calculated by the following.

25mg

[0.840@J
Y7

S(Acrolein) = =29.8uL
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Step 2: The concentration of each compound in the cocktail:
C= ﬁ(l()oo@]
vV - mg
Where:
C Concentration of cocktail {(ug/pL)
A Amount of each compound (mg)
v Final volume of cocktail (added spike amounts of each compound) (uL)
Example.
= _2m8 100048 | =39 569ug/uL
631.8uL . mg

Intermediate Standard - Prepare the intermediate standard by spiking a small aliquot of the soup into a
certified clean, evacuated Summa canister in order to achieve a final nominal concentration of
1000ng/L. Attach a teflon line with a stainless steel tee to the fill station. Attach the empty canister to
the tee. Put a septum in the remaining tee fitting. Open the canister valve for a few seconds, and then
close it. Check the vacuum gauge for fifteen seconds to make sure there is no leak. Then open the valve
again and spike in the neat cocktail. Start air flow into the can and slowly pressurize to 58.8 psig. Then
allow the contents to equilibrate for approximately 24 hours before using the spike amount is
determined by using the following equation.
_ cV
C, *1000ng / ug

Where:

S Spike amount required in order to obtain the desired concentration

(nL)
C, Desired concentration (ng/L)

C, Concentration of cocktail (ng/pL)

V Final volume of Summa canister (L) — as calculated above
Example: Determine the spike amount of the cocktail required to
achieve the desired intermediate standard concentration.

. [1000 %‘g—J(R)OL)

=1.08uL
100078 %27 8128
Hg mL
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PLICATION

} dﬁﬁd/tb determine the concentration of volatile organic compounds (VOCs)
il iment and sludge using USEPA methods 8260B, 5030B, and

d3035A is discussed in a separate SOP (VOC-5035A). The use of this
trations by SIM Mode is discussed in Attachment I. This method

e'tO\\Sa.rious types of aqueous and nonaqueous waste samples.
ssurance Manual (QAM) lists the compounds that are

routinely d i ethod with the associated Method Reporting Limits

i imits for water and soil matrices. The reported compound

 list and MRLs may be adjuistec
supported by a
quantitate most vol i

2. METHOD SUMM

2.1.  This method gives

as’c
for the detection of p';ﬁb i
A sample aliquot is %e{t ifnto the gas chromatograph (GC) by the purge and
trap method. The co (@ nds are e/g I on a small bore fused silica capillary
column. The compou&fl;e,d y a mass selective detector (MSD), which
gives both qualitative as'well

Tytbrmaﬁon.
2.2. Lower MRLs can be achieved‘by ihg a volumeg larger than the standard 5 mL
tge volu -ﬁm})%% mL), all reporting limits
cyd half or one-fifth the listed value,
respectively. All internal, surrog i

the same manner discussed herein, iked into)a larger sample volume
the actual concentrations are diluted r five, respectively.
Since the initial and continuing calibrafio sta}da would also require a larger
purge, the range of calibration is decreased by thie appropriate-factor.

s bubble&(rough the sample
eeps the yolatile grganic

-2.3.  Inthe purge and trap process an inert gas, heliuy
aliquot, at room temperature. This gas stream
compounds out of the aqueous phase and into ttsheg_aS/ 1/ - it pyrges the
compounds out of the sample. The gas stream then p{ézs throyglra serbent
column which selectively adsorbs (traps) these comp u_r_ld/S}u)Lg £ e’hs jum.
After the purging sequence is done, the sorbent column-(the trapy,is h/eat d,and
backflushed onto the GC column. The GC column sepqa;{sI th\a\c}_)m 0
passes then onto the MSD for identification and quantification.

[

2.4.  Method Summary for SIM mode is discussed in Attachment 1,

*See DOD Summary Attachment for DOD Specific Criteria

ifirequired for specific project requirementsand =~~~
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ins with the injection of the tune verification standard. Standards,
aﬁnples and samples may be run for 12-hours in this window. A
st be opened to continue analysis.

/md'cﬁvyl
3.2. [I;r itial Calibeati

3.3.

Curve — analysis of analytical standards for a series of
ncentrations; used to define the linearity and dynamic range
tector to the target compounds.

le (LCS) or Reference Standard — An aliquot of
ank matrix to which known quantities of analytes of
)ﬁe\ge added in the laboratory. The LCS is analyzed
purpgse is to determine whether the methodology is in
o/s\x is capable of making accurate measurements.

ifis a fi {?} pounds. The LCS is evaluated for all client
targets in the bat WeY rﬁo a subset of compounds designated to represent

the targets is typically

3.4.  Matrix Spike/ Matrix alysns (MS/MSD) — An aliquot of a
sample to which know 'mguﬂ pounds of interest from a second source

are added in the laboratory pri analy31s he MS/MSD are analyzed the same
as a sample. The purpose 4{9 3 me;t% s to evaluate the effects of the
sample matrix on the comp s ined by the analysis. Percent recoveries

are calculated for each of the tes detect?é‘&hizelatwe percent difference
between the samples is calculated :d/}/ asse alytical precision. The
concentration of the spike shoul aﬁnes h/I\{RL or at levels specified
by a project analysis plan. The LC§ 1 evaly%//:)r all of the targets for which
the system is calibrated. Corrective acti aken i eé)eptance criteria is not
met for targets in the client’s target lis<
rirea g}nd analyzed
ank is te_determine if any of

the analytes of interest or other interferences are {present in the_analytical system,

— 1,
particularly in regards to carry-over of analytes\from’h

contamjhated
samples into other analyses. J///\
3.6. Percent Drift or Percent Difference (%D) - Used t *r(;c;n}p (\

snthe
percent difference indicates both the direction and the gﬁltu%&wf th/
comparison, i.e., the percent difference may be either negatlvy Or Zerq.

B

3.5. Method Blank (MB) - A volume of analyte-free w.
exactly the same as a sample. The purpose of t

(In contrast, see relative percent difference).

T

3.7. % Relative Standard Deviation (%RSD): statistical measufe of variation.
Used in this method to measure the relative variation of initial calibration

*See DOD Summary Attachment for DOD Specific Criteria
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standards. Calculated by dividing the standard deviation of the individual
factors by the average response factor and multiplying by 100 to express

ividey By the average of the same two values. Used to compare the

ercent Difference (RPD) — The absolute value of the difference of two
'ﬁanalysis. The result is always a positive number.

ision of

3.9, es are organic compounds which are similar to the analytes

ere spiked into all blanks, standards, and samples
very is calculated for each surrogate.

3.10.

3.11.

3.12. Independent Calibratio
instrument response to anaj
laboratory control samples

~which is different from the sto
Source).

3.13. ~ Continning Calibration Verificati
into the instrument at specified inter
calibration. The source of this standard\is 5 that used for calibration

purposes. N
~
3.14. 4-Bromefluorobenzene (BFB) Tune Standar 0 ng (or’ oiumn) of BFB (a
solution in methanol) is analyzed to open an anialysis window.—
r) 1ng the

. /
ed value

3.16. Method Reporting Limit (MRL): The minimum amount of a tarf% /
can be measured and reported quantitatively. The MRL is equivalent fo-Practical
Quantitation Level (PQL) and Estimated Quantitation Level . Typically,
the MRL is calculated as five times the MDL (although this isa rule of thumb and
not intended to be a strict policy of establishing the MRL for a compound).

3.15.

*See DOD Summary Attachment for DOD Specific Criteria
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nalyte — a compound of interest for which the method is capable of
ing.

es incl@ut are not limited to impurities in the inert purge gas, dirty
plumbidg/purge vessels, cross contamination of highly contaminated samples, in
e, an Bixrry over from one analysis to subsequent ones.

sealants, plastic tubing, and rubber components, since
pounds, which will concentrate in the trap during,

samples to rinse the System }nd oid carty-over. If samples are being injected using a
d with sufficient volumes of methanol or DI

syringe, the syringe shoguﬁ/ﬁ so)be-rinsed
between samples. Scree¢ning ¢ PID or Hnu may also be used to avoid

ples-usin
injecting sample with high ?/{c/gr;/a%ﬁo

n%ecoolers containing samples to be tested

Storage blanks (cooler blanks) are place
i d/sampledpand analyzed according to VOC-

for VOCs. These blanks are prepare
BLANK.

vTrip blanks are collected with aqueous
handling, and storage to check for coﬁta\;g

diffusion such as methylene chloride an rocaxbons.
SAFETY
Chemicals, reagents and standards must be hanc as described~in the CAS safety

policies, approved methods and in MSDSs where ayajlable. efer to the CAS
Environmental, Health and Safety Manual and the appropriate M prior fo beginning
this method. g

— N

The use of pressurized gases is required for this procedure/,Care shonld’betaken when
moving cylinders. All gas cylinders must be secured to a(wall or-an-immevab E counter
es (e.g.,

with a chain or a cylinder clamp at all times. Source ---of“’flar< ble
pressurized hydrogen) should be clearly labeled. mﬁ_‘/}

Refer to the Safety Manual for further discussion of general safety procedure ,_d::::'_’f.’_'::ii'.»--
information. /

SAMPLE CONTAINERS, COLLECTION, PRESERVATIONS, AND STORAGE

*See DOD Summary Attachment for DOD Specific Criteria
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le containers for VOC analysis are purchased precleaned and certified
ajor lab equipment suppliers. All containers should be of glass or amber

lfgﬁuipped with a screw top cap and PFTE (Teflon) lined septa and

alnmg a minimum of 40 mL of aqueous sample or 2-4 oz. of soil

ts of vials are rontinely checked for cleanliness and target
pound ¢

amination.

es should be collected (received) in 40 ml VOA vials with

ples should be preserved to pH <2 with hydrochloric

oethylvmyl ether degrades in the presence of acid, it

samples are not preserved if this is compound of
YOA vials will be received for each sample.

d to 0-6°C upon sample login.

5

es afe slowly filled to just overflowing taking care
out é\ presefval tw\or to trap air bubbles in the samples. The
d Kﬁ’l}uned septa toward the sample and inverted to

check for air bupbles

6.3  Soil Samples N

Soil samples are collected p rindivi 1 state, a ncy, or QAP requirements. See

6.3.1

632

6.3.3

Option 1:

State Summary spreadsheet iri lab off “r@talls The following options
are available: (6

Soil jars with PFTE lined septacare used
is pressed into the jar to the top to.elifninate any headspace. (N ew York

State). Holding time is 14 days from say/%c/eﬂ/tl}o analysis.

Option 2. ,. P
oo )

Encore style sampler and capsules are sent to/the field a c{

either approximately 5 gm or 25 gm are collected byA’/rl s n el and
shipped back to the laboratory, chilled to 0- 8“C wlﬂ/
laboratory then has 48 hrs from sampling to presefw: th\e\s__
D1 water for the low concentration fractions and Methanol for
concentration fraction.

Option 3. &

*See DOD Summary Attachment for DOD Specific Criteria
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Soil vials are prepared by laboratory personnel. For each field sample,
0 40 mL VOA vials, each containing a 5 mL solution of Sodium
isulfate(1gm/5mL), are sealed, labeled and tarred. Another 40 mL VOA
igl-containing 10 mLs of Purge and Trap Methanol is sealed, labeled and
arred. A Top Loading balance, if necessary, is supplied to the field
rsohnel and a 5 gm fraction is added to each of the three supplied vials.
Optiondlly a Encore sampler may be used to sample these fractions, then
added tothe.above mentioned vials. The field sampler then returns the
jons (40mL vials) back to the laboratory chilled to 0-6°C. At which

e analysis within 14 days of sampling. (See VOC-5035).

6.4 Al samPl % s and soils) must be stored at 0-6°C and must be
analyzed wit ays of’collection. Aqueous samples not prepreserved with

HCI must be aralyze hin\7 ays of collection. See SMO-GEN for further

APPARATUS AND E
7.1.  See Appendix A of ce Manual for configuration of specific
components, computer are, serial numbers and receipt of the

7.2.  Gas chromatograph/Mass

7.2.1. Gas Chromatograph - alytical s plete with a temperature-
programmable gas chrom %gja uitable plitless injection and all

required accessories, inclu yringes; ana, t/c\a{ columns, and gases.
7.2.2.  GC Column Options: 4
= Hewlett Packard HP-624, 25, 0.2-fm ID fused-silica, 1.12 micron
film thickness, or equivalent; /

= J&W DB624, 60 M, 0.32 mm 1D ’se‘,{i s_ilijca, i m.”fc?gih>ﬁ]m

thickness, or equivalent; e / ,
= J&W DB624, 60 M, 0.25 mm [D fused ili\gail/m
thickness, or equivalent; _%’ //

= J&W DB624,20 M, 0.18 mm ID fused silica; 1.0 micron fitft
thickness, or equivalent. //1/—

*See DOD Summary Attachment for DOD Specific Criteria
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7.2.3, ~Mass Spectrometer - HP5970B, HP5971, HP5972, or HP5973 - Capable of
anning from 35 to 300 amu every 2 second or less, using 70 volts
(nominal) electron energy in the electron impact ionization mode.

