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1.0 INTRODUCTION 

The US Environmon!\:11 Protvc:1on Agency (EPA) 1ntroducoc SW-84G Mothod 5035, "Cio~od-Systnm 
Purge-and·Trup ond Extmctio'1 for Volotllc Org<.m1cs in Soil and Wnstc Snmplos," ::1s pnrt of tnc SW-846 
Update Ill promulgntcd 1n June 1997. EF'A no longer allows the u:;e or thO previous method (SW-846 
Method 50301 tor ..:;oil snmplc!; m !iite charoctcriz::~llon efforts (w1th the cxccpt1on of ustn~ bm~s sfoovos. 
discu5sed 1n Scctton .2.:2.3 of this C:ocumont). Method 5035 offers three d1ffcrunt tcchn1ques for collecting 
soil samples for the ~nolysis of volatile organic compounds (VOCs) by EPA Method 82GOB (gos 
chromotogrophy/moss 5pectromc:ry [GCMS]J. EF'A Method 80218 (GC only), EPA Mo:hod 8015B ond 
total petrol0um hydrocmbons-gusollno rongc org::mics by EPA gu1dl!ncc 8000. This gUJdoncc document 
summarizes thc:;o thrue options and recommends the techmquo preferred by tho Los Alomos Notional 
Lnborotory (LANL) Envrronmontnl Rc:o;tornt1on (ER) PrOJOCt. 

1.1 Option 1 - Wolghing tho S<~mplo During Field S<~mpllng 

This option m"y be usod tor low conccntrotion VOCs (<200 gtkg) 1n soil snmplos. In tho field, a sample~~ 
collected directly 1nlo o prcwo•gn,~d glosn jnr contnining 5 ml of volr•tilo-froc wotcr, n sllr bar, nnd lht) 
presorvntivc s0d1um b1sul!ato. F1vo gmms of soil arc wCtghcd in the fiold nnd tmnsfcrred into the sample 
v1ol using clonn, dry sampling oquipment. Two rr~plicntc samples arc collcctod, ond o 250-mL plnstic 
bottle also is filled no tho loborotory can dctorm1nu tho dry weight of tho somplo. Th•J samplos thon mo 
S11ippud to thfJ laboratory ot ~nc. 

1.1.1 Option 1- AdvOJnt<~gos 

This option h<w tho tollow1ng HdvnnttJgcs: 

• Onco the snmplo is sooted, the sool is not broktm until onnlysis, thereby iJV01d1ng VOC loss 
boforo onolysis . 

• The cMmical proscrvnttvc sodium bisulfate rutards the degr<.~dnt•on of some VOCs on thtl EPA 
MetMd 8260 tmget ~nnlyte list. 

• The !;ample ha~ o 14-doy holding limo. 

1.1.2 Option 1-Olsadvant:.gos 

This opt1on h.:'ls the following dis<tctvontngcs: 

• Viols must be prcwoighod (i.e .• woighod before the flold·sompling ovont), <lnd the s011 snmplo 
must be wcighod in tho hr:ld during the r.ompling event. 

• It is not prnctical for rock cores. 

• Sodium b1!iulfato may re:1ct vigorously w1th alkaline soils, C.."'using some VOC loss. 

• Sodium bisullale can dogrndo somo VOCs. 

• Sodium bisul1ato may cause ~solt1ng in" or "salting out" (changes in solubility that result in 
changes in i'Urge cff1cioncy one method sonsitivtty/at:~plienbllity) or some VOCs. 

£R2.000·005H Mtuch 13, 2000 



MethOd 503/j GuidnfiCIJ ---------------------
• Laborotorics h<tvc r~.?portod un incro~tse of tolsc positive results for ncctono and other ketones 

when tl":cy used tho prc:-;crvotivo sodtum btsulfotc. 

• Tho ~Jmpl(lt!i wl.!lgh•:!CI ttnd twn!;furrud 1n the !u:ld und(!r uncontrollod condlhon:; mltwr th;m tn 
tho lnborntory, whore the sample is frozen. 

1.1.3 Option 1 - Rocommond~tion 

Whilo it is allowed by EPA SW-846 Method 5035, the ER Project coos not recommend thts optton, 
prim<Jrily because or the inconvenience of wci(lf'ling samples tn the field ond the problems rm:;ocintcd with 
the preservative sodium Ot::>ulfnte. 

