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1.0 INTRODUCTION

The US Environmental Protection Agency (EPA) introguced 3W-846 Mathod 5035, “Closud-System
Purge-anc-Trop and Extraction for Volatile Orgonics in Soil and Waste Samples,” as part of the SW-846
Update Il promulgated in June 1997, EPA no longer allows the use of the previous method (SW-846
Mothod 5030) tor soil samples in site characterization etforts (with the axception of using brass sleeves,
discussed in Section 2.2.3 o! this document). Methad 5035 ofters three different techmques for collecting
s0il samples for the unalysis of velatile organic compounds (VOCs) by EPA Method 82608 (gas
chromatography/mass spectrometlry [(GCMS)), EPA Method 80218 (GC only), EPA Mathod 80158 and
total petroleum hydrocarbons-gusoling range organics by EPA guidance 8000. This guidance document
summarizes these three options and recommends the lechmgue preferred by the Los Alamaes National
Laboratory (LANL) Environmental Restoration (ER) Project.

1.1 Option 1 — Waighing the Sample During Fleld Sampling

This option may be used for low concentration VOCs (<200 g/kg) in soil samples. In the field, b somple 1s
coliected directly into o prewmighed glass jar containing 5 mL of volatilo-frae water, a stir boar, and the
oraservalive sodium isultate. Five groms of $6il are weighed in the field and transferred into the samplo
vial using clean, dry sampling oquipment, Two replicoie samples are collectnd, and o 250-mL plastic
bottle also is filled 50 the loboratory can determine the dry weight of the sample. Thi samplos thon are
shipped to the laboratory at 47°C,

1.1.1  Option 1 == Advantagos
This option has tho toliowing advantages:

e Once the sample is scaled, the scal is not broken until analysis, thoreby avording VOC loss
before analysis |

e The chemical preservative sodium bisultate retards the degradation of some VOCs on the EPA
Method 8260 target analyte list.

e The sample has a 14-day holding time.

1.4.2  Option 1 — Disadvantages
This option has the lollowing disadvantiages:

e Vials must be preweighed (i.e., weighed before the field-sompling event), and the soil sample
mus! be weighod in tha tield during the sampling event.

e ltis not practical for rock cores.
e Sodium bisulfate may react vigorously with alkaline soils, causing some VOC loss.
e  Sodium bisultate can degrade some VOCs.

« Sodium bisultate may cause "salting in" or "salting out” (changes in solubility that resuit in
changes in purge etficioncy and method sensitivity/applicability) of some VOCs.,

ER2000-0058 1 Marech 13, 2000




Method 5035 Guidance

e Laboratories have reportod an increase of false positive results for acetona and othor kelones '
when they used tho preservative socium hisulfate.

»  The sample s waighed and transterred in the eld under uncontrollod conditions fiither thin in '
the laboratory, where the sample is frozen. i,

11.3  Option 1 — Recommendation I,

While it is allowed by EPA SW-846 Method 5035, the ER Project does not recommend this option |
primarily because of the inconvenience of weighing sampies in the licld and the problems associnted with
the praservalive sodium disulfate.

1.2 Option 2 — Methanol Preservation

This option is for high concentration (>200 g/kg VOC) soil samples. A sample is collected in the field
cirectly into a preweighed glass jar containing methanol. Five grams of soil are woighed in the field and
transferred into the sample vial, Two replicate saomples are ¢ollected und o 250-mL. plastic biottle 15 also
filled so the laboratory can dotermine the dry weight of the sompie. The samplos then are shipped to the
laboratory at 4°C.

1.2, Option 2 — Advantagos
This option has the tollowing advanlages:

o Once the sample is sealed, the seal is not broken until analysis, thereby avoding VVOC loss
before analysis.

e Tho meothanol preservative retards the volatiization ang biodegradation of some VOCs on the
EPA Methad 8260 targel analyte list,

» The methanol-preserved sample has 2 14-day holding time.

122 Option 2 —- Disadvantages
This option has the following disadvantages.

+ Vials musl! be preweighed (i.e., weighed in advance of the field-sampling avent) and the soil
sample must be weighed in the field during the sampling ovent,

e Ahozurdous substance (methanol) must be used in the field and shipped.

= The detechon limit (>200 g/kg VOC) is greater than the VOC concentrations typically oncounterod
al LANL.

o Unusec somples must be disposed of as hazargous waste.

