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and 6.0.

3) Delete requirementsfor determinationof dry weight due to inabilityto perform
this determinationat present in the organic laboratory. See strike-out in
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I PNL TECHNICALPROCEDURE i

TITLE: PNL-ALO-320,METHOD FOR EXTRACTABLEORGANIC HALIDES (EOX) IN SOLIDS

APPLICABILITY

This method is to be used for the determinationof extractable organic halides
(EOX) as Cl" in solids. EOX is defined as the sum of those organic halides
which are extracted and detected by pyrolysis/microcoulometryunder the
conditions specified in this method. EOX includes,but is not limited to, the
priority pollutantorganic halides specified in EPA Method 624 and 625.
Extractableorganic halides containing chlorine,bromine, or iodine are
detected. However, fluorine containing species are not detected by this
method.

This method has been evaluated for solid wastes, soils, and suspended solids
isolated from industrialwaste water.

Since this method does not identify individualcomponents, it is advisable

that compound specific techniques be employed.todetermine the individual
components present in san_plesexhibiting slgnlficantEOX levels, unless the
nature of the sample is already known.

DEFINITIONS

None

RESPONSIBLESTAFF

The staff responsiblefor implementingthis procedureare:

• Cognizant Scientist
• Technician

PROCI_DURE

1.0 Summary of Method

A l-gram aliquot of solid samp.leis extractedwith ethyl acetate by
sonification!_!i!!__!i!i_:_!_!i_!_ to isolateorganic halides. A _-25 pl
aliquot of th:e::::e:xtr:_c_::::_:_:::"{_:_:_:_tedinto a pyrolysis furnace usin"_''a
stream of CO,/O_and the hydrogen halide (HX) pyrolysis product is
determined by microcoulometrictitration.

r

Author Date Project Mgr. Date QAD Representative Date

6A Ross TE Jones GKGerke

Technical Reviewer Date Line Mgr. Date Other Date
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PNL TECHNICALPROCEDURE

2.0 Interferences

2.1 Method interferencesmay be caused by contaminants,reagents,
glassware, and other sample processing hardware. All of these
materials must be routinelydemonstratedto be free from
interferencesunder the conditions of the analysis by running method
blanks.

2.1.1 Glassware must be scrupulouslycleaned. Clean all glassware as
soon as possible after use by soaking in a 5% Contrad 70 i_i_
__ii_i (productof Curtin Matheson Scientific Inc., P.O. B6R
l_;Houston, Texas) solution for a minimum of 2 hours. The
glassware is then rinsed with tap water, laboratory distilled
water and finally with ASTM type 2 water. After drying the
glassware, it can be heated in a muffle furnace at 400"C for 15
to 30 minutes to remove traces of residual organics.

_9___e,:Volumetricglassware should not be heated in a muffle
furnace.

2.1.2 The use of high purity reagents and gases helps to minimize
interferenceproblems.

2.1.3 The use of non-TFE (polytetrafluoroethylene)plastic tubing,
non-TFE thread sealants,or flow controllerswith rubber
components in the purge gas stream should be avoided.

2.2 Samples can be contaminatedby diffusion of volatile organics
(particularlysolvents such as methylene chloride)through the
septum seal into the sample during shipment and storage.

2.3 All operations should be carried out in an area where halogenated
solvents, such as methylene chloride, are not being used.

2.4 Certain inorganic halide salts (e.g.,mercuric chloride) will be
extracted, and therefore, interfereto some extent.

3.0 Special Safety Considerations

3.1 The toxicity or carcinogenicityof each reagent in this method has
not been preciselydefined; however, each chemical compound should
be treated as a potentialhealth hazard. From this viewpoint,
exposure to these chemicalsmust be reduced to the lowest possible
level by whatever means available. The laboratory is responsible
for maintaining a current-awarenessfile of OSHAregulations
regarding the safe handling of the chemicals used in this method.
A reference file of material handling data sheets should also be
made availableto all personnel involved in the chemical analysis.

Procedure No. Revision No. Effect1 ve Date Page
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I PNL TECHNICALPROCEDURE

3.2 Certain EOX compounds are tentatively classified as known or
suspectedhuman or mammalian carcinogens. These include (but are
not limited to)carbon tetrachloride,chloroform,1,4-
dichlorobenzene,vinyl chloride, polychlorinatedbiphenyls,e-BHC,
B-BHC, 6-BHC, y-BHC, and 4,4'-DDT. Primary standardsof these
compounds should be prepared in a hood. Handling of samples should
be done in a hood.

4.0 Apparatus and Materials

(All specificationsare suggested. Catalog numbers are included for
illustrationonly.)

4.1 Sampling Equipment, for discrete sampling.

•"" ".:-::__.,'..'.::.'..'.::_:""_:.':_.__::p.:.,'.:.,::_:_ • . . •

• i__)__....V.].a...!...-25....m.L...c.apac..)t...y.....o..r..larger,e...qulp.p...ed.Wlth a""''":_"..................................."::"::"_":"".':_.':_i_":':::'::_""_.''_i:':'F..':::':_!_':':'_::','.:.!'_i."_ _!_ _i_!:i_!'_'_i!___"":_:_'.:_!_ii_i__
screw ca _..:]:_:::::._ _::-.s_]._._:,.,,._,._...._.,..,,..._......_ +,_................... ....... ..............::.:..................................................

:'.'.'._:::::._:'_;::_::::::"============================•

• ::__)__ V_al - 20 mL capacity, equipped with a screw cap

4.2 Dohrmann microcoulometric-titrationsystem DX-2OA, or equivalent,
containing the followingcomponents:

• solvent injectionsystem
• pyrolysis furnace
• titration cell

A general description of the analytical system is shown in
Figure I.

4.4 Other Equipment

• Microsyringes- 10 _ 25 pL with 26 gauge 4-inch-long
needle.

• Laboratorycentrifuge to hold 20 mL vials.

_!._!_i!_i!i_::::_!_ii!_i_
• :..,...,.,..,::,.:_::::_,:::_:,::Sonic probe to fit .2.0......m...L.....v..i.al.s......A......p...O.W..e.r....1..e..Y..e..1..

o"_''at""1"ea"s"_''_O0watts is requ__°_i_i_i_::_:_._.:._...__:___i i_,_ _.':""':':"'_@ ......_"""_.'.._.¥" "._._.... .._..._......_"_.@" """_4_@'._.."""_*_
i_!_-_!i_._!.:_i_i_i_ ::.::i::i::::_::...:::.::i::::::.:..::_:::.::i::...:::.:::::.:::...::_::_:::.::::.i:_::i::!:::i::.:.:::.:::!:i:::.....::.::i::.:.:::::...::

• Vials - 2 dram, screw cap with teflon seals

• Metal spatula

• Disposable Pasteurpipettes and bulbs

i
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I PNL TECHNICALPROCEDURE I

5.0 Reagents

• Carbon dioxide - gas, 99.9% purity

• Oxygen - 99.9% purity

• Ethyl acetate - Pesticide quality or equivalent

• 1,2,4-Trichlorobenzene- 99%

• 70% Acetic acid in water - Dilute 7 volumes of glacial acetic acid
with 3 volumes of water.

• Trichlorobenzenesolution,stock (I pL I I #g Cl) - Prepare stock
solution by delivering accurately 117 pL (170 rag)of
trichlorobenzeneinto a tOO-ML volumetric flask and dilute to
volume with ethyl acetate.

• Trichlorobenzenesolution, calibration (I pL - 100 ng Cl) Dilute
10 mL of the trichlorobenzenestock solution to 100 mL with ethyl
acetate.

• Reagent water - Reagentwater is defined as a water in which an
interferant is not observed at the method detection limit of each
parameterof interest (ASTM-Iwater).

• Ammonium chloride calibrationstandard (I pg CI'/pL). Accurately
weigh 0.1507 g of ammonium chloride into a 100-mL volumetric flask.
Dilute to volume with ASTM-I water.

6.0 Calibration

6.1 Assemble the solvent injection/pyrolysis/microcoulometrictitration
apparatusshown in Figure I in accordancewith the manufacturer's
specificationsand the modificationsshown. The pyrolysis furnace
should be set at 840 + I0°C. Attach the titrationcell to the
pyrolysis tube outlet and fill the electrolyte (70% acetic acid).

6.2 Turn on the instrument and allow the gas flows and temperaturesto
stabilize. When the background current of the titration cell has
stabilizedthe instrumentis ready for use.

6.3 Calibrate the microcoulometrictitration system for Cl-detection
..._......= :_,_,._:_::_,,,:,:_::,:,:::::,,,_o,,.,,_,ium chloride calibration• .7_,........._:...,-_:,:.'_,;.......•._:..._,,:.._".:.:._'._:.:.:......_d.:.....:._:.:._:,_,.:.:._:.:.:.:.: r

standard dlrec_ly into _lietltra_on cell and integratingthe
response using the POX integrationmode. The range of ammonium
chloride amounts should cover the range of expected sample
concentrationsand should always be less than 80 pg Cl-. Over the
range I - 80 pg Cl"the integratedresponse should read within 2%

ProcedureNo. Revision No. EffectiveDate Page
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i PNL TECHNICALPROCEDURE I

or_+0.1 pg (whichever is larger) of the quantity injected. If this
calibration requirement is not met then the instrument sensitivity
parameters should be adjusted according to the manufacturer's
specifications to achieve accurate response.

6.4 Check the performance of the entire analytical system by injecting
three 25-pL al iquots of the trichlorobenzene calibrate standard
into the furnace at a rate of 5 pl/5 seconds. The mean of these
three analyses should be 2.2 - 2.8 pg C1 and the percent relative
standard deviation should be 5% or less. I6 these criteria are not
met the system should be checked as described in the instrument
maintenance manual in order to isolate the problem.

6.5 Perform a blank ethyl acetate injection (25-pL) each day. If the
integrated response is greater than 0.1 pg Cl', then the system
should be checked for sources of contamination.

Note: If using alternate sample boat technique (described in
step 9.6), calibration and ethyl acetate blank volumes may
be decreased to as little as 5 pL. Larger sample volumes
may overload the system and decrease system performance.
Standard recovery shall be between 88-112% and the ethyl
acetate blank response shall not exceed 0.1 pg Cl-.

7.0 Quality Control (QC)

7.1 Each laboratory that uses this method is required to operate a
fo_al QC program. The minimum requirements of this program
consist of an initial demonstration of laboratory capability and
the analysis of spiked samples as a continuing check on
performance. The laboratory is required to maintain performance
records to define the quality of data that is generated.

• Before performingany analyses,the analyst must demonstrate
the ability to generate acceptable accuracy and precision
with this method. This ability is establishedas described
in Section 7.2.

• The laboratorymust spike and analyze a minimum of 5% of all
samples to monitor continuinglaboratory performance and/or
each sample matrix shall be spiked to determine recovery.

7.2 To establish the ability to generate acceptable accuracy and
precision, the analyst must perform the following operations.

° Select a trichlorobenzenespike concentrationrepresentative
of the expected levels in the samples. Using stock
standards,prepare a QC check sample concentrate in ethyl

ProcedureNo. Revision _o. EffectiveDate Page
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I PNL TECHNICALPROCEDURE

acetate 100 times more concentrated than the selected
concentration.

• Place a minimumof six 1-gram aliquots of an uncontaminated
soil sample in 20-mL vials. Spike four of the samples with
10 pL of the check sample, cap the vials, shake vigorously,
and allow the spike to equilibrate with the sample by
standing overnight. Analyze the al iquots according to the
method beginning in Section 9.0.

• Calculate the average percent recovery (R), and the standard
deviation of the percent recovery (S), 1:or the results.
Soil background corrections must be made before R and S
calculations are performed.

• Determine the recovery and single operator precision
expected for the method, and compare these results to the
values measured and analyzed as described in Section 7.2.
If the recovery for a p_rticular parameterdoes not fall
within the control limits for method perf6rmance,the
results reported for that parameter in all samples processed
as part of the same set must be qualified as described in
Section 10.3. [The standard method for setting control
limits (SW-846)defines them as R + 3S. According to the
1,2,4-Trichlorobenzenedata in Table I, R - 69% and S - 11%.
Combiningthese, 69 _+33%, or 36% and 102% would be the
lower and upper control limits, respectively.] The
laboratory should monitor the frequencyof data qualified as
suspect to ensure that it remains at or below 5%.

• For non-soil matrices, the six uncontaminatedsoil samples
described in bullet 2 may be replaced with six samples of an
alternatematrix. Also, depending on the nature of the
alternate sample matrix, the analyst may elect to spike the
solvent and immediatelyextract the sample. Later spiked
samples shall be handled and extracted in a fashion
consistentwith these six QC samples. Spike concentration
and method control limits for a given matrix shall be
determined as described earlier in this section.

7.3 Each day, the analyst must demonstrate,through the analysis of
solvent blank (as described in Section 9), that interferencesfrom
the analytical system are under control.

r

8.0 Sample Collection, Preservation,and Handling

8.1 All samples must be iced or refrigeratedfrom the time of
collection until analysis.

ProcedureNo. No. EffectiveDate Page
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I PNL TECHNICALPROCEDURE I
8.2 Grab samples must be collected in glass containers having a total

volume of at least 25 mL. Fill the sample bottle as completely as
possible to minimize head space until time of analysis.

8.3 If the analysis is to be conducted on suspendedsolids from a waste

water sample, isolate the solids by.centrifugation_we!gh the wet• • • ".__ _i_i_ _;._ih_ _!_ _:.__i_
sollds, and analyze immedlatel _._:_,.,,..,_._::..,,,_:._,........_._:,,:_:::_,..._.:
......................................._.........:.................................................•.................................................................................Y.......'...............:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::....
:_:_:_ _¢_ W_i:_:::::::_:__!_:i_ _ i::i:i:_:_.::i:_:_!_:!:!:!_: _:_:_:_:_W!__:i:;_i_:_:i:_:_:_ii:_:i:i:i_:_:_:i_:_ _i:!:_:i__'_:_:__i_:_i__!:_:i:i:_:_:_:i:!:i•:i_:i_ _i_:!:i:i:
•_a._. ,_e_.:"_.x_._*'_'-'_:_" "_.:::_-:._.':' '_.._":-' '_._'_._':.:':.._.'_.._'-' _.._..' _';'$._w'_':' .x_.' .,:,:,_.._.._,:_;'_'_'_ ":'"'_"'_'::_'_"_"_" _'_'_':"'_" _'" _" _ '_"i:i:i_':_':............._ ...................................................:...........:.................:............................................:............:.................................._ ...................:................._ .....................:..........._ ......................................................

9.0 Sample Analysis

9.1 Calibrate and check system performancedaily as described in
Section 6.0.

•4,.x...v,z_ ,r_.q:. .I ..... _,,:.•, ,_.... ,,0...v_._,..:-,,z, .J':,.:_. .._._r_..,x,e.....'_,,r.,,J..:..-3_.e._• ... '_7"_ 'T,"_..'_t_:.•.-,'_:.,. _ ._..'_.:...._r,a_...-.x,_,..._.'_d.... I:.:.:.:.:.:..:...:.:.:.:.:.:.:...._..:.:.:.:.:.:.:.:.:.:...:.:.:.:.:...... :.:....:....:.:.:.:.:...:.:.:...:....::._::.:...:.:....:.:.:.:.:.:.:.:.:.:.:.:..........:..:....:.:.:.:.....:.:...:.:...:.:...:.:....:...:...:.:_.:_..:.:......:.:.:.:.:.:..:..... :_;:.:.:.:.:.:...:.:.:.:.:.:.:.:.,_ :: ::_:::_ ========================
:_:_:_:_._i::_:._:_:_._:_.._.:_:_:_:!:_:_:_:_:_:._._:_:_:_:_:_:_:_:_:_:_:_:_.:._:_:_:r._.:_:_:_:_:_:_:_:_:_w_:_:_:_:_:_i _i_i_ "_C_I'_!""_...............................
!_:!:i:i_._i_i_'_`.:_:::::i:_!_.._@._:_:_.:_..!i!!:i:::i_!i::..'_.._::::._!_:_1_:_::_.::_:_i:_i_!_i_.:!:i!ii:_:_:_1i:i::_:::_._._..._i_:_:i:i:_._:.._i_iiii::_ _._:::::._ :_:!:_:_

'
i_i..._..!_._..:iTi:.._,.::::::i_i:__.._.:._i:i.._L:._..L_.-!:_:_..:i:i:i:i:_:i.._.:_:i:i:i:i:i_::_i_i:!:_i:!:!:i:_i_.:_.._._., i: _E_ :: _ _ _ F.._ i i _ ___ _ i _:_ i_! iii __. i i

:_:_:..E..*.:.z.:_:::i_:_ ..*.:_::::_::_::_:i:::.'.:::_:::_ :.x..::_.'.:.r.:i:i:_:__ _:::::_::: :_ ::i::.'.:_ :! _ :._::::_ :.*.::::::::_:::::.*.:.*.:.'_::.*.:_:::::_:_:::::_:I_:_.::._._:_:_::::_ _.:.,

'_'_ ._e:_.:_:_:_._t_:_.._._:_:.._.._:_:_._._:_:_._.*._._:_:_ _.i!i:.:.::.!_i!i_!ii_!_i_i_i_:i_i_!_!_.._._i_i_:i:i:!ii_i_iii_:._..ii_ii_i_..i!_iii_i!:_i_.:_':::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::.:::::.:..:::::::::::::::::::::::::::::::::::::===========================================================..:::.:::::::

_:_:_:::!_:;:::::_:_:;i:::_-*:_:_:_;_:_:;:_:;::_*:_:_:!:!:_:_:_!_;i:::::_;:;:_:!_!_:__ _:_1_t_:_!_!_!_i;_;!_!;_:!:i_!_!_;_:_i_:_!!;!!_i;_1;iE_!_i;_i_!_i:i!_
:...:::......_ ::.::...:::::::.;::::.:::::.::_':::.....:::::.;.:..:.:.:..:.....:_..;.:::1..:::.::::::::.....:::.:.:.'_.':::::::•.::;::..:..:.::i.:
C_:_:-_:_: :i:_ I_:_: :?'_:_i: :i:_ _ _:_:_:_'_;_:: :!.._._IE:'.'_:_ _:_;:_:__ _:_:: .............................".......................................................................................................................................................

9.4 Centrifuge for 15 minutes.

9.5 Transfer the ethyl acetate layer to a clean 2-dram vial, cap, and
store refrigerateduntil analyzed.

9.6 For samples that contain oil or grease contaminationor exhibit
nonreproducibleresults, use Section 9.6, bullet 2 and Section 9.7,
bullet 2 for an alternate injectionmethod (See Table II).

• For analysiswithdraw a 10 to 25-#L aliquot of the ethyl
acetate into a microsyringehaving a 4-inch long needle.
Place the pyrolysis/microcoulometersystem into the EOX
integrationmode and immediatelypierce the septum and
position the tip of the microsyringe into glass entrance
tube. Wait 5 seconds and start the integrationcycle.
Inject the sample at a rate of approximately5 /_L/5seconds
and withdraw the needle when sample injectionis complete.

Procedure No. Revision No. Effective Date Page
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• For analysis withdraw a 5 to 25 pl aliquot of the ethyl
acetate into a microsyringewith needle. With the
pyrolysis/microcoulometersystem in the TOX integration
mode, pierce the septum and inject the sample onto a
cerafelt plug in the TOX boat. Withdraw the needle and

begin the 12-minuteTOX integrationcycle.
_!::::::::::::::::::::::::::::...........:::::::_::_:_::..:'._::::_:_:::::::::::::::::::::::::::_::::::::::::::::::::::::::::::::::::::::.,.:_:_:::===============================..._
•_N._:_r_c:_._INC:;W_:;:;:; ...................................'.'_'.'.'".','.'.','.','.'."_._`_._._._._._._:`:_:_:_:_:_:_:_:`:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_

9.7 • After the 10-minuteintegrationcycle is complete record the
integratedresponse. If the response exceeds the working
range of the instrumentrepeat the analysis after dilution
of the extract with reagentgrade ethyl acetate.

• After the integrationcycle is complete record the
integrated response. If the baseline is not stabilized at
this time, depress "Int. Recall" to obtain the total
integrationsince the integrationcycle began. If the
response exceeds the working range of the instrumentrepeat
the analysis after dilution of the extract'with reagent
grade ethyl acetate.

10.0 Calculations

10.1 Determine the EOX concentrationin the sample as follows:

oS
EOX Concentration,/_g/gas Cl- - x VE- x 1000

W S X VI

where: Qs = Quantity of EOX as /_gof Cl- in the aliquot injected.
VI = Volume of aliquot injected in #L.E - Total volume of extract in mL.
WS = Weight of sample extracted in grams.

10.2 Report results in micrograms per gram. When duplicate and spiked
samples are analyzed, report all data obtained with the sample
results.

10.3 For samples processed as part of a set where the spiked sample
recovery falls outside of the control limits which were established
according to Section 7.2, data for the affected parametersmust be
Iabeled as suspect.

10.4 If the aqueous portion of a water sample, from which the suspended
solids are being analyzed, is expected to contain high levels of
organic halide, a l-mL aliquot of the centrifugedsample should be

ProcedureNo. Revision No. EffectiveDate Page
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analyzed. The solids data must then be corrected using the
following equation:

Ws
EOX (corrected) - EOXs - EOXWx u

WD

where: EOXs - EOX in wet solids, #g/g as C1
EOXW - EOX in water sample, /_g/g as CI

Ws - Wet weight of solids, grams
Wo = Dry weight of solids, grams

11.0 Hethod Performance

11.1 The method detection limit (MDL) is defined as the minimum
concentration of substance that can be measured and reported with
99_ confidence that the value is above zero. An MDLof 10 /_g/g was
obtained using injected ethyl acetate standards. The t4DLactually
achieved in a given analysis will vary depending on instrument
sensitivity and matrix effects..

11.2 This method is recommendedfor use in the concentration range from
the t4DLup to 1000 x HDL.

11.3 In a single laboratory (Battelle Columbus Laboratories), using
solid spiked at various levels, the average recoveries presented in
Table 1 were obtained.

12.0 References

R. H. Riggin, $. V. Lucas, J. Lathouse, DeveloomQnt and Evaluation of
Methods for Total Or anl H l ide and P r able Or nic Halide in
Wastewater, EPA-600/4-84-O08, January 1984. Battelle Columbus
Laboratories, 505 King Avenue, Columbus, OH 43201.

USEPASW-846, 3td ed. November 1986. Battelle PNL unpublished results.

13.0 Specific Oualification

This process is self-qualifying due to dependence instrument calibration
checks with analytical standards and spiked control check samples.
(Manual PNL-MA-70, Procedure PAP-70-901, Section 4.2.1).

Procedure No, Revision No. Effective Date Page
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TABLE II: EOX InjectionCompared to TOX Boat Injection for
ConsecutiveSample Introductionsof EOX Samples

Normal [ox In tectlon TOX Boat Alternate In.tection Method

Ethyl
Acetate
Samole* Result. na Avq Deviation % Oev, Result. nq Avg Oevtation .% Dev.

A 1959 4269
2367 2163 408 18.8 4235 4252 34 0.80

B 216
483 4464

1410 703 1194 170 4525 4994 61 1.22

C 755
543
775
660 4374
491 645 284 44.0 4317 4346 57 1o31

D 2394
1693
1176
1873 6174
2385 1904 1218 64.0 6077 6136 117 1.91

E 1394 4953
1795 1594 401 25.2 5054 5004 101 2.02

* This data was obtained from Battelle PNL.
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TITLE: PNL-ALO-3210TOTAL ORGANIC HALIDES FOR LIQUID SAMPLES

APPLICABILITY

This procedure applies to the determinationof total organic halides (TOX) in
liquid samples. The results are reported as chloride, although bromine and
iodine are measured. Compounds containing fluorine are not determined by
this procedure. The procedure involves adsorption of the compound on a
carbon column, column wash to remove trapped inorganichalides, and
conversion of the adsorbed organohalideto the ionic halide which can be
titrated by microcoulometry.

DEFINITIONS

None

RESPONSIBLESTAFF

• Cognizant Scientist
• Analyst

PROCEDURE

See Attachment I for the detailed procedure.

qUALITY CONTROL

See Section 8.0 in Attachment I.

REFERENCES

TOTAL ORGANIC HALIDES (TOX), SW-846, Method 9020, Test Methods for Evaluating
Solid Waste, Third Edition, United States EnvironmentalProtection Agency,
November 1986.

Aut,hor Dat,e Project' Mgr. Dite I_ADRepresentet'ive Dat,e

Dite Line Mtr. L "p Dat,e Or,her Dite

• ,#@s,
Procedure No. t I! Revision No. Effect,iver_r,.Dite Pile of
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METH 20

"-- TOTALORGANICHALIDES (TOX)

1.0 Scopeand Application

1.1 Method 9020 determines Total Organic Halides ('[OX)as C1" in
drinking and ground waters. The method uses carbon adsorptionwith a
microcoulometric-titrationdetector, lt requires that al] samples be run in
duplicate. Under conditions of duplicate analysis, the reliable limit of
sensitivity ts 5 t_g/l.

1.2 Method 9020 detects all organic halides contalnin9 chlorine, bromine
and iodine that are adsorbed by granular activated carbon _ra_ertheconditions
of the method. Fluorine-containingspecies are not determJ_:db_ l:hismethod.

1.3 Method 9020 is applicable to samples whose inorganic-bali_leconCen-
tration does not exceed the organic-halideconcentration b_ymore than 20,000
times. ,,

1.4 Method 9020 is restrictedto use by, or under the _upervision of,
analysts experiencedin the operation of a pyrolysis/microc.oulometerand in
the interpretationof the results.

1.5 This method is provided as a recommendedprocedure. It may be used
as a referencefor comparingthe suitabilityof other methods thought to be
appropriate for measurement of TOX (i.e., by comparison of sensitivity,
accuracy, and precision data).

2.0 Summary of Method

2.1 A sample of water that has been protected against the loss of
voIatlles by the elimination of headspace in the sampling container, and that
is free of undissolvedsolids, is passed through a column containing 40 mg of
activated carbon. The column is washed to remove any trapped inorganic
halides, and is then analyzed to convert the adsorbed organehalldesto a
titratabIe speciesthat can be measured by a microcou]ometric_letector.

3.0 Interferences

3.1 Method interferencesmay be caused by contaminants, reagents,
glassware, and other sample processing hardware. Ali these materla]s must be
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routinely demonstratedto be free from interferencesunder the conditions of
the analysis by running method blanks.

3.1.1 Glasswaremust be scrupulouslycleaned. Clean all glassware
as soon as possible after use by treating with chromate cleaning solution.
This should be followed by detergent washing in hot water. Rinse with
tap water and distilledWater, drain dry, and heat in a muffle furnaceat
400" C for 15 to 30 min. Volumetricware should not be heated in a muffle
furnace. Glassware should be sealed and stored in a clean environmentafter
drying and cooling to prevent any accumulationof dust or other contaminants°

3.1.2 The use of high purity reagents and gases helps to minimize
interferenceproblems.

3.2 Purity of the activated carbon must be verified before use. Only
carbon samples that register less than 1000 ng/40 mg should be used. The
stock of activated carbon should be stored in its granular form in a glass
container with a Teflon seal. Exposureto the air must be minimized,
especially during and after milling and sieving the activated carbon. No
more than a two-week supply should be prepared in advance. Protect carbon at
all times from all sources of halogenatedorganic vapors. Store prepared
carbon and packed columns in glass containers with Teflon seals.

4.0 A_Ap_paratusand Materials ._

4.1 Adsorption system

4.1.1 Dohrmann adsorptionmodule (AD-2),or equivalent, pressurized,
sample and nitrate-washreservoirs.

4.1.2 Adsorption columns: Pyrex, 5-cre-longx 6-mm-O.D. x 2-mm-I.D.

4.2.3 Granular activated carbon (GAC): Filtrasorb-400,Calgon-APC
or equivalent, ground or milled, and screened to a 100/200 mesh range.
Upon combustion of 40 mg of GAC, the apparent-halidebackground should
be 1000 mg Cl- equivalent or less.

4.1.4 Cerafelt (availablefrom Johns-Manville),or equivalent:
Form this material into plugs using a 2-mm-I.D.stainless-steelborer
with ejection rod (availablefrom Dohrmann) to hold 40 mg of GAC in the
adsorption columns. CAUTION: Do not touch this material with your
fingers.

4.1.5 Column holders (availablefrom Dohrmann).

4.1.6 Volumetric flasks: 100-ml, 50-ml. A general schematic
of the adsorption system is shown in Figure I.
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4.2 Dohrmannmicrocoulometric-titrationsystem (MCTS-20or DX-20), or
equivalent,containing the followingcomponents:

4.2.1 Boat sampler.

4.2.2 Pyrolysis furnace.

4.2.3 Microcoulometerwith integrator.

4.2.4 Titration cell: A general description of the analytical
system is shown in Figure 2.

4.3 Strip chart recorder.

5.0 Reagents

5.1 Sodium sulfite: 0.1 M, ACS reagentgrade (12.6 g/liter).

5.2 Nitric acid: Concentrated.

i

5.3 Nitrate-washsolution (5000 mg N03-/l): Prepare a nitrate-wash
solution by transferringapproximately8.2 g of potassium nitrate into a l-liter
volumetric flask and diluting to volume with reagent water.

io, i

5.4 Carbon dioxide: Gas, 99.9% purity.
_.

5.5 Oxygen" 99.9% purity......

5.6 Nitrogen: Prepurified.

5.7 70% acetic acid in water: Dilute 7 volumes of acetic acid with 3
volumes of water.

5.8 Trichlorophenolsolution, stock (I pl = 10 pg Cl-): Preparea
stock solution by weighing accurately 1.856 g of trichlorophenolinto a
100-ml volumetric flask. Dilute to volume With methanol.

5.9 Trichlorophenolsolution,calibration (I pl = 500 ng Cl-):
Dilute 5 ml of the trichlorophenolstock solution to 100 ml with methanol.

5.10 Trichlorophenolstandard, instrument-calibration: First, nitrate-
wash a single columh packed with 40 mg of activated carbon as instructed for
sample analysis,and then inject the column with 10 pl of the calibration
solution.

5.11 Trichlorophenolstandard, adsorption-efficiency(100 pg Cl-/liter):
Prepare an adsorption-efficiencystandard by injecting 10 pl of stock solution
into I liter of reagent water. )

I
i
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5.12 Reagentwater: Reagent water is defined as a water in which
an i_rferent is not observedat the method detection limit of each parameter
o_ interest.

5.13 Blank standard: The reagentwater used to prepare the calibration
standard should be used as the blank standard.

6_0 Sample Collection, Preservation_and Handlin9

6.1 All samples must have been collected using a sampling plan that
addresses the considerationsdiscussed in Section One of this manual.

6.2 All samples should be collected in bottles with teflon septa
(e.g., Pierce #12722 or equivalent)and be protected from light. If this is
not po_slblel use amber glass, 250-mi, fitted with teflon-linedcaps. Foil
may be substituted for teflon if the sample is not corrosive. Samplesmust
be protected against loss of volatlles by elimlnatlngheadspace In the
cont_l_er° If amber bottles are not available, protect samples from light.|

The container must be washed and muffled at 400" C before use, to minimize
contamlnat_on.

6.] All glassware must be dried prior to use accordingto the method

discussed in 3.1.1. __

7.0 Procedure

7.1 Sample preparation

7.1.1 Special care should be taken in handlingthe sample in order
to minimize the loss of volatile organohalides. The adsorption procedure
should be performed simultaneouslyon duplicates.

7.1.2 Reduce residual chlorine by adding sulfite (1 ml of 0.1 M
per liter of sample). Sulfite should be added at the time of sampling
if the analysis is meant to determine the TOX concentrationat the time
of sampling, lt should be recognizedthat TOX may increase on storage
of the sample. Samplesshould be stored at 4" C without headspace.

7.1.3 Adjust the pH of the sample to approximately 2 with concen,
trated HNO3 just prior to adding the sample to the reservoir.

7.2 Calibration

7.2.1 Check the adsorption efficiency of each newly-preparedbatch
of carbon by analyzing 100 ml of the adsorption-efficiencystandard, in
duplicate, along with duplicates of the blank standard. The net recovery

e
should be within 5% of the standard value.

I
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7.2.2 Nitrate-washblanks (method blanks): Establish the
repeatabilityof the me_hod background each day by first analyzing
several nitrate-washmla_ks. Monitor this background by spacing nitrate-
wash blanks between each group of eight pyrolysis determinations. The
nitrate-washblank values are obtained on single columns packed with
40 mg of activated carbon. Wash with the nitrate solution as instructed
for sample analysis, _nd then pyrolyze the carbon.

7.2.3 Pyrolyze duplicate instrument-calibrationstandards and the
blank standard each day before beginning sample analysis. The net
response to the calibration-standardshould be within 3% of the
calibration-standardva1_e. Re,mat analysis of the instrument-calibration
standard after each group of eight pyrolysis determinations,end before
resuming sample analysis_fl__rcleaning or reconditioningthe titration
celI or pyrolysissystem.

7.3 Adsorption procedure

7.3.1 Connecttwo columns in series, each containing 40 mg of
lO0/200-meshactivatedca_-bono

7.3.2 Fill the sankolereservoir, and pass a metered amount of
sample through the activated-carboncolumns at a rate of approximately •
3 ml/rain. NOTE: 100 ml of sam@]e is the preferred valume for concentra-
tions of TOX between 5 and 500 pg/1; 50 ml for 501 to 1000 pg/l, end 25
ml for 1.001to 2000 pg/l.

7.3.3 wash the columns-lh-serieswith 2 ml of the 5000-mg/l
nitrate solution at a rate of approximately 2 ml/min to displace inorganic
chloride ionr,.

7.4 Pyrolysisprocedure

7.4.1 The contents of each column are pyrolyzed separately. After
rinsingwith the nit,ate solution, the columns should be protected from
th__ atmosphere and other sources of contamination until ready for
further analysis.

, 7.4.2 Pyrolysisof the sample is accomplished in two stages. The
volatile components are pyrolyzed in a C02-rich atmosphere at a low
temperature to ensure the conversion of brominated trihalomethanes to
a titratable species. The less volatile components are then pyrolyzed
at a high temperature in an Oz-rich atmosphere. NOTE: The quartz
sampling boat should have _)eenpreviously muffled at 800" C for at least
Z to 4 min as in a previous analysls, and should be cleaned of any
residue by vacuuming.

7.4.3 Transfer the contents of each column to the quartz boat for
individual analysis.
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7.4.4 If the Dohrmann MC-I is used for pyrolysis, manual instructions

are followed for gas flow regulation. If the MCTS-20 is used, the
informationon the diagram in Figure 3 i_ used for gas flow regulation.

7.4.5 Position the sample for 2 mi_ in the 200" C zone of the
pyrolysistube. For the MCTS-20, the boat is positioned just outside
the furnaceentrance.

7.4.6 After 2 rain,advance the boat i_to the BOD" C zone (center)
of the pyrolysisfurnace. This second and final stage of pyrolysismay
require from 6 to 10 min to complete.

7.5 Detection: The effluent gases are direcl_lyanalyzed in the micro-

coulometric-titrationcell. Carefully followmanua_ instructionsfor optimizingcelI performance.

7.6 Breakthrough. The unpredictablenature of the background bias
makes it especiallydifficult to recognizethe extent of breakthroughof
organohalides from one column to another. All second-columnmeasurements for
a properly operatingsystem should not exceed 10",of the two-colUmn total
measurement. If the 10% figure is exceeded,ome of three events can be
happening. Either (I) the first column was overI(_Ied and a legitimate
measure of breakthroughwas obtained, in which case taking a smaller sample

may be necessary; or (2) channeling or some other failure occurred, in which _r-i
case the sample may need to be rerun; or (3) a high random bia_ occurred and
the result should be rejected and the sample rerun. Because it may not be

%--
possible to determinewhich event occurred,a sample analysis should be
repeated often enough to gain confidence in results. As a general rule, any
analysis that is rejected should be repeatedwhenever sample is available.
If the second-columnmeasurement is equal to or less than the nitrate-wash
blank value, the second-columnvalue should be disresarded.

7.7 Calculations: TOX as CI- is calculated using the followingformula:

(Cl-C 3) + (C2 -C3)
V = pg/1 Total Organi_ Halide

where :

C1 = pg C]- on the first column in series

C2 = pg C]- on the second column in series

C3 = predetermined, daily, average, method-blank value
(nitrate-wash blank for a 40-mg carbon column)

V = the sample volume in liters,
l

Ce
I
i
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8,0 qualit_Control

8.1 Ali quality control data should be maintained and available for
easy referenceor inspection.

8.2 Before performingany analyses,the analystmust demonstratethe
abilityto generateacceptable accuracy and precisionwith this procedure by
analyzingappropriatequality-controlcheck samples.

8.3 The laboratorymust develop and maintain a statementof method
accuracy for their laboratory. The laboratory should update the accuracy
statementregularlyas new recoverymeasurements are made.

8.4 Employ a minimum of one blank per sample batch to determine if
contaminationor any memory effects are occurring.

8.5 Run check standard after approximatelyevery 15 samples,

8.6 Run one duplicate sample for every 10 samples. A duplicate sample
is a sample broughtthrough the whole sample preparationsprocess.

o
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TITLE: PNL-ALO-322, Analysis-by Gas Chromatography/Fourier Transform-
Infrared Spectroscopy

APPLICABILITY

QUALITATIVEANALYSIS:

The use of gaschromatography/fouriertransform-infraredspectroscopy
(GC/FTIR)providesinformationto the analystregardingthe functional
groupsassociatedwith organicmolecules, lt is complementaryto the gas
chromatograph-massspectrometersystem. Samplessuchas soil,water,and
sludgesmay be preparedaccordingto an establishedprocedure(forexample
PNL-ALO-335).Theseextractedsampleresiduescan be analyzeddirectlyor
dilutedpriorto runningon the GC/FTIR. The resultingretentiontime and
IR spectrageneratedcan serveas the sole identifierfor fairlysimple
molecules. However,IR spectralinterpretationseldomyieldsa complete
molecular structure of more complex organic arrangements, lt is
nonethelessa very powerfultechniquefor obtainingvaluablecluesabout
the identityof an unknown,particularlywhen combinedwith mass spectraldata.

QUANTITATIVEANALYSIS:

GC/Fourier TransformInfraredspectrophotometrycan also be used for
quantitativeanalysis. The amount of radiation absorbedat a given
wavelengthis dependent upon concentrationas well as its molecular
composition.Sensitivityfor any particularcompoundishighlydependent
upon the functionalgroups presentand their abilityto absorbor re-
transmitin the infraredfrequencyrange.

SYSTEMDESCRIPTION:

The extractedsampleresidueis injectedonto a chromatographiccolumnand
the analytes containedin the sampleare separatedbased upon various
parameterssuch as their affinity to the GC column and the system
temperature.The end of the GC columnextendsthrougha heatedinterface
and to the IR flow cell. As each componentelutesfrom the GC column,it
passesthroughthe flowcell. The spectrophotometermeasures,repeatedly
and as fast as possible,the infraredspectrumof the flow cellcontents.

Aut_hor_._/(l--_ Dite Project, )igr. Dite ;[Al)Repruentative Da(;e

Procedure No. Roviaion No. _j,v 'Effective Dite " Pige of '
PNL-ALO-322 0 1 6
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Whenonly carrier gas is present, there is no detectable absorption. When
a compoundelutes, absorbance/transmittance data is obtained. This
absorbance/transmittance pattern is monitored by the detector which
converts the light intensity signal to an electrical signal. A
characteristic absorbance or transmittance spectrum, as well as a
chromatogram, is then displayed and recorded by the computer system. The
pattern obtained dependson the identity of the compoundand the amountof
radiation absorbed dependson the quantity of compoundpresent. The IR
technique is non-destructive so the effluent from the flow cell may be
connected to other detectors of choice such as an FID, MS, etc.

DEFINITION_

GC/FTIR - Gas chromatograph/fourier transform infrared spectrometry
GC/MS - Gas chromatograph/massspectrometry

RESPONSIBL_STAFF

Cognizant Scientist
Analyst

1.0 SCOPEANDAPPLICATION

1.1 This methodmaybe used as an aid in the determination of an unknown
sample's constituents. It mayalso be used for determining relative
quantities of tentatively identified compoundsusing response
factors of knowncompounds. Quantitative determinations maybe made
when standards of target compoundsare obtained and the system is
calibrated prior to analysis of samples.

2.0 SUMMARYOFMETHOD

2.] A daily "dry" analysis is performed to ascertain the detector
background. Then, the appropriate system performance standard is
injected to assess operation of the GC/FT]Rsystem. An aliquot of
sampleextract is injected into the GC/FTIR. The spectra obtained
are comparedto library or pre-run reference spectra and reviewed by
the analyst for compoundor functional group determination.
Quantitation is performed when a multi-point calibration of the
appropriate standard is run prior to sample analysis.

3.0 INTERFERENCES

3.1 Method interferences may be caused by contaminants in so]vents,
reagents, and glassware. All these materials shall be routinely
demonstrated to be free from contaminants through the analysis ofmethodblanks.

PNL-ALO-322 0 2 6
.
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3.2 The infrareddetectorvariesconsiderablyin sensitivityforvarious
compounds, lt is highlyrecommendedthat the IR detectoreffluent
is monitoredwith a more sensitiveand consistentdetector. For
example, a flame ionizationdetector is suitable for general
monitoringpurposes.

4.0 APPARATUSAND MATERIALS

4.1 Reagents

4.1.1 Various"GCgrade"or "PesticideResiduegrade"solvents
are suitableas neededfor the dilutionof residuesor
standards.MethyleneChlorideand hexaneare examples.

4.].2 System Performance Assessment Standards: These are
standards that contain compoundsof similar boiling
point and polarity to those anticipated to be of
interest in the sample. They are used to qualitatively
evaluate the system performance. For example,
appropriate standards for system performance assessment
maybe the tnternal standards mix for volatile analysis
(see methodPNL-ALO-335)or semi-volatile analysis (see
method PNL-ALO-345). The semi-volatile internal
standard mix maybe employedwhen evaluating a residue
for unknowncompoundsof a similar boiling point (semi-
volatile range) andpolarity range.

4.1.3 QuantitativeAnalysisStandards: These are standards
that shall be used whenever quantitationof known
analytes is performed. They may be obtained from
vendorsas certifiedneatmaterials,stock,or standard
solutions.

4.2 Equipmentand Materials

4.2.1 GC/FTIR Hewlett-Packardsystem comprisedof a model
HP_965AIRdetector,an HP5890IIgaschromatograph,and
the HP59970 IRD chemstationincluding manufacturer
specifiedsupportinghardwareand software

4.2.2 High puritygases: Helium,Nitrogen.

4.2.3 Gas-tightsyringes:10.0ul sizeforinjections,andup
to lO00 ul as needed for dilutions. Manufacturer
specifiedaccuracyand repeatabilityto within+/- I%.

4.2.4 ] mL ambersamplevialswith teflonlinedscrewcap or
crimp-onstylecap.

Procedure _. _vision _. _f_tive Da_ Pige of
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4.2.5 Liquid nitrogen.

5.0 ANALYSIS

5.1 System Start-up

5.1.1 The system is turned on and liquid nitrogen addedto the
detector. The system is allowed to stabilize for at
least one hour according to the manufacturer's
specifications.

5.1.2 Align the optics and perform a mirror calibration as
necessary according to the manufacturer instructions.

5.1.3 A "dry" run consisting of a 1-2 ul injection of the
appropriate solvent or no injection at all is performed.
The intent is for the system to thermally cycle through
the temperature program. This will allow any residual

' background water or other contamination to elute from
the system.

5.1.4 The system background response is evaluated prior to
sampleanalysis. Ifthe backgroundduringthe "dry"run j

is higher than the manufacturer'srecommendationsor (unsuitablefor some otherreason,correctiveactionas
definedby the cognizantscientistor the instrument
operatingmanual shall be performedprior to running
samples.

5.1.5 Usinga 10.0ul gas tightsyringe,inject1-2 ul of the
' appropriatesystemperformancestandard.The systemis

evaluatedby the scientistfor adequateresponse,peak
shape,retentiontime behaviorand spectralintegrity
using GC/MS internal standardmixes or some other
suitablestandardspecifiedby the cognizantscientist.
In addition,this standardprovidesresponsefactors
which can be used to qualitativelydeterminerelative
amountsof tentativelyidentifiedcompoundsif this is
desired.

5.1.6 Gas chromatographicconditionsare variedas necessary
to achieveoptimalanalyteseparation.Changesaremade
with theconcurrenceof the cognizantscientistandare
documentedin the lab recordor LRB.

5.1.7 If a quantitativedeterminationof knowntargetanalytes
is to be performed,thena multi-pointcalibrationat a
minimum of three concentrationslevels shall be
performed. Sample injectionsshallbe made usingthe /
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sameinjectionvolumeas the system performance standard
and the multi-point calibration. Document the
calibration concentration levels and solutions used.

5.1.8 Since no calibration performance criteria have been
established, quantitation shall only be made whenthe
response of the sample is bracketed by the response from
the calibration standards, quantltatlonmay be
performedby usingthe averagerelativeresponsefactor
or a linear best-fitas determinedby the cognizant
scientist.Methodsmay be developedwhichincludemore
specificcalibrationperformancecriteria.

5.1.9 Spectra obtainedfrom a GC run are reviewedby the
cognizant scientist. Where possible, molecular
identificationsare made or functionalgroups are
determined.Thedata systemprovidesmatchingof the IR
spectrallibrariesand functionalgroupinformation.

6.0 QUALITYCONTROL

6.1 Prior to analysisof samplesfor the day_ an evaluationof the
system background shall be performed. Several blank or "dry" runs
may need to be made to lower a substantial background to the
manufacturer's recommendedlevels.

6.2 The system performance standard (internal standard or other suitable
standard as determined by the cognizant scientist) shall be run at
least daily to assess detector response, peak shape, retention time,
and spectracharacteristics.

6.3 Methodblanks,whichhavebeentakenthroughthe entireappropriate
extractionprocess,shall be analyzedto assurethat the sample
residuesare freefrom laboratoryintroducedcontamination.

6.4 Tolerancesfor all valuesgiven in this method are to within the
first,non-zero,significantfigure. The significantintegershall
includethe number10. For example,5 mL impliesan accuracyto
within+/- I mL,while5.0mL impliesaccuracyto within+/- 0.1mL.
If 1000 mL is specified,it implies an accuracyto +/- 100 mL
becausethe firstsignificantfigureis 10.

7.0 METHODPERFORMANCEAND SPECIFICQUALIFICATION

7.1 This method is self qualifyingdue to dependenceon certified
analyticalstandardsif quantitationis performed. It uses well

" establishedlibraryreferencespectra for compoundor functional
group identifications, lt is qualified additionallythrough

independenttechnicalreview.
Procedu re No. Pev i 8 i on No. _fect ive Dmt.e Page of
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REFERENCES
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TITLE" PNL-ALO-330,SCREENINGOF HEXADECANE EXTRACTS FOR VOLATILE ORGANIC
COMPOUNDS

APPLICABILITY

This procedure applies to the gas chromatograph/flameionizationdetector
(GC/FID)screening analysis of hexadecane extracts of water and solid material
samples. The purpose of the screen is to determine conditions for the sample
preparationfor the gas chromatograph/massspectrometry (GC/MS)measurement of
volatile organic compounds, PNL-ALO-335.

DEFINITIONS

None

R_ESPONSIBLE STAFF

CognizantStaff
Analyst

PROCEDURE

1.0 Scope and Application

1.1 This method is a screeningprocedure for use with purge-and-trapGC
or GC/MS. The resultsof this analysis are purely qualitative and
should not be used as an alternative to more detailed and accurate
quantitationmethods.

2.0 Summary of Method

2.1 An aliquot of sample is extracted with hexadecane and then analyzed
by GC/FID. The results of this analysis will indicate whether the
sample requires dilution or methanolic extraction prior to purge-
and-trap GC or GC/MS analysis. Effluent From detection must be
vented into a hood suitable for radioactive use.

3.0 Interferences

3.1 Method interferencesmay be caused by contaminantsin solvents,
reagents, and glassware. All these materials must be routinely

//
..o,. o., q^o o.,
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demonstratedto be free from contaminantsby running laboratory
reagent blanks. Matrix interferencesmay be caused by contaminants
that are coextractedfrom the sample. The extent of interferences
will vary considerablyfrom sample to sample depending upon the
nature and diversity of the matrix being sampled.

3.2 The flame ionization detector varies considerably in sensitivity
when comparing aromatics and halogenatedmethanes and ethanes.
Halomethanesare approximately1/20 as sensitive as aromatics and
haloethanesapproximately1/10 as sensitive. Low-molecular-weight,
water-solublesolvents (e.g., alcohols and ketones)will extract
poorly from the water, and thereforewill exhibit low sensitivity on
the GC/FID.

4.0 Apparatus and Materials

4.1 Balance: Analytical, Capable of accurately weighing 0.0001 gm.

4.2 Gas Chromatoqraph: An analytical system complete with gas
chromatographsuitable for on-column or packed column injection and
all required accessories includingsyringes, analytical columns,
gases, detector, and strip-chartrecorder (or equivalent). A data
system is highly recommendedfor measuring peak heights and/or peak
areas.

4.2.1 Detector: Flame ionization (FID).

4.2.2 GC Column" Any column capable of resolvingthe majority of
target volatile compoundsmay be used. A megabore (O.53mm
diameter) DB-5 column, 30 meters in length with a 1.5 micron
film thickness has proven to perform weil. A flow rate of
-SmL/min at 40°C using helium as a carrier gas and a packed
column injector at 275°C was used. The column temperature
was programmed from an initial temperatureof 40° for 5.0
minutes, increased to 100° at 6°/min, held at 100° for 1.0
minutes, then increasedto 280° at 60°/min, held at 280° for
20 minutes.

,,ii.i ii
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Other suggested columns are: DB624 (megabore), OB-1
(megabore and capillary), DB-5 (capillary), 10% 0V-101
(packed gl ass).

4.3 Centrifuqe: Capable of accommodating 16mmglass screw top culture
tubes.

4.4 Vials and caD_s: Z-mL for GC autosampler.

4.5 Volumetric flasks; 10- and 50-mL with ground-glass stopper or
Tefl on-1 i ned screw-cap.

4.6 qulture tubes: -15-mL with Teflon-lined screw-cap, 16mmdiameter.

4.7 Pasteur DiDits: Disposable.

4.8 _: 20-mL pre-cleaned vials (I-chem or equivalent), 0.125"
Tefl on- l i ned si l i cone septa.

5.0 Reagents

5.1 Hexadecane and methanol: Pesticide quality or equivalent.

5.2 Reaqentwater: Reagentwater is defined as water in which an
interferenceis not observed at the method detection limit of each
parameterof interest.

5.3 Stock standard solutions: (1.00 ug/uL): Stock standard solutions
can be purchased as certified solutions or can be prepared from pure
standard materials.

5.3.1 Prepare stock standard solutions by accurately weighing
about 0.0100 grams of pure material. Dissolve the material
in methanol in a 10-mL volumetric flask and dilute to volume
(largervolumes may be used at the convenienceof the
analyst). If compound purity is certified at 96% or
greater, the weight can be used without correction to
calculatethe concentrationof the stock standard.
Commerciallyavailable stock standards may be used if they
are certifiedby the manufacturer.
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5.3.2 Transfer the stock standards into appropriately sized
Teflon-sealedscrew-capbottles, minimize the headspace
above the solution.

5.4 Workinq standard solution (100nq/pL): Prepare a working standard
(throughdilution of stock standard solutions) containing benzene,
toluene, ethyl benzene, xylenes (m,o,p), n-nonane, and n-dodecane in
which the concentrationof each compound in the solution is 100
ng/#L in methanol. Store at 4°C or less and protect from light.
These standardsshould be checked occasionally for signs of
degradationor evaporation. Discard these no more than 1 year from
preparation.

6.0 Sample Collection, Preservation,and Handling

6.1 Samples for volatile analysis should fill the sampling vial as
completely as possible to minimize headspace above the sample. The
sample vials should then bestored at 40C and protected from light.
Analysis should occur within 14 days, although screening is usually
performedearlier to allow to provide data in time for subsequent
GC/MS analysis.

7.0 Procedure

7.1 Sample preparation: The following sample and reagent amounts may be
modified. Care should be taken to keep track of the modifications
effect on the final dilution factor used for quantitativeanalysis.

7.1.1 Water:

7.1.1.1 Allow the contents of the sample vial to come to
room temperature. If the sample is not in a 20-mL
vial, quickly transfer 4 mLs into a 20-mL via!.
Immediatelyadd 2.0 mL of hexadecane, cap the vial,
and shake the contents vigorously for I min. Let
the phases separate.

7.1.1.2 Transfer approximatelyI mL of the hexadecane layer
to a 2.0-mL GC vial and cap. If an emulsion is
present after shaking the sample, break it by:

"Procodure No. Revilion No. Effective Oaie Page of
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I. pulling the emulsion through a small plug of
Pyrex glass wool packed in a pipet, or

2. transferringthe emulsion to a culture tube and
centrifugingfor several min.

7.1.2 _tandard$:

7.1.2.1 Add 20 uL of the working standard mixture to 4-mL
portions of reagent water. Follow the instructions
in Sections 7.1.1.1 and 7.1.1.2 with the immediate
addition of 2.0 mL of hexadecane.

7.1.3 Sediment/Soil/SludCle:

7.1._;.I To approximatelyI g of sample (wet weight)
contained in a 20 ml vial, add 4-mL of reagent
water. Cap and shake vigorously for I min.

7.1.3.2 Follow the instructionsgiven in Section 7.1.1.1
and 7.1.1.2, starting with the addition of 2.0 mL
of hexadecane.

7.1.4 Spikes:

Immediatelyprior to performing the extraction procedure,
add 20 pL of the working standard solution to an aliquot of
the sample. Follow the instructionsgiven for extraction of
the appropriatematrix, adequate sample permitting.

7.2 AnalYSi_:

7.2.1 Calibration:

7.2.1.1 External standard calibration: The GC/FID must be
calibratedeach 12-hour shift for half of full-
scale response when injectingI uL of the extracted
standard mixture (co-elutingxylene isomers may
result in greater than half scale response).

Procedure No. Revision No. F..ffect,i ve Date Ptge of
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7.2.2 GC/FID analysis: Inject the same volume of hexadecane
extract for the sample under investigationas was used to
perform the external standardcalibration. The GC
conditions used for the standards analysis must also be the
same as those used to analyze the samples.

7.2.3 Interpretationof the GC/FID chromatograms: Compare the
hexadecane sample extract chromatogramsagainst an extracted
standard chromatogram.

7.2.3.1 If no peaks prior to the elution of hexadecane are
noted on the sample chromatogram,the sample can be
analyzed using the low level purge and trap
procedure.

7.2.3.2 If peaks are present, use the following formula to
determine the dilution factor(X):

• X(dilution factor) - area of major peak in sample + I
area of nearest standard peak

7.2.3.3 lt is not recommendedthat n-dodecane is used as
the standard peak unless it is completely resolved
and elutes on a flat baseline prior to hexadecane.
Using the area for n-nonane for late eluting peaks
is less _ifficult. Use the information provided in
Table I to determine how the sample should be
handled for GC/MS analysis.

7.2.3.4 If a high-levelmethod is indicated, the
informationprovided in Table 2 can be used to
determine the volume of methanol extract to add to
5 mL of reagentwater for analysis.

8.0 Quality Control

8.1 lt is recommended that a reagent blank be analyzed by this screening
procedureto ensure that no laboratory contaminationexists. A
blank should be performed for each set of samples undergoing
extractionar_ screening.

i i
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9.0 Method Performance and Specific Qualification

9.1 This procedure is self-qualifying due to dependence on analytical
standards and to routinely demonstrate a signal to noise exceeding
20:I. lt is qualified additionallythrough quality control samples
and by IndependentTechnical Review.

RI_FERENCES

1. U.S. EPA Contract Laboratory Program, Statement of Work for Organic
Analysis, February 1988, Revision.

2. U.S. EPA Test Methods for Evaluating Solid Waste, Vol. IB, SW-846, 3rd
Edition, November 1986.

i
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TABLE I: Determinationof GC/MS Purge-and-TrapMethod

Approximate
X Factor ConcentrationRanqea Analyze by

0-1.0 0-1,000 ug/kg Low-level method

>1.0 >1,000 ug/kg High-level method

a This concentration range is based upon the response of aromatics to
GC/FID. The concentration for halomethanes is 20x higher, and
haloethanes 10x higher, when comparing GC/FID responses.

TABLE 2: Quantity of Methanol Extract Required for Analysis
of High-Level Soil/Sediments

Approximate Volume of
X Factor ConcentrationRangea Methanol Extractb

0.25-5.0 500-10,000 ug/kg 100 ul

0.5-10.0 1,000-20,000ug/kg 50 ul

2.5-50.0 5,000-100,000ug/kg 10 ul

12.5-250 25,000-500,000ug/kg 100 ul of
1/50 dilutionc

a Actual concentrationranges could be 10 to 20 times higher than this
if the compounds are halogenated and the estimates are from GC/FID.

b The volume of methanol added to 5 mL of water being purged should be
100 uL. Therefore if the amount of methanol extract required is less
than 100 uL, additional methanol should be added to maintain the constant
100 uL volume.

c Dilute an aliquot of the methanol extract and then take 100 uL for
analysis.
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TITLE" PNL-ALO-331,SCREENING OF HEADSPACE EXTRACTS FOR VOLATILE ORGANIC
COMPOUNDS

APPLICABILITY

This procedure is a modificationof Method 3810 from SW-846 and applies to the
gas chromatographic/flameionization detector screening analysis of static
headspace extracted volatile organic compounds in liquid and solid samples.
The purpose of the screen is to assist in sample size selection for the GC/MS
Analysis for Volatile Organic Compounds, PNL-ALO-335.

DEFINITIONS

None

RESPONSIBLE STAFF

• Cognizant Scientist
• Analyst

PROCEDURE

1.0 SCOPE AND APPLICATION

1.1 This method is a static headspace technique for extracting volatile
organic compounds from samples, lt is a simple method that allows
large numbers of samples to be screened in a relatively short period
of time. lt is ideal for screening samples prior to using the
purge-and trap method. Detection limits for this method may vary
widely among samples because of the large variability and
complicated matrices of waste samples. The method works best for
compounds with boiling points of less than 125°C. The sensitivity
of this method will depend on the equilibria of the various
compounds between the vapor and dissolved phases.

1.2 Due to the variability of this method, this procedure is recommended
for use only as a screening procedure for other, more accurate
determinative methods (Methods8010, 8015, 8020, 8030, 8240 and PNL-
AL0-335).

/ I/

Techn'¢al RevieNlr" Dite Line igr. --' Dite Or,her Dite

Procedure No] Royis ion No, Effect iri Dite Pile of

PNL-ALO-331 0 '_]JN0 _ 1900 1 6



PNLTECHNICALPROCEDURE

2.0 SUMMARY OF METHOD

2.1 The sample is collected in sealed glass containers and allowed to
equilibrate at 90°C. A sample of the headspace gas is withdrawn
with a gastight syringe for screening analysis using the conditions
specified in one of the GC or GC/MS determinative methods (8010,
8015, 8020, 8030, 8240 and PNL-ALO-335). Effluent from detectors
must be vented into a hood suitable for radioactive use.

3.0 INTERFERENCES

3.1 Samples can be contaminated by diffusion of volatile organics
(particularlychlorofluorocarbonsand methylene chloride) through
the sample container septum during shipment and storage. A field
sample blank prepared from reagentwater and carried through
sampling and subsequent storage and handling can serve as a check on
such contamination.

3.2 Contaminationby carryover can occur whenever high-level and low-
level samples are sequentiallyanalyzed. To reduce carryover, the
sample syringe must be rinsed out between samples with reagent
water. Whenever an unusually concentratedsample is encountered, it
should be followed by an analysis of reagent water, lt may be
necessary to wash out the syringe with detergent, rinse with
distilled water, and dry in a I05°C oven between analyses.

3.3 Before processing any samples, the analyst should demonstrate daily
through the analysis of an organic-freewater or solvent blank that
the entire analytical system is interference-free.

4.0 APPARATUS AND MATERIALS

4.1 Balance: Analytical, capable of accurately weighing 0.0001 gm.

4.2 Vials: 20-mL Hypo-Vials (Pierce Chemical Co., #12995, or
equivalent), four each, with screw tops.

4.3 Septa: Tuf-Bond (Pierce #12720 or equivalent),0.125" thickness.

4.4 Microsyrinqe: 250- or 500-uL.

4.5 Water bath: Heated, with concentric ring cover, capable of
temperature control (+30C). The bath should be used in a hood.

4.6 Gas Chromatoqraph: An analytical system complete with gas
chromatograph suitable for on-column or packed column injection and
all required accessories including syringes, analytical columns,

Procedure No. Revision No. Effective Dat,e Page of

PNL-ALO-331 0 jUN 0 I I_D 2 6



PNLTECHNICALPROCEDURE
ii i

gases, detector, and strip-chart recorder (or equivalent). A data
system is highly recommended for measuring peak heights and/or peak
areas.

4.6.1 Detector: Flame ionization (FID).

4.6.2 GC column: Any column capable of resolving the majority of
target volatile compounds may be used. A megabore (O.53mm
diameter) DB-5 column, 30 meters in length with a 1.5 micron
film thickness has proven to perform weil. A flow rate of
-8 ml/min at 40°C using helium as a carrier gas and a packed
column injector at 275° was used. The column temperature
was programmed from an initial temperature of 40° for 5.0
minutes, increasedto 100° at 6°/min, held at 100° for 1.0
minutes, then increased to 280° at 60°/min, held at 280° for
20 minutes.

Other suggested columns are: DB624 (megabore),DB-I
(megabore and capillary), DB5 (capillary),10% 0V-I01
(packed glass).

5.0 REAGENTS

5.1 Methanol: Pesticide quality or equivalent.

5.2 Reaqent water: Reagent water is defined as water in which an
interferenceis not observed at the method detection limit of each
parameter of interest.

5.3 Stock standard solutions (1.00 ug/uL): Stock standard solutions can
be purchased as certified solutions or can be prepared from pure
standard materials.

5.3.1 Prepare stock standard solutions by accurately weighing
about 0.0100 grams of pure material. Dissolve the material
in methanol in a 10-mL volumetric flask and dilute to volume
(larger volumes may be used at the convenience of the
analyst). If compound purity is certified at 96% or
greater, the weight can be used without correction to
calculate the concentration of the stock standard.
Commerciallyavailable stock standards may be used if they
are certified by the manufacturer.

5.3.2 Transfer the stock standards into appropriately sized
Teflon-sealed screw-cap bottles, minimize the headspace
above the solution. Store at 4°C and protect from light.
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These standards should be checked occasionallyfor signs of
degradation or evaporation.

5.4 Workinq Standard Solution (100nq/uL): Prepare a working standard
(through dilution of Stock Standard Solutions) containing benzene,
toluene, ethyl benzene, xylenes (m,o,p),n-nonane, and n-dodecane in
which the concentrationof each compound in the solution is 100
ng/pL in methanol.

6.0 SAMPLE COLLECTION, PRESERVATION,AND HANDLING

6.1 Samples for volatile analysis should fill the sampling vial a
completely as possible to minimize headspace above the sample. The
sample vials should then be stored at 4°C and protected from light.
Analysis should occur within 14 days, although screening is usually
performed earlier to allow time for subsequent GC/MS analysis.

7.0 PROCEDURE

7.1 The following sample and reagent amounts may be modified. Care
should be taken to keep track of the modifications effect on the
final dilution factor used for quantitativeanalysis.

7.2 Sample preparation:

7.2.1 Place 1.0 g of a well-mixed waste sample into each of two
separate 20-mL septum-seal vials.

7_2.2 Adequate sample permitting, spike one sample vial through
the septum with 20 uL of a 100 ng/uL calibration standard
containing the compounds of interest. Label this "2-ppm
spike."

7.2.3 Dose a separate (empty) 20-mL septum seal vial with 20 uL of
the same 100 ng/uL calibration standard. Label this "2-ppm
standard."

7.2.4 Place the sample, 2-ppmospike,2-ppmostandard,and an empty
"blank" vial into a 90°C water bath for I hr. Store any
remaining sample vials at 4.0°C for possible future
analysis.

7.3 Sample analysis

7.3.1 While maintaining the vials at gO°C, withdraw 250 uL of the
headspace gas with a warm gas-tight syringe and analyze by
direct injection into a GC.
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7.3.2 Analyze the 2-ppm standard and adjust instrument sensitivity
to give a minimum response of approximatelyone-half scale.
Record retention times (RT) and peak areas of compounds of
interest. (co-elutingxylene isomers may result in greater
than half scale responses).

7.3.3 Analyze the "blank" vial.

7.3.4 Analyze the 2-ppm spiked sample in the same manner. Record
RTs and peak areas.

7.3.5 Analyze the unspiked sample as in Paragraph 7.3.4.

7.3.6 Use the results obtained to determine if the sample requires
dilution or methanolic extraction as follows"

7.3.6.1 Compare the sample extract chromatograms against an
extracted standard chromatogram.

7.3.6.2 If no peaks are noted on the sample chromatogram,
the sample can be analyzed using the low-level
purge and trap procedure.

7.3.6.3 If peaks are present, use the following formula to
determine the dilution factor (X)"

X(dilution factor) = area of ma,iorpeak in sample + I
area of nearest standard peak

7.3.6.4 lt is not recommended that n-dodecane is used as
the standard peak unless it is completely resolved
and el,_teson a flat baseline. Using the area for
n-nonane for late eluting peaks is less difficult.
Use the informationprovided in Table I to
determine how the sample should be handled for
GC/MS analysis.

7.3.6.5 If a high-level method is indicated, the information
provided in Table 2 can be used to determine the
volume of methanol extract to add to 5 ml of reagent
water for analysis.

8.0 QUALITY CONTROL

8.1 Before processing any samples, the analyst should demonstrate
through the analysis of a method blank that all glassware and
reagents are interference-free. Each time a set of samples is
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extracted or there is a change in reagents, a method blank should be
processed as a safeguard against chronic laboratory contamination.
The blank samples should be carried through all stages of the sample
preparation and measurement.

8.2 Standard quality assurance practices should be used with this
method. Fortifiedsamples should be carried through all stages of
sample preparation and measurement;they should be analyzed to
validate the sensitivity and accuracy of the analysis.

9.0 METHOD PERFORMANCEAND SPECIFIC QUALIFICATION

9.1 This procedure is self-qualifyingdue to dependence on analytical
standards and to demonstrate routinely a signal to noise of greater
than 20:1. lt is qualified additionallythrough quality control
samples and by IndependentTechnical review.

REFERENCES

I. HEADSPACE, SW-846, Method 3810, Test Methods for Evaluating Solid Waste,
Third Edition, United States EnvironmentalProtection Agency, November
1986.

2. Hachenberg, H. and A. Schmidt, Gas ChromatographicHeadspace Analysis,
Philadelphia: Hayden & Sons Inc., 1979.

3. Friant, S. L. and I. H. Suffet, "InteractiveEffects of Temperature, Salt
Concentration and pH on Headspace Analysis for Isolating Volatile Trace
Organics in Aqueous EnvironmentalSamples," Anal. Chem. 51, 2167-2172,
1979.
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TABLE 1: Determinationof GC/MS Purge-and-TrapMethod

Approximate
X Factor Concentration Ranqea Analyze by

0-1.0 0-1,000 ug/kg Low-level method

>1.0 >1,000 ug/kg High-level method

a This concentration range is based upon the response of aromatics to
GC/FID. The concentration for halomethanesis 20x higher, and
haloethanes 10x higher, when comparing GC/FID responses.

TABLE 2" Quantity of Methanol Extract Required for Analysis
of High-Level Soil/Sediments

Approximate Volume of
X Factor Concentration Ranqea Methanol Extractb

0.25-5.0 500-10,000 ug/kg 100 ul

0.5-10.0 1,000-20,000ug/kg 50 ul

2.5-50.0 5,000-100,000 ug/kg 10 ul

12.5-250 25,000-500,000ug/kg 100 ul of
1/50 dilutionc

a Actual concentration ranges could be 10 to 20 times higher than this
if the compounds are halogenated and the estimates are from GC/FID.

b The volume of methanol added to 5 mL of water being purged should be
100 uL. Therefore if the amount of methanol extract required is less
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TITLE: PNL-ALO-332,SCREENING OF HEXADECANE EXTRACTS FOR VOLATILE ORGANIC
COMPOUNDS BY CLP METHOD

APPLICABILITY

This procedure applies to the gas chromatograph/flameionizationdetector
screening analysis of hexadecane extracts of water and solid material samples.
The purpose of the screen is to determine conditions for the sample
preparation for the gas chromatograph/massspectrometrymeasurement of
volatile organic compounds. This procedure is taken directly from the USEPA
CLP Statement of Work for Organic Analysis, 2/88.

DEFINITIONS

None

RESPONSIBLE STAFF

Cognizant Staff
Analyst

PROCEDURE

See Attachment 1 for the detailed screening procedure. If sample dose rate is
greater than 300 mR, method PNL-ALO-330will be followed.

The instrumentationused in this analysis is a Hewlett-Packard5890 gas
chromatographwith a flame ionizationdetector. Data are recorded and
processedwith an electronic chromatographicpeak integrator.

QUALITY CONTROL

This procedure is optional and is used as a guide only with no analytical data
resulting. If this screening is used, it is important to follow these
sections in Attachment I:

Section 3, Reagents.

Section 4, Limitations.

Aut,hor _&e Project, I_lr. Date qAORepresent,at,ire Dat,e

PNL-ALO-"332 _' 0 APR 2 6 199_ 1 2
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Section S, Extract Screening.

REFERENCES

USEPA Contract Laboratory Program Statement of Work for Organic Analysis,
Multi-Media, Multi-Concentration,2/88, pages D-II/VOA through D-13/VOA of
Exhibit D.

Procedure No. Revision No. Effect, ire Oaf,e Pige of

PNL-ALO-332 0 AP}R2_,_ '9_ 2 2
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- TABLE 1. DETERMINATION OF GC/MS PURGE-AND-TRAPMETHOD =;
Tr - ,

Approximate
X Factor Concentration Range a Analyze by

m i i

0-I.0 O-b,O00 ug/kg Low-level method :
)b.O >I,000 ug/kg Hlgh-level method

r

i
r

a This concentration range Is based upon the response of aromatlcs to
GC/FID. The concentration for halomethanes is 20x hlgher, and haloethanes
box hlgher, when comparing GC/FID responses.

TABLE 2. QUANTITY OF METHANOL EXTRACT REQUIRED FOR ANALYSIS OF HIGH-LEVEL
SOIL/SEDIMENTS

Approxlmate Volume of
X Factor Concentration Range a Methanol Extract b

$
i

0.25-5.0 500-10,000 ug/kg 100 ul
0.5-10.0 ].,000-20,000 ug/kg 50 ul
2.5-50.0 5,000-I00,000 ug/kg lO ul
12.5-250 25,000-500°000 ug/kg 100 uL of

1150 dllutlon c
i| lm

a Actual concentration ranges could be 10 to 20 tlmes hlgher than thls
if the compounds are halogenated and the estimates are from GC/FID.

b The volume of methanol added to 5 mL of water being purged should be
I00 uL. Therefore If the amount of methanol extract requlred Is less than bOO
uL, additional methanol should be added to malntaln the constant iO0-uL
vo Iume.

c Dilute an aliquot of the methanol extract and then take bOO uL for
analysis.
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A. DocumentNumber: PNL-ALO-335 Revision Number: 0 Effective

Date of ICN: 10/26/92
DocumentTitle: GC/MS Analysis of Volatile Orqanic Compounds

Change Requested by:
Document'sOriginal Author: RW Stromatt GA Ross

B. Action:

Add to the end of Section 7.1.9 and 7.2.2.1 this sentence:

..., optional heated (40°C) purge may be used, provided the initial and continuing
calibrationsare obtained under the same conditions.

Pen and ink changes.

C. Effect of Change:

Higher purge efficiency, better recovery and more reproducibleresults, especially
with polar volatiles, such as ketonesare obtained with the heated purge required
for soil analysis.

D. Reason for Change/Descriptionof Change:

To allow the heated purge to be employedwith low level water and medium level soil
analyses. This change gives more accurate and better reproducibilityfor polar
compounds such as acetone, 2-Butanone.

E. Approval Signatures Type of Change (Check (4) one)
(Pleasesign and Date)

(d)MinorChange ( )Major Change

QP Concurrence• TL Ehlert _ _Jb_,/_ /_" Date" /o//_/_=2_.
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TITLE: PNL-ALO-335,GC/MS ANALYSIS OF VOLATILE ORGANIC COMPOUNDS

APPLICABILITY

This procedure applies to the determinationof volatile organic compounds
that can be extracted from a medium level solid (soil/sediment)sample, or
purged from a water sample or a low level solid sample. The method involved
sweeping the volatiles from the sample into a sorbent column where the
volatiles are trapped. After purging the sample is complete, the trap column
is heated and back flushed to drive the volatiles onto a GC column for the
GC/MS analysis. The compounds covered by this procedure (target compounds)
and their contract required quantitation limits (CRQL) are listed in Exhibit
C. Concentrationsand identificationsare estimated for non-target
compounds. The procedure is in the USEPA Contract Laboratory Program (CLP)
Statement of Work (SOW) 2/88.

Problems with this procedure are caused primarily by contaminationfrom
organic compound and solvent vapors in the laboratoryand losses of the
volatiles due to improper sample handling.

DEFINITIONS

None

RESPONSIBLE STAFF

Cognizant Scientist
Analyst

PROCEDURE

See Attachment I for the detailed procedure for this GC/MS analysis for
volatile organic analysis.

The instrumentationused in this analysis is the Hewlett-PackardHP5890 gas
chromatograph and HP5990 mass spectrometeralong with Hewlett-Packardprinter
and terminal peripherals. Telemar purge and trap instrumentationis used for
sample separation and concentration. The HPIO00 RTE series computer is used
as the system controller, data processor, and data report generator.

Author Date Project I_r. Date O.ADRepresentative Date

Date " Line Mgr. Date DiteY®ch_i_,I/i'Revl_'r '

PNL-ALO-335 0 AU_ N .CI1QRO 1 2
I " I I .... ,,-,v_ I a
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QUALITY CONTROL

See Attachment I for the detailed quality control procedure.

REFERENCES

USEPA Control Laboratory Program Statementof Work for Organic Analysis,
Multi-Media,Multi-Concentration,2/88, pages D-15/VOA through D-38/VOA of
Exhibit D, E-I1/VOA through E-27/VOA 0 of Exhibit E and C-2 and C-3 of
Exhibit C.

Procedure No. Revi# ion No. Effect, ire Date Pige ofPNL-ALO-335 0 AUG 03 I_R,Q 2 2m ,o J
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_ar_et Comoound List (TCL_ _n¢
Contract Reouired Ouantltation Limits (CROL_*

Ouantitation Limits**

Water Low Soil/Sedimen_ a
Vo Iat i 1__ CAS Niobe r u2/L u2/K2

I. Chloromethane 74-87-3 i0 10
2. Bromomethane 74-83-9 10 I0

3. Vinyl Chloride 75-01-4 !0 I0
4. Chloroethane 75-00-3 10 10
5. Methylene Chloride 75-09-2 5 5

6. Acetone 67-64-I I0 I0
7. Carbon Disulfide 75-15-0 5 5
8. l,l-Dichloroethene 75-35-4 5 5
9. 1,l-Dichloroethane 75-34-3 5 5
I0. 1,2-Dichloroethene (total) 540-59-0 5 5

11. Chloroform 67-66-3 5 5
12. 1,2-Dichloroethane 107-06-2 5 5
13. 2-Butanone 78-93-3 I0 I0
i_. l,l,l-Trichloroethane 71-55-6 5 5
15. Carbon Tetrachloride 56-23-5 5 5

16. Vinyl Acetate 108-05-4 I0 i0
17. Bromodichloromethane 75-27-4 5 5
18. 1,2-Dichloropropane " 78-87-5 5 5
19. c_s-l,3-Dichloropropene 10061-01-5 5 5
20. Trichloroethene 79-01-6 5 • 5

21. Dibromochloromethane 124-48-1 5 5
22. 1,1,2-Trichloroethane 79-00-5 5 5
23. Benzene 71-43-2 "5 5
24. trans-l,3-Dlchloropropene 10061-02-6 5 5
25. Bromoform 75-25-2 5 5

26. 4-Methyl-2-pentanone 108-10-1 10 10 "
27. 2-Hexanone 591-78-6 I0 10

• 28. Tetrachloroethene 127-18-4 5 5
29. Toluene 108-88-3 5 5
30. l,l,2,2-Tetrachloroethane 79-34-5 5 5

(continued)

C-2 2/88
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Ouanttta_ton Lt_i_s**

_ater Low Soil/Sed_mcnc a

Volatile@ GAS N_ber ug/L ug/Kg

_i. Chlorobenzene 108-90-7 5 5

32. Ethyl Benzene 100-41-4 5 5

33. Styrene 100-&2-5 5 5

3_. Xylenes (Total) 1330-20-7 5 5

,,|

a Medium Soil/Sediment Contract Required C_uantitation Limits (CRqL) for
Volatile TCL Compounds are 125 times the individual Low Soil/Sediment
CRqL.

* Specific quantltatlon limits are highly matrix dependent. The

quantitatlon limlts listed herein are provided for Euldance and may not
always be achievable.

** Q_antltation limits listed for soil/sedlxaent are based On wet welght. The

quantltation llmlts calculated by the laboratory for soil/sedlmenc,

calculated on dry weight basis as required by the contract, will be
higher.

C-3 2/88
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I. Summary of Methods

i.1 _acer samples (

An inert gas is bubbled through a 5 mL sample contained in a
specifically designed purging chamber at ambient temperature. The
purgeables are efficiently transferred from the aqueous phase to the
vapor phase. The vapor is swept through a sorbent column where the
purgeables are trapped. After purging is completed, the sorbent column
is heated and backflushed with the inert Kas to desorb the purgeables
onto a gas .chromatographic column. The gas chromatograph is
temperature programmed to separate r_hepurgeables which are then
detected with a mass spectrometer.

An aliquot of the sample is diluted with reagent water when dilution is
necessary. A 5 mL aliquot of the dilution is taken for purging.

i.2 Soil/Sedlment Samples

1.2.1 Low.Level. An inert gas iS bubbled through a mixture of a 5 g
sample and reagent water contained in a suggested specially
designed purging chamber (illustrated in Figure 5) at elevaued
temperatures. The pur_eables are e£flclently transferred from
the aqueous phase t:o the vapor phase. The vapor is swept
through a sorbent column where _he purgeables are t-rapped.
After purging is completed, the sorbent' column is heated and

backflushed with r_e £nerr 8as to desorb the purgeables onto a

gas chromatographic coIumn. The _as chromatograph is
temperature programmed to separate _e purgeables which are
then detected with a mass spectrometer.

1.2.2 Medium Level. A measured amount of soll is extracted wlth

methanol. A portion of the methanol extract is diluted to 5 mL

with reagent water. An inert gas is bubbled through this
solution in a specifically designed purging chamber at amblenr
temperature. The purgeables are effectively transferred from
the aqueous phase co the vapor phase. The vapor is swept
through a sorbent column where the purgeables are trapped.
After purging is completed, the sorbent column is heaCed and

backflushed with the inert gas to desorb the purgeables onto a
gas chromatographic column. The gas chromatograph is
temperature programmed to separate the purgeables which are
then detected with a mass spectrometer.

2. Interference#

2.1 Impurities in the purge gas, organic compounds out-gasslng from the
plumbing ahead of the trap, and solvent vapors in the laboratory
account for the majority of contamination problems. The analytical
system must be demonstrated to be free from contamlnation under the

conditions of the analysis by running laboratory reagent blanks as

O described in Exhibit E. The use of non-TFE non-TFE threadcubing,
sealants, or flow controllers with rubber component.s in the purging
device should be avoided.

D-15/VOA 2/88
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2.2 Samples can be contaminated by diffusion of volatile organics

(particularly fluorocarbons and methylene chloride) through the sept_n
i seal into the sample during storage and handling. A holding blank

prepared from reagent water and carried through the holding period and

the analysis protocol serves as a check on such contamination. One

holding blank per case should be analyzed. Data must be retained by
laboratory and made available for inspection during on-site
evaluations.

2.3 Contamination by carry-over can occur whenever high level and low level

samples are sequentially analyzed. To reduce carryover, the purging
device and sampling syringe must be rinsed w_th reagent water between

sample analyses. Whenever an unusually concentrated sample is
encountered, it should be followed by an Analysis of reagent water to

check for c_oss contamination. For samples containing large amounts of

water soluble mamerlals, suspended solids, high boiling compounds or

high purgeable levels, it may be necessary to wash out the purging
device with a detergent soluti-on, rinse it wi_h distilled water, and

: then dry it in a I05"C oven between analyses. The trap and other parts

of the system are also subject to contamlnatlon; therefore, frequent

bakeout and purging of the entire system may be required.

2.4 The laboratory where volatile analysis is performed should be
completely free of solvents.

3. A_Daratus and Materials

3.1 Micro Jsyringes - 25 uL and larger, 0.OO6 inch ID needle.

3.2 Syringe valve - _wo-way, with Luer ends (three each), if appllcable to

the purging device.

3.3 Syringe - 5 mL, gas tlght with shut-off valve.

3.4 Balance-Analytlcal, capable of accurately- weighing + 0.0001 g. and" a

top-loading balance capable of weIEhing + O.I 8.

3.5 Glassware

3.5.1 o Bottle - 15 mL, screw cap, wlnh Teflon cap liner.

o Volumetric flasks - class A wlth _round-Elass stoppers.

o Vials - 2 mL for GC autosampler.

3.6 Purge and trap device- The puree and trap device consists of three

separate pieces of equipment; the sample purger, trap and the desorber.

Several complete devices are now commerclaIly available.

3.6.1 The sample purger must be designed to accept 5 mL samples with

a water column at least 3 cm deep. The Easeous head space

between the water column and the trap must have a total volume

t of less than 15 mL. The puree Eas must pass through the water
column as finely divided bubbles, each with a diameter of less

than 3 mm At the orIEin. The purge Eas must be introduced no

D- 16/VOA ' 2/88
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more than 5 .un from the base of the water column. The sample
purger, lllustrated in Figure i, meets these design crlterla. j.

Alternate
sample purge devices may be utilized provided

equivalent performance is demonstrated.

3.6.2 The trap must be at least 25 cm long and have an inside

diameter of at least 0.105 inch. The trap must be packed co

contain the following minimum lengths of absorbents: 15 cm of

2,6-dlphenylene oxide polymer (Tenax-GC 60/80 mesh) and 8 cm of

silica gel (Davlson Chemical, 35/60 mesh, grade 15, or

equivalent). The minimum speclficar_iorm for the t-rap are

illustrated in Figure 2.

3.6.3 The 'desorber should be capable of rapidly heaclng the trap to

" 180"C. The polymer section of the :rap should not be heated

higher than 180"C and the remaining _ections should not exceed

220°C during bakeout mode. The desorber design, illustrated in

Figure 2, meets these crlCerla.