1.2 Option 2- Mothanol Prosorvntlon 

This option is for nigh concentration (>200 g/kg VOC) soit stlmples. A srtmplo is collected in the field 
ctr~ctly into o prcwuighcd glnss JOr containing mtJthnnol. Fivo grnm:. of soil :'.lr<: woighod tn tho finld and 
tmnsfcrrcd into the sample vinl. Two roplicntc s"mplos ore colloctcd Md o 250·mL plastic ttottlo 1s nlso 
filled so the lnborutory cun doturminc the dry wotght of the snmplc. The 5omptos then me snippHd to tne 
loborotory at 4''C. 

1.2.1 Option 2- Advontagos 

This op:ion has the following odvnntngcs: 

• Once the sompf4!:1 is senlcC:, the sear is not broken until onnlys1s, thcrcoy avo1ding VOC loss 
before on;;~lysis. 

• Tho methanol prcservntivu retards tho volatlltZnlion and biodcgrodillion of some VOCs on the 
EPA Method 8260 torgot ~nnlyte list. 

• The mcthnnol-prcsorvod so:,mplo hos a 14-onr holding time. 

1.2.2 Option 2 -· Olsodvantogos 

This option hus the followtng disodvt'!ntoges: 

• Vinls mu51 be prcwoighed (I.e., weighed in ndv;:,nce of tho fteld-snmpling twcnt) nne! the soil 
somplo mu!>t t>c weighed in the field during the snmpllng oven!. 

• A M:wrdous sub5lt~nco (mcth::tnol) mu5t bo used in tho field ond shipped. 

• Tho dctcctton limit (>200 g/kg VOC) i5 grantor thM the VOC conccntmttons typ1c::~lly oncountcroa 
at LANL. 

• Unused s<Jmplcs must bo d1sposcd of as Mz;mlOU$ waste. 

, .2.3 Option 2 - Rocommondatlon 

While it is allowed by EPA SW-846 Method 5035, tho ER Project docs not recommend this ootion. The 
dotQCtion limits ustng the mothnrtol dilution oro grcnter than tho dotectlon 11mits rcQu~rod for human ho:Jith 

Morch 13. 2000 2 ER2000·0058 

, .. .. 

. .. 

I. 

I. 



Mr1tfl0d !i03!.1 Gwd:mco 

ond ecologic;JI ri5k usscssments, \Jnd greater \Mn tho concentrnt1ons for VOCs typically encountered at 

LANL. 

1.3 Option 3- Using the Encoro t1o1 Ocvic~ as n Sampling Ocvlco 01nd Cont;~incr 

Thi$ option i~; for etthcr tow concontr:1tion (<200 glkg VOC) or high conccntrnlion soil snmplcs (>200 g/kg 

VOC). A s<.~mplc i:; COIIcctod in the field using tho Encore Tl,l dnvicc os both o s~mpling devtcr~ ond os o 
contniner for sh1pmcnt to the laboratory. Tho somplc shoulc be trozon at the LANL Snmpln Management 
Otfice (SMO) ns r.oon os po~;siblc after the Mmplo 1s collected, but olwoys on the d\Jy of sampling. The 
SMO then wtll ship the frozen EncoreN snmplcr. :o tho lobomtory on blue icc ot4"C. Tho lnbomtory then 
will store tM Encore .... sor,,plos v! ·13°C ns a method of 5amplc preserv::ltion. The laborntory must 
analyze tho snmplus withtn 14 days of the dote ol s~mpling. 

Tho current version or EPA SW·846 Method 5035 s::.r:cs thai the: Encore .... acvico m.:l)' t)u u:wd iJS D 

sJmplo cont<l!nor ror up to 48 hr ofte1 collection. This t1mo must be oxtondod for the LANL ER Project 
bccnu!lc of the extra ttmc required for mdiolog,c::rl screening of siJmplcs. A 14-doy holdtnq t1me tor frozen 
s;Jmplcs is supportod by rcscmch presented by the Cold Reg ton~ Rcseorcn Lobormory in a rccont article 
(Hewitt 1999, 64970). When usino the Encoren" ccvtce to sumpl~j it is important to coord,nl':ltc w1th the 
SMO ond the radiologic~11 scrooning focility, so th<lt time dcloys in shipping the Encorer"' samples to tho 
contract laboratory or~ minimized. 

