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Christopher Marraro, Esq. Bl .o .4
Kaye, Scholer, Fierman, Hays & Handler OTiiiit: 1S FX S

901 Fifteenth St., NW, Suite 1100
Washington, DC 20005

Re: Pine Street Barge Canal Superfund Site SDMS DocID 457856

Dear Mr. Marraro:

This is is response to your letter of November 16, 1990,
concerning certain analytical methods used by EPA's contractors
in performing the RI/FS for the Pine Street Superfund Site.

EPA disagrees that the analytical method you refer to was
inadequately described in the RI/FS Work Plan and QAPP prepared
by Metcalf & Eddy. EPA believes that the proecedures used by by
its contractors were adequately described in those documents,
especially Appendix G. However, in order to address your
concern, EPA has asked Metcalf & Eddy provide further information
on these processes. Enclosed please find a copy of two letters
and some documentation from M&E which explains the procedure used
to try to distinguish between fuel oil and coal tar wastes.

Second, EPA disagrees with your contention that Section 105(a) of
CERCLA requires that any analytical method to be used in the
course of an RI/FS must be specified in the National Contingency
Plan ("NCP"). As you know, each Superfund site presents a myriad
of complex technical issues. This is recognized in the language
of the NCP which makes clear that EPA may conduct field
investigations, as appropriate, to characterize the nature of and
threat posed by the hazardous substances and hazardous materials
at the Site. 40 C.F.R. § 300.430(4).

Finally, as I indicated to you on the telephone when we spoke in
November, EPA is using the extent of coal tar contamination as a
working hypothesis in defining the Site. However, the final
definition of the Site will not be known until the completion of
the RI/FS at the earliest, since its exact boundaries cannot be
not known until investigatory studies are completed.

[

Adams
Assistany Regional Counsel

Sigterely,

cc: Ross Gilleland, Remedial Project Manager <870,
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Metcalf & Eddy

004609-0010-003-003

January 18, 1991

Mr. Ross Gilleland

Remedial Project Manager

USEPA Region I (HPC)

JFK Federal Building

Boston, Massachusetts 02203-2211

Subject: Contract No. 68-W9-0036
Work Assignment No. 10-1L19
Pine Street Supplemental RI/FS

Dear Ross:

This letter responds to points raised by the attorney for Ultramar Petroleum,
Inc. in a letter to EPA dated November 16, 1990. You requested that M&E provide
a technical response to specific comments on Page 2 of the letter. These
comments alleged inadequate documentation of the method developed by Enseco and
used by Metcalf & Eddy to distinguish between fuel oil and coal tar in soil
samples.

Metcalf & Eddy provided Killum Associates (consultants to Ultramar) with the
Final QAPP. An updated Appendix G describing the analytical method for
discerning fuel oil from coal tar was provided on 10/30/90 with final corrections
sent 11/7/90. The method is not "standard"; however, it is a modification of
the standard method ASTM 3328. Modifications that were made to the ASTM method
changed the procedures only slightly and should not have hindered the ability
of a laboratory to perform the analysis. The only changes that were made to the
ASTM Method 3328 were the following:

. GC temperature ramping rate is slightly different.

. The DB5 capillary column is used to increase resolution capabilities rather
than the 0V-101, as outlined in the original method.

. The ASTM method is written to measure water born oils and not oils in
soils. Enseco included a standard soxlet extraction step to quantitively
remove the oil from the soil matrix prior to analysis.

It should also be noted that Enseco elaborated on the ASTH method such that it
provided a more detailed description of the procedures than was outlined in the
original ASTM method.

Metcalf & Eddy does not feel that the modified method provided to Ultramar via
Killum was inadequately described; a qualified and properly equipped laboratory
would be able to perform the fuel oil versus coal tar analysis.

30 Harvard Mi' Sao_are Waxkeleid Ma 27280
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Mr. Ross Gilleland
January 18, 1991
Page Two

I hope this response 1is sufficient for your needs. If you need further
information, please call Andrew Beliveau, the ARCS Lead Chemist, or me for
further information.

Very truly yours,

F & EDDY, INC.

<
Wﬁ/‘
Patrick O. Gwinn

Site Chemist

I Nt £ 3t

Martha L. Zirbel, P.E.
Project Manager

MLZ:POG: jif
cc: A. Beliveau
C. Hagger

Contract M&E Correspondence
WA#10-1L19
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~Metcalf & Eddy

February 22, 1991

Mr. Ross Gilleland

Remedial Project Manager

USEPA Region I (HPS-CANl)

JFK Federal Bullding

Boston, Massachusetts 02203-2211

Subject: Contract No. 68-W9-0036
Work Assignment No. 10-1L19
Pine Street Supplemental RI/FS

Dear Ross:

This letter is in response to your need for further clarification on differences
between the ENSECO method for fuel oll versus coal tar and the ASTM Method D-
3328. 1Included is a more detailed description of each of the major deviations
of the two methods. Also Included are coples of both the ASTM method and a copy
of the ENSECO procedure.