3.6.4 The purge and trap de_ce may be assembled as a separate unlt

or be coupled co a gas chromatograph as illustrated in Figures
3 and_.

3.6.5 A heater or heated bach capable of mal-nrainin 8 the purge device
aC _O'C +_ 1*C.

3.7 GC/MS system _f"
3.7.1 Gas chromatograph - An analytical system complete wluh a

Ces_pera_ure programmable gas chromatograph sultable for
on-column injection and all required accessorles including

syringes, analytical columns, and gases.

3.7.2 Column - 6 ft long x 0.I in ID glass, packedwlth I% SP-1000 on

Carbopack B (60/80 mesh) or equivalent. NOTE: Capillary

columns may be used for analysis of volatlles, as long as the

Contractor uses the instrumental parameters in EPA Method 524.2

as guidelines, uses the internal standards and surrogates

speclfied in this contract, and demonstrates that the analysis

mee_s all of the performance and _A/QC crlteria contained in
thls contract.

3.7.3 Mass spectrometer - Capable of scanning from 35 to 260 amu

every 3 seconds or less, utilizing .70 volts (nominal) electron

energy in the electron impact ionization mode and producing a
mass spectrum which meets all the crlceria in Table 2 when 50

ng of 4-bromofluorobenzene (BFB) is injected through the gas
chromatograph inlet.

3.7.4 GC/MS interface - Any gas chromatograph to mass spectrometer

interface chat gives acceptable calibration points at 50 ng or

less per injection for each of the parameters of Interest and f

achieves all acceptable performance criteria (Exhibit E) may be _
used. Cas chromatograph co mass spectrometer interfaces

- D-17/VOA • 2/88
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. const_zcted of all-glass or glass-lined materials are
recommended. Glass can be deactivated by silanizing with

_ dichlorodlme thylsilane.

3.7.5 Da_a system - A computer system must be interfaced to the mass

spectrometer that allows the continuous acquisition and storage

.on machine readable media of all mass spectra obtained

throughout the duration of the chromatographic program. The

computer must have software that allows searching any GC/MS

data file for ions of a specified mass and plotting such ion

abundances versus time or scan number. This =y_e of plot is
defined as an Extracted Ion Current Profile (EICP). Software

must also be available that allows integrating the abundance in
any EICT bet_een specified time or scan number limits.

4.1 Reagent water - Reagent water is defined as water in which an
interferen_ is r_c observed at or above the CRQL of the parameters of
interest.

4.1.1 Reagent _ater may be generated by passing tap water through a
carbon filter bed containing about 453 g of activated carbon

(Calgon Corp., Filtrasorb-300 or equivalent).

4.1.2 A water purification system (Milllpore Super-Q or equivalent)

may be used to generate reagent water.

_ 4 1 3 Reagent wagr may also be prepared by boiling water for 15

mlnutes. Subsequently, while maln_alnlng the temperature at

90"C, bubble a contamlnant-free inert gas through the water for
one hour. _Thile still hot, transfer the water to a

narrow-mouth screw-cap bottle and seal with a Teflon-lined

septum -and cap.

4.2 Sodium _hlosulfare - (AGS) Granular.

4.3 Methanol - Pesnlclde quality or equivalent.

4.4 S_ock standard solutions - Stock standard molutlons may be prepared

from pure standard materials or purchased and must be traceable to

EMSL/LV su_plled standards. Prepare stock s_andard solutions in

methanol using assayed liquids or gases as appropriate.

4.4.1 Place about 9.8 mL of methanol into a 10.0 mL tared ground

_lass stoppered volumetric flask• Allow the flask to stand,

uns_.oppered, for about I0 minutes or until all alcohol wetted

surfaces have dried. Uelgh the flask to the nearest 0.I rag.

4.4.2 Add the assayed reference material as described below.

4._.2.1 Liquids - Using a 100 uL syringe, immediately add

two or more drops of assayed reference material to
- _he flask then rewelgh. The liquid must fall

D-18/VOA 2/88
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direct:ly int:o the alcohol ric:hour: cant:act:Ing the
° neck of t:he flask.

&.4.2.2 Gases - To prepare standards for any of the four (
halocarbons chat:boll below 30°C (bromomechane,
chloroet:hane, chloromet:hane0 and vinyl chlorlde),
fill a 5 mL valved 8as-t:Isht:syrlnae witch t:he

• reference standard ttat:he5.0 mL mark. Lower t:he

needle to 5 mm above the methanol meniscus. Slowly
introduce t_e reference s_andard above _he surface
of _ liqu£d. The heavy gas rapidly dissolves in
the methanol. This may also be accomplished by
using • lecture bot:t:le equipped with a Hamilton
Lecture Bottle Sept_uz (#86600). At:tech Teflon t_bing
to _he _de-arm relief value and direct a gentle
at-ream of gas lnt:o the methanol meniscus.

4.4.3 Rewei_h, dtlura to volume, scrapper, then mix by invert:ing t:he
flask several _imes. Calculate the concent:raClon In micrograms
per m_crollcer from the nec gain in welght. When compound
purlcy is assayed co be 961 or great:or, the welght may be used
vithou= correction co calculate the concen_ration of the st:ark

standard. Com_-rcially prepared st:andards may be used aC any
concentrat-lon if t_ey are cer=tfied by the manufact_urer.
Commercial srmndards must be traceable tta EMSL/LV-supplted
s t_uL_rds. .

4.4.4 Transfer =he st=ck sCanaard solution into multiple Teflon-
sealed screw-cap bot_les. Store witch no headspace at -IO'C to (
-20"C and protect frma ltah=. Once one of cho bait:lea

containing rho st:andaz]:l 8ollation has been opened, it: may be
used for at most: one week.

4.4.5 Prepare fresh s_ds every _wo months for gases or for
reactive compounds such as acyrene, Ali at:her standards must:
be replaced aft:atsix months, or sooner if comparison wlt:h
check standards indicates a problem.

4.5 Secondary diluClon standards -Using st:ark st:andard solut:ions, prepare
secondary dilution standards in methanol thac cont:aln the compounds of
interest:, either singly or mixed together. (See GC/MS Calibration in
Exh/bit E). Secondary dilution slmndards should be stored with _tnimal
headspace and should be checked =frequently for signs of degrader:ion or
evaporat:ion, especially Just prior to preparing calibrat:ion st:andards
from chem.

4.6 Surrogat:e st:andard spiking solution. Prepare st:ark st:andard solut:iorm

for t:oluene.da, p-bromofluorobenzene, and 1,2-dichloroerhane-d 4 in
me_hanol as described in paragraph 4.4. Prepare a surrogat:e standard
spiking solut:ion from these stack standards at: a content:rat:ion of 250
u_/10 mL in met:banal.

C
D- 19/VOA 2/88
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4.7 Purgeable Orsanlc "!atrix Standard Spiking Solution

4.7.1 Prepare a spiking solution in methanol that contains the
following compounds at a concentration of 250 ug/lO.0 mL:

Pur£eable Or_anlcs

1, i-dichloroethene
trlchloroethene

chlorobenzene

toluene

benzene

4.7.2 Matrix spikes also sel-ve as duplicates ; therefore, add an

aliquot of this solution to each of two portions from one

sample chosen for spiking.

_.8 BFB Standard - Prepare a 25 ng/uL solution of BI.3 in methanol.

_.9 Great care must be taken to maintain the integrity of all standard

solutions. Store all standard solutions at -IO'C to -20"C in screw-cap
amber bottles with teflon liners.

5. Calibratign

5.1 Assemble a purse and trap device that meets the specification _n

paragraph 3.6. Condition the trap overnight at 180°C in the purge mode
with an Inert gas flow of at least 20 cm_/min. Daily, prior to use,

condition the for l0 mlnu_es" while at 180"C with thetraps backflushlng
cc_lumn at 220"C.

5.2 Connec_ the purge and trap device to a gas chromatograph. The gas

. chromatograph must be operated using temperature and flow rate

parameters equivalent to those in paragraph 7.1.2. Callbra_.e the purge

and trap-Ge/MS system usln 8 the internal standard technique (paragraph
53).

5.3 Internal standard calibration procedure. The three internal standards

are bromochloromethane, 1,4-dlfluorobenzene, and chlorobenzene-ds, at
50 u&/L at time of purge. Separate initial and continuing calibrations

must be performed for water samp_es, and medium level soil samples.

5.3.1 Prepare, calibration standards at a minimum of five

concentration levels for each TCL parameter and each surrogate

compo.und. The concentration levels are specified in Exhibit E.

Standards may be stored up to 24 hours, if held in sealed vials

• with zero headspace at -IOOC to -200C and protected from light.

If not so scored, they must be discarded after an hour.

5.3.2 Prepare a spiking solution containing each of the internal

standards using the procedures described in paragraphs 4.4 and

4.5. lt is recommended that the secondary dilution standard be

prepared at a concentration of 25 ug/mL of each internal

C compound, addition of I0 uL of this standard to
standard The

• D- 20/VOA 2/8_
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5.0 mL of sample or calibration standard would be equivalent of

50 ug/L.

(
5.3.3 Tune the GC/MS system to meet the criteria in Exhibit E by

injecting BFB. Analyze each Calibration standard, according to

paragraph 7, adding 10 uL of internal standard spikin 8 solution

dlreccly co the syringe. Tabulate the area response of the

characteristic ions against concentration for each compound and

Intcrnal standard and calculate relative response factors (RRF)

for each compound using equation I.

• Ax Ci m
EQ. I _ - -- x --

Ai_ Cx

-1;_here :

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

Als - Area of the characteristic ion for the
specific internal standard from Exhibit E.

Cis - Concentration of _h._ internal sr_andard.

Cx - Concentrat_£on of the compound to be measured.

5.3.4 The average relative response factor (_) must be calculated C
for all compounds. A system performance check must be made

before this calibration curve is used. Five compounds (the

system performance check compounds) are checked for a minimum
averase relative response factor. These compounds (the SPCC)
are chloromethane, 1,1-dtchloroethane, bromoform,

1,1,2,2-tetrachloroethane, and chlorobenzene. Six compounds

(the calibration check compounds, CCC) are used to evaluate the
curve. These compounds the (CCC) are 1,1-Dichloroethene,

Chloroform, 1,2,-Dichloropropane, Toluene, Ethylbenzene, and
Vinyl Chloride. Calculate the _ F.elative Standard Deviation

(qRSD) of RRF values over the workin s range of the curve. A
minimum %RSD for each CCC must be met before the curve is

valid.

%RSD - Standard devlaclon x I00

mean

See instructions for Form VI, Initial Calibration Data for more
details.

5.3.5 Check of the calibration curve must be performed once every 12
hours. These criteria are described in detail in the

instructions for Form VII, Continuing Calibration Check. (see

Exhibit B, Section III). The minimum relative response factor ._or the system performance check compounds must be checked. If (

this criteria is met, the relative response factor of all
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compounds are calculated and reported. A percent difference of

the daily relative response factor (12 hour) compared to the
i average relative response factor from the initial curve is

calculated. The maximum percent difference allowed for each

compound flagged as 'CCC' in Form VII is checked. Only after

both these'crlterla are met can sample analysis begin.

5.3.6 Internal standard responses and retention times in all

standards must be evaluated during or immediately after data

acquisition. If the retention time for any internal standard

changes by more than 30 seconds from the latest daily (12 hour)

calibration standard, the chromatographlc system muse be

inspected for malfunctions, and corrections made as required. •
The extracted ion current profile (EICP) of the internal

standards muse be monitored and evaluated for each standard.

• If the EICP area for any internal standard changes by more than

a factor of two (-50% co +100%), the mass spectrometric system
must be inspected for malfunction and corrections made as

appropriate. When correcclons are made, re-analysls of samples

analyzed while the system was malfuncC/onlng is necessary.

6. GC/MS Overatln2 Condltlonm

6.1 These performance tests require the followln 8 Instrumental parameters"

Electron Energy: 70 Volts (nominal)

Scan Time: co give at lease 5 scans per peak

and noC to exceed 3 seconds per scan•

7. Sam=le Analysis

7.1 Uater Samples

7.1.1 All samples and standard solutions muse be allowed to warm to

ambient temperature before analysis.

7.1.2 Recommended operating conditions for the gas chromatograph
Packed column conditions: Carbopak B (60/80 mesh) with 1%

SP-1000 packed in a 6 foot by 2 mm _D glass column with helium
carrier ga s at a flow rate of 30 cm /min. Column temperature

is isothermal at 45"C for 3 minutes, then programmed at 8"C per
minute to 220"C and held for 15 minutes. Injector temperature
is 200-225"C. Source temperature is set according to the
manufacturer's specifications. Transfer line temperature is
25_-300"C. The recommended carrier gas is helium at 30

cm_/sec. (See EPA Method 5.2.4.2 for capillary column
condition. )

7.1.3 After achieving the key ion abundance crlteria, calibrate the

system daily as described in Exhibit E( v
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7.I.A Adjust the purge gas (helium) flow rate to 25-40 cm3/mln.
Variations from this flow rate may be necessary to achieve

better purgln 8 and collection efflclencies for some compounds, (
particularly chloromethane and bromoform.

7.1.5 Remove the plunger from a 5 mL syringe and attach a closed
syringe valve. Open the sample or standard bottle which has

been allowed to come to ambient temperature, and carefully pour
nhe sample Into the syrlnKe barrel to Just short of
overflowin K. Replace the syringe plunger and compress the
sample. Open the syrinse valve and vent any residual air while
adjusting the sample volume to 5.0 mL. This process of taking
an aliquot destroys the validity of the sample for future
analysis so if there is only one VOA vial, the analyst should
fill a second syringe at thls time to protect against possible
loss of sample integrity. This second sample is maintained

' only until such a tlme when the analyst has determined chat the
first sample has been analyzed properly. Filllng one 20 mL
syringe would allow the use of only one syringe. If a second
analysis is needed from the 20 mL syringe, it must be analyzed
within 2& hours. Care must also be taken to prevent air from
leaking Into the syringe.

7.1.6 The purgeable organics screening procedure (Section III), if
used, will have shown the approximate concentrations of major
sample components. If a dilution of the sample was indicated,
thls dilution shall be .made Just prior no tC/MS analysis of the

ALI" uteps in the dilution procedure must be Performed - 6sample.
• without delays until the point ac which the diluted sample ts

in a sas tight syringe.

7.1.6.1 The following procedure will allow for dilutions
near the calculated dilution factor from the

screening procedure:

7.1.6. I.I All diluclons are made in volumetric

flasks (I0 mL co 100 mL).

7.1.6.1.2 Select the volumetric flask that will

allow for the necessary dilution.
Intermediate dilutions may be necessary
for extremely large dilutions.

7.1.6.1.3 Calculate the approximate volume of
reagent water which will be added no
the volumetric flask selected and add

slightly less than this quantity of
reagent water to the flask.

7.1.6.1.4 Inject the proper aliquot from the
syringe prepared in paragraph 7.1.5
into the volumetric flask. Allquots of
less than 1 mL increments are ( .
prohibited. Dilute the flask to the
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( mark with reagent water. Cap the
flask, invert, and shame three times.

7.1.6.1.5 Fill a 5 mL syringe with the diluted
sample as in paragraph 7. I.5.

7.1.6.1.6 If this is an intermediate dilution,
use it and repeat above procedure co
achieve larger diluc.lons.

7.1.7 Add I0.0 uL of the surrogate spiking solution (a.6) and i0.0 uL
of the internal sr_mdard spiking solution (5.3.2) through the
valve bore of the syringe, then close the valve. The surrogate
and internal s_andards may be mixed and added as a single
spiking solution. The addition of I0 uL of the surrogate
spiking solution to 5 mL of sample is equivalent co a
concentration of 50 ug/L of each surrogac_ standard.

7.1.8 Atnach the syringe-syringe valve assembly co the syringe valve
on the purging device. Open the syringe valves and inject the

.- sample into the purging chamber.

7.1.9 Close both valves and purge the sample for 11.0 +_ 0.1 minutes
at ambient temperature.

" 7.I.i0 Ac the conclusion of the purge clme, attach the trap co the

_. chrols_.osraph, adjust _he decice to the _orb mode, and begin
the gas chromaco_aphic temperature program. Concurrently,
introduce the trapped materials co the gas chromatographic
column by rapidly-heating the trap co 180"C whi_e back_ushing
the .trap with an _nert gas between 20 and 60 cm_min for four
minutes. If this Tapld heating requirement cannot be mec, the
gas chromatographic column _C be used u a secondary trap by
cooling it Co 30"C (or subambienc, if problems persist) instead
of the recommended initial temperature of 45"¢.

7.1.11 _rnile the trap is being desorbed into the _as chromatograph,
• empty "the purging chamber. Wash the chamber with a minimum of

two 5 mL flushes of reagent water co avoid carryover of
pollutant compounds.

7.1.12 After desorbing the sample for four minutes, recondition the
trap by returning the purge and trap device co r.he purge mode.
Wait 15 seconds, nhen close the syringe valve on the purging
device co begin gas flow through the trap. The trap
temperature should be maintained aC 180"C. Trap temperatures
up co 220"C may be employed, however the higher temperature
will shorten the useful life of the trap. After approximately
seven minutes, turn off the Crap heater and open the syringe
valve to s top the gas flow through the trap. When cool, the
trap is ready for rho. next sample.

_. 7.1.13- If the initial analysis of a sample or a dil_Cion of a sample
" has "concentration of TCL compounds chat exceeds the £nicia!
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( 7.2.1.1 The GC/MS system should be set up as in 7.1.2-7.1.4.
This should be done prior to che preparation of che
sample Co avoid loss of volat£les from sV-andards and
sample. A heated purge calibrat£on curve must be
prepared and used for :he quantitat£on of all

• samples analyzed with :he low-level me:hod. Fo$1ov
:he £ni_lal and dally calibration instruc=ions (5.3)
except: fox: r.he add_tion of a AO'C purge temperature.

7.2.1.2 To prepare _ reagent water con_ainin s :he
su_ogates and internal sit.Lards, remove :he

plunger from a 5 al. "Luorlock" tTpe syringe equipped
wt_h a _e val_ and fill uncii overflo__ng vi:h
z:sagtnt water. Keplece :he plunger and compress :he
wagr to vent _!pped air. Adjust :he volume to 5.0
mL. Add 10 uL each of the surrogate spiking
sotuCion (4.6) and the internal standard solution =o
the syc£nSe rJ_roush the valve. (Surroga:e splk£ng
solution and internal slmndard soluCion may be mixed
Cogenher). 1"na addition of i0 uL of L'he surrogate

•-" splk/n_ solution I:o 5 g of soil/sediment is
equivalent Co 50 u/_tkg of each surrogate st:anda_d.

7.2.1.3 The sample (for volatile organ£cs) consists of :he
• _ con_n_ oE the sample container. Do nec

- dlscard_ny _aq__C liquids. Mix r_he con_en_. of tim sample cent.s/net vtth a narrow meal spsL'ula.
Weigh the mmunC determined in 7.2.1 in:o a cared
purge device, b a cop loading balance. Note and
record nhe actmal _elahc Co uhe nearest 0.1 ge

7.2.1.4 Iama_!aCely m_Cer velahin 8 :he sample, veigh 5-10 g
of Chs sedlasnc imco a cared crucible. Decermiue
the percent moisture by dryin 8 overnight aC 105"C.
Allow 1:o cool-in a desiccator before vetahing.
Concentrations of individual analyces viii be
reporCa_ z_eleC/vl Co the dry weight of sediment_

Percent tools Cure
f of samnle-f of dry sidle

g of sample X 100 - t moisture

7.2.1.5 Add the spiked reagan= wacer co :he purge device and
connect chl device co che purge and trap system.
1_;£: Prior _o the accachmenc of :he purge device,
deeps 7.2.1.2 and 7.2.1.3 muse be performed rapidly
Co avoid loss of volaclle organics. These seeps
muac be p_orm,d in a laboratory free of solvent
gumos.

7.2.1.6 HeaC the sample co 40"C :fm:I'C and purge :he sample

for 11.0 + 0.1 minuces.
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7.2.1.7 Proceed with chs analysis as outlined in 7.1.10 (
7.1.13. Use 5 mL of the same reagent water as the %

reagent blank.

7.2.1.8 For low level soils/sediment add 10 uL of the matrix
spike solution (4.7) Co Chs 5 mL of water (7.2.1.2).
The concentration for a 5 K sample would be
equivalent to 50 uK/kg of each matrix spike
standard.

7.2.2 Medium Level Soil MeChod

The medium level soil method Is based on extracting the soil/
sediment sample with methanol. An aliquot of the methanol
extract is added to reagent rater ¢on_.Inlng the surrogate and
internal standards. This la pursed aT ambient temperature. All
samples wlch an X Factor >LO shouldbe analyzed by the medium
le_l method. If sePArated 1_aaks occurred or would occur when
a 1 K sample was analyzed. Chs medium level me_hod must be
used.

.-.

7.2.2.1 The GC/KS system shoutd be set up as in 7.1.2 -
7.1._. This should be done prior to the addition of
cho methanol extract co reagent _ater. Initial and
continuing calthrarLons (5.3) are performed by
addin K standards in meChamol to reagen.C water and

purglnK at ambient temperature. . C

7.2.2.2 The sample (for volatile orianlcs) consists of the
entire contents of the sample container. Do nec
discard any supernatant l_quids. Mix the contents
of the sample container _ a narrow metal spatula.
Welgh & K (wet weight) into a Cared 15 mL vlal. Use
a cop loading balance. Note and record the actual
weight to the neares_ 0.I K- Determine the percent
moAsmare as Iu 7.2.1.4.

7.2.2.3 Quickly add 9.0 mL of methanol, then 1.0 mL of the
surrogate spiking solution co chs vial. Cap and
shake for 2 mlnutes. NOTE: Seeps 7.2.2.1 and
7.2.2.2 must be performed rapidly co avoid loss of

. volatile organics. These _Ceps must be performed in
a laboratory free of solvent fumes.

7.2,2.4 Usin 8 a disposable pipette, transfer approximately 1
aL of extract into • GC _ for storage. The
remainder may be disposed of. Transfer
approximately 1 mL of chs reagent methanol to a GC
vial for use as the method bl-ank for each case or

set of 20 samples, _ntchever is more frequent.
These extracts maybe :cored in _he dark at 4"C
(+2"C) prior to analysis.

(.
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Ii The addition of a I00 uL aliquot of each of _hese
extracts in paragraph 7.2.2.6 will give a
concentration equivalent to 6,200 ug/kg of each
surrogate standard.

7.2.2.5 The following table can be used to determine the
volume of Dethanol extract to add to _he 5 ml, of
reagent water got analysis. Ig cho Hexadecane
screen procedure was followed, use cho X £acto= _
(Option B) or the estimated concentration (Option A)
to determine the appropriate volume. Otherwise,
estimate cho concentration rsnge o£ the sample from
cho low level analysis to determine the appropriate
volume. Ig chs sample was submitted as • medium
level sample, start with 100 uL.

All dilutions must keep the response og the major
• constituents (previously saturated peaks) in the

upper hal£ of linear range of the curve.
-.

i i i

bt_Aaated Take this Volume _f
: _ Concentration P_n_e 1 Herb•nel Extract"
• uL

- 5o0- lo,0oo 10o

_ 0_5 - 10.0 1000 - 20,000 502.5 - 50.0 5000 - 100,000 10
12.5 - 250 25,000 - 500,000 100 of 1/50 dAlution 3

._ ,i i |l i

Calculate appropriate dilutic_ factor for concentrations exceedin K chs _able.

1 Ac_a£ concentration ranges could be 10 to 20 times higher _han this if
" _he compound4 are halogenated and the esti_Mtes are from GC/FID.

• 2 The volume of methanol added _o _he 5 mL of water being purged should be
kept constant. Therefore, add ra the 5 aL syringe whatever volume of
mach•nel is necessary to maintain a volume of 100 uL added tO the syringe.

3 Dilute sn aliquot of the merJ_nol extract and rJ_en r_ke 100 uL for
analysis.

7.2.2.6 Remove chs plunker from a 5 aL "Luerlock" type
syringe equipped _ a syringe valve and fill until
overfl_ with re•sent water. Replace chs plunger
and compress chs water ra vent trapped air. Adjust
chs voluae to &.9 aL. Full the plunger back to 5 aL

: to allow volume for chs addition of sample and
standards. Add 10 uL of the internal standard
solution. Also add chs volume of methanol extract

: determined in 7.2.2.5 and a volume of methanol

solvent to toe.al 100 uL (excluding m_chanol in
_ standards).
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7.2.2.7 AtUach she syringe-syringe valve assembly no the f

syringe valve on the purging device. Open the
syringe valve and inject she water/menhanol sample
into uhe purging chamber.

7.2.2.8 Proceed vinh the analysis as outlined in 7.1.9 -
7.1.13. Analyze ali reagent blanks on the same
iz__ent as cho samples. The standards should
also connain 100 uL of me_anol Co simulate che
sample condition.

7.2.2.9 For a nacrix spike in che medium level sediment/soil
samples, add 8.0 mL of mechanol, 1.0 mL of surroKate
spika solution (4.6), and 1.0 mL of matrix spike
soluClon (4.7) In paragraph 7.2.2.2. This results
in a 6.200 ug/kg concentration of mach matrix spike
sluu_azd when added Co a 4 g sample. Add a I00 uL
aliquDC of uhis e_trac= co 5 mL of water for purKing
(as per paragraph 7.2.2.6).

8. Ou41ir_aCiTe Analysis

8.1 The compounds l_Luced in the Target Compound List (TCL), Exhibit C,
shall _e i__ by an analyse competent in che interpretation of
mass spectra (see _ Rasponsibillty description) by comparison of
the sample mas_ spectres co che mass specnnm of a snandard of che
suspected coapound. TVo _£Ceria nmmCbe sa_ts_led Co verify the . t"
tdenniflca_iens: (1) elution of che sample component aC che same GC
relative retention-_ as _.he standard component, and (2)
correspondence of che _zmple compouenc and standard componenc mass
spectra.

8.1.1 Per esr_li_ correspondence of she GC relar/ve retennlon
t_Ame (PIT). _he sample component EET must compare wichin ± 0.06
RR_ units of the RLT of che sCandazd component. For reference,
the standard muse be run on che same shift as the sample. If
_oetu_mn of. interfering components prohtbi_ accurate
assi_ of mbe sample cemponenc EET from che coral ion
chrcmar_Eram, _he EET should be assigned by using extracted ion
cuz_enC profiles lo= ions unique Co cho component of interest.

8.1.2 For compar_ou of sCandard and sample component mass specCra,
nasa spec_-a obtained on che Contractor's GC/KS are required.
Once ob'calnsd0 these standard spectra may be used for
ldanc_ purposes, _ if the Concraccor's GC/_S meets
the daily _ requirements for BFB. These standard spectra
may be obcalx_ iron the run used Co obcain reference RRTs.

8.1.3 The requlremen7_ for qualinaClve veriflcaClon by comparison of
ma spectra are u follows:

8.1.3.1 All ions present in che standard mass spectra at a

relative tncensit 7 greacer chan 10t (most abundant _I.
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i ion in =he spectrua equals 100%) must be present in
the sample spectrum.

8.1.3.2 The relative intensi=ies of ions specified in
8.1,3.1 must agree within plus or minus 20% between
the standard and sample spectra. (Example: For an
ion with an abundance of 50% in the standard

spec=ra, nhe corresponding sample abundance must be
between 30 and 70 percent).

8.1.3.3 Ions greater than 10% in =he 4L_RRI_ spectrum but not
present in uhe _ spectrum mm: be considered
and accoun=ed for by the analyst n_king the
comparison. In Task III, the verification process
should favor false negatives. Ali compounds meeting
the identification criteria must be reported with
their spec=ra. For ali compounds below the CRQL
report the act_ual value followed by a "J', e.g.,
W3_eW

8.1ra If a compound canno= be verified by all of =he criteria in
8.1.3.3, bu= in the techn£cal Judgemen= of nhe mass spectral
in=erpre_ation specialist, =he iden=ificatlon is correct, =hen
=he Con=fao=or shall repot= =ha= irish=if lost-Ion and proceed
wi=h quantification in 9.

_ 8.2 A library search shall he executed for non-TCL s_nnple components for
the purpose of tentative identification. For _his purpose, =he I985
release of the National Bureau of S_andards Mass Spectral Library (or
more recent release), contatr_ng &2,261 spectra, shall be used.
Computer generated 1Ebrary search routines must not use normalization
routines that would n_srepresent the library or unknown spectra when
compared to each other.

8.2.1 Up to 10 nonsurrogate organic compounds of greatest apparent
concentration _ listed in Exhibit C for _he purgeable organic
fraction shall be tentatively identified via a forward search
of the NBS mass spectral library. (Substances with responses
less nhan lOt of the internal standard are not required to be
searched in this fashion). Only after visual comparison of
sample spectra with the nearest library searches will the mass
spectral interpretation specialist assign a tentative
identification. Computer generated library search routines
must not use normalization routines _hat would misrepresent the
library or unknown spectra when compared to each other.

8.2.2 Guidelines for making ten_ative identification:

8.2.2.1 Relative intensities of major ions in the reference
spectrua (ions greater uhan 10% of the most abundant
ion) should be present in the sample spectrum.

_ 8.2.2.2 The relative intensities of the major ions should
agree within ± 20t. (Example: For an ion with an
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abundance of 50 percent of the standard spectra, the (
corresponding sa:ple Ion abundance _t be betveen
30 8hd 70 percent.)

8.2.2.3 Molecular ions present in reference spectrum should
be present in sample spectz_:.

8.2.2.4 Zo_ present in the sa:ple spect=urn but net In Ge
reference spect-rum should be revteved for possible
backKround contamination ¢_ presence of co-eluttn K
coupounde.

8.2.2.5 Ioum present in Ge reference spect_un but not in
the sample spectz_: should be reviewed for possible
sub_action from the smnpl, spect=urn because of
back_ound cont_uinAtlon or co-,luttn$ compounds.
Data sys_,n library reduction pre,ass can sometimes
create these discrepancies.

8.2.3 If in nhe technical Judsement of the mass sp, ctTal
., interpreter-Ion specialist, no valid ten,stirs identification

can be u-de. the conpcund should be reported as 3_D_D. The
mass speCtrLl specialist should Siva additional clustficatton
of the unknown confound, if possible (i.e. m_known azomatic,
unknown hyd=ocazbon, unlmovn acld t'ype, unlmovn chlorl_ated
compound). I£ p:obable molecular velKhts can be dls_tnKuished,

tnclude the. _.

9. Ouantttatt_e _a1_s Is

9.1 TCL components tdentifi_d shall be quantified by the /nternal standard
methed. The in_rnal s_.andezd used shall be that which is listed in
Ezhtbtt E, Table 2.1. The EICP azea of the characteristic tons of
analytes listed in Tables 2 and 3 In thls Section are used.

9.2 Internal standard responses and retention times in all standards must
be evaluated during or immediately after data acquislr/on. If _.he
zetentton time for any internal s_8ndard chanKes by nora than 30
seconds from the latest daily (12 hour) calibration s_sndard, the
chromatographic system must be infected for malfunctions, and
corrections made as required. The extracted ten current profile (EICF)
of the internal s_sndards uust be m_ultored and evaluated for each
sample, blank, matrix spike and matrix" spike duplicate. If the EICP
area for any lnt_ernal standezd changes by more t/ULU a factor of
(-SOt to +100%), the ms spectrometric system must be L_spected for
malfunction and corrections made as appropriate. When corrections are
_ada, reanalys£s of smrples analyzed vhlle the system vu
nalfuncttontnK 18 necessary.

9.2.1 If after re-analysis, the EICP areu for all internal standards
are inside the contract _limt_s (-SOt to +100t), then the

O problem analysis ts considered to have been
vith the first

vlthin the control of the laboratory. Therefore, _ _ C
da_s from the analysis vith EICPs within the contract limins.
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This is considered the _ analysis and must be reported as
i. such on all data deliverables.

9.2.2 If the re-analysis of the sample does hoe solve the problem,
i.e., the EICP areas are outside the contract limits for both
analyses, C.hen submit '_=heEICP deca and sample data from boch
analyses. Distinguish between the initial analysis and chs
re-az_lysis on ali deca daltverables, using _e sample suffixes
specified in Exhibit B. Document in Chs Case Narrative all
inspection and corrective actions oaken.

9.3 The relative response factor (It_F)from chs daily standard analysis is
used to calculate che concentration in chs sample. Use the ralaclve
response factor as determined in paragrsph 5.3.3 and the equaclons
below. When TCL compounds are below contract required quanclcatiou
llmi'.j (CRQL) buC Chs spectra meeC the IdanclflcaClon crlcerla, report
the concentration rich a "3." For exa=ple, if CRQL is I0 ug/L and
concentration of S ug/L is calculated, report as "33."

.:

(ax)(z")

Concentration ug/L - (Aim) (_ (rb) , _

Where:

C Ax - A:ea o£ rJ_e cEs:ac_er_IsL-Ac ion for r.he compound _o be
=e_ed

Als - Area o£ the characcerlsclc lon £or the specific internal
seandazd from Exhibit-E.

l s - Aaouz_ of internal s_x_lard added in nanol;r m (ng_

Vo - Volu_e o£ water pu.rged in millilteers (mL) (cake /nco
account any dilutions)

Sediment/Soil rme_-- level)

(ax)(z,)(vt)

ConcenCraCion ug/k s - (Als) (pj_p)(Vi)(Ws)(D)

SedimenC/Soil _lov level}

(ax)(z,)

Concencracion ug/kg - "'(A_.s)(R._F)(Ws)(D)
(Dry weig_C basis)

Where:

Ax, I s ,Ais - sam as for racer, above.

Vc - Volume of CoCal extract (uL) (use 10,000 uL or a. factor of ebis when dilutions are made)
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V i - Volume of extract added (uL) for purging _
D - I00 - % molsture

I00

W s - Weight of sample extracted (g) or purged

9.4 An estimated concentration for non-TCL components tentatively

idenclfied shall be quanclfied by the Internal standard meuhod. For

quantification, the neares= internal standard free 9f interferences
shall be used.

9.4.i The formula for calcula=ing concentrations is =he same as in

paragraph 9.3. To=al area coun=s (or peak hell,hum) from the

total ion chromatograms are =o be used for both the compound to

he measured and =he internal standard. A rela=ive response
factor (RRF) of one (1) is to be assumed. The value from this
qua=Citation shall be qualified as estimated. This estimated

con=en=ra=ion should be calcula=ed for all ten_a=ively

identified compounds as well as those identified as unknowns.

9.5 Xylenes (o-,m-, & p- isomers) are =o be reported as Xylenes (total).

Since o- and p-Xylene overlap, the Xylenes mum= be qua=tj=aired as

m-Xylene. The concentration of all Xylene isomers must be added

together to give the :o_al.

9.6 1,2-Dichloroethene (trans and =is stereolsomers) are to be reported as

1,2-Dichloroethene (to=al). The conceaL-ca=ions of both isomers must be 6
added together to give =he total.

9.7 Calculate surrogate standard recovery on all samples, blanks and
spikes. Determine if recovery is within limits and report on
appropria=e form.

9.7.1 Calcula=i0n for surrogate recovery.

Percent Surroga=e Recovery - Qd
X 100t

L_ere: _a

Qd " quantIUy determined by analysis

qa " quantity added to sample

9.7.2 If recovery is not within limits, =he following is required:

o Check =o he sure there are no errors In calculations,

surrogate solutions and internal standards. Also, check
instrument performance.

o Reanalyze the sample if none of the above reveal a

problem.

9.7.3 If =he reanalysis of the sample solves =he problem, =hen =he
problem was within the laboratory's control. Therefore, only
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,_ _ data from the analysis wt=h surrogate spike recoveries
=he contrac= l_nits. This shall be considered the

analysis and shall be reported as such on all data
deliverables.

9.7_4 If uhe reanalysis of the sample does not solve the problem,
i.e., surrogate recoveries are outside the contract limits for

bo_h analyses, _hen submit the surrogate spike recovery data
and the sample data from both analyses.. Distinguish between

the initial analysis and the reanalysis on _all data

dellverables, using nhe sample suffixes specified In Exhibit B.

9.7.5 If the sample with surrogate re_coveries outside the limits is

the sample used for =he matrix spike and _atrix spike

duplicate, and =he surrogate recoveries of nhe matrix spike and
matrix spike duplic4te show r.he same pa_.ern (i.e., outside =he

li:t:s), =hen =he sample, manrtx spike, and matrix spike
duplica_ do not require reanalysis_ Document in the narrative
the similariry in surroKate recoveries.

Table 2+

' _aracteristic Ions for Surrogate and

InterL.1 S_andards for Volatile Organl= Compounds

Compound ...... Pri_-_ry_ Ion.. Secon4-_ry Ion(s)

SURROGATE STANDkRD$_

4- Bromofluorobenzene 95 174, 176
I,2-Dichloroe_hane d-4 65 102

Toluene d-8 98 70, 100

INTERNAL STANDARDS

Bromochloromethane 128 49, 130, 51

1,4-Difluorobenzene 114 63, 88
Chlorobenzene d-5 117 82, 119

v_-q
\.

a

-e
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• , i i (Table 3
Characteristic Ions for Volatile TCL Compounds

Secondary
ParameteE ,, Primary Ion* Ton(s_

Chloromethane 50 52.
Bromomethane 9& 96

Vinyl chloride 62 64
Chloroethane 6& 66

Methylene chloride 8&. _9. 51. 86
Acetone &3 58

Carbon disulfide 7.6 78

I.1-Dichloroethene 96 61, 98

l.l-Dichloroethane 63 65, 83, -85, 98. 100

1, 2- Dichloroethene 96 61., 98
Chlorofor_ 83 85

1,2-Dlchloroechane 62 64, I00, 98
2-Butanon& 72 57
I,i, l-Trlchloroe_ane 97 99, 117, 119

Carbon tetrachlorlde 117 119, 121
Vinyl ace t.ate A3 86-
Bromod£chlorome nhane 83 85
1,1,2,2-Tetrachloroet:hane 83 85, 13_., 133, 166 I"

I.2-Dichloropropane 63 6_5, 114 _...
crans- I,3 - Dichloropropene 75 . 77- . •
Trlchloroechene 130 95, 97, 132-
Dlbromochlorome _hane 129 208, 206

l,l,2-Trichloroeuhane 97 83, 85, 99, 132, 134
Benzene 78 -

cis - 1,3-Dichloropropene 75 77

Bromoform. 173 171, 175, 250,252, _256, 256

2-Hexanone 63 58. 57, I00
6-Methyl- 2-pen_anone 43 58, iO0

Tetrachloroethene 164 129. 131., 166
Toluene 92 91
Chlorobenzene 112 116

Ethyl benzene 106 91
Styrene 104 78. 103
Total xylenes 106 9l .

* The prhnary ion should be used unless interferences are presento in vhich
case, a secondary ion may be used.
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- IV.

.......

Q
SAMPLE OUTLET FI_I'ING

C _ "i 1
"" S_M

3" x 6mm O.D. GLASS TUBING _-

CAP
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This section outlines the minimum quality control (qC) operations necessary /
co satisfy the analytical requirements associated with the determination of

volatile organic TCL c_n_ouncls in water and soil/sediment samples. These QC
operations are as follows:

o Documennation of GC/MS Mass Calibration and Abundance Pattern

o Documentation of GC/MS Response Factor Stability

o Internal Standard Rssponse and Retention Time Monltorin 8

o Method Blank Anal_rsis

o Surrosate Spike _-st)onse Honitoring

o Matrix Spike and Kacrix Spike Duplicate Analysis

' PARTI - _G AND CC/MS MASS CALIBRATION

I.

Zt: is nece_ssary to -esc.abtish thaC a 81van GC/M.S meets r.he st:andard mass

spectral abundance crlt_rla prior to £nit£atin K any on-Koin 8 data
collecc£on_ This is accomplished through the analysis of
poB.romofluorobenzene (BFB). •

l_fintcion _. The csmlve (12) hour time per£od for GC/P_ system cun_r_
standards calibraCi_m .(_mJ.CLal or conC£nu£rq_ .cal£bracion cr£teria) and
method blanlc _yscLs.-beKI.us ..ac the moment of £nJecCion of r.he BFB

analys£s chac :he Laboratory_-submits as documencac£on of a compl£anc -_..
L_me. The tin_ pe_xl etn_ a£Cer t_elve (12) hours has elapsed
accord/nK co _- system_ clock.

i..L p.-B=__-,o._"J.uoc_ber_",-e (BFB#

I.I.I Each GC/MS _ used for r_e analysis of volatile TCL
c_,:rpounds--_aus: be hardware tuned Co meet: the abundance criteria

l£sced £n Table l.I for a maximum of a 50 nanogram injection of
_FB. Alternate!y0 add 50 n K of BFB sotucion co 5.0 ml of
reaKenc wacar and analyze accordinK to Exhibit D VOA, Section

IV. BFB sh&ll noc be analyzed simultaneously with any
ca]/braclon standards or blanks. This crlcerion w_sc be

demonstrated 6ally or for each cwelve-hour c_e. period,
whichever is more frequent. If requ£zed, backgro_ suhc_ecc_.on
must be scratshcf_rw-Id and desiEned only to eliminate column
bleed or instrument backKround ions. BackKround subtraction
actions resulting in spectral distortions for the sole purpose
of meeting r/se contract specifications are unacceptable.

NOTE: Ali instrument conditions must be identical co chose used

• in sample analysil, except chac a different temperature program
may be used.

1.1.2 BFB crir_er_a _ be met before any standards, samples, or

blanks are analyzed. Any samples analyzed when cunin K criteria
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_,. have not been met may require reanalysis at no cost to the
Agency.

1.1.3 Whenever the Contractor rakes corrective act-lon which nay
change or a_fect the cuntug crt=erta for BFB (e.g., ion source
cleaning or repair, e=c.), the t_ue must be verified
irrespective of =he t_aelve-hour t_ning requirements.

TABLE 1.1. BFB KEY IONS AND ABUNDANCE_.ITER_

I I II

Hue Ion Abundance Cri=erta

50 15.0 - &0.0 percen= o£ =he base peak
75 30.0 - 60.0 percen= of the base peek
95 base peek, t00 percen= relative abundance
96 5.0 - 9.0 percent of =he base peek
173 less r_an 2.0 percent of mass 1J4
174 &rea=or th_ 50.0 percen= of the base peak
175 5.0 - 9.0. p_rcent o£ mass 174
176 l_eater r.ha_ gS.0 percent but lass I_. 101_0

.:" percen: o£ ms 174
177 $.0 - 9.0 percent o£ mass 176

,.

I I I I

1.2 Documen_ati0n

_ The Cont-rac_oz shal_ provide documentation of =he CLl_brarJ_nn _u _e
form o£ a bar 8rap_ spec_ .and as a ms lie=in&.

1.2..1 The Coul=_actor shalt _omple_e a Fern V (GC/ttS Tunln&and Mass
Calibration) each ¢JJne sn analytical system is t_ned. I_
addt=ton, ali standards, samples, blanks, main'ix _kes, and
mat_rix spike duplicates analyzed during a particulaz _me mm_s:
be sumnar£zsd in chronological order on =he bo.:_ of

appropriate Form V_ Detailed £nst-rucc£ons for _he tempter.ion
o£ Form V are in Exh/bt_ B, Section IlL

- CALIBRXTION OF THE CC/MS SYSTD_

2.

Prior to =he analysts o£ samples and required blanks sn6 a_er cunlr_
crlte=ia have been me=, the GC/MS system _n_s= be ini=ially-calibrated
a= a min£mm of five concen tra=ions to determine =he linearlcy o£
_esponse uttl£zin& TCL compound s_andazds. Once =he s_rs_ has been
calibrated, =he calibration mn_s: be verified each tvelve (12) hour time
period for each GC/HS system.

2.1 Prepare calibration standards as described in Exhibit D VOA, Section
IV, to yield _he £ollovin& specific concentrations:
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2.1.1 Volatile TeL CompoundJ (

Initial _allbration of volatile TCL compounds is required at
20, 50, i00, 150 and 200 ug/L. Sur_osate and internal
standards shall be used wlth each 0_" _he calibration standa._Is.

Utilizing =he analytical protocol specified in Exhibit D this
vi11 result in 100-1000 total n8 analyzed. If an analyte

at the 200 ug/L concentrat:ion level, and the GC/MS
system is calibrated to achieve a dtJtection sensltlvlCy of no
less than 5 ug/L, the laSoratory must document it in nb_ Case
Narrative, and attach a quantitation report and RIC. In =his •
Insnance, =he laboratory should calculate the results based on
a four-polar initial calibration for the s=9;Ific analvte r_at
sat_Irates. The use of separate calibratlon methods whlch
reflect =he two different low and medium soil/sedlment me_hods
is /J_. Secondary ion quantization is gX_ allowed when
=hero are sample interferences with the primary ion. If
secondary ion quanttnation is usmd, document the reasons in _.he
Case Narrative. Analyze: ali aenhod blanks and snandards u:m:ler
the same conditions as =he samples.

2.2 The USEPA plans to develop performance based criteria for response
factor da_a acquired during =his program. To accomplish nhis goal. =he
Agency has specified both _he concen_tlon levels for initial
calibration and has also specified =he specific internal s_um_ard _ be
used on a compound-by-compound basis for quantitauton (see Table 2.:1):.
Es_mhltshment of standard_slt_ranlon-pr_es is necessary and
deviations by _he Cont-ra_ _11 no= be al_jn.'id.

2.3 Analyze each+ calibration st:andard, and tabulate the area of the primary
chazacterls_Ic ion (Exhibit D VOA. Table 3) aSain_t concen_ration for
each compound includin K all contract required surroKate compounds. The
relative retentlon times of each compound in each calibration run
should agree within 0..06relative retention time units. Late elutlnK
compounds usually will have much better agreement.

Usin K Table 2.I and Equaulon 2.I, calculate r/tcrelative response
fac,.ors (RRF) for each compound at each concent_ation level.

REF - --x-- Eq. 2.1

Als Cx

where,

Ax -- Area of the characteris=£c ion for the compound to be
measured.

Als - Area of the characteristic ion for the specific internal
s_andards from Table 2.1 or 2.2.

Cis - Concentration of _he internal standard (n_/uL). _(
Cx - Concentration of the compound to be measured (ng/uL).
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The %RSD for each individual Calibration Check Compound must: be f
chart or equal t:o 30.0 percent:. Thim crit:eria must: be met:

for the init:ial cal£bracion co be valid.

2.4 A syst:em performance check must: be performed co ensure t:hat: minimum
average relative response factors are met: before the calibrat:ion curve
is used.

2.4.1 For volat:iles, the five Syst:em Performance Check Compounds
(SPCCa) are: chloromethane, 1,1od£chloroechaue, bromoform,
1,1,2,2-=el_achloroenhane and chlorobeuzene_ The min£mum
accept:abl_ average relat:ive response f_acl::or (_) for r.hese
compounds is 0.300, 0.250 for Bromo:_:)rm_ These compounds
t3_pically have RRF8 of 0.4-0.6 and Lte used Co check compound
£nst:aJ)£1icy _nd check for degraxtaCion caused by cont:aminat:ed
lines or act:frm sites £n the ryscea. For instance:

o Chloromethane - ch£a _mpound L_ cho most: likely

compound co be lost £f the purL_ flow -is coo fast:.

.._. o B_omoform - this compound £s one of the compounds most:
l_kaly Co be purged very poorly if the purge flow £s coo
slow. Cold spots and/or acci_ fleas in the t:ransfer
l£_es may adversely a._ec= =_e. _ponse of the
quant:icacion ion (m/z 173) Is _ccly _£ecCed by _he
t_n:Ltn8 of BFB at: ions m/z 17Z_176_. Inc=.u£n. the m/z -
174/17_ rac£o may inlprOve browfoz_, z:mrpo_. C

o Tal=rau_l_1.oroet:Im.ns, 1,,l-D:l.cl_oroe_ o '_ese compounds
can be dmt:erloraCed by concam£naced crans£er l£nes in

4narKe and t::a_ systems and/or acC£vl s£t:es £n t-rapping
materials.

2.4.2 The £nlcial cal£brat:ion is valid only afner both the qP.SD for

CCC compounds and t:he mln£mum RI_ fnr SPCG have been mec. Onl_
aft:mr both these crit:eria are met: can sample analys£s beg£n.

2.5 Document:at:£on

Once nhe £nit:ial calibrat:£on £s val_|aCed, calculate and report t:he
average relat:ive, response Tact:or (RRF) and percent: relar.ive st:andard
deviat:ion (qRSD) for ali TCL compounds. The Contract:or ._ _all complete
and subm£c Form V (the GC/MS tune for cho Lnicial calib'rat:ion) and Form
VI (Init:ial Calibration Data) for each _scrumenc used t:o analyze

samples under this protocol. Detailed ins_ for completion of
Form VI are In Exhib£t: B, SecC£on III.

2.6 Continuing Calibrat:ion

A cal£brat:ion standard(s) cont:a£ning ali voLat:ile TCL compounds,

including all requ£red surrogat:es, must be performed mach twelve hours
dur£n_ analysis (see deg£nit:ion of twelve hour _ period, paragraph
i. of _h£s Sect:ion). Compare t:he relat£ve response _act:or dacca from _"
Cba standards each twelve hou_a w£Ch che aveEa_e :elacive _espor_e
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TABLE 2.2 VOLATILE CALIBRATION CHECKCOMPOUNDS (
III I i i

I,l-Dichloroe:hene
Chloroform

I,2-Dichloropropane
Toluene

E:hylbenzene
Vimyl Chlort_

II I I II

2.6.3 Concentration Levels for Continuing Calibration Check

The USEPA plans :o evaluate the letK term stabilicy of relative
response factors durlng :his program. Standardization among
contract l_:orles is necessary to reach :heme long term
seals. Along with contract specified concentrations for
initial calibration, :he USEPA is requiring specific
concentTa_ions for each conttnu/ng calibration standard(s).

-_ 2_.3.1 _e con=etL-cation for each volatile TCL compound in
• _he conninu/ng calibra_ion standard(s) is 50 ug/L.

2.7 Documen-_sl::Lo_

• he Cont-r_c_ shall cmsplene and subnd= a Form VII for each GC/KS
system utillzed fl:vr-_ t_nLl_ehour time period. Calculate and report _
:he relatlve Tespo_le faceoT and percent difference (%D) for all

• compounds. Ensure l:ha_:he Irt_d_um RRF for _volatile SPCCs is 0.300 and

0.250 for Bromoform. T_ percent difference (%1))_or each CCC compound
nnast be less than or uqual to 25.0 percent. Additional instructions
for completing _orm VII ere in Exhibit B, Section III.

- METHOD

3. Summary

A na:hod blank £s a volume of deionized, distilled laboratory water for
water samples, or s purified solid matrix for soil/sediment samples,
carried _rough =he etr-lte anal_cical scheme. The me:hod blank volume
or weigh=-wu.st be approxlmaeely equal to the sample volumes or sample
weights being p_ocessed.

3.1 Me:hod blank analysis _ust be p-rformed at :he following frequency:

3.1.1 Fo= :he analysim o2 yolatiie TCL compounds, a me:hod blank
analysis mus_be performe_ once for each 12-hour time period.
See Part 1, paragraph 1 for the definition of :he 12-hour time
period.

O 3.2 lt is :he Contractor's responsibility to ensure that method

interferences caused by cou_untnants in solvents, reagents, 81assware, Cand other sample process£n K hardware that lead to discrete artifacts
and/oE elevated baselines in Sae chronatograms be minimized.
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e,.z s,.o Azs s,zKZNGcom o,.s (
III I i ii

Amount in Sam_le/Extracu_
Compounds (before any ooclonal dilv_ons_

Fraction _ater Low/Medlum Sell

Totueue-d8 VOA 50 ug 50 ug
4-Broaofluorobenzene VOA 50 ug 50 ug
1,2-Dichloroer_ane-d 4 VOA 50 u 8 50 ug

I I

* At the tl=e of injection.

6.2 Surrosate spike recovery must be evaluated by determining whether the
concentration (measured as percent recovery) falls inside the contract
Icequired recovery limits listed in Table 6.2.

TABLE 6.2 CONTRACT REQUIRED SURROGATE SPIKE RECOVEEY LIMITS
°.._,

III

__ Suz_ogate Co=_und Water Low.diem Soil
i i i

YeA Toluene-_ _8_iIO 81-I17 _.C
VOA 6-BromofXA_r_enzene 86-115 76-121

VDA 1,2-D tchloroe thane- d4 7 6-116 70-t21
III I

_.3 Trea_aenC of surt_gaCe spike recovery i_formaCton is accordin S Co
paragraphs 4.3.1 through 4.3.2.

4.3.1 Me=hod Blank Surrogate Spike Recovery

The laboratory must: take =he actions listed below if recovery
of any one suz_ogate co=pound in =he volatile= fraction of =he
method blank is our.side of =he required surrogate spike
recovery li_aits.

4.3.1.1 Check calculations to ensure nhat there are no

errors; check internal standard and surrogate
spikin8 solutions for degradation, contamination,
etc; also check Instrument performance.

6.3.1.2 Raanalyze =he blank or extract if steps in 4.3.1.I
faAl to zeveal =he cause of =he noncompllant
surrogate recovbries.

4.3.1.3 If =he blank, li a methanol extract for medium level
soil samples, reextract and reanalyze =he blank if

in 4.3.1.2 fall to reveal the cause o_ =he (Itepl
noncompllant surrogate recoveries.
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and analysis with su=rogate spike J

recoveries _ the contract windows.
This shall be considered the
analysis and shall be reported as such
on all data deliverables.

4.3.2.1.4 If the reextraction and/or reanalysis
of the sample does not solve the
problem; i.e., surrogate recoveries are
outside the contract windows for both
analyses, then submit the surrogate
spik_ recovery data and nhe sample data
from both analyses according to
paragraph _.4. Distinguish between the
ini=ial analysis and the reanalysis on
all da_a deliverables, using the sample
suffixes specified in Exhibit B.

4.4 Documentation

The Contractor is required to report surroga=e recovery data for the
fol-iowln$:

o Me_hod Blank Analysis

• o Sample Analysis

o Maczix Spike_atrix Sp_ke Duplicate analyses C.

o All sample :ear_lyses r/mt substantiate a ucrLx effect

The surrogate spike recovery data are summarized on the $_-rogate Sptke
Percent Recovery Summary (Form II). De_.atled inst-ruct-JLons for the
comple_ion of Form II are in Exhibit B, Section III.

- I_'I_IX SPIKE/MATRTX SPIKE _DUPLICATE ANALYSIS (MS/M_D)

In order co evaluate the matrix tffecC of _he _ample upon uhe
analytical methodoloKy, the USEPA has devJloped the standard mixes
listed in Tab_.l 5.1 to be used for mar_Ix spike and matrix spike
duplicate analyses. These compounds are subject to change depending
upon availability and suitabillt7 for use as matrix spikes.

5.1 MS/MSD Frequency of Analysis

A matrix spike and matrix spike duplicate muse be performed for each
group of samples of a similar matrix, once:

o each Case of field samples received, OR

0 each 20 field samples in a Case. OR _,.

E-2I/_OA 2/88
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D1 - D2 (RPD - x 100 Eq. 5.2

(D 1 + D2)/2

where,

RPD - Relative Percent Difference

D1 - First Sample Value

D2 - Second Sample Value (duplicate)

5.5 Documentation

The maCrlx spike (MS) results (c0ncenCraClons) for nonspiked voTacile

TCL compounds shall be reported on Form Z (Or_anlc Analysis Data Sheer)

and the macrlx spike percent recoveries shall be summarized on Form IZZ

(MS/MSD Recovery). These values will be used by EPA to periodically

update existing performance based qC recovery limits (Table 5.2).

The .results for nonsplked volatile TCL compounds in chs macrlx spike

dupiicaCe (_SD) analysis shall be reported on Form I (Orsanic Analysis
Data Sheet) and the petten1: recovery and the relative, percent
difference shall be summarized on Form III (MS/MSD Eec_). The EFD,
data will be used by EPA to evaluate chs Icn_ cerro prec_slon of chs

analytical ,_chod. De_d instructions for the couq_l_tion of Form IIZ

are in Exh£_£_ _, Section III. C.

TE3LE 5.2. _ SPIKE RECOVERY LIMITS

I II

Fraction Matrix Spike-Compound Water Soi_Sedimenc

....yea 1,1-oICo=oo ,'.o " 1-14s' s9-172
VOA Trichlore thene 71-120 62-137
VOA Chlorobenzene 75-130 60 -133

VOA Toluene 76-125 59-139

VOA Benzene "/6 - 127 66- I_2

I III I I III II I

- SAMPLE ANALYSIS

6.

The intent of Part 6 is Co provide the Contractor with a brief summary
of onsoing qC activities involved wi.th sample m_tlysis. Spec:LfIc
references are provided co help the Contractor meec specLfic reporning
and deliverables requirements of this contract.

6.1 Sample Anal_ is

Samples can be analyzed upon successful completion of chs iniciat qC (
activities. When twelve (12) hours have elapsed since the initial tune
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6.1.2 Each analytical run must also be checked for sat_Aration. The
level at vhlch an individual compound will saturate the
detection system is a function of the overall system
sensitivity and the ::ass spectral characteristics of Chat
compound. The initial method calibration (Part 2) requires
chat the system should not be saturated for high response
compounds ac 200 us/L for VOA TCL compounds.

6.1.2.1 If the on-column concentration of any compound in
any sample exceeds the initial calibration range,
that sample must be diluted, the internal standard
conce_ation readjusted, and the sample reinJected,
as dsscz"lbed In specific methodologies in Exhibit D
VGt_ Note: For total xylenes, where three isomers
are quantified as tvo peaks, the calibration of each
g_ should be considered separately, i_e., a
d£_d analysis lm not required for total xylenes
_nless the concentration of either peak separately
exceeds.200 u4L/L. Secondary Ion quantitatton is

a/J.oved when there are sample matrix
•. 4_tes_e=ences rich the pr4,zary ion. X£ secondary

ion quantltatton Ls performed, docament the reasons
in r_e Case Naz_ative.

6.1.2.2 If t_e dilution of r_e sample causes any conq_und
• ,d__-In the first analysLs to be undetectable in

trw second analysis, then the remLtts of bo_
analyses shLtl be reported on separate Fotm_ X,
accordln8 to the instructions in _hiblt S.

5.1.3 Qualitative Analysts

The compomsds 11seed in the Target Compound LAst (TCL), Exl_bic
C, shaT1 be ldmnct£1ed by an analyst competent tn the
Inner.on of mass spectra, by comparison of the suspect
mass spectrum to the mass spectz_m of a staz_dazd of the
suspected _pound. Tvo criteria mus_ be satisfied to verify
the tden_cst_ons: (1) elution o£ the =a_le component at the
same CC relative retention time as _ 8_(ls:d component, and
(2) correspondence of the sample component and standard
coaq>onent mass spectra (Exhibit D, Section IV).

6.I.3.I For establlshlnK correspondence of the CC relative
:eCmsClou tl:e (I_T), the sample component I_T must
compaze vAchin :L-O.06 I_T unlts of the RRT of the
jtsndard component. For reference, the standard must
-be run on the same shift as the sample.

6.1.3.2 For comparison of standard and sample c_onenc mass
spectra, mass spectra obtained on Chs Contractor's
GC/HS are required. The BFB t_uing r_quirements

O listed in Part 1 of this Section must be mec on chat_ sam CC/_S.
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A
( 6.1.3.2.1 The requirements for qualitative

e

verification by comparison of mass
spectra are as £ollovs:

o Ali ions present in the standard
mass spectra at a relative intensi_y
greater _han lOt (most abundan= ion
in =he spectrum equals lOOt) must be
present in =he sample spectrum.

o The relative intensities of ions

specified in =he above paragraph
must agree within ±20t betveen the
standard and sample spectra.

o Ions Kreater than lOt in the
spectrum but not present in =he

' _ spectrum mum: be considered
and accounted £or by =he analyst
makln K the comparison. LYhen GC/MS

. .., computer data processing programs
are used co obr.ain =he sample
component speccrum, boch che
p_ocessed and =he ray speccra mum:
be evalua:ed. In Task III, =he
veri£ication process should favor

£alse politives (Exhlbi= SectionD,
IV).

6.1.3.2.2 If a compound ca_no= be verified by all
o£ =he criterLa in 6.1.3.2.1, bu= in
=he technical JudKenen= of =he mass

. spec=ral in=erpre_a=lon specialist the
Identificatlon is correct, =he
Contractor shall report =he
identification and proceed wlth _he
quantitation.

6.1.3.3 A library search shall be executed £or nonsurrogate
and non-TCL sample componemts for =he purpose of
tentative iden=ification. For this purpose, the
1985 or most recent available version of the

Na=ional Bureau of Standards _ass Spec=ral Library.
• cont_LninK 42,251 spectra should be used.

6. I. 4 _tatlon

6.1.4.1 TCL componen=s iden=ifted shall be quan=ita=ed by
the internal standard method. The internal
:_m_dard8 used shall be the ones assigned in Table
2.1 of =his Section. The EXCP area of characteristic
ions og TCL analytes are used (Exhibit D VOA,

(.i s.==io.

E-26/VOA 2/88
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6.1.2 Each analytical run must also be checked for saturatlon. The
level at which an individual compound will satn_rate the

detection system le a function of the overall system
sensir.tvicy and the mass spectral characteristics of that
compound. The initial aethod calibration (Part 2) requires
that _he syste: should not be saturated for high response
compounds at 200 ug/L for VOA TCL compounds.

6.1.2.1 If =he on-colu:n concentration of any compound in
any sample exceeds the initial calibration range,
t_at sample must be diluted, the internal standard
concen_ration readjusted, and =he sample reinJected,
as dsscrlbed in specific methodologies in Exhibit D
VGA_ Note: For total xylenes, where r/_reeisomers
are quantified as tvo peaks. _he calibration o£ each
IMU_ should be considered separately, l_e.. a
dA_ analysis is _ required £or total xylenes
_d_ss the concent_:ation o£ either peak separate_,y
succeeds. 200 u4_/L. Secondary ion quantl_L-lon is
JID]_ allowed when =here are sample s_L_£x

.:, _rA_t_e=ences frith =he primary ion. l£ secondary
ion quantttatton is perfozaed, document the reasons
in _e Case Narrative.

6.1.2.2 _ t_e dilution of r_e sample causes any compound
• der_ta_ £n the £irst analysLs to be undetecr_ble Iu

Id_ m_md analysis, then _e reaults o£
•m_alysos shall be repor_d on separate Fo_ X,
ancezdl_ to =he _tlons in Exhibit B.

6.1.3 Qualitative AnalysEs

The co_x,mds listed in =he Target Compound l.tst (TC][,), Exhlblt
C, shall be 16en_£1ed by an analyst competent _Ln the
latter--on 0£ mass spec_a, by comparison o£ the suspect
ms spectrum to the aass spectz_a o_ a sr_mdazd o£

_A_x_cted co_m_. Two criteria murC be satis£1ed to verl£7
=he tdeur_L.+_caL_ons: (1) elution o£ =he sample component at the
sae CC relative retention tlae as the s_ndard coaponent, and
(2) correspondence o£ =he sa:ple component and standard
component aAss spec_a (Exhibit D, Section IV).

6.1.3.1 For esr_blLshlng correspondence o£ the GC relative
teen, ion tlm_e (I_T), the sample coaponent R_T _t
compare within _.06 RB.T traits of the RI_.Tof the
st_ard coaponent. For reference, =he standard a_st
-be run on the same shl£t as the sample.

6.1.3.2 Po= comparison o£ standard and sample component mass
spect-ra, nass spectra obt_Ined on the Contractor's
GC/NS are required. The BF_ t_Auin_ requireaents
1Ested in Part 1 o£ this Section must be met on that

_ sae GC/_S.

_--25/VOA 2/88
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APPLICABILITY

This procedure applies to the determinationof volatile organic compounds that
can be extracted from a medium level solid (soil/sediment)sample, or purged
from a water sample or a low level solid sample. An optional screening |
analysis, method PNL-ALO-330,PNL-ALO-331or PNL-ALO-332, is used to make an Jestimate of organic concentration for the sample preparation steps. The
method involved sweeping the volatiles from the sample into a sorbent column
where the volatiles are trapped. After purging the sample is complete, the
trap column is heated and back flushed to drive the volatiles onto a GC column
for the GC/MS analysis. The compoundscovered by Lnis procedure (target
compounds) and their contract required quantitationlimits (CRQL) are listed
in Exhibit C. Concentrationsand identificationsare estimated for non-

target compounds. The procedure is in the USEPA Contract Laboratory Program
(CLP) Statement of Work (SOW) 2/88.

Problems with this procedure are caused primarily by contamination from
organic compound and solvent vapors in the laboratory and losses of the
volatiles due to improper sample handling.
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PNL-ALO-336, GC/MS ANALYSIS OF METHANOL EXTRACTS OF
CRYOGENIC VAPOR SAMPLES

APPLICABILITY

This procedure applies to gas chromatography / mass spectrom3try(GC/MS) analysis
of methanol extractsfromcryogenicvapor samples. Detected analytes may include
gases, volatile organicsand semivolatileorganics. The methanol extraction
procedure is part of the cryogenic vapor samplingmethodologyand is not reported
here. The cryogenicsampling methodologymay limit the possible analytes that can
be trapped and extractedand hence detected by this procedure. For example,
hydrogen, oxygen, and nitrogenwill not be trapped by the cryogenic sampler and is
not suitable for this analysis. The cryogenic samplingmethodologyis presently
undergoingvalidation studies by Westinghouse Hanford Company (WHC).

DI_FINITIONS

None

RESPONSIBLE STAFF

• COGNIZANT SCIENTIST
) • ANALYST

PROCEDURE

1.0 SCOPE AND APPLICATION

1.1 This method will be performed by the COGNIZANT SCIENTIST or a
designated ANALYST.

1.2 Identification and quantitative analysis of many gases, volatile organics and
semivolatile organics in methanol extracts of cryogenic vapor samples is
possibleby direct injectionGC/MS analysis.

2.0 SUMMARY OF METHOD

2.1 The cryogenic methanolextractsamples are received from Westinghouse
Hanford Company (WHC). Samples are stored at 4°C prior to analysis.

Author Dat,e Project, llgr. Date g,AD Represent,at, ire I)_t,e

¢ _rocedure No. \_ Revislion'No. _'-j Effect, ire Dite Page of
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PNLTECHNICALPROCEDURE

2.2 Since the samples are methanolextracts,extended holdingtimes up to 6
monthsare allowed priorto analysis.

2.3 The samples are ran as is by direct injectionGC/MS analysis. Quantitation
may be done by the external standard method, internalstandard method, or
from the relative componentabundances from a similarstandard. Ali
concentrationsare reportedin mg/L in methanol. In order to calculate
concentrationsin the vapor headspace, the cryo-samplingair volume and
the methanol extractvolume must be obtained from the cryo-sampling
personnelat WHC. Purge and trap GC/MS can be used as an alternative
method for volatile organic analysis.

3.0 INTERFERENCES

3.1 Samples may become contaminated by diffusionof volatile organicsthrough
the sample container septumduringshipmentand storage= A field sample
blank prepared from reagent methanolwill be analyzed to check for such
contamination.

3.2 Contaminationby carryover can occur whenever high-level and low-level
samples are sequentiallyanalyzed. To reduce carryover, the sample
syringe must be rinsed out between samples with reagent methanol.
Whenever a highlyconcentratedsample is encountered, it should be
followedby an analysis of reagent methanol.

3.3 Before processingany samples, the analyst shoulddemonstrate daily
through the analysisof methanol solventblank that the entire analytical
system is interference-free.

3.4 The injectorand gas chromatography(GC) columnsare subject to
contamination;thereforr frequent bakeout and cleaning of the inji_ctor
(replacement of liner) may be required.

4.0 APPARATUS AND MATERIALS

4.1 Balance" Analytical,capable of accuratelyweighing 0.0001 gm.

4.2 _: GC autosamplervials with teflon-linedcrimped caps.

4.3 Gastioht micro-syrinae: 25 and 250 ILLsyringes.

4.4 GC/MS system

4.4.1 Gas Chromatograph: Temperature programmableGC suitable for
on-column,split, and splitless injection. This includesaccessories
such as syringes, gases, and various capillary columns.

Procedure No. Revision No. Effective Date I Page of

PNL-ALO-336 0 OCTo ;¢ J 2 7



i i i

! '" PNLTECHNICALPROCEDURE I

4.4.2 Columns: A capillaryGC columnsuitablefor both volatile and
semivolatileorganicanalysis. A capillaryDB1 column, 30 m x 0.32
mm i.d. x 5 IJ.mfilmthickness(J & W Scientific)has provento
perform weil.

4.4.3 Mass Spectrometer: Suitable for 70eV electron impact, and mass
scan range from 10 to 500 m/z. Also must handle GC flow rates up
to 2 mL/minto allow for optimalflow using a 0.32 mm i.d. capillary
column.

4.4.4 Data system: A computersystem mustbe interfacedto the mass
spectrometer that allows the continuousacquisitionand storage on
machine readable media of ali mass spectra obtained throughout
the durationof the chromatographicprogram. The computermust
have software that allowssearchingany GC/MS data file for ionsof
a specified mass and plottingsuch ion abundances versus time or
scan number. This type of plotis defined as an Extracted Ion
Current Profile (EICP). Software mustalso be available that allows
integratingthe abundance in any EICP between specified time or
scan number limits. Software must be available with a EPA i NIH
librarydatabase of over 50,000 components'spectra and be
capable of searchinga sample spectra by reverse search algorithm.

5.0 REAGENTS

5.1 Meth_nol: HPLC grade or equivalent.

5.2 Stock standard solutions: stockstandard solutionscan be purchased as
certifiedsolutionsor can be prepared from pure standard materials.

5.2.1 Place about 23 ml of methanol into a 25.0 mL tared ground glass
stopperedvolumetricflask. Allowthe flask to stand, unstoppered, for
about 5 minutesor untilali alcohol wetted surfaces have dried.
Weigh the flask to the nearest0.1 mg.

5.2.2 Add the assayedstandard materialto the flask then reweigh, diluteto
volume, stopper, then mix by invertingthe flask several times.
Calculate the concentrationin mg/L from the net gain in weight.
Commerciallyprepared standards may be used at any concentration
if they are certifiedby the manufacturer.

5.2.3 Transfer the stock standard solutioninto multipleTeflon-sealed
screw-cap vials. Store with no headspace _t -10°C to -20°C and
protect from light.

Revi=ion No. Effect, ire Date Page of
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5.2.4 Secondary dilutionstandards: Usingstockstandard solutions,
prepare secondary dilutionstandards in methanol that contain the
compoundsof interest,either singlyor mixedtogether. Secondary
dilutionstandards shouldbe stored with minimal headspace and
shouldbe checked frequentlyfor signsof degradation or
evaporation, especially just prior to preparingcalibrationstandards
fromthem.

5.2.,5 Example of standard solutions

5.2.5.1 Water and AmmoniaStandard: Prepare a workingstandard
containingwater and ammonia as described in paragraphs
5.2.1 and 5.2.2.

5.2.5.2 Volatile and SemivolatileStandard: Prepare a standard
mixturecontainingacetone, 1-butanol, benzene, normal
paraffin hydrocarbon(NPH), and tributylphosphate(TBP) as
describedin paragraphs 5.2.1 and 5.2.2.

6. CALIBRATION

6.1 Internal Standard Method

6.1.1 Use an appropriate standard mixture that represents a volatile
organic and a semivolatile organic but is not present in the sample.
Deuterated standards such as d6-benzene and dlo naphthalene are
good examples.

6.1.2 Prepare a spiking solution containing each of the internal standards
using the procedures described in paragraphs 5.2.1 and 5.2.2. Add
equal aliquots of this standard to the samples and calibration
standards.

6.1.3 Analyze each calibration standard and tabulate the area response of
the characteristic ions against concentration for each compound and
internal standard and calculate relative response factors (RRF) for
each compound using Equation 1.

Equation 1: RRF = [Ax/Ais]x [Cis/Cx]

Where:

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

Ais -- Area of the characteristic ion for the specific internal standard.

Procedure No. Revision No. Effect,ire Dat,e Page of
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Cis = Concentrationof the internal standard.

Cx= Concentrationof the compoundto be measured.

6.2 External Standard Method

6.2.1 Analyze each calibrationstandard and tabulate the area responseof
the characteristicions against concentrationfor each compoundand
calculate the response factors (RF) for each compoundusing Equation 2.

Equation2: RF = Ax/Cx

7.0 SAMPLE ANALYSIS

7.1 Gas Analysis

7.1.1 Recommended operatingconditionsforthe GC/MS: DB1, 30 m x
0.32 mm i.d. x 5 pm film thickness(J&W filmthickness)with helium
carrier gas at a flow rate of 2 mL/rain. Column temperature isothermal
at 40° C. Injectiontechnique may be cloneby splittless,split, or on-
column. If highconcentrationsof volatile and semivolatilesare
present in the sample, it willbe necessary to oven programthe oven
to elute off these analytes priorto the next sample injection.

7.1.2 Calibrate the systemdaily before and after each sample analyses set.

7.1.3 Analyze standardsand samples by direct injecting1 to 3 pL intothe
GC/MS. Recommended mass spectrometerconditionsare 10 - 80
m/z, and scan time to give at least 5 ,..'cansper peak and not to exceed
2 seconds per scan. The MS electron energy must be at 70 electron
volts (nominal).

7.2 Volatile and Semivolatile An_.lvsis:

7.2.1 Recommended operatingconditionsfor the GC/MS: Capillary DB1
column, 30 m x 0.32 mm i.d. x 5 pm filmthickness (J&W filmthickness)
with heliumcarrier gas at a flow rate of 2 mL/min. Recommended
oven temperature profile consistof linear oven temperature program
from 40°C to 260°C. Injectiontechnique may be done by splitless,
split, or on-column.

7.2.2 Calibrate the systemdaily before and after each sample analyses set.

Procedure No. Revis ion No. Effect, ive Oat,e Page of
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i

7.2.3 Analyze standardsand samples by direct injecting1 to 3 pL intothe
GC/MS. Recommended mass spectrometerconditionsare 35-300
m/z, and scan time to give at least 5 scans per peak and notto exceed
2 secondsper scan. The MS electronenergy must be at 70 electron
volts (nominal).

8.0 QUALITATIVE ANALYSIS

8.1 The compoundsshall be identifiedby an analyst competent in the
interpretationof mass spectra by comparisonof the sample mass spectrum
to the mass spectrumof a standardof the suspectedcompound. Two cr!teria
must be satisfiedto verify Dositiveidentification.q:(1) elutionof the sample
componentat the same GC retentiontime as the standard component, and
(2) correspondenceof the sample component and standard component
mass spectra.

8.2 A librarysearch shall be executed for non calibrated componentsfor the
purposeof tentative identification. Also classical mass spectral
interpretationof the mass spectra will be made to attempt a tentativeidentification.

8.3 If in the technicaljudgement of the mass spectral interpretationspecialist,no
. valid tentative identification can be made, the compound shouldbe reported

as unknowq. The mass spectral specialistshould give additional
classificationof the unknowncompound, if possible (i.e. unknownaromatic,
unknown hydrocarbon,unknownacid type, unknown chlorinated
compound). If probable molecularweights can be distinguished,includethem.

9. QUANTITATIVE ANALYSIS

9.1 Internal Standard Method

9.1.1 The relative response factor (RRF) from the dailystandard analysis is
used to calculate the concentrationinthe sample. Use the RRF in the
equation below to calculate concentration:

Concentration: mg/L = [Ax/Ais]x [Is/RRF]

Ax = Area of the characteristicion for the compoundto be measured

Ais= Area of the characteristic ionfor the specific internalstandard.

Is = Amount of internalstandard added in nanograms (ng)

Proced':re No. Revision No. Effect,;ve ()=t,e Page of
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9.2 External Standard

9.2.1 The response factor (RF) from the daily standard analysis is used to
calculate the concentration in the sample. Use the RF in the
equation below to calculate concentration:

Concentration: rag/L- Ax / RF

Ax ---Area of the characteristicion for the compoundto be
measured

9.3 Semiquantitation

9.3.1 Semiquantitation is used to estimate the concentration of a
tentatively identified compound or an unknown compound.

9.3.2 The RRF or the RF is obtained from the standard compound closest
in retention time to the compound of interest. Use that RRF or RF in
the equation below to calculate the semi-concentrarion:

Semi-concentration Internal Standard Method
mg/L = [Ax/Ais]x [Is/RRF]

Semi-concentrationExternal Standard Method
mg/L = Ax/ RF

Ax= Area of the characteristicion for the compoundto be
measured

RRF = Relative responsefactor of closest standard
RF = Responsefactor of closesstandard

10.0 QUALITY CONTROL

10.1 Before processing any samples, the analyst should demonstrate through
the analysis of a method blank that ali glassware and reagents are
interference-free. Each time a set of samples is extracted or there is a
change in reagents, a method blank should be analyzed as a safeguard
against chronic laboratory contamination. The blank samples should be
carried through ali stages of sample preparation an measurement.

Procedure No. Revieion No. Effective Date Page of
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TITLE: PNL-ALO-3400SCREENING OF SEMIVOLATILESORGANIC EXTRACTS

APPLICABILITY

This procedure applies to the screening analysis of organic solvent extracts
of water and solid (soil/sediment)samples to assist in determining if the
low or medium level extraction procedure in the sample preparationmethod
should be followed. The procedure requires use of a gas chromatograph (GC)
with a fused silica capillary column and a flame ionizationdetector.

DEFINITIONS

None

RESPONSIBLE STAFF

Cognizant Staff
Analysts

PROCEDURE

See Attachment I for the detailed procedure for this analysis.

The instrumentationused in this analysis is the HP5890 with a flame
ionization detector and autosampler. Data are recorded and processed with an
electronic chromatographicpeak integrator.

qUALITY CONTROL

This procedure is designed as a guide only and no analyticaldata result from
this procedure. However, the standard preparation and GC calibration steps
must be followed.

Follow Section 3.2, GC calibration standard, in Attachment 1.

Follow Section 4.0, GC calibration0 in Attachment I.

,,, ,,
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REFERENCES

USEPA Contract Laboratory Program Statement of Work for Organic Analysis,
Multi-Media,Multi-Concentration,2/88, pages D-28/SV through D-30/SV of
Exhibit D.
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C I. S_--_J_ry of Nethod

1.1 The •ely•n= excrac=s of v•=er and sediment/soil are screened on • gas
eJ_omacoEr•ph/flame loniz•cton deCecCor (GC/FID) using • fused silica
e.•pill•ry column (FSCC). The results o£ the screen will deC•reina nhe

• :oncencracion of extract r_ken for GC/MS analysis.

2. A_arat-us and Materials

2.1 Gas chromatosr•Ph - An an•lyrical sysCem co•pl•Ce vtch a temper•cure
programnable gas chromacograph and •11 required accessories including
s_rringes, an•lyrical columns, and gases. The inJsccton pore muse be
designed for on-column injection when using packed colu=ns and for
spittles• injection when using capillary colu:ns.

2.1.1 Above GC equipped vlch flame ionization dec•coot. •

2.1.2 GC colunn - 30 m : 0.32 mm, 1 mlcron fil: thickness, silicone
co•Ccd, fused silica capillary colunn (J & W Scientific DB-$
or equivalenC).

3.1 Kechylene chloride - pesticide residue analysis gr•de or equlvalenC. .

3.2 GC CLTlbr•Clon standard. Prepare •scandard solution containing
pheno_ phsnanchrene and dl-n-ocCylphchaleCe.

3.2.1 Stock sCandard solutions (1.00 _)-Scock standard Soluclons
can be prepared from pure stand•sd maCertLts or purchased
solutions.

3.2.1.1 Prepare scock e_ soluctons by accurately
weish£ng about 0.0100 S of pure material. Dissolve
che material iu pesticide quality mechylene
chloride and dilute Co volume in a 10 mL volumetric

"flask. Large= vol_Bes nay be used aC rJ:J
convenience o£ _ analyse. If compound purity Is
usayed ac 96t or greater, cho weighc may be used
trlchouc correcclon 1:o calculate the concencracion
of che stock standard. ¢oamerctaliy prepared scock
standards nay be used aC any concentration £f chey
are certified by che manufaccttrer or by an
Independent source and are ct•ce•bio Co

• EMSL/LV- supplied standards.

3.2.1.2 Transfer che stack stand•sd solutions into Teflon
sealed screw-cap beetles. Score ac -10"C co -20"C
and proCecC fro: llshc. Stock standard soluctona
should be checked frequenCly for signs o£
degradaCio n or evaporaclou, especially JusC prior
co preparing calibration scandarde from chem.

• Stack scandard solutions musc be replaced after six
manche or sooner if comparison rich quality concrol0

D-28/SV 2/88
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t

check samples Indicates a problem. Standards
prepared from Kases or reacctve compounds such as
st-y_ene must be replaced after tvo months, or
sooner if comparison wich quallt-y conCrol check
samples indicates a problem.

3.2.2 Prepare a vorkin K standard nix_tre of the three compounds in
methylene chloride. The concentration must be such chat che
volume injected equals SO nK of each compound. The storage
and stab£1£t-y requirements are the game am specified in3,2.1.2.

4. GC Calibration

. 4.1 At Chs beginnln s of each 12 hour shift, inject the GC calibration
sCandazd. The relieving criteria must be:

4.1.1 Sr_ndardized for half scale response from 50 n K of
phenanthrene.

4.1i2 Adequately separates phenol from the solvent front.

4.1.3 Kln_uum of qua_er scale response for 50 na; of
• d£-n-octylph_alate.

5. GC/FTD Screentn_

5.1 Suggested GC operaC/x_ conditions:

Initial Col_ Temperate Hold - 50"C for 4 minuCes

Colwnn Temper.atnax'e FroL_am . 50 - 2800C at 8 de.ees/Lth.

Final Column Temperature Hold - 280"C for 8 minutes

Injector - Grob-tTpe . spliclesa

S_le Volume- 1 uI, - 2 ui,

Carrier Gas - Helium aC 30 en3/sec

5.2 lnJecC r_e GC calibration standard and ensure the criteria specked In
4. are aec before lnJecclnK samples. EscismCe _he response for 10 nKof phenanthrene.

5.:3 Inject the appropriate ex_rac_ grom Section II0 including blanks.

6. IncerpreCatlon of ChromaCoermR-

6. l facet

6.1.1 If no sample peaks are detected, or all are less _ full
scale deflection, the undiluted extract is analyzed on GC/ItS.

_,-" D-29/S_' 2/88
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_. 6.1.2 If any sample peaks are Krea=er than full scale deflection,
calculate the dilution necessary to reduce the nai or peaks to
between half and full scale deflection. Use this dilution
factor to dilute the extract for GC/HS analysis.

6.2 Soil/Sediment

6.2.1 If no sas_le peaks from the extract (from low or medium level
prepara=ion) are do=scrod, or all are less than 10t full scale
de1_lectlon, the sample mum: be prepared by the low level
protocol, Section II, Part C, paragraph 2.