-S;&stem - A computer system interfaced to the mass spectrometer. The
flows the continuous acquisition and storage on machine-readable

chromatographic program. The computer has software (HP Chemstation)
can searc any GC/MS data file for ions of a specific mass and that can
lot such ion abundances versus time or scan number. This type of plot is
tracted Ion Current Profile (EICP). The sofiware allows
ances in any EICP between specified time or scan-

ost recent version of the EPA/NIST Mass Spectral

7.3.
standards preparati =) /

7.4.  Purge and Trap wit tosanipler
%system uses a purge and trap concentrator

niple onto the GC column. Each purge and trap
) attached’tc run multiple samples, one at a time,
Xt periods of time.

i b‘anl?ee/.})gm g recommended for standard preparation and
weighifig), volumetric flasks, syringes, vials, and bottles for
_/
- /’;/

7.4.1. Each volatile GCKM_S__,.a/aJ-
system to introdiice the
has an autosampler.
and run unattendedxfor

\VS

7.4.2. Varian Archon autosampleérs — it plers add both Internal

] ically from two individual
the inconsSistendieks related to the repetitive
§> y. In turn, the sample and

analyst setup of the older aut
standard preparation vary for b{\metho /5 30 and 5035 using these
autosamplers. The preparation of both-sdmples and-standards for method

8260B by 5030 and 5035 will be addressed below.

7.4.3. Centurian autosamplers — these autosamplers add b. dﬁln(te\m | Standards
and Surrogate Standards automatically \ﬁ;om ne ividu?jfceptacles,
e

removing some of the inconsistencies relate }27416 ry»i i alyst
@_tnft/%}/m

setup of the older autosampler technology. In

standard preparation vary using these autosa}np-lerg. e@e@ of
both samples and standards for method 8260B s will be sed
below. N

7.4.4. Adsorbent Traps: Supelco K-Traps Carboxen Vocarb 3

*See DOD Summary Attachment for DOD Specific Criteria
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icator Paper — wide range — examples: pHydrion by Mikro 1-12 or EMD
st 0-14.

, as well as instrument repair, should be
ajatehance log. Most routine maintenance
1/ff Other maintenance or repairs may, or
ing upon the hature of the task. Any

Iso be documented — either through
ﬁ) ed by the sérvice. The log entries will

of major equipment npgrades or repla
run after maintenance is to be documentex‘\

9. STANDARDS, REAGENTS, AND CON

of the determination or introducing interferences. S e{s ar checked for
contamination before use. See ADM-CTMN.

o Methanol purge and trap grade or equlvalent—P sed co erc1al]y
Store at room temperature for up to 3 years. 2
N

9.2.  See VOC-5035 for preservatives.

9.1.  Solvents must be of sufficient purity to permit-usage witboutle } mg the accuracy
e

*See DOD Summary Attachment for DOD Specific Criteria
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Standards storage and expiration — All of the standards in this SOP are stored
nrthe freezer and are allowed to warm to room temperature before using.
d standards expire one month from preparation or sooner if indicated by
pe ance. Purchased standards expire upon manufacturer’s indications
%&nﬁ;‘ rom opening, whichever is sooner. All ampulated gas standards
d/upf)n anufacturer’s indications or one month from opening. All dilutions

e from the‘opened gas standard less than 100 ppb expire one week from
p/;paration, lessverified against another source or continue to perform within

9.4.

50 mg/L to 10
the initial con

The initial calibr: @ es gi/Vc/n: pical, but also subject to variation due to
targets and detectio e eded. The curves will always be at least 5 points.

The lowest concentrétiofievel sh ¢ method reporting level. The
remaining levels shoul\e_f('l,/w rking linear range of the analytical system.
§ are so

Vendors and vendors’ pro
using this SOP, but products and
subject to change at any time. ds are certified by the

trations are examples only and
%B
ment until the standards are

against an independent source for bo tion and analyte

conceniration.
All Standards must be traceable using the CAS lot -DATANTRY).

All targets are routinely spiked in the LCS, M$S | MSD, ,:T\

9.5. Internal Standards and Surrogates - The surrogatgs/Gised Zre/

Dibromofluoromethane, toluene-dg, 4-bromofluorobe zene,and k;

dichloroethane-ds. The internal standards are pentahuor(%@
difluorobenzene, 1,4-dichlorobenzened,; and chlorobenzgn Zds Al Sufr
and internal standards are added to every standard, sample, blank and
ug/L (5 ul of a 50 ppm working standard mix to 5.0 mL sample V/ol,. &) forwater
and soils. The initial calibration standards have additional su ga€ dded to
attain varied calibration concentration levels. 1,2-Dichlorethane-d4 is reported
and evaluated only if requested, even though it is always added.

tes
ike at 30

AN

*See DOD Summary Attachment for DOD Specific Criteria
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tock standards (purchased) — used for both Archon and Centurian
systems

Internal Standard Mix (2500 ug/mL) - Supelco 8260B Equity IS

y Mix.

: S‘u:)rogate Mix (2500 ug/mL) —Ultra 8260B Surrogate Mix

ntermediate and Working Standards (prepared)

mal Standard Mix (500 ug/mL) — Dilute 1.0 mL of
g/mL Stock Internal Standard Mix to 5.0 mL

2. Proég te Mix (500 ug/mL) — Dilute 1.0 mL of£2500
/n St(ﬁSurrogate Mix to 5.0 mL with Methanol.

9.5.2. Centurlan I d S

\\ _’,.
9.5.2.2.1 \ ~Inter

ogate Working standards (prepared)

tStandard Mix (50 ug/mL) — Dilute 500 uL of
al Standard Mix to 5.0 mL with

y)@- Dilute 500 uL of 500
oate

9.5.2.2.2. Surr g\a

ug/mL iX tQ L with Methanol.

9.5.2.2.3. Surrogate M g/’ril))/Z ilute 250 uL. of 500
ug/mL Surr gie Mi }/ mL w1th Methanol.

9.5.2.2.4. Combined Internal Standafd/Surro %e Mix (50 ug/mL)
— Dilute 500 uL of 50 ediate Internal

*See OOD Summary Attachment for DOD Specific Criteria
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.5.3, >Archon IS/Snrr Working Standard (prepared)
/ 9.5.3.1.Combined Internal Standard/Surrogate Mix (250 ug/mL) —

Dilute 1 mL of 2500 ug/mL Internal Standard Stock and 1

mL of 2500 ug/mL Surrogate Stock to 10 mLs with
methanol.

@ .5:3.2.This solution is placed into an antosampler vial that acts as
areservoir for the autosampler. 1 uL is automatically
: dded to each injection (5 mL) for a concentration of 50
g/L. The sample or standard is transferred from the
Archon through a nickel transfer line, past a ported valve

calibrated to deliver 1 uL of 1S/Surr mix. The

¢ Tekmar 2016 concentrator at which time the sample or
da iﬁ urged on to the absorbent trap.
dilufe 1 uL of 500 ug/mL Working Surrogate

9.6.1. For Waters — pl\

"9.6. Tune Standard

mLs with D1.

9.6.2. For Soils — place 5

9.7.

Preparation of Prima
9.7.1. Full List Stock Standard

9.7.1.1.Targets/Gases Standards

e Supelco 8-61339 (20 g/mL) = urtf
e Supelco 4-8799-0 (2000 ug/mLy~ p sed
e Supelco 86-1298 (variouglevels) — pdrchased

Chloroprene (2000 ug/mL) — Supélco 86-114%

e Acrolein (approximately 32000 ppm) — !/m/f ror neat -
exact concentration calculated from ex: ass added
(recorded to 0.1 mg).

*See DOD Summary Attachment for DOD Specific Criteria
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9.7.1.3.Freons Plus Special Stock Standard

¢ Accustandard Primary Freons Custom 5-9219 (2000
ug/mL)

o 8260 Extras - Absolute 94237 (500-40000 ug/mL)

0000 ppm) — Dilute 1.25 mLs of each of the three
ets/Gases/App-MANN Stock solutions to 5.0 mLs

ein) — Dilute 1.25 mLs of 2000 ppm Supelco

@ .25 mLs of 2000 ppm chloroprene, and a volume
(volumeedlculated to bring to desired concentration) of

000 ppm-acrolein to 5.0 mLs with methanol.
/cia Working Solution (500-40,000 ppm) —

0f 2000 ug/mL Freons Special Stock and
260 Ex
in

/te 5.0 mLs with methanol.

9.7.2.4.Low ﬂ?@ ined Working Solution — Dilute 10 uLL of
each 01‘ abov utions to 1.0 mLs with
methano\l\

9.7.3. Calibration Level Standa

y Archon (Example-varies

by instrnment)
Concentration of standard (VSTD}) 05 1 275 2 ﬁO 100 150 200
Concentration of surrogate 50* 50* 50* 60 0 100 150 200

Vol. Of low level combined working std. 5 10 20
Vol. of target/gases working std. (uL) 0

Vol. Of HSL working Std (uL) 0 o o
Vol. Of Freons Special Std (ulL) 0 0 0 15 20
Vol. Of 500 ppm Surrogate Stock (ulL) 0 0 0 5\ \10 15
*Not used in the surrogate curve

Dilute the above volumes to 50 mLs with D1. Place each stan %1 1 its

own vial. The Archon draws 5.0 mLs of the standard frotm/the /_'_ﬁlfént?'

adds 1 uL of the combined 50 ppm 1S/Surr standard. Wréfthe points
are always used.

o0 0 ©
15 20
15 20

*See DOD Surmmary Attachment for DOD Specific Criteria
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9.7.4,~Calibration Level Standards for waters by Tekmar (Example-varies
By instrument)

standard (VSTD) 1 5 20 50 100 150 200

i l‘al/o ﬁﬂaﬁ of surrogate (ppb) 50 50* 20 50 100 150 200
7o vel comb. working std. (uL) 10 O 0 0 0 0 0
C ftarg@working std. (uL) 0 05 2 5 10 15 20
0l. Of HSL worki ) 0 05 2 5 10 15 20
: n/or]king Sl (L) 0 05 2 5 10 15 20
. 0 0 2 0 5 10 15
0 0 5 0 0 0 0

combined IS/Surr stock to all except the 20 ppb
the Internal Standards and Surrogates added.

m

Ls.
9.7.5. Calibration Le
instrument)

Concentration of standard (VSTD)
Concentration of surrogate

§for Soils by Archon (Example-varies by

10 20 50 100 150 200
75 50 100 125 150
0 0 0 0 0

Vol. Of low level combined working std.withou

Vol. of target/gases working std. (ut.) 5 10 15 20
Vol. Of HSL working Std (ul) 5 10 15 20
Vol. Of 500 ppm Surrogate Stock (uL) 0 5 75 10

*Not used in the surrogate curve

Dilute the above volumes to\50\mLs tm
standard to separate vials. Th el‘@ladd
IS/Surr standard to the vial of the aqueous-standard and purges directly in
the vial. Not all of the points are }lways used, ——

nsfer 5.0 mLs each

solution above must contain the same a@u,m"gf
samples being analyzed. g

*See DOD Summary Attachment for DOD Specific Criteria




SOP VOC-8260B
Revision No. §
Date: 8/22/06
Page 15 of 62

: Preparation of Secondary Standards for 8260B Full List Targets

econdary Stock Standards

9.8.1.1.Secondary Targets/Gasés

2 e Supelco 8-561298 — purchased
Supelco 4-58799- purchased

Supelco 8-561339 — purchased

lso 45683 1-U- purchased
co\85561145 — purchased
crolein= made from a second source of neat acrolein.
81,3 creons .
. solute-9303
o /A ute 942

'9.82. Working Standard

—

1000 ppm) - purchased
260B Extra Compound SS (2000-40,000).

e Secondary 00-10,000 ppm)- Dilute 1.25 mLs of
each ofthe T , tandards to 5.0 mL with
methanol.

e Secondary HSL (5004 1.25 mLs of each of the
purchased HSL standards a of the acrolein standard
to 5.0 mLs with metha

¢ Secondary Freons Plus — 3034 (SS Freons —
1000 ppm) purchased standard and94236 (SS/Extras 2000-40000

—

9.8.3. ICV (50 ppb)- Dilute 5.0 uL of Secondary_'/l: et/Gases 6 rking stock,
5.0 uL of Secondary HSL Working Stock, agd 12.5 u ary

Freons Plus working stock to 50.0 mLs with

9.8.4. LCS (20 ppb)- Dilute 2.0 uL of Secondary Target/Gases ¥ orlzP stock,
2.0 uL of Secondary HSL Working Stock, and 5 ulL Oty y-Freons

Plus working stock to 50.0 mLs with DI.

*See DOD Summary Attachment for DOD Specific Criteria
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9.8.5, - MS/MSD (50 ppb)- Add 5.0 uL. of Secondary Target/Gases Working
ock, 5.0 ul. of Secondary HSL Working Stock, and 12.5 uL of
econdary Freons Plus working stock to 50.0 mLs of sample.

thod Blank — Analyze DI as a sample.
S

of the analyst to perform the analysis according to the

10.

instr OR and to complete all documentation required for data
rev ihterpretation of the results are only to be performed by
per: who have demonstrated the ability to generate
accepta this SOP. This demonstration is in accordance with
the training aboratory. Final review and sign-off of the data is
performed ervisor/manager or designee.