1.2.3  Optlon 2 — Recommendation

While it is allowed by EPA SW-846 Method 5035, the ER Project does not recommend this option. The
cotection limits using the methanol ditution are greater than the datection imits requirad for human health
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and ecolegical risk assessments, and greater than the concentrations for VOCs typically encountered at
LANL,

1.3 Option 3 — Using the Encore™ Device as a Sampling Device and Container

This option is for erther low concentration (<200 g/kg VOC) or high concentration soil spmples (>200 g/kg
vOC). A sample is collected in the field using the Encore™ davice as both 2 sampling device and as @
container for shipment to the laboratory, The sample shoule be frozen at the LANL Sample Management
Office (SMO) as soon as possible sfter the sample is collected, but always on the cay of saompling. The
SMO then will ship the frozen Encore™ samples to the laboratory on blue ice at 4°C. The laboratory then
will store the Encore™ saraples at -13°C as 2 method of sample preservation. The [aboratory must
analyze the samples within 14 days of the date of sampling.

The current vursion of EPA SW-846 Method 5035 siates that the Encore™ device may bet used as a
samplo containor for up o 48 hr after coflection. This time must be extended for the LANL ER Project
because of the extrd tme required tor radiplogical screening of sampies. A 14-day holding time for frozen
somples is supported by research presented by the Cold Regions Research Laboratory i a recent article
{Hewitt 1999, 64970). When using the Encore™ cevice to sample it is important to coordimnate with the
SMO and the radiological sgreening facility, 5o that time delays in shipping the Encore™ samples to the
contrac labaratory are minimized.

In the fiele, Encore™ somples should be held on blue ice at 4°C. At Ihe end of ¢och day, Encoro™
samples should be taken to the SMO to be frozen. Frozen samples should be shipped to the contract
faboratories on blue ice at 4°C as soon as possible. The contract laboratory must analyze thiese Encore™
samples within 14 days from the time of sampling.

1.3.1 Option 3 — Advantages
This option has the following advantages:
» This method con be used for both high- and lew-concentration samples.

e Use of the Encore™ device as both o sompling device and container for shipping and storage
avoids VOC losses in the ficig,

e The Encoro™ is a proven storage cevice that climinates the 1oss of VOCS, especially when the
Encore™ cevice is frozon,

e Transter of the sample 10 the analysis vial occurs in the laboratory with the sample frozen, thus
avoiding the loss of VOCs.

e Freezing as the method of preservalion aveids the inherent problems of using sodium bisulfate or
methanot as the preservative.

1.3.2 Optlon 3 — Disadvantages
This option has the following disadvantages:
« The Encore™ device is not practical for rock cores,

* The suomple may have o remain in the Encore ™ device fonger than 46 hr because of LANL's
requirament for radiological screening.
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1.3.3 Qption 3 — Recommendation

Tris option 1s the ER Project's preferred techmgue for implementing EPA SW-84G Method 5035 tor
cohesive and noncohesivi: materials, The Encore™ device will be used as bath a sampling device and a
samplg container or just as a sample container, depending on the materiol to b sompled:

e Cohesive malenal (e.g. soll, sediment) — The Encore™ device can be used as both u sampling
gevice and a sample container.

= Noncohesive material (snnd, pumice, ash, and loose tephra) — For noncohesive samplins the
Encore™ device will be used as o sample contaner (see Section 2.1, Daily Field Blanks, of this
guidance document).

» Rock cores — Rock core sampling will vary, depending on the degree of induration of the sample.
See the dotailed instructions below.

2.0 DETAILED INSTRUCTIONS FOR USE OF THE ENCORE™ DEVICE

21  Dally Field Blanks

EPA SW-846 Mcthod 5035 was developed to avoid VOC losses during sampling and analysis. Using SW-
846 Mathod 5035 tor many ongoing activitios (e.g., guanterly sampling events) may show VOCs where
none were detectad i the past, or tha sites may show eicvated VOC concentrations when previous
sampling {using EPA SW-846 Muthod 5030) did not. Therefore it is important to ensure that these new
results are vahd. To address this concern, daily collection of a ticld blank is required 10 assess the
potential for sample contamination.