6.2.2 Peaks are de=mc=sd at grom=sr than 10t _All scale deflection
and less than or equal to £_Allscale denec=ion.

6.2.2.I If the screen le from the nedlum level extract,
proceed vlth GC/_ analysis of this ex_act vlth

•. appropriate dilution if necessary.

5.2.2.2 If screen is from =he low level ex=rac=, discard
...-,. extra== and prepare sample by medium level method

for _/1_ analysis.

5.2.3 Peaks are detected a= greater than £_11 scale deflection:

5.2.3.1 If the screen is from the medium level _reparatton,
calculate the dilution necsssaz7 _ =educe the
major peaks to between half and_ scalw
deflection. Use this dilution factor to dilute the
ext-_a:=. This dllu:lon is analyzed by GC/HS for
ext_acmsble orsanlc8.

5.2.3.2 If r_e screen is from the low level prepazatAon,
discard cho extract and prepare a sample by the
medium level method for GC/HS analysis.

7. GC/HS Anal vlis

7.1 Use the lx_ozuation from 5. to perform the G_/KS analysis of extracts-
bles in Section IV, _/Y._ Analysis of Seatvolattles, paragraph 1.

!

n.30/sv 2/88



APPLICABILITY

This procedure applies to the screening analysis of organic solvent extracts
of water and solid (soil/sediment)samples prior to the GC/MS analysis for |
semivolatileorganic compounds, method PNL-ALO-345. The screen is used to !
assist in determining if the low or medium level extraction procedure in the
sample preparation method should be followed. The procedure requires use of a
gas chromatograph (GC) with a fused silica capillary column and a flame
ionizationdetector.
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TITLE: PNL-ALO-341, GEL PERHEATIONCHROMATOGRAPHYSAMPLEEXTRACTCLEANUP

APPLICABILITY

This procedure describes the gel permeation chromatography (GPC) cleanup of
sample extracts obtained form the Procedurefor Extraction of Single Shell
Tank Samples For the Analysis of SemivolatileOrganic Compounds. The use of
GPC cleanup is recommendedfor soil/sedimentextracts, in particular for the
low level samples. This procedure is the USEPA Contract Laboratory Program
Statement of Work, 2/88.

DEFINITIONS

None

RESPONSIBLE STAFF

Cognizant Scientists
Analysts

PROCEDURE

1.0 GPC Cleanup Device

1.1 Automated System

a) Gel permeation chromatographAnalytical Biochemical Labs, Inc.
GPC Autoprep 1002 or equivalent including:

b) 25 mm ID x 600 - 700 mm glass column packed with 70 g of Bio-
Beads SX-3.

c) Syringe, 10 ml with Luer-Lock fitting.
d) Syringe filter holder and filters - stainless steel and TFE,

Gelman 4310 or equivalent.

1.2 Manual system assembled from parts. (Wise, R.H., Bishop, D.F.,
Williams, R.T., and Austern, B.M. "Gel Permeation Chromatographyin
the GC/MS Analysis of Organics in Sludges" U.S. EPA, Municipal
EnvironmentalResearch Laboratory,Cincinnati,OH 45268)

a) 25 mm ID x 600 - 700 mm heavy wall glass column packed with 70
g of BIO-Beads SX-3.

Aut,hor Dite .... Project,Mgr. ' Dite qADRepresentative ' Da_e
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b) Pump: Altex Scientific,Model No. I001A, semipreparative,
solvent metering system. Pump capacity - 28 ml/min.

c) Detector: Altex Scientific,Model No. 153, with 254 nm UV
source and 8-ul semi-preparativeflowcells (2 mm pathlengths)

d) Microprocessor/controller:Altex Scientific,Model No. 420,
MicroprocessorSystem Controller,with extended memory.

e) Injector: Altex Scientific,Catalog No. 201-56, sample
injectionvalve, Tefzel, with 10 ml sample loop.

f) Recorder: Linear Instruments,Model No. 385, 10-inch
recorder.

g) Effluent Switching Valve: Teflon slider valve, 3-way with
0.060" ports,

h) SupplementalPressure Gauge with connecting Tee: U.S. Gauge,
0-200 psi, stainless steel. Installed as a "downstream"
monitoring device between column and detector. Flow rate was
typically 5 ml/min, of methylene chloride. Recorder chart
speed was 0.50 cm/min.

2.0 GPC CalibrationSolutions

I2.1 Corn oil - 200 mg/ml in methylene chloride.

2.2 Bis(2-ethylhexylphthalate)and pentachlorophenol4.0 mg/ml in
methylene chloride.

3.0 Extract Cleanup

3.1 GPC Setup and Calibration

a) Packing the column - Place 70 g of Bio Beads SX-3 in a
400 ml beaker. Cover the beads with methylene chloride;
allow the beads to swell overnight (beforepacking the
columns). Transfer the swelled beads to the column and
start pumping solvent through the column, from bottom to
top, at 5.0 ml/min. After approximatelyI hour, adjust
the pressure on the column to 7 to 10 psi and pump an
additional 4 hours to remove air from the column. Adjust
the column pressure periodicallyas required to maintain
7 to 10 psi.

ProcedureNo. Revision No. Effect,ire Dat_ Page of

PNL-ALO-341 0 AUG03 1089 2 4



-,p

PNLTECHNICALPROCEDURE

b) Calibration of the column - Load 5 ml of the corn oil
solution into sample loop No. I and 5 ml of the
phthalate-phenolsolution into loop No. 2. Inject the
corn oil and collect 10 ml fraction (i.e., change
fraction at 2-minute intervals) for 36 minutes. Inject
the phthalate-phenolsolution and collect 15 ml fractions
for 60 minutes. Determinethe corn oil elution pattern
by evaporationof each fraction to dryness followed by a
gravimetric determinationof the residue. Analyze the
phthalate-phenolfractionsby GC/FID on the DB-5
capillary column, a UV spectrophotometeror a GC/MS
system. Plot the concentrationof each component in each
fraction versus total eluent volume (or time) from the
injectionpoints. Choose a "dump time" which allows >85_
removal of the corn oil and >85_ recovery of the bis(2-
ethylhexyl)-phthalate. ChooSe the "collect time" to
extend at lease 10 minutes after the elution of
pentachlorophenol. Wash the column at lease 15 minutes
between samples. Typical parameters selected are= Dump
time, 30 minutes (150 ml), collect time, 36 minutes (180
ml) and wash time, 15 minutes (75 ml). The column can
also be calibrated by the use of a 254 mm UV detector in
place of gravimetric and GC analyses of fractions.
Measure the peak areas at various elution times to
determine appropriatefractions.

The SX-3 Bio Beads column may be reused for several
months, even if discolorationoccurs. System calibration
usually remains constant Over this period of time if
column flowrate remainsconstant.

3.2 GPC Extract Cleanup

Prefilteror load all extracts via the filter holder to avoid
particulatesthat might stop the flow. Load one 5.0 ml
aliquot of the extract onto the GPC column. Do not apply
excessive pressure when loading the GPC. Purge the sample
loading tubing thoroughlywith solvent between extracts.
After especially dirty extracts, run a GPC blank (methylene
chloride) to check for carry-over. Process the extracts using
he dump, collect and wash parameters determined from the
calibrationand collect the cleaned extracts in 400 ml beakers

tightly covered with aluminum foil. The phthalate-phenol
calibrationsolution shall be taken through the cleanup cycle
with each set of 23 extract loaded into the GPC. The recovery
for each compound must be >85_. This must be determined on am
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GC/FID, using a DB-5 capillary column, a UV recording
spectrophotometeror a CC/MS system. A copy of the printouts
of standard and check solution are required as deliverables
with each case. Show _ recovery on the copy.

3.3 Concentrate theextract as per paragraphs 2.5.7 and 2.5.8

4.0 QUALITY CONTROL

Follow conditions specified in the GPC calibrationand cleanup.

5.0 REFERENCES

USEPA Contract Laboratory Program Statement of Work for Organic Analysis
Multi-Media,Multi-Concentration,2/88, pages D-18/SV through D-20/SV
and D-23/SV through D-24/SV.

ProcedureNo. RevisionNo. Effective Data Page of
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TITLE: PNL-ALO-344, PROCEDUREFORPREPARATIONOF SAIIPLESFORGC/HS ANALYSIS

FORSEItIVOLATILE ORGANICCOHPOUNDS

APPLICABILITY

This procedure describes the method for the extraction of liquid and
soil/sediment samples and subsequent preparation of the extract for the GC/MS
analysis of semivolatile organic compoundsper Procedure PNL-ALO-345. Also
described in this procedure is the optional gel permeation chromatography
(GPC) cleanup of extracts prior to the GC/MS analysis. This procedure may be
used to support work performed in compliance with EPAContract Laboratory
Program (CLP) or other programs/projects as elected. This procedure is taken
from the USEPACLP Statement of Work for Organic Analysis, 2/88.

DEFINITIONS

N/A

RESPONSIBLESTAFF

• Cognizant Scientist
• Analyst

OUALITYCONTROL

Sample preparation steps that support the quality control (QC) requirements
for the GC/HS analysis, Procedure PNL-ALO-345, are included in the procedure.

.S_AMPLESTORAGEANDHOLDINGTIHE

• The sample must be protected from light and refrigerated at 4"C (_+2•C)
from the ttme of receipt until extraction and analysis. Extracts and
unused samples are maintained protected from light and refrigerated at
4"C (_+2"C) until returned to the client, or discarded, as specified by
the client.

• If separatory funnel or sonication procedures are employed for
extractions for semivolatile organics analyses, extraction of water
samples shall be completed within five days of sample receipt, and
extraction of soil/sediment samples shall be completed within 10 days
of sample receipt. If continuous liquid-liquid extraction procedures
are employed, extraction of water samples shall be started within five

Authgr . Date Project Mgr. Date QP Represen_tij/e Date

r_,_t_,_,_f /z-_ _-_z. TY_o__k_ " ,, ,
Techntcal_ Reviewer Date Line Hgr. / ,_ , Date Other DaLe
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of sample receipt. Extracts of either water or soil/sedimentsamples
must be analyzed within forty days following extraction.

pROCEQURE

1.0 SAMPLE PREPARATIONFOR EXTRACTABLESEMI-VOI,ATILES (BNA) IN WAT_

1.I Summary Qf Method

'" A measured volume of sample, approximatelyone liter, is serially
extractedwith methylene chloride at a pH greater than 11 and
again at pH less than 2, using a separatory funnel or a continuous
extractor. The methylene chloride extracts are dried and
concentratedseparately to a volume of I mL. Radioactivesamples
may be less than I L in volume because of sample availabilityand
dose rate.

1.2 Interferences/Tolerance

1.2.1 Method interferencesmay be caused by contaminantsin
solvents, reagents,glassware and other sample processing
hardware, that lead to discrete artifacts and/or elevated
baselines in the total ion current profiles (TICPs). All
of these materials must be routinely demonstratedto be
free from interferencesunder the conditions of the
analysis by running laboratory reagent blanks. Matrix
interferencesmay be caused by contaminantsthat are
coextracted from the sample. The extent of matrix
interferenceswill vary considerablyfrom source to
source.

1.2.2 Unless otherwise stated tolerances for all values given
within this method are within the first, non-zero,
significantinteger, including the number 10, that is
specified. For example, 5 mL implies accuracy to within
_+ImL, while 5.0 mL implies accuracy within +0.1 mL. If

• 100 mL is specified,it implies accuracy to -+ImL.

When preparing samples and standards, and making standard
spike addition, the volumes specified shall be measured
to that value using the specified or appropriate
measuring device. For example, if I L water sample is
specified to be measured in a I L graduated cylinder,the
water sample is added to the 1000 mL mark: if 7.5 pL is
specified, a 10pL gas tight syringe is filled to the
7.5 pL mark: if 30 pL is specified, a 50 pL gas tight
syringe is filled to the 30 pL mark. Manufacturer
tolerances are acceptablefor the specifiedvolumetric
measurements in this procedure.

ProcedureNo. Revision No. EffectiveDate Page
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1.3 Apparatus and Materials _
-_.

1.3.1 Glassware (Brand names and catalog numbers are included
for illustrationpurposes only).

1.3.1.1 Separatory funnel, 2,000 mL, with Teflon stopcock.

1.3.1.2 Drying column, 19 mm ID chromatographiccolumn with
coarse frit. Substitutionof a small pad of Pyrex glass
wool for the frit will prevent cross contaminationof
sample extracts,and is recommended.

1.3.1.3 Concentratortube, Kuderna-Danish(K-D), 10 mL, graduated
(KontesK-570050-I025or equivalent). A ground glass
stopper is used to prevent evaporationof extracts.

1.3.1.4 Evaporativeflask, K-D, 500 mL (Kontes K-570001-0500or
equivalent). Attach to concentratortube with springs.

1.3.1.5 Snyder column, K-D, three-ballmacro (KontesK-503000-
0121 or equivalent).

1.3.1.6 Snyder column, K-D, two-ball micro (Kontes K569001-0219
or equivalent).

1.3.1.7 Vials, amber glass, 2 mL capacity with Teflon-linedscrew
cap.

1.3.1.8 Continuousliquid-liquidextractors,equipped with Teflon
or glass connectingjoints and stopcocksrequiring no
lubrication (Hershberg-WolfExtractor-AceGlass Company,
Vineland,NJ P/N 6841-I0 or equivalent).

1.3.2 Silicon carbide boiling chips, approximately10/40 mesh.
Heat to 400°C for 30 minutes or Soxhlet extract with
methylene chloride.

1.3.3 Water bath, heated, with concentricring cover, capable
of temperaturecontrol (+2°C). The bath should be used
in a hood.

1.3.4 Balance, analytical,capable of accurately weighing
+0.0001 g.

1.3.5 Nitrogen evaporationdevice equipped with a water bath
that can be maintained at 35-400C. The N-Evap by
OrganomationAssociates, Inc., South Berlin, MA (or
equivalent)is suitable.

ProcedureNo. RevisionNo. EffectiveDate Page
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1.4 Reaaents

1.4.1 Reagentwater, reagent water is defined as a water in
which an interferantis not observed at or above the
Contract Required QuantitationLimit (CRQL) of each
parameterof interest.

1.4.2 Sodium hydroxide solution (10 N), dissolve 40 g reagent
grade NaOH in reagent water and dilute to 100 mL.

1.4.3 SodiUm thiosulfate,granular, reagentgrade.

1.4.4 Sulfuric acid solution (I+I), slowly add 50 mL of reagent
grade HzSO4 (sp gr.I.84) to 50 mL of reagent water.

1.4.5 Acetone, methanol, and methylene chloride; pesticide
quality or equivalent.

1.4.6 Sodium sulfate, (ACS) powdered, anhydrous. Purify by
heating at 400°C for four hours in a shallow tray, cool
in a desiccator and store in a glass bottle. Baker
anhydrous powder, catalog #73898 or equivalent.

1.4.7 Surrogate standard spiking solution.

1.4.7.1 Surrogate standardsare added to all samples and
calibrationsolutions; the compounds specified for this
purpose are phenol-d_;2,4,6 tribromophenol;2-
fluorophenol;nitrobbnzene-d_;terphenyl-di4and 2-
fluorobiphenyl. Two additioBal surrogates-,one
base/neutraland one acid, may be added.

1.4.7.2 Prepare a surrogate standard spiking solution that
contains the base/neutralcompoundsat a concentrationof
100 pg/mL, and the acid compounds at 200 pg/mL. Store
the spiking solutionsat 4°C (_+2°C)in Teflon-sealed
containers. The solutionsshould be checked frequently
for stability. These solutionsmust be replaced after
12 months, or sooner if comparisonwith QC check samples
indicatesa problem. The acid and base/neutral
surrogatesmay be in two separate spiking stock
solutions.

ProcedureNo. Revision No. Effective Date Page

PNL-ALO-344 I I)I_C_ _ 1992 4 of 27



I PNL TECHNICALPROCEDURE I

1.4.8 BNA Matrix standard spiking solution. The matrix spike
solution consists of:

Base/Neutrals Acids
I,2,4-trichlorobenzene pentachIorophenol
acenaphthene phenol
2,4-dinitrotoluene 2-chlorophenol
pyrene 4-chloro-3-methylphenol
N-nitroso-di-n-propylamine 4-nitrophenol
I,4-dichlorobenzene

Prepare a spiking solution that contains each of the
base/neutralcompounds above at 100 pg/1.0 mL in methanol
and the acid compounds at 200 pg/1.0 mL in methanol.
Analyze duplicate aliquots of a sample spiked with BNA
matrix spiking solution. The acid and base/neutral
surrogatesmay be in two separate spiking stock
solutions.

1.5 Sample Extraction - SeparatoryFunnel

1.5.1 Samples may be extracted using separatory funnel
techniques. If emulsions prevent acceptable solvent
recovery with separatoryfunnel extraction,continuous
extraction (section 1.6) may be used. Continuous
extraction is also advantageousto reduce analyst contact
with radioactivesamples.

1.5.2 Using a I L graduatedcylinder,measure out a I L sample
aliquot and place it into a 2 L separatory funnel. Pipet
1.0 mL surrogate standard spiking solutioa,or 1.0 mL
each of the acid and base/neutralsurrogate spiking
solutions, into the separatoryfunnel and mix weil.
Check the pH of the sample with wide rar_gepH paper and
adjust to pH>11 with 10 N sodium hydroxide. Add 1.0 mL
oF BNA matrix spiking solution, or 1.0 mL each of the
acid and base/neutralmatrix spiking solutions, to each
of two I L portions from the sample selected for spiking.
If samples are extracted in hot cells, 100 mL separatory
funnels are used. Samples with volumes as much as I L
are rarely available for radioactive samples.

1.5.3 Add 60 niLmethylene chloride to the separatory funnel and
extract the sample by shaking the funnel for two minutes,
with periodic venting to release excess pressure. Allow
the organic layer to separate from the water phase for a
minimum of 10 minutes. If the emulsion interfacebetween
layers is more than _me-third the volume of the solvent
layer, the analyst must employ mechanical techniques to
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complete the phase separation. The optimum technique
depends upon the sample, and may include: stirring,
filtration of the emulsion through glass wool,
centrifugationor other physical methods.

Collect the methylene chloride extract in a 250 mL
Erlenmeyer flask. If the emulsion cannot be broken
(recoveryof less than 80% of the methylene chloride,
corrected for the water solubility of methylene
chloride), transfer the sample, solvent and emulsion into
the extraction chamber of a continuous extractor.
Proceed as described in paragraph 1.6.3.

1.5.4 Add a second 60 mL volume of methylene chloride to the
sample bottle and repeat the extraction procedure a
second time, combiningthe extracts in the Erlenmeyer
flask. Perform a third extraction in the same manner.
Label the combined extract as the base/neutralfraction.

1.5.5 Adjust the pH of the aqueous phase to less than 2 using
sulfuric acid (I + I). Serially extract three times with
60 mL aliquots of methylene chloride, as per paragraph
1.5.3. Collect and combine the extracts in a 250 mL
Erlenmeyer flask and label the combined extract as the
acid fraction.

1.5.6 Assemble a K-D concentratorby attaching a 10 mL
concentratortube to a 500 mL evaporative flask. Other
concentrationdevices or techniquesmay be used in place
of the K-D, if equivalency is demonstrated for all
extractableorganics shown in the Target Compound List
table in PNL-ALO-345.

1.5.7 Transfer the individualbase/neutraland acid fractions
by pouring extracts through separate drying columns
containing about 10 cm of anhydrousgranular sodium
sulfate, and collect the extracts in the separate K-D
concentrators. Alternatively,pour the extracts through
the conical funnels mounted on the K-D concentratorwith
at least S cm depth of the sodium sulfate. Rinse the
Erlenmeyer flasks and columns with 20 to 30 mL of
methylene chloride to complete the quantitativetransfer.

1.5.8 Add one or two clean boiling chips and attach a three-
ball Snyder column to the evaporative flask. Pre-wet the
Snyder column by adding an apparent volume of I mL
methylene chloride to the top of the column. Place the
K-D apparatuson a hot water bath (80 to 90oC) so that
the concentratortube is partially immersed in the hot
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water, and the entire lower rounded surface of the flask
is bathed with hot vapor. Adjust the verttcal position
of the apparatus and the water temperature as required to
complete the concentration in 10 to 15 minutes. A longer
period of time may be required if the temperature is
maintained 90"C or less and if the concentration process
is performed in a high air flow radiochemistry hood. At
the proper rate of distillation, the balls of the column
will actively chatter but the chambers will not flood
with condensed solvent. When the apparent volume of
l iqutd reaches 1 mL, remove the K-D apparatus from the
water bath and allow lt to drain and cool for a least 10
minutes. Removethe Snyder column and rinse the flask
and its lower joint into the concentrator tube with 1-
2 mL of methylene chloride. A 5 mL syringe is
recommendedfor this operation.

1.5.9 Hicro-Snyder column technique - Add another one or two
clean boiling chips to the concentrator tube and attach a
two-ball micro-Snyder column. Pre-wet the Snyder column
by adding an apparent volume of 0.5 mL of methylene
chloride to the top of the column. Place the K-D
apparatus on a hot water bath (80 to 90°C) so that the
concentrator tube is partially immersed in the hot water.
Adjust the vertical position of the apparatus and the
water temperature as required to complete the
concentration in 5 to 10 minutes. A longer period of
time may be required if the temperature is maintained
90°C or less and if the concentration process is
performed in a high air flow radiochemistry hood. At the
proper rate of distillation the balls of the column will
actively chatter but the chambers will not flood with
condensed solvent. When the apparent volume of liquid
reaches about 0.5 mL, remove the K-D apparatus from the
water bath and allow lt to drain for a least 10 minutes
while cooling. Removethe Snyder column and rinse its
flask and its lower joint into the concentrator tube with
an apparent volume of 0.2 mLof methylene chloride.
Adjust the final volume to 1.0 mL with methylene
chloride. If GC/HS analysis will not be performed
immediately, stopper the concentrator tube and store
refrigerated. If the extracts will be stored longer than
two days, they should be transferred to individual
Teflon-sealed screw cap bottles and labeled base/neutral
or acid fraction, as appropriate.

1.5.10 Nitrogen blowdown technique (taken from ASTMMethod
D3086).
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The followingmethod may be used for final concentration,
insteadof the procedure outlined in paragraph 1.5.9.
Place the concentratortube in a warm water bath (35oC)
and evaporate the solvent volume to just below l mL using
a gentle stream of clean, dry nitrogen filtered through a
column of activatedcarbon. CAUTION: New plastic tubing
must not be used between the carbon trap and the sample,
as it may introduce interferences. The internal wall of
the tube must be rinsed down several times with methylene
chloride during the operation and the final volume
brought to 1.0 mL with methylene chloride. During
evaporation,the tube solvent level must be kept below
the water level of the bath. The extractmust never be
alIowed to become dry.

1.6 Sample Extraction - Continuous Liquid-LiquidExtractor

1.6.1 Check the pH Of the sample with wide-range pH paper and
adjust to pH>t1 with 10 N sodium hydroxide. Transfer a I L
sample aliquot to the continuous extractor;using a pipet,
add I mL of surrogate standard spiking solution or I mL each
of the acid and base/neutralsurrogate spiking solutions and
mix weil. Sample volumes of I L may not be available or
practical for radioactivesamples. Lesser volumes may be
required becauseof sample dose rate. Consult cognizant
scientist for direction.

1.6.2 Add 500 mL of methylene chloride to the distilling flask.
Add sufficientreagent water to ensure proper operation and
extract for 18 hours. Allow to cool, then detach the
boiling flask and dry. Concentratethe extract as in
paragraphs 1.5.6 through 1.5.8. Hold the concentrated
extract for combiningwith the acid extract (see
paragraph I.6.4).

1.6.3 Add 500 mL of methylene chloride to a clean distilling flask
and attach it to the continuous extractor. Carefully adjust
the pH of the aqueous phase to less than 2 using sulfuric
acid (I + I). Extract for 18 hours. Dry and concentrate
the extract as described in paragraphs 1.5.6 through 1.5.8.
Hold the concentratedextract and label as the acid extract.

1.6.3.1 If the base/neutraland/or acid extracts cannot be
concentratedto a final volume of I mL, dilute the more
concentratedextract to the final volume of the least
concentratedextract.

1.7 The samples extracts are ready for GC/MS analysis. Proceed to
Procedure PNL-ALO-345. If high concentrationsare suspected (e.g.,
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highly colored extracts), the optional GC/FID screen in Procedure
PNL-ALO-340 is recommended.

2.0 PROTOCOLS FOR SOIL/SEDIMENT

lt is mandatory that all soil/sedimentsamples be characterizedas to
concentrationlevel so that the appropriateanalytical protocol is
chosen to ensure proper quantitationlimits for the sample. Note that
the terms "low level" and "medium level" are not used here as a
judgement of degree of contaminationbut rather as description of the
concentrationranges that are encompassedby the "low" and "medium"
level procedures.

The laboratory is a liberty to determinethe method of characterization.
The following two screeningmethods may be used for soil/sedimentsample
characterization:

• Screen an aliquot from the "low level" 30 g extract or an aliquot
from the "mediumlevel" I g extract.

• Screen using the GC/FID as the screening instrument (method PNLoALO-
340).

The concentration ranges covered, may be considered to be approximately
330 /_g/kg - 20,000 pg/kg for the low level analysis and >20,000 pg/kg
for medium level analysis for BNA extractables. For soils only, the
extract for pesticide/PCB analysis may be prepared from an aliquot of
the extract for semi-volatile, or in a separate extraction procedure.
If it is prepared from the semi-volatile extract, refer to Procedure
PNL-ALO-347 for the procedures for extraction of pesticides/PCBs.

Screen from the Medium Level Method

Take 5.0 mL from the 10.0 mL total extract and concentrate to 1.0 mL and
screen. If the sample concentration is >20,00 pg/kg proceed with GC/MS
analysis of the organics. If the sample concentration is <20,000 pg/kg
discard the medium level extract and follow the low level method.

Screen from low Level Method

Take 5.0 mL from the 300 mL (approximate)total extract from the 30 g
sample and concentrateto 1.0 mL and screen. If the concentration is
>20,000/_g/kgin the original sample, discard the 30 g extract and
follow the medium level methods for organics,using medium level
surrogates. If the sample concentrationis <20,000 /_g/kg,proceed with
concentrationand the remainder of the low level method.
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2.1 Medium Level Preparationfor Screeninq & Analysis of Semivolatile
(BNA)

2.1.1 Scope and Application

This procedure is designed for the preparationof
sediment/soilsampleswhich may contain organic chemicals
at a level greater than 20,000 pg/kg.

2.1.1.1 The extracts and sample aliquots prepared using this
method are screened by GC/MS or FID, using capillary
columns for base/neutraland acid priority pollutants,
and related organic chemicals. The results of these
screenswill determine whether sufficient quantities of
pollutants are present to warrant analysis by low or
medium protocol.

2.1.1.2 If the screenings indicate no detectable pollutants at
the lower limits of quantitation,the sample should be
prepared by the low level protocol in Section 2.2.

2.I.2 Summary of Method

2.1.2.1 Approximately I g portions of sediment/soilare
transferredto vials and extractedwith methylene
chloride. The methylene chloride extract is screened for
extractableorganics by GC/FID or GC/MS.

2.1.2.2 If organic compounds are detected by the screen, the
methylene chloride extract is analyzed by GC/MS for
extractableorganics.

2.1.2.3 If no organic compounds are detected by the medium level
screen, then a low level sample preparation is required.

2.1.3 Interferences

2.1.3.1 Method interferencesmay be caused by contaminants in
solvents, reagents,glassware, and other sample
processing hardware that lead to discrete artifacts
and/or elevated baselines in the total ion current
profiles. All of these materialsmust be routinely
demonstratedto be free from interferencesunder the
conditions of the analysis by running laboratory reagent
blanks. Matrix interferencesmay be caused by
contaminantsthat are coextractedfrom the sample. The
extent of matrix interferenceswill vary considerably
from source to source.
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2.1.4 Limitations

2.1.4.1 The procedure is designed to allow quantitationlimits
for screeningpurposes as low as 20,000 pg/kg for
extractableorganics. For analysis purposes, the
quantitationlimits are 20,000 #g/kg for extractable
organics. If peaks are present based on the GC/FID
screen, the sample is determined to require a medium
level analysis by GC/MS. Some samples may contain high
concentrationsof chemicals that interferewith the
analysis of other components at lower levels; the
quantitationlimits in those cases may be significantly
higher.

2.1.4.2 These extraction and preparationprocedures were
developed for rapid and safe handling of high
concentrationhazardouswaste samples. The design of the
methods thus does not stress efficientrecoveries or low
limits of quantitationof all components. Rather, the
procedureswere designed to screen at moderate recovery
and sufficientsensitivity,a broad spectrum of organic
chemicals. The results of the analyses thus may reflect
only a minimum of the amount actually present in some
samples.

2.1.5 Reagents

2.1.5.1 Sodium Sulfate, anhydrouspowdered reagent grade, heated
at 400°C for four hours, cooled in a desiccator, and
stored in a glass bottle, Baker anhydrous powder, catalog
#73898 or equivalent.

2.1.5.2 Methylene chloride,pesticide residue analysis grade or
equivalent.

2.1.5.3 Methanol, pesticide residue analysis grade or equivalent.

2.1.5.4 Acetone, pesticide residue analysis grade or equivalent.

2.1.5.5 Base/Neutraland Acid Surrogate Standard Spiking
Solution.

The compounds specified are phenol-dr, 2,4,6-
tribromophenol,2-fluorophenol,nitrbbenzene-ds,
terphenyl-d_4and 2-fluorobiphenol. Prepare a solution
containingthese compoundsfor base/neutralsurrogatesat
a concentrationof 100 /_g/1.0mL in methanol, and a
second solution for acid surrogate standards at a
concentrationof 200 pg/1.0 mL in methanol. Store the
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spiking solutionsat 4°C (+2oC) in Teflon-sealed
containers. The solutions should be checked frequently
for stability. These solutionsmust be replaced after
12 months, or sooner, if comparison with QC check samples
indicatesa problem.

2.1.5.6 Base/Neutraland Acid Matrix Standard Spiking solution.

Prepare a spiking solution in methanol that contains the
following compounds at a concentrationof 100 pg/1.0 mL
for base/neutralsand 200 pg/1.0 mL for acids. Store the
spiking solutionsat 4oC (+_2oC)in Teflon-sealed
containers. The solutions should be checked frequently
for stability. These solutionsmust be replaced after
12 months, or sooner, if comparison with QC check samples
indicatesa problem. The acid and base/neutralcompounds
may be in two separate spiking stock solutions.

Base Neutrals Acids
I,2,4-trichIorobenzene pentachIorophenol
acenaphthene phenol
2,4-dinitrotoIuene 2-chIorophenol
pyrene 4-chloro-3-methylphenol
N-nitroso-di-n-propylamine 4-nitrophenol
1,4-dichlorobenzene

2.1_6 Equipment

2.1.6.1 Glass scintillationvials, at least 20 mL, with screw cap
and Teflon liner, or equivalent pre-cleanedvial.

2.1.6.2 Spatula, stainless steel or Teflon.

2.1.6.3 Balance capable of weighing 100 g to +0.01 g.

2.1.6.4 Vials and caps, 2 mL for GC auto sampler.

2.1.6.5 Disposable pipets, Pasteur.

2.1.6.6 15 mL concentratortubes.

2.1.6.7 Ultrasonic cell disrupter, Heat Systems Ultrasonics,
Inc., Model W-385 SONICATOR (475 Watt with pulsing
capability,No. 200 I/2 in. tapped disrupter horn plus
No. 207 3/4 in. tapped disrupter horn, and
No. 419 I/8 in. standard tapered MICROTIP probe), or
equivalent device with a minimum of 375 Watt output
capability.
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NOTE: In order to ensure that sufficientenergy is

transferredto the sample during extraction,the
MICROTIP probe must be replaced if the tip begins
to erode. Erosion of the tip is evidenced by a
rough surface.

2.1.6.8 Sonabox acoustic enclosure,recommendedwith above
disrupters for decreasing cavitation sound.

2.1.6.9 Test tube rack.

2.1.6.10 oven, drying.

2.1.6.11 Desiccator.

2.1.6.12 Crucibles, porcelain.

2.1.6.13 Glass wool, rinsed with methylene chloride.

2.1.7 Medium Level Sample Preparation.

2.1.7.1 Transfer the sample container into a fume hood. Open the
sample vial. Decant and discard any water layer and then
mix the sample. Transfer approximatelyI g (record
weight to at least the nearest 0.1 g) of sample to a
vial. Wipe the mouth of the vial with a tissue to remove
any sample material. Record the exact weight of sample
taken. Cap the vial before proceeding with the next
sample to avoid any cross-contamination.

2.1.7.1.1 Transfer 50 g of soil/sedimentto 100 mL beaker. Add
50 mL of water and stir for I hour. DeterminepH of
sample with glass electrode and pH meter while
stirring (combinedmethods PNL-ALO-120and PNL-ALO-
225). Because of sample availabilitylimits and
radioactivityit may be necessary to use proportionate
smaller quantities. Report pH value on appropriate
data sheets. If the pH of the soil is greater than 11
or less than 5, contact the cognizant scientist for
instructionson how to handle the sample. Document
the instructionsin the Case Narrative. Discard this
portion of sample.

2.1.7.2 Immediatelyafter weighing the sample for extraction,
weigh 5-10 g of the sediment into a tared crucible.
Determine the percent moisture by drying overnight at
I05oC. Allow to cool in a desiccator before weighing.
Concentrationsof individualanalytes will be reported
relative to the dry weight of sediment. This step may be
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performed in the hot cells, or as part of another
procedure with the data being transferred to the organic
data package for use in sample calculations.

q of sample - q of dry sample x 100 = % moisture
g of sample -

2.1.7.3 Add 2.0 g of anhydrous powdered sodium sulfate to sample
in the vial from paragraph 2.1.7.1 and mix well.

2.1.7.4 Surrogate standards are added to all samples, spikes, and
blanks. Add 1.0 mL of surrogate spiking solution to
sample mixture. The acid and base/neutral spikes may be
added as separate 1.0 mL spiking solutions.

2.1.7.5 Add 1.0 mL of matrix standard spiking solution to each of
two 1 g portions from the sample chosen for spiking. The
acid and base/neutral spikes may be added in separate 1.0
mL spiking solutions.

2.1.7.6 Immediately add 9.0 mLof methylene chloride to the
sample, or 8.0 mL if the 1-mL acid, and base/neutral
spikes are added separately. The total volume of the
methylene chloride plus spikes is 10 mL. Disrupt the
sample with the 1/8 inch tapered MICROTIP ultrasonic
probe for 2 minutes at output control setting 5, in
continuous mode. (If using a sonicator other than Models
W-375 or W-385, contact the Project Officer for
appropriate output settings.) Before extraction, make
certain that the sodium sulfate is free flowing and not a
consolidated mass. As required, break up large lumps
with a clean spatula, or very carefully with the tip of
the unenergized probe.

2.1.7.6.1 Add only 8.0 mL of methylene chloride to the matrix
spike samples to achieve a final volume of 10 mL, or
add 6.0 mL if each of the acid and base neutral
surrogate and matrix spikes are added separately as 1-
mL spikes. The total volume of the methylene chloride
plus spikes is lO-mL.

2.1.7.7 Loosely pack disposable Pasteur pipets with 2-3 cm glass
wool plugs. Filter the extract through the glass wool
and collect 5.0 mL in a concentrator tube.

2.1.7.8 Concentrate the extract to 1.0 mL by the nitrogen
blowdown technique described in paragraph 2.2.7.3, or the
micro-Snyder column technique (see Section 1.5.9).

Procedure No, Revision No. Effective Date Page

PNL-ALO-344 1 DEC2 :BIgg2 14 of 27



o

I PNL TECHNICALPROCEDURE I
2.1.7.9 Transfer the concentrateto an autosamplervial for

GC/FID or GC/MS capillarycolumn screening. If the
concentrate is screened,the quantitationlimits should
be approximately20,000 pg/kg.

2.1.7.10 Proceed to PNL-ALO-340for screening, if needed.

2.2 Low Level Preparationfor Screeninq & Analysis of Semi-volatiles
(BNA)

2.2.1 Summary of Method

A 30 gram portion of sediment is mixed with anhydrous
powdered sodium sulfate and extractedwith 1:1 methylene
chloride/acetoneusing an ultrasonic probe. If the
optional low level screen is used, a portion of this
dilute extract is concentratedfivefold and is screened
by GC/FID or GC/MS. If peaks are present at greater than
20,000 pg/kg, discard the extract and prepare the sample
by the medium level method. If no peaks are present at
greater than 20,000 _g/kg, the extract is concentrated.
An optional gel permeation column cleanup (section 2.2.6)
may be used before analysis. Other cleanup methods may
be required depending on the sample. The cognizant
scientistshall be contacted for direction.

2.2.2 Interferences

Method interferencesmay be caused by contaminantsin
solvents,reagents,glassware and other sample processing
hardware that lead to discrete artifactsand/or elevated
baselines in the total ion-currentprofiles (TICPs).

All of these materials must be routinelydemonstratedto
be free from interferencesunder the conditions of the
analysis by running laboratory reagent blanks. Matrix
interferencesmay be caused by contaminantsthat are
coextractedfrom the sample. The extent of matrix
interferenceswill vary considerablyfrom source to
source.

2.2.3 Apparatus and Materials

2.2.3.1 Apparatus for determiningpercent moisture

2.2.3.1.1 Oven, drying

2.2.3.1.2 Desiccator
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2.2.3.1.3 Crucibles, porcelain

2.2.3.2 Disposable Pasteur glass pipets, 1 mL

2.2.3.3 Ultrasonic cell disrupter, Heat Systems, Ultrasonics,
Inc. Model 385 SONICATOR(475 Watt with pulsing
capability, No. 305 3/4 in. tapped high gain "q"
disrupter horn or No. 208 3/4 in. standard solid
disrupter horn), or equivalent device with a minimum of
375 Watt output capability.

NOTE: In order to ensure that sufficient energy is
transferred to the sample during extraction, the
horn _ be replaced if the tip begins to erode.
Erosion of the tip is evidenced by a rough surface.

2.2.3.3.1 Sonabox acoustic enclosure - recommendedwith above
disrupters for decreasing cavitation sound.

2.2.3.4 Centrifuge bottles, 200 mL, heavy walled, Corning 1261 or
equivalent.

2.2.3.5 Vacuumfiltration apparatus

2.2.3.5.1 Funnel, fluted, 10 cre.

2.2.3.5.2 Filter paper, Nhatman No. 41 or equivalent.

2.2.3.6 K-D apparatus.

2.2.3.6.1 Concentrator tube, 10 mL, graduated (Kontes K-570040-
1025 or equivalent).

2.2.3.6.2 Evaporative flask, 500 mL (Kontes K-570001-0500 or
equivalent).

2.2.3.6.3 Snyder column, three-ball macro (Kontes K-503000-0121
or equivalent).

2.2.3.6.4 Snyder column, two-ball micro (Kontes K-569001-0219)
or equivalent).

2.2.3.7 Silicon carbide boiling chips, approximately 10/40 mesh.
Heat to 400oC for 30 minutes or Soxhlet extract with
methylene chloride.

2.2.3.8 Water bath, heated, with concentric ring cover, capable
of temperature control (_+2°C). The bath should be used
in a hood.
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2.2.3.9 Balance, capable of accurately weighing +0.01 g.

2.2.3.10 Vials and caps, 2 mL for GC auto sampler.

2.2.3.11 Balance, analytical,capable of accuratelyweighing
+0.0001 g.

2.2.3.12 Nitrogen evaporationdevice equipped with a water bath
that can be maintained at 35-40°C. The N-Evap by
OrganomationAssociates, Inc., South Berlin, MA (or
equivalent)is suitable.

2.2.3.13 GPC cleanup devise.

NOTE: GPC cleanup is hiqhly recommended for all extracts
for low level soils.

2.2.3.13.1 Automated systems

2.2.3.13.1.1 GPC Analytical BiochemicalLaboratories,Inc. GCP
Autoprep 1002 or equivalent including:

2.2.3.13.1.2 25 mm ID X 600, 700 mm glass column packed with
70 g of Bio-Beads SX-3.

2.2.3.13.1.3 Syringe, 10 mL with Luer-Lockfitting.

2.2.3.13.1.4 Syringe filter holder and filters, stainlesssteel
and TFE, Gelman 4310 or equivalent.

2.2.3.13.2 Manual system assembledfrom parts. (Wise, R. H.,
Bishop, D. F., Williams,R. T. & Austern, B. M. "Gel
PermeationChromatographyin the GC/MS Analysis of
Organics in Sludges" U.S. EPA, Municipal Environmental
Research Laboratory,Cincinnati,Ohio 45268).

2.2.3.13.2.1 25 mm ID X 600, 700 mm heavy wall glass column
packed with 70 g of BIO-Beads SX-3.

2.2.3.13.2.2 Pump, Altex Scientific,Model No. I001A, or
equivalent,semi-preparative,solvent metering
system. Pump capacity, approximately28 mL/min.

2.2.3.13.2.3 Detector,Altex Scientific,Model No. 153, or
equivalent,with 254 nm UV source and 8 pL semi-
preparative flowcells (2 mm pathlengths).
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2.2.3.13.2.4 Microprocessor/controller,Altex Scientific,Model
No. 420, or equivalent,MicroprocessorSystem
Controller,with extended memory.

2.2.3.13.2.5 Injector,Altex Scientific,Catalog No. 201-56, or
equivalent,sample injectionvalve, Tefzel, with
10 mL sample l_op.

2.2.3.13.2.6 Recorder, Linear Instruments,Model No. 385, or
equivalent, 10 in. recorder.

2.2.3.13.2.7 Effluent SwitchingValve, Teflon slider valve, 3-
way with 0.060 in. ports.

2.2.3.13.2.8 SupplementalPressure Gauge with connecting Tee,
U.S. Gauge, 0-200 psi, stainless steel. Installed
as a "downstream"monitoring device between column
and detector.

Flow rate was typically 5 mL/min, of methylene
chloride. Recorder chart speed was 0.50 cm/min.

2.2.3.14 Pyrex glass wool.

2.2.3.15 Pasteur pipets, disposable.

2.2.4 Reagents

2.2.4.1 Sodium Sulfate, anhydrouspowdered reagent grade, heated
at 400oC for four hours, cooled in a desiccator, and
stored in a glass bottle. Baker anhydrous powder,
catalog #73898 or equivalent.

2.2.4.2 Methylene chloride,methanol, acetone, isooctane,2-
propanol and benzene pesticidequality or equivalent.

2.2.4.3 Reagent water, Reagent water is defined as a water in
which an interferant is not observed at or above the CRQL
of each parameterof interest.

2.2.4.4 GPC calibrationsolutions:

2.2.4.4.1 Corn oil, 200 mg/mL in methylene chloride.

2.2.4.4.2 Bis(2-ethylhexylphthalate)and pentachlorophenol
4.0 mg/mL in methylene chloride.

2.2.4.5 Sodium Sulfite, reagent grade.
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2.2.4.6 Surrogate standard spiking solution.

2.2.4.6.1 Base/neutraland acid surrogate solution.

2.2.4.6.1.1Surrogate standardsare added to all samples, blanks,
matrix spikes,matrix spike duplicates, and
calibrationsolutions; the compounds specified for
this purpose are phenol-d_,2,4,6-tribromophenol,2-
fluorophenol,r.itrobenzen_-d_,terphenyl-di4and 2-

fluorobiphenyl. Two additio6al surrogates-,one
base/neutraland one acid may be added.

2.2.4.6.1.2Prepare a surrogate standard spiking solution at a
concentrationof 100 pg/1.0 mL in methanol for
base/neutraland one at 200 /_g/1.0mL for acids in
methanol. Store the spiking solution at +4°C (+2°C)
i_ Teflon-sealedcontainers. The solutionsmust be
replaced after 12 months, or sooner if comparison with
quality control check samples indicate a problem.

2.2.4.7 Matrix standard spiking solutions.

2.2.4.7.1 Base/neutraland acid matrix spiking solution consists
of:

Base/Neutrals(100 /_q/l.OmL) Acids (200
/_q/l.0 mL)

I,2,4-trichlorobenzene pentachlorophenol
acenaphthe_e phenol
2,4-dinitrotoluene 2-chlorophenol
pyrene 4-chIoro-3-methyIphenol
N-nitroso-.di-n-propylamine 4-nitrophenol
I,4-dichlorobenzene

Prepare a spiking solution that contains each of the
above in methanol. Store the spiking solutions at 4°C
(+2oC) in Teflon-sealedcontainers. The solutions
should be checked frequently for stability. These
solutionsmust be replaced after 12 months, or sooner
if comparisonwith quality control check samples
indicate a problem. The acid and base/neutral
compoundsmay be in two _eparate spiking stock
solutions.

Matrix spikes also serve as duplicates, therefore, add
volume coecifiedin Sample Extraction section to each
of two 30 g portions from one sample chosen for
spikir,g.
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2.2.5 Low Level Sample Preparation

2.2.5.1 Decant and discard any water layer on a sediment sample.
Mix samples thoroughly,especially composited sample.
Discard any foreign objects such as sticks, leaves, and
rocks.

2.2.5.1.1 Transfer 50 g of soil/sedimentto 100 mL beaker. Add
50 mL of water and stir for I hour. Determine pH of
sample (combinationof PNL-ALO-120and PNL-ALO-225)
with glass electrodeand pH meter while stirring.
Report pH value on appropriatedata sheets. If the pH
of the soil is greater than 11 or less than 5, contact
the cognizant scientistfor instructionson how to
handle the sample. Document the instructionsin the
Case Narrative. Discard this portion of sample.

2.2.5.2 The following steps should be performed rapidly to avoid
loss of the more volatile extractables. Weigh
approximately30 g of sample to the nearest 0.1 g into a
200 mL centrifuge bottle and add 60 g of anhydrous
powdered sodium sulfate. Mix weil. The sample should
have a sandy texture at this point. Immediately,add
100 mL of 1:1 methylenechloride - acetone to the sample,
then add the surrogates accordingto paragraph 2.2.5.2.3.

2.2.5.2.1 Immediatelyafter weighing the sample for extraction,
weigh 5-10 g of the sediment into a tared crucible
(the amount of sample may be less because of high
radioactivityor limited availability). Determine the
percentmoisture (PNL-ALO-504)by drying overnight at
I05"C. Allow to cool in a desiccator before weighing.
Concentrationsof individualanalytes will be reported
relative to the dry weight of sediment. This step may
be performed in the hot cells, or as part of another
procedurewith the data being transferred to the
organic data package for use in sample calculations.

q of sample - q of dry sample x 100 - % moisture
g of sample

2.2.5.2.2 Weigh out two 30 g (recordweight to nearest 0.1 g)
portions for use as matrix and matrix spike duplicates
accordingto paragraph 2.2.5.2. When using GPC
cleanup, add 2.0 mL of the base/neutraland acid
matrix spike to each of two portions. When not using
GPC cleanup, add 1.0 mL of base/neutraland acid
matrix spike to each of the other two portions.
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2.2.5.2.3 When using GPC, add 1.0 mL of base/neutral and acid
surrogate standard to the sample. Whennot ustng GPC,
add 0.5 mL of BNAsurrogate standard to the sample.

2.2.5.3 Place the bottom surface of the tip of the 3/4 in.
disrupter horn abo._t 1/2 in. below the surface of the
solvent but above the sediment layer.

2.2.5.4 Sonicate for 1 1/2 minutes with the W-385 (or 3 mtnutes
with the W-375), using No. 208 3/4 tn. standard disrupter
horn with output control knob set at 10 (or
No. 305 3/4 in. tapped high gain "0" disrupter horn at 5)
and mode switch on "1 sec. pulse" and % duty cycle knob
set at 50%. Do NO_.!use MICROTIP probe. (If using a
sonlcator other than Models W-375 or W-385, contact the

.Cognizant Scientist for appropriate output settings.)

2.2.5.5 Decant and filter extracts through Whatman #41 ftlter
paper using vacuumor gravity filtration or centrifuge
and decant extraction solvent.

2.2.5.6 Repeat the extraction two more times with two additional
100 mL portions of 1:1 methylene chloride - acetone.
Before each extraction, make certain that the sodium
sulfate is free flowing and not a consolidated mass. As
required, break up large lumps with a clean spatula, or
very carefully with the tip of the probe. Decant off the
extraction solvent after each sonication. On the final
sonication, pour the entire sample into the funnel and
rinse with 1:1 methylene chloride - acetone.

2.2.5.6.1 If the sample is to be screened from the low level
method, take 5.0 mL and concentrate to 1.0 mL
following paragraph 2.2.7.2 or 2.2.7.3. Note that the
sample volume in this case is 5.0 mL not 10.0 mL as
given in paragraph 2.2.7.2. Screen the extract as per
Procedure PNL-ALO-340, "Screening of Semivo]atile
Organic Extracts." Transfer the remainder of the 1 mL
back to the total extract from paragraph 2.2.5.6 after
GC/FID or GC/MS screening. (CAUTION: To minimize
sample loss, autosamplers which pre-flush samples
through the syringe should not be used.)

2.2.5.7 Transfer the extract to a K-D concentrator consisting of
a 10 mL concentration tube and a 500 mL evaporative
flask. Other concentration devices or techniques may be
used if equivalency is demonstrated for all extractable
compoundslisted on page C-4 of Procedure PNL-ALO-345.
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2.2.5.8 Add one or two clean boiling chips to the evaporative
flask and attach a three-ball Snyder column. Pre-wet the
Snyder column by adding an apparent volume of I mL
methylene chloride to the top. Place the K-D apparatus
on a hot water bath (80 to 90oC) so that the concentrator
tube is partially immersed in the hot water and the

" entire lower rounded surface of the flask is bathed with

hot vapor. Adjust the vertical position of the apparatus
and the water temperatureas required to complete the
concentrationin 10 to 15 minutes. A longer period of
time may be required if the temperatureis maintained
gO°C or less and if the concentrationprocess is
performed in a high air flow radiochemistryhood. At the
proper rate of distillationthe balls of the column will
actively chatter but the chambers will not flood with
condensed solvent. When the apparent volume of liquid
reaches I mL, remove the K-D apparatus and allow it to
drain and cool for at least 10 minutes, and make up to
10 mL volume with methylene chloride.

2.2.5.9 If GPC cleanup is not used proceed to paragraph 2.2.7.

2.2.6 Extract Cleanup

2.2.6.1 GPC Setup and Calibration

2.2.6.1.1 Packing the column - Place 70 g of Bio Beads SX-3 in a
400 mL beaker. Cover the beads with methylene
chloride; allow the beads to swell overnight (before
packing the columns). Transfer the swelled beads to
the column and start pumping solventthrough the
column, from bottom to top, at 5.0 mL/min. After
approximatelyI hour, adjust the pressure on the
column to 7 to 10 psi and pump an additional 4 hours
to remove air from the column. Adjust the column
pressure periodicallyas required to maintain 7 to
10 psi.

2.2.6.1.2 Calibrationof the column - Load 5 mL of the corn oil
solution into sample loop No. I and 5 mL of the
phthalatephenolsolution into loop No. 2. Inject the
corn oil and collect 10 mL fraction (i.e., change
fraction at 2 minute intervals)for 36 minutes.
Inject the phthalate-phenolsolution and collect 15 mL
fractions for 60 minutes. Determine the corn oil
elution pattern by evaporationof each fraction to
dryness followed by a gravimetricdeterminationof the
residue. Analyze the phthalate-phenolfractions by
GC/FID on the DB-5 capillary column, a UV

ProcedureNo. Revision No. EffectiveDate Page

PNL-ALO-344 I DEC Z 8 1992 22 of 27



I PNL TECHNICALPROCEDURE

sl_ectrophotometeror a GC/MS system. Plot the
concentrationof each component in each fraction
versus total eluent volume (or time) from the
injectionpoints. Choose a "dump time" which allows
>_85%removal of the corn oil and >_85%recovery of the
bis(2-ethylhexyl)-phthalate.Choose the "collect
time" to extend at least 10 minutes after the elution
of pentachlorophenol. Wash the column at least
15 minutes between samples. Typical parameters
selected are: dump time, 30 minutes (150 mL), collect
time, 36 minutes (180 mL) and wash time, 15 minutes
(75 mL). The column can also be calibrated by the use
of a 254 mm UV detector in place of gravimetric and GC
analyses of fractions. Measure the peak areas at
various elution times to determine appropriate

• fractions.

The SX-3 Bio Beads column may be reused for several
months, even if discolorationoccurs. System
calibrationusually remains constant over this period
of time if column flowrate remains constant.

2.2.6.2 GPC Extract Cleanup

Prefilter or load all extracts via the filter holder to
avoid particulatesthat might stop the flow. Load one
5.0 mL aliquot of the extract onto the GPC. Do not apply
excessive pressure when loading the GPC. Purge the
sample loading tubing thoroughlywith solvent between
extracts. After especiallydirty extracts, run a GPC
blank (methylenechloride) to check for carry-over.
Process the extracts using the dump, collect and wash
parametersdetermined from the calibration and collect
the cleaned extracts in 400 mL beakers tightly covered
with aluminum foil. The phthalate-phenolcalibration
solution shall be taken through the cleanup cycle with
each set of 23 extracts loaded into the GPC. The
recovery for each compound must be >_85%. This must be
determined on a GC/FID, using a DB-5 capillary column, a
UV recording spectrophotometeror a GC/MS system. A copy
of the printoutsof standard and check solution are
required as deliverableswith each case. Show percent
recovery on the copy.

2.2.6.3 Concentrate the extract as per paragraphs 2.2.5.7 and
2.2.5.8.

2.2.7 Final Concentrationof Extractwith Optional Extract
Splitting Procedure.
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If the extract in paragraph 2.2.5.8 is to be used only
for semi-volatileanalysis, it must be concentratedto a
volume of 1.0 mL, followingthe procedure in paragraph
2.2.7.2.1.

If the extract in paragraph 2.2.5.8 is to be used for
both semi-volatileand pesticide/PCBanalyses, then it
must be split into two portions. In that case, follow
the procedure in paragraph 2.2.7.1 to obtain the
pesticide portion, and follow that with the procedure in
paragraph 2.2.7.2.2to obtain the semi-volatileportion.

Refer to ProcedurePNL-ALO-347for specific instructions
regarding the treatment of extracts for pesticide
analysis.

2.2.7.1 If the same extract is used for both semi-volatileand
pesticide/PCBanalyses, to split out the pesticide
extract, transfer 0.5 mL of the 10 mL methylene chloride
extract from paragraph 2.2.5.8 to a separate concentrator
tube. Add 5 mL of hexane and a silicon carbide boiling
chip and mix using vortex mixer, or if added in this
order, allow mixing to occur with boiling. Attach a two-
ball micro-Snydercolumn. Pre-wet Snyder column by
adding an apparent volume of 0.5 mL of hexane to the top
of the column. Place the K-D apparatus on a hot water
bath (80 to gOoC) so that the concentratortube is
partially immersed in the hot water. Adjust the vertical
position of the apparatus and the water temperature as
required to complete the concentrationin 5 to 10
minutes. A longer period of time for the concentration
may be required if the temperature is maintained 900C or
less and if the concentrationprocess is performed in a
high air flow radiochemistryhood. Concentrate the
extract to an apparent volume of between 0.5 and I mL.
Use Nitrogen blowdown (see paragraph2.2.7.3) or micro-
Snyder column technique (see paragraph 1.5.9) to reduce
the volume to 0.5 mL. Add an approximatevolume of
0.5 mL of acetone and mix weil. The pesticide extract
must now be passed through an alumina column to remove
the BNA surrogates and polar interferences. Proceed to
paragraph2.2.8 of the pesticide/PCBProcedure PNL-ALO-
347.

2.2.7.2 Concentrationof the semi-volatileextract.

2.2.7.2.1 If the extract in paragraph 2.2.5.8 was not split to
obtain a portion for pesticideanalysis, reattach the
micro-Snydercolumn to the concentratortube used in
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paragraph 2,2,5,8 which contains the 10 mL exl:ract and
add a fresh silicon carbide boiling chip to the
concentrator tube, Pre-wet the Snyder column with an
apparent volume of 0,5 ml of methylene chloride,
Place the K-D apparatus on the hot water bath (80 -
90°C) so that the concentrator tube is partially

immersed in the hot water, Adjust the vertical
position of the apparatus and the water temperature as
required to complete the concentration in 5 to
10 minutes, A longer period of time for the
concentration may be required if the temperature is
maintained 90°C or less and if the concentration
process is performed in a high air flow radiochemistry
hood, When the apparent volume of the liquid reaches
0,5 mL remove the K-D apparatus from the water bath
and allow lt to drain for at least 10 minutes while
cooling. Removethe Snyder column and rinse the lower
joint into the concentrator tube with an apparent
volume of 0,2 mL of.methylene chloride, Adjust the
final volume to 1.0 mL with methylene chloride. If
GPC cleanup was used, this 1.0 mL represents a two-
fold dilution to account for only half of the extract
going through the GPC.

2.2.7.2.2 If the extract in paragraph 2.2.5.8 was split in
paragraph2.2.7.1 to obtain a portion for pesticide
analysis,reattach the micro-Snydercolumn to the
concentratortube used in paragraph 2.2.5.8which
contains the 9.5 mL extract and add a fresh silicon
carbide boilingchip to the concentratortube. Pre-
wet the Snyder column with an apparent volume of
0.5 mL of methylene chloride. Place the K-D apparatus
on the hot water bath (80 - gO°C) so that the
concentratortube inpartiallyimmersed in the hot
water. Adjust the vertical position of the apparatus
and the water temperatureas required to complete the
concentrationin 5 to 10 minutes. A longer period of
time for the concentrationmay be required if the
temperatureis maintained 90°C or less and if the
concentrationprocess is performed in a high air flow
radiochemistryhood. When the apparent volume of the
liquid reaches 0.5 mL, remove the K-D apparatus from
the water bath and allow it to drain for at least
10 minuteswhile cooling. Remove the Snyder column
and rinse the lower joint into the concentratortube
an apparentvolume of 0.2 mL of methylene chloride.
Adjust the final volume to 0.95 mL with methylene
chloride. If GPC cleanup was used, this 0.95 mL
represents a two-fold dilution to account for only
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half of the extract going through the GPC, and
therefore, the sample detection 11mit for the sample
would be 2x CRQL(see page 4 in Procedure PNL-ALO-
345).

2.2.7.3 Nttrogen blowdowntechnique (taken from ASTMMethod D
3086). The following method may be used for final
concentration of the BNAextract instead of the
procedures in paragraph 2.2.7.2. Place the concentrator
tube in a warm water bath (35"C) and evaporate the
solvent volume to below 1 mL ustng a gentle stream of
clean, dry nitrogen (filtered through a column of
activated carbon). CAUTION: New plastic tubing must not
be used between the carbon trap and the sample, since tt
may introduce interferences.

The internal wall of the tube must be rinsed down several
times with methylene chloride during the operation.
During evaporation, the tube solvent level must be kept
below the water level of the bath. The extract must
never be allowed to becomedry.

If the extract in paragraph 2.2.5.8 was not split for
both semi-volatile and pesticide analyses, bring the
final volume of the extract to 1.0 mL with methylene
chloride. This represents a ten-fold concentration. If
the extract in paragraph 2.2.5.8 was split in
paragraph 2.2.7.1, then bring the ftnal volume of the
semi-volatile portion to 0.95 mLwith methylene chloride.
This represents a similar ten-fold concentration. In
either case, if GPCcleanup techniques were employed, the
final volume (1.0 or 0.95 mL) represents a two-fold
dilution to account for the fact that only half the
extract went through the GPC.

2.2.7.4 Store all extracts at 4"C (±2"C) in the dark in Teflon-
sealed containers.

3.0 R_cqrd$

Records shall be maintained and controlled so as to conform to
requirements of the Analytical Chemistry Laboratory Quality Assurance
Plan, MCS-033. Bench Sheets and the Organic Analysis Group Standards
Laboratory Record Book provide a mechanism for control of records
generated in performance of this procedure.
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4.0 Specific Qualifications

None required. NIST-traceablesurrogateand matrix spike standardsare
used as part of the QA protocol, and are measured in the self-qualifying
procedure PNL-ALO-345.

REFERENCES

USEPA Contract LaboratoryProgram Statementof Work for Organic Analysis,
Multi-Media,Multi-Concentration,2/88, pages D-7/SV through D-25/SV.

PNL-ALO-120 "Procedurefor Extractionof Single Shell Tank Samples for the
Analysis of SemivolatileOrganic Compounds." Manual PNL-MA-Sgg. Pacific
Northwest Laboratory,Richland,WA.

I

PNL-ALO-225 "Measurementof pH in Aqueous Solutions." Manual PNL-MA-Sgg.
Pacific Northwest Laboratory,Richland,WA.

PNL-ALO-340 "Screeningof SemivolatilesOrganic Extracts,"Manual PNL-MA-599.
Pacific Northwest Laboratory,Richland,WA.

PNL-ALO-345"GC/MS Analysis of ExtractableSemivolatileOrganic Compounds,"
Manual PNL-MA-5g9. Pacific Northwest Laboratory,Richland,WA.

PNL-ALO-347 "SamplePreparationsfor Pesticides/PCBsAnalysis in Water and
Soil/Sediment,"Manual PNL-MA-Sgg. PacificNorthwest Laboratory,Richland,
WA.

PNL-ALO-504 "Percent Solids Determinationof Solids/Sludges/Solids." Manual
PNL-MA-5gg. Pacific Northwest Laboratory,Richland,WA.
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TITLE: PNL-ALO-345, GC/NS ANALYSISOF EXTRACTABLESEMIVOLATILEORGANIC
COMPOUNDS

APPLICABILITY

This procedure applies to the determinationof extractablesemivolatile
organic compoundsby gas chromatography/massspectrometry (GC/MS). After the
compounds have been extracted from the sample according to procedure PNL-ALO-
120. The compounds covered by this procedure (target compounds) and their
contract required quantitation limits (CRQL) are listed in Exhibit C.
Concentration and identificationare estimated for non-target compounds. The
procedure is in the USEPA Contract Laboratory Program (CLP) Statement of Work
(SOW) 2/88.

Problems can be encounteredwith target compounds as follows.
Dichlorobenzidineand 4-chloroanilineare subject to oxidative losses during
solvent extract concentration. Hexachlorocyclopentadieneis subject to
thermal decomposition in the GC inlet, chemical reactions in
acetone solutions,and photochemicaldecomposition.N-nitrosodiphenylamine
decomposes in the GC inlet forming dephenylamine and thus can not be
resolved from diphenylamine present in the sample.

DEFINITIONS

None

RESPONSIBLE STAFF

Cognizant Scientists
Analysts

PROCEDURE

See Attachment I for the detailed procedure for this GC/MS analysis of the
semivolatileorganic compounds.

Author Dite Project, Mir. Dite O.ADRepresent,It, ire Dat_e

Date Line Mgr. Dite Or,her Dat,e

. ,.. o,Procedure N . Revilion No. Effect, i Di_

PNL-ALO-345 0 AUG031080 i 2
,,
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The instrumentationused in this analysis is the Hewlett-PackardHP5890 gas
chromatographand HP5g70 mass spectrometeralong with Hewlett-Packardprinter
and terminal peripherals. A Hewlett-PackardHPIO00 RTE-A series computer is
used as the system controller,data processor, and data report generator.

QUALITY CONTROL

See Attachment I for the detailed quality control procedures.

REFERENCES

USEPA Contract Laboratory Program Statement of Work for Organic Analysis,
Multi-Media,Multi-Concentration,2/88, pages D-32/SV through D-45/SV in
Exhibit D, E-2g/sv through E-46/SV in Exhibit E, and C-4 and C-5 in Exhibit C.

Procedure No. Revision No. Effective Dat,e Page of
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Target Conmound List (TCL) aqd
Contract Reouired Ouan_itatlon Limlt_ (C_OL)*

Ouantltatlon Limi'_**
Low Soil/Sedimen_ b

_emivolatil_ CAS Number uE/L . u2/Kg

35. Phenol 108-95-2 10 330

36. bls(2-Chlor0ethyl)ether IiI-_-4 I0 330
37. 2-Chlorophenol 95-57-8 I0 330
38. 1,3-Dichlorobenzene 541-73-1 10 330
39. I,4-Dichlorobenzene 106-46- 7 i0 330

40. Benzyl alcohol 100-51-6 10 330
41. 1,2°Dichlorobenzene 95-50-i 10 330
42. 2-Meuhylphenol 95-48- 7 10 330

43. bls (2-Chlorolsopropyl)
ether 108-60- I 10 330

44. 4 -Methylphenol 106-_-5 10 330.

45. N-Nitroso-dl.n-

dlpropylamine 621 -64- 7 i0 330
46. Hexachloroethane 67-72- i i0 330
47. Nitrobenzene 98-95-3 I0 330
48. Isophorone 78-59-I I0 330
49. 2 -Nicrophenol 88-75 -5 !0 330

50. 2,4-Dimethylphenol 105-67-9 i0 330
51. Benzoic acid 65-85-0 50 1600
52. b£s (2- Chloroer_hox_-)

methane 111-91-1 I0 330
53 2,4-Dichlorophenol 120-83-2 10 330
54. 1,2,4- Trlchlorobenzene 120- 82-1 10 330

55. Naphthalene 91-20-3 i0 330
56. 4-Chloroanillne 106-47-8 i0 330
57. Hexachlorobutadlene 87-68- 3 10 330
58. /,-Chloro-3-methylphen01

(para- chloro-me_a- cresol) 59-50-7 10 330
59. 2-Methylnaphthalene 91- 57-6 I0 330

60. Hexachlorocyc lopentadlene 77-47-4 10 330
61. 2,4,6-Trlchlorophenol 88-06-2 10 ' 330
62. 2,4,5-Trichlorophenol 95-95-4 50 1600
63. 2 -Chloronaphthalene 91-58-7 I0 330
64. 2-NitroanIllne 88- 74-4 50 1600

65. Dimethylphthalace 131-11-3 10 330
66. Acenaphthylene 208-96.8 i0 330
67. 2,6-Dinltrotoluene 606-20-2 10 330
68. 3-Nitroanillne 99-09-2 50 1600
69. Acenaphthene 83- 32-9 I0 330

(continued)
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PNL-ALO-345
Attachment 1
Page 2 of 34

Ou_ntltatlon Limits**

Wa_er Low So_l/Sedimen_ °
Semtvolatile_ ..... CAS Nu_ber _g/L _g/Kz

70. 2,4-Dinitrophenol 51-28-5 50 1600
71. 4-Nitrophenol 100-02-7 50 1600
72. Vibenzofuran 132-64-9 i0 330
73. 2,4-Dinitrotoluene 121-14-2 i0 330

74. Diechylphthalate 84-66-2 I0 330

75. 4-Chlorophenyl-phenyl ether 7005-72-3 I0 330
76. Fluorene • 86-73-7 I0 330
77. 4-Nitroanillne I00-01-6 50 1600

78. 4,6-Dinltro-2-methylphenol 534-52-I 50 1600
79. N-nltrosodlphenylamlne 86-30- 6 I0 330

80. 4-Bromophenyl- phenyle chef 101-55-3 I0 330
81. Hexachlorobenzene 118- 74-1 I0 330

: 82. Pentachlorophenol 87- 86-5 50 1600
83. Phenanthrene 85-01-8 I0 330
84. Anthracene 120-12-7 i0 330

85. Dl-n-butylphthalace 84-74-2 I0 330
86. Fluoranthene 206-_-0 I0 330

87. Pyrene 129-O0-0 I0 330
88. Bucylbenzylphrlmlate 85_68-7 I0 330
89. 3,3' -Dichlorobenzidlne 91-94-I 20 660

. .

90. Senzo ia) anthracene " 56-S5-3 10 330
91. Chrysene ' 218-O1-9 10 330
92. bls(2-Ethylhexyl)phthalate 117-81-7 I0 330
93. Di-n-octylphthalate 117-84-0 I0 33D
94. Benzo(b) fluoranthene 205-99-2 I0 330

95. Benzo(k) fluoranthene 207-08-9 I0 330

96. Benzo (a)pyrene 50-32-8 i0 330
97. Indeno (I,2,3-cd)pyTene 193-39-5 i0 330
98. Dibenz (a,h)anthracene 5_-70-3 I0 330
99. Benzo(g,h, i)perylene 191-24-2 lO 330

b Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for
SemiVolacile TCL Compounds are 60 times the individual Low Soil/Sedlmenu
CRQL.

* Specific quancitation limits are highly matrix dependent. The
quantitation limits listed herein are provided for guidance and may non
always be achievable.

** (_antltatlon limits, listed for soil/sediment are based on wet weight. The
quantitatlon limits calculated by the laboratory for soil/sediment,
calculated on dry weight basis as required by the contract, will be
higher. .

C-5 2/88
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mL of sauple extract. This will give a concentration of 40 nK/uL o£
each consti_uent.

3.2 Prepare calibration standards at a minfmum o£ give concentration
levels. Each calibration standard should contain each compound o£
interest and each surrogate standard. (Sem CC/_ calibration in
Exhibit E got calibration standard couceutration.)Great care must be
taken to maintain the inteKri_y og all standard soluttor_. Store all
standard solutions at -lO'C to -20"C in screw-cap amber bottles with
teglon liners. Fresh srJa_ard8 should be prepared ever 7 _elve months
at a nl_. The continuing calibration standard should be prepared
veekly and stored at 40C (_2"C).

4. Calibration

4.1 Each C_/F_5 system nust have the hardware L_med to nest _e criteria
listed In Exhibit E £or a 50 n K injection of decafluorotriphenyl
phosphine (DFTFP). He sanple analyses can beKin until ali these
criteria are ms=. This criteria nust be demonstrated mach 12 hour
shi_t. DFT_]? has to be injected to nest 1_= criterion.
POStoacqu£sitton nanipulation o£ abundauces is not acceptable.

4_2 The-internal sl_andards selected In parag_'eph 2.3.1 should pernit nest
c_uts of interest In a ch_ouatoKram to have retention tines o£
0.80 to 1.20 relatlye to the internal standLtd8 (see instructions for
Fern VI, Initial _alibration I)a_). Use the base peak ion fron the
specific .internal s_Lard a8 the prin_ty ten for quanti£tcation, _!_:_nd
in Ezhlhit E, Table 2.2. If inte_erences are noted, use the next =_sc
intense ion u the secondary ion, i.e. For 1,4-dlchlorobeu=--ue-d 4 usa
n/z 152 for quan=l£1cation.

4.2.1 The in=ernal St_LUdazda are added to al1 calibration s_sndards

and all sanFle extracts Just prior to analysis by GC/MS. A 10
uL aliquot of the internet st__:d solution should be added to
a 1 aL aliquot of calibration s_sndards.

4.3 Analyze 1 uL of mach calibration standard and tabulate =he area of =he
pr_uax'y chazactertstlc ion aga£nst concentration for each compound
_:cludin K the surrogate cca_omu_. Calculate rela:tv_ response fat=ors
(RRF) £or each compound usinS Equa:lon 1.

_nere:

Ax - Area o£ the characteristic ion for the compound to be measured.

Als - Area o£ the characteristic ion £or the spect£!c internal
s_d fron Exhibit E.

C£s - Concentration o£ the internal standard (ns/uI,).

Cx - Concen_atiou of the compound to be measured (nK/uI,).

Do33/SV 2/88
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&.3.1 The average rela:tve response factor (I_ELE')should be calcula:ed
for all compounds. A system performance chock must be made
be£ore =his calibration curve is used. Four compounds (cho
system performance chock compounds) are checked for a =inim_
average relative response factor. These compounds (Cho $PCC)
are N-r_troso-di-n-propylam£ne, hexachlorocyclopencad£ene,
2,&-dinitrophenol, 4-nitrophenol. See instructions in Exhibit
E got Form VI, l_Ltial Calibration DeCa for more details.

4.3.2 A _ RelativQ Standard l)mviacton (tRSD) is calculated for

thirteen compounds labeled cho Calibration Chock Compounds
(CCC) on Form VI SV and in Table 2.3, Exhibit £, III SV. A
n_xl_m i RSD is also spectgied £o: =hose co:pounds. These
cri=erla mum= be m= £o: Cho calibration curve =o be valid.

/,.6 A chock o£ cho calibration curve must be per£ormed once every 12 hours
during analysis. These criteria azo described iu ds_il in =he
lnsCx_cCions £or Form VXX. Calibration Chock. The m£n£mm relative"
response £accor £or cho system pLr£ormance chock compounds muse be
checked, lg =his crlterla is met, =he relative response gactors o£ all
compounds azo calcula=od. A percent dif£erence o£ =he daily (12 hour)
relative response £acr_r compared to =he average relative response
£actor _rou =he initial curve is calculated. A aax_ percent
dl££oronce is allowed lo= each c_ flaued as 'CCC' on Form VII.
Only Lfter both =hess c_terla are mint can sm:Fie analysis begin.

6.5 ln=ornal st_xLard rosponsoa and ro=ention =1:es in ali s_lards mum=
be evaluated during or tamdlar41y after data acquisition, lg =he
re=en=ion =the go: any ln=er:_l standard changes by more _ 30
seconds groa =he lar_s= daily (12 hour) calibration standard, =he
chromatographic sys_n aust be lnspecrAd for n_l£_=nction:, and
corroc=io_ Lade am required. The extrac=ed ion curron= progllo (EICP)
og =he internal s_andard_ _A_C be _onltored and evaluated got each

standard, lg e-ICl' area go: any lnr_rnal standard char_es by _ore r_an
a gac=or og tvo (-50t to +lg0t), _h_ ms spec_oaet_:ic sys=o: nust be
Inspected got aal_nction and corrections made as appropriate. _hen
corroc=tons are made, reanalyst_ og samples analyzed vhile the sys=ea
va: _algunctio_ is naco_ary.

5. CC/H_ Anayv_Is

5.I The gollo_In_ instruaon_al para_eter_ are required for all pergor_anco
tests and got all sample analyses:

Elecr_on Energy - 70 velr_ (ne_)
N_u,s E.anp - 35 te 500 aau "

Scan Ttao - no= to ez:ood 1 _econd per scan

5.2 Co_lne 0.5 aL og =he base/neutral extract and 0.5 aL og acid grom =he
water extract prior Co analysis.

5.3 Internal standard solution le added =o each sample extract. For water
and/or medt_ soil extracts, add 10 _L o£ internal standard solution Co
each accurately aea:urod 1.0 aL og san_le extract, l£ the low soil

D..36/SV 2/88
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assiKrment of the sample component l_tT from the total ion
chromatogram, the RRT should be assigned by u:ing extracted ion
current profiles for ions unique to the component of interest.

6.1.2 For comparison of s_udard and sample component nus spectra,
mass spec_a obtained on _he contractor's GC/KS are required.
Once obta£ned, r_ese standard specr_:a may be used for

" identification purposes, g_ if the contractor's GC/q_S meets
the DFTPP daily '.'uning requiremenr.s. These standard spectra
may be obtained from the run used to obtain reference RItTs.

6.1.3 The requirenents for qualir_u_ive verification by comparison of
nass spectra are as £ollows:

6.1.3.1 All ions presant in the sr_mdard nabs spectra at a
relative £ntens£ty Kwea_er _ 10t (most abundant

• ion in the spact_un equals lOOt) _ be present in
the sauple 8pec_rua.

6.1.3.2 The relative intensities of tons spect£ted la (I)
.:.- _Aat aK:ee vithin plus or minus 20t betveen the

s_sndazd and smsple spect-=a. (Exanple: For an. 1on
vtth an abmxhn_e of 50t In the standezd spectra,
the corzespondln K sanple ion abundance must he
be tveen 30 and 70 pe_. )

O lens Kzeate: k let .la the _ spect'=um but aet
6.1.3.3

present in the &J;aJM]a;3[ spect-_ma muat be considered
and accounted for by rbe analyst na_= s the
compazlsen. Xn Task XXX. rJaeveri_Icat£on process
should £avor false positives. Ali co:pounds neetlnK
the identi£icatlon criteria nust be reported vith
thelr spectra. For all_compounde below the CRQL
report the act_Aalvalue followed by "J". e.g. "3J."

6.l.a If a compound cannot be verl£ied by Ltl of the cr£t:erta in "
6.1.3. but: in the technical JmlKenent of the mass spect_Ll
interpretation specialist, the £da_lcatlon is correct:, then
the Con_actor shall repoz_ t_at identification and proceed
vtth quant:Iflcat:ionin 7.

6.2 A library search shall be execut:ed for non-_ sample couponent:s lo:
the purpose of teen,at:lye ident:iftcation. For _hls purpose, the 1985
release of the Nat:lonal Bureau of S_andards HAss .Spectral IJ.brary (or
more recent release), con_alnin K _2.261 spectra, shall,be used.

6.2.1 Up to 20 nonsurrogate organic ceupeund8 of Kreatest apparent
concentration not: list:sd in Exhibit C -for _he coabined base/
neutral/acid fract:ion shall be eeutattvely identified via a
forvazd search of the nS ms spectral libra=y. • (Subs_tnces
vith responses less rJ_m 10_ of the nea=eSt int:ernal standezd
are not: required to be searched in rS_s fuhion). Only a_t:e:
visual conpa=ison of san_le spectra with the nea=est library
searches will the ms spectral £ntez_retat:ion specialist:
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corrections made as required. The extracted ion current profile (EICP)
of the Internal st_tnderds must be monitored and evaluated for each
sample, blank, _tr:L_ spike and mJtr:L_ spike duplicate. The criteria
are described in detail in cho lnst:uct£ons for Form VIII, Internal

S_anda:d Area Su=uary. If r_e EICP area for any internal standard
chanses by more than a factor of tvo (-SOt Co +100_), the mass
spectrometric system must: be inspected for malfunct£on and cor_ect£ons
made as eppropr£ate. If cho analys£s of a subsequent sanple or
standazd indicates chat the system tj f_nctioning properly, rheas
corrections may tsoc be required. The samples or s_xlards vith EICP
areas ouCs£de Cl_ I/malts m_st be re-analyzed, and c::eated accord£tsS to
7.1.1 and 7.1.2 below. If car:actions are uade, Chats the laboratory
must demonstrate that the mass spectromsC:lc system £s functioning
properly. Th£s must be accomplished by the analysis of a scandazd or
sample chat d_s meet _he EICP criteria. After corrections are made,
_he re-analysis of sanple8 analyzed vh£1m chs systen was nalfunct£on_ng
is required. .

7.1.1 If a_te: re-analysis, the EICP areas for all internal sr_ndarde
are inside the contract llatcs (-SOt to +lOOt), chets the

.:: problen vtth the first azmlys£8 £J ¢omJ:Lde_ed 1:o trove beets
vit_Lts the control of the 1sheraton. Therefore, only submit
da_a F:_,a the analysis vtth EICP= wlrJ_Ln the contract llalt8.
Th_s la considered the _ analysis and uMst be reported as
such on all data dellverables.

7.1.2 If chs ra-analysis of the unple does net sol_ the problem,
i.e., the EICP areas are outside the _t:r4_t. ItnlrJ for bath
analyses, than submit the F.tC]? da_s end ssapla data from both
a.ua_yses_. Dlst£nSulsh be_eets t/m /_Ltlal amLlys£e and the
re-analysis on til dar_ dellverable8, uatnK the sample suffixes
specif£ed in Ezh£bit B. Document £ts the Case Narrat£ve all
Inspection and coz_ect£ye act£ons r_ken.

7.2 The relatt_ response factor (RRY) from the dLtly :r_ndard analys£s £s
used to calculate the content,:arian in the sample. Secondary £ons may
be used t_ intez_erences are presetst. The area of 8 secondary £ots
cannot be subsc£tutad for the area of & pr£aazy fen unless a relative
response factor Ls calculated usin K cho secondaz7 ion. _hets TCL
Compounds are below contract: requ/zed quancltat£ots 1Lmtcs (CI_L) but
the spectra meets the £dent£f£caC£on cr£ter_a, report: the concentration
with a "J." For eza=ple, ££ CRnL £s 10 u&/L and concatstrat£ou of 3 uK/L
£s calculated, report: as "3,;."

7.2.1 Calculate the concenCratlon In the sample _sln 8 the relat£vp
response facto: (E,B3') as determined in paragraph &.3 and the
follovin 8 equation:
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7.4.5 Z£ the 88mple vtr_ s_-rosate recoyer£es outs£da the 1t:1t8 £s
the sample used for the mst=ix spl_s a_d _strix sptl_ dupl£cats
and the suz_oga=o :ecoyertes o£ the n_t:lx sp£1£e a_4 Isr:Ix
sptks d_pllcats show the same patten (i.e., outside the
1/.mtr:). then the sample, m,ttz'J.: sp£1r.o m'_d mtrlx sp:i.ks
dupl£ca=e do ]_X roq_L=o :s-anaZysts.

Docunsn= in the n_-ra=lve the stallarl_y In suz_oKs=s
recoveries. .

..-..

Q

0
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Table 4.

Cl_zaccer£sctc lo_s for Semtvolac£1e TCI, Coml}o_ds
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Table 5.

Cbazactertstlc Ions for Pestlctdes/PCB8

Parameter Primary ]:on , Secona*r_/ fonts)

Alpha-_IC 183 181, 109
k_-KHC 181 183, 109
Z)el_-J_HC 183 181, 109
Ga_a-Z_ZC (Z_L_la_e) 183 181. I09
Hep_schlor 100 272, 274
,Ll.d_£n 66 263, 220
Hept:achlo: Epoxtdo 353 355, 3.51
Endos_l£an I 195 " 339, 341
Dle ldztn 79 263, 279
A,4'-DDE 246 2&8, i76
Endr£n ., 263 82, 81
Endosud.£an II 337 339, .3_1
4.4' -DDD 235 237, 165
_Los..t£an Sulfat:e 272 387, _2
4,4' -DDT 235 237, 165
Kechoxychlo: 227 228
ChZo=dm3m(alpha and/or ipmma) 373 375, 377
Tozaphene 159 231, 233
kroclo=-1016 222 260. 292
Azo_1o=-1221 190 222. 260
J_zoclo:-1232 190 222; 260
Jtzoclo:-1242 222 256, 292
A_:oclo:-1248 292 362. 326
Azo01o=-1254 292 362, 326
._oelo=-1260 360 • 362, 394

t_t:one 317 67, 319
i i i i i
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Table 6.