11. PROCEDURE

11.1. Be sure the systein has dl?)l?alnd the analyst has a current

, other than dilution with
he upper half of the
le volume is run straight

purge. Other purge volumes
</ayyf depending on client

11.2.1.2. After analysis, the pH of all water mﬁséﬁto be checked
with pH paper. The pH shall benoted in t n log. 1f'the pH is
not <2, file a pH discrepancy fofm and giv 16-the Rroject
Manager. — /

(10, 25 mLs for lo
requirements.

*See DOO Summary Attachment for DOD Specific Criteria
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11.2.1.3. Samples requiring dilutions due to targets above the linear range
of the instruments are prepared as follows according to ADM-
DiL:
11.2.1.3.1. (1/5) = 10 mL sample adjusted to 50 mL in a 50 mL

ground glass graduated cylinder inverted once and
transferred to a 40 mL VOA vial

— 11.2.J.3.2. (125) = 2.0 mL sample adjusted to 50 mL ina 50 mL
ground glass graduated cylinder inverted once and
transferred to a 40 mL VOA vial

1122

@ﬁoils by 5035.
dﬂi‘ tifie

on a cgrti -Joading balance or
e weig two decimal places.

*See DOD Summary Attachment for DOD Specific Criteria
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ent Performance Check —Tuning

er;fy than the MS meets standard mass spectral abundance criteria prior to
inifiation of any samples by injecting the 4-bromofinorobenzene (BFB) tune
tandard. The tune standard must be analyzed at the beginning of the
alyticgl sequence and every 12-honrs of continuous analysis. The 12-hour
zln:c@ rts at the time of the BFB injection. Evalunate the ion abundance
using the following scenarios:

can at the apex, or one scan immediately preceding the apex
e scan immediately following the apex;

of the apex and the immediate preceding or following

apex, immediately preceding scan, and
ll wing scan;

11.3.1.4. 7 Any, tggt &se nos above with background subtraction. 1f

subtra e/an is necessary, a single scan, no more than
pl‘lOI‘ toj ation of BFB may be used. Do not
bac]g un pétu of the BFB peak.

% the BFB ion abundance criteria
shown in Table 1 for injeCtion of .

If tuning criteria cannot rce may need cleaning, filaments
replaced or other maintena i i i

log or maintenance log and
not proceed until the tune mee

*See DOD Summary Attachment for DOD Specific Criteria
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nitial-Calibration — follow the CAS 1CAL Policy for Organic Analytes.

une the instrument according to 11.3.
% instrament blank to demonstrate that the instrument is free of
, /zo’ @\ation before analyzing the standards.

11.4.4.

11.4.5.

11.4.6.

nse. The standards must be analyzed the same as the samples

-nﬁ:?bration must be analyzed. More points can be nsed for
samples are to be heated, the standards are to be heated).

teristic quantitation ions versns concentration for
| standards and snrrogate. The low level standard
all be the reporting level for the analysis. The
itial calibration curve establishes the retention

a chromatog t

%t on for)each analyte and surrogate.
The interial ;}/Oé\ /oul-d:? rmit most of the components of interest in

the internal standatds. s peak ion from the specific internal
standard as the 'meyy//';l;/-/fl}p/a
N
n

n quantitation (see instrument specific
addendum - attache(oi‘))
ion as the quantitat@ )

terferences-are noted, use the next most intense
Calculate the response IS (RF)/fe h\componnd and snrrogate
relative to the speciﬁed\i% ;

RF, =
Where: ’_
Ay =  Areaofthe characteristic quantit ion t;:gc mpound X.
Aistp=  Area of the characteristic quanfitation ion for the specified internal

T

standard. _/%""_
Cx =  The concentration of the compoh‘n’d} /d d (ppb).
Cisto=  The concentration of the specified Ltfmals}n

—

Calculate the mean response factor (RF) for
from the calibration levels. Calculate standard deviation ( anqx the
percent relative standard deviations (%RSD) for each analyte
with:

*See DOD Summary Altachment for DOD Specific Crileria
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*See DOD Summary Attachment for DOD Specific Criteria

RF for each of the 5 calibration levels
ean of 5 initial RFs for a compound.
umber of RF values (i.e., 5)

ye Kmdard deviation.
RS

nitial RFs for a compound.
eviation of average RFs for a compound.
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itial Calibration criteria

>7.1. The % RSD shonld be less than 15% for each target compound. If

the %RSD of any target is greater than 15%, see the options below.
G .42

1f the % RSD for any target compound is 15% or less, linearity can

ssumed over the calibration range, and the relative response
fartor for each analyte and surrogate is used to quantitate sample
lytes.

D of any compound is > 15%, construct a linear
libration curve of area ratio (A/Als) versus

a5t mee%}lowing minimum RKFx:

SPCC 5 ml; purge 25 mL purge
Chlorometharie < L0\ \ >0.010
1,1-Dichloroethane >0.10 >(.200

Bromoform O 200100\ >0.05

Chlorobenzene \\ >030 ) / >().500

1,1,2,2- V< <030 >0.100

Tetrachloroethane

11.4.7.5. Initial Calibration Verification S /nﬁ(lc inject and analyze
the ICV to verify the initial” calibration immediately after the
calibration. ~ The % recovery>-must )
compounds.

11.4.8. Only afier the calibration has passed all of the l% Ve
analyzed.

11.5. Daily GC/MS Calibration and Analytical Sequence
11.5.1. The start of a 12-hour analysis window requires a check of the Mass Spec

Detector’s tune via an injection of 50 ng of BFB. The acceptance criteria
must be met before client samples are analyzed.

*See DOD Summary Attachment for DOD Specific Criteria




CV-

1.5.2.1.

(CCV).

st

11.5.2.3.2. Th

mustmet 20°
11.5.2.3.2.1. F r 1

difference using:

11.5.2.3.2.2. For calibrations basé(i onRF; @ percent

% Difference = RF

*See DOD Summary Attachment for DOD Specific Criteria
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Frequency - After the tuning criteria have been verified, the
initial calibration must be checked and verified by analyzing
a midrange Continuing Calibration Verification Standard

Concentration - The 50 ppb level is recommended. NELAC
quires this calibration check standard to vary in
oncentration over time. An injection of the CCV and LCS
ards shall satisfy this requirement as long as the
ds are two different concentrations.

Corrective Action-
. ; @m pound must meet it’s minimum RF (see above).
is)is th dme | check that is applied to the initial calibration.
l\f/tlzf\{ ia-aré\not met, correct the problem and obtain a
li

CV orn cahbrate before sample analysis begins.

nds listed previously are used to check the

CC/G
vali ltygo(fﬂéfuﬂal cajibration.
compo dﬁsmg the e latlons below. The %D for each CCC
t

Calculate the %D for each

alibration to be valid.

calculate the

the initia.
egression” calibrations ,

@at of Calibration Check
standard.
Theoret(g l_/gon
standard.” ™

-

trat‘_ n\

of prepared

A
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where RF, is the response factor from the analysis of

the verification standard and RF is the mean
response factor from the initial calibration.

—1524. 1If the CCC compounds are not included in the initial
3 calibration, all compounds must meet the < 20% criteria.
152,53 For all other TCL compounds, the %D should meet <25%.
Two compounds may be greater than 25%D, however must
t exceed 40%D for analysis to continue. 1t is good lab
practice to maintain <20%D when a compound is positive in
ple to ensure accurate quantitation, but not required.*

internal standardchange more than 30 seconds from the current initial

calibratio. id-ppi dard, the system must be inspected for
malfunctions aug/co; ust be made, as required. 1f the area for any
of the internal sta

current initial k&

fds changes by a factor of 2 (-50% to +100%) from the
i —s/om/% std., corrections must be made to the

system. Reanalyze-an associated with malfunctioning system.
11.5.4. Analyze the LCS.

11.5.5. Analyze a method bl

11.5.6. When all of the above criteri

-11.5.7. When purging 25 mL sample \yvolume obtain lower detection limits,
criteria from the EPA Statement of-Wotk, OL T-shall be followed. See
Table 3. )

11.6. 1dentification of Analytes and Data lnterpretatk C]Le /Samp} Analysis

- 11.6.1. Note that mediuvm soils (prepared by method (/ yarer curves
on any autosampler. Client samples are analyzed-on- mﬁ nnlng an
appropriate calibration for the target compound Istﬁaél for t

11.6.2. The qualitative identification of compounds determined by this H/Xi:iiisg

by

based on retention time, and comparison of the sample mass s; ﬁctrum after

background correction, with characteristic ions in a refere/c/ € mass spectrum.

The reference mass spectrum must be generated by the laboratory using the

conditions of this method. The characteristic ions from the reference mass
*See DOD Summary Attachment for DOD Specific Criteria
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spectrum are defined to be the three ions of greatest relative intensity, or any
ns over 30% relative intensity if less than three such ions occur in the
reference spectrum. Compounds should be identified as present when the

ia below are met. 1f there is no peak found for an analyte in the
xpected retention time window and the mass spectra does not match
c’éﬁﬁg to the below, then the analyte is "not found™".

ntertsities of the characteristic ions agree within 30%
fthe r¢ |tiv/,im§ns1 ies of these ions in the reference spectrum.
11.62.4. Str cnyémers uce very similar mass spectra should be
Identlﬁ\erd as Jnd’ i 1/1 somers if they have sufficiently different
GC rctentl ufﬁCI GC resolution is achieved if the
height of the %LZ}/ bw}:vo isomer peaks is less than 25% of

the sum of the\two peak heights. Qtherwise, structural isomers are

identified as I$YIC pairs.
11.6.2.5. Identification is mg le.components are not
resolved chromato

;ihically e mass spectra containing
ions contributed by

rodu
e one analyte. When gas
chromatographic peaks o Vic&sg(efé;ent more than one sample
with

component (i.e., a broadsned pe houfdeg(s) or a valley
between two or more maxima), appropriate selection of analyte
spectra and background spectra jis important

11.6.2.6. Examination of extracted ion ¢ men//pi' €S of appr pnate ions
: can aid in the selection of spectra, an quahzaf%/? ification
of compounds. When analytes coel tél(\l €., 0
chromatographic peak is apparent), t ~1dent ation 9&: ig.can be
met, but each analyte spectrum will conM Qe

contributed by the coeluting compound.

For samples containing components not associated with e{ bratlon
standards, a library search may be made for the purpose 6f tentative
identification.

*See DOD Summary Attachment for DOD Specific Criteria
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4, Af the response for any gnantitation ion exceeds the initial calibration
curve range of the GC/MS system, dilute the sample (from a fresh vial if

able) according to section 11.2 and ADM-DIL. 1f a fresh vial is not

v ilab{e, the use of a compromised vial must be documented in the
uﬁl—oym on the case narrative (by use of a NCAR — see ADM-NCAR).
.6.5. If the detectar becomes saturated from a high concentration sample run a

sample to demonstrate the instrument is free from carry-
is.contamination, take corrective action. The instrument
trated to be free from contamination before analysis may

‘ batch, after

method blank méus/be/\l nd feportable for each matrix. All blanks reported
must be free fro ta&?&al

N

fﬁfd't?h;?l?e exception of known common laboratory
ethyleng Chloride must not be present at a level
greater than 5 times th saniples affected should be marked with the
appropriate lab flag. ; hod bfari /me/ considered free of contamination if the
result is less than half of thre reporfing lim/zif,)Reanalyze the MB until the system
€ any samples associated with a non-

~ is shown to meet these criteria. Re
compliant method blank.
Exception: if a target analyte is greater than ;{i{vé/&»\ethod blank contaminant,
cen 1

. th
the analysis may continue since the sam % ?’5 igh enough that possible
contamination has not significantly affect on.

122. LCS-

12.2.1. Frequency - With each batch o?sampl. &ﬁ F%Zn}ales maximum), a
minimum of one LCS for each matpix 'must be 4nalyzed to ensure
instrument performance. When batches are less rtyn:ZD:é%ﬁlp]es, the LCS

is performed on a per batch basis. The\LCSlfé’j]a/e

pared by/spiking a blank
with the matrix spike solution, and going thr, ngh the e tfﬁ:e/‘; traction and
analysis. LCSs may be analyzed in du ligg@g,t/@/ id-discarding a
sequence due to mishaps such as poor desorption; i pro/Pys andard
preparation, or poor injection. In order to be-censidered a u/pgicates,
LCSs must be run together without samples or other QC?/ngwqen.
When duplicate LCSs are analyzed within the sequence,th¢ fellowing

acceptance criteria have been established:

*See DOD Summary Attachment for DOD Specific Criteria
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12.2.1.1.  When the first LCS of the duplicate pair meets LCS
criteria, this LCS is reported and used to verify continued
performance. Continue with the sequence. The second is
not evaluated or reported.