The daily fielg blank should be prepared from a certified volatile-free sand (which may be obtained from
Environmontal Resource Associates, 1-800-ERA-Q122) or volatiln-free watar (which may be obtained
trom the SMO), It the volatile-froe sand is used daily, the sampler must transter enough volatilesfree sand
into a ¢lean 4.0z, lass jor to fill two S5-g Encore™ samplers. I the volatile-free wator is usod, the sampler
should collect two field blanks using 5 mL of velatile-froe water in cach 40-mL volatile organic analysis
{VOA) wial. Either type of field blank cun be frozen and shipped with the samples, For water figld blanks,
the glass 40-mL VOA vial must be placed horizontally in the freezer to eliminate the possibility that water
expansion will break the vial upon freczing. Fiold blanks should be opened in the field such that they arg
subjocted to the same conditions as the ficld sample. For example, when boreholes are drilled, the field
blanks should be opened and placed near the core when the core is opened, photographed, and
sampled, thereby exposing the field blank to exhaust fumes {trom drilling equipment) if the core sample is
exposod to exhaust fumes,

Two field blank samples consisting of two Encore™ devices filled with ¢ither volatte-free sand or volatie.
free water should be taken gach day of sampling. Because of the expense of volatile-free sand, a 250-mL
plastic bottle of the volatile-frec sand wilt not be sent to the contract [aboratory for soil-moisture analysis,
The contract laboratories will bo instructed to report these sand field blanks as 100% solids when they
report VOCs.

2.2 Sample Collection in the Fleld

In preparing to sample seils for VOC analyses (EPA Method 8260, EPA Method 80218, and Total
Petroleum Hydrocarbons-Gasoline Range Organics [EPA Guidance 8000)) coordination with the
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radiological screening facility and the SMQ is critical. Prearranging with the radiotogical screening facitity
and coordination with the SMO for sample shipmant will minimize delays in the Encore™ samples arriving
at the laboratory. The Encore™ device can be ablained through the SMQ. The Encore™ T-handla used
tc provide the leverage needed to properly sample solid materials can be chockod out from the SMO.

EPA SW-846 Mcthod 5035 rzcommends using three Encore ™ devices at sitos where there s no history
on the VOC contamination; one for o low-concenlration analysis, one {or @ high-concantration analysis (i
dilution s required to bring target analytas within the ¢ynamic range of the analytical insirument), and one
spare in case of difficultics at the analytical laboratory. A 250-mL plastic bottle of soil also should be
callected so the laboratory muy determine the moisture content of the soil in order to report VOC sample
results for the dry weight of the soil. If high VOC concentrations (>200 g/ikg VOC) are xnown 10 bu not
nresent, two Encore™ devices will suffice,

2.2.1 Taking a Sample in Cohosive Sell

Rofor 1o Figures 2.2-1 through 2.2-5 when you use the following instructions. (All figures appenr at the
end of this document.)

1. The Encoru™ devica will come out of the package with the plunger rod down and the plungor bottom
at tho bocy of the coring bogdy (Figure 2.2-1).

2. If the plunger boltorm 1 Not at the boltom of the corng body, push the plungar rod down until the small
o-ring rests against the tabs. With the plunger rod in the down position, the Encore ™ device is ready
to be loaded into the Encore ™ T-handle (shown in Figure 2.2-2).

3. Daopross the locking lever on the Encore™ T-handle and place the coring body (plunger end tirst) into
the open end of the T-handle. Align tho slots on the upper portion of the conng body with the locking
pins on the T-nandlc and twist the coring bocdy clockwise until the pins are locked in the slots. Ensure
that the sampler is locked into the handle by pulling straight down on the coring body.

4. The coring body now can be pushed into a soil sample. Using the T-handle, push the conng body into
the soil until the coring body is completely full. When the coring body is full the smalt o-ring at the top
of the plunger rod will be centered in the T-handle viewing hole {the T-handie has two viewing holas:
one for the 5-g Encore™ device and one lor the 25-g Encore™ device) (Figure 2.2-2). Remove the
samplo from the soil, and wipe: excoss soil from the coring body using your ¢clean glove or a clean
wipe, The Encore™ cap should now be removed trom the package and fitted onto the coring body
while the coring body is still on the T-handle. Push the cap over the flat area of the rdge on the coring
body and twist to lock the cap in place (Figure 2.2.3). The cap must be properly seatec to seal the
Encore™ samplo (Figure 2.2-4),

To prepare the sample for shipment, remove the sampler from the T-handlo by depressing the locking
iever on the T-handle while twisting and pulling the samplor from the handle. The plunger rod now can be
locked in place by inserting the plunger rod in the small slot on the top of the T-handle and rotating the
extendec plunger roc fully counterclockwise until the wings rest firmly against the tabs (Figure 2.2-5).