Charac=er£st£c Ions for Surrogates and
Internal Standards for Sem£volatile Compounds

SURROGATES l:Timal"_ Ton. Secondary Ton(s)

]E'henol-d$ 99 /_2, 71
2-Fluotophenol 112 64
2,4, G-TT1b=oaophenol 330 332, 141
d-$ NJ.t:=obenzene 82 128, 54

2- FluorobLphenyl 172 171
Terphenyl 2_ 122, 212

" TNTERNAL STARDARDS

1,4- Dlchl.0robenzene- dr, ]52 115
B_h:]_l.ene-d 8 136 68
Acenapthene.dlO 16/_ 162, 160

l:Imnan1:h:eue, dlO 188 94, 80
C_.,ml-dl2 240 . 120, 236
perylene-al2 264 260, 265
j i i i i
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This Section outlines the minimum quality control (QC) operations necessary (
to satisfy the analytical requirements associated with the determination of
semivolatile organic TCL compounds in water and soil/sediment samples. These
QC operations are a_ follows:

o Documentation of GC/MS Mass Calibration and Abundance Pattern

o Documentation of GC/KS Response F_ctor Stability

o Internal Standard Response and Retentlon Time Monitorln 8

o Method Blank Analysis

o Surrosate Spike Response Monitoring

o Hatrlx Spike and Matrix Spike Duplicate Analysis

PART I - TUNYNG _ GC/_IISMASS Cal_bI_

!. _maa_z

lt i8 necessary to establish cba= a Kiven GC/KS meets the standard mass
spectral abundance criteria prior co initiating any on.$oin K data
colleccion. This is accoaplish_A through uhe analysis of
Decafluoro criphenylpho sphAna (DFTPP).

Definition: The Cvelve (12) hour V.tleperiod for GC/q4S system tunin K
and standards calibration (Init_l or con_Inulng calibration criteria)

l_ormtory aubs_Cs as doc__s_i_m of a con_lia:_ frame. The time t
pe_A_l e_ds a_er _velve (12) hours has elapsed accordAn s to r_e systemclock.

_. 1 D_a£'£uorocrtphenylphosphine (DFTP¥)

1.1.1 Each _C/_S sys_ea used for r_e analysis of sem£volatile or
pesticide TCL compom_ts must be hardware tuned to meet the

. abundance criteria listed in Table 1.2 for a 50 nK injection of
decafluorotriphenylphosphine (DF1T¥). DFTPP may be analyzed
separately or as paec of Ge calibration standard. The
criteria must be demonstrated daily or for each twelve (12)
hour period, vhicheve: is ac_e frequent, before samples can be
analyzed. DF1TP mueC be injected co meet this criterion. If
required, background subtraction must he straightforward and
designed only to eliai_ace column bleed or instrument
background ions. Background subtraction actions resulting in

• spectral distortions for cho sole purpose of :eettng Ge
contract speciflcaCion_ _e unacceptable. NOTE: Ali
£nstz_=ent conditions mzsC be i_enttcal co Chose used in sample
analysis, except chat a different temperature program may be
used.

1.1.2 Whenever the Contractor cakes corrective action which may
ch_e or affect the Cun_ criteria for DFTPP (e.g., ion

source cleaninK or repair, etc.), uhe tune must be verified C_-------_.,. ,,_= rk, !2-t-_,,__,__-.!ng,'equ_ramentm

E-29/3V 2/88
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TABLE 1.2. DFITP KEY IONS AND ION ABUNDANCECRITDIA
i i mmi ii i Hl lm i li iii

Kass Ion Abundance CriCeria
i

51 30.0 - 50.0 percent o£ nass 198
68 les_ r_Ln 2.0 percent of mLSS 69
70 less r.han 2.0 percent: of mass 69
127 40.0 - 60.0 percent: of Juuls 198
197 less _ 1.0 percent of mass 198
198 base peak, lO0 percent: relative abundance
199 5.0 - 9.0 percent of mass 198
275 10.0 - 30.0 percent of ms 198
365 _'eat:er t:ha_ 1.00 percent: of mIJls 19U
441 present but less than mass _3
_,_2 Kre&ter _ &0.0 percent of mass 198
_3 17.0 - 23.0 percent: of mtse _2

t i i i| i t

1.2 Documentation

The_'Contractor shall provide _locumentation of _.he calibration Au _he
form of a haz Kraph specmrun and _Ls a nasa listiu K.

1.2.1 The Contractor Shall conplete a Fern V (GC/KS TuninK and t_ss
Calibration) each ciae en analytical system ts t_ned. In

C addition, all samples _r.m_(_rde, blanks, la_rix spike_ _nd
e 4

• uaL-J:lx sp/]_e dupltcat:es _snLly=ed durin s a pazl:iculaz tune amsC
• be mmaar£zed in chzouoloKlcal order on the bottom of the

appropria1:e Form V. Det:t£1ed instruct:ions for _.he complol:iCn
of. Form V are found in Exhibit B, Section III.

PART 2 - CALYBRATIOZq0F THE GC/MS SYSTEM

2.

Prior to the analysis of sanples and required blanks and a_ter t_lluK
criteria have been net, the GC/HS systea must be initially ca]/brated
ac a mlnlamn of five co_=en_raC£ons Co determir_n r_e lir_artcy of
response utilizin K TCL conformal sr_mdarde. Once the system has been
calibrated, the calibration muse be verified each twelve (12) hour ttmew

period for each GC/_S system.

2.1 Prepare calibration sr_ndarde as described in Exhibit D SV. Secc£on IV.
co yield the follovtnK speci£ic concencracions:

2.1.1 Seatvolattle TCL ConFounds

Initial calibration of senivolatile TCL compounds ls required
at 20, 50, 80, 120, and 150 total nanoKrams. If an aualyte
sat_zates at the 160 to_al nanoKram concent-ratton level, and
the GC/KS system Is calibrated co achieve a detection

_ of less _ the the mustsen_Itlvi_ laboratory
• document lt on Form VI and In the Case Narrative, and stretch a

qua ntt_ation report and RIC. In _hls instance, _he laboratory

.e-3o/sv 2/88



.. PNL-ALO-345
Attachment I
Page 19 of 34

should calculate the resul_ based on a four-point initial

calibration for the soectftc analT_e. The use of a secondary
%

ten for quantttation is RD_ allowed when there are sample
interferences with the primary ion. If secondary ion
quantttation is performed, document the reasons in nhe Case

Narrative. Nine compoundJ: Benzoic Acid, 2,4-Dinitrophenol,
2,4,5-Trlchlorophenol, 2-Nlcroan111ne, 3-N£troaniline,"

4-Nitroan£11ne, 4oNltrophenol, &, 6-Dlr_t-ro- 2-Methylphenol, and

Pencachlorophenol will only require • four-point initial
calibration at 50, 80, 120, and 160 to_al nanograms since

deletion at less than 50 nanograms per injection is difficult.

2.2 The USEPA plans to develop performance based criteria for response
factor clara acquired during this program. To accomplish this goal, the
Agency has specified both the concentra_ion levels for initial
calibration and has also specified the sp_if£c £nternal standard to be
used on • compoundoby-compound _ls Tor quln_stion (Table 2.2).
Esnabllshment of s_r.dard calibration procedures is necessary and
d_vtations by the Contractor vii1 net be allowed.

2.3 Analyze each calibration standard and _bula_e the are• of the primary
characteristic ion (Exhibit D SV, Table &) as•inst concentration for

each compound Including all ten.rat1: required surrogate compounds. The
relative re_entton rimes of each _Epound Ea _ach calibration run

should agree within 0.06 relative retention time unir_. Late elutin K
compounds usually will have much b_et agreement.• C
Using Table 2.2, calculate the relative response factors (WU') for each
compound at each concentration level using. Equation 2.1.

-% el.,
REF - ----x---- Eq. 2.1•

Als Cx

where,

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

Ai_ - Area of the characteristic ion for the specific internal
s_._ndards from Table 2.1 or 2.2.

Cia- Concentration of the internal srJndard (ng/uL).
Cx - Concentration of the compound to be measured (n_/uL).

2.3.1 Usin K the relative response factors (RRF) from the Iniclal

calibration, calculate the percent relative s_andard deviations
(tRSD) for compounds labeled on Form VI as Calibration Check

Compounds and shown in Table 2.3 (s_e 2.6.2) using Equation
2.2.

tRSD - _ X i00 Eq. 2.2

where, C
RSD "-- P..-!a__4_veS_aD_c_a_rd_Deviation
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(,, SD - Standard Deviation of irdtial respo_e factors
(per compound)

where: SD Z x)2
1 (xi -

N-1

x - • mean of initial relative response factors (per
compound)

The tRSD for each individual Calibration Check Compound :u=c be
_ or equal Co 30.0 percent. This criteria must be met

for Cho initial calibration Co be valid.

2.4 A syscem patio=manta check must be per£oraed co ensure Chat mintnnm
:" average relative response £actors are met before the calibration curve

is used.

2._i.1 For seetvolatiles, the System Performance Check Co:pounds
(SPCCa) are: N-Nitroso-Di-n-Propyl,
Hexachlorocyclopent_me, 2,A-Dinitrophenol and A-Nitrophenol.
The alntau: acceptable average relative response factor (U[_)
for _ese co=_otmd_ Is 0.050. SPCCs t_ically have very low

C RRYs (0.1-0.2) and r_nd-to decrease In r_eres_)onse aus
chromatographic system be_ _ _steriora_e or the standard
Sar_riLl begins Co deteriorate. These compounds are .usually
Cho first to show poor pe_orma_ce. Therafo=e, they :ast meet

alnteua requtreaent when rbe system is calibrated.
• 0

2.&.2 The initial calibration is _s_d only after bath cho tRSD for
CCC coep0unde and _e _ k_ for SPCC hive been met. Only
after both these criteria are met can sa=ple analysis be_n.

2. $ Documentation
• .

Once the initial calibration is validated, .calculate and report the
average relative response factor (_) and pe=cent relative sr_LLtd
deviation (qP.SD) for ali TCL confounds. The Contractor shall complete
and submit Form V (the GC/_5 t_:ne for tha _cial calibration) and Fo=n
VI (Initial Calibration Da_a) for each instrument used to analyze
samples under this protocol. Detailed instructions for conFletion of
Form VI are in Exhibit B, Sect-ion III.

2.6 Continuing Calibration .
...

A calibration standard(s) conr_tnlng aii semtvolaCila TCL co_potmds,
including ali required surrogates, must be analyzed Qach t_elve hour8
during analysis (see definition :£ twelve hou_ time period, ipara_raph
1. of this Section). Compare the relative response factor data from

(_ the standards each twelve hours with cho average relative response
factor from cho initial calibration _or a specific instrument, a
system performance check must be made each twelve hours. • If the SPCC

E-32/SV 2/88
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C criteria are met, • comparison of relative response £•ctors is made for
all compounds. This ts rho same check that: ts applied during the
£nttt•l calibration (Form VI). I£ r.he minimum relative response
factors are not met, the system must be evaluated and corrective action
must be uken be£ore sample analysis heroins.

2.6.1 Some poss£ble problems are s_andard m£x_e desr•dat£on ,
injection pore £nlet cont_uninaCton, cone•mim•rien at the front
end o£ the analy_cal column, and active mites in the column or
chromatoKraphy system. This check must be aet before analysis
besins. The minimum relative response £•ctor (]¢RF)got
semtvolat£1e System Performance Check Compounds (SPCC) ts
0.050.

2.6.2 C•lihr•tton Check Compounds (CCC)

After rho system performance check ts met, Cal£brarAon Chock
! Compounds listed tn Table 2.3 are used to check the validity o£

r.he initial calibration. Calculate r.he percent difference
usin K Equation 2.3.

• t Difference - ..-- x 100 Eq. 2.3

C'! vhere, RIll

" _l - aver_Se response facr_: from initial "_
callbraclon.

RRFc - response facto_ from current verification check
standard.

2.6.2.1 If the percent d/_ference for any compound ts
• _re'atet than 20t, the laboratory should consider

r_s a valn/ng limit. If the percent difference for
each CCC Is less than or equal to 25.0t, the initial
ca!£br_tion ts m_suaed to be valid. If the criteria
are not net (>25.0t difference), for any one
calibration check co:pound, corrective action
be taken. Problems stn£1ar co those listed under
Slac could affect this crtcert•. If no source of
the probla can be determined after corrective
action ham been r_ken, • new £nltial five point

, calibration MUST be generated. These criteria MUST
be net before smnple analysis begins.

'
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O TABLE 2.3. CALIBRATION CHECK COV,POUND$ (r.I I I

Base/Neutral Fraction Acid Fraction
i i i i

Acenaphthene &-Chloro- 3-He thylphenol
1,4- Dichlorobenzene 2,4 - Dichlorophenol
Hexachlorobutadiene 2- Nitrophenol
N-Nitroso-di-n-phenylamine Phenol
Di-n-oc_ylph_late Pentachloropheuol
Fluoranthene 2,4,6- Trichlorophenol
Benzo (a)py_ene

l I I l I I IIIII

2.6.3 Concentration Levels for ContinuinK Calibration Check

The USEPA plans to evaluate r_e leek term sr_bl_J,i_ of =espouse
faccors during this proKram. St_ndardixacion amen K co.race
laboratories is necessary co reach these lon S cerro Koala. Aloe K
vith cent-tact specified concentrar_'Lons for initial calibration,

,_.. the USEPA is requiring specific concentrations £o= each
continul:_ calibr,stlon standard(s).

2.6.3.1 The ©oncen_ration £o= each semlvolar_le TCL compound

in _he contlnuin K calibration stendal(s) is 50
tomsl nanograns for all confounds.

2,7 Documentation C

The Con_actor shall complete and submit a Form VII for each GC/MS
system utilized fs= each _velve hou: time period. Calculate and report
the relative response gactor and pe=cent dif£erence (tD) for all
compounds. Ensure rJ_t rJ_e minimum RRF isr semivolatile SPCCs As
0.050. The percent dAf_.rence (tD) isr each CCC confound :us= be less
r_sn or equal to 25.0 percent. Additional instructions for co:plectn 8
Form VII are found in Exhibit B. Section III.

PART 3 - METHODBLANK ANALYSIS

3.

A metJ_od blank is a volume of delonlzed, distilled laboratory water for
rater samples, or a purified solid matrix for soil/sediment sm:plea,
carried throuKh the entire analytical scheme (extraction,
concentration, and analysis). For soil/sediment samples_ a solid
matrix suitable for semlvolatlle analyses is available grom.E_Sl_tLV.
The method blank volume or veiKht mASt be approximately equal _o _che
sample volumes or sample veiKh_s being processed.

3.1 Method blank analysis mast be performed at the £ollovinK £_squency.

3.1.1 For the analysis o£ 8emlvolattle TCL confounds, a me_hod blank /

• analysis :net be performe d once:

_--35/SV 2/S8



PNL-ALO-345 .• .

Attachment 1

Page 24 of 34

o each Case OR- 9

o each 14 calendar day period during which samples in a Case
are received (said period beg£m_tn s v£th the receipt of the
first sample £n that Sample Delivery Group), OR

o each 20 samples in a Case, including mntr£x spikes and
reanalyses, that are of s£ailar saer£x (rater or 8o11) or
similar concentration (sell only). OR

o whenever samples are extracted by the sane procedure
(sepazatory £unnel, cont/_uous liqu_d-liquid extraction, or
sonlcat£on).

whichever is mosg free-ro.ns, on each GCyq_qor GC system used to
analyze samples.

: 3.2 It _ the Concractorts responsibility to ensure chat method
£nter£erences caused by conCamtnanca in solvonCs, reasencs , f;lasswaro,
and ocher sample process£u8 hLrdware that Zead co disc:ace arr_fact8
and/or elevated b_selJLnos £n _ chrouatogcan8 be mf_Lm_ed.

3.2.1 For the purposes of this protocol, an accepcable laboratory
method blank shouZd set the crlcerh of paras;capb 3.2.1.1 and

• 3.2.1.2.

C 3.2.1_L A method blan_ for sen_TolaL-Lll anatyrls suse
contain less than oi equal to ££ye-l::bses (_T) the
Contract bquired _cac£on Ltn1_ (_ tree

• F_tb£t ¢) of cho phthalace esters in cho TCL.

3.2.1.2 For aZ]L ocher TCL coupeunds uoC listed above, the
method blank nust conca_ ]Less than or e_st to the
Colucract: Rsqul_ed Quant_tion IAJ_t of ',mxy S_le
TCL analyCo.

3.2.2 If a laboratory nechod blm_ exceeds these cr£teria-,
Contractor ro:st consider the analytical systen to be out of
control. The source of the conr_alnat£on must be £nves.tlgated
and appropriate corrective measures _ be taken and
doc_uRnted heifers :f_:wchtr smnple _malysb proceeds. All
smaples processed wich • nechod blank that £s ou_ of control
(i.e., co_CaminaCed) IiUST be reezcracted and reanalyzed at no
_lont_L cost to the AI;ency. The Laboratory Ktuager, or h_s
designee, must address problems and solutions in the Case
Narrative (Exhibit B).

3.3 Docunencation

The Contractor shall report resulca of _ethod blank analysis using the
Organic Analysis DeCa Sheet (Fema I) and the form for e_nCatlvely
identified compounds (Form I, TIC). Iu addition, the samples

_. associated with each method blank must be summarized on Form IV (Method
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TABLE 4.2. CONTRACT_Ullt_ ST_Ut0CATESPIKE RECOVERYLIKITS

Fraction Surrogate Compound Water Lov/Mediua Soil

BNA Nlt_obenzene-d_ 35-114 23-120
HA 2- Fluorob iphen_l 43-116 30-115
_A P-Terphenyl- d14 33-141 18-137

Phenol-alS 10-94 24-113
_A 2- Fluoro_henol 21-100 25-121

2,4, 6- Tribroaophenol 10-123 19 - 122
I IIIII I I

4.3 Treatment of suzTogate sp11_ recovery iu_ormsCion is a_cordl_ to
: pL_aszaphs 4.3.1 through 4.3.2.

4.3.1 Hethod Blank Suz_oKate Sp£1_ Recovez 7

The laboratory must _ the actions l_Jted below if recovery
of any one 8uzzoKate ccmpoum5 in _ the base/neutral or
acid fraction 18 outsld8 of ©on.act sur:osate spike recovery
1181t8."

C 4.3.1.1 • Check ealcuia_lons to ensure r_at _here aze no
arzors; eheck Anternal standard and su_osa,_

" _. 8pikLnK selur.tons to= dagradatlon, oonr_Ltnatlon,
• , t_; also cheek Sas_unont perfornmme.

4.3.1.2 Reans/yze the blank ex_act it steps In 4.3.1_1 fail i
, to reveal the cause of the nonco_pliant surreg_:e
-recoveries.

4.3.1.3 Rsszt=ac_ and r_malyze the bl_.

4.3.1.4 lf.'the :aeasures listed in 4.3.1.1 thru 4.3.1.3 tail
to correct the problen, the analytical syste: mast
be considered to be out of control. The p=oblem

be corrected before conL-l_. This nay uean
recalibrat-tn K the lnsL'L_amen_stion but lt my also
I_ more :extensive action. The specific coxTectlve
act-_m is leftup 1:o the C_/MS operator. _hen
suA'toKate recovery(iea) In the blank is outside of
the contract required vindovs, ali samples
associated vtth that blank MUST be reanalyzed at no
additional cost-Co the Agency.

• 4.3.2 Sample Sur:ogate Spike Recovery

The laboratory must* _a_'.t_e actions listed below Lt either o£

C the £ollovin_ conditions exists: I
J

E-38/SV 2/88



............................................... PNL-.A_LO-345 ...... ...
Attachment 1
Page 27 of 34

z-3_/sv 2/8s



PNL-ALO- 345
Attachment 1
Page 28 of 34

dellverable8, using the sample suffixes
specified in Exhibit B.

4. & Documentation

The Contractor shall report surrogate recovery da=a for the following:

o Me_hod Blank Analysis

o Sample Analysis

o Katrh Splke/_atrix Spike Duplicate Analyses

o All sample reanalyses chat substantiate a matTix e££ect

The. surroga=e spike recovery data is summarized su Cho SurroKate Spike
Percent Recovery Summary (Form XI). Detailed instructions for chs
completion of Fore li are in Exhibit B. Section III.

; PARTS - MATP.T._SPII_/MATRTX SPTI_ DUPLTCATEANALYSZS ('I_/MSD)

.o
o

In o=der co evaluate che ma_ e_ecC o£ the _auple upon the
analytical me_hodololy , cho USEPA ha_ developed the standard mixes
listed tn Table 5.1 Co be used for matrix spike and matrix sp£b
d_pllcaCe analyses. These compounds are subject co change dependln S

upon _vailabllity and suitability £ot usa as s_t=ix sp/kes_
_.1 HS/ESD Frequency o£ Analysis

& ss_rix spike and aatrix sp_ _licaCe must: be performed for each
group of samples of a slnllar matrix, once:

o ea_, Cue of £ield samples received. OR

: o each 20 £1eld smspleS in a Cue, OR

o each group o£ £ield smsples o£ a slnllar concentration level
(soils only), OR

o each l& calendaz day period dur£h g which £ield samples in a
Case vera received (said period beKlzn_n g vtth the receipt o£
the £1rsc sample In tha_ Sample Delivery Group),

whichever is asse £reouent.

5.2 Use the co_p_ listed in Table 5.1 Co prepare matrix spikln6
solur_lons according Co protocols described in Exhibit D SV. The
anLlytical protocols in Exhibit D SV stipulate chs aaotmc of matrix
splklng solution Co be added to Cho sample aliquo_s _prior co
extraction. Each aethod alloys for optional dilution seeps which :use
be accounted £o: when calculating percent recovery ag _e matrix spike
and matrix spike duplicate samples.

E-40/sv 2/88
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TABLE 5.1. MATRIX SPIKING SOLUTIONS (
I I III I II I

Base/Neutrals Acids

I,2,a-Trichlorobenzene Pentachlorophenol
Acenaphthene Phenol
2,&-Dinltro toluene 2-Chloropheno 1
Pyrene &-Chloro- 3-Me_hylphenol
N-Nitroso- Di-n- Propylamine 4-Nitrophenol
I,4-Dichlorobenzene
! II IIt I

5.2.1 Samples requ£rtn s optional dilutions and chosen as the matrix
spike/ matrix spike duplicate samples, _-t be analyzed at nhe
same dilution as the original unspiked sample.

.,

5.3 Individual coRponent recoveries of the matrix spike are calculated
usi _( Equation 5.1.

"? SSR- SE

" KatrL_ Spike Percent Eecovery - ,_,x 100 Eq. 5.1
SA

where

• SSR. - Spika Sample Rasulns • _
SR - Sa:pIe _sult
SA - Spike Added fro: spiking :ix

S.& Eelar_ive Percent Difference (RPD)

The Cont_:actor is required to calculate nhe relar/ve percent difference
" between the matrix spike and mar_ix spike duplicate. The relative

percent differences (RPD) for each component are calculated using
Equation 5.2.

DI - D2

RFD - x I00 Eq. 5.2
(DI + D2)/2

where

RPD - Relative Percent Difference
D1 - First Sample Value
D2 - Second Sample Value (duplicate)

• 5.5 Documentation

The matrix spike (MS) resulns (concentrations)for nonsplked
seaivolattle TCL compounds shall be reported on Form I (Organic
Analysis Da_a Sheet) and the matrix spike percent recoveries shall be f
su_aarlzed on Form lll (MS/MSD Recovery). These values will be used by

E-41/sv 2/88
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( EPA to periodically update existing performance based QC recovery
limits (Table 5.2).

The results for nons piked memivolattle TCL compounds in the matrix
spike duplicate (MSD) analysis shall be reported on Form I (Organic
Analysis Dae_a Sheet) and the percent recovery and the relative percent
difference shall be summarized on Form III (MS/MSD Recovery). The ItPD
data will be used by EPA to evaluate the long term precision of the
analytical method. Detailed instructions for the completion of Form
III are in Exhibit B, Section IXX.

TABLE 5.2. MATRIX SPIKE RECOVERYLIMITS*

I I I III II

Fraction Matrix Spike Compound Water Soil/Sediment
i ,|

BN 1,2,4- Tr tchlorobenzene 39 - 98 38 - 107
BN Acensphnhene 46 - 118 31-137

. _N 2,4-Dtnitrotolusne 24-96 28-89
..-

BN Pyrene 26-127 35-142
BN N-Nitroso- Di-n-Propylamine 41-116 41-126
BN 1,4- Dtchlorobenzene 36 - 97 28 - 104
Acid Pen_achloropheno 1 " 9-103 17-109
Acld Phenol 12-89 26-90

C Acid 2-Chlorophenol 27-123 25-102
A=Id h-Chloro- 3 -Methylphenol 23-97 26-103
Ac_ 4-NitTophe_ol 10-80 II-114

I I II I

PART 6 - SAMPLE ANALYSIS

6.

The intent of Part 6 Is to provide the ContTactor wlth a brief summry
of ongoing _ activities involved with sample analysis. Specific
references are provtdad to help the Contractor meet specific reporting
and deltverables requ/remene.s of this contract.

6.1 Sample Analysis

Samplss can be analyzed upon successful completion of _he initial QC
activities. _hen t_elve (12) hours have etapsed since nhe initial _une
was co:pleted, lt Is necessary to conduct an lnstTument t_ne and
calibration check analysis (described in Part 2 of this Section). Any
major systea maintenance, such as a source cleaning or tnsnallation of
a new column, may necessitate a recune and recaltbratton (see Initial
Calibration, Part 2). Minor maintenance should necessitate only the
calibration _reriftcation (Continuing Calibration, Part 2).

6.1.1 Internal Standards Evaluation - Internal standard responses and
retention times in all samples must be evaluated immediately
after or during data acquisition. If the retention time for
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PNL-ALO-345
................................................... Attachme_t- i..........

- Page 31 of 34

f

any internal standard changes by more then 30 seconds, the
chroR_'-ographlc system must be inspected for aal£unctlor_, and
correc_Lons made as required. The extracted ion current
profile (EICP) of the internal standards must be monitored and
evaluated for each sample, blank, matrix spike, and matrix
spike d_licate. The criteria are described in de_atl In the
instructions for Form VIII, Internal Standard Area Smmxary (see
_hibit B, Section III). I£ the extracted ion current profile
(EIC¥) area for any internal s_andard cha_es by more _an a
".'actor of tvo (-50q to 100t), from the latest daily (12 hour
the period) calibration standazd, the mass spectrometric
system must be inspected for malfunction, and corrections made
as appropriate. Breaking off 1 foot of the column or cleaning
the injector sleeve vi_l often /a_rove high end sensitivity for
the late elutlng compounds; repositionirq_ or repacking the
front end of the column will often improve front end column
performance. Poor injection technique can also lead to
variable IS ratios. When corrections are made, reanalyses of
samples analyzed vh£1e the system was mal£_xnctioning is
necessary.

.-._

6.1.1.1 I£ after reanalysts, the EICP areas for all internal
svJndards a_e £nsida the contract 11:1_s (-50t to
,_100t), then the problem vtth the first analysis is
:ousldered to have been _r_iu the control o£ the

laboratory. Therefore, only submit .da_ _t_ the

analysis vith EICPs _ :the contract llmt_s. This (
_Lsconside_ed the _ analysis and _r_-b_-
reported as such on ali data deltverables.

6.1.1.2 If the reana_.ysts of the sampte does _ot solve the
problem, I.e., the EICP areas are outside contract
lial_s for both analyees, then submit the EICP data
and sample data from both analyses. Dlsr£n_utsh
betv_en r_ £nltial analysis and the reanatysts on
all data dellve:ables, us£n_ the sample su_££zes
specified in F.wh£b£t B. Document in th_ Case

Narrative all inspection and correc_.t_a actions
taken.

5.1.2 Each analytical run must also be checked for salutation. The
level at vhlch an individual compound vtll _at_cate the
detection system is a function of the overall system
senslt:_vlty and the :_sa spectral chazactertsttcs of that
composed. The :Lultial method calibration (Part 2) requires
that the system should not be saturated for high response
compounds at 150 nano_rams for semivolatile TCT. compounds.

5.1.2.1 If the on-col_n concentration of any compound in
any sample exceed: the Initial calibration range,
that sample muat be diluted, the internal standard

J _ concentration readjusted, and the sample reinJected,

SV, Secondary ion quantization is only alloyed when _-

E-&3/SV 2/88
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component spectrum, both the (
processed and cho ray spectra must
be evaluated. In Task III, tl_e
verification process should favor
false negatives (F_h£bit D SV,
Section IV).

6.1.3.2.2 If a compound cannot be verified by all
og the criteria in 6.1.3.2.1, but iu

, Cho technical Judgement of cho mass
spectral lnterpreUCton specialist the
tdenti£1cation is correct, cho

• Contractor shall repot: the
tdentigtcatton and proceed v!_h the
quantttation.

6.1.3.3 A library search shall be executed £or nonsu_:o_ate
and non-TeL sample components for the purpose of
tentative identification. For r_is purpose, the 1985
or most recent _vatlable version o£ =he National
l_zeau of SCandazd8 Kass Spectral IAbrary,

":.: con_ 42,261 spectra, should be used.

6.1._ quan_cat_.on

6.1.4.1 Sm_volactle TCL components ldsnci£1ed shall be
quan_s_d by Cho tnternal s_mndt_d nechoa. The r
internal s_sndszds used She11 be the ones assi4p_ed
£n Table 2.2 of chi:. Section. The E/CP area of
chaJ:_cter:L_rl:ic ions of TCL analyt:e8 are used
(Zxl_b£c D SV, Section IV).

6.1._.2 An es_Laated concencrattgn _o= non-TCL courponents
tenta1:ively tdenti£'d.ed shall be quan_icated by the
Internal s_ndard method. For _uantification, the
nearest internal standard f=ee of tr_erfereuces must
be used.

6.1.4.3 Calculate surroBete s_andard recovery (see Part _)
f_r all m,rrosate compounds on all sn=Flee, blanks,
aatrlx s_£kes, and _trtx spike duplicates. If
recovery is within contractual li:its, report on
Form li (sem Exhibit B, Section III). l£ recovery
_J cur.side contrac_ml limits, take spect£1c steps

"listed in $urroKate Sp_e Recover!es (Part 4).

6.1.4.4 Calculate matrix spike and ntrlx spike duplicate
percent recovery (sem Pat_ 5) £or all compounds and
report results on Fo:m III (see Exhib£c B, Secclon
III). Calculate Rolac£ve Percent D££ferenc_s (RI'Ds)
for ali a_trtx sp£kins compounds and =eporc results
on Form lI/_ _. Ensu:e chat the proper frequency of

F.S/_SD analysis ts maintained. C
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( 6.I.5 Reporting and Deliverables

Refer to Exhibit B of this Statement of Work for specific
details on contract deliverables and reporting formats. Exhibit
B contains specific instructions for completing all required
Forms, as well as a detailed itemization of reporting and
deliverables requirements. Exhibit H contains the format
requiremenus for delivery of data in computer-readable forma_.

E-46/SV 2/88



APPLICABILITY

This procedure applies to the determinationof extractable semivolatile
organic compounds by gas chromatography/massspectrometry (GC/MS) after the
samples have been screened to estimate organic concentrationsaccording to the
procedure PNL-ALO-340and extracted from the sample according to procedure
PNL-ALO-344. The compounds covered by this procedure (target compounds) and
their contract required quantitation limits (CRQL) are listed in Exhibit C.
Concentrationand identificationare estimated for non-target compounds. The
procedure is in the USEPA Contract Laboratory Program (CLP) Statement of Work
(SOW) 2/88.

Problems can be encounteredwith target compounds as follows.
Dischlorobenzidineand 4-chloroanilineare subject to oxidative losses during
solvent extract concentration. Hexachlorocyclopentadieneis subject to
thermal decomposition in the CG inlet, chemical reactions in acetone
solutions, and photochemicaldecomposition. N-nitrosodiphenylaminedecomposes
in the GC inlet forming dephenylamineand thus can not be resolved from
diphenylamine present in the sample.



PNLTECHNICALPROCEDURE

TITLE" PNL-ALO-346,ANALYSIS FOR PESTICIDES/PCBsBY GAS CHROMATOGRAPHYWITH
ELECTRON CAPTURE DETECTION

APPLICABILITY

This procedure applies to the determination of pesticide and PCB compounds by
gas chromatographywith electron capture detection (GC/ECD) after sample
preparation described in PNL-ALO-34 . The compounds covered in this procedure
and their quantitation limits are listed in attachment 1, page C-6.

DEFINITIONS

None

RESPONSIBLE STAFF

• Cognizant scientist
• Analyst

PROCEDURE

See Attachment I for the detailed procedure for this GC/ECD analysis of
pesticide and PCB compounds. This procedure is the pesticides/PCBprocedure
in the USEPA CLP SOW 2/88 for Organics Analysis.

QUALITY CONTROL

See Attachment I for the detailed quality control procedures.

REFERENCES

USEPAContract Laboratory Program Statement Of Work For Organic Analysis,
Multi-Media, Multi-runcentration, 2/88, pages D-34/PEST through D-49/PEST in
exhibit D, E-48/PEST through E-64/PEST in exhibit E. Page D-34a, Revision
9/88, provides for use of wide-bore capillary columns.

kur,hor ,' r 'Dale Proj_:t gg'r. ' Dale qA9 Represent,at,ire l)at,e

Technical"T'Revive/_er_lr(/ .- Oat.e-- Line ggr: " l)lt_ ' l)ther ..... Date

Revision I_. .,/" _"fect.ive Date Page of
• 0 APR 2 6 l_,,q| l l
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Tar_e_ _ompo,u_d List (TCL_ and
_ontracC R@aui_.ed Ouanclcacion LimlCs (CROLI*

• . Ou@nClCaClon Li_Cs**.

Low Soil/Sedlmen¢ c

PeSI_cldeslPCBs ..... CA_ Numbe_ u_/L _ u_/K_

I00. alpha_BHC 319-8A-6 G.05 8.0
101. beca-BHC 319-85-7 0.05 8.0

102. delta- BHC 319-86-8 0.05 8.0

• 103. gamma-BHC (Lindane) 58-89-9 0.05 8.0

10_. Hepcachlor 76-_- 8 O. 05 8.0

105. Aldrin 309-00-2 0.05 8.0

106. HepCachlor epoxide I024-57-3 0.05 8.0
107. Endosulfan I 959-98-8 0.05 8.0

108. Dieldrin 60-57-1 0.iO 16.0

109. A,A'-DDE" 72-55-9 0.10 16.0

II0. Endrln 72-20-8 0.10 16.0

111. Endosulfan TI 33215-65-9 0.I0 16.0

112. 4,4'-DDD 72-5_-8 0.10 16.0
I13. Endosulfan sulfate 1031-07-8 0.I0 160

ll&. _,_'-DDT 50-29-3 0.10 16.0

115. Hechoxychlor 72-_3-5 0.5 . 80.0
116. Endrin ketone 53AgA-70-5 0.I0 16.0

I17 alpha-Chlordane 5103-71-9. 0.5 80.0

118. gamma-Chlordane 5103-7_-2 0.5 80.0
119. Toxaphene . 8001-35-2 I.O 160.O

120. Aroclor-lOl6 1267_-I1-2 0.5 80.0

121. Aroclor-1221 Iii0_-28-2 0.5 80.0

122. Aroclor:1232 I11_1-16-5 0.5 80.0

123. Aroclor-12_2 53_69-21-9 0.5 80.0

12_. Aroclor-12&8 12672-29-6 0.5 80.0

125. Aroclor-1254 11097-69-1 1.0 160.0

126. Aroclor-1260 11096-82-5 1.0 160.0

| ,

c Hedium Soil/Sediment Contract Required Quancicacion Limlcs (CRQL) for

- Pesclclde/PCB TCL compounds are 15 rimes the individual Low Soil/Sedlmenc=

- CRQL.

* Specific quancltacion limits are highly matrix dependent. The

quantization limits llsced herein are provided for guidance and may noc
always be achievable.

*_ Quancica_ion limits listed for soil/sedlmenc are based on we_ weigh_. The

quancicaclon Limlcs calculated by the laboratory for soil/sediment,

: calculated on dry weigh_ basis as required by the contract, will be

higher.

- C-6 2/88
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1. Sumlar _, of Mechod i_)

• _._ The hexane excraccs o£ water and soil/sedimenc are analyzed on a gas
chromatos_raph/elecu_on capture detector (CC/EC). If pesticides or PCBs
are tentatively identified, a second GC/EC analysis is required using
an alternate column. C_Lntltation muse be on a packed column, whereas,

confirmation can be on either a packed or a capillary column. NOTE:

To determine chat no pesticides/PCBs are present at or above nhe
concracc _:equ£red quantication limiC is a form o_ quancitac£on.

2. Tncgrf_rences

2._ MeUho¢ interferences may be caused by concaminancs in solvencs,
reagents, glassware, and ocher sample processin8 hardware chac lead to
discrete ar_lfacns and/or elevated baselines in gas chromatograms. Ali
of _hese maneuials must he roucinely demonstrated to be free from
Ln_erferences under _he cond£ti6ns of _he analysis by running
laboratory method blanks.

3. ADuara_us and Materials

3.1 Gas'chromatograph - An analynlcal sysnem complete w£Ch gas

chromatograph and all required accessories includins syrinses,
analynical columns, gases, electron cap_u_e detector and strlp-charn
recorder with recording integrator. A dana sysnem is required for

measuring peak areas or peak heights and recording recenCion times. An

electrolynlc conductlvlt 7 detector is also acceptable if the required

quanCicatlon limits are met. Qverla_£n_ _eaks on chromaco_rams are rloc __/
acceptable.

3.1.1 (_uanCinaCion and/or confirmation columns.

3.1.1.1 Column 1 - Gas Chrom Q (100/120 mesh) or equivalent

coated wlch 1.5% 0V-17/1.95% eV-210 or equivalent

packed in a l.em Ion S x _ mm ID (6 mm OD) glass
column.

NOTE: The 2mm ZD column cited in Table 7 as Column

will nec adequately separate dibut_lchlorendace
and endrin ketone.

3.1.1.2 Column 2 - Gas Chr_m Q (100/120 mesh) or equivalent
coated wiuh 3q ev-1 or equlvalenc packed in a 1.8 m

lens x 2 mm ID (6 mm OD) slass column.

• 3.1.1.3 Column 3 - Gas Chrom _ (80/100 mesh) or equivalent
coated wlch 5% eve210 or equivalent packed in a 1.8

m long x 2 mm ID (6 ,nn OD) slass co!.umn.

3.1.2 Conflrmaclon column _. Column - 30 m X 0.25 mm ID, 0.25

micron film nhickness, bonded-phase silicone coated, fused

silica capillary column (J&_ Scien_.ific DB-5 or DB-1701 or

D- 34/PEST 2/88
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Column 1 above. Hoverer, wd.de bore columns such as
DB-5 or DB-L701 amy providm equ;i.valenc per_ot'lmince. '
1c is chs responlib£1£c 7 o_ the Cone=actor co
dmmonsc_zce chs equi.v&lence of any v£de bore
co1_ employed for" these a.na_yses. Equ:i.valence is
dmmo_t:=&ced by aeet::f.rt8 all of cho per:[oz'J_sslce
cciCerix for pexcicidm analyses Klven _.n Exh£bic D
and E. Such daca should be kepc on file by che
1Aboracoz 7. and be sv&£1able d_uringon-s£Ce
evaluations.

3.1.2 Con_iz_scion column g/L_. Column . 30 m X 0.25 mm ID, 0.25
micron f£1m chickness, bonded-phase sil£cone co&ted, fused
silica capillaz7 column (J&W Scienci_ic I)6-5 or I)5-1701 oc
eq_Lvalenc). _KlT_: DB-1701 pcovides better separac£on o£ TCL

D-34a/PEST Rev. 9/88
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pesticides. Column 10 m x 0.32 mm ID, 1 micron film thickness
_m_ has been used.

3.2 Balance - analytical, capable of accurately wetKhin s ±0.0001 g.

4.

4.1 Zsooctane (2,2,4-trdmechylpentane), hexane and toluene - Pesticide
quLa'lity or equivalent.

4.2 Stock standard solutions (1,_0 u&/uL) - Stock standard solution can be
prepared from pu_e st:andard _.,_,cerials or purchased as certified
solutiow,.

4.2.1 Prepare stock standard solutions by accurately weighing about
0.0100 g of pure material. Dissolve the material in toluene,
dilute to volume in a 10 mL volumetric flask with isooctane.

• Larger volumes can be used aC the convenience of the analyst.
If compound purity is certified at 96q or greater, the weight
can be used without correction co calculate the concentration

.- of the stock standard. Commercially prepared stock standard_
can be used at any concentration if they are traceable Co
EMSL/LV supplied standards.

4.2.2 Transfer the stock standard solutions into a boccie/vial with
Te_'_on-lined septa. Score ac 4"C (±2"C) and protect from
light. Stock standard solutions must be replaced after twelve

. months, or sooner £f comparison with check standards indicate a
problem.

4.3 Working standards solutions - Prepare mi_ccures of standards diluted

with hexane chat will provide approximately half scale response for all

the compounds of interest. This should be at the attenuation setting
capable of achieving the contract-required quancitacion limits (Exhibit
C). (This would be approximately 0.01 ns/uL for aldrin.) TWo mixtures
of cba individual component standards are recommended Co prevent
co-elution of components on packed columns. However, all individual
component standards may be included in one mixture on packed or
capillary columns if the laboratory demonstrates chaC the components
may be separated with Ii_ overlap of peaks. Include dibucylchlorendace
in all standard mixtures. All mulcicompone_,c standards, i.e., PCB
Aroclors and toxaphene must be in separate soluclons wlch the exception
of Aroclors 1016/1260. Include dlbucylchlorendace in all
mulcicomponenc scandard mlxcures.

4.3.1 Evaluation Standard Mlxcuces - Prepare working standard

mlxcures diluted wlch hexane containing aldrin, endrln, &,A'

DDT and dlbutTlchlorendace co evaluate the GC column. Prepare
three concencraclon levels co provide uhe following crlcerla:

4.3.1.1 Low level will be approxlnmcely 20q above base llne
(Evaluation Standard Mix A).

..

D-35/PEST 2/88
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. 4.3.1.2 Mid level will be approximately half scale

(Evaluatlon SCan(Lard Mlx B). _.j

4.3.1.3 High level will be approximately full scale
"(Evaluation Standard Mix C)• (DibucylchlorendacQ
must be O.1 nE/uL to correspond with lO0q surrogate
recovery in l0 mL final volume. This may be
slightly greater than full scale buc should still be
in linear range).

&.3.2 Individual StaDdard Mixtures - These include all single
component TCL pesticides plus alpha chlordane, gmsuna chlordane,
endrin ketone, end=in aldehyde and dibut'ylchlorendace (see
PLrasraph 6.1.& for suggested mixtures). Alpha and gamma
chlordane should be in Mixture B to avoid overlap with other
pesticides.

5. Calibration

5.1 The gas chromatographic system must be calibrated using the external
standard technique for all packed columns used for quantitacion

5.2 External standard calibration procedure:

5.2.1 Fcepare calibration scandarde at a mint_Lua of three

concentration levels for each parameter of interest by adding
volumes of one or more stock standards to a volumetric flask

an_ diluting to volume with hexane. One of the' external
s_.?_tdards should be ac a concencratlon near, hut above, the
CP_L and Che ocher concentrations should correspond to the

expected range of concentrations found tn real samples or
should define the working range of the detector. This should be
done on each quancltation column and each instrument at the

beginning of the contract period and each Cime a new column is
installed. The data must be retained by _he laboratory and
made available for inspection during on-site evaluations.

5.2.2 Using InJecclons of 2 to 5 uL of each callbraclon standard,
tabulate peak helghc or area responses agalns_ the mass

injected. The results can be used co prepare a callbraclon
curve for each compound.

6. Ct/rC Primary Analysis (Quanc£tac£on may be performed on primary orconfirmation- analyses. )

.AdJus_ oven temperature and carrier gas flow rates so that the

recenclon elme for 4,4'-DDT is equal Co or greater than 12 mlnuces.

Table 7 provides _xamples of operating conditions for the gas
chromatograph. Separation should be > 25_ I_solucion between peaks•

Percent resolution is calculated by dividing the height of the valley
by the peak helghc of the smaller peak being resolved, multiplied by
I00. This criterion must be considered when determining whether t:o

quaneltate on. _he Primary Analysis or the Conflrmacion Analysis. _en .__/

D- 36/PEST 2/88
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_._ _his criterion cannot be met, quancitation is adversely affected
because of _he difficulty in determining where to establish the

• baseline.

6.1 Inject 2 to 5 uL of cho sample or standard extract using chs
solvent-flush technique or auco sampler. Smaller (1.0 uL) volumes can
be injected only if aurorae=lc devices are employed. Record =he volume
injected _o chs nearest 0.05 uL and the cecal extrac= volume. NOTE:
Dlbucylchlorenda_e recove_'y may be calculated from a capillary or
packed column ct/rc meeting all QC requirements for quantitation.
However, matrix spike duplicates mus_ be quantitated on a packed
column.

6.1.I Inject Indi_rld_l Standard t<_x A and B and all m_Itlresponse
pesticides/PCBs at the beginning of each 72 hour sequence'
(See paragraph 6.1.3.5) To escabllsh chs RT window wlchin each

• 72-hour sequence for _he'pes_Iclde/PCB of Interest, use _he

absolute RT from the above chromatograms as _he mldopoinu, and
+_ _hree times the standard devlaulon calculated in Exhlblu E

for each compound. Individual S=andard Mix A.and B are analyzed

alternately and £n=ermi_uen_ly throughout the analysis as shown
• in 6.1.3.5. Any pesticide ou_slde of its es_abllshed retention

time window requires Immedlaue investigaulon and correction

before con_inulng the analysis. The labora_:ory mus_: reanalyz8
all affected samples.

6.1.2 Sample analysis of extracts from Seculon If, Sample

"" Prepare=ion, "can begln when llnea._i_7 and degradation QA/_C
requirements specified in Exhibit E have been met.

NOTE: The 10.0% PSD lineari_y cri_erlon is _ required on
chs column(s) being used for pesticide/PCBs quanuitation. If a

column is used for surrogate quanultation only, the 10.0% PSD

is required only for dibucylchlorenda_e.

Analyze samples in groups of no more _han 5 samples. After _he

analysis of the flrs_ group of up to 5 samples, analyze
Evaluation Mix B. Analyze another group of up to 5 samples,

followed by the analysis of Individual Mix A or B. Subsequen_

groups of up to 5 samples may be analyzed by repea_Ing _hls
sequence, alternately analyzing Evaluation Mix B and Individual
Mix A or B between _he groups as shown in 6.1.3.5. The
Pesticide/PCB analytical sequence _ end with Individual Mix

A £_ B regardless of the number of samples analyzed (see
6.1.3.5).

If a mult£response pesticide/PCB is de_ec_ed in either of the

preceding groups of 5 samples, t:he appropriate multiresponse
pesticide/PCB may be substituted for _ndlvldual Mix A or B. Ali

s_andards listed in 6.1.3.5 must be included for every Case and

must be analyzed within _he same 72-hour period as _he samples,

wi_h _he exception of Aroclors 1221 and 1232 which are analyzed
a_ a minimum of once per month (see foot'note in 6.1.3.5). If
chs samples are split between 2 or more instruments, the g
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complete soc of standards _C be analyzed on each inst_ment

rich rho same 72-hour requirement. All standards must: be
• analyzed prior to che samples co avoid the effects of poor

chromatoKraphy caused by rhe unsuspected injection of a highly
concentrated sample.

6.1.3 Pa_asraphs 6.1.3.1 - 6.1.3.5 conCain GC performance crit:eria.
If iC is deCermined during che course of a 72ehour sequence
chat: one or more of che criteria have been violated, step the
run and Cake correct:ire act:ion (see Exhib£c E, Sect:ion III

PEST, 4.3.3.8). Afcer che co_cect:ive action has been taken,
che 72-hour sequence may be rescarced as follows. If a
s_d_cd violated cho criterion, restart: t:he sequence with chat
st:andard, determine chac che criteria have been met and

cont:inue wich sample analyses, according Co 6.1.3.5. If a
sample violaCed ,.he cricerion, rest:art: .the sequence with che
standard chac would have _ chac group of samples
(thereby preserving the sequence of sCandards iu 6.1.3.5),
d_Cermine that cho criteria have been met and concinue with

sample analyses, according to 6.1.3.5.

%

If lC Ls determined after the completion of a 72-hour sequence
chat: one or more of the criteria have been violat:ed, proceed as
follows. If a scandard violated the crt.tert.on, all samples
analyzed after chat standard must: be ce-analyzed as part: of a
new 72-hour sequence. If a subsequent standard in the original
sequence meC all the cr£ceria, then only those samples analyzed

between che scandard chat did net meet: cho criterion and the _/
standard chat: did meec the criterion musc be re-analyzed as
part: of a new 72-hour sequence. If only samples violated the
criCer:l.a, then t:hose samples must be re-analyzed as part of a
new 72-hour sequence.

6.5.3.1 Differences in ohm Calibration Factors for mach
standard in Individual Standard Mix A and B muse net

exceed 20.0q (15,Or for any standard compound used
for quantitation) during chs 72-ho_ Primary
Analysis. Calculate the _ difference usin 8 the
initial Individual Standard Mix versus all

subsequent Individual S_andard Mixes analyzed during
the 72-hOUr sequence. (The equations for
calculation of Calibration Factor and % difference

ace in Exhibit E, Section I11 PEST, paragraph
A.3.A.2.) NOTE: To determine that no

pest:Icldes/PCBs are present aC or above Che conCracC

required "quantltatlon limit I£ a form of
quant:ICation.

The retention Cise shift of dlbuuy/chlorendate in
any standard or sample mu_-p. he less than 2.0%

difference for packed columns, less Chan l.St

difference for wide bore capillary columns (ZD
greater than 0.32 mm) and less than 0.3% difference

D- 38/PEST 2/88
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for narrow bore capillary columns (ID less than 0.32
m).

w

• 6.1.3.2 Samples must also be repeated if _he degradation of
DDT and/or endrin exceeds 20.0% respectively on the
Intermittent analysis of Evaluaclon Standard Mix B.

6.1.3.3 All pesticide standards must fall wi_hln the
esuabllshed 72-houE retention _ime windows.

6.1.3.4 Highly colored extracts may require a dilution.

6.1.3.5 The 72-hour sequence mus_ be as follows.

72-Hour Sequence for Pesticlde/PC3 Analysis:

I. Evaluation S_andard Mix A

2. Evaluation Standard Mix B

3. Evaluation Standard Mix C

4. Individual Standard Mix A*

5. Individual Standard Mix B*

.:, 6. Toxaphene
7. Aroclors 1016/1260
8. Aroclor 1221-*

9. Aroclor 1232"*
" 10. Aroclor 1242

11. Aroclor 1248

_ . 12. Aroclor 1254
13. 5 samples
IA. Evaluation Standard Mix B

15. 5 samples
16. Individual Standard Mix A or B

17. 5 samples
18. Evaluation Standard Mix B

19. 5 samples
20. Individual Standard Mix A or B

(whichever not run in step 16)
21. 5 samples

22 Repeat chs above sequence starting

wi_h Evaluaclon Standard Mix B (step
14 above).

23. Pestlclde/PCB analysis sequence must

end with the analyses of both
Individual Standard Mix A and B

regardless of number of samples
analyzed.

*These may be combined into one mixture (see
paragraph 4.3).

**Aroclors 1221 and 1232 mus_ be analyzed on each

InsErumenc and each column ac a minimum of once _r
Month.
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Copies of t:;hese ohromacogtams mu._t: be submi=ted for
• sample analyses pe=foEmed durin 8 =he applicable _._month.

6.1._ Sugges=ed _oups of compounds and concen=ra=ions for Individual
Scandard Mix A and B follow, which are recommended Co prevent
overlap of compounds on the _wo packed columns (3q OV-1 and

1.Sq OV-17/1.95t OV-210). Some of the compounds overlap on the
5q OV-210 column (see Table 7). The concentration is based on
• 5 uL injection.

Individual Individual

Standard M_x ,_ _ Standard Mix __

Ea_za- BHC O. 005 alpha. BHC 0. 005
hep cachlor 0.010 be c•- BHC O. 010
aldrin* O. 010 delt:•- BHC O. 010
heptachlor epoxide 0.010 aldrin* O. 010
endosulfan I 0.010 p,p' -DDZ 0.010
dieldrin O. 010 endrin O. 010

.. p,p' -DDT 0.020 p,p' "DDD 0.020
endrln aldehyde 0.025 endosulfan sulf•ce 0.020

endosulfan ZZ 0.020 endrln ketone 0.020

methoxychlor 0. I00 alpha chlordane 0. 010

dlhutylchlorendace 0.050 gamma chlordane 0.010
dlbut'ylchlorendaCe 0. 050

*For RRT dacerminacion.

6.1.5 ZnJecc the me_hod blank (extracted with each sec of samples) on
every instrument and GC column on which the samples are
analyzed.

6.2 Evaluation of Chromacograms.

6.2.1 Consider cho sample negative when ics peaks, depending on the
pesciclde's response factor, result in concentrations less than

=he required quantiCatlon level. The sample is complete an.
thls point. Conflrmation is not required.

6.2.2 Tentative identification is made when the unknown's recentlon

=line matches che recenclon clme of a corresponding standard
=ha= was chromacographed on che same Instrument wlthln a
72-hour period.

6.2.3 Determine if any pestlc£des/PCBs 'lisced in Exhibit C are

present. Pattern :ecoEnIclo n cechnlques, based on chroma=ograms
of s=andards, are recommended for the identlflca_ion of PCB
compounds.

6.2.3.1 If Ohm response for any of these compounds is 100_

or less of full scale, the extract is ready for
conflrmacion and quanti_aulon.

D-40/PEST 2/88

% - °



. ° ........ .° .°-- _ .... .

......... PNL-ALO-346, Rev. 0
Attachment l
Page lO Of 35

_,/ 6.2.3.2 If the response for any compound £s greater _han
full scale, dilut:e _he ext:ract: so t:ha_ _he peak will

• be becveen 50 and 100% full scale and reanalyze on
• the packed column. Use _his dilut:ion also for

confirmation and quan_it:at:ion.

6.2.3.3 For dilution >10 fold. Also £nJec_ au aliquot: of a
dLlut:lon 10 gold more concen_rat:ed t:o det:ermine if
other compounds of ln_eres_ are presen_ au lower
concent:ra_lous.

6.2.3.4 Computer reproduct:ions of chromat:ograms man£pulat:ed
_o _nsure ali peaks are on scale over a 100 fold
range are an accept:ed subst:icu_e. However, t:his can

• be no greater t:han a 100 fold range. This is t:o
prevent re_ent:£on t:_ne sh£ft:s .by column or det:ect:or
overload. Linearly/ muac be demonst:rat:ed over t:he
100 gold range using higher concentrations of t:he
evaluation mixture.

6.2.A _haanCit:at:ion may be performed on _he primary analysis, wit:h t:he
'" excep:ion of coxaphene and possibly the DDT series. If DDT

exceeds _he 10.0% PSD linearicy crit:erion, t:hen quan¢i_:at::ions
for any DDE, DDD and DDT in a sample mu_t: be on t:he

con£irmat:ion analysis. Toxaphene must: always be quant:it:at:ed on
the cor_irmat:ion analysis. See Exhibit: E for special QC

•requLrement:m for qtuanCit:aCion.

6.2.5 If ident:ificat:ion of compounds of int:eres_ are revent:ed by t:he
presence of interferences, furt:her cleanup is t_lquired. If

sulfur is evident: go _o Sulfur Cleanup (Section II, Part: B,

paragraph 8.). If unknown £n=erferences or poor chromat:ography
are noued only in the sample chroma_ogram, i_ is recommended
that: gel permeat:ion chromatography cleanup (Secc;_.on II Part: C
paragraph 2.6) be applied. ' '

6.2.6 _en select:ing a CC column for COrL_irmat:ion axed/or
quant:it:at:ion, be sure that: none of the compounds t:o be

con_irmed/quant:it:at:ed overlap, i.e., do not: select: t:he 3% OV-1
column if DDE and dieldrin are Co be confirmed and/or

qu4ncit:aced. _hen samples are very complex, i_ may be

necessary t:o use all _hree packed columns t:o achieve adequate
separat:ion (>_25% resolut:ion) of all compounds being
quan_i_at:ed.

7. GC/EC Confirmation Analvs_

7.1 Confirmat:ion Analysis is t:o confirm the presence of all compounds

t:encauively idencifled in the Primary Analysis. Therefore, the only
st:andards _hac are required are t:he Evaluaclon S_andard Mixes (Co
check linearlt-y and degradation criteria) and s_andards of all

compounds uo be confirmed. The llnearlt-y cri=erion on the conflrmat:ion
column for pesulcides is no_ required unless _he column is used for

• quant:it:a_ion. The 72-hour sequence in 6.1.3.5 is, _herefore, modified

D-AI/PEST 2/88
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=o li= each case. Quan=i=a=ion may be performed on cho confirma=ion

analysis. If =oxaphene or DDT is =o be quancicaced, additional
• lineari_y requl=emencs are specified In 7.3.1.

7.2 Table 7 provid4s examples of opera=ing condlClons for cho gas

chromatograph. Separaclon should be >25t resoluclon between peaks.

Per=one resolu=ion is calculated by divldin 8 cho heish= of cho valley

by cho peak heIsh= of cho smaller peak being resolved, multiplied by

I00. This cri=erion muse be considered when decerminin 8 whether =o

qu_n=i=ate on Cho Primary Analysis or cho Conflrmaclon Analysis. When
c/sls =El=orlon canner be me=, quanclcaclon is adversely affec=ed

because of cho difflculcy in decermlninK where :o escablish cho
baseline.

For a fused silica capillary column (FSCC) confirmaclon, =here musu be

>25 per=en= :esoluclon (valley) between cho following pesUlcide pairs:

o beCa-BHC and delCa-BHC

o Dieldrin and 4, _' -DDT

o " _.&' -DDD and Endrln Aldehyde

o .- Endosulfan Sulface and _,_' oDDT

All _C requirements specified in Exhlbic E muse be adhered =o, i.e.,

• cho kl2 mln. recenclon clme for &,&'-DDT, =he cricerla for 4,_'-DDT and
endrln degradacion, linearlcy, calibraclon far=or for standards and

retention =imo shift for dibu_ylchlocendace. The retention time
crlCerion for &,&'-DDT does noc have co be mec if nhe conflrmaClon

column is OV-I or OV-101. Apply inscrucclons from 6.1.3 co cho j
confirms=ion analysis.

7.3 Inject 2 co 5 uL (1-2 uL for capillary columns) of cho sample ox=race
and scandards usin K cho solvent-flush technique or auco samplers. A
volume of 1 uL can be injected only if automatic devices are employed.
Record =he volume injected Co =he nearest 0.05 uL and Cho Cecal extra==

volume. The deter=or attenuation mum= provide peak response equivalent
=o =he Primary Analysis response for each compound to be confirmed.

7.3.1 BeKin =he Confirmation Analysis GC sequence with _he chree
concen_raclon levels of Evaluation Standard Mixes A, B and C.

The excepclon Co =hls occurs when Coxaphene and/or DDT series
are to be confirmed and quan=iCaCed. There are four
combinations of pesticides chac could occur, therefore, the
followin s sequences muse be followed depending on cho
slcuaclon.

7.3.1.I Toxaphene only - Besln cho sequence'wi_h Evaluaclon

Mix B Co check degrade=ion , followed by =hree

concencraclon levels of uoxaphene. Check linearicy
by calculacln K %RSD.

If <lO.0t PSD, use cho approprlace equaclon in

paragraph 8 for calculacion. If >10.0% RSD, plou a

sCandard curve and de_ermlne =he ng for each sample
£n chac set:; from the curve.
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7.3.1.2 DDT, DDE, DDD only - Begin _he sequence wiuh
. Ev&luacion Mix B. Then inject uhree concenc=ac£on

levels of a standard concaining DDE, DDD and DDT.
• Calculate linearit-y and follow _he requirements

specified in 7.3.1.1 for each compound Co be
quancicaCed.

7.3.1.3 DDT series and coxaphene . Begin the sequence rich
Evaluacion Mix B. Then £nJecc Chree concencraCion
levels of coxaphene and anocher three levels of the
DDT series. Czlculace linearicy and follow che

requiremencs specified in 7.3.1.1 for each compound
co be quancicaced. NOTE: Capillary quanciCaCion
would be allowed _ in this si_cion.

7.3.1.4 Ocher pesCicides/PCBs plus DDT series and/or
coxaphene - Begin cho sequence with Evaluacion
Standard Mixes A, B and C. Calculate lineariCy on
the four compounds in che Evaluation Scandard mixes.

If DDT and/or one or more of the ocher compounds are
.: >10.0t RSD and/or degradation exceeds che cricerion,

corrective maincenance as oucl£ned in Exhibic E,
Section III PEST, paragraph 4.3.3.8, should be

performed before repeating the above chcomacography
evaluaclons. If only DDT exceed: cho linearlCy
criterion and one or more of nhe DDT series is co be

• quanCicaced, follow 7.3.1.2 (do nec repeat
EvaluaclonMix B).

If none of cho DDT series is Co be quancltaced and

DDT exceeds the lO.Or PSD, simply record cho t PSD
on Cho proper form. Any Clme coxaphene is co be
quarto!Cared, follow 7.3.1. I.

7.3.2 Arco: cho linearicy scandards required in 7.3.1 are injected,
concinue cho confirmscion analysis sequence by injecting
standards for all compounds tenCacively idenCifled in cho

primary analysis, to establish cho 72-hour recencion rime
windows. (See paragraph 6.1. I.) Analyze all conflrmaclon

standards for a case aC the beginning, ac Intervals specified
in 7.3.3 and ac cho end. Any pesclclde outside of Its

escabllshed retention clme window requires Immedlace

invesclgacion and corTeccion before conclnulng cho analysis.
The laboracory muse reanalyze all samples which follow cho
standard chac exceeds che cricerlon.

7.3.3 Afcer inJeccion of the appropriaCe scandards (see 7.3.2), begin
injection of samples. Analyze groups of 5 samples. Analyze
Evaluacion Mix B after cho flrsc group of 5 samples. After Che

second group of 5 samples, analyze a standard perCaining Co che
samples in cho preceding groups (i.e., subsclCuCe standards

perCalnlng Co the preceding samples for Individual Mix A or B
in 6.1.3.5). Continue analyzing groups of 5 samples,

alternately analyzing Evaluaclon Mix B and standards pertaining
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to r._epreceding samples be_een groups of $ samples. The

alcernaclng scandard's callbraclon factors muse be wlchln 15.0q
of each ocher £f quancicaclon is performed. DevlaClous larger
chart 15.0q require cho laboratory co repeat _he analyses of
samples which were analyzed after Uhe sCandaxd chac exceeded
_he criterion. The 15.0t criterion only pertains co compoundsbe_ns quancicatad.

If nora r/_an one standard is required Co confirm all compounds
tentatively idsnClfled in cho Primary Analysis, alternate cho

sCandards wich Evaluation Mix B. Samples muse also be repeated
if cho deK-radaCton of either DDT and/or endr£n exceeds 20.0t on
cho inCermiCCen._ Evaluaclon SRand4rd Mix B.

If cho samples are split between 2 or more instruments, all
sUandards and blanks percalnlng Co chose samples muse be
analyzed on each Instrument.

7.3./_ ]:nJecc cho roached blank (extracted rich each soc of samples) on
every CC and GC column on which _he samples are analyzed.

7.4 Eva1"uaclon of Chromacograms

7.4.1 A compound Cencaclvely idenclfled in cho primary analysis is
confirmed if cho retention Cise from cho conflrmaclo n analysis
falls wlchln cho recenclon clme window of a corresponding

sRand_rd _hac_was chromacographed on cho same IrtscrumenC wlChlna 72.hour period.

7._.2 <_anclcaclon should be on chs packed column chroaacogram
(primary or confirmation) chac provides cho best separation

• from incerfering peaks. NOTE: To dscermtne Chac no

pescicidss/PCBS are presenc ac or above cho contract required
quancicacion llmic 1£ a form of quancicacion.

7.4.2.1 (_Lancicacton of Chlordane - Because weachertng
and/or d£fferenc formulacions of chlordane usually
modify cho pattern exhibited by technical chlordane,
chls meted is nec approprlaCe for deCermln£ng
technical chlordane. InsCead, standards for alpha
chlordane and gamma chlordane are used for
qttanClcaClon, and each isomer of chlordane is
reported separately.

7.4.3 Compucer reproductions of chromacograms chac are attenuated Co
ensure all peaks are on scale over a 100 fold range are
acceptable. However, ch£s can he no greater _han a I00 fold
range. This is co prevent retention Cise shifts by column or
dececcor overload. Also, peak response musc be >25q of full
scale defleccion Co allow visual pattern recognition of
mulclcomponenc compounds, and individual compounds musc bevis£ble.

j'
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_.s 7.4.4 If £denc£ficacion of compounds of £nceresc are prevenCed by the
presence of lncerferences, further cleanup is required. Zf

• sulfur is evident, Be co Sulfur Cleanup (Section II Parr B
paragraph 8). . ' '

If unknown interferences or poor chromatography are noted only
in Cho sample chromacoKram, LC is recommended uhac Kel
permeacion chromaCoKraphy cleanup (Seccion II, Parr C,
paragraph 2.6) be applied.

7._.5 Calculace surroKaCe scandard recovery on all samples, blanks
and spikes unless Cho surroKace was diluted emc. Determine if
recovery Le wi_/lin limits and report on Form II. See formula
for calculation In 8.3. •

7.4.6 If TCL pesCicide/PCS compounds were identified in _he unsp£ked
sample from which the macrlx spike and maCrlx spike dupllcace
were prepared, confirmation analysis is required for the maCrix
spike and matrix spike duplicate. If TCL pesticide/PCB
compounds were nec identified in the un.spiked sample,
confirmaCion of the macr_ spike and matrix spike duplicate is

":" nec required, calculate matrix spike duplicate recoveries and
reporc on Form III (see Exhibit B, Section III).

8. Calculaclons

8.1 Calculate. the concencracion in the sample using the followlng equaclon

"- for external sCandards. Response can be measured by the manual peak
helKhc uechnique or by automated peak height or peak area "measuremencs
from an inCesracor .

8.z.1

Concent:racion uK/L - (As) (V£) (Vs_-

_here:

Ax - Response for t:he paramet:er co be measured.
. As - Response for t:he ext:ernal st:andard.

Vc - Volume of toot:al exCract: (uL) (cake int:o account
any d£1ut:ions)

• I s - Amount of standard inS erred in nanograms (nK)
Vi - Volume of e:_cr_,cC inject:sd (mL)
Vs -- Volume of water ext:racCed (mL)

8. Z. 2 Sedlmen_/Soll

(Ax)(Zs)(Vr:)
ConcenCracton ug/kg - (A s) (V i) (Ws) (D)
(Dry weight: basis)
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O Where:

Ax, Is,As,V i - same as given above in 8.l.l

Vt " Volume of _ moral extract
(Use 20,000 uL or a factor of this when
dllu_ions are made o_her _han _hose accounted
for below) :

o 1/20 total extract oaken for pesclclde
analysis (derived from 0.5 mL of 10 mL
extract)

o final concencraclon to 1.0 mL for pesclclde
analysis

- oE -

VC" Volume of medium level total extract
(Use 10,000 uL or a factor of this when
dilutions are made.)

n - 100 - t moi._cure (_ moisture from Section II,
" 100 Part C)

Ws " Welghc of sample extracted (g) •

8.2 For mulUicomponen_ mixtures (chlordane, toxaphene and PCBs) match
reCenClon times of peaks in cho scandarda wi_h peaks in che sample.

O Quanclcace every Idenclflable peak (>50% of the total area must be
used) unless interference wlch individual peaks perslsc after cleanup. _/
Add peak heishc or peak area of each Idenclfied peak in the
chromacogram. Calculate as total response in the sample versus _o_alresponse in che standard.

8.3 Calculaclon for surrogate and maCrix spike recoveries.

Percen_ Recovery - Qd

Q_a X I001

where,

Qd" quanci_ determined by analysis

Qa " quanci_ added Co sample.

Be sure all dilutions are taken into account. Soil/Sedimen_ has a
20-fold dilution factor built into _he method when accoun_ing for
one-cwenclech of extract taken for pesclclde analysis and finaldiluclon Co 1 mL.

8.4 Reporu resul_s in micrograms per li_er or micrograms per kilogram
correccion for recovery da_a.

D-46/PEST 2/88



........... P_IL-ALO-346,Rev. 0
Attachment l

. Page _ of 35

_.,,, 9. G(_/HS Confirmation of Pescic£dgs

• 9.1 Any compounds confirmed by two columns must: also be confirmed by GC/MS
if chs concencracion is su_f£cienc for dececcion by' GC/14S. The
following paragraphs should be used as g_.dance when decerm£nins if a
pesticide/PCB compound can be confirmed by CC/MS.

9.1.1 The GC/H3 analysis normally requires a minLm_nn concentracion of
10 n_/uL In _he final extract, for each sinsle component
compound. For _he BNA extract of a water sample, &
concentration of 10 ng/uL in extract is approximately 20 u_/L
(ppb) in uhe sample. For uhe BNA extract of a low level soil
sample, _he equivalent sample concentration would be
approximatly 170 ug/K S if no CPC was performed. For _he BNA
extract of a medium soil, che equivalent sample concentration
£s on uhe order of 10,000 ug/Kg.

9.1.2 The pesticide extract and associated blank should be analyzed
by GC/MS as per Exhibit D SV, Section ZV, paragraph 5.

9.1.3 The cou_£zlnacion may be from _he GC/HS analysis of _he
•" semivolatile extracts (sample and blank). However, £f chs

compounds are nec detected in the seu_Lvolacile extract even
_hough _he concen_racion is high enough, a CC/MS analysis of
_he pesticide extract is required.

9.1.& A reference standard for Chs compound muse also be analyzed by
GC/HS. The concentration of _he reference standard muse be ac
a level _hac would demonstrate cho abillcy Co confirm chs

pestlcldes/PCBs idenclfled by GC/EC. Use the sample

concentration calculated from chs GC/EC results as guidance.
The conclncraCion of the reference sCancLards muse be no
_han the sample _ concen_ration predicted from _he GC/EC
sample concencraCion. For instance, as in paragraph 9.1.I

above, a 20 uK/T. sample result from CC/EC requires a i0 ng/uL

GC/MS reference standards in order Co demonstrate adequate
senslClvlt 7 for a water sample.

9.1.5 In _he event chs GC/MS does nec confirm _he presence of chs
pesCicides/PCBs identified by GC/ECD, chose compounds should be
reported as nec detected. The minimum quancicacion limits ("U"
values) should be adjusted Co reflect cho interferences. The

• inability co confirm chs compounds by' GC/MS muse be noted in
cho Case Narraclve.

9.1.6 For CC/MS conflrmacion of muluicomponenc pesClcldes and PCBs,
required dellverables are spectra of 3 major peaks of
mulcicomponenu compounds from samples and standards.

9.1-7 (_uLncicacion by GC/M3 muse use chs characcerlscic quancicaclon

ions for pesclcides/PCBs given in Table 5 of Exhlblc D SV.
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Table 7

•
Examples of Orders of Eluclon of Pesclcldes/PCBs

Parameter Column 1 Col_._, 2 Col_-_,
alpha-BHC i. 45 I. 64 I, 86
gamma-BHC l. 86 1.94 2.37

• beca-BHC 2.18 1.76 2.75
Hepcachlor 2.27 3.21 2.55
delCa-BHC 2.55 2.01 2.80
Aldrin 2.76 4.01 2.93
Hepcachlor epoxide 4.31 4.98 5.53
Endosulfan I 5.46 6.26 7.084' -DDE
4, 6.37 7.51 6.03
Dieldrin 6.74 7.38 8.59
En.drln 8.25 8.35 I0.144' -DDD
4, 10.08 9.53 10.57
£nd_sulfan IZ i0.14 8.35 12.88
4,4' -DDT 12.06 12.75 Ii.55
End_In aldmhyd_ 13.64 9.53 21.II
End_sulfan eulfaue 16.73 II.09 31.27
EndEin ketone 22.70 . 33.16
g_B.a Chlordane 4.77. 5.74 5.25
alpha Chlord4ne 5.24 6.39 5.70
Toxaphene mr mr
Azoclor- i016 ' mr

mE mE mr
Aroclor- 1221 mr "_ mr _/
Aroclor-1232 mr mr mr
Aroclor-1242 mr mr mr
Az'oc lot- 1248 mr m._ mr
Aroclor- 1254 mr mr mr
Aroclor- 1260 mr mr mr
mechox'y'chlor 24.07 19.60 18.12

mr - mulciresponse compounds.

Column 1 condlc£ons: Gas Chrom q (80/100 mesh) or equivalent coated wlch
l.St OV-17/l.95t 0V-210 or equivalenc packed in a 1.8 m long x 2 mm ID (6 mm
OD) glass column with 5q mechane/95t argon carrier gas aC a flow race of 30
mL/rain. (HP 5,880)Column ceml)eracure' Isothermal ac 192"C. 2 mm TD column
wi_h 80/100 mesh does nec adequately resolve dlbut"yl chlorendace and endrlnketone.

Column 2 condlClons: Gas Chrom q (100/120 mesh) or equlvalenc coated wlch 3%
OV-1 or equlvtlenc packed In a 1.8 m long x 2 mm ID (6 mm OD) glass column
wi_h 5q me_hane/95q argon carrler gas ac a flow race of 30 =L/mln. (30
mL/mln makeup gas). (Tracer 222). Column temperature, isothermal ac 194"C.

.._/
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Table 7 (conuinued)

• Column 3 condit::ions: Gas Chrom q (80/100 .mesh) or equivalent:: coat:ed with 5%
0V-210 packed in a 1.8 m x 2 mm II) (6 mm OD) glass column wich 5% met:h41ne/
95t argon cartier gas aC a flow race of 30 mL/rain. (30 mL/mln, make-up gas).
HP58_0. Column _empera_uco, Isothermal at: 183*C.

Capillary column 1 condlclorm: 30 m x 0.25 mm ZD, 0.25 micron film chlckness,
fused silica DB-5 (or equlvalenc) spli_less mode

Helium carrier gas: 4 mL/mln ac 280"C and 25 PSI

Sept_Jm purge : 15 mL/min
Splln vent: none

Initial cemperatn_re: 160°C, Initial hold - 2 mln

Program ac 5°C/mln
Final _emperacure: 270°C, final hold - 4 min

XnJ ec_ion pore _emperacure: 225 °C

Capillary column 2 condlcions: I0 m x 0.32 mm ZD0 I micron Eilm _hlckness0
fused silica DB-1701, splluless mode

Helium carrier gas: H mL/mln ac 280°C and 25 PSZ
Septum purge: 15 mL/mln
Spllc venu: none

Zniclal cemperat_Te: 160 °c, Initial hold - 3 mln

Program ac 10°C/mln co 2H0°C

Program from 2H0 _o 270"C ac 5°C/mln
Final Hold: 4 rain

ZnJecCion pore Ceml_eracure: 235"C

D-H9/PEST 2/88
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• This Seccion outlines _e sinS_s quallL 7 control (QC) operations necessa_ 7
to satisfy Cho analytical requirements associat:ed with chs determination of
pesticide/PCB organic TCL compounds in water and soil/sediment samples.
These qC operations are as follows:

o Method Blank Analysis

o Surrogate Spike Response Monitoring

o MaCrix Spike and Matrix Spike Duplicate Analysis

o Specific QA/QC for Pesticide Analysis

- METI_OD BLA,I_ ANALYSIS

1. Sun,sa_y_

A method blank: is aL volume of delonized, d£st:£11ed laboratory water for
water samples, or i_ purified solid ma_ix for soil/sediment samples,
rez'tied throuEh the entire analytical scheme (extraction,
concentration, and analysis). For soil/sediment samples, a solid
matrix suitable for pesticide analyses ts available from EMSL-LV. The
method blank volume or weight must be approximately equal to the sample
volumes or sample weights being processed.

1.1 Method blank analysis must be performed at the followin K frequency:

]..l.l For the analysis og pestlcide/PC3 TCL compounds, a met:hod blank
.. analysis must be performed once:

o each Case, OK

0 each 1_ calendar day period during which samples in a Cue .
are received (said period beginning with the receipt of the
first sample in chat Sample Delivery Group), OR

o each 20 samples in a Case, including macrlx spike and
reanalyses chat are o£ similar matrix (wat:er or soil) or
similar concentration (soil only), OK

o whenever samples are extract:ed by the same procedure
(separatory funnel or continuous extraction), °

whichever is most frecuent, on each CC/MS or CC system used co
analyze samples.

1.2 lt is the Cont:ractor's responsibility t:o ensure chat: method
interferences caused by contaminants in solvents, reagents, glassware,
and other sample processing hardware chat lead t:o discrete artifacts
and/or elevated baselines in gas chromat:ograms be minimized.

1.2.1 For the purposes of this protocol, an acceptable laboratory
method blank should meet: chs crlt:erla of paragraph 1.2.1.1.

1.2.1.i The method blank must: cont:aln less than or equal t:o

_he Contract Required QuantlCation Limit of any
single pesc£clde/PCB Target Compound (Exhibit C).

E-48/PEST 2/88
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1.2.2 Xf a labora=ory me_hod blank exceeds =hese cri=erla, =he
. Cone=actor must consider the analytical system Co be ouc of

control. The source of the contamination must be investigated
and appropriate corrective measures _ be taken and
documented before further sample analysis proceeds. All
samples processed with a method blank chac is ouc of control
(i.e.. contaminated) _ be reexCracCed and reanalyzed aC no
additional cost co the Asency. The Laboratory Manager, or his
designee, must address problems a_4 solutions in the Case
Narrative (Exhiblc B).

I.5 Documenuaclon

The Contractor shall reporu results of method blank analysis usln 8 _he
Organic Analysis Dau& Sheet (Form I). In addlclon, the samples
associated wlch each method blank _ASC he summarized on Form I_; (Method
Blank Summary). Deuailed Insnruccions for _he compleclon of these
forms can be found in Exhibit B, Section III.

1.3.1 The ConCracCor shall reporu _ sample concencraclon da_a as
•" UNCORRECTED for b_anks.

. SURROGATESP:K .(SS ,, ALYSIS

2. Summary

Surrogate sCandard decermlnacions are performed on all samples and ___,
blanks. Ali san_les and blanks are forulfled with surroga=e spiking
compounds before purgin S or extraction in order co monitor preparation
and analysis of samples.

2.1 Each sample, macrlx spike, macrix spike duplicate, and blank are spiked
with surrogate compounds prior co exuraction. The surrogate spiklng
compounds shown in Table 4.1 are used co forclfy each sample, macrlx
spike, macrlx spike dupllcace, and blank wlch the proper
concentracions. Performance based crlcerla are generated from
laboratory results. Therefore, devlaClons from the splklng protocol
will noc be permlcCed.

TABLE 4.I. SURROGATE SPIKING COMPOUND

I I I I I I i III li I I I

Amount in Sample Extract*
Compound (before any ooclonal diluclons

Fraction Water Low/Medium Soil

. .

n ,, |,,n , ,, , ,m n

Dibut'ylchlorendate Pest. 0.i us O.1 ug

_
li I nii I I I • I I ii I i _ i

* AC the time of injection.
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• 2.2 Surrogate spike recovery ut be evaluated by determ_nin K vheuher the
concentration (measured as percent recovery) falls inside the advisory
=ecovery llmlts listed in Table 4.2.

TABLE 4.2. ADVISORY SURROGATE SPIKE RECOVERY LIMITS

I

Lov/Med£um
Fraction Sur=oKate Compound Water Soil/Sediment
ill ii i i iii • J i ml i iJlll

Pest. DibuCylcblorendate (24-154)* (20-150)*

II I lie li I II I II JI I I II I III

* These limits a=e for advisory purposes onl 7. The 7 are nec used to
determine if a sample should be reanalyzed. V,_hen sufficient data becomes
available, _he USEPA :say se_ performance based contract required windows.

2.3 Docuuennation

The ContTactor shall report surrogate recovery dana for the following:

o Method Blank Analysis

o Sample Analysis

o Matrix Splke/Macrlx Spike Duplicate Analyses

The 8urTosaCe spike recovery data la sunenazized on _he SurroKa_e Spike
Percent Recovery Summary (Form II). Detailed Instructlons for the
completion of Form II are in Exhlblu B, Section III.

- MATRT_ SPTKE/MATRTX SPTKE DUPLTCATE ANALYSIS (MS/MSD_

In order to evaluate the matrix effect of the sample upon the
analytical methodoloEy, the USEPA has developed the standard mixes

listed £n Table 5.1 to be used for macrlx spike and matrix spike
duplicate analyses. These compounds are subject to change depending
upon availability and sultabili_y for use as macrlx spikes.

3.1 MS/MSD Frequency of Analysis

A maC:fix spike and matrix spike duplicate must:: be performed for each
group of samples of a similar matrix, once:

o each Case of field samples received, OR

o each 20 field samples in a Case, OR

o each group of field samples of a similar concencratlon level (soils
only), OR

E-50/PEST 2/88
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• o each 14 calendar day period during which field seples in a Case _'_
wer_ received (said period beginning with cho receipt of the first
sample in chat Sample Delivery Group),

• " w_hichever is most _reouen_.

3.2 Use chs compounds listed in Table 5.1 to prepare matrix spiking
solutions according to protocols described in Exhibit D PEST. The
analytical protocols in Exhibit D PEST stipulate the amount of matrix
spiking solution to be added to cho sample aliquots prior to

extraction. Each method allows for optional dilution steps which must

be accounted for when calculating percent recovery of chs maCrL_ spikeand matrix spike duplicate samples.

TABLE 5.1. MATRXXSPIKING SOLUTIONS

.., PesClc£de.

HepCachlor Lindane

• Aldrin Endrtn

Dieldrin &,&'-DDT

3.2.1 Samples requiring optional dllutiorus and chosen as Chs matrix
mPlke/matrhsplke duplicate samples, must be analyzed at the
same d£1utlon as the original unsplked sample.

3.3 Individual component recoveries of chs matrix spike are calculatedusing Equation 5.1.

SSR . SR
RatrLx Spike Percent Recovery . x I00

SA Eq. 5.1

where

SSR - Spike Sample Results

SR - Sample Result

SA - Spike Added from spiking mix

3.4 Relaclve Percent Difference (RPD)

The Contractor is required Co calculate the relaCLve percent difference
between the matrix spike and matrix spike duplicate. The relative

percent differences (RPD) for each component are calculated usingEquation 5.2.
•_ ..J

E-51./PEST
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D1 - D2
RPD - x I00 Eq. 5.2

• (D l + D2)/2

where

EFD - Relative Percenu Difference

DI - First Sample Value

D2 - Second Sample Value (dupllca_e)

3.5 Documenna_ion

The ma=fix spike (MS) resulus (concentrations) for nonspiked

pestlclde/PCS TCL compounds shall be reporued on Form I (Organic

Analysis Dana Sheen) and _he maurix spike percenu recoveries shall be

summarized on Form ZZ1 (MS/MSD Recovery). These values will be used by
EPA _o periodically update exisuln 8 performance based QC recovery

llmlus (Table 5.2).

The resulus for nonsplked pesnicide/PCB TCL compounds in uhe maurlx

spi_a duplicate (MSD) analysis shall be reported on Form Z (Organic .
Analysis Da=a Sheen) and uhe percenu recovery and _he relaulve percen_

difference shall be summarized on Form ZZZ (MS/MSD Recovery). The RPD
data will be used by EPA _o evaluate uhe fen 8 =e_m precision oE _he
analyulcal me_hod. Detailed instructions for uhe completion of Form
Z11 are in Exhibit B, Section TII.