When the first LCS of the duplicate pair does not meet the
LCS criteria and the second LCS does meet LCS criteria,
the second LCS is reported and used to verify continued
performance. If known, the cause of the first failure should
e noted in the run log. Continue with the sequence. The
rst LCS is not reported.

some or all compounds are outlying within the first

cceptable LCS. 1f the outliers are high bias and
iated samples prior to and following the LCS are

the previous samples or open for the
> The unacceptable LCS and associated

%R =X/TVx10

Where: X = alyte recovered

ples are listed in
nual*

Exceptions:.  Client-specific QAPP req mme;tl
control limits listed in Appendix C of the Quality Q f

12.2.3. Corrective Action - If the LCS recovery for-an ana te* fails
acceptance limits, corrective action is required
1f instrument corrective action is not applicable or ineffectiv
of the associated samples is required. If any other a
acceptance limits, the analyst must evaluate the impac
take any necessary corrective action, which may include re-analysis of the
associated samples.  Project-specific requirements may require all

-anal sis
e/far the

*See DOD Summary Attachment for DOD Specific Criteria
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compounds to be treated as control analytes, or dictate use of project

: ceptance criteria. - : -
» . fe analysis may continue under the following circumstances when

Controlled compound* recoveries fall outside the control limits listed in

ppendix C of the Quality Assurance Manual.
Of‘Hiih outlying recovery associated with a non-detect sample result

¢ the high bias would have negligible effect on non-detect

/mpe results.
analysis would result in a worse quality scenario such as
g time issues or insufficient sample volume.

e Lo ecoveries associated with non-detect sample results
ﬁsonse factors for these compounds are adequate
und’s presence in the sample.

12.3. MS/MSD - / TN
12301 Frequency - Fo W mhples (20 samples maximum), a minimum
1

ba
i
of one MS/MS‘Q\pai-p 10 / matrix must be analyzed to assess sample

matrix and to ensure ins u@er/fo ance. If there is not enough sample

to process MS/MSD,<a Blank Spike and Blank Spike Duplicate will be
processed to show precisionifir-the batch,

12.32. Recovery Limits - Theﬁ:ts for’ »s@

in Appendix C of the Quality ASsurance Man

P

12.3.3.1. Although all targets-aiﬂ?evah;@drnf ‘tpe method specific
: compounds (},I—Dichloro;)/u . trich r?roethene, benzene,
y

below.

and MS/MSD RPD are given

12.3.3. Recovery Corrective Action

toluene, and chiorobenzene) are typi reported from the
MS/MSD analyses. The results, of the MSAMSD analysis is
used for client assessmentof sa ix gnd is not used to
control = the analysis. O}l i
associated with an acceptable : §t sample
matrix interferences, but doeS 1ot warrant hI}j sis or
confirmation. All data shall be raperted%ith,t'e ppropriate
flags or mentioned in the Case Narrative. S

I
—

12.3.32. If the MS/MSD does not pass preejsion or accuracy
requirements, evaluate the associated LCS. If the LCS passes
QC requirements it is presumed that matrix has affected the

*See DOD Summary Attachment for DOD Specific Criteria
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spiked samples and the run may continne. If the concnorrent
LCS fails for the same compound or any other compound the
validity of the LCS should be examined and any samples
prior to the LCS and after the last CCV shonld be reanalyzed,
including the MS/MSD.

ZZ )

its — given in Appendix C of the Qnality Assurance Mannal

imits listed in Appendix C of the QAM, examine the
and benchsheets for potential matrix interferences.
de product layers on agqneons samples that may result
snbsampling, non-homogenous soil samples,

124. BS/BSD — (Blank e/Blarik Spike/ IDUP) - only run when there is insufficient
sample for MS/MSD" at/tife MS/MSD freqiency. The RPD must meet RPD limits

listed for the MS/MSD&?A sthe ontlying RPD must be mentioned in the
@rite

case narrative.
verification, initial, and continuing
dh%Section 11).

12.5. Calibration - The acceptan
calibration verification are disc

12.6. Surrogates and Internal Stand

12.6.1. Frequency — Added to all inj {Cm

12.6.2. Acceptance Criteria - The limits.for sufrogate recovery is given in
Appendix C of the Quality Assnrance Man %lfchf&;thane-ﬂ is
evalnated and reported only if rcqueste%l’u e limit for'internal standards
is (-50% to 100%). < TN

o0 10 10076 >

)
-12.6.3. Corrective Action - When instances of Surrggéte or int / /lar a connt
ults

failures occur, the associated sample is repeated and-t 19 i\)@f

compared. If the questioned samples fail a seconda sl&thyf‘ stwrun is
reported to the client and the sample flagged with'and “*}indieati
probable matrix interference exists. In the case where Tier package wo
is required and the appropriate forms need to be generated, the‘Second
analytical analysis is also reported to the client. 1f the seCond analysis
passes, report these data.

*See DOD Summary Attachment for DOD Specific Crileria




SOP VOC-8260B
Revision No. 8
Date: 8/22/06
Page 29 of 62

A1 a surrogate(s) fails acceptance, the sample must be evaluated for matrix
interferences and "historical results". Reanalyze the sample to confirm the
mterference. 1f needed contact client and flag the data in the report. If
gates are diluted more than 10 times, report as "D", diluted below

i ﬁ);l. For package reports, include initial and confirmation analysis

results, High outlying recoveries associated with non-detect sample results
need ot be reanalyzed. They need only be noted in the case narrative as
high bias-with non-detect results.

—

ree passes through each data file. The first two
standard and surrogate. The third pass uses the

estandards RFx values, the sample amounts, and the
3
I

identify and infegrat h\inte
time-drift informatie ﬁ'c}n\t_

the proper retention ti a //v-ith"t e proper characteristic quantitation ions. The
quds i a}P
e as

1rst two

Q passes to search for all method analytes in

primary and second are given in Table 2. The internal standard

itation i
with which the analytes {'\ so/ci.at) hgnges with each column and is documented
in the Initial Calibration Summ ort. The current associations per instrument

are attached to this SOP in th

S “?ntSpe Hic Addendum
pl ar}z:}]%@@ifollows when RFx is used:

( (A%{I )

&

x DilFactor

s in the sample;

Respy = the peak area of th nat ytes ot;iﬂﬁtes ;
Respisto = the peak area of the assogidt inte? standard;
Amtisrp = the amount, in ppb, of )n( rnal standard added; and

RF: the average response froMe;;ﬁN /’t/ﬁrt e analytes of

interest.
-level type and
N\

13.1.2. The results for a soil sample are broken into
the high-level type.

13.1.2.1.  The low-level type is a direct heated purge of soil 4nd-requires
its own separate five-point. For soil, 5 grams ig'weighed out
into the sample vial, and is purged with 5 of blank reagent
water at a temperature of 40°C £2°. The results for low-level
soil work are calculated by taking the normal print out, in ppb,

*See DOD Summary Attachment for DOD Specific Criteria .
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(see the water results outlined above) and correcting for the

total, dry soil sample actually purged (the dry weight is
determined according to GEN-DWPS in the General Chemistry
Department and the 8260 correction is made in LIMS):
(4:) * O8rams) __ _ 4 Low- Level Soil
(ASW, gr)(% Solids)

ere:
Ax=the amount, in ppb, from the data station;

ams = the nominal amount of soil that is heated and

actual soil wet weight, in grams, that is purged
e correction factor for dry weight in decimal

our.gram wet weight of soil is extracted with 10
fid-trap methanol. A 100 ul aliquot of this
jnst the results for a high-level soil extract are

" calcylated as/fol’/
65

'
(4) K@W,)y 6lids)

= A, High- Level Soil Amt.

5 mL = the amount of methal extract the soil;
ASW; = the actnal wﬁ(e i il extracted

% Solids = the dry soil cor al form.

1t should be noted that some states and governing Jgﬁmg} e differing amounts

of soil and Methanol vatio be maintained these fdftios are generalfy~]:2.5, 1:2, 1:1.
The amount of extract added is never greatei*\l&h_mﬁ] 0
example, the Avchon autosampler would require the addi

13.2.  All sample data and QC data, including calibration verification must reference the
name (date or filename) of the ICAL on the raw data report. ~ //——

13.3. Mannal Integration — When the data system incorrectly quani @)r identifies
analytes, manual integration is necessary. Data must be integrated consistently

between standards, samples, and QC. See ADM-INT.
*See DOD Summary Attachment for DOD Specific Criteria '
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r:@/;l% are generated using STARLIMS. All data is transferred
ically from the instrument into STARLIMS. The data is reviewed by a

14.

analyst begins indé€p lysi d annually thereafter according to ADM-
TRANDOC and sectio ocumentation of this method performance is

retained by the Qual
w, TON PREVENTION

15.1. It is the laboratory’s pra ice T %zit‘h mount of solvents, acids and
=

Accuracy and PrecisionData i -846 method 8260B.

is. WASTE MANAGEMEN

reagent used to perform thisriethod w
volumes consistent with me nd only the amount needed for routine

laboratory use is kept on site.
reagents used in this method can be mind

properly.

vironment from solvent and

15.2. The laboratory will comply with all Redera]
: waste management, particularly the hzé ous w
disposal restrictions as specified in the CAS EH

> | %uak“
15.3. Excess, unused sample and testing byproducts Ti@ 22 wing the

identification rules and land

procedures in the SMO-SPDIS.

1sp
— o
16. CORRECTIVE ACTION FOR OUT OF CONTROL DATA

1f data is produced that is out of control, the samples are to be-r 861
control QA whenever possible. See corrective actions in Sectigh” nd in
the applicable Figures in Section 12 of the Quality Assurance Manual.

*See DOD Summary Attachment for DOD Specific Criteria
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17. CON 1ES FOR HANDLING OUT OF CONTROL OR

ABLE DATA

ced-that is out of control and is not to be re-analyzed due to sample
ions, hglding times, or QC controls can not be met, follow the procedures
uality Assurance Mannal.

18. REF

18.1. Test Method. ating Solid Waste Physical/Chemical Methods, USEPA SW-846,
Third-Edition er 1996.

19. TRAINING OUT
19.1. Read current and applicable methodologies. Demonstrate a general

i
understanding o%ﬁ dology’and chemistry. Follow policies in ADM-
TRANDOC. —

7
19.2. Observe Sample Pr Z h and/Aa/ / is, Follow GC/MS Training Plan Form.
19.3. Participate in the meth dol‘/,d mentation, and data reduction with guidance

19.4. Demonstrate Competency

the analysis independently. Analyze
four replicates of the LCS. 1frecgvery is withif'the limits of the LCS in
Appendix C ofthe Quality As r%lce Mantal, complete Training Plan Form,
summary spreadsheet, and IDC }:»ert fica
lity i

té\g) ﬁf}ifc QA. An IDC study must
be acceptable before the new anal§stynay a s independently.
Continuing Demonstration of Capabi Onstra j annually with the

w four replicate study.

acceptable performance of a Proficien
20. METHOD MODIFICATIONS - /2
None (
— j/
B@; hich

is

21.  INSTRUMENT-SPECIFIC ADDENDUM
Attached are the printouts from the GC/MS instruments rur'l\nihg 82
analytes are associated with which internal standard. The instru (1\5\% 2m in
the first line (Data File) of the report. Example: Data File: JNACQUDA A\/l OA#.
The internal standards are the first compound in each section (always have adAvgRE and
CCREF of 1.000) and the associated analytes are listed below the intema%QﬂﬁEfd.

*See DOD Summary Attachment for DOD Specific Criteria
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Tune QC Criteria
e racteristic Masses for Purgeable Organic Compounds
Atta sIM MODE
Attaeh I CU NT IS/ANALYTE ASSOCIATIONS PER INSTRUMENT
Attac ry and QC Criteria

L ] e ¢ o o

ent [IEDOD. Summm
CHANGE ) S REVISION

8-Updated mainte —ad eed\to change gold seal —eliminated references to
guard columns andjet s¢ IS.
Throughout - Remo eference Ickir since the Tekmars are no longer being
used : /
9-Changed the Tekmar J;Lﬂ ;{/ s prep to Centurian
9-Changed the tune standaf from 1 t

rr st
9-Updated the manufacture%s:sj t}rel/ sed
11-Eliminated the grand mean ¢ and the asSociated 30% RSD ICAL criteria for
CCCs. /

11-Added the minimum RFx for
referencing the attached Table 3 fro
12-Added BS/BSD

Incorporated the SIM Mode Addendu

*See DOD Summary Attachment for DOD Specific Criteria
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TABLE 1

NZENE CHARACTERISTIC ION ABUNDANCE CRITERIA

/ 2 Jon Abundance Criteria

50

15 - 40% of mass/é 95
75

30 - 60% of mass/é 95
95 base peak, 100% relative abundance
96 : 5 - 9% of mass/é 95
173 <2% of mass/é 174
174 >50% of mass/é 95
175 5 - 9% of mass/é 174
176 >095%; <101% of mass/é 174
5 - 9% of mass/é 176 :
/’_\

177

*See DOO Summaiy Attachment for DOD Specific Criteria
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Table2