222 Taking a Sample in Noncohesive Soll

To sumple sond or noncohosive material, pull the Encore™ plunger rod back to form an o-ring seal on the
back end of the Encore™ bodly. Laock the plungor by rotating the extended piunger rod until thy plunger
rod wings rests firmly against the Encore™ tabs. Once the plunger is locked, scoop or push the sample
into the sampler using @ sompling scoop or other appropriate sampling equipment. Install the sample cap

ER2000.0058
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such that the cap’s locking arm grooves seat over the coring body ridge. This action kaeps the sampla in
a hendspace-frre state for shipment to the laboratory.

223 Taking a Sample from Rock Coros

For nonwelded or moderately weldod tulf st may be possible to use the Encore™ as both a sampling
device and a sample container, The Encore™ device has a cutling edge at the bottom of the coring body,
This culting edge can be used to sample less-indurated tuff. While itis being held at a 90-degree angle to
the nonwelded tuff core, this cutting edge must be rotated clockwise and then counter clockwise and
worked into the tuff. To sample indurated rock cores and basalt it will be necessary 1o use soaled brass-
sleevod cores to sample for VOCs,

VOCs in the tuf! will be in the vapor phase because they do not absorb on the Wi, Therelore, the sampler
must not disturb the material during sampling for VOCs in twff, If the tul is too welded to use the Encore™
as a sampling device, the sampler must not breakup the tuff and transfor it to the Encore or VOCs will be
released. In densely welded tuff, brass-sloeved cores should be used to sample for VOCs. Pore-gas
sampling using EPA Method TO-14, “Determination of Volatile Qrganic Compounds (VOCS) in Ambient
Air Using SUMMA® Passivated Canistor Sampling and Gas Chromatographic Analysis,” also may ba
appropriate for sampling VOCs in densely welded tuff.

3.0 LANL CHAIN-OF-.CUSTODY SEALS

After boing used tor sample collection, each Encore™ sample device should be placed back inta ils
original bag and a LANL chain-of-custody seal should be used to cover the seal on this bag.

40 REFERENCES

Hewitt, A. D., September/October 1989, “Frozen Storage of Soil Samples for VOC Analysis,”
Environmental Testing & Analysis, Volume 8, Numbar 9, p. 18, (Hewitt 1999, 64970)

March 13, 2000 6 £ER2000.0058



Mnthod 5035 Guidanen

. plunger end

TOD -:hq-sma!l 0-ring

e—plunger rod

Qdd NG

== 1ab
et iasnms € 01

— — —ridge
'\-—-—”07

Coring Body-»

Bottom

*. Bottom (insige)

Figure 2.2-1 Encore sampler

Figuro 2.2-3 Samplor gorroectly capped

Flgure 2.2-5 Plunger corroctly locked

ER2000-0058

bt o et e

‘,
|
|
}
|
|
|
|

wowhy hais et —_
2 gt samian ’O

B e e

.

wwwevy hile fo ’
7, pHam 5 amiphee ‘ J
- -'o-—b:i
wuj pard
e g {a

Figure 2,2-2 Encore T-handle

{wets)

Figure 2.2-4 Sampler incorrectly capped

March 13, 2000

-~ . .
-~ [

LY



AR Document Catalog - Update () Page 1 of 2 =

- » ‘4'
‘ -‘
ER Document Signature Form mead!W rite Ace.n Pervon Making Entey is PPC/1S1210/Torline, ¢

Juan (Created on 2/8/2000) -

[Hone | ThpaaEE ) “Berets| eseE | wstien

A ,l,....,.,,-_,.,-..l-l r
'
'

Document Catalog Number ER20000088 (lease prefix the name of all electronic versions of this .:
document with this number,) P

* Required Field

*Document Title/ [Technical Guidance on Ei'A GW.846 Method 5035 Sampling =
Subject

=l

PRSs None

Associated
Document Nonc
Catalog Number
{s)
*Authop [Hardesty, Wiliam I 6679673 whhilanl.pov
"Author |Analysis & Assessment =]
Organization

Document Team None
*Document Type |Guidance Document = Former OU VA 2]

Date Ducl Date Final Comglctcl Date to DOE

Date to NMED ! Date to RPF‘I
Reccived Per RPF] RPF ER 1D Number |

CT No | LA-UR Number |

Performance
Measure No

AA Deliverable I Certification Required Force Peer Review [

Status/Comments -]

=

http://erinternal. lanl.gov/DocCutalog/DocEdit.asp? Doeld=0&action=updatc 2/8/00




ER Document Cutalog - Update ()

Page2 of 2

Author Signature: (By signing, the author attests to the completeness and accuracy of the

document.)