TABLE 5.2. MATRIX SPIKE RECOVERY LZMZTS*

II i

Fraction Matrix Spike Compound Water Soil/Sediment

Pas c. Lindane 56 -123 _6 -127

Pesu. Hepcachlor 40-131 35-130
Pes_. Aldrin AO- 120 34-132
Pesu. Dieldrin 52 -126 . 31-13A

Pes_. Endf in 56 -121 A2 -139

Pes_. 4,_' -DDT 38-127 23 -134

illi I

* These limits are for advlsorv _ur_oses only. They are no_ uo be

used _o deuermine if a sample should be reanaly=ed. _hen sufficien_
mului-lab da_a are available, s_andard llmlus will be calculated.

PART_ - PESTICTDE OA/OC REOUTREMENTS

4. Sugary

Par_ _ summarizes ongoln 8 QC ac_ivltles involved wi_h pestlcide/PCB -

analysis _hat were de_ailed in Par_s I, 2 and 3 of this Section, _I_

describes the addl_i9Dal qA/qC procedures required during uhe analysis
of pestlclde/PCBs that are no_ covered in Par_s I, 2, and 3.

• E- 52/PEST 2/88
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• 4.1 The Contractor must perform the following:

4.1.1 Method Blank analysis as per Part 1 of this Section.

4.1.2 Spike all standards, samples, blanks, matrix spike and macrlx

spike dupllca_e samples wi_h the surrogate spike compound
(dibutTlchlorendate) as per Part 2 of this Section.

4.1.3 Matrix Splke/Matrlx Spike duplicate analysis as per Part 3 of
this Section.,

4.2 The external standard quantization method must be used co quanclcace

all pestlcldes/PCBs. Before performing any sample analysis, the
laboratory is required co determine the reten_ion time window for each

pesticide/PCB target compound listed in Exhib£_ C and the surrogate
spike compound, dibucylchlorendace. These retention time windows are

used to make tentative Iden_iflcatlon of pes_icldes/PCBs during sample
analysis.

4.2._ Prior _o establishing retention time windows, the GC operaclng
"" conditions (oven temperature and flow ra_e) must be adjusted

such chat 4,4'-DDT has a retention time of _ 12 minutes on
packed CC columns, except on OV-I or OY-lO1 columns.

Conditions listed in Table 7, Exhlblc D PEST, Section IV may be
used to achieve this criteria.

4.2.2 Escabllsh recentlon time windows as follows:

4.2.2.1 At the beginning of the contract and each time a new

GC column is installed, make three injections of all

single component pesticides mixtures, mulcl-response
pesticides, and PCBs throughout the course of a 72-
hour period. The concencratlon of each

pes_iclde/PCB should be sufficient to provide a

response that is approximately half scale. The

_hree injections of each compound should be made at

approxlma_ely equal intervals during the 72-hour

period, (e.g., each compound should be Injected near
the beginning, near the middle, and near the end of
the 72-hour period).

4.2.2.2 Verify _he recentlon time shift for

dlbutTlchlorenda_e in each standard. The retention

time shift between the initial and subsequen_
standarcLs must be less than 2.0% difference for
packed columns, less than I. 5% difference for wide

bore capillary columns (ID greater than 0.32 mm),
and less than 0.31 difference for narrow bore

capillary columns (ID less than 0.32 mm). If Chls

criterion is no_ met, continue injecting replicate
s_andards _o meet this cricerlon.

4.2.2.3 Calculate the s_andard deviation of the three

absolute retention times for each single component
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pesticide. For mulC£response pesticides or PCBs,
• choose one major peak from _he envelope and

calculate the standard deviation of the _hree

retention c_nes for _hac peak.

4.2.2.4 The standard deviations determined in 4.2.2.3 sha_l
be used co determine c.he retention time windows for

a particular 72-ho_ sequence. Apply plus or minus
three c4mes the standard deviations in &. 2.2.3 co

cho retention time of each pescicide/PCS determined
for _he first analysis of _he pesticide/PCB standard
in a Kiven 72 hour analytical sequence. This ranKe
of retention C4mes defines c.he retention time window

for the compound of interest for chac 72-hour

sequence. NOTE: By definition, the retention time
of a pesticide/PCB grom the first analysis of chat
compound in the 72 hour sequence is the center of
the retention time window. Do noC use the retention
time measured in 4.2.2.1 as the center of the

retention time window. The experience of the
• analyst should weigh heavily in the interpretation

of chromacosrams. For mulciresponse pescic£de/PCBs,
the analyst should utilize the retention time window
buc should pr_narily _ely on pattern recosnit£on.

For example, the three injections of aldrin in
4.2.2.1 have a mean retention c_ne of 1.40 minutes
and a standard deviation of 0.01 minutes. The
retention time of _he aldrin standard aC Cl_e

bestnnin S of the 72-hour sequence beKun today is
1.51 minutes. Three t4mes the standard deviation

(0.01) is applied Co the retention time of aldrin

grom the sequence begun today° e.8., 1.51 _+ 3(0.01)
- 1.48-1.54. If aldrin has a retention time of 1.60

minutes at _he besinning of the next 72-hour
sequence° then the retention time window becomes:
1.60 ± 3(0.01) - 1.57-1.63 for thac 72-hour

- sequence.

4.2.2.5 In chose cases where the retention time window for a

particular pesticide/PCB is less chan 0.01 minutes,
the laboratory may substitute whichever of the
following formulae apply.

o For packed columns, the retention time window of
the particular pesticide/PCB shall be calculated
as _+ lq of the initial retention time of the

compound in the 72-hour sequence.

o For wide bore capillary columns (ID 8rearer than
0.32 mm), the reCenClon time window of the

parClcular pescicide/PCB shall be calculated as
+_ 0.75% of the initial retention time of _he

compound in the 72-hour sequence.

E-54/PEST 2/88
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o Fo: tuL_ow bore capillary columns (ZD less chau
0.32 mm), the recencion c_me window of che

" particular pesticide/PCB shall be calculated as
0.154 of cho initial reCenCion t:ime of the

compound in the 72-hour sequence.

4.2.2.6 Keiacdlesa of whether the recent:ion c_me _-tndovs are
calculated by che roached £n _.2.2.A or A.2.2.5, the
recent:ion t:_ae windows must= be reported as a ranse
of values, nec as, for example, 1.51 minutes ± _t.

4.2.2.7 The laboratory muse calculate retention Cite windows
for each pesCicide/PCB on each GC column _ed ac ,-he
beginning of cba program and whenever a new GC
column is Installed. The data musc be retained by

. che laboratory and made available during an on-site
laboracory evaluaclon.

4.3 Pr_ GC Column Analysis

4.3.1 Primary Analysis establishes whether o= not: pest:icides/PCBs a=e
.;_.

present £n che sample, and establishes a ceucat:£ve
ihnt:ificat:ion of each compound, q_anciCaCion may be performed
on the 'primary analysis f.g the analysis meets all of the QC
criteria specified for quant:iCaCion. NOTE: To determine chac
no pescicides/PCBs are present: zt: or above the concracc

required quancit:a.cton limit J,q a form of quant:£cacion.

4.3.2 Separation should be > 25 percent resolution between peaks.
This criteria muse be considered when decermining whether Co
quancicaCe on the Primary Analysis or the Cor_£rmacion
Analysis. When chis criterion canner be mac, quancicacion is
adversely affecced because of the difficulty in determining
where Co establish cho baseline.

&. 3.3 Evaluat:ion Standard Mixtures

&.3.3.1 Prepare Evaluation Standard Mixes A, B, and C

(Aldrin, Endrln, A,_'-DDT and D£bucylchlorendace) ac
the 3 concentration levels described in Exhlblc D

PEST. Analyze the three Evaluaulon Standard Mixes

sequenclally aC =he beginning of each sevency-t_o
(72) hour period (See Figure A.I).

4.3.3.2 Calculace the Calibration Factor (carlo of the cecal
area Co the mass injected) for each compound in
Evaluation Standard Mix A, B and C using Equation
_.1.

Callbrat:ion Total Area of Peak

Factor ............ Eq. 4.1
Mass InJ erred (in nanograms)
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4.3.3.3 Using che Calibracion Factors from 4.3.3.2 above,
• calculate the percent relaclve standard devlaclon

(tRSD) for each compound aC che three concencracion

levels usin s Equaclon 4.2. The percent relamlve
amandard devlacion for Aldrin, Endrln, and

Dibucylchlorendace muse be less than or equal co
10.0 percent. If the _RSD exceeds 10.0q for
&,&'-DDT, see Secclon 4.5.&._.

Note: The lO.Oq PSD llnearicy crlCerla percalns

only co columns being used for Pesclcide/PCB

quancicacion. If a column is used only for surrogate

quancicacion, che 10.0_ R3D £s _ required for
DibucylchlorencLace.

% Relaclve SD

SUandard DeviaCion - ------ x I00 Eq. _.2
x

":'_ _ '

where Scand.ard Deviation (SD) - Z (x i - x) 2

• N-1
mm

x - mean of initial three Calibration Factors (per
compound).

4.3.3._ Evaluace the chromacosram from the analysis of che
Evaluacion Mix B. The appearance of peaks £n
addition co _he four main pesticide peaks indicates
a breakdown of Endrin and/or 4,A'-DDT.

4.3.3.5 Calculate che percenc breakdown for Endrin and/or
4,4'-DDT on the mixed phase (l. Sq OV-16/I.95q OV-210

or equlvalenc) GC column using Equations A.3 and

_.4. The percent breakdown for Endrln or A,&'-DDT

muse not: exceed 20.0 percent. Corrective action
muse be oaken before analysis continues.

, % breakdown Total DDT degradacion peak areal(DDE + DDD)

for - . x i00 Eq. 4.3
4,_'-DDT Total DDT peak area I (DDT . DDE + DDD)

l
- Total Endrin degradaclon peak areas

% breakdown (Endrin Aldehyde + Endrln Ketone)

for Endrln - X i00 Eq. 4.
Total Endrln Peak Areal(Endrln +

Endrin Aldehyde + Endrln Ketone)

l The cerro peak height may be substituted for the cerro peak area. "i
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4.3.3.6 Calculace the percenc bree_do_ for Endrin and/or
• 4,4'-DDT on the OY-1 or equivalenc GC column using

Equacions 4.3 and 4.4 The percenc breakdown for

Endrin or 4,&'-DDT musc noC exceed 20.0 percent.

CorcecCive action muse be Oaken before analysisconctnues.

4.3.3.7 Xf there J.s evidence of a peak ac che recencion time
for Endrin aldehyde/_,_'.DDD (which coeluce on che

• OY-1 or equivalent GC column), calculace a combined

percent breakdown for Endrin/_,4'.DDT usin s Equation
4.5. The combined EncLvin/_,_, .DDT percent breakdown
muse uoC exceed 20.0 percent, else corrective action
muse be cs/cen before analysis continues.

Total Endxln/DDT dagradaclon peak areas 2

Combined (DDD, DDE, Endrln Aldehyde, Endrln Ketone)

% breakdown-- ' ,, A 100 Eq. 4, 5
Tocal Endrin/DDT desradacio n peak area 2

.,. (Endcin, Endrin Aldehyde Endrin Ketone,• . P

DDD, DDE, DDT)

4.3.3.8 Suggested Maintenance

Corrective measures may require any one or more of
the following remedial actions:

4.3.3.8.1 Packed columns . For Instruments w£ch

off-column injection; replace the
demiscer trap, clean and deactivate che

glass injection pore insert or replace
with a cleaned and deactivated insert.
Inspect: the injection end of the column
and remove any foreign macerial (broken
glass from the rim of the column or

pieces of septa). Replace che glass
wool wlch fresh deactivated glass wool.

Also, IC may be necessary to remove che

first few millimeters of packing

material if any discoloraclon is noted,
also swab out the inside walls of the
column if any residue is noted. Zf

chese procedures fall to eliminace che

degradation problem, it: may be
necessary Co deactlvace che metal

Injector body (described below) and/or
repack/replace che column.

4.3.3.8.2 Capillary columns . Clean and

deacUlvace che glass inJecclon pore
Insert or replace wich a cleaned and

,ID
2 The term peak height may be substituted for che term peak area•
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deactivated insert. Break off cho

• first few inches, up co one foot, of
the injection pore side of :he column.
Remove _he column and solvent backflush

according Co :he manufacturer's
instructions, If _hese procedures fail
Co elLmiruaCe the degradation problem,
LC may be necessary co deactivate :he

me:al injector body and/or replace :he
column.

4.3.3.8.3 l<er_sl InJeccor Body - Turn off rbe oven
and remove :he analytical column when
:he oven hu cooled. Remove the glass
InJecClon pore insert (Instruments wlch

off-column Injection or Grob). Lower
_he injection poru cemperaEure Co room

• temperature. Inspect: chs injection
pore and remove any no:iceable foreign

.. material.

Piace a beaker beneath the injector
pore inside _he GC oven. Using a wash
bottle, serla_ly rinse :he en:Ire •

inside of _he injector port: with
aCe:one and _hen toluene, ca:chinE :he

• rinsate in the beaker.

Prepare a solution of deac:ivaCing
agent (Sylon-CT or equivalent)
following manufacturer's dire::ions.
A_Cer all me:al surfaces inside :he

injector body have been thoroughly
:oared with :he dea::iva:ion solution,

serially rinse :he Injector body wlch
toluene, methanol, ace:one and hexane.

Reassemble _he injector and replace :he
GC column.

_.3._ Individual S:andard Mixtures A and B

_.3._.1 Prepare Individual Standard Mixtures A and B
' con:aining _he single component pes:icides. These

may be divided into the groups suggested in Exhibit
" D PEST, which are recommended Co prevent overlap of

compounds on two of the packed columns. One mixture
of ali of :.he single component pes_Icldes is
acceptable when using capillary column. Prepare
separate solutions of all multi-response pesticides
and PCBs. (A=oclor 1016 and Aroclor 1260 may be
combined in a single mlxcure.)

A.3.A. 2 Analyze Individual Standard Mixuures A and B and all

mul_i-response pestlclde/PCBs at uhe beginnln 8 of
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each 72 hour period (see Figure 4.1) and 8nalyze
• Individual Standard Mixtures A and B aC the

intervals specified in the analytical sequence in

Figure 4.1, and whenever sample analysis is
completed. The Calibration Factor for each standard
quanti_aced (Individual Standard Mix A or B)
(Equation &.6), must not exceed a 15.0 percent
difference for a quanCi_ation run nor exceed a 20.0

percent difference for a confirmation run during the

72 hour period. Calcula=e percent difference u_ing
Equation 4.7. Deviations Krea_er than 15.0 percent
require the laboratory t:o repeat the "samples
analyzed follovinK the quanCitacion standard cha_
exceeded the criterion.

NOTE: Aroclors 1221 and 1232 must be ana ly_ed at a
minimum of once a mouth on each instrument and each
column. Copies of these ¢hromatoKrams must be
submitted with each case for instruments and columns

, used co quanCicate samples in chat case, when
" £denti_y of these ewe pesticides (Aroclor 1221 and

1232) has been confirmed.

, Total Area of Peak*
Calibration Factor -

Mass injected (in nanograms) Eq. 4.6

* For multiresponse pesticides/PCBs use the cecal
area of all peaks used for quanCiCa_ion.

R1 - R2

Percent Difference - - x 100 Eq. 4.7
K1

where

R1 - CalibraC£on Fat=or from firsc analysis

R2 - Calibration Factor from second or subsequent
analysis

&.4 Sample Analysis (Primary GC Column)

4.4.1 Samples are analyzed per the sequence described in Figure 4.1.

4.4.2 The re_encion time shift for Dibu_ylchlorendace must be

evaluated after the analysis of each sample. The retention
_ime shift mus_ be less than 2.0t difference for packed GC

columns between the inlclal s_andard analysis and any sample or
standard analyzed during the 72 hour period. The percenu

difference for vlde bore capillary columns (ID greater than
0.32 mm) must be less than l.St. The percent difference for

narrow bore capillary columns (ID less than 0.32 mm) mus_ be
less _han 0.3t (Equacion 4.8).

E-59/PEST • 2/88
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Percent Difference (tD) - ItTT - RTq x 100 Eq. 4.8

ET I

where

_T z - absoluce reCencion C_e of Dlbu_ylchlorendate in _he
initial scandard (Evaluation Standard F_Lx a).

RTS - absolute retention cime of Dibu_ylchlorendate £n _he
sample or subsequent standard.

4.4.3 Evaluate che GC column chroushouc the analysts of samples by
injecting Evaluation Standard Mix B aC the frequency ouulined
in Fi_ce 4.1.

4.4.4 Calculate the percent breakdown for A,4'-DDT and Endrin
according co 4.3.3.5. Take corrective action when the
breakdown for /,,A'-DDT or End_in exceeds 20.0 percent.

FIGURE 4.1 72 HOUR SEQUENCE FO[ PESTICIDE/PCB AK_LYSIS

1. Evaluation Standard Mix A
2. Evaluation Standard Mix B
3. Evaluation Standard Mix C
_. Individual Standard Mix A*
5. Individual Standard Mix B*

6. Toxaphene
7. Aroclors 1016/1260
8. Aroclor 1221"*
9. A_oclor 1232"*

10. Aroclor 1242
11. A.coclor 12t_8
12. Azoclor 125/,
13. 5 Sa_-ples
lt_. Evaluation Standard Mix B

15., 5 Samples
16. Individual Scandard Mix A or B

17. 5 Samples
18. Evaluaclon Standard Mix B

19. 5 Samples

20. Ind£vldual Standard Mix A or B (whichever non run in step 16)
21. 5 Samples

22. Repeat uhe above sequence scarring wi_h Evaluacion SCandard Mix B (suep
l& above).

23. Pescicide/PCB analysis sequence muse end wich the analys_s of both
Individual Standard Mix A and B regardless of number of samples
analyzed.

ii

_r These nay be one mixture.

** Aroclors 1221 and 1232 musc be analyzed aC a minimum of once _ month on
each Instrument and each column. Copies of chese chromacograms musc be
submlcced wlch each Case for instruments and columns used co quanciCace
samples in Chac Case.

E-60/PEST 2/88
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4.4.5 Zf one or more coupounds have a response greater than full
• scale, the extract requires dilution according Co the

specificacions in Exhib£c D PEST. If che diluCion of the

extract causes any compounds tentatively identified in the

first analysis co be undececCable in the second analysis, then
the resulcs of boch analyses shall be reporced on separace
Forms I, "according Co che inscruccious in Exhibit B. For
d£1ucior_ greater chan 10-fold, also see the instructions in
Exhibit D PEST.

4.5 Confirmation Analysis (GC/EC)

4.5ol Cou_icmacion Analysis is Co confirm the presence of all

compounds tentatively identified in the Primary Analysis.
Therefore, the only standards chac are required are cho

Evaluation Standard Mixes (Co check linearicy and degradation
criteria) and standards of all compounds co be confirmed. The
72-hour sequence described in FiKure 4.1 ii0 therefore,
modified co ric each case. QuanC£CaCion may be performed on
che congirmacion analysis. Zf coxaphene or DDT is co be

.:: quanCiCaCed, addiCiorml lineariCy requiremenCs are specified in
Seccion 4.5.4.

4.5.2 Separacion should be> 25 percenc resoluCion becween peaks.
• This criteria muse be considered when determining whether Co

quanCiCaCe on che Primary Analysis or che Cor_irmacion

Analysis. When chis cricerion canner be mec0 quancicacion £s

adversely affecced because of che difficulty in decermining
where Co establish the baseline.

&.5.2.1 For a fused silica capillary (FSCC) confirmacion,

chore muse be > 25 percent resolution (valley)
between the following pesticide pairs:

o beCa-BHC and delCa-BHC

o Dieldrin and 4,4'-DDT

o 4o4'-DDD and Endrln Aldehyde

o Endosulfan Sulfate and 4,4'-DDT

4.5.3 All qC specified previously muse be adhered =o, i.e., the > 12
mlnuces recenclon clme for &,&'-DDT, and the specified crlcerla

for 4,&'oDDT and endrin degradaClon, llnearicy, callbraclon
factor for standards0 and recenclon Clme shift for

dlbucylchlorendace. The recenclon cime requirement 4,4'.DDT
does nec have co be mec if _he confirmaclon column is OV-I or
OY-101.

4.5.4 Begin che Confirmaclon Analysis CC sequence with che _hree

concencraclon levels of Evaluaclon Standard Mixes A, B and C.

The excepcion Co chls occurs when coxaphene and/or DDT series
are Co be confirmed and quantlcaced. There are four

combirmcions of pesCicldes chac could occur, cherefore, r.he .__
v_qm,
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following sequences muse be followed depending on _he
situation.

4.5.4.1 Toxaphene only - _egin _he sequence with Evaluation
Mix B to check deKradaCion , followed by _hree
concentration levels co _oxapheneo Check linea_i_y
by calculating tRSD. If _ lO.Or RSD, use _he
appropriate equation in Exhibit D PEST for
calculation. If >10.04 P.SD, plo_ a standard curve
and dacet_Lne _he n K for each sample in _.hac sec
from the curve.

4.5°_.2 DDT, DDE, DDD only' - BeK:f.n _he sequence _r£ch
EvaluAtion Mix B. Then inject _hree concentration
levels of a suandard concaLnin K DDE, DDD and DDT.
Calculate linearicy and follow the requirements
specified" in @.5.4.1 for each compound co be
quanCicaced.

4.5.4.3 DDT series and coxaphene - Begin the sequence with
Ev'alu_acion Mix B. Then inject three concentrationo

" levels o£ Coxaphene and another three levels of the
DDT series. Calculate linearicy and follow _he
requirements specified in 4.5.4.1 for each compound
Co be quancicaced.

4.5.4.4 Ocher pesCicides/PCBs plus DDT series and/or
coxaphene BeKin the sequence wlch Evaluation
Scan(Lard Mixes A, B and C. Calculate lineariL 7 on
=he fou_ compounds in _he Evalu&tion Standards
mixes. If DDT and/or one or more of the other
compounds are >10.0t PSD and/or deKrada=ion exceeds
the criterion, corrective maintenance as outlined in
paraKraph 4.3.3.8 should be performed before
repeaeing the above chromatography evaluaciorm. Xf
DDT only exceeds the lineari_/ criteria and one or
more of the DDT series £s to be quancicaced, follow
4.5.4.2 (do nec repeat Evaluation Hix B). If none of
the DDT series is co be quancicaCed and DDT exceeds

the lO.Or PSD, simply record _he t PSD on the proper
form. AnyOne coxaphene is co be quanticaCed,
follow 4.5...1.

4.5.5 A_Cer the linearicy stan(Lards required in 4.5.4 are injected,
continue the confirmation analysis injection sequence wi_h all
compounds tentatively identified during primary analysis _o
es_ahlish the daily recen_ion _e windows during pri_eary
analysis. Analyze all cor_irmacion standards for a case at _he

beginning, ac intervals specified in 4.5.6, and a_ the end. Any
pesticide outside of its established retention t_ze window

requires i_media_e investigation and correction before
concinuin_ the analysis. The laboraco_/ must reanalyze all
san_les between the standard cha_ exceeds the cri_erion and a
subsequent s_andard _hat mee_s the crlcerion.
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_.5.6 Begin tnJeccion of sazples ac ch£s point of che Confirmacion
• Analysis sequence. Analyze groups of 5 samples with a scandard

perCa£nin S Co che samples after each group (Evaluaclon Mix B is

required afcer the firsc 5 samples, and evez 7 10 samples
chereafcer, e.g., afcer 5, 15, 25, ecr). The alcecnacing
scandard's calibracion factors muse be within 15.0 percenc of
each ocher if quancicacion is performed. Deviacions larger
chart 15.0 percent require the laboratory co repeat che samples
analyzed becween the standard chac exceeds che criterion and a
subsequenc sCandacd chac meecs the cricerion. The 15.0 percenc
criterion only pertains Co compounds being quanciCaCed.

_. 5.6.1 I_ more chart one standard is required Co confirm all
compounds cencacively idenCified in che Primary "
Analysis, include an alCernace standard after each
i0 samples.

_.5.6.2 Sam_eles muse also be repeated if che degradation of
eicher DDT and/or Endrin exceed 20.0 percent on the
lncermiccenc Evaluacion S Candard Mix B.

.._
• .5.6.3 If Cho samples are splic between 2 or more

lnscz_umenCs, all scandards and blanks pertaining co
chose samples uc be analyzed on each inscrumenc

4.5.7 Inject che roached blanks (extracted with each sac of samples)
, on every GC and GC column on which che samples are analyzed.

_.5.8 If quanclcaclon is performed on the conflrmaclon analysis,
follow the Inscrucclons in A._.5 regarding diluulon of extracts
and reporuin S results.

_.6 CC/MS Pescicids/PCB Confirmacion

4.6.1 Any pescicids/PCB confirmed by two dissimilar GC columns muse
also be confirmed by GC/MS if the concencracion in the final
sample excracc is sufficienc for CC/MS analysis (based on
laboracocy GC/MS _ececcion limics).

4.6.1.I Pesclcldes/PCBs may be confirmed uCilizlng the
extract prepared for semivolacile GC/MS analysis;
however, the absence of pesClclde/PCBs in c.he
semlvolacile extract would require uhe analysis of
c.hepesciclde/PCB (fraccion) exCracC.

A.6.2 The cunlng and mass callbraclon cricerla for DFTPP (50 ng)
be mec prior co any conflrmacion of pes_.icldes/PCBs is
undertaken. Refer Co the cuning and =ass calibration
Ins_rucClon for semlvolaciles. The characcerisclc ions for "-
CC/MC analysis of pescicldes/PCBs are given in Exhlb£c D SVTable 5.
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4.6.3 The pes_4c_de/PCB sample extract(s) and the associa_ed
pes_ic:Lde/PCB blank(s), and reference st:andard(s) must be

• analyzed by GC/MS.

&. 7 Documen_auion

See Exhib£_ B for complete £ns_ruc_ions for rho comple_ion of all
requi=ed forms and _he Deliverable Index for all repo_=in g and
dQliverables requiremen_s.
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TITLE: PNL-ALO-347, SAMPLEPREPARATIONSFORPESTICIDES/PCBsANALYSISIN

WATERAND SOIL/SEDIMENT

APPLICABILITY

This procedure applies to preparationof water and soil/sedimentsamples for
analysis of pesticideand PCB compoundsby Procedure PNL-ALO-346. It includes
extraction and cleanup of water and low and medium level soil/sediment
samples. Water samples are extracted by a continuous liquid-liquidextractor
or by separatory funnel shake-out into methylene chloride, the methylene
chloride is evaporated,and the residue is dissolved in hexane. An alumina
chromatographiccolumn is used for the sample cleanup, and the sample is
diluted to volume for the gas chromatographic(GC) analysis. Soil/sediment
samples are extracted into hexane for the medium level samples and into
methylene chloride/acetonefor the low level samples using sonicationfor the
agitation. These extracts are then cleaned up and prepared for the GC
analysis.

DEFINITIONS

N/A

RESPONSIBLESTAFF

• Cognizant Scientist
• Analyst

QUALITY CONTROL

Sample preparationsteps that support the quality control requirementsfor the
analysis, method PNL-ALO-346,are included in this procedure.

PROCEDURE

1.0 Sample Storage and Holdinq Times

1.1 Procedures for Sample Storaqe

1.1.1 The samplesmust be protected from light and refrigerated
at 4°C (±2°C) from the time of receipt until extraction
and analysis.
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1.1.2 After analysis, extracts and unused sample volume must be
protected from light and refrigeratedat 4oC (+2oC) for
the periods specified in the contract schedule.

1.2 Contract Required Ho!dinq Tim_@

1.2.1 If separatory funnel or sonicationprocedures are
employed for extractionsfor pesticide/PCBanalyses,
extraction of water samples shall be completedwithin
5 days of ValidatedTime of Sample Receipt (VTSR), and
extraction of soil/sedimentsamples shall be completed
within 10 days of VTSR. If continuous liquid-liquid
extraction procedures are employed, extraction of water
samples shall be started within 5 days of VTSR.

1.2.2 Extracts of either water or soil/sedimentsamplesmust be
analyzed within 40 days followingextraction.

2.0 Sample Preparationfor Pesticides/PCBsin Water

2.1 Summary of Method

A measured volume of sample, approximatelyI L, is solvent
extractedwith methylene chloride using a separatory funnel or a
continuous extractor. The methylenechloride extract is dried,
exchanged to hexane and adjusted to a final volume of 10 mL.
Radioactive samplesmay have less volume because of availability
and dose rate.

2.2 Interferences/Tolerance

2.2.1 Method interferencesmay be caused by contaminantsin
solvents, reagents,glassware, and other sample
processing hardware that lead to discrete artifacts
and/or elevated baselines in gas chromatograms. All of
these materials must be routinelydemonstrated to be free
from interferencesunder the conditions of the analysis
by running laboratory reagent blanks. Interferencesby
phthalateesters can pose a major problem in pesticide
analysis when using the electron capture detector. These
compoundsgenerally appear in the chromatogramas broad
eluting peaks. Common flexible plastics contain varying
amounts of phthlates. These phthalates are easily
extracted or leachedform such materials during
laboratory operations. Cross-contaminationof clean
glassware routinely occurs when plastics are handled.
Interferencesfrom phthalates can best be minimized by
avoiding the use of plastics in the laboratory.

ProcedureNo. Revlslon No. EffectiveDate Page
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Exhaustivecleanup of reagents and glassware may be
required to eliminate background phthalatecontamination.

2.2.2 Matrix interferencesmay be caused by contaminantsthat
are coextractedfrom the sample. The extent of matrix
interferenceswill vary considerablyfrom source to
source,depending upon the nature and diversity of the
site being sampled. The cleanup procedures in
paragraphs2.7.1 through 2.7.5 must be used to overcome
such interferencesto attempt toachieve the Contract
Required QuantitationLimit (CRQLs). The cleanup
procedures in paragraph 2.8.1 through 2.8.5 may be used
to remove sulfur interferences.

2.2.3 Unless otherwisestated tolerances for all values given
within this method are to within the first, non-zero,
significantinteger, includingthe number 10, that is
specified. For example, 5 mL implies accuracy to within
_+ImL, while 5.0 mL implies accuracywithin _+0.1mL. If
100 mL is specified, it implies accuracy to _+ImL.

When preparing samples and standardsand making standard
spike addition,the volumes specifiedshall be measured
to that value using the specifiedor appropriate
measuringdevice. For example, if I L water sample is
specified to be measured in a I L graduated cylinder, the
water sample is added to the 1000 mL mark: if 7.5 /_Lis
specified,a 10 /_Lgas tight syringe is filled to the
7.5 /_Lmark: if 30 /_Lis specified, a 50 /_Lgas tight
syringe is filled to the 30 /_Lmark. Manufacturer
tolerances are acceptable for the specified volumetric
measurementsin this procedure.

2.3 Apparatus and Materials

2.3.1 Glassware (brand names and catalog numbers included for
illustrationpurposes only).

2.3.1.1 Separatory funnel, 2000 mL with Teflon stopcock.

2.3.1.2 Drying column, Chromatographiccolumn approximately
400 mm long X 19 mm ID, with coarse frit. (Substitution
of a small pad of disposable Pyrex glass wool for the
frit will help prevent cross-contaminationof sample
extracts.)

2.3.1.3 Concentratortube, Kuderna-Danish(K-D), 10 mL, graduated
(KontesK-570050-I025or equivalent). Ground glass
stopper is used to prevent evaporationof extracts.

ProcedureNo. Revision No. Effective Date Page
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2.3.1.4 Evaporativeflask, K-D, 500 mL (KontesK-570001-0500or
equivalent). Attach to concentratortube with springs.

2.3.1.5 Snyder column, K-D, three-ball macro (KontesK-503000-
0121 or equivalent).

2.3.1.6 Snyder column, K-D, two-ball micro (KontesK-569001-0219
or equivalent).

2.3.1.7 Continuous liquid-liquidextractors,equipped with Teflon
or glass connecting joints and stopcocks requiring no
lubrication. (Hershberg-WolfExtractor-AceGlass
Company, Vineland,NJ P/N 6841-10, or equivalent.)

2.3.1.8 Vials, amber glass, 10 to 15 mL capacity,with Teflon-
Iined screw cap

2.3.1.9 Bottle or test tube, 50 mL with Teflon-linedscrew cap
for sulfur removal.

2.3.1.10 Chromatographiccolumn for alumina, 8 mL (200 mm X 8 mm
ID) polypropylenecolumn (Kontes K-420160 or equivalent)
or 6 mL (150 mm X 8 mm ID) glass column (KontesK-420155
or equivalent or 5 mL serologicalpipettes pluggedwith a
small piece of Pyrex glass wool in the tip. The Kontes
columns may be pluggedwith Pyrex glass wool or a
polyethyleneporous disk (Kontes K-420162).

2.3.2 Pyrex glass wool, pre-rinseglass wool with appropriate
solvents to ensure its cleanliness.

2.3.3 Silicon carbide boiling chips, approximately10/40 mesh.
Heat to 400oC for 30 minutes or Soxhlet extract with
methylene chloride.

2.3.4 Water bath, heated,with concentric ring cover, capable
of temperaturecontrol (+2oC). The bath should be used
in a hood.

2.3.5 Balance, analytical,capable of accuratelyweighing
_+0.0001g.

2.3.6 Nitrogen evaporationdevice equipped with a water bath
that can be maintained at 35-40oC. The N-Evap by
OrganomationAssociates, Inc., South Berlin, MA (or
equivalent) is suitable.

ProcedureNo. Revision No. EffectiveDate Page
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2.4 Reaqents

2.4.1 Reagent water, reagent water is defined as a water in
which an interferantis not observed at or above the CRQL
of each parameterof interest.

2.4.2 Acetone, hexane, isooctane (2,2,4-trimethylpentane),
methylene chloride Pesticidequality or equivalent.

2.4.3 Sodium sulfate, reagent grade, granular, anhydrous.
Purify by heating at 400°C for four hours in a shallow
tray.

2.4.4 Alumina, neutral, Super I Woelm (UniversalScientific,
Incorporated,Atlanta, Georgia) or equivalent. Add 7%
(v/w) reagentwater to the Super I neutral alumina.
Tumble or shake in a wrist action shaker for a minimum of
two hours or preferablyovernight. There should be no
lumps present. Store in a tightly sealed glass
container. A 25 cycle soxhletextraction of the alumina
with methylene chloride is required if a solvent blank
analyzed by the pesticide technique indicates any

• interferencesfor the compounds of interest.

2.4.4.1 Alumina EquivalencyCheck. Test the alumina by adding
the BNA surrogates (see method PNL-ALO-345)in 1:1
acetone/hexaneto the alumina and following
paragraph 2.7.1. The tribromophenolshould not be
detected by GC/EC if the alumina and its activation are
acceptable. Also check recovery of all single component
pesticides followingthe same procedure. The percent
recovery for all single component pesticidesmust be
>_80%,except for endosulfan sulfatewhich must be >_60%
and endrin aldehyde which is not recovered. The data
must be retained by the laboratory and made available for
inspectionduring on-site evaluations. If the alumina
deactivatedwith 7% (v/w) reagent water does not prove
adequate to remove the BNA surrogates and other
interferences,the aluminamay be deactivated with as
much as 9% reagent water, so long as the criteria for
tribromophenoland the recovery of all single component
pesticides can be met.

2.4.5 Sodium hydroxidesolution (ION)-(ACS). Dissolve 40 g
reagentgrade NaOH in reagent water and dilute to 100 mL.

2.4.6 Tetrabutylammonium(TBA) - Sulfite reagent. Dissolve
3.39 g TBA hydrogen sulfate in 100 mL distilledwater.
To remove impurities,extract this solution three times

ProcedureNo. Revision No. EffectiveDate Page
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with 20 mLportions of hexane. Discard the hexane
extracts, and add 25 g sodium sulfite to the water
solution. Store the resulting solution, which is
saturated with sodium sulfite, in an amber bottle with a
Teflon-lined screw cap. This solution can be stored at
room temperature for at least one month.

2.4.7 Pesticide surrogate standard spiking solution.

2.4.7.1 The surrogate standard is added to all samples and
calibration solutions; the compoundspecified for this
purpose is dibutylchlorendate.

2.4.7.2 Prepare a surrogate standard spiking solution at a
concentration of 1 #g/1.00 mL in acetone. Store the
spiking solutions at 4oC (+2oC) in Teflon-sealed
containers. The solutions should be checked frequently
for stability. These solutions must be replaced after
12 months, or sooner, if comparison with quality control
check samples indicates a problem.

2.4.8 Sulfuric acid solution (I+I)-(ACS). Slowly, add 50 mL
H2SO4 (sp. gr. 1.84) to 50 mL of reagent water.

2.4.9 Pesticide matrix standard spiking solution. Prepare a
spiking solution of acetone or methanol that contains the
following pesticides in the concentrations specified.

PESTICIDE _q/1.0 mL
Li ndane O.2
Heptachlor 0.2
Aldrin 0.2
Dieldrin 0.5
Endrin 0.5
4,4' DDT 0.5

Matrix spikes are also to serve as duplicates by spiking
two 1 L portions from the one sample chosen for spiking.

2.4.10 See method PNL-ALO-346, pages 19-35, for contract-
required quality assurance/quality control procedures.

2.5 Sample Extraction - Separator y Funnel

2.5.1 Samples may be extracted using separatory funnel techniques.
If emulsions prevent acceptable solvent recovery with
separatory funnel extractions, continuous liquid-liquid
extraction (section 2.6) may be used. The separatory funnel
extraction scheme described below assumes a sample volume of

Procedure No. Revision No. Effective Date Page
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the I L. Continuous extraction is recommendedfor
extraction of radioactivesamples to minimize analyst
contact. Sample volumes of less then I L may be necessary
because of availabilityand dose rate.

2.5.2 Using a I L graduated cylinder,measure out a I L sample
aliquot and place it into a 2 L separatory funnel. Check
the pH of the sample with wide range pH paper and adjust to
between 5 and g pH with 10 N sodium hydroxide and/or 1:1
sulfuric acid solution.

NOTE: Recovery of dibutylchlorendatewill be low if pH is
outside this range. AIpha-BHC, gamma-BHC, Endosulfan
I and II and Endrin are subject to decompositionunder
alkaline conditions,and therefore,may not be
detected if the pH is above 9.) Pipet 1.0 mL
surrogatestandard spiking solution into the
separatoryfunnel and mix weil. Add 1.0 mL of
pesticidematrix spiking solution to each of two I L
portions from the sample selected for spiking.

2.5.3 Add 60 mL methylene chloride to the separatory funnel and
extract the sample by shaking the funnel for two minutes,
with periodic venting to release excess pressure. Allow the
organic layer to separate from the water phase for a minimum
of 10 minutes. If the emulsion interfacebetween layers is
more than one-third the volume of the solvent layer, the
analyst must employ mechanical techniquesto complete the
phase separation. The optimum techniquedepends upon the
sample, and may include: stirring, filtrationof the
emulsion through glass wool, centrifugationor other
physical means. Drain methylene chloride into a 250 mL
Erlenmeyer flask.

2.5.4 Add a second 60 mL volume of methylene chloride to the
sample bottle and repeat the extraction procedure a second
time, combiningthe extracts in the Erlenmeyer flask.
Perform a third extraction in the same manner.

2.5.5 Assemble a K-D concentratorby attachinga 10 mL
concentratortube to a 500 mL evaporative flask. Other
concentrationdevices or techniquesmay be used in place of
the K-D if equivalencyis demonstratedfor all pesticides
shown in Target Compound List table in PNL-ALO-346.

2.5.6 Pour the combined extract through a drying column containing
about 10 cm of anhydrousgranular sodium sulfate, and
collect the extract in the K-D concentrator. Rinse the
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Erlenmeyer flask and column with 20 to 30 ml.of methylene
chloride to complete the quantitativetransfer.

2.5.7 Add one or two clean boiling chips to the evaporativeflask
and attach a three-ballSnyder column. Pre-wet the Snyder
column by adding an apparent volume of I mL methylene
chloride to the top. Place the K-D apparatuson a hot water
bath (80 to gOoC) so that the concentratortube is partially
immersed in the hot water and the entire lower rounded
surface of the flask is bathed with hot vapor. Adjust the
vertical position of the apparatus and the water temperature
as required to complete the concentration in 10 to
15 minutes. A longer period of time for the concentration
may be required if the temperature is maintained gO°C or
less and if the concentrationprocess is preformed in a high
air flow radiochemistryhood. At the proper rate of
distillation,the balls of the column will actively chatter
but the chambers will not flood with condensed solvent.
When the apparent volume of liquid reaches I mL, remove the
K-D apparatus. Allow it to drain and co_l for at least
I0 minutes.

2.5.8 Momentarily remove the Snyder column, add 50 mL of hexane
and a new boiling chip and re-attach the Snyder column.
Pre-wet the column by adding an apparent volume of I mL of
hexane to the top. Concentratethe solvent extract as
before. The elapsed time of concentrationshould be 5 to
10 minutes. A longer period of time for the concentration
may be required if the temperature is maintained gO°C or
less and if the concentrationprocess is preformed in a high
flow radiochemistryhood. When the apparent volume of
liquid reaches I mL, remove the K-D apparatus and allow it
to drain and cool at least 10 minutes.

2.5.9 Remove the Snyder column, rinse the flask and its lower
joint into the concentratortube with I to 2 mL of hexane.
If sulfur crystals are a problem, proceed to
paragraph 2.8.1; otherwisecontinue to paragraph 2.5.10, or
use the micro-Snydercolumn technique (see section 2.5.9 in
Procedure PNL-ALO-344).

2.5.10 Nitrogen blowdown technique (taken from ASTM Method D 3086)

Place the concentratortube in a warm water bath (35°C) and
evaporate the solventvolume to approximately0.5 mL using a
gentle stream of clean, dry nitrogen (filteredthrough a
column of activatedcarbon). CAUTION: New plastic tubing
must not be used between the carbon trap and the sample, as
it may introduce interferences. The internalwall of the
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tube must be rinsed down several times with hexane during
the operationand the final volume brought to 0.5 mL.
During evaporation,the tube solvent level must be kept
below the water level of the bath. The extract must never
be allowed to become dry.

2.5.11 Dilute the extract to I mL with acetone and proceed to
paragraph 2.7.1 (AluminaColumn Cleanup).

2.6 Sample Extraction - Continuous Liquid-LiquidExtractor

2.6.1 When experience with a sample from a given source indicates
that a serious emulsion problemwill result, or if an
emulsion is encounteredin paragraph 2.5.3 using a
separatory funnel, a continuous extractor should be usedL
Continuous extraction is also recommendedfor radioactive
samples.

2.6.2 Using a I L graduated cylinder,measure out a I L sample
aliquot and place it into the continuous extractor. Pipet
1.0 mL surrogatestandard spiking solution into the
continuous extractor and mix weil. Check the pH of the
sample with wide range pH paper and adjust to between 5 and
9 pH with ION sodium hydroxide and/or 1:1 sulfuric acid
solution. Radioactivesample volume of less than I L may be
necessary because of availabilityand dose rate.

2.6.3 Add 500 mL of methylene chloride to the distilling flask.
Add sufficientreagent water to ensure proper operation and
extract for 18 hours. Allow to cool, then detach the
boiling flask and dry. Concentratethe extract as in
paragraphs 2.5.5 through 2.5.11.

2.7 Alumina Column Cleanup

2.7.1 Add 3 g of activity III neutral alumina to the 10 mL
chromatographiccolumn. Tap the column to settle the
alumina. Do not pre-wet the alumina.

2.7.2 Transfer the I mL of hexane/acetoneextract from
paragraph 2.5.11 to the top of the alumina using a
disposable Pasteur pipet. Collect the eluate in a clean
10 mL concentratortube.

2.7.3 Add I mL of hexane to the original extract concentratortube
to rinse it. Transfer these rinsings to the alumina column.
Elute the column with an additional 9 mL of hexane. Do not
allow the column to go dry during the additional and elution
of the sample.
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2.7.4 Adjust the extract to a final volume of 10 mL using hexane.

2.7.5 The pesticide/PCBfraction is ready for analysis. Proceed
to method PNL-ALO-346. Store the extracts at 4oC (+2oC) in
the dark in Teflon-sealedcontainers until analyses are
performed.

2.8 Optional Sulfur Cleanup

2.8.1 Concentratethe hexane extract from paragraph 2.5.9 to I mL.

2.8.2 Transfer the I mL to a 50 mL clear glass bottle or vial with
a Teflon-linedscrew cap. Rinse the concentratortube with
! mL of hexane, adding the rinsings to the 50 mL bottle.

2.8.3 Add I mL TBA-sulfitereagent and 2 mL 2-propanol,cap the
bottle, and shake for at least I minute. If the sample is
colorless or if the initial color is unchanged, and if clear
crystals (precipitatedsodium sulfite) are observed,
sufficient sodium sulfite is present. If the precipitated
sodium sulfitedisappears, add more crystalline sodium
sulfite in approximately100 mg portions until a solid
residue remains after repeated shaking.

2.8.4 Add 5 mL distilledwater and shake for at least I minute.
Allow the sample to stand 5 to 10 minutes. Transfer the
hexane layer (top) to a concentratorampule and go back to
paragraph2.5.I0.

3.0 Protocols For Soil/Sediment

lt is mandatory that all soil/sedimentsamples be characterizedas to
concentration level so that the appropriateanalytical protocol may be
chosen to ensure proper quantitationlimits for the sample.

The use of GC/EC methods is recommended for screeningsoil/sediment
samples for pesticides/PCBs,however, the cognizant scientist is at
liberty to determine the specific method of characterization.

Note that the terms "low level" and "medium level" are not used here as
a judgement of degree of contaminationbut rather as a descriptionof
the concentration ranges that are encompassedby the "low" and "medium"
level procedures.

The concentrationrange covered by the low level analysis may be
considered to be less than 1000 pg/kg of pesticides/PCBs. The
concentrationrange covered by the medium level analysis is greater than
lO00 pg/kg.
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3.1 Medium Level Preparationof Analysis of Pesticides/PCBsin
Soil/Sediment

3.1.1 Scope and Application

This procedure is designed for the preparationof
sediment/soilsampleswhich may contain pesticides/PCBs
at a level greater than 1000 pg/kg.

3.1.1.1 If the extract for pesticide/PCBanalysis is to be
prepared from an aliquotof the semi-volatileextract,
also refer to the specific instructionsin method PNL-
AL0-344, section 2.2.7.I.

3.1.2 Summary of Method

3.1.2.1 Portions of soil/sedimentare extracted and screened by
methods of the cognizant scientist'schoice.

3.1.2.2 If pesticides/PCBsare detected in the screen at levels
above approximately1000 pg/kg, a I g sample is extracted
with I0.0 mL of hexane for analysis by GC/EC.

3.1.2.3 If no pesticides/PCBsare detected above 1000 pg/kg, then
the sample shall be prepared by the low level protocol.

3.1.3 Interferences

3.1.3.1 Method interferencesmay be caused by contaminants in
solvents, reagents,glassware and other sample processing
hardware that lead to discrete artifactsand/or elevated
baselines in the total ion current profiles. All of
these materials must be routinely demonstratedto be free
from interferencesunder the conditions of the analysis
by running laboratoryreagent blanks. Matrix
interferencesmay be cause by contaminantsthat are
coextracted from the sample. The extent of matrix
interferenceswill vary considerablyfrom source to
source.

3.1.4 Limitations

3.1.4.1 The procedure is designed to allow quantitationlimits as
low as 1000 pg/kg for pesticides/PCBs. If peaks are
present based on GC screen, the sample is determined to
require a medium level analysis by GC/EC. Some samples
may contain high concentrationsof chemicalsthat
interferewith the analysis of other components at lower
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levels; the quantitationlimits in those cases may be
significantlyhigher.

3.I.5 Reagents

3.1.5.1 Sodium Sulfate - anhydrouspowdered reagent grade, heated
at 400°C for four hours, cooled in a desiccator and
stored in a glass bottle Baker anhydrouspowder, catalog
#73898 or equivalent.

3.1.5.2 Methylene chloride. Pesticideresidue analysis grade or
equivalent.

3.1.5.3 Hexane. Pesticide residue analysis grade or equivalent.

3.1.5.4 Metharlol. Pesticide residue analysis grade or
equivalent.

3.1.5.5 Acetone. Pesticide residue analysis grade or equivalent.

3.1.5.6 Pesticide/PCBSurrogateStandard Spiking solution.

3.1.5.6.1 The compound specifiedin dibutylchlorendate. Prepare
a solution at a concentrationof 20 pg/1.0 mL in
methanol. Store the spiking solutions at 4oC (+2oC)
in Teflon-sealedcontainers. The solutions should be
checked frequentlyfor stability. These solutions
must be replaced after 12 months, or sooner, if
comparisonwith quality control check samples
indicatesa problem.

3.1.5.7 Pesticide/PCB Matrix Standard Spiking solution.

3.1.5.7.1 Prepare a spiking solution in methanol that contains
the following pesticides in the concentrations
specified below. Store the spiking solutionsat 4oC
(+2°C) in Teflon-sealedcontainers. The solutions
should be checked frequently for stability. These
solutionsmust be replaced after 12 months, or sooner,
if comparison with quality control check samples
indicatesa problem.

PESTICIDE _q/1.0 mL
Lindane 2.0
Heptachlor 2.0
Aldrin 2.0
Dieldrin 5.0
Endrin 5.0
4,4' DDT 5.0
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3.1.5.8 Alumina - neutral, super I Woelm (Universal

Scientific,Atlanta, GA) or equivalent. Add 7% (v/w)
reagentwater to the Super I neutral alumina. Tumble
or shake on a wrist action shaker for a minimum of two
hours or preferably overnight. There should be no
lumps present. Store in a tightly sealed glass
container. A 25 cycle soxhlet extraction of the
alumina with methylene chloride is required if a
solvent blank analyzed by the pesticidetechniques
indicatesany interferencesfor the compounds of
interest.

3.1.5.8.1 Alumina EquivalencyCheck. Test the alumina by adding
the BNA surrogates (see method PNL-ALO-344)in 1:1
acetone/hexaneto the alumina and following
paragraph3.2.8.1. The tri-bromophenolshould not be
detected by GC/EC if the alumina and its activation
are acceptable. Also check recovery of all single
component pesticides followingthe same procedure.
The percent recovery for all single component
pesticides must be _>80%,except for endosulfan sulfate
which must be _>60%and endrin aldehyde which is not
recovered. The data must be retained by the
laboratoryand made availablefor inspectionduring
on-site evaluations. If the alumina deactivatedwith
7% (v/w) reagent water does not prove adequate to
remove the BNA surrogates and other interferences,the
aluminamay be deactivatedwith as much as 9% reagent
water, so long as the criteria for tribromophenoland
the recovery of all single componentpesticides can be
met.

3.1.5.9 ReagentWater - Reagent water is defined as water in
which an interferenceis not observed at or above the
CRQL of each parameter of interest.

3.1.6 Equipment

3.1.6.1 Glass scintillationvials, at least 20 mL, with screw cap
and Teflon or aluminum foil liner.

3.1.6.2 Spatula. Stainless steel or Teflon.

3.1.6.3 Balance capable of weighing 100 g to the nearest 0.01 g.

3.1.6.4 Vials and caps, 2 mL for GC auto sampler.

3.1.6.5 Disposable pipettes, Pasteur; glass wool rinsed with
methylene chloride.
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3.1.6.6 15 mL concentratortubes.

3.1.6.7 Ultrasonic cell disrupter, Heat Systems-Ultrasonics,
Inc., Model W-385 SONICATOR (475 Watt with pulsing
capability,No. 200 I/2 in. tapped disrupter horn, and
No. 419 I/8 in. standard tapered MICROTIP probe), or
equivalent device with a minimum of 375 Watt output
capabi_ity.

NOTE: In order to ensure that sufficient energy is
transferredto the sample during extraction, the
MICROTIP probe must be replaced if the tip begins
to erode. Erosion of the tip is evidenced by a
rough surface.

3.1.6.8 Sonabox acoustic enclosure - recommendedwith above
distributorsfor decreasing cavitation sound.

3.I.6.g Test tube rack.

3.1.6.10 Oven, drying.

3.1.6.11 Desiccator.

3.1.6.12 Crucibles, porcelain.

3.1.6.13 Chromatographycolumn for alumina. 8 mL (200 mm & 8 mm
ID) Polypropylenecolumn (KontesK-420160 or equivalent)
or 6 mL (150 mm X 8 mm ID) glass column (KontesK-420155
or equivclent)or 5 mL serologicalpipettes plugged with
a small piece of Pyrex glass wool in the tip. (Pyrex
glass wool shall be pre-rinsed with appropriate solvents
to insure its cleanliness.) The Kontes columns may be
plugged with Pyrex glass wool or a polyethyleneporous
disk (Kontes K-420162).

3.1.7 Sample Preparation

3.1.7.1 Medium Level preparationfor analysis of Pesticide/PCBs.

_ 3.1.7.1.1 Transfer the sample container into a fume hood. Open
the sample v'.-!a_d mix the sample. Transfer
approximatelyI g (recordweight to nearest 0.1 g) of
sample to a 20 mL vial. Wipe the mouth of the vial
with a t_ssue to remove any sample material. Record
t_e exact weight of the sample taken. Cap the vial
before proceedingwith the next sample to avoid any
cross contamination.
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3.1.7.1.1.1Transfer 50 g of soil/sedimentto 100 mL beaker. Add
50 mL of water and stir for one hour. Determine pH of
sample with glass electrodeand pH meter while
stirring. Report pH value on appropriatedata sheets.
If the pH of the soil is greater than 11 or less than
5, contact the cognizant scientistcited in the
contract for instructionson how to handle the sample.
Document the instructionsin the Case Narrative.
Discard this portion of sample.

NOTE: Recovery of dibutylchlorendatewill be low if pH
is outside this range.

3.1.7.1.2 Add at least 2 g of anhydrous powdered sodium sulfate
to the sample and mix weil.

3.1.7.1.3 Surrogate standardsare added to all samples, spikes
and blanks. Add 50 pL of surrogatespiking solution
to the sample mixture.

3.1.7.1.4 Add 1.0 mL of matrix standard spiking solution to each
to two I g portions from the sample chosen for
spiking.

3.1.7.1.5 Immediatelyadd 10.0 mL (only 9.0 mL for the matrix
spike sample) of hexane to the sample and disrupt the
sample with the I/8 in. tapered MICROTIP ultrasonic
probe for one minute with the W-385 (or two minutes
with the W-375) with output control setting at 5 and
mode switch on "I sec. pulse" and % duty cycle set at
50%. (If using a sonicator other than Models W-375 or
W-385, contact the Project Officer for appropriate
output settings.) Before extraction,make certain
that the sodium sulfate is free flowing and not a
consolidatedmass. As required, break up large lumps
with a clear spatula, or very carefullywith the tip
of the unenergizedprobe.

3.1.7.1.6 Loosely pack disposable Pasteur pipettes with 2-3 cm
glass wool plugs. Filter the extract through the
glass wool and collect at approximately5 mL in a
concentratortube.

3.1.7.1.7 Transfer 1.0 mL of the hexane extract to a glass
concentratortube and concentrateto approximately
0.5 mL using Nitrogen blowdown or the micro-Snyder
column technique (per section 2.5.9 in procedure PNL-
AL0-344). Add 0.5 mL of acetone to 0.5 mL of hexane
extract. Swirl to mix. The pesticide extract must
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now be passed through an alumina column to remove
polar interferences.

3.1.7.1.8 Follow the procedures for low level soil sediment
preparationoutlined in paragraphs 3.2.7.1 through
3.2.8.3 for alumina cleanup and sulfur removal.

3.2 Low Level Preparationof Analysis of Pesticides/PCBsin
Soil/Sediment

3.2.I Summary of Method

3.2.1.1 If based on the results of a GC/EC screen, no
pesticides/PCBsare present in the sample above
1000 pg/kg, a 30 g portion of.soil/sedimentis mixed with
anhydrouspowdered sodium sulfate and extracted with 1:1
methylene chloride/acetoneusing an ultrasonic probe.
The extract is concentratedand an optional gel
permeation column cleanupmay be used. The extract is
cleaned up using a micro alumina column and analyzed by
GC/EC for pesticides.

3.2.2 Interferences

3.2.2.1 Method interferencesmay be caused by contaminantsin
solvents, reagents,glassware and other sample processing
hardware that lead to discrete artifacts and/or elevated
baselines in the total ion current profiles. All of
these materials must be routinelydemonstratedto be free
from interferencesunder the conditions of the analysis
by running laboratory reagent blanks. Matrix
interferencesmay be caused by contaminantsthat are
coextracteJ from the sample. The extent of matrix
interferenceswill vary considerablyfrom source to
source.

3.2.3 Apparatus and Materials

3.2.3.1 Apparatus for determiningpercent moisture.

3.2.3.1.1 Oven, drying.

3.2.3.1.2 Desiccator.

3.2.3.1.3 Crucibles, porcelain.

3.2.3.2 Disposable Pasteur glass pipettes, I mL.
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3.2.3.3 Ultrasoniccell disrupter, Heat Systems - Ultrasonics,
Inc., Model W-385 SONICATOR (475 Watt with pulsing
capability,No. 305 3/4 in. tapped high gain "Q"
disrupterhorn or No. 208 3/4 in. standard solid
disrupter horn), or equivalent device with a minimum of
375 Watt output capability.

NOTE: In order to ensure that sufficient energy is
transferredto the sample during extraction,the
probe must be replaced if the tip begins to erode.
Erosion of the tip is evidenced by a rough surface.

3.2.3.3.1 Sonabox acoustic enclosure - recommendedwith above
distributorsfor decreasing cavitation sound.

3.2.3.4 Centrifuge bottle, heavy wall, 200 mL.

3.2.3.5 Vacuum filtrationapparatus.

3.2.3.5.1 Funnel, fluted, 10 cm.

3.2.3.5.2 Filter paper, Whatman No. 41 or equivalent.

3.2.3.6 K-D apparatus.

3.2.3.6.1 Concentratortube, 10 mL, graduated (Kontes
K-570040-I025or equivalent).

3.2.3.6.2 Evaporativeflask, 500 mL (KontesK-570001-0500or
equivalent).

3.2.3.6.3 Snyder column, three-ballmicro (KontesK-503000-0121
or equivalent).

3.2.3.6.4 Snyder column, two-ball micro (KontesK-569001-o21gor
equivalent).

3.2.3.7 Silicon carbide boiling chips, approximately10/40 mesh.
Heat at 400°C for 30 minutes or Soxhlet extract with
methylene chloride.

3.2.3.8 Water bath, heated, with concentric ring cover, capable
of temperaturecontrol (+2°C). The bath should be used
in a hood.

3.2.3.9 Balance, capable of accuratelyweighing +0.0! g.

3.2.3.10 Vials and caps, 2 mL for GC auto sampler.

[ Procedure No. I Revision No. I Effective Date I Page I"'" "'_' """ I JAN0 8 199,_ 1"/ n_ 29



I PNL TECHNICALPROCEDURE I
3.2.3.11 Balance, analytical,capable of accurately weighing

_+0.0001 g.

3.2.3.12 Nitrogen evaporationdevice equipped with a water bath
that can be maintained at 35-40°C. The N-Evap by
OrganomatinAssociates, Inc., South Berlin, MA (or
equivalent) is suitable.

3.2.3.13 Gel permeation chromatography(GPC) cleanup device.

NOTE" GPC cleanup is hiqhIY recommendedfor all extracts
for low level soils.

3.2.3.13.1 Automated system

3.2.3.13.1.1 GPC Analytical Biochemical Laboratories,Inc., GPC
Autoprep 1002 or equivalent including:

3.2.3.13.1.2 25 mm ID X 600 - 700 mm glass column packed with
70 g of Bio-BeadsSX-3.

3.2.3.13.1.3 Syringe, 10 mL with Luer-Lock fitting.

3.2.3.13.1.4 Syringe filter holder and filters, stainless steel
and TFE, Gelman 4310 or equivalent.

3.2.3.13.2 Manual system assembledfrom parts. (Wise, R. H.,
Bishop, D. F., Williams, R. T., & Austern, B. M. "Gel
Permeation Chromatographyin the GC/MS Analysis of
Organics in Sludges" U.S. EPA, Municipal Environmental
Research Laboratory,Cincinnati,Ohio 45268.)

3.2.2.13.2.1 25 mm ID X 600 - 700 mm heavy wall glass column
packed with 70 g of Bio-Beads SX-3.

3.2.3.13.2.2 Pump, Altex Scientific,Model No. I001A, or
equivalent, semi-preparative,solvent metering
system. Pump capacity - 28 mL/minute.

3.2.3.13.2.3 Detector, Altex Scientific,Model No. 153, or
equivalent,with 254 nm UV source and 8 /_Lsemi-
preparativeflowcells (2 mm pathlengths).

3.2.3.13.2.4 Microprocessor/controller,Altex Scientific,Model
No. 420, or equivalent,MicroprocessorSystem
Controller,with extended memory.
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3.2.3.13.2.5 Injector,Altex Scientific,catalog No. 201-56, or
equivalent, sample injectionvalve, Tefzel, with
10 mL sample loop.

3.2.3.13.2.6 Recorder,Linear Instruments,Model No. 385, 10 in.
recorder,or equivalent.

3.2.3.13.2.7 Effluent Switching Valve, Teflon slider valve,
3-way with 0.060 in. ports.

3.2.3.13.2.8 SupplementalPressure Gauge with connecting Tee,
U.S. Gauge, 0-200 psi, stainless steel. Installed
as a "downstream"monitoring device between column
and detector. Flow rate was typically 5 mL/minute
of methylene chloride. Recorder chart speed was
O.50 cm/minute.

3.2.3.14 Chromatographycolumn for alumina. 8 mL (200 mm & 8 mm
ID) Polypropylenecolumn (KontesK-420160 or equivalent)
or 6 mL (150 mm X 8 mm ID) glass column (Kontes K-420155
or equivalent)or 5 mL serologicalpipettes plugged with
a small piece of Pyrex glass wool in the tip. (Pyrex
glass wool shall be pre-rinsedwith appropriatesolvents
to ensure its cleanliness.) The Kontes column may be
plugged with Pyrex glass wool or a polyethyleneporous
disk (KontesK-420162).

3.2.3.15 Pyrex glass wool.

3.2.3.16 Bottle or test tube, 50 mL with Teflon-linedscrew cap
for sulfur removal.

3.2.3.17 Pasteur pipettes,disposable.

3.2.4 Reagents

3.2,4.1 Sodium Sulfate, anhydrouspowdered reagent grade, heated
at 400°C for four hours, cooled in a desiccator, and
stored in a glass bottle. Baker anhydrous powder,
catalog #73898 or equivalent.

3.2.4.2 Methylene chloride, hexane, acetone, isooctane,
2-propanol and benzene - pesticide quality or equivalent.

3.2.4.3 Alumina - neutral, Super I Woelm (UniversalScientific,
Atlanta, GA) or equivalent. Prepare activity III by
adding 7% (v/w) reagent water to the Super I neutral
alumina. Tumble or shake on a wrist action shaker for a
minimum of two hours or preferablyovernight. There
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should be no lumps present. Store in a tightly sealed
glass container. A 25 cycle soxhlet extraction of the
alumina with methylene chloride is required if a solvent
blank analyzed by the pesticide techniques indicate any
interferencesfor the compounds of interest.

3.2.4.3.1 Alumina EquivalencyCheck. Test the alumina by adding
the BNA surrogates (see method PNL-ALO-344)in 1:1
acetone/hexaneto the alumina and following
paragraph 3.2.8.1. The tribromophenolshould not be
detected by GC/EC if the alumina and its activation
areacceptable. Also check recovery of all single
component pesticides followingthe same procedure.
The percent recovery for all single component
pesticides must be _>80%,except for endosulfan sulfate
which must be _>60%and endrin aldehyde which is not
recovered. The data must be retained by the
Contractor and made available for inspectionduring
on-site evaluations. If the aluminadeactivatedwith
7% (v/w) reagentwater does not prove adequate to
remove the BNA surrogates and other interferences,the
aluminamay be deactivatedwith as much as 9% reagent
water, so long as the criteria for tribromophenoland
the recovery of all single component pesticides can be
met.

3.2.4.4 Reagent water - Reagent water is defined as water in
which an interferantis not observed at or above the CRQL
of each parameterof interest.

3.2.4.5 TBA - sulfitereagent. Dissolve 3.39 g TBA hydrogen
sulfate in 100 mL distilledwater. To remove impurities,
extract this solutionthree times with 20 mL portions of
hexane. Discard the hexane extracts and add 25 g sodium
sulfite to the water solution. Store the resulting
solution,which is saturated with sodium sulfite, in an
amber bottle with a Teflon-linedscrew cap. This
solution can be stored at room temperature for at least
one month.

3.2.4.6 GPC calibrationsolutions:

3.2.4.6.1 Corn oil - 200 mg/mL in methylene chloride.

3.2.4.6.2 Bis(2-ethylhexylphthalate)and pentachlorophenol-
4.0 mg/mL in methylene chloride.

3.2.4.7 Sodium Sulfite, reagent grade.
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3.2.4.8 Surrogate standard spiking solution.

3.2.4.8.1 Pesticide surrogatestandard spiking solution.

3.2.4.8.1.1The surrogate standard is added to all samples,
blanks, matrix spike, matrix spike duplicates and
calibrationssolution; the compound specified for this
purpose is dibutylchlorendate.

3.2.4.8.1.2 Prepare a surrogate standard spiking solution at a
concentrationof 20 pg/1.0 mL in methanol. Store the
spiking solutions at 4°C (+2°C)Teflon-sealed
containers. The solutions should be checked
frequently for stability. These solutionsmust be
replaced after 12 months, or sooner if comparison with
quality control check samples indicatesa problem.

3.2.4.9 Matrix standard spiking solutions.

3.2.4.9.1 Pesticidematrix standard spiking solution. Prepare a
spiking solution in methanol that contains the
followingpesticides in the concentrationsspecified
below. Store spiking solutions at 4oC (+2°C) in
Teflon-sealedcontainers. The solutions should be
checked frequently for stability. These solutions
must be replaced after 12 months, or sooner if
comparisonwith quality control check samples indicate
a problem.

PESTICIDE _q/1.0 mL
Lindane 2.0
Heptachlor 2.0
Aldrin 2.0
Dieldrin 5.0
Endrin 5.0
4,4' DDT 5.0

Matrix spikes are also to serve as duplicates,
therefore, add volume specifiedin Sample Extraction
section to each of two 30 g portions from one sample
chosen for spiking.

3.2.5 Sample Extraction

3.2.5.1 Decant and discard any water layer on a sediment sample.
Mix samples thoroughly,especially composited samples.

• Discard any foreign objects such as sticks, leaves and
rocks.
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3.2.5.1.1 Transfer 50 g of soil/sedimentto 100 mL beaker. Add
50 mL of water and stir for one hour. Determine pH of
sample with glass electrode and pH meter while
stirring. Report pH value on appropriatedata sheets.
If the pH of the soil is greater than 11 or less than
5, contact the cognizant scientistfor instructionson
how to handle the sample. Discard this portion of
sample.

NOTE: Recovery Of dibutylchlorendatewill be low if pH
is outside this range.

3.2.5.2 The following step should be performed rapidly to avoid
loss of the more volatile extractables. Weigh
approximately30 g of sample to the nearest 0.1 g into a
200 mL centrifuge bottle and add 60 g of anhydrous
powdered sodium sulfate. Mix weil. The sample should
have a sandy texture at this point. Immediately,add
100 mL of 1:1 methylene chloride - acetone to the sample.

3.2.5.2.1 Immediatelyafter weighing the sample for extraction,
weigh 5-10 g of the sediment into a tared crucible.
Determine the percentmoisture by drying overnight at
I05°C. Allow to cool in a desiccator before weighing.
Concentrationsof individualanalytes will be reported
relative to the dry weight of sediment.

g of sample - q of dry sample X 100 = % moisture
g of sample

3.2.5.2.2 Weigh out two 30 g (recordweight to nearest 0.1 g)
portions for use as matrix and matrix spike
duplicates. Follow paragraph3.2.5.2. When using GPC
cleanup, add 800 pL of the pesticidematrix spike to
each of the other two portions. When not using GPC
cleanup, add 400 pL of the pesticidema-T;ixspike to
each of the two portions.

3.2.5.2.3 When using GPC, add 200 pL of pesticide surrogate to
the sample. When not using GPC, add 100 pL of
pesticide surrogateto the sample.

3.2.5.3 Place the bottom surface of the tip of the 3/4 in.
disrupter horn about I/2 in. below the surface of the
solvent but above the sediment layer.

3.2.5.4 Sonicate for 1 I/2 minutes with the W-385 (or 3 minutes
with the W-375), using No. 208 3/4 in. standard disrupter
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horn with output control knob set at 10 (or
No. 305 3/4 in. tapped high gain "Q" disrupter horn at 5)
and mode switch on "I sec. pulse" and % duty cycle knob
set at 50%. Do NO___!Tuse MICROTIP probe.

3.2.5.5 Decant and filter extracts through Whatman #41 filter
paper using vacuum or gravity filtration or centrifuge
and decant extraction solvent.

3.2.5.6 Repeat the extraction two more times with two additional
100 mL portions of 1:1 methylene chloride - acetone.
Before each extraction,make certain that the sodium
sulfate is free flowing and not a consolidatedmass. As
required,break up large lumps with a clean spatula, or
very carefullywith the tip of the unenergized probe.
Decant off the extraction solvent after each sonication.
On the final sonication,pour the entire sample into the
funnel and rinse with 1"I methylene chloride - acetone.

3.2.5.7 Transfer the extract to a K-D concentratorconsisting of
a 10 mL concentratortube and a 500 mL evaporative flask.
Other concentrationdevices or techniquesmay be used if

. equivalencyis demonstratedfor all extractable and
pesticidecompounds listed in method PNL-ALO-346.

3.2.5.8 Add one or two clean boiling chips to the evaporative
flask and attach a three-ball Snyder column. Pre-wet the
Snyder column by adding an apparent volume of I mL
methylene chloride to the top. Place the K-D apparatus
on a hot water bath (80 to gOoC) so that the concentrator
tube is partially immersed in the hot water and the
entire lower rounded surface of the flask is bathed with
hot vapor. Adjust the vertical position of the apparatus
and the water temperatureas required to complete the
concentrationin 10 to 15 minutes. A longer period of
time for the concentrationmay be required if the
temperature is maintained 90oC or less if the
concentrationprocess is performed in a high air flow
radiochemistryhood. At the proper rate of distillation
the balls of the column will actively chatter but the
chamberswill not flood with condensed solvent. When the
apparent volume of liquid reaches I mL, remove the K-D
apparatusand allow it to drain and cool for at least
10 minutes, and make up to 10 mL volume with methylene
chloride.

3.2.5.9 If GPC cleanup is not used proceed to paragraph 3.2.7.

ProcedureNo. Revision No. EffectiveDate Page

PNL-ALO-347 I JAN 0 8 1993 23 of 29



I PNL TECHNICALPROCEDURE I

3.2.6 Extract Cleanup

3.2.6.1 GPC Set-up and Calibration

3.2.6.1.1 Packing the column - Place 70 g of Bio Beads SX-3 in a
400 mL beaker. Cover the beads with methylene
chloride; allow the beads to swell overnight (before
packing the columns). Transfer the swelled beads to
the column and start pumping solvent through the
column, from bottom to top, at 5.0 mL/minute. After
approximatelyone hour, adjust the pressure on the
column to 7 to 10 psi and pump an additional
four hours to remove air from the column. Adjust the
column pressure periodicallyas required to maintain 7
to 10 psi.

3.2.6.1.2 Calibrationof the column - Load 5 mL of the corn oil
solution into sample loop No. I and 5 mL of the
phthalate-phenolsolution into loop No. 2. Inject the
corn oil and collect 10 mL fraction (i.e., change
fraction at two minute intervals)for 36 minutes.
Inject the phthalate-phenolsolution and collection
15 mL fractionsfor 60 minutes. Determine the corn
oil elution pattern by evaporationof each fraction to
dryness followed by gravimetricdetermination of the
residue. Analyze the phthalate-phenolfractions by
GC/FID on the DB-5 capillarycolumn, a UV
spectrophotometeror a GC/MS system. Plot the
concentrationof each component in each fraction
versus total eluent volume (or time) from the
injectionpoints. Choose a "dump time" which allows
>85% removal of the corn oil and _>85%recovery of the
bis(2-ethylhexyl)-phthalate.Choose the "collect
time" to extend at least 10 minutes after the elution
of pentachlorophenol. Wash the column at least
15 minutes between sample. Typical parameters
selected are: Dump time, 30 minutes (150 mL), collect
time, 36 minutes (180 mL), and wash time, 15 minutes
(75 mL). The column can also be calibrated by the use
of a 254 mm UV detector in place of gravimetric and GC
analyses of fractions. Measure the peak areas at
various elution times to determine appropriate
fractions.

The SX-3 Bio Beads column may be reused for several
months, even if discolorationoccurs. System
calibrationusually remains constant over this period
of time if column flow rate remains constant.
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3.2.6.2 GPC ExtractCleanup

Prefilter or load all extracts via the filter holder to
avoid particulatesthat might stop the flow. Load one
5.0 mL aliquot of the extract onto the GPC column. Do
not apply excessivepressure when loadingthe GPC. Purge
the sample loading tubing thoroughlywith solvent between
extracts. After especially dirty extracts, run a GPC
blank (methylenechloride) to check for carry-over.
Process the extracts using the dump, collectand wash
parameters determinedfrom the calibrationand collect
the cleaned extracts in 400 mL beakers tightly covered
with aluminum foil. The phthalate-phenolcalibration
solution shall be taken through the cleanup cycle with
each set of 23 extracts loaded into the GPC. The
recovery for each compound must be _>85%. This must be
determined on a GC/FID, using a DB-5 capillary column, a
UV recording spectrophotometeror a GC/MS system. A copy
of the printoutsof standard and check solution are
required as deliverableswith each case. Show % recovery
on the copy.

3.2.6.2.1 If GPC cleanup of samples is required because of poor
GC/EC chromatographyin method PNL-ALO-346dilute the
extract to 10 mL with methylene chloride and perform
GPC cleanup as per paragraph 3.2.6.2. The reagent
blank accompanyingthe samples should be included,
unless only one or a partial group of samples requires
cleanup. In this case, set up a new reagent blank
with 10 mL of methylene chloride and appropriate
surrogate standardadded.

3.2.6.3 Concentratethe extract as per paragraphs 3.2.5.7 and
3.2.5.8.

3.2.7 Final Concentrationof Extract with Optional Extract
Splitting Procedure

If the extract in paragraph 3.2.5.8 is to be used only
for pesticide/PCBanalysis, it must be concentratedto a
volume of 1.0 mL, followingthe procedure in
paragraph 3.2.7.1.

If the extract in paragraph3.2.5.8 is to be used for
both semi-volatileand pesticide/PCBanalyses, then it
must be split into two portions. In that case, follow
the procedure in paragraph3.2.7.1 to obtain the
pesticides portion, and follow that with the procedure in
paragraph 3..2.7.2to obtain the semi-volatileportion.
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Refer to method PNL-ALO-344for specific instructions
regarding the treatmentof extracts for semi-volatile
analysis.

3.2.7.1 If the extract is to be used only for the pesticide/PCB
analysis, or if the same extract is used for both
semi-volatileand pesticide/PCBanalyses, to split out
the pesticide/PCBextract, transfer 0.5 mL of the 10 mL
methylene chloride extract to a separate concentrator
tube. Add 5 mL of hexane and a silicon carbide boiling
chip and mix using vortex mixer, or if added in this
order, allow mixing to occur with boiling. Attach a
two-ball micro-Snydercolumn. Pre-wet the Snyder column
by adding 0.5 mL of hexane to the top of the column.

Place the K-D apparatuson a hot water bath (80 - gOoC)
so that the concentratortube is partially immersed in
the hot water. Adjust the vertical position of the
apparatus and the water temperatureas required to
complete the concentrationin 5 to 10 minutes. A longer
period of time for the concentrationmay be required if
the temperatureis maintained 90oC or less and if the
concentrationprocess is performed in a high air flow
radiochemistryhood. Concentrate the extract to an
apparent volume of less than I mL. Use Nitrogen blowdown
(see paragraph 3.2.7.3) or the micro-Snydercolumn
technique (see Section 2.2.7.2 of method PNL-ALO-344)to
reduce the volume to 0.5 mL. Add 0.5 mL of acetone. The
pesticide extract must now be passed through an alumina
column to remove the BNA surrogates and polar
interferences. Proceed to paragraph 3.2.8.

3.2.7.2 If the extract in paragraph 3.2.5.8 wa___Essplit in
paragraph 3.2.7.1 to obtain a portion for pesticides
analysis, the portion for semi-volatileanalysis must be
treated according to the procedures in method PNL-ALO-344
section 3.2.7.2.2.

3.2.7.3 Nitrogen blowdown technique (taken from ASTM
Method D 3086). Place the concentratortube in a warm
water bath (35oC) and evaporatethe solvent volume to
below ] mL using a gentle stream of clean, dry nitrogen
(filteredthrough a column of activated carbon).
CAUTION: New plastic tubing must not be used between the
carbon trap and the sample, since it may introduce
interferences.

The internalwall of the tube must be rinsed down several
times with hexane during the operation. During
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evaporation,the tube solvent level must be kept below
the water level of the bath. The extract must never be
allowed to become dry. If GPC cleanup techniques were
employed, the 0.5 mL volume represents a two-fold
dilution to account for the fact that only half the
extract went through the GPC, and therefore, the sample
detection limit would be 2x CRQL see page 6 of method
PNL-ALO-346.

3.2.7.4 Store all extracts at 4oC (+2°C) in the dark in Teflon-
sealed containersuntil all analyses are performed.

3.2.8 Pesticide/PCB

3.2.8.1 Alumina Column Cleanup

All samples prepared from the same extract as used for
the semi-volatileanalysis must be taken through this
cleanup technique to eliminate BNA surrogates that will
interferein the GC/EC analysis.

3.2.8.1.1 Add 3 g of activity III neutral alumina to the 10 mL
chromatographiccolumn. Tap the column to settle the
alumina. Do not pre-wet the alumina.

3.2.8.1.2 Transfer the 1.0 mL of hexane/acetoneextract from
paragraph3.2.7.1 to the top of the alumina using a
disposable Pasteur pipette. Collect the eluate in a
clean, 10 mL concentratortube.

3.2.8.1.3 Aad an apparent volume of I mL of hexane to the
original extract concentratortube to rinse it.
Transfer these rinsings to the alumina column. Elute
the column with an additionalg mL of hexane. Do not
allow the column to go dry during the addition and
elution of the sample.

3.2.8.1.4 Concentratethe extract to 1.0 mL followingeither
paragraph3.2.7.1 or 3.2.7.3, using hexane where
methylene chloride is specified. When concentrating
medium level extracts, the Nitrogen blowdown technique
can be used to avoid contaminatingthe micro-Snyder
column.

3.2.8.2 Observe the appearance of the extract.

3.2.8.2.1 If crystals of sulfur are evident or sulfur is
expected to be present, proceed to paragraph 3.2.8.3.
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3.2.8.2.2 If the _ulfur is not expected to be a problem,
transfer the 1.0 mL to a GC vial and label as
Pesticide/PCBfraction. The extract is ready for
GC/EC analysis. Store the extracts at 4oC (+2oC) in
the dark until analyses are performed.

3.2.8.3 Optional Sulfur Cleanup

3.2.8.3.1 Transfer the 1.0 mL from paragraph3.2.8.2 to a 50 mL
clear glass bottle or Vial with a Teflon-linedscrew
cap. Rinse the concentratortube with 1.0 mL of
hexane, adding the rinsings to the 50 mL bott_,e. If
only a partial set of samples requires sulfur cleanup,
set up a new reagent blank with 1.0 mL of hexQne and
take it through the sulfur cleanup. Inclu_,ethe
surrogate standard._..

3.2.8.3.2 Add I mL TBA-sulfitereagent and 1 mL 2-p-opanol, cap
the bottle, and _hake for at least I minute. If the
sample is colorless or if the initial color is
unchanged, api if clear crystals (precipitatedsodium
sulfite) are observed, sufficient sodium sulfite is
present, li the precipitatedsodium sulfite
disappears, add more crystallinesodium sulfite in
approximately100 mg portions until a solid residue
remains after repeated shaking.

3.2.8.3.3 Add 5 mL distilledwater and shake for at least
one minute. Allow the sample to stand for 5 - 10
minutes and remove the hexane layer (top) for
analysis. Concentratethe hexane to 1.0 mL as per
paragraphs 3.2.7.1 and 3.2.7.3 using hexane where
methylene chloride is specified. The temperature for
the water bath should be about 80oC for the micro
Snyder calumn technique. Continue as outlined in
paragraph3.2.8.2.2.

4.0 Records

Records shall be maintained and controlled so as to conform to
requirementsof the ACL QualityAssurance Plan, MCS-033. Bench Sheets
and/or Laboratory Record Book provide a mechanism for control of records
generated in performance of this procedure.
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5.0 Speci f_ic Qual i fications

None required, although NlST-traceable surrogate and matrix spike
standards are used as part of the QA protocol, and are measured in the
self-qual ifying procedure PNL-ALO-346.

REFERENCES

USEPAContract Laboratory Program Statement Of Work For Organic Analysis,
Multi-Media, Multi-Concentration, 2/88, pages D-l/PEST through D-30/PEST and
Exhibit A.

PNL-ALO-346, Analysis for Pesticides/PCBs by Gas Chromatography with Electron
Capture Detection. PNL-MA-Sg9.

PNL-ALO-120, Procedure for Extraction of Sin,!le Shell Tank Samples for the
Analysis of Semi-Volatile Organic Compounds. PNL-MA-Sgg.

PNL-ALO-344, Procedure for Sample Preparation of Samples for GC/MSAnalysis
for Semi-Volatile Organic Compounds. PNL-MA-Sgg.
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TITLE: PNL-ALO-350,REPORT PREPARATION

APPLICABILITY

This procedure describes the preparationof reports for the organic analysis.
The procedure includespreparation of both the report and the deliverables
packages according to the USEPA Contract Laboratory Program Statement of Work
(CLP SOW). However, there is no intent to specify the deliverablescontent.
The deliverableswill be dependent on the program Statement of Work. The
package can be simple containing just analytical results, or it could also
include raw data and QA/QC information,or it could contain all components
required by the CLPSOW which is a very extensive package.

DEFINITIONS

None

RESPONSIBLE STAFF

Cognizant Scientist

PROCEDURE

See Attachment I for the detailed procedure.

qUALITY CONTROL

None

REFERENCES

USEPA Contract Laboratory Program Statement of Work for Organics Analysis,
Multi-Media,Multi-Concentration,2/88, B-6 through B-42 and Section IV of
Exhibit B.