SOP VOC-8260B

CHARACTERISTIC MASSES {m/z) FOR PURGEABLE ORGANIC COMPOUNDS

Primary Secondary

Characteristic Characteristic
Caompound lon ion(s)
Acetone 58 43
Acetonitrile 41 40, 39
Acroleln 56 55, 58
Acrylonitrile 53 52, 51
Allyl atcohot 57 58, 39
Allyl chioride 76 41,39, 78
Benzeng 78 -
Benzyl chioride 91 126, 65, 128
Bromoacetone 136 43,138, 93,95
Bromobenzene 156 77, 158
Bromochioromethane 128 49, 130
Bromodichloromsthane 83 85, 127
Bromoform 173 175, 254
Bromomethane 94 98
iso-Butanof 74 43
n-Butanol 56 41
2-Butanone 72 43
n-Butylbenzene 91 92, 134
sec-Butylbenzene 105 134
tert-Bulylbenzene 119 g1, 134
Carbon disuifide 76 78
Carbon tetrachloride 117 119
Chiloral iydrate 82 44, 84, 86, 111
Chloroacetoniteile 48 75
Chlorobenzens 112 77,114
1-Chiorobutane 58 49
Chiorodibromomethane 129 208, 206
Chloroethane 64 (49"} 86 (51}
2-Chiorpethanol 49 44, 43,51, 80
Bis{2-chloroethyl) sulfide 109 111, 158, 160
2-Chioroetnyl vinyl ether 63 85, 108
Chloroform 83 85
Chloromethane 50 (49%) 52 (517}
Chloroprene 53 88, 90, 51
3-Chloropropiobitrile 54 49,89, 9
2-Chlorotoluene a1 126
4-Chlorotoluene 1 126
1,2-Dibromo-3-chlargpropane 75 155, 157
Dibromochiorgmethane 129 127
1,2-Dibromcethane 107 109, 188
Dibromomethane 93 95, 174
CD-ROM 82608 - 37 Revision 2

December 1995
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Primary Secondary
Characteristic Characteristic

Compound fon. fon(s)
1,2-Dichiorohenzene 146 111, 148
1,2-Dichiorobenzene-d, 152 115, 160
1,3-Dichiorubenzene 146 111, 148
1,4-Dichlorobenzene 146 111, 148
cis-1,4-Dichloro-2-butene 75 53,77, 124, 89
trans-1,4-Dichloro-2-butene 53 88,75
Dichiorodifleoromethane 85 87
1.1-Dichioroethane 63 65, 83
1,2-Richloroethane 62 98
1.1-Dichloroethene 96 61,63
cis-1,2-Dichloroethene 86 61. 98
{rans-1,2-Dichioroethene 26 61, 98
4.2-Dichloropropane 83 112
1.3-Dichloropropane 78 78
2.2-Dichloropropane 77 97
1,3-Dichloro-2-propanol 78 43, 81,49
1,1-Dichloropropene 75 110,77
cis-1,3-Dichloropropene 75 77, 39
frans-1,3-Dichloropropene 75 77,38
1,2,3,4-Diepoxybutane 55 57, 56

- Diethy} ether 74 45, 59
1,4-Dioxane 88 58, 43, 57
Epichiorohydrin 57 48, 62, 51
Ethano! N 45, 27, 46
Ethyl zcetate 88 43, 45, 61
Ethylbenzene 91 1086
Ethylens oxide 44 43, 42
Ethyl methacrylate 89 41, 99, 86, 114
Hexachiorobutadiense 225 223, 227
Hexachloroethane 201 166, 199, 203
2-Hexanong A3 58, 57, 100
2-Hydroxypropianitrile 44 43, 42.53
fodornathane 142 127, 141
isobutyl alcohol 43 41, 42,74
isopropylbenzene 10% 120
pisopropylioiuene 119 134, 91
Malononitrile 66 39, 65, 38
Methacrylonitrile 41 67, 39, 52, 66
Methyl acrylate 55 85
Methyl-t-butyl ether 73 57
Methylene chicride 84 86, 49
Methyl ethyl ketone 72 43
Methyl iedide 142 127, 141
CD-ROM 82608 - 38 Revision 2

December 1986
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*See DOD Summary Attachment for DOD Specific Criteria

Primary Secondary
Charactenistic Characteristic
Compound lon lon{s)
Methyl methacrylate 69 41, 100, 35
4-Methyi-2-pentanone 100 43, 58,85
Naphthalene 128 -
Nitrobenzene 123 51,77
2-Nitropropane 46 -
2-Picoling 93 66, 82, 78
Pentachloroethane 167 134, 132, 165, 169
Propargyl alcohol 55 38, 38,53
B-Prepialactone 42 43, 44
Propionitrile (gthyl cyanide) 54 52,65, 40
n-Propylamine 59 41, 39
n-Propylbenzene N 120
Pyridine 79 52
Styrene 104 78
1,2,3-Trichlorobenzene 180 182, 145
1,2 4-Trichlorebenzene 180 182, 145
1.1.1.2-Tewachloroethane 131 133, 119
1,1,2.2-Tetrachlorogthane 83 131, 85
Tetrachioroethene 164 129, 131, 166
Toluene 92 N
1,1,1-Trichloroethane 97 299, 61
1,1,2-Trichloroethane 83 87, 85
Trichloroethene 95 87, 130, 132
Trichioroflucromethane 151 101, 153
1,2,3-Trichloropropane 75 77
1,2.4-Trimethylbenzene 105 120
1,3.5-Trimethyibenzens 105 120
Vinyl acetate 43 86
Vinyl chdoride 62 64
o-Xylene 106 91
m-Xylene 106 51
p-Kylene 106 91
Internal Standards/Surrogates:
Benzene-d; 84 83
Bromobenzene-dg 82 162
Bromochloromethane-d, 51 131
1,4-Diffuorobenzene 114
Chiorobenzene-dy 7
1,4-Bichlorobenzene-d, 152 115, 150
1,1,2-Trichloroethane-d, 100
4-Bromoflucrobenzene 95 174,176
Chioroform-d, 84
Dibromofiuoromethane 113
CD-ROM 82608 - 39 Revision 2
December 1896
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Secondary

Primary
Compound Characteristic Characteristic
lon lon(s)

Internal Standards/Surrogates

Dichloroethane-~d, 102

Toluene-d, 98

Pentafluorobenzene 168

Fluorobenzene 96 77

* Characleristic ion for an ion trap mass spectrometer (to be used when ion-molecule reactions

are ghserved).

CD-ROM 82608 - 40

*See DOD Summary Attachment for DOD Specific Criteria
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SIM MODE

es EPA method 8260B for the determination of low concentration
Q/ell}o/ufs/pgc' ic volatile organic compounds (VOCs) in aqueous, soil, sludge,

éd'ment, and various types of waste. A mass spectrometer operating under the
|

s%iaective ion monitering (SIM) mode is used for the analysis. The compounds
thatare rmined by this procedure are listed in SIM MODE Table 1.
Othe ilable upon request. The list may be used in entirety or in

pa hed method criteria for the compounds of interest. The
repo justed higher; however, the capability of achieving lower
MRLs fi i uirements must be demonstrated.

aphic/ @r\metric (GC/MS) conditions are detailed in the
8260B SOP. The esmpoun s-gte’ detected by a mass selective detector (MSD)
using the SIM mgde. THe'rete ﬁoﬁt—-i and the ratio of two characteristic ions of
each analyte are used for j iﬁcaai;: The response of either the primary ion or
the secondary ion is Gsed for quanitation;>Additional ions may be used to
confirm the presence o(&agh,cgét !

PROCEDURE /
All applicable procedure and quality control4Q Cf)i%lduirements discussed in the
8260B SOP apply, only the lir%an gerediices based upon level of quantitation
( S Internal Standards, and
reducein- m:lé?tration. For example, a
C

requested. Thus associated QC
Surrogates) spiking concentrations'al

typical linear range may be 0.05-5.0p d surrogate standards
spiked at 1.0 ppb, the CCV spiked at 150 S spiked at 0.5ppb.

Interna,
Oppb, anh/
Preparation of standards need only to include’thé compounds-

INTERFERENCES

interest.

Due to the low concentration levels being soug tKiH,S/I ode, ?%liness is
)
/s

extremely important to avoid laboratory contaminatign! Multipleifistrument
blanks are recommend to be analyzed prior to any SII\@'@M Good
laboratory practices must be maintained through out\the—p‘fepﬁa {on of ards
and samples and analysis to avoid contamination. -

*See DOD Summary Attachment for DOD Specific Criteria
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SIM MODE Table 1
List of Target Analytes and Reporting Levels*

Reporting Limit
(ug/L)

0.05

0.05
0.05

| 0.05

i n/lm% 0.10
tetrac ide 0.05
Tetrachlor ane 0.05

@)

*8ee DOD Summary Attachment for DOD Specific Criteria
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Evaluate Continuing Calibration Repoxt

Pata File : J:\RCQUDATA\MSVOA3\DATA\103002\C5527.D vial: 29
Acqg On : 30 Oct 102 8:28 am Operator: DROOT
Sample T eeV Ianst : M5 #3
Misc : Multiplx: :.00
Method H J:\ACQUDATA\MSVOAB\METHODS\EXP1021.M

Title : 8260voa

Last Update Tue Oct 22 08:08:39 2002
Response via : Multiple Level Calibration

Min, RRF : 0.000 Min. Rel. Area : 50% Max. R.T. Dev 0.50min
Max. RRF Dev : 25% Max. Rel. Area : 200%
Compound AVgRF  CCRF %Dev Area¥ Dev{min}

1 rentafluorcbenzene 1.00¢ 1.000 0.0 107 Q.00

2 Dichlorodifluoromethane 0.535 0.577 ~7.9% 1286 0.03

3 p Chloromethane 1.230 1.223 0.6 118 .03

4 ¢ Vinyl ¢chloride 0.799 0.851 -6.6 131 D.02

5 Bromomethane 0.366 0.350 4.4 100 0.02

é Chloxoethane 0.458 0.497 -8.5 128 0.02

7 FREON 21 1.049 0.984 6.2 98 0.02

8 Trichlorofluoxomethane 0,573 0.597 -4.2 127 0.00 |
9 Diethyl Ethex 0.761 0.815 -7.0 119 0.02

10 FREON 123A 0.858 0.925 -7.7 11% 0.02 i
11 Acrolein 0.15% 0.165 -6.3 1290 0.03

12 FREON 113 0.214 0.231 -8.3 137 0.00

a3 FREON 123 0.811 0.857 -5.7 116 0.00

14 ¢ 1,1-biclethene 0.482 0.513 -5.4 123 0.02

1S Agetone 0.338 0.312 7.7 1086 0.02

16 Yodomethane D.272 0.283 -4.2 101 0.02

17 Carbon Disnlfide 2.233  2.596 -36.0 120 0.00 |
18 2-PROPANCOL 0,074 0.077 -3.7 113 0.03 |
12 Acetonitrile 0.172  0.181 -5.3 111  0.03 |
20 Allyl Chloride 0.372 0.407 -9.5 129 0.00
21 Methylene ¢hloride 0.731 0.745 -1l.% 122 0.02 i
22 TRA 0.077 0.082 -6,8 117 0.03

23 Acrylonitrile 0.415 D.462 -11.3 122 0.00 ‘
24 Methyl-~t-Butyl EHthexr 1.850 1.938 ~-4.7 118 0.02 |
25 trans-1,2-Dichlorocethene 0.584 0.645 -10.3 130 0,00 |
26 p 1,1-Diclethane 1.239 1.316 -6.2 127 0.00

27 . Vinyl Acetate 0.598 2.505 -315.0# 505# 0.00

28 2-Chloro-1,3-butadiene 1.027 1.174 ~14.,3 118 0.00
29 2,2-Dichloropropane 0.561 0.800 -22.8# 172 0.00

30 2-Butanone 0.610 0.664 -3.9% 119 0.00

31 Ethyl Acetats- e384 L 456860 014

32 cis-1,2-bpichloroethene 0.658 0.705 -7.2 123 0,00

33 Propionitrile 0.146 0,160 ~9.5 121  0.00

34 Methacrylonitrile 0.378 0.405 ~7.3 122 0.060

35 . Bromochloromethane 0.3038 0.314 ~1.5 118 0.00

38 ¢ Chlorcform 0.985 1.018 ~3.3 12z% 6.00

37 Tetrahydrofuran 0.398 0.403 ~1.3 121 0.00 ,
338 1,1,1-Trichloxroethane 0.605 0.673

39 I 1,4 - Difluorobenzene 1.000 1.000

40 8 surr4,Pibrflmethane 0.293 0,319

41 Carbontetrachloxide 0.228 0.253

e et e o e - A e Ak W M Nt e e e e e ey b e AN W AL e

{#) = Out of Range -
€5527.D EXP1021.M Wed Oct 30 09:29:20 2002

*See DOD Summary Attachment for DOD Specific Criteria




SOP VOC-8260B
Revision No. 8
Date: 8/22/06
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Evaluate Continuing Calibration Report

Date Fila : J:\ACQUDATA\MSVOA3\DATA\103002\C5527.D Vial: 2%
Acg On s 30 Oct 1492 8:28 am Operatoxr: DROOT
Sample : ooV Inst : MS #3
Misc : Multiplr: 1.00
Method J: \ACQUDATA\MBVOA3 \METHODS\EXP1021 .M