In the frelel, Encore'"' samples should be hold on blue IC!] iJI 4°C. At the end of <1nch dny. EncoroN 
samples should bO to;Jkcn to tho SMO to be frozen. Frozen samples should be shipped tc' the contract 
tnboratories on blue icc a: 4"C as ~oon as possible. Tho contrnct li:i!Jorotory must analyze tt1eso Encore'"' 
somplcs within 14 days from tnc time of snmpling. 

1.3.1 Option 3- Adv<~ntngcs 

This option has the following ~dvnntages: 

• This method cnn be usod tor both high- and tow-concentrnlion samples. 

• Usc of thn Encore' .. device as bOth u sampling device nnd contDiner for shtpping and storage 
~voids VOC losso$ in the field. 

• Tho Encore r ... i:; u proven storoge device thnt oliminntes th'-! loss of VOCs. espFJCinlly when tho 
Encore'"" device is frozon. 

• Trnnsfur of the s<Jmplc to the an[llysis vinl occurs in the laborotory with the s<Jmple froznn. thus 
avoidinG the loss of VOCs. 

• Froezrng ns lhu method of presorv<:~tion .:'~voids thfl inhoront problems ot using sodium blsulfotA or 
methanol as the proservotivc. 

1.3.2 Option 3- Dls<~dvnntngos 

This option has the following dis::tdvnntnges: 

• Tho Encore,.... device is not practicnl for rock cores. 

• The sl.lmplc m::ty hLlvc to rcmo1n in the Encore Tlol d•Nrce longer thun 48 hr bccous'~ of LANL's 
rcquir•Jment jor radiological screening. 
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1.3.3 Option 3- RocommondiltiOn 

Tr11s option IS ttw ER PrOJOCI's prcfurrcd tcchn1quu for 1mptcment1ng EPA SW-846 Method ~03~ tor 
cohcstvc and noncohu:;tv•~ m<.1tcri<1ls. The Encore"' dcvtcc will tJc used as both a sampling duvrcc and o 
somplo contoiner or JUSt ns n sample cont~tinor, dcpcndtng on tho motorial to b•~ s:Jmpled: 

• Coi1C$1VO mntunol (e.g. so11, sediment)- Thu Encore'" duvtcc can be used Js both .:r sampling 
device and c: sample container. 

• Noncohn5ivc mntcriCll (snnd. pumico, ash. rtnd loose tophrn)- For noncohosive somph):> the 
Encore N d•Jvico will be usod ns n snmplc cont<ttncr (sec Section 2.1, Dnrly Freid Blnnk5, of thts 
guidanc•~ document). 

• Rock cores- Rock coro sampling will v01ry. dopt!ndtng on thQ dcgrou of tnduration of th•! somplo. 
Sec the detailed instructions below. 

2.0 DETAILED INSTRUCTIONS FOR USE OF THE ENCORE'"' DEVICE 

2.1 Onlly Field Blilnks 

EPA SW-846 Mc:hod 5035 wns dovclopud to ovo1d VOC lossns during sampling ond analysis. Using SW· 
846 Mothod 5035 tor many ongoing ac!lvllios (e.g .• Qunrtf:lrly sampling ovonts) mny show VOCs wMro 
none wore de111ctod 1n tho past. or !tm sitos mny ~how elovotcd VOC conccntrotJons whon pmv1ous 
sompling (us1ng EPA SW-846 Muthod 5030) did not. Thr:reforo it is importunt to cn:;ure that these new 
results ore v~hd To Mdrcss this concern. doily coll~ction of o field blonk is required to osscs~ the 
potential for sample contomination. 

The dnily fieiCl blnnk should be prepmod from n cortJficd volntilo-froc sond (which m:::~y be obtatned from 
Envlronmontnl R••sourco As~ociotos, 1·800-ERA-0122) or volnttlfJ·Iroo water (which moy be obtointld 
trom the SMO). If the voiDtile·froo snnd is used doily, the somplt!r must tronsfor enough volotilo·frco Si!ncl 