Author Data, Project,Egr. Dat_ O,ADRepresentative Date

TechniceI/Rev,i/_Nr Line Mgr. Dat_ 0 l)lte

+,, i+.,.,°o+ i o.+ [,.o. °,PNL-ALO-350 0 AU6 0 J J___9 1 1
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PNL-ALO-350
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Page 1 of 64

SECTION II

REPORT DESCRIPTIONS AND ORDER OF DATA DELIVERABLES (

The Contractor laboratory shall provide reports and other dellverables as
specified in the Contract Schedule (Performance/Dellvery Schedule, Section
F.1). The required content and form of each deliverable is described in this
Exhibit.

Ali reports and documentation MUST BE:

o Legible,
t

o Clearly labeled and completed in accordance with instructions in this
Exhibit,

o Arranged in the order specified in this Section, and

o Paginated.

If submitted documentation does not conform to the above criteria, the
Contractor will be required to resubmit such documentation with

deficiency(iea) corrected, at no additional cost to the Agency.

_henever nhe Contractor is required to suhmlc or resubmlt data as a result of
an on-site laboratory evaluation or throuKh a PO/DPO action, the data must be
clearly marked as ADDITIONAL DATer and must be sent to atl three contractual

data recIpient3 (SMO, EMSL-LV, and :Region). A cover lett_er shall be included C
vh£ch de8_ vhst data is bein s delivered, to vh£ch EPA Case(s) it
perr_:_, and _o r_cuested the aa_a.

$_henever -..he Contractor is required to submit or resubmit data as a result of
Cor_.ract Compliance Screening (CCS) review by SMO, the da_a must be sent to
all three coutract_aal data recipients (SMO, EMSL/LV and Region), and" in all
nhree instances must be accompanied by a color-coded COVER SHEET (Laboratory
Response To Resulr.s of Contract Compliance Screening) provided by SMO.

Sec_/on III of this Exhibit contains copies of the required dana reporting
forms in Agency-specified formats, along with instructions to assist the
Cor_tractor in accurately providing the Agency all required data. Data
elements with field parameters for reporting data in computer readable form
are conta/ned in Exhibit H.

Descriptions of the requirements for each deliverable item cited in the

Contract Performance/Delivery Schedule (Contract Schedule, Section F.1) are
specified in par_s A-G of this Section. Items submitted concurrently MUST BE
arranged tn _ order listed. Additionally, the components of each item MUST
BE arranged in the order presented in this Section when the item is

• submitted.

Examples of specific data deliverables nec included herein may be obtained by
submitting a writ-ten request to the EPA Project Officer, stating the

information requested, and siEned by the Laboratory Manager.
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A. Contract Start-Up Plan

( The Contractor shall submit a contract start-up plan for EPA approval as
specified in the Contract Performance/Delivery Schedule. The plan shall
set forth the Contractor's proposed schedule for receiving samples
starting with the 30rh calendar day after award and ending wlth the date

,- the Contractor is capable of receiving the full monthly sample alloument
stipulated in the Contract. The Project Officer will review the
contract star=-up plan wlnhln 7 days of submission and will notify the
Contractor of =he plan's status.

NOTE: The Contractor shall be required to receive samples within 30
days of contract award. EPA can't guarantee .f,_,£.;£. adherence to start-up
plan =]ma= is agreed upon by =he PO and Contractor, but will attempt to

• meet lt as close as possible.

B. Updated SQPs

The Contractor shall submit updated copies of ali required Standard
; Operating Procedures (SOPs) chaC were subm£cced with chs prebid

Performance Evaluation sample results. The updated SOPs must address
any and all issues of laboratory performance and operation identified
through chs review of chs P.erformanc Evaluation sample data and chs
evaluation of Bidder-Supplied DocumenCanion.

The Contractor mast supply SOPs for: .

( . 1. Sm:pie receipt and loutn 8.

2. Smzple and ex_TacC storage.

3. Prevencin s sample concaa£naCion.

4. Security for laboratory and samples.

5. Traceability/Equivalency of standards.

6. Maintaining instrument records and logbooks.

7. Sample analysis and data control systems.

8. Glassware clean£ng.

9. Technical and managerial review of iaboracory operation and data
package preparation.

10. I,nCernal review of contractually-required quality assurance and
quality control data for each individual dana package.

11. Sample analysis, data handlti_ and reporting.

12. Chain-of-custody.

13. Document control, including case file preparation.

_: Such documentation is not resutred to conform s_ecificallv
(i.e.. in every detail) Co this contract's reauirements, buc shall be
representative of standard, laboratory operations, and shall give clear
evidence of the Contractor's ability to successfully fulfill all

. contract requirements.
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C. Sanmle Traffic Reoorts

Original Sample Traffic Report page marked "Lab Copy for Return to SMO" (
with lab receipt information and signed in original Contractor
signature, for each sample in the Sample Delivery Croup.

Traffic Reports (Tits) shall be submitted in Sample Delivery Group (SDG)
sets (i.e., Tits for ali samples in an SDG shall be clipped together),
with an SD(; Cover Sheet attached.

The SIX; Cover Sheet shall contain chs following iteu:

o Lab name

o Con=tact number

o Sample Analysis Price - full sample price from contract.

o Case Nusber

.. o I,J.sC of EPA sample numbers of ali samples in "che SDG, identifying uhe
fires and lass samples received, and choir daces of receipt (LRDs).
NOTE: Lrnen more rlmn one sample ts received in r.ha first or last SDG
shipment, chi =fLrsC = sample received would be the lowest sample
numbez (conltdarln 8 bo_h alpha and numeric dast_actons); nhe "last"
sample received would be _he htshesc sample number (considering both
alpha and numeric desiEnactorm ) .

lm

In addition, JJk_ Traffic Report must be clearly marked with the SDG
Ntmber, cho sample number of the first: sm_l_ in r_te SDG (as desc=ibed /"
iu r_e follmdmS _zasz_h). This £nformation should be entered below %

the Lab J_ce£pt DaCe on the TR. In addit1on, the TR for r/_ _ sample
received in r/ts SD(; must be clearly marked =SIX; - FINAL SAMPLE."

The EPA sample number of r.he first sample received in the SD(; is the SDG
number. When several samples are received tosether In the first SDG

: shipment, rbe SDG number shall be the lowest sample number (considering
both alpha .and mmer£c dasisnaclons)"In chs first group of samples
received under the SD(;. (The SD(; number Is also reporCecLon all data
reporCin 8 forms. See Section III, For_ Instruction Guide.-)

If samples are received at the laboratory with multi-sample Traffic
Reports (_Rs), all the samples on one mulcl-sample TR may not:
necessarily be in the same SDG. In nhts instance, the laboratory must
make the approprlate number of photocopies of the TR, and submlt one
copy wlch each SIX; cover sheet.

D. Sample Data ,Summary_ Packaze

As specified In the Delivery Schedule, one Sample Data Summary Package
shall be dallvered Co SIlO concurrently vleh dellvery of other required
sample dana. The Sample Data Summary Package consists of copies of
specified items from the Sample Data Package. These items are listed
below and described under part E, Sample Da_a Package.

(2
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The Sample Data Summary Pack.ase shall be ordered as follovi and shall be
submitted separately (l.e., separated by rubber bands, clips or other

(' means) directly _ the Sample Data Packase. Sample data forms
• shall be arranged In increasing EPA ma:pie number order, considering

both letters and numbers. BE400 is a lower sample number than BF100, as
E precedes F in the alphabet.

The Sample Data Summary Package shall contain data for samples in one
Sample Delivery Group of the Case, as follows:

1. Case Narrative

2. By fraction (VOA, SV, PEST) and by sample within each fraction -
tabulated target compound results (Form I) and tentatively
identified compounds (Form I, TIC)(VOA and SV only)

3. By fraction (VOA, SV, PEST) - surroKate spike analysis results (Form
II) by :at_Ax (water and/or soil) and for soil, by concentration
(low or medium)

4. By fraction (VOA, SV, PEST) - matrix sptke/aa_rAx spike duplicate
results (Form III)

5. By fraction (VOA, SV, PEST) - blank da_a (Form IV) and r_abulated
results (Form I) including tentatively identified compounds (Form l,
TIC)(YeA and SV only).

(" ".6. By lfraccion_ (voa,SV only)'- /,ncsr.na.t standard area data (FormVIII).

E. S_le Data Packa__e

The Sample Dana Package is divided into the five major units described
below. The _ r_zee unAt_ are each specific _ an analytical fraction
(volattles, aeaAvolatiles, pestictdes/l_CBs). If the analysis of a
fraction is net required, then chat fracr_on-specifin unic is net
required as a delAverable.

The .Sample Dates Package shall, include da_s for analyses of ali samples
in one Sample Delivery Group, includln8 field as:pies, reanalyses,
blanks, latrix spikes, and aatrh spike duplicates.

I

1. Case Narratlve

This document s_all be clearly labelad "Case Narrative" and shall

contain: laboratory name; Case number; sample ranabers in the Sample
Delivery Croup (SIX:),differentlating bellmen _nltial analyses and
re-analyses; SDG nu:ber; Contract number; and detailed-documentation
of any quallt 7 control, sample, ship:snr and/or analytical problems
encountered in processing the samples reported in the data package.

Whenever data from sample re-analyses are submitted, the Contractor

C shall stata in the Case Narrative for _ re-analysis, vhether it
considers the re-analysis to be billable, and If so, why.

B-9 2/88



PNL-ALO-350
' Attachment 1

Page 5 of .64

The Contractor must also include any problems encountered; both
technical and administrative, the corrective actions taken, and

resolution. (

The Case Narza_ive shall contain the following statement, _:
"I certify that this data package is in compliance with the terms
and conditions of the contract, both technically and for
completeness, for other than the conditions detailed above. Release
of the data con_ained in this hardcopy data package and in the
computer-readable data submitted on _oppy diskette has been
authorized by _he Laboratory Kanager or his desisnee, as veri£ied by
the following signature. = This statement shall be directly followed

• by siguacure o£ the Laboratory Kanager or his designee with a typed
line below it c_intng the sisueres name and title, and _he date
o£ signature.

Additionally, _e Case Narrative itself must be si&ned in original
signature by tl_e Laboratory Hanager or his designee and dated.

2. Trag£ic Reports

A copy of the Sample Traffic Reports submitted in Item A £or ali o£
_e samples in _ SIX;. The Traggic ReporCa shall be arranged in
increasing EPA sample number order, considaring _ le_ers and
numbering in ordering sables.

I£ samples are received at: the laboratory with multi-sample Traggic
• Reports (T_). atl the samples on one multi-sample TR may nec f

necessLrily be in t_e am SDG. In this lnsr_ncee Cho laboratory
muse make the appropriate nun_e= of photocopies of t_e TR so Chac a
copy is submitted _Ch each data package co vhich lc applies. In
_. in any ±nscance where samples grom more chart one multi-
sample TR are in the same data packase, the laboratory must submit a
copy of chi SDG covm_ sheer with copies o£ the TRs.

3. Volatilea Da_a

a. qC S_z_y

(1) Surrogate Percent Recovery Summary (Form II YeA)

(2) Hatrix Spike/Hatrix Spike Duplicate Summary (Form lit VOA)

(3) Hethod Blank Summary (Form IV VOA)

(I£ more rJ_m a s_gle form is necessary, forms must be
arranged _u chronological order by date o£ analysis o£ the
blank. )

(4) GC/HS Tuning and Hass Calibration (Form V VOA)

BF5 in chronological order; by instrument.

(5) Internal Standard Area Summary (Form VIII VOA).

In chronological order; by instrument. C
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b. Sample Da:a

" Sample ctata'shall be arranged in packets wlth the Organic
( Analysis Data Sheet (Form I VOA, including Form I VOA-TIC),

followed by the raw data for volatile samples. These sample
packets should then be placed in increasing EPA sample number
order, considering both letters and numbers in ordering
samples.

(1) TCL Results - Orsauic Analysis Data Sheet (Form I VOA)'.

Tabulated results (identification and quantization) of the
specified target compounds (Exhibit C). The validation
and release of these results 18 authorized by a specific,
siKned statement in the Case Narrative (reference C.1).
In the event r_at the Laboratory Manager cannot validate
all data reported for each sample, the Laboratory KanaKer
shall provide a detailed description of the problems
associated with th_ sample in _e Case Narrative.

On Form I, Ge .appropriate concentrat£on m_lts shall be
entered. For example, uK/L for water samples or uK/lqg for
soil/sediment samples. No other units are acceptable.
NOTE: Report ana]ytical results to one s£gntftcant figure
££ the value is less than 10; to tvo significant ft_es
above 10.

'.

"

C (2) Tentat-lvaly Identified Compounds (Form I VOA-TIC).,4

This form must be includad even _ no compounds are found.
.If so, indicate this on. Cba form by entertn K "0 = in Cho
field for "Nunber found, a

Form I VOA-TIC hs the r_bulated 11st of the highest
probable match for up to 14) _f the nonsurrogate organic
compounds not listed in Exh£b£t C (TCL), including the CAS
(Chemical Abstracts ReKtstry ) number, tentative
tdsntificatton and est_lmated concentration. For

ast_ting concen_ration, assume qt response factor of 1,
and est£mate the coucent-rat£on by comparison of the
compoun_ peak he£Kht or total area count to the peak
height or total area count: of the-nearest: internal
standard free of interferences on the reconstructed ion
chromatoKram. NOTE: The laboratory must be consistent

• (i.e., use peak helKht for ali comparisons or use total
area count for all comparisons).

(3) Reconstructed to_al Ion chromatograms (RIC) for each
sample or sample extract.

RICa must be normalized to the largest nonsolvent
• component, and must contain the following header

- lr_ormation:
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o EPA sample number

o Date and time of analysis l

o GC/MS lr_Crument lD

o Lab file lD

Internal standard and surrosate spiking compounds are to
be labeled wi_ the names of compounds, either directly
out from the peak, or on a print-out of retention times if
retention times are printed over r.he peak. If automated
data system procedures are used for preliminary
identification and/or quantification of the Target
Compound List (TCL) compounds, the complete data system
report muse be included in ali sample data packages, in
addition to the reconstructed ion chromatoKram. The
complete data system report shall include all of the
information listed below. For laboratories which do net
use the automated data system procedures, a laboratory
"raw data sheet," containing the following information,
must be included in the sample data package in addition to
the chroBatoKran.

o EPA sample number

o Date and tlme of analysis
qP

o KT or scan number of £dmncif£ed TCL compounds

o Ion used for quanCiCaCiou ,rAch smlsured area f
_..

o Copy of area cable from dalm sysCem

o GC/MS inst_menc ID

o Lab file ID

(&) For each sampll, by mach compound idancifled:

• (a) Copies of raw spectra and copies of
background-subtracted mass spectra of CargeC
compounds listed in Exhibit C (TCL) chac ace
ldsnCified in the sample and corr_espondin_
backKround-subcracCed TCL standard mass spectra.

. Spectra must be labeled vir_ EPA sample number, lab
' file lD, dace and time of analysis, and GC/MS

inst'A%meu_ ID; compound names mast be clearly marked
on ali spectra.

(b) Copies of mass spectra of nonsurrogaCe organic
compounds noC listed in Exhibic C (TCL) (Tencacively
Identified Compounds) rich associated besc-macch
spectra (chree besc matches), labeled as in (4)(a).
above.

C
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c. Standards' I}a_

( (1) Initial Calibracion Data (Form VI VOA) - in order by
instrument, if more than one instrument used.

(a) VOA standard(s) reconstructed ion chromatograms and
quantitation reports (or legible facsimile) for the
initial (five point) calibration, labeled as in b. (3)
above. Spectra are net required.

(b) All initial calibration da_a must be included,
regardless of when it vmi performed and for which
case. When more _an one initial calibration is

performed, the data must be put in chronological
ordar, by instrument.

(2) Continu£ng Calibration (Form Vll VOA) - in order by
i_nt, if more r_un one instrument used.

(a) VOA standard(e) reconstructed ion chromatograms and
quantization reporeJ (or legible facet_tle) £or all
conr_nuing (12 hour) calibrations, labeled as in
b.(3) above. Spectra are net required.

(b) _nen more than one con_nulr_ calibration ts
p@_oraed, forms must be iu chronological order,
within £raction and instrument.

(3) "ln_rnal S tand_d Area Sug_ary (Form VIII VOA) - in order
by /_Bt_meuC, i£ aere than one inst-tumenc teed.

When more than one continula_ calibration is performed,
forms-must be in chronological order, by Instrument.

d. qC Dme,

(1) BFB (for each 12-hour period, for each GC/HS system
utilized)

(a) Bar L_aph spectrum, labeled as in b. (3) above.

Cb) Hamm l_sting, labeled as in b.(3) abo_o.

(2) Blm_ Da_a - in chronological order. NOTE: This order is
dlf£erent £rom chat used for samples.

(a) Tabulated results (Form I VOA)

(b) Ten_atively Identi£1ed Compounds (Form I VOA-TIC)
even If none found.

(c) Reconstructed ion chromatogram(s) and quantitation

report(e) or legible facsimile (GC/HS), labeled as in• b. (3) above.
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(d) TOL spectra vlth lab generated standard, labeled as
In b. (4) above. Data systems which are incapable of

dual display shall provide spectra in order: (

o Raw TCL compound spectra

o Enhanced or background subtracted spectra

o Laboratory generated TCL standard spectra

(e) GC/MS library search spectra for Tentatively
Identified Compounds (TIC), labeled as in b. (4)
above.

(f) Quantttatton/Calculatton of Tentatively Identified
Compound(s) (TIC) concentrations

(3) Matrix Spike Data

(a) Tabulated results (Form I VOA) of nonsplked TCL
compounds. Form I VOA-TIC net required.

(b) Reconstructed ten chromatogram(s) and quantitauton
report(s) or legible facsimile (GC/MS), labeled as in
b. (4) above. Spectra D£_ required.

(4) Matrix Spike Duplicate Data

• . (a) Tabulated results (Form I VOA) of nonspiked TCL f
compounds. Form I VOA-TIC no_ required.

Co) Reconstructed ion chromatogra:(s) and quantltation
report(u) or legible £acslnile (GC/MS), labeled as in
b.(4) above. Spectra _ required.

4. Sem_volattles Data

a. qC Summary

(I) Surrogate Percent Recovery Summary (Form II SV)

(2) Matrix Spike/Matrix Spike Duplicate Summary (Form III SV)
o

(3) Me_hod Blank summary (Form IV SV)

(If more than a single form is necessary, forms must
be arranged In chronological order by date of
analysis of the blank. )

(4) GC/MS Tuning and Mass Calibration (Form V SV)

DF1TP in chronological order; by instrument.

C
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(5) Internal Standard Area Summary (Form VIII SV)

( In chronological order; by instruNent.

b. Sample Data

Sample data small be arranged in packets with the Organic
Analysis Data Sheet (Form I SV, includlng Form I SV-TIC),
followed by r_e raw dar_a for semlvolatile samples. These
sample packets should then be placed in increasing EPA sample
number order, considering both letters and numbers in ordering
samples. .

(1) TCL Results - Organic Analysis Data Sheet (Form I SV-l,
SV-2).

Tabulated remal_ (identification and quantitation) of the
specified Urset ccapounds (Exhibit C). .The validation

and r_t_ of _he_e results is authorized by a specific,
signed s_te_rnt in the Case Narrative (reference E.1).
In nhe event nhat nhe Laboratory Manager cannot validate
all da_a reported for each sample, the Laboratory Manager
shall _rovlde a detailed description of the problems
associated wlth the sample in _he Case Narrative.

On Form I, tim _p_ropriate concentration unir_ shall be

entered. For _ls, ug/L for water samples or ug_g for

C soil/sed£aan_ _le_. No other units are acceptable.
NOTE: Eeperc enaly_ rem_Ins co one significanC figure
if the value IJ less. than lO; _ _ _uificant figures
above 10.

(2) Tentatively Identified Compounds (Form X SV-TIC).

This form _ust be included even if no compounds Are found..
If so, indlca_e _his on the form by ennering "0" in the
field for "Number found".

For_ I SV-TXC is _he _abulated list of _he highest
probable match for up to 20 of _he nonsurrogate organic
compounds not listed in Exhibit C (TCL), including _he CAS
(Chemical Abs_rac_ Registry) number, tentative

identificanlon and estimated concentration. For estlma_cing
concentration, assume a response factor of I, and estimate

_he concent_ation by comparison of _he compound peak
height or to_al Area count to _he peak height or total
area count of the nearest internal standard free of

interferences on _he reconstructed ion chromatogram.
NOTE: The laboratory must be consistent (i.e., use peak
height for all comparisons or use total area count for all
comparisons).
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(3) Recomstz_cted total ion chromatograms (RIC) for each
• sample, sample extract, standard, blank, and spiked

sample. (

RICs must be"normalized to the larsest nonsolvent

component, and must contain the followin 8 header
information:

o EPA sample number

o Date and time of analysis

o GC/MS instrument ZD'"

o Lab file lD

Internal standard and surrosate spiking compounds are to
be labeled wish the names of compounds, either directly
out from the peak, or on a print-out of retention times if
retention times are printed over the peak. If automated
dana system procedures are used for preliminary
idantification and/or quantification of -..he Target
Compound List (TCL) compounds, the complete dana system
report mast be included" in all sample data packages, in
addition to the reconst'ructed ion chromatogram. The
complete dana system report shall include all of the
information listed below. For laboratories which de not

use the automated dana system procedures, a laboratory
"]:aw dana sheet," connalnlng the following information,
_t be included in the sample dana package in addition co
chs chrouato an.

o EPA sample number

o Date and time of analysis

o RT or scan number of identified TCL compounds

o. Ion used for quantita_ion with measured area

o Copy of area table from dana system

o Ge/MS lrmtTunent ZD

o Lab file lD

(4) For each sample, by each compound identified:

(a) Copies of raw spectra and copies of
background-suStracted.mass spectra of target
compounas listed in Exhibit C (TCL) r/mat are
identified in the sample and correspondin s
background-subtTacted TCL standard mass spectra.
Spectra mast be labeled with EPA sample number, lab
file lD, date and time of analysis, and OC/MS
instrument lD; compound names must be clearly marked
on all spectra.

(.
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(b) Coples of mass _pectra of nonsuxroga_e organic

compound, not listed in Exhibit C (TCL) (Tentatively
( Identified Compound.) with associated best-match

spectra (three bee= matches), labeled as in (4) (a)
above•

(c) GPC chromatogranm (if G'PCperformed).

c. Standards Da=a

(1) Initial Calibration Dana (F6rm VI SV-l, SV-2) - lt.order
by ins=rument, if more :hat one instrument .used.

(a) BNA s_andard(s) rRcons_macted ion chromatograms and
q_Lntinatton zeporrJ (or legible facsimile) for :he
inltlal (five point) cal-ibratlon,labeled as in b.(3)
above• Spectra are not required.

(b) Ali initial c_tibracion dare must be includad,
:_ regardleH of when it was performed and for which

case. _rnenmore _ one initial calibration i8
performed. =he dana must be put in chronological
order, by irmt_menr_

(2) Conclnuing CalibraLion (Form VII SV-l, SV-2) - in order by
ins_rument, if more than one £nsurument used.

_ (a) BNA er_mdard(e)'r_cons_ruct_d lon'chromatoKram s and"
_uLntination reporr_. (or legible facstulle) for all
c_nt_ (12 'hour)ca][J.b_-'ations, labeled as in
b. (3) above.. Spectn_ _e no_'requlred.

(b) l_en nora _ or_ conttmLtng calibration is
": performed, formsm._4: be, £n chronological order, by

ins_rument.
• _

(3) Internal S_sndard Area Su,m_ry (Form VIII SV-l, SV'2) - in
order by instTum_nC, if more than one instrument used.

When more than one continuing calibration is performed,
fo:_ must be in chronological order by instrument

d. Raw QC Dana

, (1) DFTPP (for each 12-hour period, for each GC/MS system
util_zed)

(a) Bar graph spectrum, labeled as In b.(3) above.
-.

(b) Mass 1lstlng, labeled as in b. (3) above.

(2_ Blank Dana -. in chronological order. NOTE: This order is

_i different from :hat u,ed for samples. @
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(a) Tabulated results (Form I SV-l, SV-2)

(b) Tentatively Identified Compounds (Form I SV-TIC) - /
even .££ uone found.

(¢) Reconstructed ion chromatogram(s) and quantitation
report(s) or leKible facsimile (CC/HS), labeled as in
b. (3) above.

(d) TCL spectra with lab Kenerated .standard, labeled as
Lu b. (&) above. Data systems which are incapable of
_ual dlsplay shall provide spectra in order:

o Raw TCL compound spectra

o Enhanced or background subtracted spectra

o Laboratory generated TCL standard spectra

(e) GC/_ library search spectra £o= Tentatively
Identi£t_d Compound_ (TIC), labeled as in b. (4)
above.

. (f) Quantication/Calculation o£ Tentatively Identi£ied
Compound(s) (TIC) content.Tailors

(3) Macrlx Spike Data

(a) T__t_d ta_alr._ (Form I) of nonspLkmd ICL t"
compound. Fo_ I SV-_C hoe requlxad.

(b) Racoul_ructed ion chromatogram(s) and quantiCation
rupert(s) or lesible £acs:Laile (_C_), labeled as in
b. (3) above. Spectra nec requlred.

•: (4) Ka_rlx Sp:Lk_ Dupllcace Data "

(a) Tabulated resale_ (Form I SV-l, SV-2) o£ nouspiked
TCL compmmd_. Form 1 SV-TZC nec required.

('o) Reconstructed ion chromatosram(s) and qum'_ticatton
• report(.s) or legible facsimile (GC/F_), labeled as in

b. (3) above. Spectra nec required.

S. Pestic£ds/PCB Data

a. qC Su=u_

(1) Surrogate Percent Recovery Summary (Form II PEST)

(2) Hatrix Spike/Hatrix Spike Duplicate Summary (Form III

@ (
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(3) Hethod Blank Summary (Form IV PEST)

(If more than a single form is necessary, forms musc be
• arranged in chronological order by date of analysis of the

blank. )

b. Sample Data

Sample da_a shall be arranged iu packets with _he Organic
Analys£8 Data Sheet (Form I PEST), followed by the raw data for
pasticida samples. These sample packer.8 should then be placed

• iu increasing EPA sample rnnnber order, considering both letters
and numbers iu ordering samples.

(1) TCL lte_ules - Organic Analysis Dar_t Sheet (Form I PEST).

Tabulated results (idencifica_on _nd quanciCacion) of the
specified target compounds .(Exhibi= C). The validation
and release of these resul_ _ authorized by a specific,

::" signed state.ni in Cho Case Narrative (reference E.1).
Iu the event chat the Laboratory KanaKer cannot validate
etl da_a reported for each sample, =he Laboratory MAnager
shall provide a de_ailed descrip_on of the problems
associated with _he sample in t_e Case Narrative.

" On Form i PEST, the appropr£ar_ coucen_acton units shali

be entered. For example, uK/L _or _a_er _8n_le8 or uK/Y _ /_ " £or_oil/sedimen_ samples. HQ o_her tn_r_..are acceptable. V

o
.

NOTE: Report analytical results to _to siKnt£icauc figures
for all pesti_de/FCB samples.

(2) Copies of pesticide chromacogrmu.

: Ali chromacograms muse be labeled rich the folloving
£r_ormaCion:

o EPA sample number

o Volume injected (ul)

o Dale and _Jne of injection

o GC column identification (by stationary phase)

o GC instrument identification

o Positively identified compounds must be labeled with
the names of compounds, eithex directly ouc from chs
peak, or on a print-out of retention times if
retention times are printed over the peak.

(3) Copies of pesticide _ chromatoKrams from second CC column
confirmation. Chromatograms to be labeled as in (2)

_. above.
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. (4) GC Integration report or data system printout and
calibration plots (area vm. concentration) for 4,4'-DDT,
&,&'-DDD, 4,&'-DDE or coxaphene (where appropriate).

(5) Manual work sheets.
f

• (6) UV traces from GPC (if available).

(7) If pesClclde/PCBs are confirmed by GC/MS, the Contractor
shall submit copies of raw spectra and copies of

. background-subtracted mass spectra of carseC compounds
listed in Exhibit C (TCL) chat are identified in chs
sample and correspondln8 backKround-subcracced TCL
s_andard mass speccra. Compound names must be clearly
marked on all spect-ra. For mulnicomponent pesCicides/PCBs
confirmed by CC/HS, the Contractor shall submit mass
spectra of 3 major peaks of mulcicomponenc compounds from
samples and _andards.

c. Standards Da_a

(I) Form VIII FEST - Pesticide Evaluation Standards Summary
(all GC columns)

(2) Form IX PEST ° Pesticide/PCB Standards Summary (all GC
colunnJ)

(3) .Form X PEST'- Pe_clde/PCB Identification (only required
' for poslt-l_e Terult_)

for ali scandard8 co tncluds: -

o Evaluation Standard Mix A

o Evaluation StAndard M/x

o Evaluation S_andard Mix C

o IndivtduaZ S_andard Mix A

o Individual Standard _ B

o Ali mult£response pesC£cides/PCBs

o Ali quant_CaCton-s_andards

o A copy of chs co=pucer_ reproduction or scrip chart
recorder out::puC covering cho 100 fold range

(a) All chromacograms are required Co have the following:

o Label all chromacograms with Chs "EPA Sample
Number" for standards, i.e. EVAIA, EVALB, eCc.
(See Forms Instructions for details).

C
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o Label ali standard peaks for all individual

compounds either directly out from the peak or on
the printout of retention times if retention times
are printed over the peak.

o List total ng injected for each standard.

o A printout of retention times and corresponding
peak areas must accompany each chromatogram.

o Date and time of injection.

o GC column identification (by stationary phase).

o GC instrument identification.

d. Raw QC Dana

(1) Blank Dana - in chronological order. NOTE: This order is
different from chat used for samples.

(a) Tabulated results (Form I PEST).

(b) Chromar_am(s) and dana system prlntou4:(s) (GC) for
each CC column and instrument used _or analysis,
labeled as in b.(2) above.

(2) Matrix Spike Dana

(a) Tabulated results (Form I PEST) of nonsp£ke TCL
compounds.

C Co) Chromaco_m(s) and deca system printout(s) (_C),• 1_beled as £n b. (2) above.

(3) Ka_ Sp_ka lhzplicace Data . _ _.."

(a) TabuLtcod results (Form I PEST) of uonspiks TCL
compounds. "

Co) Chromatosram(s) and dana system pr_ucout(s)(CC),
labeled as iu b.(2) above.

F. Data in Com_u_r-Ren_qble For_

The Contractor shall provide a computer-readable copy of the da_a on
data reporting Forms I-X for all samples in cho Sample Delivery Croup,
as specified in the Contract Performance/Delivery Schedule.
Computer-readable deca dellverables shall be submitted on IBM or

IBMocompatihle, 5.25 inch floppy double-aided, double density 360 K-byte
or a high density 1.2 M-byte diskette.

When submitted, floppy diskettes shall be packaged and sbtl_ped in such a
manner that the diskette(s) cannot be bent or folded, and will net be
exposed Co extreme heat or cold or any t_rpe of eleccromaEnetic
radiation. The diskette(s) must be included in the same shipment as the
hardcopy dana and shall, at a minimum, be enclosed in a diskette mailer.

(
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The data shall be recorded in ASCII, text file format, and shall adhere
:o chs file, record and field specifications listed In Exhibit H, Data

Dictionary and Format for Data Deliverables in Conjurer-Readable Format. (

If the Contractor wishes to use a reporting format other than the one
specified, equivalence :use be demonstrated and approved by the Project
Officer _ co cho award of the contract.

G. CC/MS Tapes

The ConCracCor nusC score all raw and processed GC/l_q deca on masneCic
cape, In approprlaca inscrumenc manufacCurer's former. This cape muse
include deca for samples, blanks, netr1: spikes, aacrtx spike
duplicates, initial calibrations, concinulnS callbractons, BIB and
DFTPP, as well u ali laboracory-Keneraced ST_C_ral libraries and
quanCiCaCton reports required Co seneraCe cho clara package. The
Contractor shall natncatn a vriccen re_e_ logbook of cape files co
EPA sa:ple number, calibration dar_ standards, blanks, Lscrix spikes,
and natTlX spike duplicaCes. The lLogb0ok should include EPA sample
numbers and sr_n_Lrd and blank lD's, tdsn_Lt_Led by Case and Sample
Deltvery Gro_.

The ConL-rac_ is required to recaln chs GC/MS ta_pes for 365 days after
da_a subat_sion_ Der lh K thac ciae. _he Contractor shall submit Capes
a_d_ uso_.£aCed losbook pases wlthtn seven days _ receipc of a
_Ccen r_sc froa the Project Officer.

0 (
The ¢o_acm shall preserve ssnple extracts aC_A;C (_2-'C) iu
boccZss/v/_T_ wlch Tenon-lined septa. _cCrscC boccles/hrLal4 shall be
labeled with EPA sample mu:ber, Case mmbez and SawF_e Del£_ry Group
(SDG) numbe:_ A logbook o£ stored 4xt_:ac_-shall be nualnr_ained, ltsctuK
EPA .es:pie numbers and associated Case and SDG numbers.

The Court,actor ts :equ£red co recatn_cs for :365 days follow£ns
deca submission. Durtn K chac ciae, che Contractor shall submit extracts

sssoctJtcad logbook pases within seven days follovtu4_ receipt of a
trctCCen request from the Project Officer or the Sample KanasemenC
Office.

I. Co_leCe Case File l_rt_e

(Formerly, Document Control and Chain-of-Custody PackaKe ) .

The coa_leCe cue file purse includes all laboratory records received or
Kenoraced for asl_clflc Case chic ha_-_t been previously subalcced co
EPA u a deliverable. These items include buc _Lre soc li=iCed co:

ss=ple cap, cuscody records, sa=ple t'ra_ records, an_lyscs logbook
pages, bench sheers, chromacosraphlc charts, compucer printouts, ray
deca sun.aries, LnsCrumenc logbook pages, correspondence, and che"
document inventory (see Exhibic F).

(
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SECTION III

(
FORM INSTRUCTION GUIDE

This section includes specific instructions for the completion of all
required forms. Each of the forms is specific to a given fraction (volatile,
semlvolatile, pestlclde/PCB), and in some instances specific to a given
matrix (water or soil) within each fraction. The contractor shall submit
only those forms pertaining to the fractions analyzed for a given sample or "
samples. For instance, if a sample is scheduled for volatile analysis only,
provide only VOA forms. There are two pages relating to the semlvolatile
fraction for Forms I, VI, VII, and VIII. _Thenever semlvolatiles are analyzed
and one of the above-named forms is required, both pages (SV-I and SV-2) must
be submitted. These instructlons are arranged in the following order:

A. General Information and Header Information

B. Organic Analysis Dana Sheets (Form I, All Fractions)

C. Surrogate Recovery (Form II, All Fractions)

D. Matrix Spike/Matrlx Spike Duplicate Recovery (Fozm III, Ali
Fractions)

C E. Method Blank Summkry (Form IV, All Fractions)
F. GC/MS _ and Mass CaIihration (Form V VOA, Form V SV)

C. Initial Calibration Da_a (Form VI VOA_ Form VI SV)

H. Continuing Calibratio_ Dana (Form VII VOA, Form VII SV)

I. Internal Standard Area Summary (Form VIII VOA, Form VIII SV)

J. Pesticide Evaluation Standards Summary (Form Vlll Pest)

K. Pesticlde/PCB Standards Summary (Form IX Pest)

L. Pesticide/PCB Identification (Form X Pest)
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A. General Information and _eader Information

The data reporting forms presented in Section IV have been designed in f
conjunction with the computer-readable data format specified in Exhibit
H, Data Dictionary and Format for Data Deliverables in Computer-Readable
Format. The specific length of each variable for computer-readable data
transmission purposes is given in the data dict_lonary (Exhibit H).
Information entered on these forms must _ exceed the size of the field
given on the form, including such laboratory-generated items as Lab Name
and Lab Sample ID.

Note that on the hardcopy forms (Section IV), the space provided for
entries is Kraater in some instances chart the length prescribed for the
variable as written to diskette (see Exhlblt H). Crea_er space is
provided on the hardcopy forms for the sake of visual clarlty.

Values must be reported on the hardcopy forms according to the
individual form instructious in this Section. For example, results for
concentrations of VOA TCL compounds must be repor_d to two siEnificant
figures if the value LI greater than or equal to I0. Values can be
written to the disketl:e file in any format that does not exceed the
field specification as given in the record specifications and discussed
in "Record St-ructnzre', paragraph 5 of Ex_hi_ H.

All characters which appear on the data repor_:tng forms presented in the
con_racr (F_htbl_ B, Section IV) must be reproduced by the Contractor
when $uhmlt_ing da_a, and the format of the £e_as submltL_sd
identical to- that shown in the contract. No _cmatlon may be added, f-
dalet_Kl, or wved froa iT.s specified pos£tion _hout Drlor _rritten
approval of _he-EPA l_oJect Officer. The names of the varlous ffelds
and compounds (i..e., _Lab Coda," "Chloromethane') _ appear as they do
on the f_rms in the contract, including .the options specified in the
form (i.e.,-'Katr_x: (soil_aater)" must appear, not Just "_atrlx').
For i_ems appear_r_ on the uncompleted forms (Set,on IV), the use of
uppercase and lowercase letters is optional.

Alphabeclc _ made onto t_e forms by the-Contractor shall be in ALL.
letters (i.e., "LOg-', not "-Low" or "low'). If an entry does

not fill r_he entire blank space provided on the form, null characters
shall be used to remove the remaining underscores thac comprise the
blank llne. (See Exhibit H for more detailed instructions.) However,
do not remove the underscores or vertical bar characters uhar delineate
"boxes" on nhe forms. The only exception would be those underscores at
the bottom of a "box" that are intended as a da_a entry ltne (for
instance, see Form 2A, line 30. If data must be entered on line 30, it
will replace the underscores).

Six pieces of information are common to the header sections of each data
reporting form. They are" Lab Name, Contract, Lab Code, Case No., SAS
N.o., and SDC No. This information must be entered on _very form and
__g£_ match on every form.

The "Lab Name" shall be the name chosen by the Contractor to identify [
the labora..tory, lt may not exceed 25 characters.

B-24 2/88



PNL-ALO-350
.. Attachment 1

Page 20 of 64

The "Lab Code" is an alphabetical abbreviation of up to 6 letters,

assigned by EPA, to identify the laboratory and aid in data processing.
This lab code shall be assigned by EPA at the time a contract is

awarded, and shall D_ be modt£ied by the Contractor, except ac the
direction of EPA.

The "Case No." is the EPA-assigned Case number (up to 5 digits)
associated with the sample, and reported on the Tra££ic Report.

• The "Contract w is the nuaber og the EPA contract under vhtch the
analyses vere pergor:ed.

The "SI_ No. e is the Sauple Delivery Group number. The Sample delivery
Group (SDC) number la the EPA Sample Nuaber of the £1rst sample received
in the SDC. _hen several samples are received together in the £1rst SDC
shipment, the SDC number :hall be the lovest sample number (considering
bo_h alpha and numeric designations) in the first group o£ samples

• received under _he SDG.

: The "SAS No." is the EPA-ustgned _r £or analyses per£oz_aed under
$peciLt Analytical Services. I£ sa=ples are to be analyzed under SAS
only, and reported °on these forms, then enter SAS No., and lea_ Case
No. blank. 1£ samples are analyzed according to the "Routine Analytica_
Services" (IFB) protocols and have additional "SAS_ requirmnts, lls_

Case No. and SAS No. on ali foxes. If the analyses have no SAS
requ_enenrj, leave "SAS No." blank. NO_E_. Some sauples In an SIX; nay
have a SAS No. vhlle ethers de nor_

The orJae: lnfornar_ton conmon to host of _ form. ts the "EPK Sample
No.'. This nund_er _ppears either tn the upper rtKhtJ_nd corner o£ r_e

" £ora, or as the le£t coluan _ a r_ble mmaartztns data grom a nuaber o£
samptes. When- "EPA Sample No. = is en_r4d i_o r_he _tple-speced box in
the upper ri_hthand corner o£ Fore I or Form X, it should be entered on

• the middle line o£ the three lines _hat comprise _he box.

All samples, aatrix spikes, _at_x :pike duplicates, blanks and
standards shall be tdencl£ted vith an EPA- Sa:ple Number. Fo= _aw_les,
:a_rtx st_kes and aatrlx splke duplleates o r_a EPA Sample N_r is the
unique ldentl£yln s nuaber siren in the Tr_c _e_ort that accoapanled
that sample.

In order to £acilitate data a_sessnent, the £ollovlng sa_le su_£ixes
_ be used:

XXXXX - EPA sample number
XXX_NS - matrix spike sample
XXXXXHSD - matrix spike duplicate sample

- re-analyzed sample

XXXXXDL - sample analyzed at a secondary dilution

Form VIII Pest requires t_at £_ samples analyzed in a given 72-hour

_i arualy_ical sequence be speciiled, "regardless o£ whether or not they arepart o£ the SD_ being reported. There£ore, use "ZZZZZ e as the EPA

/
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Sample No. for any sample analyses net associated vlth the SIX:being
reported.

• (
• For blanks and standards, the £ollovtn K identi£ication scheme _ be

used as the "EPA Sample No. w

1. Volatile blanks shall be ldenti£ied as VBLK#_.

2. Semivolatile blanks shall be identified as SBLK#_.

3. Pesticide/PCB blanks shall be tdentigied as PB_.

The "EPA Sample No.t must be _niaue £or each blank within an SDG.
Within a £raction, a laboratory must achieve this by replacing the t_ao-
character "_w_" terminator o£ the tdsnctgier rich one or two chacaccers
or nuabers, or a combination of both. For ezample, possible ldsnct£1ers
for volatile blanks would be VBIZ1, VBLF_, VB_, VBLi_2, VSIXIO,
VBLKAB, ect.

4. Volat_e and semivolattle standards shall be £dencf_led as FS_,
where:

F- £rac_ion (V for volattlms; S £or semtvola_tles).

STD - lnd£ca_es a standard.

##_- _ concentration In ug/L'o£ volattlm :r_mlards t"

(I._., 20o 50, 100, 150, and 200) or cho amount _
injected tn u K for m_Lvolatlle scandaDds (t.e., 20,

' 50, 80,. 3C20, and 260). " "
..

As for the blanC_Identifiers, chest designations vii1 have to be
concatenated with other information to uniquely t-den_gy _ach

" standard. ,"

_. Pesticide/PCB standards shall be identified as spect£ted in the
Instructions £or Form VIII.

Several ocher pieces of imformacton are common co many o£ the Data
_eporting Foims. These include: Kacrix, Sample vc/vol, Level, Lab
Sample ID, and Lab File ID.

For "l'Iacr£x= enter "SOIL _ £or soil/sediment samples, and enter
UWATE_" got water samples. NOTE: The matrix _ be spelled out.
Abbreviations such as eS" or "W" shall net be used.

For "Sample rc/we1" once: cho numbar o£ Krams (got aotl) or
milliliters (£or water) o£ sample'used in the £irst blank line, and
the units, either "G" or "_(L" in the second blank.

For "Level" enter the determination o£ concentration level made £rom

cho mandatory screening o£ soils Enter as "LOW" or "IqED = =L"
• ,net Cor "M'. Ali water samples are "LOW" level and shall be entered as

such.
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"Lab Sample ID" Is an opclonal laboratory-generated tncerrml
identifier. Up to 12 alpha-numerlc characters may be reported here.

( "Lab File "lD" is the laboratory-generated name of the GC/KS data
system file containing inform•rien pertaining Co a particular
analysis. Up co 14 alpha-numeric characters may be used here.

Forms II, IV, V, VIII, IX, and X contain a field labeled "page_ of
_" in the bottom lefthand corner. If the number of entries required
on any of chose forms exceeds Cl_e available sp•ce, continue entries

on another copy of chs same fraction-specific form, duplicating ali
header ir_ormacion. If • second paks ts required, number chem

consecutively, as "page 1 of 2" and "page 2 of 2". I£ a second page
is nec required, number chs paks "page 1 of 1." NOTE: These forms
are fraction-specific, and often matrix-specific within fraction.

For example, Form II VOA-1 and Form II VOA-2 ar_ for different dace.
Therefore, do nec number chs pages of •11 six versions of Form II as
"1 of 6, 2 of 6, ecr." Only mmber pages _ a fr•colon-specific
and matrix-specific form.

For rounding off numbers co the appropriate level of precision,
observe the follovin K common rules. If chs figure following chose
co be retained is less chart 5, drop lc (round down). If the figure
is greater raman 5, drop iC and increase chs last digit co be
retained by 1 (round up). If chs fi_re _oll_g the last digit to
be re_ained equals 5, round up if the digt_ Co be retained is odd,
and round down if r.hac digit is even.

B. Organic Analysis _aCa Sheet (Form I)

1. Form I VOa, Form I $37-1, Form i SV-2, Form I Pedro

This form is used for tabulating and zepurciz_ sample analysis
results for Target Compound List CTCL) compounds. If ali f-carrions
are nec requested co be analyzed, only "..he pages specifically
required must be submitted. If VOA analysis only is requested, Form
I VOA and Form I VOA TIC must be submitted. If the pesCicide/PCK
an•lysis is chs only analysis requested, only Form I Pest must be
submitted for chac sample.

Complete the header lr_ormacion on each page of Form I required,
according to chs instructions in part a_ and as follows:

For volat_leso fo= "t moisture net dec.", enter chs nondecanced
percent moisture. For semivolaciles and pesticides/PCB, enter
values for _ nondecanCed percent moisture and decanted percent
moisture, in the appropriate fields. Report percerrc moisture
(decanted or nec decanted) co the nearest vholm percentage point
(i.e., 5q, nec 5.3t). If • decanted percent moisture is net

determined, because the sample has no standing racer over it, leave
"t moisture dec." blank. Leave chess fields blank for Form I for
method blanks.
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For volattles, enter the type of GC column used In "Column:

(pack/cap)." Enter "PACK" for packed columns, and "CAP" for (capillary columns, whether megabore or narrow bore.

For semivolattles and pesttcides/PCBs, enter the method of
extraction as "SEPF" for separatory funnel, and "CONT" for
continuous liquid-liquid extraction, or "SONC" for sontcatton (soils
only).

Xf gel permeation chromatography, "GPC Cleanup m was performed, enter
.ye for yes. Otherwise, enter "Nu for no, | _ GPC was not performed_

For soil samples only, enter pH for semtvolattle and
pesttcides/PCBs, reported to O. 1 pH units.

"Date Received" Is the date of sample :_celpt at the laboratory, as
noted on the Traffic Repor_ (i.e., the VTSR). lt should be entered
as /Dn/YY.

"Date Extracted u and "Date Analyzed w should be entered in a stellar
fashion. If con_Lmaous llquid-liqui_ extraction procedures are
used, enter cho data on which the procedure was _ for uDa_4
Ext-macted'. If s.par.tory funnel or sonlcatton procedures are used,
enCar the date on _d_lch ,the procedure ras _WLldL_,L4. For
pesticide/PCB samples, chelae4 _ analysis should be cb8 dace of
cba first ¢C analysi_ t_r_rmed. The dace of smaple receipt will be
compazed vtth =he __on and. analysis dates of each fzac_on co

eum_e _ coutracC ho_ ritual were noC _ccs_dsd. " C

1£ a semple has been dlluted for 8nalysls, enter the tDtluc£on
Tactor" as a single _, such as _100 for-a I to 100 dilution of

_he sample. Enter 0.1 for a concentration of l0 _o 1. If a sample
was not diluted, enter 1-.

For positively Identified _ compounds, the Contractor shall report
the concentractons detected as uncorrected for blank con_amtnan_.

For volatile and semlvolaClle r-sulks, report analyrJ_.al results to
one siKnlficanC fiKure if the value is less than 10, and t3m
siKntf£cant ffKures above 10.

Report all pesticides/PCB results to .Cv,,,oslEntflcanC figures.

The appropriate concentration units, uE/L or u_/kg . must be entered.

If _he result Is a Value greater than or equal to the quantitatlon
limit, report the value.

Under the column l,h, ted "Q" for qualifier, flag each result with
the specific Data Reporting Qualifiers listed below. The Contractor
is encouraged to use additional flees or foot_otes. The definition
of such flags must be explicit and muse be included In the Case

Narrative. C
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For reporting results to the USEPA, the following contract specific
qualifiers are .to be used. The seven qualifiers defined below

( not subject to modification by the laboratory. Up to five
qualifiers may be rePOrted on Form I for each compound.

The seven EPA-defined qualifiers to be used are as follows:

U - Indicates compound was analyzed for but not detected. The
sample quantitatton limit: must be corrected for dilution and
for percent moisture. For example, 10 U for phenol in water if
the sample final volume ts the protocol-specified final volume.
If a 1 to 10 dilution of extract Is necessary, the reported
ltatt ts 100 U. For a soil sample, the value must also be
adjusted for percent :ots_e. For example, if the sample had
2&t moisture and a 1 to 10 dilution factor, the sample

qua_titatton limit for phenol (330 U) would be corrected to:

(330 U) x df where D- IOQ - _ moisture
D 100

and df- dilution factor

at 24t moisture, D - _- 0.76
100

(330 U_ x 10 - 4300 U rounded to the appropriate number of
.76 significant f_Lrss

( For soil samples subJec_d to _?C cle:n-up proc4bd==_La, the ._CI_L
ts also :ulttplied by 2, to account for the _act that onty half
of the extract is recovered-.

J - Ind/cates an esC/Jzated value. This flag is u_sd el_er when
. esttma_in 8 a concentration for tentatively talent_tried cc¢_unds

where a 1:1 l:esponse ts assumed, or when _he mass spectral data
tndtcar_ the presence of a compound that meets the
identification criteria but the result ts less than the sample
quantltatton limi_ but greater r/_an zero. For example, if _he

. sample quantlCatlcm limit is 10 u_/L, but a _oncen_ratlon of 3
• u_/L _s calculated, report tc as _T. The sample quanCtta_on

ltm/t must be adjusted for _ dilution and percent moisture
u discussed for the U flag, so r_st if a sample vt_h 24t
moisture and a 1 to 10 dilution factor has a calculated
concentration of 300 u_L and a sample quantttatton limit of
430 uE/kg, report the concentration as 300J on Form I.

C - This flag applies to pesticide results where the identification
has been confirmed by GC/MS. Single component pes_ctdes _10
nE/ul in the final extract shall be confirmed by GC/MS.
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B - This flag is.used when the analyte is found in the associated
blank as well as in the sample, lt indicates possible/probable (
blank contamination and warns the data user to take appropriate
action. This flag must be used for a TIC as well as for a
positively identified TCL compound.

E - This £1ag identifies compounds whose concentrations exceed the
calibration range o£ the GC/HS instrument for that specific
analysis. This £1•g will net apply to pesticides/PCBs analyzed
by GC/EC methods. 1£ one or more compounds have • response
Kre•ter r1_an full scale, =he sample or extract mu_= be diluted
and re-analyzed •ccordtn K to the specifications in Exhibit D.
All such compounds with • response Kreacer r_an Cull scale
should have the concentration fl•KKed _rlth an cE" on the Form I
£or =he oriKinal analysis. I£ r_e dilur=ton o£ the extract
causes any compounds identi£ied In the first analysis to be
below r_e c•libr•e.ton range in the second analysis, then the
results o£ both analyses shall be reported on separate Forms I.

: The Form I for the diluted sample shall have =he "DL" sufgix
appended to the sample number. NOTE" For to_al xylenes, where
three isomers are quantified as tvo peaks, the calibration
range o£ _ should be consldared separately, e.g., •
diluted analysis ts net required £or to_al xylenes unless the
concentration o£ either peak separately exceeds 200 uK/L.

qP

D - _s fla K ldenti£ies all compounds idenr_tfied in an analysis _c
• mecondaz 7 dilution £actor_ _ • samp_Le mc extract :La

re-azULlyzed-at a hl4_he: _£1ur_Lon F_c_, as in l_e "g" Sag
above, the ;DI," su£££z £s appended to r_e sanple number on the
Form I for =he diluted saupte, and £11 concentration values
reported on _ Form-I are _laF_ed with _he "D" _l_g.

A - This _lag indicates that • TI_ is • suspected
aldol-condensatton product.

X - Other specific flags may be required to properly define the
results. If used, they must be _l_y described and such
description attached to t_e Sample J)a_a S_ Package and the.
Case Narrative. Begin by Using "X"-.. If more than one flag lm
required, use "Y_ and eZ", as needed_ I£ more than £ive
quali£ters are required for a smile result, use the °X = £1a5
to" combine several flags, as needed. For _ce, the "Xp
:L_l-agata;ht combine the "Am, mB", and "Dm :L_ags for some sample.

The combination o£ _lags eBUe oreUS = is expressly prohibited. Blank
cont_amlnan_8 ate flagged mK" _ when they-are also detected in the
sample.

I£ analyses at t_o di£ferent dilution _actors are required (see
Exhibit D), £ollov the data reporting instructions given in Exhibit
D and with the "Dm and "Ee flags above.

(.
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If no surrogates were outside nhe limits, enter "0".

If the surrogates are diluted out in any analysis, enter th_ calculated (.recovery or "0" (zero) if the surrogate is not detected, and flag the
surrogate recoveries wlth a "D" in the column under the "#" symbol. Do
net include results flagged "D" in the total number of recoveries for
each sample outside the qC limits.

The pesticide surrogate recovery limits are only advisory, but the
Contrac=or mum= flag chose recoveries outside the advisory QC limits or
d/luted ou:, nonocholess.

Number all pages as described in part A.

D. Matrix Spike/Matrix Spike Duplicate Recovery (Form III)

This form is used to report Chs results of Chs analyses of a matrix
spike _nd matrix spike duplicate. As winh Chs surroga_ recovery form
(II), =he form ts matrix-specific wtchtn each fraction.

Complete nhe header Information u instructed in Part A, including the
EPA Sazple Number for the matrix spike _ Chs suffixes MS or MSD.

For sell samples, specify =level = as =LOW =.or =MED =, as on Form I.
Cases containing soil samples aC boch levels require MS/MSD at each
1Areal, cherefore, for =oils, prepare one form foT each level.

Atl water samples are =Lowe . Therefore, "chore ts no MS/MSD for =medium
. level racers', and none shall be reported. C

In _=e upper ])ox £n Form.ZII, um_ler "SPIKE ADDED", en=at =he calculated
concentration in us/L or ug/KS (accordinS to =he sstrix) Chat res=tts
from adding each spiked compound to the aliquol: chosen for =he _matrix
spike (MS). For Instance, for base/neutral compounds in medium level
soils, if 10Q ug of spike are added to 1 8 of soil, the ras:Ll.=_
concent Tetton is 100,000 uE/Kg. Enter =he "SAMPLE CONCEN_ATION", iu
similar units, of each spike compound detected In Chs original sample.
If a spike compound ras nec detected during chs analysis of the original
sample, sneer Cho sample result u _0" (zero). Under "MS
CONCENTRATIONs , enter the actual concentration of each spike compound

, de=ac=sd In cho matrix spike aliquot. Calculate cho percent recovery of
_sch spike compound in the mat-ix spike aliquot to Chs nearest whole
percent, according to Exhibit E, and enter under =MS t PEC'. _ ali
percent recoveries outside the QC limits with an asterisk (*). The
asterisk must be placed in the last space of chs percent recovery
coluzn, under the _'#" s)m_ol.

Complete =he lower box on Form III in a similar fashion, usln K cho
resul_ of =he analysis of Che matrL_ spike duplicate (MSD) aliquot.
Calculate Chs relaclve percent dlffezence (RPD) between Chs matrix spike
recovery and the ma:fix spike duplicate recovery, and enter this value
in cho lower box under "t R/D". Compare Cho RPDs Co the QC llmlts given

on Cho form, and flag each RPD ouCslde the QC lie/ts wlch an asterisk
(_) in the _.asC space of =he "t RPD" column, under Chs "#" symbol.

4m
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,- Summarize the values outside the QC l_nits ac the bottom of cba page.

No further action is required by the laboratory. Performance-based QC
limits will be generated and updated from recovery and I_PD data.

_ E. Method Blank Summary (Form IV)

This form summarizes the samples associated with each method blank"
analysis. A copy of the appropriate Form IV is required for each blank.

Complete the header information on Form IV as described in Part A.

For volatile and semtvolacile blanks, enter the "Instrument lD", "Date
Analyzed = , "Kar_/_ = _nd =Level = . Ali water blanks are =LOW'. The "Time
Analyzed" shall be in _lltary time.

For semivolacile and pes_cicide/PCB blanks, enter the method of
extraction as "SEPF" for separatory f_mel, or "SONC" for sonication, or
"CONTa for cont_ l_-liquid extraction. For semivolaCile and
pesticide/PCB method blanks, enter the date of extraction of the blank.

PesCtc£de/PCB con_!_sn_ _nas£ meeC the identification criteria in
Exl_bic D PEST, which requires_ analysis of the blank on _ao different CC
Columns. Therefore, enter the dace, time and inst_n_nenC lD of both
analyses on _ pesticide me_hod blank su_Bary. The information on r.he
_wo analyses /_ d£g£er_ta_sd as Date Analyzed (l), Date Analyzed (2),
etc. If _he _nalyses were run s/_ul_aneously, the order of reporting is
not £nq}or_:, but must be consistent with the information reported on
Form X-- OtherwLse (I) shall be the first analysis, and (2) the second.
Identify both CC columns ]Z_ stationary phase under "GC Column lD=. For

C _ phase colunns, do not en_r "nixed =. If the stationary phase: i_ier con_ _ mmm_ac_'s identifier, such as I'SP', .or _DB',
these _aracCers may be deleted in ordar-_._ _t _ £den_Lfier trico the
10- charac_= field. ., *

•., .. o

For Pe=Cicide/PCB blm_ks, enter _Katrtx" and "Level" In .a similar
fashion as for nhe ocher £ractlons. All water samples are "I__.W'.Enter
=Lab Flle ID" only if GC/MS confirmation was required. O_-wlse, leave
blank.

For all three fr.ct/one, as appropriate, su_arlze the samples
associated with a Liven method blank In the _able below _e header,
entering EPA Sample N_.er, and Lab Sample ID. For volatites, enter th_
Lab File lD and time of analys/_ of each sample. For seaivolaciles,
enter Lab ¥1_e lD. For es.trois tiles and pesticides/PCBs, enter the date
of analysis of each sample. For pesttcide/PCBs, if only one analysis Is
required (i.e., no pesct©ides/PCBs to be confirmed), leave blank the
fields for the second analysis.

Number all pages as described in part A.

F. GC/kLS Tunin_ and Mass Calibration (Form _)

This form ts used to report _e results of CC/HS t-_ning for volatiles.
and semivolatiles, and to summ_, ze the date and time of analysis of
samples , standards, blanks, matrix spikes, and matrix spike duplicatesC_ii: associated wlnh each GC/MS tune.

B-33 2/88



PNL-ALO-350
Attachment 1
Page 29 of 64

Complete the header information as in part A. Enter the "Lab File lD"
for _he injection containing the GC/MS tnming compound (BFB for
volaCiles, DFTPP .for semivolaciles). Enter the "Instrument ID". Enter

the date and time of injection of the tuning compound. Enter time as [
military time. For volatiles, enter the matrix and level; as there are %

separate calibrations for water samples, low soil samples, and medium
samples (see Exhibit D). For volatiles, also enter the t_/pe Of GC
column used as "PACK" or "CAP", under "Column."

• 0

For each ion listed on the form, enter _he percent relative abundance in
nhe rlshthand col_n. Report relative abundances to the number of
si_aiflcant figures given for each ion in the ion abundance criteria
column.

Ali relative abundances :ust be reported as a number. If zero, enter
"0", not a dash or other non-nuaeric character. _ere parentheses
aUpea:_ compute _he percentage of the ion abundance of the mass given in
the a_propriate footnote; and enter that value in the parentheses.

In the lower half of the form, list all samples, standards, blanks,
:" _t;r:r_ .spikes, and matrix spike duplicates analyzed under that tuna in

chronological order, by ti_e of analysis (in milltary time). Refer to
A. for specific instructions for identifying standards and blanks.

-£nter "EPA Sample No." , "Lab Sample lD', "Lab File lD', "Dane Analyzed _ ,
and _ftme Analyzed" for all s_andazds, samples, blanks, aatrix spikes,

. and mat_tix spike duplAcates.

-The _ lnme expires t_welve hours, from the time o5 lnJec__ion of r_e
compound (BFB or DFEPP) listed at the _op of the form. In order _"

to met the nmtn8 requireaenms, a naple, s_u_Lard, blsnk, aamrix %

spike, or na_ix spike duplicate mast be injected _A_lu _alve hours of
tha injection o5 the m_mLng compound.

Number all pages as described in part A.

O. Initial Calibration Data (Form vi)

Afner a CC/MS system has undergone an initial flve-poln_ 1 cal£brauion at
the .specific concentration levels described in Exhibit E, and after all
initial calibration criteria have been met, the laboratory lust co.late
and subaAt a Form VI for each volatile or seaivolatile TCL initial

caI_ratton performed vhtch is relevant to the samples, blanks, matrix
spikes, axt-rix spike duplicates in the SDG, regardless of vhen that
calibration was performed.

1 Fm: Semiv_latiles, nine compounds: Benzoic Acid, 2,_-Dini_rophanol,
2,_,5-Trl_hlorophenol, 2-Nitroanillne, 3-Nitroanillne, _-Nitroanillne,
_-Nitrophenol, &,6-Dinito-2-Methylphenol, and Pentachlorophenol will only
require a four-point initial calibration at 50, 80, 120, and 160 total

nanograms because detection at less than 50 nanogra_s per injection ts
difficult. If a four-point calibration is performed for these compounds
leave EF20 blank. " ' ("
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Complete ali header information as in part A. Enter che "Case No." and
• "SDG No. w for the current cLs_ package, regardless of the original Case

for which the initial calibration was performed. Enter "Instrument ID"
( and the date(s) of the calibration. If the calendar date changes during

the calibration procedure, the inclusive dates should be given on Form
VI. For volatiles, enter matrix, level, and column, as on Form V. Enter

the "Lab File lD" for each of nhe five calibration standards injected.
Complete the response factor data for the five calibration points, an_
then calculate and report nhe average relative response factor (RRF) for
all TCL and surrogate compounds. The laboratory must report the qRSD
for all compounds. Ali CCC compounds must have a %RSD of less nhan or
equal Co 30.0 percent. All VOA SPCC co_pounds muse have a minimum
average relaClve response factor (EEF) of 0.300 (0.250 for Bromoform).
All Semlvolanile (BNA) SPCC compounds must have a minimum average
relative response factor (RRF) of 0.050.

SD
%RSD - ----. x i00

x

_ where:

qRSD - Relative Standard Deviation

SD - S_andard Deviation of initial 5 response factors (per
, compound)

'+,,, ,m,=.: -.,.>- -
¥ +

- mean of int=ial 5-response factors (per compound)

H. ConCinuing Calibration Data (Form VII)

The ConCi_ Calibr_ton Data Form is used Co verify the calibracion
of _he GC/MS system by =he amalysts of specific calibration standards.
A Continu/n 8 Calibration Da_a Form is required for each t_elve (12) hour
_tme period for both volatile and semtvolacile TCL compound analyses.

The contractor laboratory muse analyze callbracton' standards and meec
ali criteria outlined in Exh_)ic E. After meeting specific criteria for
both SPCC and CCC compounds, a Continuing Calibration Deca Form mnsr be
completed and submitted.

Comple=e all header Information as in ]parr A. Enter instrument ID, dace
and Clme of conCinuln 8 calibratlon, the Lab File ID of the conclnulng
calibration standard, and dace of Iniclal calibratlon (give inclusive
daces if Initial calibration is performed over more than one dace). For

volaciles, enter matrix, level, .++andcolumn, as on Forms V and, VI. Using
the

appropriate Inicial Calibration (Volatile or Semivolacile) fill in

the average relative response factor (RRF) fo= each TCL compound.
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Raper: r.he relaclve response factor (RR_50) from =he coneinu_ng
calibration standard analysis. Calculate =he Per=emc Difference (qD)
for ali compounds. For CCC compounds, ensure that the qD is less than f
or equal to 25.0 percent. After this criterion has been met, report the _
Percent Difference f_r £_ TCL and surrogate compounds.

_I " RI_Fc
t Difference - .... x 100

RRFI

where 0

_I- average relative response factor from initial calibramion.

RRFc - relatlve response factor from continuing calibration
s_mdard.

Ali semi_ile s:andards are analyzed aC 50 total nK.

I. Internal Snandard Area $,-_-ry (Form VIII VOA and SV)

Th_s form is used to _tummazize =he peak areas of =he tncez:al standards
added .=o--.alI _lar_e and semivolatile samples, blanks, matrix spikes,
and _ spAke duplicates. The da_a are used =o determine when
_-£n In_ standard responses vilI adversely affect
quannifl_.aC_m-of _Ket mnq_omxhs. .This form .must be completed each 1.-
r_ a ¢_ callbrar/en is perform, _ when Samples _e analyzed
under _he _ GC/_S _meas sn £ulClal callbtacion.

.Complete the _ader informatlon as in par= A. Enter =he Lab File lD- of
=he continuing callbration standard, as well as the _la_e and time of
analysis of _ con=in=ing cal_ration snandard. If _samples are
analyzed imaedla_ely followlng an initial calibrat-Aon, before another
GC/KS _ne and .s continuing calibration, ForaY III shall be completed on
:he basis of =he lncernal snandard areas of =he 50 u&/L ir_r.lal
calibration s'r.andard for volaCiles, and =he 50 ng-initt_al calibration
s_x_ard..fnr semlvolat"Aleg. Use =he"dace and time_f-mmlysis of =his
standard, and trs Lab File XI) and areas in piace of =hose 0£ a
continuing calibration standard.

Fo_ volaCiles, enter matrix, level, and column, as on:Y.orms V, VI, and
VII.

From =he resulrs of =he.analysis of =he contlnuinK calibration standard,
enter t_e area measured for each inrsrnal sCandazd and irs retention
Clam under _he appropriate column in =he row labeled "12 HOUR STD". For
each internal standard, calculate =he•upper limit as the area of the
parCicula: s_mdard plus 100t of its •area (i.e., tvo times =he area in
=he 12 HOUR STD box), and =he lover limit as =he area of =he internal
standazd minus 50t'o_ its area (i.e., one half _he area in the 12 HOUR
STO box). Report t_ese values in =he boxes labeled "UPPER LIMIT" and
"LO'w'E_ LIMIT" respectively. " _ _ C-

w._

B-36 2/88



PNL-ALO-350, Attachment I, Page 32 of 64

For each sample, blank, macrlx spike, and matrix spike dupllcace
"" analyzed under a given continuing calibration, enter the EPA Sample

Number and the area measured for each internal standard and its

. retention time. If the internal standard area Is outside the upper or
lower limits calculated above, flag that area wlth an asterisk (*)." The

( asterisk must be placed in the far right hand space of the box for each
internal standard area, directly under the "#" symbol.

Number all pages as described in' part A.

J. Pesticide Evaluarl.on Standards Summa.ry (Form VIII Pest)

This form Is used to report the 8eventT-two (72) hcur analytical
sequence for pesticide analysis.

The laboratory shall complete all the header information as in Part A.
Enter dates of analyses, CC column ID and Instrument lD. Identify GC
Column by s_ar_onary phase. For mixed phase columns, do not enter
"mlxed'. If the stationary phase identifier contains a manufacturer's
identifier, such as "SP" or "DB', these characters may be deleted In
order to flt the Identlfler Into r_e IO-character field.

Evaluation S_andard Mix A, B, and C must be ana_ed at the initiation
of every 72 hour sequence to check the linearlty of the CC s_stem.
Calculate and report the Calibration Factor (total .peak stem'/amount
_nJect_d in nanoErams ) for each of rbe _hree pss_cides and
surrogate (Aldrln,_ Eu_Irln, &,&'-DDT and Dlbut'ylchlorendate) at each
concentration level (see Exhibit D). Calculate and report the percent
re_ standard deviet-lon (tR SD) for each of _ four compounds (Eq.
1.1). The RSD must be less than 10.O percent for Aldrin, Endrln, and

_ Dlhutylchlorendate. The 10t RSD criteria per_Ln only to _ column
being used for quanr_taClon, howevlr. _ _ _uat Bo
pe_lcides_ are present :L8a font of _ta_On.

If the qESD for 4,&'-DDT exceeds 10.C percent, plot a standard curve and
determine the _ for each sample from that _urve.

aRSD - SD x IO0 Eq. I.I
• • _ :

.

V-A 1.1_

x -- mean of initial threi Calibration factors (per compound)

Evaluation Standard Mix B must be arudyzed _r the beglrmln K ,of the
analytical sequence, after the first five samples, and then every ten
samples thereafter during a 72-hour perlod (see Exhibits D and E).

C 2 The term peak height may be substituted Eor the term peak area°
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Calculate and report the percent breakdown for 4,4'-DDT and/or Endrln
for the mixed phase GC column usin s Equations 1.2 and 1.3. (Sem Exhibit
E). Enter nhe Dace Analyzed and Time Analyzed for each analysls of the f
Evaluation Standard Mix B.

Calculate the percent breakdown for Endrin and/or 4,4'-DDT on the OV-I
or e0ulvalent GC column using Equations 1.2 and 1.3. The combined
percent breakdown must not exceed 20.0 percent for Endrln and 4,_'-DDT.

• i

i breakdown TercelDDT de&TadaC£on peak aru3(DDE . DDD)

for &,&'-DDT - ........ ak ........ x I00 Eq. 1.2Toual DDT pe area 3 (DDT + DDE + DDD)

Term1- Endrin deEradat£on peak areas 3
% breakdown CEndr£n Aldahyd_ + Endrln Keton,)
for Endrin - • X I00 Eq. 1.3

Total Endrln Peak Area3(Endrln +
Endrln Aldehyde + Endrln Ketone)

En=er =he values for r_e breakdown of Endrln and 4,4'-DDT in their
respective columns.

If Endrln cannot be separated from &,4'-DDT on =he OV-I or equivalent GC
column, calc_ate a _binad percent breakdown for Endrin/4,4'-DDT using
Equation 1.A. The combined de_adation must net exceed 20.0 percent.
Leave the endrln and &_4"-DDT _lumns blank if =hey canno.t be separated,
and report _ =he =ombt_od breakdown.- .

Combined (DDD, DI_ Endrf_a Aldehyde, _nd_n Y_tone)
I breakdown - X I00 Eq. 1.4

Tor_ Zndrin_DT d_radatiou peak area 3
(Endrln, Endr_n AIdmhyde, Endrln Ke=one, ._

DDD, DDE, DDT)

: Con_le_ the header _orma_on on _he second pase of Form VIII Pest as
on =he firs= paSe.

For ._ach.jmuple_, standard, ucrlx spike, matrix spike d_licate, and
blank, enter ".he EPA sample numbe_, lab sample lD, date and =ime of
analysis. Each sample analyzed as par= of the 72-hour analytical
seq_nce smes: be reported on r_ aecond page of Form VIII PEST even if
it f_ not assoc_aC_.d _ch =he SDG, in order to determine if the proper
sequence of samples and standards was followed. However, the laboratory
may use the EPA Sample No. of "ZZZZZ" to disc_n_sh all samples chat
are not part of the SDG besr_ K reported.

(.
3 The term peak height may be substituted for the te___ pe-& area.
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F'o: pesttclde/PCB sr._n_rde, the follow£ng scheme shall he used to enter
"EPA Sample Number'.

( Name EPA Samole Number
Evaluation Mix A EVALA
EvaluaUlon Mix B EVALB
EvaluaClon Mix C EVALC
Indlvldual Mix A INDA
Individual Mix B ZNDB

Toxaphene TOXAPH
Azoclo: 1016 AR1016
A:oclo= 1221 A_1221
Aroclor 1232 AR1232
Aroclor 1242 AR1242
Aroclo= 1248 AR1248
Azoclo= 1254 AR1254
A:oclo= 1260 A_1260

If Ind£vidual Mix A and Ind£vtdual l_x B are c0mb_ned trico one m£xCure

(see Exhibt= D),. _.he EPA Sample Number shall be mnte=ed as INDAB.
S£milarly, cho pecm£cced mlxCuze of _oclor 1016 and A:octo: 1260 shall
be entered As AR1660.

Every sCandar.d, sample, matrix slrlke , ma=r£_ spike, dupl£ca=e,., and blank
must conca:f_ the surrogal_ dtbuCytchlorendace (DBC) at the specified
level for bo_h va=at or soil/sed/ment samples. The reran=tan nlme shift
for Dit_atTlchlorendan8 on pa=k_d coluams muat Don ex¢ee4 2.0 percent
(0.3 pe=cen= for cap£11azy column_ dtLfJrence (tD)bgUaeeu the

_ iulc£at scanda=a (lvaluac£on S_nda=d Mtx A) and zny blm_c, scznda=d,

72-hou: l_ae _£od. Calculate sd-=e_: the _ercenc IIId£££s=Rnca (tD)

blanks, a_cordl_ _o _q,.. 1.5., _ ,. :..: .
T

I_1 ". _s • " '
D£fference - x I00 . r _ I_ 5 ' _ _ ..

LT i

where,

RTl - absolute recencl0n time of dibuC_lchloz:endace £n the tnic£al
s_mdard (E,,aluat-£on Mixture A).

•

RTs - absolute recencLon Ciae of dlbucylchlorendace in the sample.
_tr£x spike, _st:rtx sp:Lko du_llcate_ blank, Ot any a.ta_d_rd
analyzed after Evaluation Mtx_:e A.. "

Enter the recdnt£on ttme shift for DBC in the "tD a ._olumn. Fia_ all
chose values outside the qC l_mtCs by enter£ng an a_ertsk (,)in the ..
1Ast colunn, under the "*'. If the retention time shift cannot be

calculated due to inCerfer£ng peaks, leave the tD column hick, flag the
value wlch sn asterisk, .and document.,the problem In the .Case NarraClve.

\( Numbe_ cb:La page as described £n Part A. . v
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For each subsequent analysis of an Individual Standard "Mix A or B, or a
multtresponse compound, complete chs risht hand spaces for date and time
of analysis and nhe EPA Sample No. for the standard (see Section J), and

( the columns labeled "RT" and "CALIBRATION FACTOR" wlth the results from
• chat analysis. NOTE: While the lefthand side of Form IX will contain

retenclon times, retention tlme windows, and calibration f_.ctors for all
the compounds, the rishthand side will contain data from _he analysis of
only some of the compounds.

To_al peak area 4 of a Standard

Calibration Factor - Eq 1.6
Total mass injected (ni;)

Calculate and report the percent di:_erence :Ln the Calibration Factor
for each pesticide/PCB using Equation 1.7.

J

lab1 "
Percent Difference (%D) - x I00 Eq. 1.7

Abl.

• where,

AbI - Cal/bracion Factor from cho initial standard for chs 72_hour
per_od

Ab2 - Cal_braCton Factor from each subsequent scandazd

_The ahs01ute percent dlfferenc_ beC_een the £n_vtdual Cal'_rr_t£on

- con___xnac_o u run. ITimary nam must eeoc the crI_a r.equirmd.for

quanc itat£on £f no ocher analyses _re performed. ..i " ....

are to be. used forquanr/fyi_ pesr_Lc£de/PC_ concentratr6ns in 4d_ '

samples _ chs analysis on chs rtshc hand side of chef.form," then
enter "Y" for yes, in the column-labeled "_T Y/N" for 4u_h compound
quan_/fied. If the _ts are. nec used for quantilmClon ,.of a.

are present abov_ chs _L£Sa form of" quanC_CaC_n_ "i "

. " _ _._'.-.;._.. •

For each subsequent anal-y_, of an Zn(:l£v£_ snandard M_x.L_], or
multiresponse compound, complete Chs right hand side of_ coPY of Form
IX, rich chs results of chs initial analyses of ali chs compounds as the
data in the left hm_d side

• ....; . ;,

the compound muaC be used. A characteristic peak v£11 nec-exist .for
similar compounds such as Aroclor 1016 and Aroclor 1242. In these cases
utiliz;ation of a co_on peak is acceptable.

C 4 The term peak helsht may be subsc/cuted for the term peak are_
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Regardless of which standards are reported on subsequent pages o£ Form
IX, number all pages sequentially as described in Part A. As Individual
Mtx A and Mix B must be analyzed at the end of an analytical sequence,
.there will always be £_ tvo pages of Form IX, 1 of 2, and 2 of 2,
except where Hixes A & B have been combined for capillary column
analysis. " (

L. Pesticide/PCB Identification (Form X)

This form summarizes the tentative and confirmed identt_r of all TCL
• pesCictdes/PCBs detected in a given sample, lC reports the retention

times of the compound on both columns on which lc was analyzed, as well
as the retention ciae windows o£ the standard for chat compound on both
o£ these columns. One copy of Form X is requtzed for each sample or
blank in which TCL pesticides or PCb are detected. 1£ none are
detected in a given sample, no copy o£ Form X is required for chat
sample.

Complete the header inforaacion as in Part A. Enter the GC Column ID
(by s_ationary phase) for each o£ the _ro columns, one as GC Column (1),
the ocher as (2). For mixed phase col_ans, do no_ enter "mixed'. I£
the s_ationary phase identifier contaLns • am:ufactnxrer's identifier,
such as "SP" or "DB', these chazacters may be deleted tn order co fit
the tdeuti_er 1hto the 10-characC_er £ietd. Enter the Instrument ID

associated trlth each CC column directly below_ Enter Lab File ID
1£ the compounds were confirmed by GC/MS.

For each TC;..pesticide or PCB detected, enter the tu_m o£ the compound
as £C appears abbreviated on Form IX (_d Co 14 characters) under
=_CIDE/PCB'. Use the abbrevlatlons o_mAx_m6 names slVen on Form

tX_ _n_sr rJhe zer_n_ton _ on each colamn _ the e_pounds detected (.
In _he sample uexC Co"the appropriate colu:n _14P_t/.on (1 or 2).
•_a_er the retention .clam _rlndovs on each column _. che_pproprlace
standard. These data must correspond with chose on Form IX. and are
enraged in a-siail-ar aanner. The love_ value ls entered under the
_FE_" column, the upper value under the "TO" column. Do noc use a
hyphen.

Dnde_ "(_tant:? _'/_)-." enter .y,r for the CC column {1 or 2) used for
quanCltatlon, and 'N" for the other column, for each compound. Do not
leave r_his field blank for _ CC col_:n.

Under "GC/HS? (Y/_)- enter "Y" :Eor _oth GC columns if the compound was
conf£ramd by CC/NS. Enter "N" for _ CC coluans if the compound was

confirmed by GC/HS.

If more Pes_cide/PCB TCL compounds are ideu_-lf£ed in au individual

sample than can be reported on one copy o£ Fo_a X_ _en co:plece as many
additional copies of Form X as necessary, dupllc_ ali header
IrL_ormaClon, and numberln 8 the pages as des_d _n Part: A.