B Author

Signature

o

;(Hardcsty. William

%J&aw .{/(zr’z, -

| 3/7 /00

4

Reviewer Signatures: (By signing, the reviewer indicates that he/she reviewed and approves
the document.)

! Revi > 1 - » i v
: (Print revk-v:r :ﬁ:rvn.;:mlcr titte} } Slgndm"’ ,. D‘ltc
'Peer Review Chair 3. / 5 | 3/ / )
e Sy Slac 38 . LQ 900
EESH-19 Reviewer E I / Vw/"—‘—’p;,,n [?' !
Lo deheslee Ronsen (L& Cencens. | Z(2Zo_ ]
|Reg. Compln.mcc Deployed Reviewer i ' !
i new 2 ,!
JTc.lm Leader ! .7 o .
Do VowdeiMas (wene) /, L i /’ = ,___,,,{Ii,_j,(;’_f//,“;. -
l  DOE/LAAO Revicwer } ye ! !

- L e !
fFocus Arca Lcad:;;)m;;:::w i j’ ) Y - _ i lw‘mwi
'l_ DO‘U’: 15Ke) (/LLM.._. ,[J. M*’L_’}‘-“\ _Ji "///O\-' ;
[rEB Program Manager ! /1 r i , l
sl LENER AR A TS Vi S
- DOE/LAAO Program Manager ', | J l
: | | b !
Document Catalog Number ER20000088
= Oop ]

cgeld T eviewes
http://erinternal.lanl.gov/DocCatalog/DocEdit.asp?Docld=0&action=update 2/8/00




RCY

Ay .

HINy 1L -Gl AN~

F-piCin 2

5035 Sgammlernc,
[ER B0m0-00S8)

RGO IRR I g LC-GL LANLiR 2¢ 2 -
Documpont Cacalog « Updatz () ' Pagm2or2 '
Author Signature: By dyning, e authar antess 1 o Complctenes and sccracy of the
doornemt, )
Auther Sign seare | Dan
Hardomy, Williem B E
Rtviewersmamm:(nydm&xmiwa ndicates that be/she reviewsd xnd spproves
, the document.)
[J—Tis ,
el | sigwam e
Poer Review Chafr ' Wi | 3
helly Rla R /9/05 i
ESH-19 Ravi . -5 o
l M: ¢ - ISEWLO % wﬂ. }/2/99
- o .
Toumn Laader [
Raat Vondofas (azis
¥ Losdez/Denignes . : '
| 'Ef'sa-rrre.g_,_ @l Lild /o0
m |
!DOMAAOPmmme
..—____ oA, - _——— -——4
Document Catalog Number ER20009953
m

hnpvfmuwvlboo&moybocmnnpm%m

' . : \ - A , 7
l‘.L'%daQ Fevcwesr ?_2394’.\ . l{ﬂ‘\/\db LQAZ)L j}z?jov



ER Individual Record Transmittal Form

{Use one form per individual record transmitted,)

Section | (1o bo compioted by author/originator)

Author/foriginator's Information:

Name \B@"V\ S T&"r‘/fr\e Z number /i /j-!._(a

Organization Cur ad Phone _S =S A0l
Record transmittal date

Individual Record Information:

Authorloriginator (an namels) and mlols])' ER doc catalog no. O wa

Foties v (o [oordests

Symbol numbar

[ 5 hp A
Lttt fo ’MM £ AONG RN Electronic file transmitted? ves [J NA

Are all attachmants included? D Yes

Does rocord carry proper authorization? O Yes

Title of record (or dascribe topic rocord addrosses

[fimited to 255 characters)): Document date
) /" I s b3
Lo (od Gl @i i Page count
Can aP‘Q‘ Slo- . )q,(,/\ Privilaged record? 3 ves O no
, R ,‘i’, e -’" Is racord pant 0! a reference set? D Yus D No
E\"\a" ol ' ous If yas, for which tocus area?
3 o 5 (_ AN O canyons O a O moas
M - (3 Reg Compliance [J Remediat Actions
eriD#. L4500
. {For RPF use only.)
Section |l (to bo comploted by RPF personnel only)
Name: % &M ké/a/:z T3 CO
namo s

This form s subject 10 change,

Los Alamos

QP-4.4 Environmental Restoration Project