into a clean 4-o:=. tJinss jar to fill two S·g EncoroTN samplers. If the volntile-free wntor i~ usod, the sampler 
should collect two field blanks using 5 ml of volntilo-froc woter 1n each 40-ml volntilo orgnnic nnalysis 
(VOA) VIOl. Eithor typo of fidd blonl( cun be frozon and shipped with the samples. For wotor f1old blanks, 
tne glnss 40-mL VOA vial must bo plnced nor1:ontnlly in the frcezP.r to eliminate the poss1btlity that wotcr 
uxponsion will brook tho vial upon freezing. Field blanks should be opened in tM ficle! such thot they oro 
subjected to the snme conditions as the field snmple. For exmnplc. when boreholes me drilled, the field 
blonks should bu opened and pklC(>d ncar the coro whon lhe core rs oponod, photographed, und 
snmpled. thomby exposing the field blonk to cxMust fumos (!rom drilling oauipment) if the core silmple is 
exposed to exhaust fumes. 

Two field blank samples consisting of two EncorcT~o~ dev1ccs filled with either vol<:~ttle-free snnd or volattle· 

free water should be t~kcn (1ach doy of sampling. Because of the expense of vola!ilc-frec sand, a 2SO·mL 
plastic bottle of IM volotilo·freo sond w111 not be $ont to the contract loborolory for soil-moisture analysis. 
The contract lnbOrntorios will bo instructed to report thf'!se 50r1d field blanks as 100% sohds when thoy 
roport VOCs. 

2.2 S01mplo Colloctlon In tho Flold 

In proporing to snmplo soils for VOC analyser. (EPA Method 8260, EPA Method 8021 B. and Total 
Petroleum Hydrocarbom:-Gasoline Ronge Org;:mics [EPA Guidance 8000]) coord1nution w1th the 
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rudiologic~l screening f::tcility ~~nd the SMO is criticr:tl. Prcnrr:1n9ing w1th the radiolog,cal screcn1ng fac1l1ty 
ond coordinDtion with tho SMO for sample r.hipmnnt will minimize dcluys 1n the Encore T'-4 samples ornving 
at tho lobomtory. The: Encore,.., device cnn bo obtoincd through the SMO. Tho Encore'"" T·handlo used 
to provide the lcvcr{lgc needed to properly sr1mplo solid materials cnn be chocked out !rom tho SMO. 

EPA SW-846 Method 5035 wcommcnds U5Jng thmc Encore'"' dcvtccs i:lt Silos where there ~~ no history 
on the VOC conwmination: one foro low-concentration onolys1s, one for a high-concontmtion anolysis (1! 
dtlut1on is required to bring target an;:,lytos within 1110 cynamic rongc of thO nnalytlcolrnstrumcnt), und on~ 
spore in case of difficulties at tho analyticnllnbomtory. A 250-mL plastiC bottle of soil nlso ~houtd be 
colloctod so thr:! 1;-tborotory m~y determine tho mo1sturo content of the soil in ordor to report VOC sample 
result:) for the ary wfJight of the soil. If high VOC concor1trntions (>200 g/kg VOC) are i<nown to be not 
present, two Encorcru dcvtccs will st..:tficc. 

2.2.1 Taking., S01mplo in Coho51vo Soil 

Rotor to Figures 2.2-1 through 2.2-5 when you usc th11 followtng tnstruct1ons. (All f1gurn:; nppom nt the 
ond of this document.) 

1. The Encoru"" dcvrco will come out of tho p:"lckagc wrth tho plunger rod down ond the plunnor bottom 
:.11 :ho body or the coring body (Frgure 2.2·1 ). 

2. If the plunger bottom 1:1 not <.~1 :he bot:om of the conng body, push the plungor rod down unttl tM ~moll 
o-rtng rest~ <.rgainst the t:)bs. With !he plunger rod rn tho down pos1!ion, tho Encore"" Clevicc is roMy 
to bo lo~tded mto the Encore'"' T-handlc (st1own 1n F1gure2.2-2). 

3. Dopross the locking lever on the Encore'"" T-hOndlc nnd plnco the coring body (plunger unci first) tnto 
tho open end of thu T-hondle. Align tho slots on lh11 upper port1on of thO cormg body with tM lock1ng 
pins on tho T-Mndlo and twist the coring body c1ockw1so until thO pins ilro locked tn tho slots. Ensure 
tho! tho snmplcr is lockod into the handle by pulling straight down on the corrng body. 