C

B-42 2/88



PNL-ALO-350, Attachment I, Page 38 of 64

iA • EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

I

Lab Name: Contract: l

Lab Code: Case No. : SAS No. : SDG No. :

Matrix: (soil/water) Lab Sample ID:

Sample wt/ro1: . (g/mL) Lab File ID:

Level= (low/meal) Date Received:

% Moisture: not dec. Date Analyzed:

Column: (pack/cap) Dilution Factor:

• CONCENTRATION UNITS:

CAS NOo COMPOUND (ug/L or ug/Kg) Q
i ,

? 1 I I I
I 74-07-3 ......... Cl_loro,.ethane I I !74-03-9 ..... -B_et]rane I_ I 1
I 78-01-4 ........ Vi.y1 C_lor.tde .... " - I I I7-5-00-3 ...... -Chloroethane
1 75-09-2 ..... --Methylene C_oride I I II I I

67-64--I .... ---.&ce_ I_ I I
75-15-0-------_ Disulfide -I I " I

I 75-35-4--------------1_ l--l:ttcJ:Lloroethene -1" | I

I 75-34--3- .......... 1, l-Di_roethane 1 I I
540-59-0 .... 1,2-Dichloroethene (to_al)__l t I

_ 67-66--3 ....... Chloroform I I I
107--06-2 ..... 1,2-Dichloroetha_e ' -1 " I' " I "

I 78--93-3 ...... 2-Butanone I I I
71-55-6 ........ --1, 1 ,l-Tric/_loroethane --I I ' I

• _ 56-23--5 ......... Carbon Tetrachloride --I I
t08-05-4 ...... Vinyl Acetate - I I I

I 75-27-4 ....... Bromodlchloromethane -I t" !
78-87-5----------l,2-Dichloropropane --I I-, 1

II00 1-0z-5----- Is-1,3-Di zo opop.ol l l
79 O1-6 ..... Trichloroethene -i I'" _1

I 124-48-1 ....... Dibromochloromethane ' t I- I
79-00-5 ....... I, 122-Trlchloroethane I I I

I 71-43-2 ...... se_ene "_ ' I'_ I' I
10061-02-6 ..... trans-l, 3-Dichloropropene -I 1 -I

I 75-25-2 ......... Bromoform 1 I" I
108-10-1 ......... 4-Methyl-2--Pentanone I_ I I

591-78-6 ....... 2-Hexanone I
1.127-18-4 ........ Tetrachloroethene I , :__.___lI
I 79-34-5 ........ 1,1,2,2-Tetrachloroethane I

108-88-3 ....... -Toluene -----I ii. II
100-41-4 ......... Ethylbenzene ; I

I 100-42-5 ........ Styrene -- I I I
1330-20-7 ....... Xylene (total) I I I

i I I a
i • I I

Ii

FORM I VOA 1/87 Re_
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• " 1B EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

I
I

Lab Name: Contract: l

. m. Code: case No. : SAS No. : SDG No. :

Matrix: (soil/water) Lab Sample ID:

Sample wt/vol: (g/mL) Lab File ID:

Level : (low/reed) .. Date Received: •

% Moisture: not dec.. dec. Date Extracted:

Extraction: (SepF/Cont/Sonc) Date Analyzed:

GPC Cleanup: (Y/N)___ pH: Dilution Factor:

CONCENTRATION UNITS:

NO. co--mm (ug/Lor u_/K_ Q

i lO8-95-2 ...... ._.enol t I I
I I,, I

111-44-4 ..... b_s{ 2-Chloroethyl) ether -I -I_.__ I
95-57-8 ....... 2-Chlorophenol --| ,", -I_ I

I 541-73-1 ..... i,3-Dichlorobenzene |

106-46-7--------l,4-D_ch_orobenzene . --| • __i.i.,. II 100-51-6"--------Benzyl alcohol - | [98-5o-1 .. ---1 2 " "' -- " _ l
•. , -Dfchlorobenzene | I

I 95-48-7_ ....... 2-MethylPhenol - " -I-- _i' -I108-60-1"----- .... bis{2-chlOrOtSOpropyl)ether, l -- _ '
l 106-44-5 _-------4-Methylphenol . -- ,, t

I 621- 64-7"--------N-Nttroso.-d_-n_propyl amine_, I .... t_ 1
I 67-72-1 ..... -Hexachloroethane. " • I 1,, -1-" I I
I 98-gs-3----------_ltro_e.,_e I_ 1-- -I
! 78-59-1 .... ,--T_sophorone ' ' -I_ I I

I .88-75-5 ....... 2-Nitrophenol -1__ I .--'----II I05-67-9 ..... --2,4-Dimethylphenoi --I i
65-85-0 ......... Benzoic acid • ]_ --I -I

I 111-91-1 ..... bis (2-Chloroethoxy) :ethane__l -I-----I
I I" _1" I120-83-2--------2,4-Dichlorophenol

I 120-82-I ....... 1,2,4-Trlchlorobenzene -I ' I_ I
91--20-3......... Naphthalene .......I" 1 -I

I I06-47-8 ....... 4-Chloroaniiine ' -1 -I"' I
87-68-3 ........ Hexachlorobutad_ene -I "_' ' .t I

I 59-50-7 ......... 4-Chloro-3-methylphenol '-I I -I91-57-6 ......... 2-Meth¥1naphthal_ne - ........I t -t
I 77-47-4- - exachlorocyclopentadlene I I_ " I

88-06-2 ......... 2,4,6-Trlchlorophenol ----I I__ I
95-95-4 ......... 2,4,5-Trlchlorophen01 I" . I_ i

I 91-58-7, ........ 2-Chloronaphthalene ....• I I____ I
I 88-74-4- ....... 2_Nitroaniline I I I

13 I-I I-3 ....... D1methylphth_iate I .... I.___ I
1 208-96-8 ........ Acenaphthylene - I "' I II 606-20-2 ........ 2 6-Dinitrotoluene -- --

FORM I SV-I 1/87 Rev.
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lC EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIs DATA SHEET

I I
I

Lab Name: Contract: I

Lab Code: . Case No.: SAS No.: SDG No.:

Matrix: (soil/water) Lab Sample ZD:

Sample wt/vol: (g/mL) , Lab File ID:

Level: (low/reed} Date Received:

% Moisture: not dec. dec. Date Extracted:

Extraction: (SepF/Cont/Sonc) Date Analyzed:

GPC Cleanup: (Y/N)___ PH=. Dilution Factor: _

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) Q

I I I I
99-09-2 ...... -.-3-Nitroaniline I I I

83_-32-9 ...... Acenaphthene " -I" " I..... I51 28-5 ......... 2,4-[rlnitrophenol, I"" • I I
i00-02-7--------4-Nitrophenol ..... I ' I I

I 132-64--9 .... Dibenzo furan .... l, l_ 1
I 121.-14-2_2,4-Dinitro!;O1uen_e I ..... ' " I,. I
| 84--¢_-2=== ..... Diethylphthalate " |
| "-7005-72-3--------4-Chlorophenyl--phenyl_ther__i . "I___.__ I

"1 86-73"_----------nuorene._ • !,, .. t, I
1 I00-01-_----=--=----4-Nitzoaniltne, I -I I
I 5_4-52-I..... 4,6-Dlnltro'2-1etbylp_enol__l• I I
1 86-30-6 ...... N--Nitrosodlphenylamine (1)__1_ I -I
I 101-55-3 ....... 4-Bromophenyl-phenylether____ I ' ' J I118-74-1 ....... llexachlorobenzene I_ -I. t
1 87-86-5.... Pentachlorophenol ' ,, t_ I_ I

:85-o1-8 ...... Phenanthrene ' ,,, I -I I. 120-12-7....----Anthracene "I' -I " I
164-74-2 ....... D£-n-butylphthalate .... I ' I I

206-44-0 ...... Fluoranthene 1 --I I129-oo-o ...... P,/ceme _'• I'_ ' I_ _ I
I 85-68-7 ......... _utylbenzylphthalat_ I .... I I

I 91--94-1 ......... 3,3 '-Dlchlorobenztdine l I -I
56-55-3 ......... Benzo (a)anthracene -I I I

I 218-01 9- ..... ---Chrysene " I -. -I I117-81-7 ........ bis (2-Ethylhex_,l) phthalate I I-' I
I 117-84-0 ...... Di-n-octylphthalate --I .' ' I I
I 205-99-2 ........ Benzo(b) fluoranthene" I . I -I
1 207-08-9 ........ Benzo(k) fluoranthene - -I.... I I
I 50-32-8 ....... --Benzo (a)pyrene l , l I

l 193-39-5 ........ Indeno (1,2,3-cd) pyrene l l l _-_
1 53-70-3 ........ Dibenz (a,h)anthracene I
I 191-24-2 ........ Benzo (g,h, i)perylene I"' I---'-- I
I • I I I
(i) - Cannot be separated from Diphenylamine

FORM I SV-2 1/87 Rev.
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IE EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS [__l [
I i

Lab. Code: Case No. : SAS No. : SDG No. :

Matrix: (soil/water) Lab Sample ID:

Sample wt/ro1: (g/mL)_____ Lab File ID: Sl

Level: (low/reed) ,. Date Received:

% Moisture: not dec. DareAnalyzed:

Column: (pack/cap) Dilutlon Factor:

CONCENTRATION UNITS:

Number TICs found: _ (ug/L or ug/Kg).,

I I I I I '
I _ NUMBER I COMPOUND NAME 1 _ I EST. CONCo I Q',
I " l I .... I I I---- -- --- I

_ _ =: Z : [ ..... I l --" _ = " m 1 _ L _ : 'Ill: '-- II II -- _ "'': _ _ " _ " -- _------'= --_ __ I

1 I. I l I I I I
I 2. Ii | ! ..... I_ I
.I .3. I I I I I i

4. I J,i, I I I

5" I l | l" III '" I " " " " l_lR_i '

6. l I lI' l II "Z.- I -I " lili l el I l I
I s. --I I I I " |'' t I
I 9. I..... " I. I I I
I 10. I I I-. I I
1 11 " I I I '-I I. ' I .... I
1 12. I • , -I I . I ' I
1 13. I I -I, I I
I m4. I I-. I, I I
1 15. I , . -! I- I.-'---I
1 I(. I |l, I I I
I m?. I l I I I I
I is.' I I ""1 I I I
1 19. I I .... I ......" li I.... I
I _._ I_. I I . I I
1 21. I I I I -I
122. I l ii I- I I --' I
1 23. l.ll I.. I l. . I I
I 24. I , I I I I
I 25. I I • I t_1
I 26. I I I I_1
I 27." I I I I_1
I 2s. I I I t I ------ I

29. I I I I_I

30. I I I l_llI I . I I

FORM I VOA-TIC 1/87 Rev
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IF EPA SAMPLE NO.

:: SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS [ [
I l

Lab Name: Contract: " [

Code: Case No. : SAS No. : SDG No. :

Matrix: (soil/water) Lab Sample ID:

Sample wt/vol: (g/mL). Lab File ID:

Level: (low/reed) ..... ' Date Received:

% Moisture: not dec. dec. Date Extracted:

Extraction: (SepF/Cont/Sonc) Date Analyzed:

GPC Cleanup: (Y/N)___ pH: _ilutlon Factor:
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WATER VOLATILE SURROGATE RECOVERY Page 43 of 64

Lab Name: Contract:

Lab Code: Case No. : SAS No. : SDG No. :

I EPA I Sl I S2 I S3 IOTHER |TOTI
I SAMPLE NO. I(TOL)#I(BFB)#i(DCE)#l IOUTI
I..... _--I"----"I"--"--"I"'" I-------I-- I

011_ I I I I 1___1
021 I I I I I__1
031 ,,, I I,,, I I I___1

041 I_ !1 I I 1__._i05 I,,, I • I .... I 1___1 ,
061 I -I I I I___1
0'7I,,, I I I I I___1

•. os I_ ' I ....... I I.,, I.., t_._.1
091 .... -I I_ I I. I_._.1
101 t I I.,, -I t__1
1.%1 I I_ I,, I -I.__1
121 ,. I_____1_ I -t.__ " 1___t
131_ 1 1 I .... 1 I___1
141 • , I ! I 1 t.__.l
151_ -I,,, I . I .... t I:--1

-1L61. I. -I i I I__t C '17 ,. I___..--t_ I .... I ' ' -t__1
- iii I _- I I_ I., _ I--t__ I

19t 1, ' 1_ I I, I__1
2Ol, , t .... 1_____1. I .... -t---I ,
211 1 I I I 1__1
22t_ I-.. I _ 1,., I. -I__t
231 I, t ,I " -I t__1
241 I, I .t -I.., 1___1
2Sl I -I.. I ...... 1..... I__t
261 • I I I ! I__1
271, I -1_1 -I_1__1
281 t. 1 .... I I , I__1
291_ I I I 1, -I__1
3Ol I I t -I I__t

" ,, lie LiMiTS
SI (TOL) -Toluene-d8 (88-110)
$2 (BFB) - Bromofluorobenzene (8_-115)
$3 (DCE) - 1,2-Dichloroethane-d4 (76-iI_}

i Column to be used to flag recovery values

• LValues outside of contract required QC llmlts

D Surrogates diluted out C

page of
_ •

FORM II VOA-I 1/87 Re',
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SOIL VOLATILE Sb'RROGATE RECOVERY. Page 44 of 64

Lab Name: Contract:

Ldb Code: Case No.: SAS No.: SDG No.:

Level : (1ow/med)

I EPA I Sm I S2 I S3 IOTHER ITOTI
I SAMPLENO. I (TOL) #I (BFB) # I (DCE) # I IOUTI

• I_-_ :_ .... i_I,=,=,,= I . i==_=_=I===,i
0Zl. I I I I I I
021 -I I I I I__--I
031 I_ I., I I I_.__ I
041 . I I_ I I I.._.I
051 -I I I I_ I__I
061_ I I I I I__I

.071 I I_ I I I_.__1
• o81,,, I I I I I.__I

o91_ I" I" I -I_ I I
ZOl I... I ' -I. I I__--I
iz I I I___ I - I I___ I
121. I_ I _I:.... I_- 1_._1
13 I_ .I_ I I, I_ I___I
],.4.1,, I I I, -I I___. I

, :].51 -I I ,, I., -I ' I___I
3.61 I_ • I_ I -I_ I._:_ I

__ :].'71_ ' I_ I _-I, -I_ 1___I
zs I_ -I_. I.., I -1 I.,.,.__ I
:].91_ -I, I_ -I__ I_ I_:._I

' 2oi_ -I., I. _...I_ I- :I__I
•- 21 I. -I I I_ I_ I.__I

221. I _I'_" I, -I_ . l__l
• 231.. _-1_ I. I., __1_ t__1

24-1. I I 1 .. I_ t_.__ I
25 I- ' I I, I -I 1.__. I
.2-6 I I I_ -J- -I___I
2_I I: -I I_ _I I_ I
281_ ,I I -I_ -I -I__:I
291_ I_ I_ -I I___1
3oi _I I I I I_._I

QC LIMITS

SI (TOLJ --Toluene-d8 (81-117)
$2 (BFB} - Bromofluorobenzene (74-121)
S3 (DCE) - 1,2-Dichloroethane-d4 (70-121)

# Column to be used to flag recovery values

• Values outside of contract required QC limits
._

C D Surrogates diluted out

page of

FORM II VOA-2 1/87 Rev
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WATER SEMIVOLATILE SURROGATE RECOVERY Page 45 of 64

Name: Contract:
#-

Lab Code: Case No. : SAS No. : _;DG No. :

I EPA I Sl I sm I S3 I S4 I S5 I S6 IOTHER ITOTI
I SAMPLE NO. I(NBZ)#1(FBP)#1 (TPH}#1 (PHL)#I (2FP)#1 (TBP)#1 IOUTI
I-_- _ ....i.._._ i..._, i___., i___.. I......i_ i__. i_ I

Oll I I,,, I I I I I _l___.l
02l I I I I I ! I__ I_._.l
031 I I ,, I I I, I __ t . I.__1
041 I I , , I I, I I t I__1
051 I I I I I_._ I I I__.1
061 I I I |,, I I I I.__1
.071 I I I I I I I I__i
OSl_ I I I I I I 1 I__1

• 091 '1..... t I I 1 , I , I___1
101 I. , I I I., I .... t I I__1
].ml_ L ,,,1-, , I I I ..... I_ I,, I.___l
121 t I t 1 -I t I , t__._I
131. I , I l .... Ii I I I .... t__1
m4t.. , I I,, I , , I I t t 1___.1
1-51 I -I, I ,I I " I. 1. I_._1
161 I I " | I '1 ' I 1:: I I
ro?l,, 1 ' 1, ' I -I I I' ,1 I_..
18 I., I ' I t "'1" ' 1,,, 1 , t t_l
191 I I, 1 I_I " I. 1 1__1
2,01_ I I I, I 1 I I 1.._1
211 1 1 1. I I,' I I I__1
221 I -1 1 t.., I. t I I_._1

. 231 I I -1 I I.. I t 1_._1
241 -I I_ 1 1 I I 1 :I I
251 I I ' -!" I" I .... I I I---I
261 _-- I -I, I,,, 1.... I I I I_1
271 I I " I I • 1_ I I_ 1 I
281.. I I. I t -I t' " I I_1
291_ I I.. I I I I I ..... I__._I
301 I I I ...... I I I I I.___I

QC LIMITS

$1 (NBZ) -Nitrobenzene-d5 (35-114)
$2 (FBP} -2-FluorobIphenyl (43-I16}
$3 (TPH} -Terphenyl-all4 (33-141}
$4 (PHL) - Phenol-d6 (I0-94)
S5 (2FP) -2-Fluorophenol (21-100)
S6 (TBP) - 2,4,6-Tribromophenol (10-123)

# Column to be U_ed to flag r_covery values
• Values outside of contract required QC limits

D Surrogates diluted out _:

i..age of

FORM II SV-I 1/87 Rev.
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.. SOIL SEMIVOLATILE SURROGATE RECOVERY Page 46 of 64

Lab Name: Contract:

&_ Code: Case No.: SAS No.: SDG No.:

Level : (1ow/med)

• i EPA J S 1 I $2 i S 3 i S 4 I S 5 I S 6 aOTHER iTOT i
i SAMPLE NO. I (NBZ)#I (FBP)#1 (TPH)#I (PHL)#I (2FP)# l(TBP)#I IOUTl
I----_-_----_i=.==,..i....__i_.....I.._...i...=.,_.i.,...._=i_..=..=i.=..i

011 I I_. I I I I I I I
021 I I I ' I I I I'" I----I
031 I I_ I I I_ I ' I I---I
041 ,, I I_ I_ I -I ' I I I'--" I
OSl,, ', I ..... I_ I, I ..... I _ I I 1"---1
o61_ I' I_ I I I I I I'---I
o71 I _1 _1 I I _ .I. I I---'1

• Oel._ I I_ I_ I I_ I I I---I
o91 I I_ I I -I I I I----I
lol I -I_____1 ' -I ....... I__1 ...... I I'---I
111 I I_ I I ..... I I I' I---I
121_ -I -I " I I I I I----I
131 I I I t -I "' I I I--'- I
141 I -I_ I"' t I 1 I I---I
•.51 I -I_ I I , I -I..... I I-'--
161 I -I_ I_ I -I -I I" l

_. ZTl I. I I I" i I . I' I
tsl, I -I': I, I • -I ' i" I" I.__I
191 I_' , -I_ , I,' I......l L I I.I
2oi_ I -I_ 'I .' I .. -I '" ,, I I"' I I
211_ - I_- I_ I., I -I ' I I l-'-I
221 I • -I.___.I ' I' -I_ I I I--I
231 -I.... l_ I I I I l I--I
241 I -I_ " I I I __ -I .... I I----I
251 -I -I_ I I I 1 I I---'1
26t t -I I -I .... I ' ! I 1--'--I
271 --I' -I_ I, I I I I I__--t
281 i" I_ I' -I I_I'" I I I
291 I_ -I --I" I' I .,. I ----! -t'---t
:3Ol I -I_ I'_. " I__ - I I ..... 1--__1

QC LIMITS
Sl (NBZ) - N/trobenzene-d5 (23-12o)
$2 (FBP) - 2-Fluoroblphenyl (30-I15}
$3 (TPH) - Terphenyl-all4 (18-137)
$4 (PHL) = Phonol-d6 (24-113}
S5 (2FP) = 2-Fluorophenol (25-121)
$6 (TBP) = 2,4,6-Tribromophenol (19-122-)

# Column to be used to flag recovery values
• Values outside of contract required QC llmlts
D Surrogates diluted out

page of

FORM II SV-2 1/87 Rev.
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3A Page 47 of 64
WATER VOLATILE MA._RIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Name: Contract: f

Lab Code: Case No.: SAS No.: SDG No.:

Matrix Spike - EPA Sample No. :

I I SPIKE I SAMPLE I MS I MS I QC
I ADDED ICONCENTRATION ICONCENTRATION I % ILIMI_

COMPOUND I (,g/L) l (ug/L) I (ug/L) I REC #l REC.
I--:------ " --:--- ::-:-_--_------ I---:-:-,::: I --_:: :--_......... :I- I -===== I=--=
1 1,i--Olchloroethene I I I I 161-i<
I Trlchloroethene I I • | I :171-I;

._ I Benzene , I I I I 176-I:
I Toluene ....... I ,.I.,, I " ' I "I"/_-I:
I Chlorobenzene I I ' I ' I .......... | 75-I:' I_
I_ , I I I , I- I ,,

-- i ii |i i ii

I j SPZKE i' MSO I--_SO i I
I " I AOOEO I COeCOrnu_TZO_l t- I • l Qc L_MZ_S
I COMPOUND I- (ug/L) I (ug/L)- I _C #I RPO # I RPD I :_EC.

I 1, Z-Olchloroethene I I .....I " : _ I Z¢ 161-1_'
• i Trlchloroethe_e " I I,,,i. I. I ] 14 171-Z_'

I .Benzene I I_ ' ! -_ I I zz 1_6-i_
I Toluene' I I ' I .... I,. I 13 176-12.
I Chlorob;enzene I, I ...... I " I |_ z3 I ?s-l_
I_ I,, I, I I,. I I_____

# Column to be used to flag recovery andRPD values wlthan asterisk
• .

* Values outside of QC llmlts

RPD: out of outside limits
Spike Recovery: . ' out of outside llmlts

• 0 •
•

COMMENTS: ,. .
i

(

FORM III VOA-I 1/87 Rev
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3B

SOIL VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

I-'b Name: Contract:

Lab Code: Case No. : .SAS No. : SDG No. :

Matrix Spike - EPA Sample No. : Level: (low/meal)

i

I I SPIKE I SAMPLE I MS IMS I QC
I I ADDED ICONCENTRATION ICONCENTRATION I % ILIMI'.
| COMPOUND 1 (ug/Kg) I (ug/Kg) I (ug/Kg) I REC # I REC.
I:: '-_-:- _ --'- .....- ....:- _---I _ "'_=--=- I--= :: -- ::--_-I-------' "-:-:-:-:_1_-I-",=,
I I, 1-Dichloroethene I I I I I59-1
I Trichloroethene. I" I I 1 162-1:

1 Benzene_ ' I' l J I ____ 166-I,
I Toluene I I 1 |--- 159-I"
I Chlorobenzene , I I -t I [60-1:
t.... i. i. -I _i _

.

1 '1 _,_._-. I . e,,SD I _D '1 Ii .... _.. ! JU)DED. ICO:'_CE:NTRAT-ZONI I % I.. -_-.-LDUTS

I _o_ro . • . ._.....;:_.l (ug/_g_e (,,g/_:g) __-'c_t eeo_l _o I _c,
1 I, -Dichloroethene.. l ' 1 ..... I 1 " J .--22 15e-17
| _r:LclLloro_e'chene ..... J'--.............]" , ' J" :.2J- ' ] 24 [62-13
I Benz_ne . , I_ •............. I;. " ' ....... I' I ' "1 21 166-zz.
1 Tolue,.',.e_ " I 1 .......... , I ' , '1--- l: 21 159-z3
I Chlorobenzene, ". ...... I ' " -I ..... I -' I_ :-. 1 2I .160-_
I. "..... I. , .. I" " " -I -I _ I.,." ,1________

# Column to be used to flag recovery an_ RPD values with an asterisk

• Values outside of QC limits

RPD:- out of outside limits
Spike Recovery: out of outside l_mlts

• ,

COMMENTS:
i

.._

(.

FORM III VOA-2 1/87 Rev.



PNL-ALO-350, Attachment I, Page 49 of 64

3C
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Name: Contract: (
Lab Code: Case No.: SAS No.: SDG No.:

Matrix Spike - EPA Sample No.:

i,, i

I l SPIKE l SAMPLE I MS I MS I QC
I I ADDED lCONCENTRATION ICONCENTRATION I % ILIMI_
I . COMPOUND l (ug/L) I (ug/L) I (ug/L) l REC #I REC

"I ....- ......==-= I-= ----_-I- ---_ Jtl::------------=l-------l---=

I Phenol I I I_ I 112-. !2-Chlorophenol l i, l,, ' ,, l l 127-I:
[ 1,4-Dichlorobenzene ___[ -[ I [ 136-

I 'N-Nitroso-di-n-prop_ i) [ [ [ [ ' 14I-I'.
[ i,2,4-Trlchlorobenzene [ ....[ [ [ [39- <.
[ 4-Chl°r°-3-methylpheno_l_ [' I_ I . [23- <.
[ Acenaphthene [, [ "I [ [ 46-1"

I 4-Nitrophenol [ [ [ [ [I0- t2,4-Din_trotoiuene [ [..... I ' [ [24- £
[ Pentachlorophenol .... J'" J J J ' J 9 "-_:
1 Pyrene ,, [ " ' [ 1' 1 126-12
I ..... I I I I I_

,i,i i i i i R.

I I s__ I ....MSD -i._V ....r ...........I ""
- I ADOZO ICONCD_RATZONI t: 1% I _ LT_DTS

(ug/L) I _(ug/L) |- _ZC I I RPO.#I _D I-REC,
COMPOOND

|

, I I ,,I :.....I . _ 112- s r
I 2-Chlorophenol I I ,, I I ', I . 40 127-12-

. I 1,4-Dichlorobenzene,,.. I I I., I I 2S 136- S"
l N-Nitroso-di--n-prop. (I) I I" 1 " I "I 38 141-_I
I 1,2,4-Trich]_ )robenzene [ '" I [ • " I • I 28 139" 9_
[ 4-Chloro-3-methylpheno_l . .. I, t I, , 1 '42 12.3- $

Acenaphthene | l [ | l 31 [46-I]4-Nitrophenol ' ' [ l .... .I "I .... I 50 l I0-

I 2,4-Dinltrotoiuene [ I -I [ " I 38 124- 9Pentachlorophenol [ l " l, -i, [ 50 9-10
I Pyrene I ' I " I ' I___.__1 :31 126-12
I ,, I I, t_ I_ I 1.

(1) N-Nitroso-dl-n-propylamlne

# Column to be used to flag recovery and RPD values with an asterisk. ' "
• Values outside.of OC llmits

RPD_ out of outside limits

plke Recovery: out o£ outside limits
• (. 'COMMENTS : ..

i

FORM III SV-I 1/87 Rev.



PNL-ALO-350, Attachment I, Page 50 of 64
3D

SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: Contract:

I
La= Code: Case No. : SAS No. : SDG No. :

Matrix Spike - EPA Sample No. : Level: (low/reed)

I I SPIKE I SAMPLE I MS I MS I QC
l I ADDED iCONCENTRATION| CONCENTRATION| % lLIMIT:

COMPOUND I (ug/Kg) I (ug/Kg) I (ug/Kg) I REC #I REC.

I Phenol I I ,,., I I 126- 9,2-Chlorophenol I , I ..... I, I 12S-I0
1 1,4-Dichlorobenzene I I ., ' I I 128-10,
I N-Nitroso-_-n-prop. (1) I ..... I I I 141-12
1 1,2,4-Trichlorobenzene I I I I 13s-i0
1 4-Chloro-3-methylpheno_l ' I I I 126-10

I Acenaphthene l I l I 131-13" 4-Nitrophenol I'' I ..... I l' 111-11.
1 2,4-Dinltrotoiuene I ,, I I { 128- 8

I Pentachlorophenol ' I I I I 117-10'.
Pyrene. , I I -I I 135-14;

I I I I I I

. SPIKE MSO I O I
ADDED CONCENTRATIONI. % I QC LIMITS

I COMPOUND I (uglKg) I (-g/Kg) • I PEC #-I RPD # I RPD I _C.

I Phenc_ I I I I I 3s I_6- 90,
2-Chlorophenol I I" ' I -I I 50 12S-102

I _,4-Dicblorobenzene I I I I I 2_7 128"I0<
I N-Nitroso-el-n-prop-. (1) I I_ I I I 3_ 141-12(
| i, 2,4-Tr£chlorobmnzene I I I I I 23 138-10_
I 4-Chloro-3-methylpheno_ I .... I. I I I 33 |26-103

I I I 19 131-13_
Acenaphthene I I I

2,4-Nitr°p'hen014-Dinltrotoluene I " - I" -I I I so 111-11<
I I- I 47 12s" e-s

I I" I
Pentachlorophenol _ I I" -I .... , -I' I 47 117-109

l Pyrene "...... I .. I: ' - I " -I I 36 135.-14_
I_ I I -I .... I I I

(I) N-Nitroso-di-n-propylamine

# Column to be used to flag recovery and RPD values with an asterisk
• Values outside of QC limits

RPD: out of outside limits
Spike Rec6very: out of outside limits

MENTS :

FORM III SV-2 ' 1/87 Rev.
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Name: Contract:

(Lab Code: Case No. : SAS No. : . SDG No. :

Lab File ID: Lab Sample ID:

Date Analyzed: . Time Analyzed:

Matrix: (soil/water) _ Level: (low/meal) ..

Instrument ID:

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

I

I EPA I LAB I LAB I TIME I
I SAMPLE NO. I SAMPLE ID I FILE ID I ANALYZED I.
I .... l l - --I -= - -- .... -_-I -=-=--: _ _ _ _ _ _ I _ _ - I 11 ...... -:t

oz1_ I I,. I I
o21 ,., I ,-I , I, 1
03 I_ -I I I . I
o41 ,, I , t, I I
o51_ .,,, -I., I I 1
o61_ .. -I I I I
o71 I_ I, I, - I
o81_ I_ -I t. t C
o91_ I,'..... , I - 1 ' ' -t
zo I I I _ I I
,u,_ -I: . I .... 1 I

-- -.1.21_ I I , I. I
z31 I I t I
z41__ , I I 1 I
ZSl_ ,, -I I I, I
:z61_ -I, 1 I , 1 ,
171_ I I I I
:z.8I_ I I I -I
191_ . -I ' I ..... I ' I
2oi_ . I ..... -I t ' I
211_ I I I I
221_ ,, I , , I I I
231_ • , I I. ,, I I
241 -I I I I
251_ ,,,,-I" I I I
261_ I I I I
271_ -I I I I
281 _I I I, I
291_ I -I 1. I
3oi I I l I

MMENTS:

page of

FORM IV VOA 1/87 Rev.
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Page 52 of 64

Lab Name: Contract:
(
L_ Code: Case No. : SAS No. : SDG No. :

Lab File ID: , Lab Sample ID:

Date Extracted: . Extraction: (SepF/Cont/Sonc)

Date Analyzed: ........ Time Analyzed: iii

Matrix: (soil/water) Level: (low/meal)

Instrument ID:
i

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:
=,,

I EPA J LAB J LAB i DATE I
I SAMPLE-NO. l SAMPLE ID l FILE ID I ANALYZED I
I: - .... = I_ " _--:--.......I-_---..........,_i:_ _'-- I

o11 I • I I..... _I
02I. -I. I_ " I I
o31 , I__ I_ I I
o41 I , I I I
o51 I I..... _I I
o61 I I I " I

C o-ii, i_ . i_ , I IOSl_ l_ • I ' ' -I. I
091 ..... I ..... _Ii' , _I ..... I
ZOl_ I I • I, - .- I
zzl-. I, -I_ I_ , I
121,, I .... I -I .- __ I
131_ I_ -I -- I I
141 I ,, -I" I., I
151. I .1,, t,, I
161 I., -I I I
171_ I I_ I I
181 I_ -I, -I" I
i91 ---I -I ' I'_ -' I
2oi , , I'__ -I'.',, -I, I
211_ I I_ ..... I I
221 -I'." -I._ -I_ I
231 ,,, I I I, ,- 1
241 t_ I,,, I_ I
251 I I I " I
261 1 I, I I
271 , - I I I I
28 I_ 1 I I I
291 I -I_ I I
3oi I I I I

COMMENTS: "

C
page of

FORM IV SV I #._ D.,.
--# -,_ • il_ll., ¥
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PESTICIDE METHOD BLANK SUMMARY . Page 53 of 64

Name- . Contract: f
k

Lab Code: Case No.: SAS No.: SDG No.:

Lab Sample ID: Lab File ID:

Matrix: (soil/water) Level: (low/med).

Date Extracted: Extraction: (SepF/Cont/Sonc)
#

Date Analyzed (i) : Date Analyzed (2) :

Time Analyzed (i) : Time Analyzed (2) :

Instrument ID (2) : Instrument ID (2) :

GC Column ID (I) : GC Column ID (I) :

THIS METHOD BLANK APPLIES TO THE FOLIX)WING SAMPLES, MS AND MSD:

I ZP_ I 'L_B i DA_ I _Ts I
I SAMPLE NO. I SAMPLE ID iANALYZED 11 ANALYZED 2 I
I_ - .....I-_ _- _- I----------I........ I

Oll I , I ,, I., , |
o21 I........ I.... . I., I
o31 t ' t _, I
OSl ...... 1 I 1 I

. o61 I. , , " I i , 1
o'71 I 1 , I .... I
o81, , I I . I , I
o91 , I.. -, I, ,1 , t
IOl I I, , I 1

: Zll , I ,,, I .... I, , I
121 ..... I ,,, I ........I , .I
z31 ,, I I I.... I
_41 I , I I,, I
tsl,, I ,, I I , I
161....... I • I I, I.
171 I_ I ,, I , I
181 I . , I,, , I. ,, I
_el I I I I
2oi I I I l
211 I I I I
221 I I I I
231 , I I I I
241 , , I__ , I I ...... I
251 ' I I I I
261, ,, I , I I 1

,

_age __ of __
FO=M TV PEST I/8 7 Re',
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Page 54 of 64
CALIBRATION- BROMOFLUOROBENZENE (BFB)

Lab Name: Contract:
(

L_o Code: Case No.: SAS No.: SDG No.:

Lab File ID: BFB Injection Date:

Instrument ID: BFB Injection Time:

Matrix: (soil/water) Level: (low/meal) Column: (pack/cap) l,

"1' I I % RELATIVE
I m/e I ION ABUNDANCE CRITERIA I ABUNDANCE

I 50 I 15.0 - 40.0% of mass 95 I
I 75 I 30.0 - 60.0% of mass 95 ' "" I '
I 95 I Base peak, 10.0% relative abundance II e6 I 5.0 - 9.0% of _ss 95 " • .

l 173 I Less than 2 0% of mass 174 l_ ,,,
" , , I__ " ( " )1

1 174 1 Greater than 50.0% of mass 95 I
I 175 | 5.0 - 9.0% of mass 174 I ( }i
I 176 | Greater than 95.O%, hut less than 101.0% of mass 1741 ( )II 177 | 5.0 - 9.0% of mass 176

- , I,, ( )2
I_ ,I 1' -

1-Value is % _ass 174 2-Value is % =ass 176

, •

I _A " ' t LAB- 1 LAB I DATE I Tn_ 1
I _-,T._ NO. 4. _ ZO ! FZZ_ ZD I _NM.,YZF,D 1 _YZZ:D I
I- _ ....-- ' __-I _-__-'. ..... - 1--__ .... -1--_- ---- J--: _- ;_-...... --t

OZl__ I t I_ I I
o21 I'_ -I_ I I" I
031 1 ' " I I" • I I
o4t -I I ' I_ I_ . I
OSl -I I -I__ -I ' I
o61.,, I I r. I-- t I
o?1 -I I' "- I ' I' -I
o81 -I -t --I_ I .... I
09 t I -I I I I
ZOl I_ t I_ ' I I
ZZl -I I__ I I'" l
121 I ,, I -I .... I' ' I
131 " I I" I_ ' '"I -I
z41 I -I -I ' I ' " -I
2.51 _ I" I" -I I -I
161 I I I'" " -1 I
l"tl I 1 I I I

• 2.81 I -I I I I
z91 I l ...... I -I I
2oi I -I I I Ii

• 211 I I -I I I
• 221 [ I. I I I
page of

FORM V VOA 1/87 Rev.
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CALIBRAT_TON- DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

b Name: Contract: (
Lab Code: Case No.: SAS No.: SDG No.:

Lab File ID: DFTPP Injection Date:

Instrument ID: DFTPP Injection Time:

J I .... I % RELATIVE ]
I m/e I ION ABUNDANCE CRITERIA i ABUNDANCE i
I_I_-- - -......:....... _- .....- .....--....-- ':..............- -I:____., L__.__I
I 51 I 30.0 - 60.0% of mass 198 I _ I
I 68 I Less than 2.Or of mass 69- , I ( )11
I 69 I Mass 69 relative abundance I, " ., , I
I 70 I Less than 2.Or of mass 69 ,1_( )11
1 127 1 40.0- 60.0% of mass 198 I I
1 197 I Less than 1.O% of mass 198 " I I
1 198 I Base Peak, 100% relative abundance I I
I 199 I 5.0 to 9.O% of mass 198 ...... I I
I 275 I i0.O- 30.0% of mass 198 I I
I 365 I Greater than 1.00% of mass 198 " I_
I 441 I Present, _ less than mass 443 ,, , | 1

442 _ Greater than 40.0% of mass 198 I,,
I 443 I 17.0 -- 23.0% of mass 442 I.. ( )21
I_ I I I

l-Value is t mass 69 ' 2-Value is _ mass 442

• .
TH_S TUNE_ APPLIF.S TO THE PO_G SAMPLES, MS; MSD, BLANKS, AND STANDARDS:

_

I _ I a I LAB I O,_,q'_.- I' _'_ -I
I _Z:Z NO. I S.,_,_LE IO I FILE 1"O" I AN.,"U.,:YZEDI ANALYZEDI
I- _ -: I------- ---.... I--_ .......:---: l-- _--:--I-_---::--_-_-I

ol] _ I " . ] I I I
02t_ . t" -i -i.... t:,: -i
o31_ I I :I I I
04t ., I .... I_ I_ I I
OSl I I,, ,,,I_ I,,, -I
o61_ 1 I -I., _1.,, I
o7t_ 1. I -I_ I I
o81_ I I .... -I I, -I
o91_ I I I I -I
Ioi ..... I:..... I .... I_ I "' I
111_ . , I ,, I -I 1 -I
12I_ I I I_ I I
13I., I I I I I
]..4I_ I---- --I -I ." I I
151 I ! - I I .I
161 I I I I I
1'71 I I I I I
181 I t I I 1

191 I I I .I. I_._201 I I I I_ '
211 I I I - I -I
221 I I I I I_age of

e m

FORM V SV 1/87 Rev.
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Lab Name: Contract:

_ Code: Case No. : SAS No. : SDG No. :

Instrument ID: Calibration Date(s) :

Matrix: (soil/water) . Level: (low/meal) Column: (pack/cap)

Min _ for SPCC(#) - 0.300 (0.250 for Bromoform) Max %RSD for CCC(*) - 30.0:

ILmR FIT._-ID: RRF20 - RRFS0 - i
IRRFI00 m RRFIS0m " RRF200 m

,

I I 1 I I I I -I" t ,
I COMPOUND . IRRF20 IRRP50 IRR_001RRFIS01RRF2001 _I RSDi
I ' - --- _.... _ -I"--"1"--"-"1--_---I- -- -I--'--'1-'--'1-----'I
I Chloromethane # I I " I_ I I I_ +:"
I Bromomethane I-- I t ___1.. -I I.------- I ;
I Vinyl Chloride * 1,',,' I.'--- I" -I I ' -I____.'

• lChloroethane I- I 1 I+ I I ' -I I
IMethylene Chloride -I +-I I" I I"' I' -1" I
IAcetone I I I I I,,, J I" I
ICarbon blsulflde I ' I" I' I -I, I" -I I
I 1,1-Dichloroethene * I I I -I. I I. *
I I,l-D_chloroethane # ' I I' I__ -I I "
11,2-Oichloroethene (total},l. 1: I' , I 1 I '. -
I cb_lorofor=:_D±<_loroethane *1 I- I I_ l ,. . I -t
_ I _I,, -I, -I I_2--Butanone . • ' ------- , - I

• I_____I.. I I.. I ..... I.;,+ +I_ ' 4
IZ,1_1-Tr±c_loroet_ane ' +I I ' +I' -I_ I." -I
ICarOm TetrachZoride ..... | '"' +I" I" I • ' -I I -I_I___I

I

Ivinyz AceEate I I: I +I_ - I- I" +I I
IBromodichloromethane " . +I" I I I I - I I" -I
1I+ 2-Dichloropropane -* I' -I I_ I ' -I'"' I_------_
Icim-l, 3-DLchloropropene __I_ "l, .l_ I I., - l" - I_ l
[Trichloroethene I I --I ....• I" 1_ I l_ I
I Dibromochlorome_ane I I" I I_______I -I,' - I_____1
11,1,2-Tr£chloroethan_ I_ I +I' I- . _ I" I -I_ I
IBe.nze.ne ___ j- -I,,, +I' I,,,,, I+ +I"+ -I_ I
Itrans-1.3-Dic_1or6prop=._ m . -I I -I I I I I
IBromoform l I' +I' ' ' I I" ' I+ I" +
14-Methyl-2-Pentanone | ,,, I I ..... I" - I" -I+ I"' !
12-Hexanone_ " I I" I I...._I__ I _I.----IlTetrachloroethene ...... --

- I -I I I • I_ I I I

i, 1,2,2-Tetrachloroethane__#" ' I :' I' I I+ -I'--I"Toluene *" I _I' ' I -I ' 'I -I" !
Chlorobenzene # _I. I :' I -I I I "' l°',°" :,,,+-t, -!. :+:: :!: , ,:: •

- , , I i I., I+ I_ :I I
IXylene (total) --I I' "1 I I '
' Tolue--_- " _%_,===_-_m_m.=,m======_-=== =: =_
I _u--_3_ I

i< i l- -! .i,.. i lJ_, I____. I I I I_ I
II, 2-Dichloroethane-d4 -I l" "1___1" "1 I I I

I I I I I+ I I_I
• FORM VI VOA 1/87 Rev
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Page 57 of 64

Name: Contract:
Code: Case No. : SAS No. : SDG No. : (

Instrument ID: Calibration Date(s):

Min _ for SPCC(#) - 0.050 Max %RSD for CCC(,) = 30.0:
ii l i

ILAB FILE ID: RRF20 -_ RRF50 - I
IRRF80 - RRFI20-." RRFI60- I
I I_
I I I I I I I I t
I COMPOUND 11U_'20IRRF50 IRRFS0 IRRFI201RRF1601 RR'-'_I RSD i
I--_--_= _ _ _ -= I=--'=-'l"='--I'=--"-I"=----I----ml_i=-,,---',
IPhenol " • * I I I I I I
Ibis (2-Chloroethyl) ether "I I I I' I .... I .....I_ ;
12-Chlorophenol , I I I I I I I z
I1,3-Dichlorobenzene I I I I I I, I I
1I, 4-Dichlorobenzene , , * I I • I I , I ,, I '
IBenzyl alcohol, I . I .. I,, I I , I I, I
I I,2-Dichlorobenzene I I I,, , I l I I" !
12-Metbylphenol I I • I .... I I I I.. I
Ibls(2-Chlorolsopropyl)etherl ' I" I 1 - I ,, I,, I,, I
14-_J_yl _.nol I I I I,,_ I ,, I I I
IN-Nitroso-di-__l_Z_e_# , I,, I ,,, I ' I I - I,,

e_achloroethane I I I I l I ' I I
ro_nzene I " 1 1 l • I ' • I ' 1__4_'

oph_e ' ' I. I I I-,....." I .,.I' I-_..,
12-N.l._enol * I' I -i I -" . I "I *
12,4-Dlmethylphenol ' I I 1' I ' , I,,' ., I.. 1' ,....I
I__nzofc a_d I I,,, I.... I -I, I ,,- I;. I
Ib£s(2-ChIoroethoxy)=ethane..I, I I ..... I , I, • i ! ,, I
12,4-DichlorophenoZ * I I._ I I I . I. *
I 1,2,4-_rlchZorobenzene ] 1, l -I , I I I I

• INaphthalene I I . I I -I. I . I. 1
14-Cbloroa4_L_e I, 1 1 " I I I, I, , I
IHexaahlorobutadiene * I,,, t ...., 1 I , I , , -I *
14-Chloro-3-meth¥l_l • I " -t______t -t i I *
12-Methylnaphthalene '1 ' ' I I ..... "I I ,, , I 1 ....... I
l l_exachlorocyc.1.opentadiemL# _I. I t., IL I ....... • I |
12,4,6-Trichlorophenol ,, * I,, I I I • I I, *
12,4,5-Tr£chlorophenol r I I, I I,. I I I
12-Chloronaphthalene --I ,,, t , I_ 1 , ,,I , ,,1 ,, I I
12-Nitroaniline I I , I_:___ I I ,, t- I I
IDimeth¥1phthalate I .... I.,. I_ I , - I I , I. I
IAcenaphthylene I , I I, I I " I , I .....I
;2.6-Oinltrotoluene I . I I_ I . I . I I_I
i3-N1troaniline I I , I " I I .... I I I
IAcenaphthene * , I , I _ I ....... I. I I- *
12,4-D_nitrophenol, # , I [ I I [ .. I #
-Nitrophenol | I " ' I_ I I I I #

t ..... I______1,, I I, I, I___. _

FORM VI SV-I , 1/87 Rev.
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SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA Page 58 of 64

Lab Name: Contract:

•_ Code: Case No. : SAS No. : SDG No. :

Instrument ID: Calibratlon Date(s} :

Min _ for SPCC(#) - 0.050 Max %RSD for CCC(,) = 30.

ILAB FILE ID: RRF20 - RRF50 - _ I
[RRF80 - RRF120- .... RRF160-
I_ I

I I I ! I I I I
I COKPOUND I_20 I_50 l_J_'80I_1201._RF_601 _I _D
I=---_.... _- -_ ....._I.i.i. i._.__]..__.._i.._i..I.I_...I._.....i...=.;
I Dibenzo furan 1_ I I I-_ I _ I I_
12,4-Dinttrotoluene -I I I -I -I_ ---I_ I
ID:Lethylphthalate -I" I" I' I" I_____.1_ -I
14-Chl°r°phenyl-phenylether_l I -I -I.,, I I .....____ I _

: IFluorene I ..... "--------14-Nitroaniline , ,_ _J I ] ]- I ]
w_ -j,,','-i -i_ I -

14,6-D_i_o-2-=e_yz_no_ i I_ I_ I I'_' I_ I------
IN-Nil:rosodiphenylamine _1) * I t -I" I_ - I_ I
[ 4-Bromophenyl-phenylether_l ii' ' I I I I _ ..... -I _ ['------"
[Hexachlorobenzene | [" | " -|_ | , I [ .
IPentacbloropheno!- -*- " I _-I__ , - -
Phenanthrene " 1 I I _• 1_ 1_.__t_ I_ _ace_ - , ,. _ I__1_ I -

t, l_ -t , I_. 1 - I t t
Ib_-n-butylphthalate -I_ I_ -I -I: "I_ ' •I_I 'I Fluoranthene * I ' I_ t_ , ' I_ I-_ "
IPYrene . -1- t_ | .. I_ I [ I"' ,
I SutyLbenzylph__alate ' i_ I • _ .I t,, 1_ I I'_ -I
13,3'-Dichlorobenztdine t. -I__1.. -I_ I_ -I. I I
IBenzo (a)anthracene " - I_ 1 I I -I_ I I------ l
Ic_sene " - I -I' -I_ I_I_ I_
Ibis (2-Ethylhexyl) phl_atate I- I. -I .... I_. I_ I I_ -,
I Dl-n-octylphthalate "*- I. , -I. -I_ I I I ,

IeenzoIk) fluoranthene -I -I I_' I_ , --IIBenzo (a)pyrene ,-- ,,
I I -I I I I_ I____,
Indeno (1,2,3-cd ) pyrene -t - I- -I I _, I- I I IID:Lbenz(a,h)anthracene -- I- -I" -I , ,- . - .------I -- - "' '_'- I_ I

i Benz° (g' h' i) perylene----- I'' -I_ I______1_-I I I ,
[N_trobenzene-d5 , . . _ , _ 1
12-FZuorob:Lpheny! i_ ,. I_ _I I I_ I l i

• I_ I I I_ I-----l__ I .II Terphenyl-di 4 -I_ 1_ 1 __I_ - I - I"----i

I PhenoZ-d6 - I. I_ -t " I I- I_ I -I12-FJ.uoro_nol -I_ I_ I I ' - - I_ I_ -I
[ 2,4,6-Trlbromophenol -I l_ ! I I I I -i
I -I I. I I I----I I

Cannot be separated from DiphenyZamlne

FORM VI sv-2 1/87 Rev.
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Page 59 of 64

Name:, , Contract:Code: . Case No.: SAS Ho.: SDG No.: (.

Instrument ID: Calibration Date: Time:

Lab File ID: Init. Callb. Date (s) :iiii , i -

Matrix: (soil/water) Level: (low/meal) Column: (pack/cap)

Mim RRF50 for SPCC(|) - 0.300 (0.250 for Bromoform) Max %D for CCC(*) - 25.0 _
m.i i i

I I__ l l l

I COMPOUND

I Chloromethane , # I I..... #
I Bromomethane I I I .... I
I vinyl Chloride, , . * ....... I .... I *

• [ Chloroethane 'l' I_ l l
IMethyZene Ch-:Lorlde ' I "' I . I:' : I
IAcetone ........ I I I I
I _n Disulfide- ..I_____I - I I
I z, 1-Oicb.toroee.bene * I I *
I z, 1-olchZoz'oe_ " ' ....# -I_ I . .#
I z, _-Oicb_oroe_-' "(total)_l. . I I " I
I (::hlo_oform -* I_ I_ ' *

C
• 11._.2-Tr_.t_Lc_oe_aoe- " I -. ._' " -! •

I_ _t_-_eJ_-or1_,....... t.. I I__ I
lVtnyl acetate I I, ..._I • -I " _.1Bromc_tchZoromethane 1 , -4 I......I
t 1,2-D_orop_opane * 1..... 1_ *
Icts-1,3-Otchloropropene " .I ...... -I -1. 1
IT_chZo_thene.- _I I, , -I, ' I
l Dibromochloromethane ,,, ' .l -I .... l ' l
11,z, 2-Trichtor_bane.,, 1 -I± ,,,1___.___I
I nenzene ....... ,,,1 I_ " _ , I • .I
l-'e_rans-Z,3-olChlOrOpropene..l ' -I .... I_ I -
ISromoforn_ ii -I" ,"' I I
14-Methyl-2-Pentanone 1 . I. I .:'. ]
12-Hexanorle 1 I____._ I I
ITetrachlor_)eC.hene .... , I " I I_ I
I 1,I, 2,2-Tetrac_loroethanLi I_ I. #
I Toluene " " * , l- I _ *
IChlorobenzene I ' I I " ,I
IEthylbenzene ' ' * ' I " I .... *
IStyrene - ...... I 'I '" I I ....
IXylene .(total)_ ' I ' --I, -I '- _ I
I ----_--------_--_-_ _=:_ .-- '

l Toluene-d8 I l_ I.. ,., I
[ Bromofluorobenzene

I ' I I ._ I (_ll, 2-Dlchl°r°ethaneld4 I ... -I_ • I I
t .... t , i i
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Lab Name:

•, Contract:

L_ _.ode: Case No.: SAS No.: SDG No.:

Instrument ID: Calibration Date: Time:

Lab File ID: Init. Callb. Date(s): _r_

Min RRFS0 for SPCC(#} - 0.050 Max %D for CCC(,) = 25.0%

I I.__ I ' I I

I COMPOUND e RRF IRRFS0 1 tD I
IPhenol _ I I ,, *
I bls (2-Chloroethyl.) ether -I" I, I, I
12-chi orophenol ' -I_ I -I_ -I
1I, 3-Dichlorobenzene - I I -I I
[I,4-Dichlorobenzene * l I" *
lBenzyl alcohol ' -l_ l l_" l
11,2-Dichlorobenzene I_ I ....... 1 , '-I
12-Methylphenol ' - I _ I t
Ibis(2-Chl oroJ_0propyl ) ethe= I [ I I[ 4-Meth¥1phenol ....., I I,, -I - -I
IN-Nltroso-dl-n-propyla_Lne #": -I -I #IHexachloros4:luu_

- I I I- tINitrobenze.. • - - I. J_ I
I Isophoroae. I. , I -1. 1
12-Nt__, . * I I - *
-I_nzotc acrid-- _... -- ' -
-[his (2_,,c.box,_} methane I 1 l.- __I
i2,4-D£chlorophenol ,. ..-- -I - ' *
11,2,4-Tr.lcJ_lorobenz emc I -I. - 1_ " -
INaphthalen_ 1 ' • :I -I _1
14-Chloroanlitne -t, l' , -I'_' I
ISexachlorobueaei e.e' ' -* • I 1_ -*
[4-;C.hloro-3-methylphenol -.- , [_ -[_ . -.

i2-MethM -lnaphthalene. _l- ' I:,, _]-- ' _I1Sexachtorocyclopent,a-diene_,_,# I ' -I_
•12,4 i6-Trlchlorophenol *" . li" -I_ " --*

12,4, S-Trichloropheno! -[, I.... 1 ,' . I
12-Chloronaphthalene. 1_ I" -1_ I
12-Nitroaniline -[_ -I' -1_ -I
l Dimethylphthalate "' -l_ --I' -I -I
lAcenaphthylene - -I Ii,', -l__. _ • t.-

12,6-VinltrotolUene -I" -I_ -I- " I[3-Nltroanlllne - -I I - • I
IAcenaphthene " * I_ -1 -*
[ 2,4-Din/trophenol . ' :#-- l -[_ |
14-Nitrophenol - _#,',, I_ -I_ ' 4
I ,.- I .... I I • I
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Lab Name: Contract:

b Code: .... Case No. : SAS No. : SDG No. : (

Instrument ID: Calibration Date: Time:

Lab File ID: ..... Inlt. Callb. Date(s):

Min RRFS0 for SPCC(|) - 0.050 Max %D for CCC(,) - 25.(
i i i i

I I I I , I
I coMz=oo_ro I _ IRRFSO I tD I
I:- : ..... _ :- ....... -- I-=_--I-.---=--1=-==--i
IDibenzofuran I, , I,, I,, I
12,4-D_n_trotoluene I I I. I
IDiethylphthalate ...... I -I ,, I I
14-ChZorophenyl-phenylether_ I I,, I__ I
IFluorene I - I ,, -I I

.. 14-N_troanillne I _ I I_ I
14,6-Dinltro-2-methylphenol_l I .... I I
IN-NitrosodIphenylamine (I)_* I__1 ___.__*
-I4-Bromophenyl-phenyletheLl , I .... I_ I
lHexachZoroblmzene l I , I,, , I_1
-IPentachlorophenol, . * _I.., I.. *
IPh.enantbrene - I-, I_ I t
IAnthracene ' I--.___I -I__._.._I
I o£-n-,_utyZt_chalace I-_ I... l I

• * I -I'" * Cleyz_ne .......... " -:-I'_ - ,,, ' ,L J' I

I3.3 ' -Dichlo_z :i.dJ.ne -I' " I I
I_o [a} an_cene ' I .... I I ...... I
Ich,,.e.ne.. -I t I
Ibis(2 ':Et_Z.hex1,l)phthaZate I' I_I "' I

!!! ID£-n-octylphthalate -* ,_I • I :,, *
l Benzo (b) fluoranthene I .... i .. I l
1Benzo (k)fluoran_, ' 1 I_ I__..__1
IBenzo(a)pyrene . • * 'I_ I *
!Znden° (1,2,3-cd)pl rrene I I I :1
!Dibenz (a, 11)anthracene. ' I ,, I I ..... i
IBenzo (g, h, :I.)pery'lene ',' I ..... I- 'J " i
I ....
I N:Ltrobenzene-d5 1 1 , I I
12-Fluorob_phenyl I .... -t': I ,, I
I Terpheny1-_14 I I I I
I Phenol-d6 :1 , ' I ; , I I
12-Fluorophenol 1_ ' I I_ ' ..... I
12,4,6-Trtbro=opheno1 " I ...:' . I"" . I_._._. !
1 I I_ , I_ 1

• .

(I) Cannot be separated trom Olphenylamlne

C
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Lab Name: Contract:

_ Code: Case No.: SAS No.: SDG No.:

Lab File ID (Standard): Date Analyzed:

Instrument ID: Time Analyzed:

Matrix: (soil/water) . Level: (low/reed) Column: (pack/cap)

I J ISI(BCM)' I J IS2(DFB) J J IS3(CBZ) J J
J I AREA #1 RT I AREA #J RT J AREA |J RT J

I 12 HOURSTDI I, I,, I I, I+ I
I=--=--_=_ =_I= ----=-=-I=--=='=I-----_ -_' I I _: -- ....'-I==-=-'=I
I UPPERT.4:MITI I I I I , I. I
I=_-_-_-- _ I-- _-: I_I .....-_ -.I_I _ _--I_I

: I LqWER LIMITI I I I I I I
I--_ --+ + I =-.... -I-==-,--I ... -:_ I,.=---.= I"-" ... _-.._J__l..=,__=l
I EPA sJu_ez_ i 1 I I I J- I
I NO. t 1 I I I 1 I
I=+:----.-.. _-- _i+ - ,L_ -I'''I - '......... I'='='I - ----_ I=--.=-= I

o11 I I_ I_ + • I I I . I
021 I I I. . I I' I_. I
o31 |',', I. • I I ..... I" .+ I+, •.... I _

_.__._l 1_ " 1_ ! ' I_ I "- l_- ...... :+l-I • ! t_ t" - - t ...... -I ......... 1:
o61-..' I" ' I_ ,' I.,, I, I- ...... ...... I .....:"-.....1.

o?1_ I ' 1 I I1" I' t .... ' |osf. , -I _ -I I:,,. ',.- --I, - . - '" • " I " - I
o91 I 1" .- I_- I' I' , 1 .... I
Ioi+ -I • • +l .... I: ... ,,"-,- . I ..... I". I ........ +l-
zt1_ • I .. I - i- I. I.'" I_- .... I

: 121 .I I_ ..- I ..... I' ... _I ' .I. _., I
131_ -I I .. I':' -, I' I J ....... I
z4,1-....... -I .I_ I ....... Ii' I .- I .. I
tsl .... I' I_ - I I,,, I I I
z61 -. I_ ----I_ I ' I • . I I'. .... I
l_ I I I, I I I_ ' I --1.
1el_ ,, I ' I I ,, I,, I . I" I
191_ - I"' I I I I" :l" I
201. I -I" -I'+ I I" ,, I_____I
211+ I -I_ I+ I' I I_- I
221_ ,, _ I' I., I I'_ I: I l

ISZ (BCM) - Bromochloromethane UPPER LIMIT - + 100%"": '"
IS2 (DFB) - 1,4-D£fluorobenzene of _nternal standard area. +-.
IS3 (CBZ) _ Chlorobenzene-d5 LOWER LIMIT - - 50%

, of _nternal standard area.. .-.
..

(. | Column used to" flag internal standard area values with an asterisk
.

page of
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Lab Name: Contract:

Code: Case No. : SAS No. : SDG No. : (

Lab File ID (Standard): Date Analyzed:

Instrument ID: Time Analyzed:

i

I i ISI(_B) I I IS2(NPr) I I IS3(ANT) I i
I AREA #1 RT I AREA # I RT | AREA # l RT

I- - .... - -I_--=-- - _I,==.--.,==i:-:_=-__ i.=_=.,i-- _._._I======i
I z2 HOURSTDI I I I I .,. I I
I- = " = =:- '- ' I_'--_'1 -I _ -I - - -I----m=l
I O'ePER_I I I I I I I
I-::------ ,,- _-I_=- -_ -:1_1-'= _--=.-----I_1 _ -;--_=-_1-=-.== I

I Lo_ _I 1 1 I l , I I.. I --_ ..... -I: - ---- _------- :: : --I-------I- -=----.::---lu----i
l zP._ s_z_ I I I I I I I
I NO. I I l I I I I
I-- ........ - -I;-- -.1"_'1-- .... :- --I--,=,--_1=:-:_,,, ,,,,_1--_,,= I

oil.., I I I_ I__....__I , I I
02I_ --I -Ii' l I I ..... l I
o31_ J' l I I" ' -1.- .... , I_ . I
o41 t , , I -1 I_ -1_- " " I -. • t

": '" ' ':' - ':": .... " I (o61 ..... I,.' I" I,. " I.'.. -I":' ........-I.-"..o71_ ..... i - .. -....I • I: ....... :-I,_'-_' --_-:1 ......... 1.
OS.l.... " " I: " -I " l_ I ........I_:' ...........i........Io91 ..... -I ,I'_' • i.' -I ........:-I:".............I..,
ZOl ...... -I:::" ' ;.....I_ • I l -I" ' -I' ".........I
ZZl_ ' -I - I:, t_ ,,I :-I ...... --I .... :l.
12J, • 4-' " " I_ •..... I 1-,, ' ,,t -! ...... -t

i 9.31 • i_ -1 ' -I .... t :-t " I " I% i i _ iii i -- i _

141 I_ l_ I l " -I " I ' " I..
zs I_ -I,.. I ..... I, -I" l • __l .... I
-161 - , T.... I' ..... I -. -I ' t ....... t " 1.
I_I.. I:_, ' "" ,,,," I.., ] I ' " -I,, I
zs I I I I .... I ..... ' I ...... -t:tgl_ ,.,, I" ,-I' I" I -t _- i
2Ol I" -I'_ I" I"' --I. •..... -I " I
29.1_ I" I I I I,,.'.." I _ I
221 -I_ I, I, :l 1 , :, ---I " '-I

IS1 (DCB} -- 1,4-Dichlorobenzene-d4 UPRER LIMIT - + 100% .......
IS2 (NPT) -- Naphthalene-d8 oE _nternal standard area.
IS3 (ANT.).- Acenaphthene_til 0 LOWER _.,._= - 50% .. "

Of Internal standard area:,

iiColumn used to flag internal _tandard area values wlth an asterisk

• ?" ' " C_ge of
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Lab Name: Contract:
i ,ii , l li ,, III

Code: Case No. : SAS No. : SDG No. :

Lab File ZD (Standard): Date Analyzed:

Instrument ZD: Time Analyzed:

I ' I IS4(PHN) i I zS5(C_¥) I I ZS6(PR¥) I I
I I AREA # I RT I AREA #1 RT I AREA tl RT I
I_--:- _ I-----'---- I_ I ............ I=--"--" I ...... I'----" I
I 12 HOURSTDI , , I .... I I I, I I
I- '..... '- I '1-=="=--I ....... 1--=--=--'1 " I------I
I _PP_ L.Ta_TI , , I I ..... I I,,, I I
I=_- -_:- _1 I_1- 1--'---I----_ :---I------I
I LOWERLIMXTI I I I ' t I I
I- :::: " I- I_1 ----- 1-''" I I'''1
I EPA SAMPt._-I I 1 I t 1 I
I NO. I I I I I I I
I ....: _-=:I.... I--'=---I_I------=I ' _ _ ....I=--=--'I

oii.... I_ I I , , I, I I I
o21 ,, 1 l I.... I I ,,,I,, I
031, l • I I I I I I
041, ,, I,,. : I ......... I ,., " ' I ; I ' I ' I
OSI , I I I- I ..... I , I I.
o6I_ i,, ! ' I I • I ' I I.o71_ I ' I 'I ' I l , .'"l ,,_I

o, .--.,.,..,'", ....,,.........,". ..::,0_| ', " I r.,..... " I I ' ; "i ,,,I
_,o-I_ , I _ I-,, ,.-I ,,I,,. ]_ I, ' I
11l . ,, - I,, ...I I-,, l_,;_• ,.....I , I ; I
121 I 'I,....:I I l I I, : ." . ,; . %'-._ -.-. ,

i i i j i i i i ii i i i i iu ii

131,.," .. I ...." " I-, l :: ' I t "_....'"' I :I
141 " .I, ..:. "I.,.....-, 1 4 "I, I:', l-
1Sl, I_ , ,.,, I.,.,,,.. I I . I,,,, , ,,, 1 I
161_ , I, ,,...I ....4 I ,, I , -, . I,.. .,,I
171_ , I,, I,,, I..... • I,.., ,I..... I ' I
i81_ I I I .I • I I " I
191_ I.., ,I'"',,'....I ......i I. , ,,I I
2oi I I. I I I . I : I
211__ I I I ....... I ,, I...... I , I
221_ ,. I " I I I,, ,. I I ' l

..

IS4 ..(P_OI) - Phenanthrene-di0 UPPER LIMIT --'+"100%
IS5 (CRY} - Chrysene-all2 of Internal: Standard area.
IS6 (PRY) _ Perylene-di2 LOWER LIMIT--50% r

...... of internaX standard area.

# Column used to flag internal standard area values with an asterisk

p_ge o£
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.

APPLICABILITY

This procedure provides an alternate to the alumina column cleanup of the
extract solution that is produced accordingto procedure PNL-ALO-347 for the
analysis of pesticide and PCB compounds. The FlorisilTM is a good complement
to alumina, it is less subject to deactivation, and it provides more
consistent results in the analysis.
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None
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• Cognizant Scientist
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PROCEDURE

See Attachment I for the detailed procedure. This procedure is the USEPA SW-
846 Method 3620.
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See Attachment I of Method PNL-ALO-347for the detailed quality control
procedure. The use of the FlorisilTM may affect the surrogate and matrix spike
recoveries.
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METHOD 3620 Page 1 of II

FLORISIL COLUMN CLEANUP

"- 1.0 SCOPE AND APPLICATION

1.1 Florlsil, a registered tradename of the Floridin Co., is a
magnesium silicate with acidic properties. It is used for general column
chromatography as a cleanup procedure prior to sample analysis by gas
chromatography.

1.2 General applications: Cleanup of pesticide residues and other
chlorinated hydrocarbons; the separation of nitrogen compounds from
hydrocarbons; the separation of aromatic compounds from aliphatic-aromatlc
mixtures; and similar applications for use with fats, oils, and waxes
(Floridin). Additionally, Florisll is considered good for separations with
steroids, esters, ketones, glycerldes, alkaloids, and some carbohydrates
(Gordonand Ford).

1.3 Specific applications: This method includes guidance for cleanup of
sample extracts containing the following analyte groups: phthalate esters;
nitrosamines; organochlorlne pesticides; nitroaromatics; haloethers;
chlorinated hydrocarbons; and organophosphorouspesticides.

2.0 SUMMARY OF METHOD

2.1 The column is packed with the required adsorbent, topped with a
water adsorbent, and then loaded with the sample to be analyzed. Elution is
effected with a suitable solvent(s) leaving the interfering compounds on the
column. The eluate is then concentrated.

3.0 INTERFERENCES

3.1 A reagent blank should be performed for the compounds of interest
prior to the use of this method. The level of interferencesmust be below the
method detection limit before this method is performed on actual samples.

3.2 More extensive procedures than those outlined in this method may be
necessary for reagent purification.

4.0 APPARATUS AND MATERIALS

4.1 Beaker: 500-mL.

4.2 Chromatographiccolumn: 300-mm long x 10-mm I.D. or 400-rnmlong x
20-mm I.D., to be specified in Paragraph 7.0; with Pyrex glass wool at bottom
and a Teflon stopcock.

NOTE: Frltted glass discs are difficult to decontaminate after highly
contaminatetextracts have been passed through. Columns without frits

3620 - I
Revision 0
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may be purchased. Use a small pad of Pyrex glass wool to retain the
adsorbent. Prewash the glass wool pad wlth 50mL of acetone followed by
50 mL of elutlon solvent prlor to packlng the column wlth adsorbent.

4.3 Kuderna-Danlsh (K-D) apparatus

4.3.1 Concentrator tube: lO-mL, graduated (Kontes K-570050-I025 or
equlvalent). Ground-glass stopper Is used to prevent evaporation of
extracts.

4.3.2 Evaporation flask: 500-mL (Kontes K-570001-0500 or
equivalent). Attach to concentrator tube wlth sprlngs.

4.3.3 Snyder column: Three-ball macro (Kontes K-503000-0121 or
equivalent).

4.3.4 Snyder column: Two-ball mlcro (Kontes K-569001-0219or
equlvalent).

4.4 Muffle furnace.

4.5 Reagent bottle: 500-mL.

4.6 Water bath: Heated, wlth concentric rlng cover, capable of
temperature control (+_5°C). The bath should be used In a hood.

4.7 Boillng ch!Ps: Solvent extracted, approxlmately 10/40 mesh (slllcon
carbide or equivalent).

4.8 Erlenmeyer flasks: 50- and 250-mL.

5.0 REAGENTS

5.1 F1orlsl1: Pesticide residue (PR) grade (60/100mesh); purchase-
activated at 1250"F (677"C), stored In glass containers wlth ground-glass
stoppers or fo11-11ned screw caps.

5.1.1 Deactlvationof F1orlst1: for cleanup of phthalate esters.
To prepare for use, place 100 g of F1orlsll Into a 500-mL beaker and heat
for approxlmately 16 hr at 40°C. After heating, transfer to a 500-mL
reagent bottle. Tightly seal and cooi to room temperature. When cool
add 3 mL of reagent water. Mlx thoroughly by shaking or ro111ng for
10 min and let stand for at least 2 hr. Keep the bottle sealed tightly.

5.1.2 Actlvatlon of F1oris11: for cleanup of nitrosamines,
organochlorine pesticides and PCBs, nitroaromatics, haloethers,
chlorinated hydrocarbons,and organophosphorous pesticides. Just before
use, activate each batch at ]east 16 hr at 130°C In a glass container
loosely covered wlth aluminum fo11. Alternatively, store the Florisil In
an oven at 130"C. Cool the Florlsll before use In a desiccator.

3620- 2
Revision 0
Date September 1986
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(Florisllfrom different batches or sources may vary In adsorptive
capacity. To standardize the amount of Flori_ll which Is used, the use
of lauric acld value is suggested. The referenced procedure determines
the adsorption from hexane solution of lauric acld (mcj) per g of

, Florlsll. The amount of Florisil to be used for each column is
calculated by dividing 110 by this ratio and multlplying by 20 g
(M111s).)

5.2 Sodium sulfate (ACS). Granular, anhydrous (purifiedby heating at
400"C for T4hr In a shallow tray).

5.3 Eluting solvents:

5.3.1 Diethyl ether: Pesticide quality or equivalent.

5.3.1.1 Must be free of peroxides as indicated by EM Quant
test strips (available from EM Laboratories Inc., 500 Executive
Boulevard, Elmsford, NY 10523).

5.3.1.2 Procedures recommended for removal of peroxides are
provided with the test strips. After cleanup, 20 mL ethyl alcohol
preservativemust be added to each llter of ether.

5.3.2 Acetone; hexane; methylene chloride; pentane; petroleum ether
(botltng range 30-60"C): Pesticide qualtty or equivalent.

6.0 SAMPLE COLLECTION, PRESERVATION,AND HANDLING

6.1 See the introductory material to this chapter, Organic Analytes,
. Section 4.I.

7.0 PROCEDURE

7.1 Phthalate esters.

7.1.1 Reduce the sample extract volume to 2 mL prior to cleanup.
The extract solvent must be hexane.

7.1.2 Place 10 g of Florisll into a 10-mm I.D. chromatographic
column. Tap the column to settle the Florisll and add I cm of anhydrous
sodium sulfate to the top.

7.1.3 Preelute the column with 40 mL of hexane. The rate for all
elutions should be about 2 mL/min. Discard the eluate and, Just prior to
exposure of the sodium sulfate layer to the air, quantitatively transfer
the 2-mL sample extract onto the column using an additional 2 mL of
hexane to complete the transfer. Just prior to exposure of the sodium
sulfate layer to the air, add 40 mL of hexane and continue the elution of
the column. Discard thls hexane eluate.

3620- 3
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7.1.4 Next, elute the column wlth 100 mL of 20% ethyl ether In
hexane (v/v) Into a 500-mL K-D flask equlpped wlth a 10-mL concentrator
tube. Concentrate the collected fraction. No solvent exchange Is
necessary. Adjust the volume of the cleaned-up extract to whatever
volume Is required (I0 mL for Meth¢_d 8060) and analyze by gas
chromatography. Compounds that elute In thls fraction are:

BIs(2-ethyIhexyI)phthaIate
Butyl benzyl phthalate
Dl-n-butyl phthalate
Diethyl phthalate
Dimethyl phthalate
DI-n-octyl phthalate

7.2 N1trosamlnes:

7.2.1 Reduce the sample extract volume to 2 mL prlor to cleanup.

7.2.2 Piace 22 g of actlvated Florlsll Into a 20-mm I.D.
chromatographlc column. Tap the column to settle the Florlsll and add
about 5 mmof anhydrous sodium sulfate to the top.

7.2.3 Preelute the column wlth 40 mL of ethyl ether/pentane (15:85)
(v/v). Discard the eluate and, Just prior to exposure of the sodium
sulfate layer to the alr, quantitativelytransfer the 2-mL sample extract
onto the column using an addltlonal 2 mL of pentane to complete the
transfer.

7.2.4 E1ute the column with 90 mL of ethyl ether/pentane (15:85)
(v/v) and discard the eluate. This fraction wlll contain the
dlphenylamlne, If lt Is present In the extract.

7.2.5 Next, elute the column wlth 100 mL of acetone/ethylether
(5:95) (v/v) Into a 500-mL K-D flask equipped wlth a 10-mL concentrator
tube. Thls fraction wlll contaln a11 of the nltrosamlnes listed In the
scope of the method.

7.2.6 Add 15 mL of methanol to the collected fraction, concentrate
using pentane to prewet the K-D column and set the water bath at 70 to
75"C. When the apparatus Is cool, remove the Snyder column and rinse the
flask and Its lower Joint Into the concentrator tube wlth I to 2 mL of
pentane. Analyze by gas chromatography.

7.3 Oroanochlorlne Destlcldes, haloethers, and organophosphorous
pestlcldes (see Tables I and 2 for fractlonatlon patterns of Compounds
tested)

7.3.1 Reduce the sample extract volume to 10 mL prior to cleanup.
The extract solvent must be hexane.

3620- 4
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i

7.3.2 Add a weight of Florisl] (nominally 20 g), predetermined by
calibration, to a 20-mm I.D. chromatographic column. Settle the Flortstl
by tapping the column. Add anhydrous sodium sulfate to the top of the
F1orisil to fo_m a layer 1 to 2 cm deep. Add 60 mL of hexane to wet and
rinse the sod|urn sulfate and Floristl. Just prior to exposure of the
sodium sulfate to atr, stop the elution of the hexane by closing the
stopcock on the chromatographic column. Discard the eluate.

7.3.3 Adjust the sample extract volume to 10 mL with hexane and
transfer lt from the K-D concentrator tube to the Florist1 column. Rinse
the tube twice with 1-2 mL hexane, adding each rinse to the column.

7.3.4 Place a 500-mL K-D flask and clean concentrator tube under
the chromatographic column. Drain the column into the flask until the
sodium sulfate layer is nearly exposed. Elute the column with 200 mL of
6% ethyl ether in hexane (v/v) (Fraction 1) using a drlp rate of about
5 mL/mln. Ali of the haloethers are in this fraction. Remove the K-D
flask and set aside for later concentration. Elute the column again,
using 200 mL of 15% ethyl ether in hexane (v/v) {Fraction 2), into a
second K-D flask. Perfom a third elution using 200 mL of 50% ethyl
ether in hexane (v/v) {Fraction3), and a final elution with 200 mL of
100% ethyl ether {Fraction4), into separate K-D flasks.

7.3.5 Concentrate the eluates by standard K-D techniques using the
water bath at about 85"C (75"C for Fraction 4). Adjust the final volume
to whatever volume is required (I-I0 mL). Analyze by gas chromatography.

7.4 Nttroaromattcs and tsophorone:

7.4.1 Reduce the sample extract volume to 2 mL prior to cleanup.

7.4.2 Prepare a slurry of 10 g activated Flortstl in methylene
chlocicle/hexane (1:9) (v/v) and place the Flor|stl into a lO-mm I.D.
chromatographic column. Tap the column to settle the Flocisil and add 1
cm of anhydrous sodium sulfate to the top. Adjust the elution rate to
about 2 mL/min.

7.4.3 Just prior to exposure of the sodium sulfate layer to the
air, quantitatively transfer the sample extract onto the column using an
additional 2 mL of hexane to complete the transfer. Just prior to
exposure of the sodium sulfate layer to the alr, add 30 mL of methylene
chloride/hexane (l:g) (v/v) and continue the elution of the column.
Discard the eluate.

7.4.4 Next, elute the column with 30 mL of acetone/methylene
chloride (l:g) (v/v) into a 500-mL K-D flask equipped with a lO-mL
concentrator tube. Concentrate the collected fraction, while exchanging
the solvent to hexane. To exchange the solvent, reduce the elution
solvent to about 10 mL. Add 50 mL of hexane, a fresh botltng chip, and
return the reassembled K-D apparatus to the hot water bath. Adjust the
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DISTRIBUTIONOF CHLORINATED PESTICIDES_ PCBs,
AND HALOETHERS INTO FLORISIL COLUMN FRACTIONS .-_,

Percent Recovery by Fractlona

Parameter I "2 3

Aldrin 100
e-BHC I00 -
p-BHC 97
6-BHC " 98 "
"/-BHC _ _..': 100
Ch|ordane 100
4,4 '-DDD 99
4,4 '-DDE 98
4,4'-DDT I00
Dleldrln 0 I00
Endosulfan I 37 64
Ensosulfan II 0 7 91
Endosulfan sul fate 0 0 106
Endrln 4 96
Endrln al dehyde 0 68 26
Haloethers R
Heptachlor 100
Heptachlor epoxlde I00 -
Toxaphene • 96
PCB-lO16 97
PCB-1221 97
PCB-1232 95 4
PCB-1242 97
PCB-1248 103
PCB-1254 90
PCB-1260 95

aEluant composition: Fraction 1 - 6% ethyl ether In hexane
Fractlon 2 - 15% ethyl ether In hexane
Fractton 3 - 50% ethyl ether In hexane

R = Recovered (no percent recovery data presented).

SOURCE: U.S. EPA and FDA data.
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DISTRIBUTION OF ORGANOPHOSPHOROUSPESTICIDES
INTO FLORISlL COLUMNFRACTIONS

Percent Recovery by Fractton a

Parameter I 2 3 4

Azinophos methyl 20 80
Bolstar (Sulprofos) ND ND ND ND
Chlorpyrifos >BO
Coumaphos NR NR NR
Demeton 100
Diazinon 100
Dichlorvos NR NR NR
Dimethoate ND ND ND ND
Disulfoton 25-40
EPN >80
Ethoprop V V V
Fensulfothion ND ND ND ND
Fenthion R R
Malathion 5 95
Merphos V V V
Mevinphos ND ND ND ND
Monochrotophos ND ND ND ND
Naled NR NR NR
Parathion 100

_ Parathion methyl 100
Phorate 0-62
Ronnel >80
Stirophos (Tetrachlorvinphos) ND ND ND ND
Sulfotepp V V
TEPP NO ND ND ND
Tokuthion (Prothiofos) >80
Trlchloronate >80

aEluant composition: Fraction I - 200 mL of 6% ethyl ether in hexane
Fraction 2 - 200 mL of 15% ethyl ether in hexane
Fraction 3 - 200 mL of 50% ethyl ether in hexane
Fraction 4 - 200 mL of 100% ethyl ether

R = Recovered (no percent recovery informationpresented) (U.S. FDA).
NR = Not recovered (U.S. FDA).
V = Variable recovery (U.S. FDA).
ND = Not determined.

SOURCE: U.S. EPA and FDA data.
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final volume of the cleaned-up extract to whatever volume Is required
(I-10 mL). Compounds that elute In thls fraction are:

2,4-D1 nt trotol uene
2,6-Dlnltrotol uene
I sophorone
N1trobenzene.

Analyze by gas chromatography.

7.5 Chlorinated hydrocarbons:

7.5.1 Reduce the sample extract volume to 2 mL prior to cleanup.
The extract solvent must be hexane.

7.5.2 Place 12 g of Florls11 lnto a lO-mm I.D. chromatographic
column. Tap the column to settle the Flortsll and add 1 to 2 cm of
anhydrous sodlum sulfate to the top.

7.5.3 Preelute the column wlth 100 mL of petroleum ether. Discard
the eluate and, Just prior to exposure of the sodlum sulfate layer to the
alr, quantltatlvely transfer the sample extract to the column by
decantation and subsequent petroleum ether washlngs. Discard the eluate.
Just prlor to exposure of the sodlum sulfate layer to the alr, begln
elutlng the column wlth 200 mL of petroleum etherand collect the eluate
In a 500-mL K-D flask equlpped wlth a 10-mL concentrator tube. Thls
fractlon should contain all of the chlorlnated hydrocarbons:

2-Chloronaphtha]ene
I,2-D1chlorobenzene
I,3-D1chlorobenzene
I,4-D1chlorobenzene
Hexachlorobenzene
Hexachlorobutadlene
HexachIorocycIopentadIene
HexachIoroethane
I,2,4-TrlchIorobenzene.

1.5.4 Concentrate the fractlon, uslng hexane to prewet the column.
When the apparatus Is cool, remove the Snyder column and rlnse the flask
and Its lower jolnt Into the concentrator tube wlth hexane. Adjust the
flnal volume of the cleaned-up extract to whatever volume Is requlred
(I-10 mL). Analyze by gas chromatography.

8.0 QUALITY CONTROL

8.1 Refer to Chapter One for speclflc quallty control procedures and
Method 3600 for cleanup procedures.

8.2 The analyst should demonstrate that the compounds of interest are
being quantltatlvelyrecovered before applylng thls method to actual samples.

3620- 8

Revlslon 0
Date September 1986



PNL-ALO-360,Rev. O, Attachment I, Page 9 of II

8.3 For sample extracts that are cleaned up using this method, the
associated quality control samples should also be processed through this
cleanup method.

g.O METHOD PERFORMANCE

g.1 Table 1 indicates the distributionof chlorlnatedpesticides, PCB's,
and haloethers in various F1orisi1 column fractions.

g.Z Table Z indicates the distributionof organophosphorouspesticides
in various F1orisJ1 column fractions.

10.0 REFERENCES

I. Gordon, A.J. and R.A. Ford, The Chemist's Companion: A Handbook of
Practical Data, Technlquesm and References (New York: John Wiley & Sons,
inc.), pp. 37Z, 374, and 375, 19/Z.

2. F1oridln of ITT System, F1orisi1: Properties,Application, Bibliography,
Pittsburgh, Pennsylvania, 5M381DW.

3. Mills, P.A., "Variation of F1orisil Activity; Simple Method for Measuring
Absorbent Capacity and its use In Standardizing F1orlsll Columns," Journal of
the Association of Official Analytical Chemists, 51, 29, 1968.

4. U.S. Food and Drug Association,Pesticides Analytlcal Manual (Volume I),
July 1985.

_. S. U.S. EPA 40 CFR Part 136, "GuidelinesEstablishingTest Procedures for the
Analysis of Pollutants Under the Clean Water Act; Final Rule and Interim Final
Rule and Proposed Rule," October Z6, Ig84.
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PNLTECHNICALPROCEDURE
i i

TITLE: PNL-ALO-361,SILICA GEL CLEANUP OF SAMPLES FOR DETERMINATION OF
SEMIVOLATILE ORGANIC COMPOUNDS

APPLICABILITY

This procedure applies to the cleanup of samples by silica gel column
chromatographyfor the determinationof semivolatileorganic compounds . lt
is used to provide cleanup separations based on the polarity of the sample
constituents.

DEFINITIONS

None

RESPONSIBLE STAFF

• Cognizant scientist
• Analyst

PROCEDURE

See Attachment I for the detailed procedure. This procedure is the USEPA
SW-846 Method 3630.

.QUALITYCONTROL

See attachment I of Method PNL-ALO-120 for sample preparation in the GC/MS
method for semivolatiles,Method PNL-ALO-345 for the GC/MS analysis for
semivolatileorganic compounds, and in the quality control sections uf other
sample preparation and analysis procedures as appropriate. The use of the
silica gel cleanup may affect the surrogate and matrix spike recoveries.

REFERENCES

USEPA Test Methods for Evaluating Solid Wastes, SW-846, Volume IB, Method 3630
and Chapter I, November, 1986.

PNL-ALO-120,Extraction of Single Shell Tank Samples for the Analysis of
SemivolatileOrganic Compounds.

PNL-ALO-345,GC/MS Analysis of Extractable SemivolatileOrganic Compounds.
USEPA Contract Laboratory Program Statement of Work for Organic Analysis,
Multi-media,Multi-concentration,2/88.

Author Dat_ Project, i_lr. Date O,AD Reprexnt, ative Dat,e
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SILICA GEL CLEANUP

1.0 SCOPE AND APPLICATION

1.1 Silica gel Is a regenerative adsorbent of amorphous silica with
weakly acidic properties. It is produced from sodium silicate and sulfuric
acid. Silica gel can be used for column chromatographyand is for separating
the analytes from interferingcompounds of a different chemical polarity.

1.2 General applications (Gordon and Ford):

1.2.1 Activated: Heated at 150-160°C for several hours.
USES: Separation of hydrocarbons.

1.2.2 Deactivated: Containing 10-20% water. USES: An adsorbent
for most functionalltles with ionic or nonionlc characteristics,
including alka_nids, sugar esters, glycosides, dyes, alkali metal
cations, lipids, glycerldes, steroids, terpenoids and plasticizers. The
disadvantagesof deactivated silica gel are that the solvents methanol
and ethanol decrease adsorbent activity.

1.3 Specific applications: This method includes guidance for cleanup of
sample extracts containing p-----oTynucleararomatic hydrocarbonsand derlvatized
phenolIc compounds.

2.0 SUMMARY OF METHOD

2.1 The column is packed with the required amount of adsorbent, topped
with a water adsorbent, and then loaded with the sample to be analyzed.
Elution of th_ analytes Is effected with a suitable solvent(s) leaving the
interferingcompounds on the column. The eluate Is then concentrated.

3.0 INTERFERENCES

3.1 A reagent blank should be performed for the compounds of interest
prior to the use of this method. The level of interferencesmust be below the
method detection limit before this method is performed on actual samples.

3.2 More extensive procedures than those outlined in thls method may be
necessary for reagent purification.

4.0 APPARATUS AND MATERIALS

4.1 Chromatograohlc column: 250-mm long x 10-mm I.D.; with Pyrex glass
wool at bottom and a Teflon Stopcock.

NOTE: Frltted glass discs are difficult to decontaminate after highly
contaminated extracts have been passed through. Columns without frits
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may be purchased. Use a small pad of Pyrex glass wool to retain the
adsorbent. Prewash the glass wool pad with 50 mL of acetone followed by
50 mL of elution solvent prior to packing the column with adsorbent.