Title 8260voa

Tue Oct 22 08:08:39 2002

Last Dpdate :
Multiple Level Calibration

Respounse via

- e av ar

Min. RRF : 0.000 Min. Rel. Axea : 50% Max. R.T. Dav ¢.50min
Max. RRF Dev : 25% Max. Rel. Area : 200%
Compound AVYRF  CCRF $Dev Area¥ Dav{min)
42 1,1-Dichloropropene 0.404 0.445 -10.2 136 0.00
43 Iso-Butyl Alcohol 0,030 0.031 -5.9 116 0.00
44 Benzene 1.337 1.412 -5.6 127 0.00
45 S surri, 1, 2-Diclethane ¢.335  0.3250 -4.5 108 0.00
46 1,2-Dichloroethane 0.427 0.408 4.6 116 0.00
47 N~Heptane 0.433 0.613 ~41.74% 175 0.00
48 Trichloroethene 0.354 0.309 12.6 105 0.00
49 ¢ 1,2-Diclpropane 0.447 0.467 -4.6 122 0.00
50 Methyl Methacrylate 0.317 0.353 -11.2 125 0.00
51 1,4-Dioxane 0.004 0.004 -3.5 1221 0,00
52 Dibromomethane 0.228 0.2286 0.7 114 0.00
53 Bromodichloromethane 0.4092 0.415 ~i.6 118 0.00
54 2-Nitropropane 0.116  0.137 ~18.5 135 0.00
55 2-Chloroethylvinyl ¥ther 0.350 0.362 ~3.4 115 0.0¢C
56 cis-1,3-Dichloropropene 0.594 0.640 ~7.%7 125 -0.01
57 1 d5 - Chlorobenzene 1.000 1.000 0.0 114 0.0¢
58 4-Methyl-2-Pentanone ¢.808 0.777 3.8 115 0.00
59 ¢ Toluene 1.356 1.374 -31.3 130 0.00
60 txans-1i, 3~-Dichloropropene 0.584 0.8600 -2.92 123 0.00
61 Bthyl Methacrylate 0.669 0.684 ~2.2 124 0.00
62 1,1,2~Trichloroathane 0.336 0.330 1.8 112 0.00
62 s surr3,Toluene~ds 1.247 1.292 -3.6 108 0.00
64 s surr2, bib 0,462 0,523 ~13.3 117 0.00
65 Tetrachloroethane 0.268 0.276 -3.0 136 -0,01
66 2-Hexanone 0.530 0.532 -0.4 115 0.00
67 1,3-Diclpr0pane ¢,.7L0 0.708 0.3 121 -0.,01%
68 Dibromochloromethane 0.316 0.3311 1.5 119 0.00
69 1,2-Dibromoethane 0.353 0.343 2.9 1186 0.00
70 P Chlorobenzene 0.790 0.790 0.1 128 0.0
71 1,1,1,2-Tetrachloxroethane 0.270 0.272 -0.6 122 0.00
72 ¢ Ethylbenzene 1.37% 1.417 -3.3 131 0.00
73 {n+p) Xylene 0.468 0.491 ~4.9 134 0.00
74 o-~Xylana 0.470 0.475 ~-1.0 129 0.040
75 Styrene 0.864 0.887 ~2.6 129 0.00
76 p Bromoform 0.206 G.213 -3.6 121 0.00
77 Isopropylbanzene 1.082 1.138 -5.1 132 0.00
78 Cyclohexanone 0.074 0.042 43.74 10 0.00
79 I da - Dichlorobenzene 1,000 1.000 0.0 1i7 0.00
80 p 1,1,2,2-Petrachloroethane 0.954 1.208 -26.64 162 0.00
81 Trans-1, 4-Dichloro-2~butene 0.315 0.348 -13.5 143 0.00
{#) = Out of Range
C5527.D EXP1L021.M Wed Oct 30 09:29:27 2002 GCMS Page 2

*See DOD Summary Attachment for DOD Specific Criteria




SOP VOC-8260B
Revision No. 8
Date: 8/22/06

/(j::> Page 45 of 62

Bvaluate Continuing Calibration Repoxt

Data File : J:\ACQUDATA\MSVOA3\DATA\103002\C5527.D vial: 29
Acg On : 30 Oct 102 8:28 am Operator: DROOT
Sample : eev Inst + MS #2
Misc : Multiplr: 1.00
Method : J:\ACQUDATA\MSVOA3 \METHODS\EXP1021.M

Title : 8260voa

Last Update : Tue Oct 22 08:08:39 2002
Response via : Multiple Level Calibzation

Min. RRF : 0.000 Min. Rel. Area : 50% Max. R.T. Dev 0.50min
Max. RRF Dev : 25% Max. Rel. Area : 200%
Compound AVgRF  CCRF $Dev Area$ Dev{min
82 3,2,3-Trichloropropane 0.278 0.261 6.2 123 0.00
83 n-Propylbenzene 3.208 3.320 ~-3.5 135 0.00
84 Bromobenzene 0.704 0.671 4.7 122 0.00
85 1,3, 5-Trimethylbenzene 1.762 1.811 «2.8 134 0.00
8¢ Z-Chlorotoluene 1,983 1.995 -0.6 130 0.00
87 4-Chlorotoluene 2.213 2.193 0.9 129 0.00
88 tert-Butylbenzene 1.408 1.449 ~3.% 137 0.00
89 1,2,4~-Trimethylbenzene 1.773 1..78% -0.7 131 0.00
90 sec~-Butylbenzene 2.198 2.283 ~-3.9 135 0.00
91 p-Isopropylboluene 1.625 1.722 ~-6.0 139 0.00
92 1,3-Declbenz 1.174 1.153 1.8 3128 0.00
93 1,4-Dclbenz 1.214 1.149 5.4 124 0.00
94 n-Butylbenzene 1.614 1.780 -30.3 148 0.00
95 1,2-bclbenz 1.154 1.118 3.2 125 0.00
96 1,2-Dibrowo-3-chloxopropane 0.172 0.166 3.8 124 .00
87 Nitrobenzene 8.000 D.000 0.0 133 0.02
28 1,2,4-Tcbenzene 0,527 - 0.545 -3.5 . 133 0.00
99 Hexachlorobt 0.174 0.199 -14.6 147 0,02
100 Naphthalen 1.454 1.527 ~-5.0 133 0.00
101 1,2,3~Tclbenzene 0.482 0.497%7 -3.2 130 0.02
102 TOTAL XYLENE 0.000 0.000 0.0 o 0.03
{#) = Out of Range SPCC's out = ¢ CCC's out = 0
¢5527.D0 EXP1021.M Wed Oct 30 09:29:30 2002 GCMS Page 3

*See DOD Summary Attachment for DOD Specific Criteria



=

Data File @
Acg ©Gn :
Sample :
Misc :

Method
Title

Last Update
Response via

J:

\ACQUDATA\MSVOAS\DATAY
30 Qct 102 12:23 am
cev

Evaluate Cortinuing Calibration Report

8260voa
Tue Oct 22 10:50:10 2002

Multiple Level Calibration

1&&9&3&34331.0

1 \ACQUDATA\MSVOAS \METHODS\EXPLO21. M

Vials
Operator:
Inst
Multiplr:

SOP VOC-8260B
Revision No. 8
Date: 8/22/06
Page 46 of 62

85
B.ALLGEIER
5971 - In
1.00

Min. RRF : 0.000 Min. Rel. Area : 50% Max, R.T. Dev 0.50min
Max. RRF Dev : 25% Max. Rel. Area : 200%
Compound AvgRF  CCRF %hev Area% Dev(min)
1 -paritafluorobenzene 1.000 1.000 0.0 89 0.02
2 Dichlorodiflucxomethane 0.495 0.525 ~6.1 93 0.00
3p Chloromethane 0,652 0.698 =-7.1 92 0.00
4 c Vinyl chloride 0.495 0.527 -6.4 95 0.00
5 Bromomethane 0.363 0.339 6.7 88 0.00
6 Chloxoethane 0.317 0.341 -7.4 96 0.00
7 Trichlorofluoromethane 0.583 0.653 -11.9 96 0.00
8 Disthyl Ether 0.39% 0.407 -3.1 91 0,00
9 Acrolein 0.084 0.065 22.5 70 0.01
10 FRECN 113 0.190 0.210 ~-10.6 97 0.01
11 c 1,1-Diclethene 0.364 0.374 -2.7 95 0.00
12 Acetone 0.156 0.168 -7.7 105 0.01
13 Iodomethane 0.443 0.605 -36.44 98 0.00
14 ¢arhon Disulfide 1.649 1.758 -6.6 87 0.02
15 Acetonitrile 0.016 0.017 -5.3 94 0.00
16 Allyl Chloride 0.240 0.262 -9.3 o1 0.00
17 ¥Methylene Chloride 0.507 0.521 -2.8 92 0.02
18 TBA 0.039 0.038 1.7 86 G.00
19 Methyl-t-Butyl Ether 1.289 1.368 -6.3 93 0.00
20 Acrylonitrile 0.200 0.212 ~6.4 93 0.00
21 trans-1,2-Dichlargethene 0.434 0.453 -4.3 93 0.02
22 p 1,31-Diclethane 0.963 1,054 -9.4 94 0.01
23 Vinyl Acetate 0,099 0.063 36.5% 55 0,01
24 2«Chloxro~1,3~butadiene 0.782 0.875 ~11.8 87 0,02
25 2 ,2=-Dichloropropane 0.683 0.664 2.8 83 0.01
26 2~Butanone 0.318 0.330 -3.6 94 0.00
27 cis=1,2-Dichloroethene 0.494 0.528 ~6.9 93 0.01
28 Propionitrile 0.076 0.079 -3.0 91 0.01
29 Methacrylonitrile 0.225 0.229 -1.8 92 0.00
30 Bromochloronethane 0.268 0.290 -8.5 96 0.02
31 Tetrahydrofuran ) 0.184  0.182 0.7 89 0.01
32 ¢ Chloroform 0.907 1.008 -11.1 97 0.00
33 1,1,1-Trichlorasthane 0.645 0,728 ~312.5 97 0.02
34 1,4-Difluorcbhenzense 1.000 1.000 0.0 93 0.00
35 s surr4,Dibrfimethane 0.332 0.358 -7.9 94 0.00
36 Carbontetrachloride 0.303 0.332 -9.6 98 0.02
37 1,1-Dichloropropene 0.395 0.415 -5.0 94 0.00
38 Iso~Butyl Alcohol 0.014 0.012 12.9 77 0.02
39 Benzene 1.196 1.228 -2.7 92 0.00
40 s surrl, 1,2-Diclethane 0.364 0.411 ~12.9 96 0.G0
41 1,2~Dichloroethane 0.441 0.461 -4.6 98 0.00
(#) = Out of Range
A4331.D EXPLO21.M Wed Gct 30 11:09:15 2002 Page 1

*See DOD Summary Attachment for DOD Specific Criteria




SOP VOC-8260B
Revision No. §
Date: 8/22/06

/(;;13 Page 47 of 62

e g
Evaluate Continuing Calibration Report

Data File : J:\ACQUDATB\MSVOAS\DATA\I02902\A4331.D vial: 85
Acg On 2 30 Ogt 1902 12:23 anm Operator: B.ALIGEIER
Sample 1 CCV Inst 5 5971 =~ In
Misc : . Multiplr: 1.00
Method J: \ACQUDATA\MSVOAS\METHODS\EXP1021.M
Title 8260voa

Tue Oct 22 10:50:10 2002

Last Update
Hultiple Tevel Calibration

Response via

Min. RR¥F : 0.000 Min. Rel. Area : 50% Max. R.T. Dev 0.50min
Max. RRF Dev : 25% Max. Rel. Area : 200%
Compound AVgRF  CCRF SDev Area? Dev(min)
42 Trichloroethene 0.280 0.320 -14.4 103 0.01
43 ¢ 1, 2-Diclpropane 0.378  0.391 -3.6 92 0.01
44 Methyl Methacrylate 0.232 0.232 -0.1 91 0.01
45 1,4-Dioxane 0.003 0.002 15.8 77 0.02
46 Dibrononethane 0.200 0,208 ~-3.9 94 0.01
47 Bromodichloromethane 0.411 0.463 -12.7 98 0.02
48 2=Nitropropane 0.092 0.098 -7.3 94 0.02
49 2-Chloroethylvinyl Ether 0.236 0.248 -5.0 24 0,02
50 ¢is~1,3-Dichloropropene 0.573 0.590 -3.0 s1  0.02
51 4-Methyl-2-Pentanone 0.464 0.465 -0.2 54 0.00
52 & Toluene 1.210 1.259 -4.1 92 0.00
53 trans-1,3~-Dichloropropene 0.522 0.551 -5.5 92 Q.00
54 Ethyl Methacrylate 0.478 0.502 ~-5.0 93 Q.00
55 1,1, 2=-Trichloroethane 0.274 0.288 -5.3 94 0.02
56 & surx3, Toluene-ds 1.138 1.200 ~5.5 92 0.02
57 s surrz,bfb 0.493 0.573 ~-16.2 87 0,02
58 - - d5=Chlorbbenze 1.000 1.000 0.0 93 0.02
59 Tetrachloroethene 0,231 0.296 ~5.8 95 0.00
60 2-Hexanone 0.319 0,315 1.3 S5 0.02
61 1,3-Dichloropropane 0.550 0.558 -1.5 92 0.02
62 pibromochlioromethane 0.320 90.344 -7.7 98 0.02
63 1,2=-Dibromoethane 0.293 0.303 -3.3 95 0.02
64 p Chlorobenzene 0.807 0.832 ~3.1 83 0.02
65 1,1,1,2-Tetrachloroethane 0.280 0,298 -6.2 96 0.02
66 ¢ Ethylbenzene 1.374 1.389 -1.1 S0 0.02
67 {m+p)Xylene 0.484  0.487 -0.5 90 0.02
68 o~Xylene 0.485 0.501 3.4 92 9.03
69 Styrene 0.832 0.861 -3.4 91 Q.02
70 p Bromoform 0.218 0.240 -10.1 97 0.02
71 Isapropylbenzene 1.230 1.293 -5.1 a3 0.02
72 Cyclohexanone 0.000 0.000 0.0 S0 Q.02
73 a4=1;4-9ichiorobeniene 1.000 1.000 0.0 $3 0.02
74 D 1,1,2,2-Tetrachloroethane 0.932 0.854 8.3 8% Q.02
75 1,2,3~Trichloropropane 0.1%88 0.209 ~5.3 94 0.02
76 Trans—1, 4~Dichlora~2-Butene 0.241 0.243 -1.2 $0 0.02
77 n-Propylbenzene 3.262 3.204 1.8 88 0.02
78 Bromobenzene 0.708 0.747 5.6 7 0.02
79 i,3,5~Trimethylbenzene 1.790 1.833 8.8 82 0.02
80 2~Chlorotoluene 2.020 2.040 ~1.0 91 0.02
81 4-Chlaorotoluene 2.018 1.996 0.9 8% 0.02
{#) = Out of Range
A4331.D EXPlO21.M Wed Oct 30 11:09:18 2002 Page 2
*See DOD Summary Attachment for DOD 8Specific Criteria