4. The coring body now con be pushed into o soil s~tmplo. Using the T-hnndlc, push tne cor~ng body into 
the soil unll! the coring body ir. completely full. When tho coring body is full the smnll o-nng nt the top 
of the plunger rod will be centered tn the T-hondlo viewing hole (tllo T-hondlo Ms two viowtng holes: 
one for tho S·o Encore'"' dnvicc and one tor the 25-g Encore'"' device) (Ftguro ~.2·2). Remove tho 
somplo from tho ~oil, nnd wipe oxcoss sotl from thO corinp body using your clo:Jn glove or n clean 
wipe. Tho Encore' .. cop should now bo romovod !rom the pnckogo ond flttod onto tho conng booy 
while tho coring body is still on tho T-hnndlc. Push tho cnp ovor the flat nroa of the rtdgo on tho coring 
body and twist to lock :he Ci!P in p!aco (Figure 2.2·3). Tl'le cnp must be property scntod to sNll tho 
Encore'"" ~•:lmplo (Figure 2.2...: ). 

To prepare the :.~mple !or shipment. romovo the snm;:>lm from the T-hondlo by dnprcssing the locking 
lover on tho T-h•mdlc while twisting and pulling the somplor from the hondle. The plung•~r rod now ~n be 
locked in pl<:~cc by insurting tt1o plungor rod in the sm~ll slot on the top of I he T -Mndlc ond rotnting the 
extended plunger rod fully counterclockwise until tho wings rest firmly ognin~: the tnbs (Fiourc 2.2·5). 

2.2.2 T<tking 01 S<tmplo in Noncohosivo Soli 

To s~mplc sund or noncohos•vc m~tcriol, pull tho EncoroT"' plunger rod back to form nn o-rtng sonl on tho 
back •Jnd of the Encore'"' body. Lock the plunger by rotoltng 11'1c oxtcndod plunger rod until tho plunger 
rod wings rests firmly ngoin~t the Encorcr"' lobs. Once tho plungor is locked, scoop or push tho snmplo 
mto tno !;ampler usmg o sOJmpling scoop or other oppropriotn s:Jmpling equipment. Install tho snmplc cap 
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such thOt the c:Jp's locking ~rm oroovcs 5Cat over the coring oody ridge. This nction kocps the somplo in 
n h•mdspacc-frno st<Jto for shtpmP.nt to the loboratory. 

2.2.3 Taking n Sample from Rock Coros 

For nonwoldcd or moderately wcldod tuH 1t may bo possiblo to uso tho Encore T.,. G5 both o sampl'1ng 
device ond o !lamplo contoincr. The Encoru'"' device ho~: D cutttng odgo til the :Jottom or tho conng body. 
This cutting cdgo cnn oo used to s<Jmi'IO lcss-indumtod tuff. While it 1s bo1ng held nt n 90·dcgreo Dngtc to 
the nonwoldod tuff com. this cutting edge musl bo rotated clockwise Dnd then counter clockwiso and 
worked into the tuff. To snmplc indur~ttcd rock cores ond bn:;olt it will bo nccosstlry to usn so;:ttuc brass­
~lccved cores to snm;:~lc for VOCs. 

vocs in the tuft will be in tho vapor phnso bccouso they ao not nbsorb on rho tuff. Thcrcloro. tho sampler 
must not disturb the motorial dur~ng sampling fOI' VOCs in tuft. If tM tul1 is too wciCled to use the.: EncorcT"' 
as o sompling device, the samplor must not breakup the tuff ond transfor it to tno Encore or VOCs will be 
released. In d(mscly welded tuff, bmss-slocvcd core!> should be used to somplo for VOCs. Poro-gns 
sampling using EPA Method T0-14, MDotcrminution of Vol::ttil(.> Org<mic Compound::> (VOCs) in Ambient 
Air Using SUMMA~) Possivotcd Cnnistor Sampling ond Gas Chromotogrophic Annlysis," nlso may be 
oppropriato for samplrng VOCs in densely welded tuff. 

3.0 LAN!. CHAIN-OI=·CUSTODY SEALS 

After baing used tor sample collection. each Encoro'"' ::.omplo dovico should be plocod bock into its 
original bag and n LANL choin·of.custody StJOI should be usod to cover tho st:ml on this bog. 

4.0 REFERENCES 

Hewitt, A. D .. September/October 1999. "Frozen Storogc of Soil Samples for VOC Annlysis," 
Environmontal Testing & Analysis, Volume 8, Number 5. p. 18. (Hewitt 1999. 64970) 
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