4.2 Beakers: 500-mL.

4.3 Kuderna-Danish (K-D) apparatus:

4.3.1 Concentrator tube: lO-mL, graduated (Kontes K-570050-1025 or
equivalent). Ground-glas_ stopper is used to prevent evaporation of
extracts.

4.3.2 Evapow'ation flask: 500-mL (Kontes K-570001-0500 or
equivalent). Attach to concentrator tube with springs.

4.3.3 Snyder column: Three-ball macro (Kontes K-503000-0121 or
equivalent).

4.3.4 Snyder column: Two-ball micro (Kontes 1(-569001-0219 or
equivalent).

4.4 Muffle furnace.

4.5 Reagent bottle: 500-mL.

4.6 Water bath: Heated, with concentric ri=lg cover, capable of
temperature control (+5"C). The bath should be used in a hood.

4.7 Boiling chips: Solvent extracted, approximately 10/40 mesh (silicon
carbide or equivalent).

4.8 Erlenmeyer flasks= 50- and 250-mL.

5.0 REAGENTS

5.1 Silica gel: 100/200 mesh desiccant (Davlson Chemical grade 923 or
equivalent). Before use, activate for at least 16 hr at 130"C in a shallow
glass tray, loosely covered with foil.

5.2 Sodium sulfate (ACS): Granular, anhydrous (purifiedby heating at
400"C for 4 hr in a shallow tray).

5.3 Elutlnq solvents: Cyclohexane, hexane, 2-propanol, toluene,
methylene chloride, pentane (pestlcldequality or equlvalent).

6.0 SAMPLE COLLECTION, PRESERVATION,AND HANDLING

6.1 See the introductory material to this chapter, Organic Analytes,
Section 4.1.
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7.I Polynuclear aromatic hydrocarbons:

7.1.1 Before the silica gel cleanup technique can be utilized, the
extract solvent must be exchanged to cyclohexane. Add 1 to 10 mL of the
sample extract (in methylene chloride) and a boiling chip to a clean K-D
concentrator tube. Add 4 mL of cyclohexane and attach a two-ball micro-
Snyder.column. Prewet the column by adding 0.5 mL of methylene chloride
to the top. Piace the mlcro-K-D apparatus on a boiling (I00"C)water
bath so that the concentrator tube is partially immersed in the hot
water. Adjust the vertlcal position of the apparatus and the water
temperature as required to complete concentration in 5 to 10 mln. At the
proper rate of dlstlllatlon the bails of the column will actively chatter
but the chambers wl|l not flood. When the apparent volume of the liquid
reaches 0.5 mL, remove the K-D apparatus and allow it to drain and cool
for at least 10 mln. Remove the mlcro-Snyder column and rinse its lower
Joint Into the concentrator tube with a minimum amount of cyclohexane.
Adjust the extract volume to about 2 mL.

7.1.2 Prepare a slurry of 10 g of activated slllca gel in methylene
chlorlde and place this into a 10-mm I.D. chromatographiccolumn. Tap
the column to settle the silica gel and elute the methylene chloride.
Add I to 2 cm of anhydrous sodium sulfate to the top of the sillca gel.

l.I.3 Preelute the column with 40 mL of pentane. The rate for all
elutions should be about 2 mL/mln. Discard the eluate and Just prior to
exposure of the sodium sulfate layer to the air, transfer the 2 mL
cyclohexane sample extract onto the column using an additional 2 mL
cyclohexane to complete the transfer. Just prior to exposure of the

-- sodium sulfate layer to the alr, add 25 mL of pentane and continue the
elutlon of the c_!umn. Discard this pentane eluate.

7.I.4 Next, elute the column with 25 mL of methylene chlorlde/-
pentane (2:3)(v/v) into a 500-mL K-D flask equipped with a 10-mL
concentrator tube. Concentrate the collected fraction to whatever volume
is required (I-10 mL). Proceed with HPLC or GC analysls. Components
that elute in this fraction are:

Acenaphthene
Acenaphthylene
Anthracene

Benzo(aSanthracene
Benzo(a)pyrene
Benzo(b) fluoranthene
Benzo(ghl)perylene
Benzo(kSfluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
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Indeno(1,2,3-cd)pyrene Page 4 of 7
Naphthalene
Phenanthrene
Pyrene

7.2 Derlvatlzed phenols:

7.2.1 This slllca gel cleanup procedure is performed on sample
extracts that have undergone pentafluorobenzylbromide derivatization as
described In Method 8040.

7.2.2 Place 4.0 g of activated silica gel into a 10-mm I.D.
chromatographic column. Tap the column to settle the silica gel and add
about 2 g of anhydrous sodium sulfate to the top of the s111ca gel.

7.2.3 Preeiute the column with 6 mL of hexane. The rate for all
elutions should be about 2 mL/rain. Discard the eluate and Just prior to
exposure of the sodium sulfate layer to the air, pipet onto the column
2 mL of the hexane solution that contains the derlvatlzed sample or
standard. Elute the column with I0.0 mL of hexane and discard the
eluate.

7.2.4 Elute the column, in order, wlth: I0.0 mL of 15% toluene In
hexane (Fraction I); 10.0 mL of 40% toluene in hexane (Fraction2)_ 10.0
mL of 75% toluene In hexane (Fractlon 3); and I0.0 mL of 15% 2-propanol
in toluene (Fractlon 4). All elution mixtures are prepared on a
volume:volume basis. Elution patterns for the phenolic derivatives are
shown in Table I. Fractions may be combined, as desired, depending upon
the specific phenols of interest or level of interferences. Proceed wlth
GC analysis (Method 8040). "

8.0 QUALITY CONTROL

8.1 Refer to Chapter One for specific quality control procedures and
Method 3600 for cleanup procedures.

8.2 The analyst should demonstrate that the compounds of interest are
being quantitatively recovered before applying this method to actual samples.

8.3 For sample extracts that are cleaned up using this method, the
associated quality control samples must also be processed through this cleanup
method.

9.0 METHOD PERFORMANCE

9.I Table I provides performance information on the fractionation of
phenolic derivatives using this method.
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I. Gordon, A.J., and R.A. Ford, The Chemist's Companion" A Handbook of
Practical Data_ Technlques_ and References, (New York: John Wiley & Sons,
Inc.), pp. 372, 374, and 3/5, 1972.

2. U.S. EPA 40 CFR Part 136, "GuidelinesEstablishingTest Procedures for the
Analysis of Pollutants Under the Clean Water Act; Final Rule and Interim Final
Rule and Proposed Rule," October 26, 1984.
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TABLE I. SILICA GEL FRACTIONATIONOF PFBB DERIVATIVES

Percent Recovery by FractlonI

Parameter I 2 3 4

2-Chlorophenol 90 I
2-Nitrophenol 9 90
Phenol gO 10
2,4-Dimethylphenol 95 7
2,4-DIchlorophenol 95 I
2,4,6-Trlchlorophenol 50 50
4-ChIoro-3-methyIphenoI 84 14
PentachIorophenoI 75 20
4-Nitrophenol I 90

1 Eluant composltion.

Fractlon 1-15% toluene In hexane.
Fractlon 2-40% toluene In hexane.
Fraction 3-75% toluene In hexane.
Fraction 4-15% 2-propanol in toluene.
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TITLE: PNL-ALO-362,ACID-BASE PARTITIONCLEANUP OF SAMPLES FOR SEMIVOLATILE
ORGANICS ANALYSIS

APPLICABILITY

This procedure applies to the cleanup of samples for the determination of
semivolatileorganic compounds. The procedure involves extraction of the
acidic compounds from the organic solvent into a basic solution leaving the
base/neutralcompounds in the organic phase. The aqueous fraction is
acidified, and then extracted with an organic solvent. The two phases are
concentratedand analyzed, or if needed, additional cleanup can be applied to
either or both of these phases prior to the analysis. This procedure is
particularlyuseful for cleanup of sampleswith respect to alkanes.

DEFINITIONS

None

RESPONSIBLE STAFF

• Cognizant scientist
• Analyst

PROCEDURE

See Attachment I for the detailed procedure. This procedure is the USEPA
SW-846 Method 3650 (Revision I, December, 1987).

QUALITY CONTROL

See PNL-ALO-120 for sample preparation in the GC/MS analysis for semivolatile
organics, Method PNL-ALO-345 for the GC/MS analysis for semivolatileorganic
compounds, and in the quality control sections of other sample preparation and
analysis procedures as appropriate. The partitioningoperations in this
cleanup proceduremay affect the surrogate and matrix spike recoveries.

REFERENCES

USEPA Test Methods for Evaluating Solid Wastes, Volume IB, Method 3650 and
Chapter I, Revision I, December 1987.

^utl_or ..... 0ata Project Mgr. ....DIt,e ' qADRepresent,at,ire Oat.
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PNL-ALO-120,Extraction of Single Shell Tank Samples for the Analysis of
Semivolatile Organic Compounds.

PNL-ALO-345, GC/MS Analysis.of Extractable SemivolatileOrganic Compounds, and
USEPA Contract Laboratory Program Statement of work for Organic Analysis,
Multi-media,Multi-concentration,2/88.
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METHOD 365O

ACID-BASE PARTITION CLEANUP

1.0 SCOPE AND APPLICATION

1.1 Method 3650 was formerly Method 3530 in the second edition of this
manual.

1.2 This is a liquid-liquidpartitioning cleanup method to separate acid
analytes, e.g. organic acids and phenols, from base/neutral analytes, e.g.
amines, aromatic hydrocarbons, and halogenated organic compounds, using pH
adjustment, lt may be used for cleanup of petroleum waste prior to alumina
cleanup. Specific examples of compounds that are separated by this method are
in Table I.

2.0 SUMMARY OF METHOD

2.1 The solvent extract from a prior solvent extraction method is shaken
with water that is strongly basic. The acid analytes partition into the
aqueous layer, whereas, the basic and neutral compounds stay in the organic
solvent. The base/neutral fraction is concentrated and is then ready for
further cleanup, if necessary, or analysis. The aqueous layer is acidified and
extracted with an organic solvent. This extract is concentrated and is then
ready for analysis of the acid analytes.

3.0 INTERFERENCES

- 3.1 More extensive procedures than those outlined in this method may be
necessary for reagent purification.

3.2 A method blank must be run for the compounds of interest prior to use
of the method. The interferences must be below the method detection limit
before this method is applied to actual samples.

4.0 APPARATUS AND MATERIALS

4.I Drying column - 20 mm i.d. Pyrex chromatographic column with Pyrex
glass wool at bottom and a Teflon stopcock.

_LQ!_: Fritted glass discs are difficult to clean after highly
contaminated extracts have been passed through them. Columns
without frits are recommended. Use a small pad of Pyrex glass wool
to retain the adsorbent. Prewash the glass wool pad with 50 mL of
acetone followed by 50 mL of elution solvent (Table 1) prior to
packing the column with adsorbent.

4.2 Kuderna-Danish (K-D) apparatus (Kontes K-570025-0500)

4.2.1 Concentrator tube - lO-mL graduated (Kontes K570050-I025 or
equivalent). A ground glass stopper is used to prevent evaporation of the
extracts.

, 3650- I Revision I
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4.2.2 Evaporation flask - 500-mL (K-570001-0500 or equivalent).
Attach to concentratortube with springs.

4.2.3 Snyder column - Three ball macro (Kontes K-503000-012! or
equivalent).

4.2.4 Snyder column - Two ball micro (Kontes K569001-0219 or
equivalent).

i

4.2.5 Springs - ]/2 inch (Kontes K-662750 or equivalent).

4.3 Vials - Glass, 2-mL capacity with Teflon lined screw-cap.

4.4 Water bath - Heated, concentric ring cover, temperature control of
± 2"C. Use this bath in a hood.

4.5 Boiling chips - Solvent extracted, approximately ]0/40 mesh (silicon
carbide or equivalent).

4.6 pH indicator paper - pH range includingthe desired extraction pH.

5.0 REAGENTS

5.] Reagent grade inorganic chemicals shall be used in all tests. Unless
otherwise indicated, it is intended that all inorganic reagents shall conform
to the specificationsof the Committee on Analytical Reagents of the American
Chemical Society, where such specificationsare available. Other grades may be
used, provided it is first ascertained that the reagent is of sufficiently
high purity to permit its use without lessening the accuracy of the
determination.

5.2 ASTM Type II Water (ASTM DI193-77 (1983)). All references to water in
the method refer to ASTM Type II unless otherwise specified.

5.3 Methylene chloride, CH2CI2. Pesticide quality or equivalent.

5.4 Sodium hydroxide (ION), NaOH. Dissolve 40 g of sodium hydroxide inlO0 mL of water.

5.5 Sulfuric acid (I:I v/v in water), H2SO4. Slowly add 50 mL H2SO4 to50 mL of water.

5.6 Sodium sulfate, Na2SO4. Granular, anhydrous, purify by rinsing with
acetone followed by the elution solvent and then drying at 200"C for 4 hours.

5.7 Acetone, CH3COCH3. Pesticide quality or equivalent.

5.8 Methanol, CH3OH. Pesticidequality or equivalent.

5.9 Ethyl ether, C2H5OC2H5. Pesticide quality or equivalent.

3650 - 2 Revision ]
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6.0 SAMPLE COLLECTION, PRESERVATION,AND HANDLING
I

i 6.1 See the introductory material to this chapter, Organic Analytes,
Step 4.1.

7.0 PROCEDURE

7.1 Place lO mL of the solvent extract from a prior extraction procedure
into a 125-mL separatory funnel.

7.2 Add 20 mL of methylene chloride to the separatory funnel.

7.3 Slowly add 20 mL of prechilled water which has been previously
adjusted to a pH of 12-13 with ION sodium hydroxide.

7.4 Seal and shake the separatory funnel for at least 2 minutes with
periodic venting to release excess pressure.

NOTE: Methylene chloride creates excessive pressure very rapidly;
therefore, initial venting should be done immediately after the
separatory funnel has been sealed and shaken once.

7.5 Allow the organic layer to separate from the aqueous phase for a
minimum of I0 minutes. If the emulsion interface between layers is more than
one-third the size of the solvent layer, the analyst must employ mechanical
techniques to complete the phase separation. The optimum technique depends
upon the sample, and may include stirring, filtration of the emulsion through
glass wool, centrifugation,or other physical methods.

7.6 Separate the aqueous phase and transfer it to a 125-mL Erlenmeyer
flask. Repeat the extraction two more times using fresh 20 mL allquots of
dilute sodium hydroxide (pH 12-13). Combine the aqueous extracts.

7.7 Water soluble organic acids and phenols will be primarily in the
aqueous phase. Base/neutral analyteswill be in the methylene chloride. If the
analytes are only in the aqueous phase, discard the methylene chloride and
proceed to Step 7.8. If the analytes are only in the methylene chloride,
discard the aqueous phase and proceed to Step 7.10.

7.8 Externally cool the ]25-mL Erlenmeyer flask with ice while adjusting
the aqueous phase to a pH of ]-2 with sulfuric acid (]:]). Transfer the cool
aqueous phase to a clean ]25-mL separatory funnel. Add 20 mL of methylene
chloride to the separatory funnel and shake for at least 2 minutes. Allow the
methylene chloride to separate from the aqueous phase and collect the
methylene chloride in an Erlenmeyer flask.

7.9 Add 20-mL of methylene chloride to the separatory funnel and extract
at pH 1-2 a second time. Perform a third extraction in the same manner
combining the extracts in the Erlenmeyer flask.

7.10 Assemble a Kuderna-Danish (K-D) concentrator by attaching a 10-mL
concentratortube to a 500-mL evaporation flask.

3650- 3 Revision I
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7.11 Dry both acid and base/neutral fractions by passing them through a
drying column containing about 10 cm of anhydrous sodium sulfate. Collect the
dried fractions in K-D concentrators. Rinse the Erlenmeyer flasks which "
contained the solvents and the columns with 20 mL of methylene chloride to
complete the quantitativetransfer.

7.12 Concentrate both acid and base/neutral fractions as follows: Add
one or two boiling chips to the flask and attach a three ball macro-Snyder
column. Prewet the Snyder column by adding about I mL of methylene chloride to
the top of the column. Place the K-D apparatus on a hot water bath (80-go'c)
so that the concentrator tube is partially immersed in the warm water. Adjust
the vertical position of the apparatus and the water temperature as required
to complete the concentration in 15-20 minutes. At the proper rate of
distillation, the balls of the column will actively chatter but the chambers
will not flood. When the volume of liquid reaches 1 mL, remove the K-D
apparatus from the water bath and allow it to cool. Remove the Snyder column
and rinse the flask and its lower joints into the concentrator tube with
1-2 mL of methylene chloride.

7.13 Add another one or two boiling chips to the concentrator tube and
attach a two ball micro-Snyder column. Prewet the column by adding 0.5 mL of
methylene chloride to the top of the column. Place the K-D apparatus in a hot
water bath (80-gO'C) so that the concentrator tube is partially immersed in
the hot water. Adjust the vertical position of the apparatus and the water
temperature as required to complete the concentration in 5-10 minutes. At the
proper rate of distillation the balls of the column will actively chatter but
the chambers will not flood. When the volume of the liquid reaches 0.5 mL,
remove the K-D apparatus and allow lt to cool. Remove the Snyder column and
rinse the flask and its lower joints into the concentratortube with 0.2 mL of
methylene chloride. Adjust the final volume to I mL with methylene chloride.

7.14 The acid fraction is now ready for analysis. If the base/neutral
fraction requires further cleanup by the alumina column cleanup for petroleum
waste (Method3611), the solvent may have to be changed to hexane. To the I mL
base/neutral fraction, 5 mL of hexane should be added, and this mixture
concentrated to I mL using the micro K-D apparatus (repeat 2 more times). If
no further cleanup of the base/neutralextract is required, it is also ready
for analysis.

8.0 QUALITY CONTROL

8.1 Refer to Chapter One for general quality control procedures and
Method 3600 for cleanup procedures.

8.2 The analyst must demonstrate that the compounds of interest are being
quantitativelyrecovered before applying this method to actual samples.

8.3 For samples that are cleaned using this method, the associated
quality control samples must be processed through this cleanup method.

g.O METHOD PERFORMANCE

9.1 Refer to the determinativemethods for performance data.
.,.,,
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TABLE I. Page 6 of 6
ANALYTES WHICH CAN BE PARTITIONEd BY METHOD 3650

'i'" i l i ,,

Chemical Abstracts Service
Compound Registry Number Fraction

Benz(a)anthrace,_e 56-55-3 Base-neutral
Benzo(a)pyrene 50-32-8 Base-neutral
Benzo(b)fluoranthene 205-99-2 Base-neutral
Chlordane 57-74-9 Base-neutral
Chlorinated dibenzodioxins Base-neutral
2-Chlorophenol 95-57-8 Acid
Chrysene 218-01-9 Base-neutral
Creosote 8001-58-9 Base-neutral

and Acid
Cresol(s) Acid
Cresylic acid(s) Acid
Dichlorobenzene(s) Base-neutral
Dich}orophenoxyaceticacid 94-75-7 Acid
2,4-Dimethylphenol 105-67-9 Acid
Dinitrobenzene 25154-54-5 Base-neutral
4,6-Dinitro-o-cresol 534-52-1 Acid
2,4-Dinitrotoluene 121-14-2 Base-neutral
Heptachlor 76-44-8 Base-neutral
Hexachlorobenzene 118-74-I Base-neutral
Hexachlorobutadiene 87-68-3 Base-neutral
Hexachloroethane 67-72-I Base-neutral
Hexachlorocyclopentadiene 77-47-4 Base-neutral
Naphthalene 91-20-3 Base-neutral
Nitrobenzene 98-95-3 Base-neutral
4-Nitrophenol 100-02-7 Acid
Pentachlurophenol 87-86-5 Acid
Phenol 108-95-2 Acid
Phorate 298-02-2 Base-neutral
2-Picoline 109-06-8 Base-neutral
Pyridine ]]0-_5-1 Base-neutral
Tetrachlorobenzene(s) Base-neutral
Tetrachlorophenul(s) Acid
Toxaphene 8001-35-2 Base-neutral
Trichlorophenol(s) Acid
2,4,5-TP (Silvex) 93-72-I Acid
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METHOD 3650
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TITLE: PNL-ALO-363,CONCENTRATEDACID WASH CLEANUP

APPLICABILITY

This procedure is a modification of the acid cleanup portion of the EPA Test
Method, "The Determinationof PolychlorinatedBiphenyls in TransformerFluid and
Waste Oils", EPA-600/4-81-045,September 1982. This procedure may be utilized
on extracted residues produced by the method "Sample Preparation for
Pesticide/PCB Analysis in Water and Soil/Sediment", PNL-ALO-347, after the
specifiedmethod cleanup procedureshave proven inadequateor in cases where the
pesticides are not target analytes. Additionally, this method may be used for
other analytes that are able to withstand this rigorous cleanup procedure such
as selected dioxins or polynuclear aromatics, lt may be used on any matrix or
extracted residues where the contaminants of concern are susceptible to
concentrated acid wash and the analytes are proven to provide good recovery.

DEFINITIONS_

PCBs (PolychlorinatedBiphenyls)
Aroclor (Commercialmixtures of PCBs)

RESPONSIBLE STAFF

• Cognizant Scientist
• Analyst

PROCEDURE

I.0 SCOPE AND APPLICATION

1.1 This method is an acid wash of extracted sample residues that
have not responded favorablyto gel permeationchromatography
or aluminacolumn cleanupas specifiedin the procedure"Sample
Preparation for Pesticide/PCB Analysis in Water and
Soil/Sediment", PNL-ALO-347 and subsequent analysis by
"Analysis for Pesticide/PCBs by Gas Chromatography with
Electron CaptureDetection",PNL-ALO-346. This cleanup should
be used with caution as it destroys the individualpesticide

l l, l
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analytes and forfeits the ability to monitor the surrogate
compound dibutylchlorendate (DBC) specified in the
Pesticide/PCB analysis method.

1.2 This method may be used for cleanup of waste oils prior to
analysis for PCBs. lt is highly recommendedthat an alternate
surrogate compound(s) be chosen other than DBC such as those
recommended in EPA-CLP SOW 3/90 or SW-846 method 8080.

2.0 SUMMARY OF METHOD

2.1 An aliquot of previously extracted residue that has been exchanged
into hexane or an oil sample is transferredto a screw-captest tube.
Concentrated sulfuric acid is added and the tube is agitated using
a vortex mixer. After adequate phase separation,the hexane layer
is drawn off and analyzed.

3.0 INTERFERENCES

3.1 Sample residues that contain high boiling hydrocarbons co-eluting
on the chromatographicsystem with the PCBs'willcause quenching of
the electron capture detector (ECD) specified for use in
Pesticide/PCBAnalysis, PNL-ALO-346. The quenching of the ECD can
produceresults that are as much as 10-20% lower than the true value
if none of the hydrocarbon was removed in the acid cleaning step.
This may also affect the final residue volume if large amounts of
oil remain. Monitoring the final residue volume after cleanup and
reviewingthe chromatogramsfor negativeresponseare means available
to evaluate the presenceof interferences. Spike and duplicatespike
sampleswill also provide a quantitativeassessmentof this effect.

3.2 Chlorinatedsolvents respondwell on the ECD. lt is imperativethat
sample residues extracted using methylene chloride are fully
exchanged into hexane prior to performing the acid wash and
subsequent analysis. Residues should be tightly capped as soon as
possible to avoid adsorption of chlorinated solvent vapors. Small
quantities of methylene chloride in the residue can effect the
response of the ECD. The resulting error can be high or low
depending on the quantity of methylene chloride, analyte, and the
analyte retention time.

4.0 APPARATUS AND MATERIALS

4.1 Balance: Analytical, capable of accurately weighing 0.01 gram.

4.2 Vials: 1.5-mL amber screw top with teflon lined closures.

Procedure No. Revision No. Effect,i ve Date Page of
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4.3 pioets: Pasteur type, 9 inch.

4.4 Cq]ture Tube: disposable 16 x 150 mm, screw top with teflon
cl osures.

4.5 Centrifuge: Bench top with openings capable of holding 16 x 150
culture tubes and achieving 2000 rpm.

4.6 Volumetric Pipets: Disposable glass serological, 1.0 and 5.0 mL.
A repipetor capable of delivering sulfuric acid may be substituted
for the 5.0 mL volumetric pipet if desired.

5.0 REAGENTS

5.1 Hexane: Pesticide grade or equivalent.

5.2 Sulfuric Acid: A.C.S. or equivalent.

5.3 Commercially prepared standards may be used if the appropriate
certification of concentration is obtained. For spike solutions,
a single aroclor at the appropriate concentration (typically 10
ug/mL) may be purchased or obtained by dilution of certified stock
or neat materials. Surrogate compounds such as 2,3,4,5-
tetrachloroxylene and decachlorobiphenyl may be obtained in the same
manner with typical concentrations usable for this method being 1.0-
2.0 ug/mL.

6.0 SAMPLE COLLECTION, PRESERVATION,AND HANDLING

6.1 Samples from residues to be subjected to this cleaning shall follow
guidelines provided for in the appropriate procedure, such as PNL-
AL0-347.

6.2 Sample bottles for oil samples shall be pre-cleanedamber glass with
teflon lined closures. Oil samples shall be stored in a cool, dry,
dark location. Sample storage times shall not exceed 28 days.

7.0 PROCEDURE

7.1 The following residue or sample quantities may be modified to suit
the application. Care should be taken to keep track of the
modifications effect on the final dilution factor used for

quantitation.
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7.2 Residue Preparation:

7.2.1 Pipet 5 mL of concentrated sulfuric acid into a 16 x 150
mmscrew top culture tube.

7.2.2 Pipet a 1.0 mL aliquot of sample extract residue that
has been exchanged into hexane Lo the tube containing
sulfuric acid. Mark the tube at the bottom and top of
the hexane layer.

7.2.3 Repeat steps 7.2.1 and 7.2.2 for the blank residue.
Include the spike, spike duplicate and the un-spiked
sample.

7.2.4 Seal the culture tube using a teflon lined screw-cap and
shake or vortex briefly. Slowly loosen the cap to
relieve pressure and then re-seal.

7.2.5 Shake or vortex the tube for one minute. The sulfuric
acid phase should turn yellow or darken.

7.2.6 Loosen the cap slightly and allow the mixture to stand
until the phases have fully separated, usually several
minutes.

7.2.7 Centrifuge the sample for 3-5 minutes at approximately
2000 rpm if adequate separation is not observed after
standing.

7.2.8 Mark the tube again at the bottom and top of the hexane
layer. Note the recovery of this layer on the bench
sheet if approximately 100% recovery is not obtained.

7.2.9 Transfer the hexane layer to a 1.5 mL amber vial.
Withdraw the hexane well above the acid layer taking care
not to entrain any of the acid.

7.2.10 If the sample is highly contaminated, a second or third
acid cleanup may be required.

7.2.11 Analyze the sample according to the appropriate
procedure.

Procedure No. Revision No. Effect, lye Dat,e Page of
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7.3 Sample PreParation:

7.3.1 Weigh into a culture tube approximately 1 gram of waste
oi1 sample. Record the weight to the nearest 0.01 grams.
A 150 mLbeaker may be used to hold the tube upright on
the balance if needed.

7.3.2 If surrogate(s) are used (highly recommended), add them
to all of the samples at the appropriate concentration
contained in hexane. For tetrachloroxylene or
decachlorobiphenyl, final residue concentrations of 100-
200 rig/mL are typical.

7.3.4 Add to the tube designated for spike and spike duplicate
the appropriate spike compound in hexane. For the
analysis of PCBs, the residue final concentration should
typically be 1.0 ug/mL.

7.3.4 Add an appropriate volume of hexane so that the total
volume of hexane added to the sample is constant
including the portion contributed by the surrogate and
spike addition. Typically final volumes range from 1
to 10 mL.

7.3.5 Pipet 5 mL of concentrated sulfuric acid into each oi'
the tubes containing samples.

7.3.6 Proceed with steps 7.2.4 through 7.2.11. For PCB
analysis proceed with procedure PNL-ALO-346.

8.0 QUALITY CONTROL

8.1 Before processing samples, the analyst shall demonstrate through
the analysis of a method blank that all glassware and reagents are
interferencefree. With each batch of samples, or whenever there
is a change in reagents, a method blank shall be processed as a
safeguard against chronic laboratory contamination. The blank
samplesmust be carriedthroughall stagesof the sample preparation.

8.2 Standard quality assurance practices shall be employed while using
this method. Fortifiedsamples shall be carried through all stages
of sample preparation and analyzed to validate sensitivity and
accuracy of the analysis.
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8.3 Quality control limits for recovery of spiked aroclors or the
surrogates tetrachloroxyleneand decachlororbiphenylhave not been
established by the EPA. Recovery of these compounds should be
monitoredby use of the EPA advisorylimits of 20-150%. These limits
are only advisoryand no furtheraction by the laboratory is required
if these limits are exceeded. Persistent failure to meet these
limits warrant investigation into applicable test parameters such
as re-validationof standardsolutionsand other pertinentvariables.

8.4 Tolerances for all values given within this method are to within the
first, non-zero,significant integer, includingthe number 10, that
is specified. For example, 5 mL implies accuracy to within +/- I
mL, while 5.0 mL implies accuracy to within +/- 0.1 mL. If 100 mL
is specified, it implies accuracy to +/- 10 mL.

g.o METHOD PERFORMANCEAND SPECIFIC QUALIFICATION

9.1 This cleanup method was tested over a six month period by the EPA
us'ingthe electron capture detector. Care was taken to exclude any
samples that formed an emulsion with the acid. The sample was
withdrawn well above the acid phase. Under these conditions, no
adverse effects associated with column performance and detector
sensitivityto PCBs was noted.

9.2 The EPA has determined through replicate analyses of 7-14 samples
employing several aroclors that an MDL of I mg/kg is reasonable for
waste oil samples. Analysis of spiked waste oils at PNL has found
an MDL of 0.1 to 0.4, depending on the aroclor, is quite reasonable.
The difference is most likely attributable to the EPA employing
packed column methods
rather than the higher resolution provided by capillary column in
analysis method PNL-ALO-346. Either method provides limits lower
than currently required by the regulatory detection needs at this
time.

g.3 This procedure is self qualifying due to dependence on analytical
standards, lt is qualified additionally through quality control
samples and by IndependentTechnical Review.
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PNL TECHNICALPROCEDURE I

TITLE: PNL-ALO-380: DETERMINATIONOF CARBON IN SOLIDS USING THE
COULOMETRICS CARBON DIOXIDE COULOMETER (replaces 7-40.37)

1.0 APPLICABILITY

This procedure can be used for determining total organic carbon and
total carbon in solid samples.

2.0 DEFINITIONS

None

3.0 RESPONSIBLE STAFF

Analyst
Cognizant Scientist

4.0 PROCEDURE

4.1 Equipment and Haterials

• CoulometricsModel 5011 COm Coulometer

• CoulometricsModel 5020 To_calCarbon Apparatus
• CoulometricsModel 5022 Ladle Components
• Analytical balance (capable of weight to 0.1 mg)
• Purified 02
Anhydrous magnesium perchlorate

• Acid Dichromate on silocel (from vendor)
• Manganese dioxide
• 45% KOH (wt/vol)
• Barium Chromate
• Reduced Silver
• Quartz wool
• Potassium Iodide

• Coulometer Cathode Solution (proprietary)
• Coulometer Anode Solution (proprietary)

4.2 Description of Procedure

Samples are combusted in an oxygen atmosphere to convert organic
and inorganic forms of carbon to carbon dioxide (C02). The

Author Date ProjectMgr. Date QAD Representative Date

DL Baldwin BM GiIIespie GK Gerke

Technical Reviewer Date Line Mgr. __ .// / Date Other Date

GA Ross AG KincI // '.oriqinalsiqnatures on file
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combustion temperature is selected (up to 1100"C) either to
completely oxidize all carbon forms, or to selectivelyoxidize
only the organic carbon components. The combustion product gases
are swept through the barium chromate catalyst/scrubberto ensure
complete oxidation of carbon to COy. Non-carbon combustion
products such as SOy, SO., HX and NO , are removed from the gas
stream by a series 6f chemlcal scrubbers. The CO2 Is then
measured with the CO2 coulometer.

The coulometer cell is filled with a proprietary solution
containing monoethanolamineand a colorimetric indicator. A
platinum cathode and a silver anode are positioned in the cell and
the assembly is positioned between a light source and a
photodetector in the coulometer.

When a gas stream passes through the solution, CO is
quantitativelyabsorbed,reacting with monoethano_amineto form a
titratable acid (hydroxyethylcarbamicacid). This acid causes the
color indicator to fade. Photodetectionmonitors the change in
the solution's color as percent trasmittance (%T). As the %T
increases, the titrationcurrent is automatically activatedto
stoichiometricallygenerate base at a rate proportionalto the %T.
When the solution returns to its original color (original%T), the
current stops.

The titration current is continally measured and integrated to
operator selected units on the digital display.

A summary of the chemical reactions occurring in the coulometer
cell is given below.

COz + HOCH2CH2NH2 ---> HOCH2CH^NHCOOH
monoethanolamine hydroxy_ethylcarbamic acid

I" + Ago ---> AGI(s) + e"

2 H20 + 2e- ---> Hz (g) + 20H-

HOCH2CH_NHCOOH+ OH- ---> HOCH2CH2NHCO0"+ HzO

4.2.1 Initial Systems Check

......::'iF:"F"_._.ii_i_i_i_i__'"_?"C_:!I"_:_

I
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4.2.1.1 Set coulometer switches as follows:

Mode" 15 (Calibration)
Time" 10.0 Minutes
Run/L_tch: Latch
Counts/Time: Counts

4.2.1.2 Place shorting strap between Red & Black
Terminal outlets, connecting Red-to-Red & Black-
to-Black.

4.2.1.3 Turn on main power switch & cell current.

4.2.1.4 Rotate %T adjustment until approximately200 + 5
mA of current is seen on the digital current
meter. Consult systems manual and/or cognizant
scientlst if problems arise.

4.2.1.5 Depress the reset lever.

Every 10 seconds the digital volt meter (DVM)
should freeze at approximately 100,000_+500.
If the value displayed is out of range, recheck
the settings on the coulometer, and repeat the
test. If further difficulties are encountered,
consult cognizant scientist and/or systems
manual.

4.3 Ce'!,lFilling and Cell Startup

4.,3.1 Fill the body of the coulometer cell with 50-100 ml of
coulometer cathode solution.

4.3.2 Place the stir bar (magnet) in the bottom of the cell
body.

4.3.3 Insert the cell top, which contains the coiled platinum
= electrode into the cell.

4.3.4 Add approximatelyI/4" la.,_.rof potassium iodide (KI) to
the bottom of the side arm (anode compartment)of the
coulometer cell.

4.3.5 Fill the anode compartmentwith approximately 12-20 ml of
coulometer anode solution.

" 4.3.6 Place the solid silver electrode in the anode compartment
with the silver in the solution.

Procedure No. I Revision No. I Effective Date I Page IDIMI -AI t__'_QI'_ rl ntr 1,_ I _ ,-,
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4.3.7 Place the assembled cell in the coulometer cell holder.
The cell shall be positioned with the anode compartment
extending out of the front of the holder and the platinum
electrode and cell pointing toward the back of the
holder, out of the light path.

4.3.8 Turn on the mcin power switch.

4.3.9 Rotate the cell until a maximum% Transmittance (%T) is
achieved.

4.3.10 Adjust the %T until the %T meter shows 100%.

4.3.11 Attach the electrodes to the cell outlet terminals
connecting red to red and black to black. (Red - Anode
and Black = Cathode).

4.3.12 Turn on the coulometer cell current.

4.3.13 Allow the cell current to titrate the cell solution to
its end point (solutioncolor becomes blue with a %T of
approximately29). (Coulometercathode solution shall be
replaced daily or when over 100 mg of C has been
titrated.)

4.4 Oxygen PrescrubberFilling (KOH Scrubber)

4.4.1 Remove the dispersion tube, bushing and the O-ring from
the KOH scrubber assembly.

4.4.2 Place 15 to 20 ml of the KOH solution in the body of the
KOH scrubber. (45% [wt/vol] KOH)

4.4.3 Replace the dispersion tube, O-ring and bushing. Slide
the dispersion tube through the bushing and O-ring so the
fritted end is near the bottom of the scrubber.

4.4.4 Hand tighten the bushing/O-ringseal and place the filled
scrubber in its holder.

The KOH solution shall be changed about every two weeks
or when the solution becomes thick and foamy. If a fresh
KOH solution is foamy, dilute the solution with deionized
water.

4.5 Magnesium Perchlorate Post Scrubber (Filling)

4.5.1 Remove the silicone scrubber tube fittings from the glass
scrubber tube.

I Pr°cedureN°" IRevlsi°nN°" IEffectiveDate I Page I
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4.5.2 Place a small plug of quartz wool into one end of the
tube.

4.5.3 Fill the tube with gently packed magnesium perchlorate.

4.5.4 Secure the perchlorate into the tube with another small
plug of quartz wool.

4.5.5 Replace the silicon rubber tube fittings and attach the
tube to the post-combustionscrubber panel.

Magnesium perchlorate will form a solid mass when it
becomes hydrated. This mass can cause a block in the
system and shall be changed on a daily basis, or when the
gas flow through the tube becomes blocked.

4.6 NOx Scrubber FiIling

4.6.1 Remove the silicone scrubber tube fittings from the
scrubber tube.

4.6.2 Place a small plug of quartz wool in one end of the tube.

4.6.3 Fill 2/3 of the tube with acid dichromate, and secure it
in place with another quartz wool plug.

4.6.4 Fill the remaining I/3 of the scrubber tube with MnOz and
secure it in place with another quartz wool plug.

4.6.5 Replace the silicone scrubber tube fittings and attach
the tube on the post-combustionscrubber panel.

The NOX scrubber shall be changed if it becomes wet or
when a green cast is apparent in about 75% of the acid
dichromate (indicatingthe dichromate is spent). There

is no visible indication that the MnOz is exhausted and
shall be changed when the dichromate is replaced.

4.7 Set Oxygen Flow

Regulate the pressure of the oxygen supply to 5-10 psi, and set
the oxygen flow at 75-125 cc/min on the flow meter. Make sure all
oxygen lines are connected and leak free.

4.8 Furnace Settings

4.8.1 Move the three-positionswitch on the furnace (figureVll
in InstrumentationManual System 150) to the upper
position to turn on both the fan and the heat.

ProcedureNo. I RevisionNo. I EffectiveDate J Page I- Innl 5 of o• ii1,. d, ,i.._.w
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4.8.2 Set the furnace temperature to the desired value by
depressing the button on the temperature controller and
turning it at the same time until the desired temperature
value appears on the display.

4.8.2.1 For total carbon analysis set the furnace
temperature to between 900 and I000'C. Nominal
is I000°C.

4.8.2.2 For total organic carbon analysis set the
furnace temperature to between 500 and 750"C.
Nominal is 600°c.

4.9 Mode Selection Thumbwheel Setting

For the mode selection setting refer to section: Model 5011, Page
3 of the . . InstructionManual System 150 . . . for settings
(usual setting is position 2).

4.10 Run Latch Mode Setting

Set the run latch mode switch to latch. This will freeze the
display at the end of each run.

4.11 Time Set Switch

4.11.1 Set the time switch to 10.0 minutes. (Lengthof time
needed to run samplesvaries from sample to sample.
Familiarity and experience with the equipment will give
the operator knowledgeof the best times to use. lt may
be prudent to pre-run samples to determine analysis time
required and best approximate sample size.)

4.11.2 Record length of time used to run the samples in the TOC
LRB.

4.12 Sample Analysis - Solid (Organicand Total Carbon)

4.12.1 Set up the instrumentaccording to steps 4.3 through 4.9
(step 4.8 will give the furnace setting for either
organic or total carbon).

4.12.2 Blank determination: Insert the ladle with the empty
platinum boat (see note on alternate boat in section
4.12.9) into the furnace tube and replace the endcap
(hand tight only). Do not push the ladle into the
furnace heat zone.
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4.12.3 Wait until background noise drops to normal levels
(approximately I-2 minutes), then slide the ladle into
the heat zone. (This allows COz introduced upon opening
of the system, to be removed.)

4.12.4 Push the coulometer reset.

4.12.5 When all the CO2 has been evolved and titrated,
(recognizedby a 1. stable coulometer reading or 2. a
reading equal to the blank count rate, or 3. at the end
of the pre-set time), remove the ladle from the furnace
and allow the ladle to cool before beginning the next
analysis. Record the value on the digital volt meter
(DVM) in the LRB.

4.12.6 Repeat the blank determination until consecutive
determinationsdiffer by less than 0.5 pg for every 10
minutes of analysis time (i.e.- A 20 minute analysis
would require consecutive blank values differ by less
than 1.0 pg C). Record the blank data in the TOC LRB.

4.12.7 Standard Analysis: Weigh a standard into a platinum
boat.(See note on alternate boat in section 4.12.9)
Place the boat into a coo____!lladle. Record weight of
standard and identificationof balance in LRB.

Standard should contain approximately 1.5 to 3 mg of
carbon.
Currently no EPA standards for TOC are available. Kodak
a- D-Glucose is beinq used as a standard. _"_::'_!_.:.:.:.:._.::.:-:-:._:..,...-.-:.:-/.-,-..x.:,.-/.,,:.:.:,.::<-..:.:.:..:.:..::._,:::.:.x<.:,:..:-..:-..:..._.,.::.:-...--,:.:_.×-,:,._,._.;.:.:..-:-..:.:.:_.:,:.:_.:,..-._.-_..-:.::._:._:.,<.,..:_.:-..:.:-..:_,_:.-._.:..x.,...-:.:_:_:_::..t.::..w.;_.:. ........_:._::_._:_.-',/e:_::-:.:_._:_:_;:::::::I,L:._._::_::..::::l_.__::::::._:_._:_ _:_:_:_:_:._::_:::::_:_:::::::_:_!_!i..':.!_.'.-_._!_!_!_!!!i'.;.!:i:ii!:!_!_.
:_:.-w,._._._.:_:._:_:.:..:_.-._._._w-,w_:.:.-_._.,w._._..;--.._...,,.,.,w._._::.:.:_ ._..:_:....,,_:_:_._.._..._.:_-:..... _:._.:;'"._.._..:!:!:i:_.;:_:_:_i::_:i::.:i:_:_i_i_
•'.'.:.:.:.:::-:-:.:-:-:-.'.:-:.:.:,:.:-'.:-....:::.:::-:.:::::._:<::_:_:_:_:_:_:_:_:_:_:_:_:_:_:::_:::_:_:::::::;_::::_:_:::_:_'_:_:_:_:_:':_:_:_+:..-:'_..:.:.:.:.:..'_i_..:.:.:.:...:::.:.::-.:.======================================._,_:,_.__$;.:._.;_._][_!._.:.:_::_:;_!:_:!:!:!:_:_T_!:>.!:!_ tC(_:::!:_._:!:!:_l_:!:!_.<_!:_.::_<__:jJ[_i_.,.__:!.:_:_'._._,_!:_'.._:,__I_!:!_:::::::'_'_".:.:.:.:....:.,:.:.:..::•:.:..........
:.:.I.::.._t.....,_.....'_..,:ii i ._ T.:::.::._...._...:._'_...:$:i: ::.,_.:._...'_.._::::::_. _:_.W'::;:;:_:._:..__ ._.._. _:_::>_ _ _::_: _ _ _:_ :::._.._ ;.".::._._-_:_i:4::.',t.::_: _i

4.12.8 Repeat steps 4.12.2 through 4.12.5, using standards. The
number of standardsto be run will be determined by the
analyst or customer specifications. Normally, a minimum
of two standardsevery 8 hour shift shall be run.

4.12.9 Weigh the sample into a platinum boat. Alternatively,a
ceramic boat may be used if sample attacks or reacts with
platinum. Optimal sample weight will depend upon
quantity of carbon in sample. For unknown material,
nominal sample weight is 100 mg. This amount may require
being increasedor decreased, as directed by cognizant
scientist. Record weight of sample and tared boat and
indentificationin LRB. Place the boat into a coo___!
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ladle. Record weight of sample and balance
identification(if different from step 4.12.7) in LRB.

4.12.10 Repeat steps 4.12.2 through 4.12.5, using samples.

4.12.11 Calculations:

% Carbon = (displayvalue in I/qC) - (blankvalue in _ C) X 100 I

sample weight in//g (RecoveryFraction)

The % C should be corrected for the less than 100% recovery of Std. Typically
92-97%.

5.0 References

5.1 InstructionManual System 150, Coulometrics, Inc. Golden Co
80403.

5.2 E.W.D. Huffman, Performanceof a New Automatic Carbon Dioxide
Coulometer, MicrochemicalJournal, 22, 567-573 (1977).

5.3 Total and Organic Carbon by Coulometric Detection, ASTM D-4129-82.

ProcedureNo. Revision No. EffectlveDate Page

PNL-ALO-380 0 DEC 12, 1991 8 of 8



iml ........ IPNLTECHNICALPROCEDURE,,,

TITLE: PNL-ALO-381,DETERMINATIONOFTC, TOC, ANDTIC IN RADIOACTIVE
LIQUIDS, SOILS, ANDSLUDGESBY HOTPERSULFATEMETHOD(Replaces
7-40.47)

APPLICABILITY

This test procedure covers the determination of total carbon (TC), total
organic carbon (TOC) and/or total inorganic carbon (TIC) in a variety of
sample types, including ltquids, soils, sludges and solids, as would
particularly be expected from radioactive waste storage tanks. The radiation
involved may range from mildly radioactive liquids, which may be handled in a
fume hood, to intense, gamma-active sludges, requiring shielded cell
operation. This test procedure covers the oxidation/extraction method of hot
persulfate oxidation. This oxidation/extraction methodwill cause oxidation
of carbon species present, including organic species as well as inorganic
carbonates, excluding elemental carbon, such as graphite. The percent
recovery must be determined by standard analysis. The methodallows a two
step process providing TOCand TIC on the sample. High caustic levels or high
fluoride causes no interference or instrumental problems.

Original references for the hot persulfate procedure are included in Section
2.0, references 2.3 - 2.6.

DEFINITIONS

LRB - Laboratory Record Book

RI_SPONSIBLESTAFF

Cognizant Scientist

Responsible for providing information to Analyst or changing
experimental conditions, as noted in procedure, dependent upon sample
requirements.

Analyst

Responsible for performing step-by-step procedure.

_/k-'4/qZ. _f_ )_( ,_ Date QADRepresentative

.' Wetnmr
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1.0 Discussion

This procedure uses the oxidation/extraction methodof hot acidic
persulfate oxidation, followed by measurementwith the UIC Coulometrtcs
Carbon Analyzer coulometry detector. Excesspotassium persulfate
oxidant, added to heated sulfurtc acid solutton with stlver catalyst,
causes oxidation of all carbon species. All carbon is oxidized to CO2,
and swept away by the oxygen carrier gas. The gas is carried to the
Coulometrtcs Analyzer, measured, the result calculated and displayed
directlyin ug carbon. The methoduses a CoulometrlcsAcidification
unit,modifiedfor this procedurefor the hot persulfate

_, oxidation/extraction,with the operationdescribedin procedurePNL-ALO-
380 (Analysis of Solid Samples for Carbonate By Use of Coulometrtcs

i Model 5011 Coulometer).
i
t
' The method provides either a) a one step process resulting in TC on a
t sample or b) a two step process allowing a separate measurementof TOC
t and TZC on the samesample. In case a), the persulfate/sulfurtc acid
, converts forms of carbon, organic and inorganic, to CO. for measurement.

In case b), first the sample is acidified with heated _ulfurtc acid,
convertingonly inorganiccarbonto CO_,providingthe TIC result. Then
the reactionflaskis opened,the pers_Ifateand silveradded,and the
flask closed and reheated. The organic carbon is then conver+.ed
providing the TOCresult.

Original references for the hot persulfate procedure are tncluded in
Section2.0, references 2.3 - Z.6.

1.1 Apoaratus land Reagents

1.1.1 Coulometrtcs, Model 5030 Acidification Apparatus

1.1.2 Sulfuric acid, 4 l_ (2 _);' prepare by diluting 110 (_+5)mL
of concentrated, reagent-grade sulfuric acid to 1000 (_+5)
mL with deionlzedwater.

I.1.3 Potassiumpersulfate,(potassiumperoxydisulfate),
crystals, reagent-grade.

1.1.4Silvernitrate,2 _M;prepareby dissolving34 (_+0.I)g of
reagent-gradeAgNO_in 100 (-+I)ml of deionizedwater.

1.1.5Ascaritefor the removalof CO2 from oxygencarriergas.

A
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1.2 Preparation

1.2.1 Set up Coulometrtcs Acidification unit for normal
operation per Procedure 7-40.36 (Analysis of Solid Samples
for Carbonate By Use of Coulometrtcs Model 5011
Coulometer). Connect outlet gas line to coulometer.

1.2.2 Set up Coulometrics Coulometer Analyzer for normal
operation per procedure 7-40.37.

1.2.3 Prepare all reagents for operation, i.e., solid
persulfate, silver nitrate, sulfuric acid in pipettor
container, etc.

1.2.4 Turn on the power switch to the coulometrtcs 5030 unit.

1.2.5 Set the heater to 60%. This can be increased or decreased
as specified by the cognizant scientist. Record change in
LRB.

1.2.6 Set the INT/EXT switch to INT.

1.3 .InitiAlSystems Check

1.3.1 Set Coulom:ter switches as follows:

Mode: 15 (calibration)
Time: 10.0 minutes
Run/Latch: Latch
Counts/Time: Counts

1.3.2 Place shorting strap between red & black terminal outlets,
connecting red-to-red & black-to-black.

1.3.3 Turn on both main power switch & cell current.

1.3.4 Rotate %T (transmittance)adjustment until approximately
200_+5mAof current is seen on the Digital Current Meter.
Consult cognizant scientist and/or systems manual if.
problems arise.

1.3.5 Depress the reset lever.

Every 10 seconds the digital volt meter (DVM) should freeze at
approximately 100,000 + 500. If the value displayed is out of
range, recheck the settings on the coulometer and repeat the
test. If further difficulties are encountered, consult
cognizant scientist and/or systems manual.

Procedure No. Revision No. Effective Date Page
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1.4 Coulomet_r Set-Uo

1.4.1 Turn on the main power swttch

1.4.2 Rotate the cell until a maxtmum% transmittance (%T) ts
achieved.

1..4.3 Adjust the %Tuntil the meter shows100%.

1.4.4 Attach the electrodes to the cell outlet terminals
connecting red to red and black to black. (red - anode
and black - cathode).

1.4.5 Turn ONthe coulometer cell current.

1.4.6 Allow the cell current to tttrate the cell solutton to Its
end point (solution color becomesblue wtth %T of
approximately 29), within 20 minutes.

1.4.7 Rotate the MODEselection thumbwheel to select desired
units for analysis. There are sixteen (16) possible MODE
selections. More information on the derivation and use of
the MODEselections can be found on Table I in the section
titled, ELECTRICALDESCRIPTIONOF SUBASSEMBLIES,ot' the
Coulometrics Instru_:ion Manual System 150.

The following units are available:

0 Cts direct coulometer counts.

1 pg C micrograms carbon (C) to 0.1 units.

2 pg C microgramscarbon (C) to 0.01 units.

3 mg C/L milligramscarbon/literto 0.1 units
for a 0.2 ml injection.

4 pg CO2 microgramsCO2 to 0.1 units.

S pg CO3 micrograms CO3 to 0.1 units.

6 pg 0 micrograms oxygen (0) to 0.1 units.

7 pg H micrograms hydrogen to 0.1 units.

8 pg HzO microgramswaterto 0.1 units.

g pg equiv, microgramequivalentto 0.1 units.



4 PNL TECHNICALPROCEDURE I

10 mg C/L um milligrams carbon/liter to 0.1
units for manual operation of the
Model 5090.

11 mg C/L am milligrams carbon/liter to 0.1 units
for automated operation of the Model

' 5090.

12 pg C c/c micrograms carbon to 0.1 units for
automated operation of the Model 102-
C, 105-C and 106-C.

13 OPT A option

14 OPT B option

15 Caltb calibration mode

Position 2 is the selection being used for this method.

1.4.8 Rotate the TIME SET thumb wheel to the desired analysis
time, twenty (20) minutes, or as specified by cognizantscientist.

1.4.9 Set the RUN/LATCHswitch in the LATCHposition for
timed analyses.

1.4.10 Set the COUNTS/TIMEswitch to the COUNTSposition.

The digital display will show thp current measurement
in the units selected in step 1.4.7. If the switch is
in the TIME position, the display will show the lapsed
time since the last reset.

1.4.11 Set the carrier gas (oxygen) flow to 75-100 cc/min.

1.5 Blanks, Standards, Samples

1.5.1 Blanks, standards and samples shall be analyzed
identically. Separate TIC and TOC blanks are required.

1.5.2 Consecutive blanks should agree within 10 ug to be
considered stable. 2 or 3 blanks are generally
sufficient.
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1.5.3 TIC and TOC standards used shall be as specified by
cognizant scientist and recorded tn LRB.

1.5.4 Run at least two standards each for both TIC and TOC.
Compare results obtained for consecutive standards. If
they agree within 3 _, relative, proceed. If not,
repeat standards until 3 % agreement is reached.

1.5.5 If recoveries are satisfactory (90-102_,), proceed to
the analysis of samples. Zf not, consult cognizant
scientist before proceeding.

1.5.6 Run samples, using Section 1.6. If duplicate samples
are to be run, then a stngle analysis of each is
sufficient. If singular sample is to be run, then
duplicate analyses will be performed on it (unless the
customer or cognizant scientist specifies differently).

1.6 Analysis

1.6.1 Load sample flask with material to be analyzed, or
leave empty for blank run. Record wetght to +O.O001g
or volume to_+ 1 ul in LRB. Typical sample weight is50-150mg.

1.6.2 If total carbon (TC) only is to be analyzed go to step
1.6.8. For TIC analysis continue to next step.

1.6.3 Instal] flask and allow system to purge of COz (approxone minute).

1.6.4 Inject 2-10 ml (consult cognizant scientist as to
correct amount) of sulfuric acid into Flask and
IHMEDIATELYreset coulometer. Lower Flask into heaterwell.

1.6.5 When all of the COz has been evolved and titrated
(stable coulometer display or end-of-time locked
result), record the displayed value. Calculate the
amount of inorganic carbon (TIC) in the sample (or
standard) according to:

Procedure No. Revt s i on No. Effect ! ve Dat • Page
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Standard: Recovery factor (TIC) - uaC (displayed) - uaC (blank)
ug C in TIC standard

TIC: % Carbon (TIC) - uaC (di sol ayed) -_qC (blank) x 100
wt. sample (ug) x Recovery Factor

1.6.6 Record calculations and results in LRB.

1.6.7 Raise sample flask from heater well and open.

1.6.8 qdd 2.0 +0.1 g solid persulfate to flask. Add 100 +
5,g silver nitrate solution to flask IMMEDIATELYand
QUICKLYAS POSSIBLE install and close Flask.

1.6.9 IMMEDIATELYreset coulometer.

1.6.10 If analyzing For total carbon (TC) only, allow system to
purge for one minute. If analyzing For TOC, allow no
purge time. Reset coulometer if analyzing For TC.

1.6.11 For TOC inject 2-5 ml (consult cognizant scientist as to
correct volume) of sulfuric acid into flask. If TC
inject 2-10 ml (consult cognizant scientist). Lower
flask into heater well.

. o

1.6.12 When all of the CD. has been evolved and titrated< ,

(stable coulometer display or end-of-time locked
result), record the displayed TC or TOC value.
Calculate the amount of total carbon or organic carbon
(TC or TOC) in the sample (or standard) according to:

Standard: Recovery (TC or TOL.) . uaC (displayed) - _qC (blank) _

ug C in standard

TC or TOC: % Carbon (TOC or TC) - _qC (displayed1 - _qC (blank) x 100
wt. sample (ug) x Recovery Factor

1.7 Procedure Qual i fication

This procedure is considered self-qualifying due to its
dependence on analytical standards and ts considered qualified
through the independent technical review of the procedure.

i
illl
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TITLE: PNL-ALO-3b._(Replaces7-40.36 & PNL-.SP-78),ANALYSIS OF SOLID
SAMPLES FOR CARBONATE BY USE OF COULOMETRICSMODEL 5011 COULOMETER

1.0 APPLICABIL][TY

This procedure can be used for determining carbonate in solid samples.
Inorganiccarbon levels from ppm to pure carbonate can be determined by
this procedure.

2.0 DEFINITIONS

None

3.0 RESPONSIBLE STAFF

Analyst
Cognizant Scientist

4.0 PROCEDURE

4.1 Equipment and Materials

• Model 5011 Cc',lometricsCoulometer

Model 5030 C ulometrics Carbonate Carbon Apparatus
• 45% (Wt/Vol) KOH solution
• 50% KI Solution (acidifiedto pH 3)
• 2N H/SO.
• K/ crys_tals
Coulometer anode solution (proprietary)
Coulometer cathode solution (proprietary)

• Analytical balance (0.1 mg)

4.2 Description of Procedure

Samples are acidified in a heated reaction vessel to evolve

inorganiccarbon in the form of COz. Carbon dioxide - free air
sweeps the CO2 through a scrubbing system into the CO2 coulometer
for detection.

Author Date ProjectMgr. Date QAD Representative Date

DL Baldwin 8/i/89 N/A LJ Ethridge 8/1/89

Technical Reviewer Date Line Mgr. Date Other Date

All original signatures on file
N/A WC Weimer 8/I/89
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4.3 Cell Filling

4.3.1 Fill the body of the coulometer cell with 50-100 ml of
coulometer cathode solution.

4.3.2 Place the stir bar (magnet) in the bottom of the cell body.

4.3.3 Insert the cell top, containing the coiled platinum
electrode, into the cell. Position the top with the
electrode on the side opposite the fritted side arm.

4.3.4 Add approximatelya I/4" layer of potassium iodide to the
bottom of the side arm (anode compartment)of the coulometer
cell.

4.3.5 Fill the anode compartmentwith approximately 12-20 ml of
coulometer anode solution.

4.3.6 Place the solid silver electrode in the anode compartment
with the silver in the solution.

4.3.7 Place the assembled cell in the coulometer cell holder.

The cell should be positionedwith the anode compartment
extending out the front of the holder and the platinum
electrode and cell pointing toward the back of the holder,
out of the light path.

4.4 KOH Scrubber (air scrubber) Filling

This scrubber is used to remove CO_ from the air (carrier gas). A
solution of 40-45% (wt/vol) potasslumhydroxide (KOH) is a
satisfactoryscrubbing solution.

The KOH solution should be changed once every week during regular
use or when the solution becomes thick and foamy. If a fresh KOH
solution is foamy, it should be diluted with deionized or
distilled water.

4.4.1 Weigh out 40-45 grams of KOH and dissolve in 100 ml with
deionizedor distilled water.

4.4.2 Remove the dispersion tube, bushing and O-ring from the KOH
scrubber assembly.

4.4.3 Place 15-20 ml of KOH solution in the body of the KOH
scrubber.

i
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4.4.4 Replace the dispersion tube, O-ring and bushing. Slide the
dispersion tube through the bushing and O-ring so the
fritted end is near the bottom of the scrubber.

4.4.5 Hand tighten the bushing/O-ringseal and place the filled
scrubber in its clamp.

4.5 Sample Scrubber Filli.nq

Common product gases from the acidificationof most materials can
be removed with one of the following scrubber solutions:

a. Saturated silver sulfate (Ag2S04)acidified to pH 3.

b. Three percent silver nitrate (AGN03)acidified to pH 3.

c. Fifty percent Potassium Iodide (KI) acidified to pH 3.

KI is the scrubbing solution that is currently used.

The scrubber solution should be changed on a weekly basis
during regular use, or if the frit becomes clogged, or if
the analysis blanks become very high.

4.5.1 Weigh out the appropriateamount of chemical to prepare
100 ml of scrubbing solution.

a. Ag2SO4 - 3-6 grams

b. AgNO3 - 3 grams

c. KI - 50 grams

4°5.2 Dissolve the chemical in approximately100 ml of deionized
or distilledwater.

4.5.3 Fill the fritted sample (silver) scrubber with 10-15 ml of
the scrubbing_olution.

4.5.4 Acidify the solution in the scrubber to approximatelypH 3.

Sulfuric acid is recommendedfor the acidificationof
scrubber solutions.

4.5.5 If using one of the silver solutions, add I ml of 30%
hydrogen peroxide (H202) to the solution in the scrubber on
a daily basis.
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4.6 Acid for COz_Evolution - Preparation and Fillinq

A variety of mineral acids can be used for the evolution of COz.
Depending on the sample composition, certain acids may have
advantages over others. The following acids can be used. The
proper acid should be selected by the cognizant scientist.

• Sulfuric Acid (2N _S04) - Precipitat.ion of sulfates may
occlude someof the'sample's inorganic carbon.

• Perchloric Acid (2N HCIC4) - Non-oxidizing in a dilute
solution. Host perch]orate salts are soluble. Care should
be taken to avoid concentrating the acid.

• Hydrochloric Acid (2N HCl) - HCI from the acid can overload
the scrubber. If HC1 is used an auxiliary scrubber is
recommended.

(The method is currently being run using 2N HzS04.)

With some samples it is often desirable to add a dispersing
agent to aid in the wetting or solubilizing of the sample.
Aerosol OT proprietary is often used.

Antifoam agents such as Dow-Corning Emulsion AF can be used
if sample foaming is troublesome.

When there is concern about the oxidation of organic
materials in a sample (as in soil analysis), antioxidants,
such as SnC]2 or FeSO4, can be added.

For special applications, other acids and/or differing acid
concentrations may be desirable. Contact the cognizant
Scientist for correct application of the various acids.
Record the acid used in the appropriate LRB.

4.7 Instrument Set up

4.7.1 Turn on the main power switch

4.7.2 Rotate the cell until a maximum% Transmittance (%T) is
achieved.

4.7.3 Adjust the %T until the %T meter shows 100%.

4.7.4 Attach the electrodes to the cell outlet terminals
connecting red to red and black to black. (Red = Anode
and Black = Cathode).

[ Procedure No. I RevisionNo. I EffectiveDate ] PageDMI _AI (__'_Q'_ 0 0 11 /0(_ Jl ,,4¢ ¢)



4.7.5 Turn ON the coulometer cell current.

4.7.6 Allow the cell current to titrate the cell solution to
its end point (solution color becomes blue with %T of
approximately 29).

4.7.7 Rotate the MODEselection thumb wheel until the desired
units For analysis are displayed. There are sixteen (16)
possible MODEselections. More information on the
derivation and use of the MODEselections can be found on
Table [ in the section on ELECTRICALDESCRIPTIONOF
SUBASSEMBLIES,of the Coulometrtcs Instruction manual
system 150.

The following units are available:

0 Cts

I /_gC micrograms Carbon (C) to 0.1
units.

2 /_gC micrograms carbon (C) to 0.01
units.

3 mg C/L milligrams carbon/liter to 0.1
units for a 0.200 ml injection

4 /_gCO2 micrograms CO2 to 0.1 units.

5 /_gCO3 micrograms CO 3 to 0.1 units6 /_g micrograms oxygen (0) to 0.I
units.

7 /_gH micrograms hydrogen to 0.1 units.
8 /_gH20 micrograms water to 0.1 units.
9 /_gequiv, microgram equivalent to 0.1

units.
10 mg C/L um milligrams carbon/literto 0.1

units for manual operaticn of the
Model 5090.*

11 mg C/L am milligrams carbon/liter to 0.1
units for automatedoperation of
the Model 5090.*

12 /_gC c/c micrograms carbon to 0.1 units
for automated operation of the
Mode102-C, i05-C and I06-C.

13 OPT A option
14 OPT B option
15 Calib calibrationmode

Position 2 is the selectionbeing used for this
method.

A
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4.7.8 Rotate the TIME SET thumb wheel until the desired
analysis time is displayed. Five (5) minutes is an
approp_'iatelength of time.

4.7.9 Set the RUN/LATCH switch in the LATCH position for
timed analyses.

4.7.10 Set the COUNTS/TIME switch to the COUNTS positio_.

The digital display will show the current measurement
in the units selected in step #I. If the switch is
in the TIME position, the display will show the
lapsed time since the last reset.

4.7.11 Turn on the power switch to the coulometrics5030
unit.

4.7.12 Set the air flow to 75-100 cc/min.

4.7.13 Set the heater to 60%. This can be increased or
decreased as recommended by the cognizant scientist.

4.8 Systems Blank

4.8.1 Attach the sample tube and allow the system to purge
itself of CO2 (approximatelyI minute).

4.8.2 Move the sample column into position so the sample
tube is in the heater insulating ring.

4.8.3 Dispense 2 ml of acid into the system

4.8.4 IMMEDIATELYreset the coulometer.

4.8.5 _hen all of the CO^ has been evolved and titrated
(recognizedby a s_cablecoulometer display), record
the display value.

4.8.6 Repeat steps 4.8.1 through steps 4.8.5 until a stable
blank is achieved. Consecutiveblanks should agree
within 0.5 mg to be considered as stable. Usually
2-3 blanks are sufficient.

4.9 Running Standards and Samples

4.9.1 Charge a known weight of sample or standard into a
sample tube. The sample size should be selected so

ProcedureNo. Revision No. EffectiveDate Page
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the sample contains I-3 mg of Jnorganlc carbon.
Standards to be used will be recommendedby the
cognizant scientist. The analyst will record the
manufacturer, the date of expiration and the lot
number of the standard in the LRB.

4.9.1.1 Weigh the sample or standard directly into
the sample tube. Record weight and balance
identification in LRB.

4.9.1.2 The sample tube does not need to be dry, but
must be acid-free to prevent premature
release of COz.

4.9.2 Attach the sample tube and allow the system to purge
itself of COz (approximately 1 minute).

4.9.3 Hove the sample column into position so the sample
tube is in the heater insulating ring.

4.9.4 Dispense 2 ml of acid into the system.

4.9.5 IMMEDIATELYreset the coulometer.

4.9.6 When all of the CO. has been evolved and titrated
(recognized by a stable coulometer display), record
the display value. Calculate the amount of inorganic
carbon in the sample (or standard) according to:

% Inorganic Carbon = /_qC(standard or sample) -uqC (blank) x 100
wt. sample (or standard) in pg

4.9.7 Run at least 2 standards using steps 4.9.1
through 4.9.6

4.9.8 Compare the results obtained for the standards. If
they agree with 3% relative, proceed. If not, run
another standard and compare the previous value.
Continue i n Lhi s way unti l consecuti ve standards
agree within 3% relative.

4.9.9 Compute the percent recovery of carbon in standards.

The formula for the calculation of % recovery is:

% recovery = % inorqanic C found (formula in 4.9.6) x 100
% inorganic C in standard

rocedure No. Revision No. EffectiveDate Page
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4.9.10 If recoveries are satisfactory (g5-I05%),proceed to
the analysis of samples. If not, consult the
Cognizant Scientist before proceeding.

4.9.11 Run the sample, using steps 4.9.1 through 4.9.6.
Only one aliquot of each sample will be run unless
the customer specifiesdifferently.

4.10 ProcedureQualification

This procedure is considered self-qualifyingdue to its dependence
on analytical standards and is considered qualified through the
IndependentTechnical Review of the procedure.

5.0 .REFERENCES

5.1 InstrumentManual Systems 150, Coulometrics Inc., Golden, CO.

5.2 E.W.D. Huffman, Performanceof a New Automatic Carbon Dioxide
Coulometer,Micro-chemical,Journal, 22, 567-573 (1977).
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TITLE: PNL-ALO-384,SOXHLET EXTRACTION

APPLICABILITY

This proceduredescribes the method for extractingnonvolatile and semi-
volatile organic compounds from soils/sedimentsamples or other solid matrices
and subsequent preparationof the extract. This proceduremay be used to
support additionalprocedures in compliancewith EPA Contract Laboratory
Program (CLP) or other programs/projectsas elected• This procedure is taken
directly from the SW 846 Method 3540B.

pEFINITIONS

None.

RESPONSIBLESTAFF

• Cognizant Scientist
• Analyst

PROCEDURE

See Attachment I for the details of the procedure.

Exceptions:

Section 3.0 - For interferencesto this method see PNL-ALO-344for
semivolatilesand PNL-ALO-347 for PCB/Pesticides.

Section 4.4 - Boiling chips will be approximately10/40 mesh (silicon carbide
or equivalent)and soxhlet extracted or heated to 400°C for 30 minutes.

Section 4.10 and 7.2 - % solids will be determined by an Analytical Chemistry
Laboratorygroup other than the Organic Group, therefore these sections are
not applicable.

Section 7.3 - Method 3500 and 3540B will not be followed for the surrogate and
matrix spiking solutions. Refer to technical procedures PNL-ALO-120for
semivolatileand PNL-ALO-347 for PCB/Pesticides.

_l_eele_ _ Date ProjectMgr. Date PQ Representative D/:t/_//"_/f _-_ . NA TL Ehle

Technical Reviewer Data Line Mgr. h _" Data Other_ ___ Data

EW H°_(_elg-
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Section 7.12 - SW-846, Section 4.3 of this Chapter will not be followed.
Refer to technical procedure PNL-ALO-345 for semivolatile analysis and PNL-
AL0-346 for PCB/Pesticides analysis.

Section 8.0 - Chapter one and method 3500 will not be followed. Refer to
technical procedure PNL-ALO-345 for semivolatile analysis and PNL-ALO-346 for
PCB/Pesticides analysis for appropriate quality control. A method blank,
spike, and spike duplicate are required every 20 samples or less, processed at
the same time. The client may impose more stringent frequency for these QC
samples.

Section g.O - Technical procedures PNL-ALO-345 and/or PNL-ALO-346 shall be
followed for spike recovery limits and actions taken in the event the recovery
is outside these established limits.

SPECIFIC OUALIFICATIONS

This procedure is based on standard,well understood methods and is therefore
self qualifying.

RECORDS

Records will be maintained and controlled so as to conform to the requirements
of the ACL Quality Assurance Plan, MCS-033.

TOLER_.NCES

Tolerances for all measurements made during an analysis shall be specified in
a manner consistent with the requirements in the ACL Quality Assurance Plan,
HCS-033.

REFERENCES

Soxhlet Extraction,SW-846, Method 3540B, Test Methods for Evaluation Solid
Wastes, Third Edition, United StatesEnvironmental Protection Agency, November
1986.
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METHOD3540B

SOXHLETEXTRACTION

1.0 SCOPEANDAPPL!CATION

1.1 Method 3540 ts a procedure for extracting nonvolatile and semi-
volattle organic compoundsfrom solids such as soils, sludges, and wastes.
The Soxhlet extraction process ensures intimate contact of the sample matrix
wt th the extraction solvent.

1.2 This method is applicable to the Isolation and concentration of
water Insoluble and sl tghtly water soluble organics in preparation for a
variety of chromatographic procedures.

2.0 SUR4ARYOF METHOD

2.1 The soltd sample is mixed with anhydrous sodium sulfate, placed in
an extraction thimble or between two plugs of glass wool, and extracted using
an appropriate solvent in a Soxhlet extractor. The extract ts then dried,
concentrated, and, as necessary, exchanged into a solvent compatible with the
cleanup or determinative step being employed.

3.0 INTERFERE(,_CES
?

3.1 Refer to Method 3500.

4.0 APPARATUSANDMATERIALS

4.1 Soxhlet extractor - 40 mmlD, wt.th 500 mL round bottom flask.

4.2 Drytng column- 20 mm [D Pyrex chromtographic column with Pyrex
glass wool at bottom.

.m

NOTE: Frttted glass discs are difficult to decontaminate after highly
contaminated extracts have been passed through. Columns without frits
may be purchased. Use a small pad of Pyrex glass wool to retain the
adsorbent. Prewash the glass wool pad with 50 mL of acetone followed by
50mL of elution solvent prior to packing the column with adsorbent.

4.3 Kuderna-Dan_sh (K-D) apparatus

4.3.1 Concentrator tube - 10 mL, graduated (Kontes K-570050-1025
or equivalent). A ground glass stopper is used to prevent evaporation
of extracts.

4.3.2 Evaporation flask 500 mL (Kontes K-570001-500 or
equivalent). Attach to concentrator tube with springs, clamps, or
equivalent.

3540B - 1 Revision 2
November 1990
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4.3.3 Snyder column - Three ball macro (Kontes K-503000-0121 or
equivalent).

4.3.4 Snyder column - Two ball micro (Kontes K-569001-0219 or
equivalent).

4.3.5 Springs - 1/2 inch (Kontes K-662750 or equivalent).

4.4 Botling chips - Solvent extracted, approximately 10/40 mesh
(siltcon carbide or equivalent).

4.5 Water bath - Heated, with concentric ring cover, capable of
temperature control (+_ S°C). The bath should be used in a hood.

4.6 Vtals - Glass, Z mL capacity, with Teflon lined screw or crimp top.

4.7 Glass or paper thimble or glass wool - Contaminant free.

4.8 Heating mantle - Rheostat controlled. B

4.9 Disposable glass pasteur pipet and bulb.

4.10 Apparatus for determining percent dry weight.

4.10.1 Oven - Drying.

4.10.2 Desiccator.

4.10.3 Crucibles - Porcelain or disposable aluminum.

4.11 Apparatus for grinding

4.12 Analytical bal ance - O.0001 g.

5.0. REAGENTS

- 5.1 Reagent grade chemicals shall be used in all tests. Unless
otherwise indicated, lt is intended that all reagents shall conform to the
specifications of the Committee-on Analytical Reagents of the American
Chemical Society, where such specifications are available. Other grades may
be used, provided it is first ascertained that the reagent is of sufficiently
high purity to permit its use without lessening the accuracy of the
determination.

5.2 Organic-free reagent water. All references to water in this method
refer to organic-free reagent water, as defined in Chapter One.

5.3 Sodium sulfate (granular, anhydrous), Na2SO4. Purify by heating at
400% for 4 hours in a shallow tray, or by precleaning the sodium sulfate with
methylene chloride. If the sodium sulfate is precleaned with methylene
chloride, a method blank must be analyzed, demonstrating that there is no
interferencefrom the sodium sulfate.

3540B - 2 Revision 2
November 1990
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-- 5.4 Extraction solvents
I

5.4.1 Soil/sediment and aqueous sludge samples shall be extracted
ustng etther of the following solvent systems:

•5.4.1.1 Acetone/Hexane (1:1) (v/v), CH3COCH=/CH6H_4.
Pesticide qualtty or equivalent.

NOTE: Thts solvent system has lower dtsposal cost and lower toxicity.

5.4.1.2 Methylene chloride/Acetone (1:1 v/v),
CH2CI_CH3COCH3. Pesticide quallty or equivalent.

5.4.Z Other samples shall be extracted using the following:

5.4.2.1 Methylene chloride, CH2C12. Pesticide quality or
equivalent.

5.4.2.2 Toluene/Methanol (10:1) (v/v), C6HsCHJCH3OH.
Pesticide quality or equivalent.

5.5 Exchange solvents

5.5.1 Hexane, C6H_4. Pesticide quality or equivalent.

5.5.2 2-Propanol, (CH3)2CHOH, Pesticide quality or equivalent.

5.5.3 Cyclohexane, Cell12. Pesticide qua]try or equivalent.

5.5.4 Acetonitrile, CH3CN. Pesticide qualtty or equivalent.

6.0 SAMPLECOLLECTION,PRESERVATION,ANDHANDLING

6.1 See the introductory material to this chapter, Organic Analysis,
Secti on 4.1.

q.

7.0 PROCEDURE

7.1 Sample Handling

7.1.1 Sediment/soil samples - Decant and discard any water layer
on a sediment sample. Mix sample thoroughly, especially composited
samples. Discard any foreign objects such as sticks, leaves, and rocks.

7.1.2 WaSte samples - Samples consisting of m_ltiphases must be
prepared by the phase separation method in Chapter Two before
extraction. This procedure is For solids only.

7.1.3 Dry waste samples amenable to grinding - Grind or otherwise
subdivide the waste so that it either passes through a 1 mmsieve or can
be extruded through a 1 mmhole. Introduce sufficient sample int_ the
grinding apparatus to yield at least 10 g after grinding.

3540B - 3 Revision 2
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7.1.4 Gummy, fibrous or oily materials not amenable to grinding
should be cut, shredded,or otherwise broken up to allow mixing, and
maximum exposure of the sample surfaces for extraction. The
professionaljudgment of the analyst is requiredfor handling these
difficult matrixes.

7.2 Determinationof sample% dry weight - In certain cases, sample
results are desired based on dry weight basis. When such data is desired, a
portion of sample for this determinationshould be weighed out at the same
time a'sthe portion used for analyticaldetermination.

WARNING: The drying oven should be contained in a hood or vented.
Significant laboratory contamination may result from a heavily
contaminated hazardous waste sample.

7.2.1 Immediately after weighing the sample for extraction, weigh
5-10 g of the sample into a tared crucible. Determine the % dry weight
of the sample by drying overnight at 105°C. Allow to cool in a
desiccator before weighing:

% dry weight = a of dry sample x 100
g of sample

7.3 Blend 10 g of the solid sample with 10 g of anhydrous sodium
sulfate and place in an extraction thimble. The extraction thimble must drain
freely for the duration of the extraction period. A glass wool plug above and
below the sample in the Soxhlet extractor is an acceptable alternative for the
thimble. Add 1.0 mL of the surrogate standard spiking solution onto the
sample (see Method 3500 for details on the surrogate standard and matrix
spiking solutions). For the sample in each analytical batch selected for
spiking, add 1.0 mLof the matrix spiking standard. For base/neutral-acid
analysis, the amount added of the surrogates and matrix spiking compounds
should result in a final concentration of 100 ng//_L of each base/neutral
analyte and 200 ng//_L of each acid analyte in the extract to be analyzed
(assuming a 1 _L injection). If Method 3640, Gel Permeation Chromatography
Cleanup, is to be used, add twice the volume of surrogates and matrix spiking
compoundssince half the extract is lost due to loading of the GPCcolumn.q.

7;4 Place approximately 300 mL of the extraction solvent (Section 5.4)
into a 500 mL round bottom flask containing one or two clean boiling chips.
Attach the flask to the extractor and extract the sample for 16-24 hours at
4-6 cycles/hr.

7.5 Allow the extract to cool after the extraction is complete.

7.6 Assemble a Kuderna-Danish (K-D) concentrator by attaching a 10 mL
concentrator tube to a 500 mL evaporation flask.

7.7 Dry the extract by passing it through a drying column containing
about 10 cm of anhydrous sodium sulfate. Collect the dried extract in a K-D
concentrator. Wash the extractor flask and sodium sulfate column with 100 to
125 mL of extraction solvent to complete the quantitative trans;er.

3540B - 4 Revision 2
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7.8 Add one or two clean boiling chips to the flask and attach a three
ball Snyder column. Prewet the Snyder column by adding about 1 mLof
methylene chloride to the top of the column. Place the K-D apparatus on a hot
water bath (15-20°C above the boiling point of the solvent) so that the
concentrator tube ts partially immersed in the hot water and the entire lower
rounded surface of the flask is bathed wtth hot vapor. Adjust the vertical
position of the apparatus and the water temperature, as required, to complete
the concentration in 10-20 minutes. At the proper rate of distillation the
balls of the column wtll actively chatter, but the chambers wtll not flood.
Whenthe apparent volume of liquid reaches 1-Z mL, remove the K-D apparatus
from the water bath and allow lt to drain and cool for at least 10 minutes.

7.9 If a solvent exchange ts required (as indicated in Table i),
momentarily remove the Snyder column, add approximately 50 mLof the exchange
solvent and a new boiling chip, and reattach the Snyder column. Concentrate
the extract as described tn Section 7.8, raising the temperature of the water
bath, if necessary, to maintain proper distillation. Whenthe appare;lt volume
again reaches 1-2 mL, remove the K-D apparatus from the water batch and allow
it to drain and cool for at least 10 minutes.

7.10 Removethe Snyder column and rtnse the flask and its lower Joints
into the concentrator tube with 1-2 mL of methylene chloride or exchange
solvent. If sulfur crystals are a problem, proceed to Hethod 3660 for
cleanup. The extract may be further concentrated by using the techniques
described in Section 7.11 or adjusted to 10.0 mL wtth the solvent last used.

7.11 If further concentration is indicated tn Table 1, either micro
Snyder column technique (Section 7.11.1) or nitrogen blowdowntechnique
(Section 7.11.2) is used to adjust the extract to the final volume required.

7.11.1 Micro Snyder Column Technique

7.11.1.1 Add another one or two clean boiling chips to
the concentrator tube and attach a two ball micro Snyder column.
Prewet the column by adding about 0.5 mL of methylene chloride or
exchange solvent to the top of the column. Place the K-O
apparatus in a hot water bath so that the concentrator tube is

- partially immersed in the hot water. Adjust the vertical position
of the apparatus and the water temperature, as required, to
complete the concentration tn 5-10 minutes. At the proper rate of
distillation the balls of the column will actively chatter, but
the chambers will not flood. When the apparent volume of liquid
reaches 0.5 mL, remove the K-D apparatus from the water bath and
allow lt to drain and cool for at least 10 minutes. Removethe
Snyder column and rinse the flask and its lower joints with about
0.2 mL of solvent and add to the concentrator tube. Adjust the
final volume to 1.0-2.0 mL, as indicated in Table 1, with solvent.

7.11.2 Nitrogen Blowdown Technique

7.11.2.1 Place the concentrator tube in a warn water bath
(approximately 35%) and evaporate the solvent volume to the
required level using a gentle stream of clean, dry nitrogen
(filtered through a column of activated carbon).

3540B - 5 Revision 2
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CAUTION: Do not use plasticized tubing between the carbon trap and the

sample. 0

7.11.2.2 The internal wall of the tube must be rinsed down
several times with the appropriate solvent during the operation.
During evaporation, the solvent level in the tube must be
positioned to prevent water from condensing tnto the sample (i.e.,
the solvent level should be below the level of the water bath).
Under normal operating conditions, the extract should not be
all owed to becomedry.

CAUTION: Whenthe volume of solvent is reduced below 1 mL, semtvolatile
analytes may be lost.

7.12 The extracts obtained may now be analyzed for the target analytes
using the appropriate organic technique(s) (see Section 4.3 of this Chapter).
If analysis of the extract will not be performed immediately, stopper the
concentrator tube and store in a refrigerator. If the extract will be stored
longer than 2 days, tt should be transferred to a vial with a Teflon lined
screw cap or crimp top, and labeled appropriately.

8.0 qUALITY CONTROL

8.1 Refer to Chapter One for specific quality control procedures and
Method 3500 for extraction and sample preparation procedures.

..

9.0 METHODPERFORMANCE

9.1 Refer to the determinative methods for performance data.

]0.0 REFERENCES

1. U.S. EPA'40 CFR Part 136, "Guidelines Establishing Test Procedures for
the Analysis of Pollutants Under the Clean Water Act; Final Rule and

- Interim Final Rule and Proposed Rule," October 26, 1984.
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