SOP VOC-8260B
Revision No. 8
Date: 8/22/06

/ Page 48 of 62

Evaluate Continuing calibration Report

Data File @ J:\ACQUDATA\MSVOAS\DATA\102902\A4331.D Vial: 85

Acg On T 30 Oct 102 12:23 anm Operatoxr: B.ALLGEIER
Sample s CCV Inst + 5971 - In
Misc H Multiplx: 1.00

Method : J:\ACQUDATA\MSVOAS\METHODS\EXPL021.4
Title : 8260voa

Last Update : Tue Oct 22 10:50:10 2002

Response via : Multiple Level Calibration

Min. RRF H 0.000 Min. Rel. Area ¢ 50% Max. R.T. Dev 0.50min
Max. RRF Dev : 25% Max. Rel. Area : 200%
Compound AvgRF  CCRP %Pev Area® Dev{min)
82 text~Butylbenzene .1.636 1.632 0.3 88 0.02
83 1,2, 4~Trimethylbenzene 1.680 1.511 10.1 79 0.02
84 sec—-Butylbenzene 2.523 2.522 0.0 88 0.00
85 p-isopropyltoluene 1.872 1.751 6.4 82 0.02
86 1,3~Delbenz 1.269 1.276 0.6 91 0.02
87 1,4~Delbenz 1.270 1.252 ‘1.4 89 0,02
88 n~Butylbenzene 1.703 1.420 12.% 76 0,02
89 1,2-Dclbenz 1.262 1.2686 -0.3 90 0.02
90 1,2-Dibromwo-3-chloxopropane 0.154  0.166 -7.8 95 0.02
21 Nitrobenzene 0.000 0,000 0.0 83 0.02
22 1,2,4~Tcbenzene 0.58¢0 0.52%9 8.7 83 0.02
93 Hexachloxobt 0.295 0.278 5.7 85 0.02
94 Naphthalen 1.235 1.181 4.3 85 0,00
95 1,2,3-Telbenzene 0.537  0.500 7.0 82 0.00
86 TOTAL XYLENE 0.000 0.000 0.0 0% =2.30%
{#)} = out oif Range SPCC's out = 0 CCC's out = 4
A4331.0D EXPLD21.M Wed Oct 30 11:09:21 2002 Page 3

*See DOD Summary Attachment for DOD Specific Criteria
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Revision No, 8
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Evaluate Continuing Calibration Report
Data File : J:\ACQUDATA\MSVOA6\DATA\103002\09582.D vial: 2
Acqg On : 30 Oct 2002 10:26 aw Operator: PDEPALMA
Sample : CCV Inst : GC/MS Ins
Misc : 8260B/0IM4.2 for W.A.P Multiplr: 1.00

MS Integration Paramg: INTP35.P

Method : J:\ACQUDATA\MSVOAE \METHODS\SOW1022W.M (RTE Integrator)
Title : EPA Method 8260B OLM4.2 CPD LIST

Last Update : Wed Oct 30 12:33:47 2002

Response via : Multiple Level Calibration

Min. RRF H 0.000 Min. Rel. Area : 50% Max. R.T. Dev 0.50min
Max. RRF Dev « 25% Max. Rel. Arvea : 200%
Compound AVgRF  CCRF %Dev Area% Dev{min)
1 Pentafluorckenzene 1.000 1.000 0.0 55 -0.02
2 Dichlorodifluorcmethane 0,410 0,504 -22.9 68 -~0.02 |
3P Chloromethane 0.243 0,222 8.6 52 -0.01
4 C Vinyl Chloxride 0.241 0.225 6.6 51 -0.01 |
5 Bromomethane 0.173 0.157 3.5 56 ~0.01 |
6 Chloroethane . 0.149 0,138 7.4 50 -0.01 '
7 Trichlorofluoronethane 0.680 0.750 -10.3 60 -0.02 |
8 ¢ 1,1-Diclethene 0.268 0.275 2.8 57 -0.01 |
S Freon 113 0.322 0.337 -4.7 58 ~0.02
10 Acetone 0.109 0.1204 4.6 55 -0.02 ,
11 Carbon Digulfide 0.868 0.852 1.8 54 -0.02 |
12 Methyl Acetate 0.188  0.177 5.9 51 -0.02 |
13 Methylene Chloride 0.320Q ©.321 ~-Q.3 56 -0.02 |
14 Methyl-t-Butyl Ether 1.146 1.168 -1.9 57 -0.,02
15 trans~-1l,2-Dichloroethene 0.2316. 0.319 -0.9 55 -0.902 I
16 P 1,1-Diclethane 0.595 0.61% -3.5 58 ~0.02 i
17 cis-1,2-Dichloroethene 0.351 0.373 -6.3 56 -0,02
i8 2-Butanone 0.109 0.101 7.3 494 -~0.02
i% ¢ Chloroform Q.732 0.844 -15.3 63 =0.02
20 1,1,1-Trichlorocethane 0.766 0.914 -19.3 65 -0.02 |
21 1,4-Difluorobenzene 1.000 1.000 0.0 50 -0.02 |
22 s surr4,Dibrflmethane 0.318 0.356 -11.9 53 =0.02
23 Cyclohexane 0.412  0.385 6.6 50 -0.02 i
24 Carbontetrachloride 0.542 0.722 -33.2# 69 -0.02 ;
25 Benzene 0.973 1.055 -8.4 55 -0.02
26 1, 2-Dichloroethane 0.497 0.660 -32.8% 66 -0.01
27 Trichloroethene 0.286 0.350 ~22.4 62 -0.02
28 Methyl Cyclohexane 0.406 0.407 -0.2 52 -0.02
29 ¢ 1, 2-Diclpropane 0.230 0.247 -7.4 53 -0.01
30 Bromodichloromethane 0.450 0.574 -27.6% 64 -0.02
31 ¢is-1,3-Dichloropropene 0.431 0.519 ~20.4 60 -0.02
32 4-Methyl-2-pentanone 0.154 0.158 -2.6 494 -0.01
33 s SURR3, Toluene-ds 1.057 1.139 -7.8 55 -0.02
34 ¢ Toluene 1.073 1.176 -9.6 57 -0.02
35 trans-1,3-Dichloropropene 0.468 0.560 -19.7 59 -0.02
36 1,1,2-Trichloroethane 0.218 0.255 -17.0 58 -0.01
37 PNibromochloromethane 0.337 0.441 -30.9# 65 -0.01
38 s SURRZ,BFB ¢.3890 0.418 -10.9 61 -0.01
33 d5-Chlorobenzene 1.000 1.000 0.0 51 ~0.01
{$#} = Oout of Range
£9582.D SOW1022W.M Wed Oct 30 12:40:0& 2002 Page 1

*See DOD Summary Attachment for DOD Specific Criteria




SOP VOC-8260B
Revision No. 8
Date: 8/22/06
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Evaluate Continuing Calibration Reporxrt
Data File : J:\ACQUDATA\MSVOA6\DATA\103002\09582.D vial: 2
Acqg On : 30 Oct 2002 10:26 am Operatorx: PDEPALMA
Sample : CCV Inst : GC/MS Ins
Misc : 8260B/OLM4.2 for W.A.P Multiplxr: 1.00
MS Integration Parvams: INTP35.P
Method : J:\ACQUDATA\MSVOA6 \METHODS\SOW1022W.M (RTE Integrator)
Title : EPA Method 82608 OLM4.2 CPD LIST

Last Update : Wed Oct 30 12:33:47 2002
Response via : Multiple Level Calibration

Min. RRF . 0.000 Min. Rel. Area : 50% Max. R.T. Dev 0.50min
Max. RRF Dev : 25% Max. Rel. Area : 200%
Compound AvgRF  CCRF %Dev Area% Dev{min)
40 Tetrachloroethene 0.285 0.375 «31.6% 65 -0.01
41 2 -Hexanone 0,138 0.150 -8.7 53 -0.01
42 1, 2-Dibromoethane 0.289 0.34% ~19.7 58 ~0.01
43 P Chlorchenzene 0.819 0.997 -21.7 61 -0.01
44 c Ethylbenzene 0.389 0.473 -21.6# 62 -0.01
45 {m+p) Xylene 0.4865 0.554 -19.1 61 -0.01
46 o-Xylene 0.436 0.528 «21.1 63 ~0.01
47 Styrene 0.737 0.896 -21.6 62 -0.01
48 P Bromoform 0.267 0.371 -39.0# 67 -0.01
49 Isopropylbenzene 1.070 1.327 -24.0 64 ~0.01
50 1, 4~Dichlorobenzene-d4 1.000 1.000 0.0 85 =-0.01
51 P 1,1,2,2-Tetrachloroethane 0.689 0.730 -6.0 56 -0.01
52 1,3-Diclbenzene 1.374 1.629 -18.6 866 -0.01
53 1,4-Diclbenzene 1.384 1.682 «21.5 68 -0.01
54 1,2~Diclbenzene 1.280 1.549 ~21.0 68 -0.01
55 1, 2~-Dibromo~3~chloropropane 0.145 0,183 -26.2¢% 71 0.00
56 1,2,4-Techenzene 0.447 0.547 -22 .4 71 0.00
{#} = Out of Range BPCC's out = 0 CCC's out = 1 v
Q2582.D SOW1022W.M Wed Oct 30 12:40:08 2002 Page 2

*See DOD Summary Attachment for DOD Specific Criteria




SOP VOC-8260B
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A Evaluate Contimuwing Calikration Report
Data File : J:\ACQUDATA\MSVOA7\DATA\102202\V7572.D vial: 2
Acg On s 22 Oct 2002 1:52 pm Operator: Herring
Sample : cov Inst : GC/MS Ins
Mise : Multiplr: 1.00

MS Integration Paramg: RTEINT.P

Method : J:\ACQUDATA\MSVOA7\METHODS\EXP1004 .M (RTE Integrator)
Title : 8260voa
Last Update Fri Oct 04 19:07:24 2002 .
Response via : Multiple Level Calibration Q. “3[11
Min. RRF H 0.000 Min. Rel. Area : 650% Max, R.T. Dev 0.50min
Max. RRF Dev : 25% Max. Rel. Area : 200%
Compound AvgRF  CCRF ¥Dev Area% Dev{min)
1 Pentafluorobenzene 1.900 1.000 0.0 105 -0.04
2 Dichloredifluoromethane 0.555 0.598 -7.7 102 -0.03
3 p Chloromethane 0.690 0,788 -14.2 113 ~0.03
4 ¢ Vinyl Chlorxide 0.488 0.48¢6 0.4 101 -0.02
5 Bromomethane 0.472 0.449 4.9 %3 -0.04
6 Chloroethane 0.4867 0.458 1.9 101 -0.03
7 FREON 21 : 1.108 1.121 -1.2 110 =-0.03
8 Trichlorofluoromethane 0.733 0.733 0.0 102 -0.03 |
3 Diethyl Ether 0.57¢ 0.561 1.6 100 -0.03 |
10 FREON 123A 0.826 0.828 0.0 112 -0.04
11 FRECON 123 0.838 0.862 -2.9 13131 -0.04
12 Acrolein 0.122 0.144 -18.0 110 -0.04
i3 FRECN 113 0.248 0.243 2.0 103 -0.04
14 ¢ 1,1-Diclethene ¢G.535 0.537 -0.4 103 -0.04 :
15 Acetone 0.249 0.214 l4a.1 96 -0.04 §
16 2~Propanol 0.047 0.046 2.1 98 -0.03 ;
17 Iodomethane 0.473 0.375 20.7 8l -0.04 |
18 Carhon Disulfide 2.168 2.321 -7.1 1i0 -0.04 |
18 Acetonitrile 0.178 0.165 7.8 100 -0.04 |
20 Allyl Chloride 0.345 0.32% 5.8 100 -0.04 i
21 Methylene Chloride 0.723  0.688 4.8 103 -0.04 |
22 TBA 0.056 0.052 5.4 98 -0.04 |
23 Acrylonitrile 0.324 0.303 6.5 86 -«0.04 i
24 Methyl-t-Butyl Ethexr 1.580 1.521 3.7 29 -0.04 |
25 trans-1,2-Dichloroethene 0.657 0.655 0.3 104 -0.04 |
26 p 1,l-Diclethane 1.122 1.108 1.2 100 -0.085 :
27 Vinyl Acetate 1.888 2.013 6.6 107 ~0.04 ‘
28 2-Chloro-1, 3-butadiene 0.937 1.053 -12.4 117 -0.04
29 2,2-Dichloropropane 0.811 0.764 5.8 g7 -0.05 |
30 2-Butanone 0.482 0.439 8.9 88 -0.05 |
31 Ethyl Acetate 0.000 0.000 0.0 28 -0.05
32 cis-1,2-Dichloroethene 0.741 0.728 1.8 103 -0.05
33 Propionitrile 0.116 0.110 5.2 87 -0.08
34 Methacxrylonitrile 0.321 0.295 8.1 97 -0.05
35 Bremochloromethane 0.349 0.339 2.3 101 -0.05
36 < Chloroform 1.037 1.025 1.2 100 -0.05
37 Tetrahydrofuran 0.276  0.255 7.6 95 -0.05 l
38 1,1, 1-Trichloroethane 0.752 0.782 1.3 102 -0.05 |
39 I 1,4 - Diflucorobenzene 1.000 1.0060 0.0 106 -0.04 !
40 s surr4, Dibrflimethane Q0.356 0.358 ~D.6 107 =-0.05 i

{#) = Qut of Range
V7572.D EXP1004.M Tue Oct 22 15:01:42 2002 Page 1

*See DOD Summary Attachment for DOD Specific Criteria
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T Evaluate Contimuing Calibration Report

Data File : J:\ACQUDATA\MSVOA7\DATA\102202\V7572.D Vial: 2

Acg On : 22 Oct 2002 1:52 pm Operator: Herring

Sample : gev Inst : GC/MS Ins

Misc : Multiplx: 1.00

MS Integration Params: RTEINT.P

Method J: \ACQUDATA\MSVOA7? \METHODS\EXP1004 .M (RTE Integrator)

Title 8260voa

Last Update
Response via

H
H
H

I3

H4

Fri Oct 04 19:07:24 2002
Multiple Level Calibration

Min. RRF : 0.000 Min. Rel. Area :
Max. RRF Dev : 25% Max. Rel. Area :
Compound AvgRF

41 Carbontetrachloxride 0.366
42 1,1-Dichloropropene 0.486
43 Iso~Butyl Alcohol 0.022
44 8 surl, 1, 2-Diclethane 0.343
45 Benzene 1.521
46 1,2-Dichloxoethane 0.486
47 N-Heptane 0.760
48 Trichloroethene 0.389
49 ¢ 1,2-Diclpropane 0.481
50 Methyl Methacrylate 06.312
51 1,4-Dioxane 0.004
52 Dibromomethane 0.286
53 Bromcdichloromethane 0.488
54 2-Nitropropane 0.000
55 2-Chloroethylvinyl Ether 0.347
56 cis-1,3-Dichloxopropene 0.664
57 1 ds - Chlorobenzene 1.000
58 4-Methyl-2-Pentanone 0.704
59 ¢ Toluene 1.607
60 trans-1,3-Dichloropropene 0.637
61 Ethyl Methacrylate 0.666
62 1,1, 2-Trichlorcethane 0.361
63 s surr3, Toluene~4s 1.272
64 s surr2,bfb 0.517
65 Tetrachloroethene 0.405
66 2-Hexanone 0.481
67 1,3-Dichloxropropane 0.729
68 Dibromochloromethane 0.406
69 1,2-Dibromcethane 0.446
70 p Chlorobenzene 1.055
71 1,1,1,2~-Tetrachloroethane 0.350
72 ¢ Ethylbenzene 1.797
73 {m+p) Xylene 0.657
74 o-Xylene 0.656
75 Styrene 1.160
76 p Bromoform 0.297
77 Isopropylbenzene 1.610
78 Cyclohexanone 0.071
79 I d4 - Dichlorobenzene 1.000

{#) = out of Range

Vv7572.D EBXP1004.M

Tue Oct 22 15:01:43

*See DOD Summary Attachment for DOD Specific Criteria

50% Max. R.T. Dev 0.50min

200%

0.365
0.466
G.020
0.336
1.452
0.450
0.738
0.382
0.442
0.288
0.004
0.279
0.488
0.000
G.327
0.651

1.000
0.651
1.590
0.613
0.610
0.347
1.253
6.522
0.399
G.440
0.671
0.392
0.423
1.027
0.33%
1.783
0.640
0.632
1.115
0.287
1.605
0.040

2002

$Pev Brea% Dev{min)
0.2 101 -0.06
4.1 101 -0.08
9.1 93 -~0.G4
2.0 104 ~0.05
4.5 102 ~0.04
7.4 103 -0.04
2.8 95 -0.04
1.8 104 -~0.05
8.1 100 ~0.05
7.7 93 -0.05
0.0 165 -~0.05
5.7 101 ~0.05
0.0 102 -~0.05
0.0 100 -0.05
5,8 103 -0.0%
2.0 102 -0.05
6.0 107 ~0.05
7.5 %8 -0.05
1.1 102 -0.05
3.8 100 -~0.05
8.4 87 -0.05
3.9 100 ~0.06
1.5 104 -0.05
-1.0 106 -0.05
1.5 101 -0,05
8.5 96 -0.05
8.0 39 -0.086
3.4 100 -0.06
5.2 %8 -0.05
2.7 101 -0.05
3.1 103 -0.06
0.8 102 -~0.05
2.6 101 -Q.405
3.7 102 ~0.06
3.9 88 -0.05
3.4 27 ~0.05
0.3 102 -0.05
43.7#% 58 -0.05
Q.0 106 -0.06
Page 2
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o Evaluate Continuing Calibration Report
pata File : J:\ACQUDATA\MSVOAT\DATA\102202\V7572.D vial: 2
Acqg On : 22 Oct 2002 1:52 pm Operator: Herring
gample : cev Inst : GC/MS Ins
Misc : Multiplr: 1.00

M3 Integration Params: RTEINT.P

Method : J:\ACQUDATA\MSVOA7\METHODS\EXP1004.M (RTE Integrator)
Title : 9260voa
Last Update : Fri Oct 04 18:07:24 2002
Response via : Multiple Level Calibration
Min. RRP : 0.000 Min. Rel. Avxea : 50% Max. R.T. Dev 0.50min
Max. RRF Dev : 25% Max. Rel, Area : 200%
Compound AvVgRF  CCRF 3$Dev Area% Dev(min)
90 p 1,1, 2,2-Tetrachloroethane 1.1%8% 1.12¢9 5.5 97 -0.08
81 Trans-1,4-Dichloro-2-butene 0.329 0.300 8.9 95 -0.05
82 1,2,3-Trichloropropane 0.319 0.257 12.4 97 -0.05
83 n-Propylbenzene 4.441 4.412 0.7 104 -0.0S5
84 Bromobenzense 0.879 0.877 .1 101 -0.05
85 1,3, 5-Trimethylbenzene 2,551 2.491 2.4 99 -0.05
86 2-Chlorotoluene 2.817 2.779 1.4 101 -0.05
87 4-Chlorotoluene 2.662 2.590 2,7 101 ~0.06
88 tert-Butylbenzene 2.158 2.132 1.2 102 -0.05
89 1,2,4-Trimethylbenzene 2.586 2.592 -0.2 100 ~0.06
20 sec-Butylbenzene 3.621 3.540 2.2 100 -0.05
91 p-Isopropyltoluene 2.690 2.681 0.3 102 -0.06
92 1,3-Dclbenz 1.554 1.832 i.4 102 =-0.05
3 1i.4-bclbenz 1.583 1.5%69 ~1.0 107 -0.06
94 n-Butylbenzene 2.9878 2.972 0.2 99 -0.05
85 1,2-Delbenz 1.512 1.476 2.4 100 -0.05
96 1, 2-Dibrome-3-~chloxepropane G.245 0.206 1.9 28 -0.06
97 Nitrcbenzene 0.000 0.000 Q.0 23 -0.05%
98 © 1,2,4-Tcbenzene 1.066 1.014 4.8 298 -0.07
a8 Hexachlorobi 0.380 0.360 5.3 102 -0.07
100 Naphthalen 2.256 1.938 14.1 88 -0.07
101 1,2,3-Tclbenzene 0.933 0.878 5.9 97 ~0.07
{#) = Out of Range SPCC's out = 0 CCC's out = 0
v7572.D EXP1004.M Tue Oct 22 15:01:43 2002 Page 3

*See DOD Summary Attachment for DOD Spegcific Criteria
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Evaluate Contimuing Calibration Repoxrt
bata File : J:\ACQUDATA\MSVOAS\DATA\101104\F1124.D Vial: 5
Acqg On : 11 Oct 2004 11:43 am Operator: Herring
Sample 1 QCV Inst : GCMSHR
@ Mise T - Multiplr: 1.00

MS iIntegration Params: RTEINT.P

Method : J:\ACQUDATA\MSVORS\METHODS\WATI008.M (RTE Integrator)
Title : B260voa
Last Update : Mon Oct 11 18:55:59 2004 BRU TN
Response via : Multiple Level Calibration ?é*?‘
Min. RRP : 0.000 Min. Rel. Area : 50% Max. R.T. Dev 0.50min
Max, RRF Dev : 20% Max. Rel, Axea : 200%
Compound AVgRF CCRF %Dev Area% Devi{min)
1 I Pentafluorcbenzene 1.000 1.000 0.0 109 0.00
2 Dichlorodifluoromethane 0.5869 0.646 ~-13.5 115 0.00
3 p Chloromethane 0.886 0.863 2.6 110 0.00
14 c vinyl ChloxXide 0.674  0.712 -5.6 112 0.00
5 Bromomethane 0.382 0.442 ~15.7 135 0.00
6 Chloroethane 0.442 0.438 ) 0.2 113 0.00
7 FREON 21 1.314 1.362 ~-3.7 118 0.00
8 Trichlorofluoromethane 0.805 0.864 ~-7.3 115 0.00
9 Diethyl Ether 0.48¢ 0.523 -7.6 117 0. 00
10 FREON 123A 0.739 D.782 -5.8 118 0.00
11 FREON 123 0.810 0.824 -~1.7 119 0.00
12 Acrolein 0.076 0.081 ~6.6 124 0.00
p FREON 113 0.214 0.218 -1.% 11a 0.00
E © 1,1-Diclethene 0:432  0.433 8.2 113 0.00
15 Acetone Q.177 0.176 0.6 106 D,00
16 2~Propanocl Q2,023 0.619 17.4 98 0.01
17 Yodomethane 0.152 0.152 0.0 94 0.00
18 Carbon Disulfide 1.708 1.770 -3.6 120 0.Q0
19 Acetonitrile 0.050 0.057 -14.0 113 0.00
20 Allyl Chlcoride 0.250 0.285 ~14.0 126 0.00
21 Methylene Chloxide " Q.81S 0.609 1.0 1lis 0.00¢
22 TBA 0.034  0.033 2.9 107 0©0.00
23 Acrylonitrile ' 0.205 0.218 ~6.3 119 0.00
24 Methyl-t-Butyl Ether 1.515 1.655 -9.2 120 0.00
25 trans-1, 2-Dickloroethene 0.524 0.562 -7.3 1i1 0.00
26 p 1,1-Diclethane 1.086 1.152 ~6.1 114 0.00
27 Vinyl Acetate 0.676 0.770 . -13.8 128 0,00
28 2~Chloro-1,3-butadiene 0.981 1.102 -12.3 121 0.00
28 2,2-Dichlorcpropane 0.906 0.98% -8.7 121 0.00
30 2-Butanone 0.292 0.300 -2.7 118 0.0C
31 cis-1, 2-Dichloroethene 0.594 0.813 -3, 116 0. 00
3z Fropionitrile 0.068 0.068 0.0 113 0.00
a3 Methacrylonitrile 0.208 0.215 -3.4 120 0.00
34 Bromochloromethane 0.251 0.263 -4.8 118 0.00
35 ¢ Chloroform 1.012  1.058 ~4:.8._134 0.00
36 Tetrahydrofuran 0.165 0.181 ~8.7 126 0.00
37 1,1,1-Trichloroethane 0.859 0.9%01 -4,9 115 0.00
g8 I 1.4 - Difluorobenzene ©1.000 1.000 0.0 111  0©.00
59 g surr4,Dibrflmethane 0.320 0.373 -13.7 125 0.00
40 cyclohexane 0.542 0.537 0.9 111  0.00

{#) = oOut of Range
F1124.D WAT1008.M Mon Oct 11 19:23:33 2004 Page 1

*See DOD Summary Attachment for DOD Specific Criteria