Deviations from the ASTM Method D-3328 are as follows:

. The GC temperature programming 1is slightly different. The ASTM method
calls for an initial column temperature of 75°C which is held for the first
two minutes of the sample run. As the run continues, the GC is programmed
such that the column temperature increases until a final temperature of
250°C 1is obtained. The ASTM method does not include a ramping rate. The
ENSECO method calls for an initial column temperature of 300°C. The final
temperature is held for ten minutes. This provides better separation of
the lighter components and minimizes the total analysis time for the
fraction.

. The ASTM method calls for the use of 0OV-101 capillary column (0.5 mm x
16 m). ENSECO uses a 0.32 mm x 30 m DB-5 capillary column to increase
overall column efficiency and resolution.

. ENSECO adds a soill extraction procedures as the ASTM method is written for
aqueous samples only.

Generally, the ENSECO procedure is written to provide the user with more specific
information concerning the extraction and analysis., The ASTM method for using
a capillary column is explained in Method B of the ASTM procedure. It is clear
from comparing the two enclosed procedures that the ENSECO method is written with
greater detail which we believe should enable a capable laboratory to perform
the analysis.
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Mr. Ross Gilleland
February 22, 1991
Page Two

I hope this information is sufficient for your needs. If you need further
information, please call Andrew Beliveau, the ARCS lead Chemist, or me for
further information.

Very truly yours,

METCALF & EDDY, INC.

M3

a?htrick 0. Gwinn
S8ite Chemist

Wloanche, & S

Martha L. Zirbel, P.E.
Project Manager

POG:Jjf
cc: A. Beliveau
C. Hagger

Contract M&E Correspondence
WA#10-1L19 File
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IDENTIFICATION OF WATERBORNE OILS'

Thic stondund b lommsd sudor 1he Snad desigantion 1 J4)4; e sember

Iramsodiotaty Roliowing the desigestion Sodientas On yaor of

sdaption or, In the cass of revision, the yasr of et revinlon, A arviiey (o pasrnibnsss indicetas the yusr of lasl vngpepvel.
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1.1 Thie mﬂu e-nn the broed cen-
cepts of sampling and-analyzing walerborme
olls for idemification and comparizion with
source olls. Detalted procedures are not die-
cuanted lu this practics. A genersl approsch is
given to nid the javestigator in plenning
program (o solve the problem of chemical
characterizetion and te determing the source
of & waterberme ol sample.

§.2. Thie prectics s sppiicable to of} water
Gorne ofls taken (rom waisr bodies, either
natural or man-mads, such o8 spen oceens,
estuerias or bays, lakes, rivers, smaller
streame, ‘canale; or from beaches, marvhes,
or barks lining or edglag thase water aye-
teme. Genernlly, these waterborme ofle Reat
on the surface of the walers o¢ colfecl on the
Tond surfaces adjoining the watery, bl ecca- *
slonsily these olls, or portions, are enwhilied
or dissolved in Whe waters, or are lacorpo-
rted into the sedimenis underlying the we-
ters, or into the evganloms living in the water
or sedimenis, .

6.3 This peactics s presently writien pro-

poses the use of specific smalytical toch-.

niques described In the sccompanying meth-
ods, As new techniques for cherscierizing
walterborne ofls are devetoped and weitiinup
at test methods, ruvision of this mlu wil
Skely be needed. - .+

1. Ayplicable Decuments

2.1 ASTM Swnderds:

D 1129 Definfilons of Terrms Relsting o
Water®

D3323 Practics for Praswrvation of Waten
borne Oif Samples’ -

D 3126 Practices (or Preparation of Sample for
Idensification of Watesborne Oils® '

. D33217 Method for Analysis of Sclected Fle-

menis in Waterberne Oils®

-

D3328 Method for Comparison of Waen
i bome Petrsiewm Ols by Gos Cheoma-

~  lograghy’
. D34 Mathed for Comparson of Wann
" borme Oils by lefraced Spectrosospy™
~ B 300 Mexrie Practios’
3. Delinllions
3.1 Weterdborne off—any ofl, whether or
ot derived from petroleum, cartied Sy o wa-
Wr systom (lor enample: ecean, bay, lake,
tiver, 910.) voustly ot the surfece but occasion-
ally eawhidied or diesolved Is the water. The
weterborne oll con alee be found ea beaches
of banke edging the waler body, In the sedi-
menta undeviying he waler, or In the arper
alema lving ln the water or in the sadimants.
3.2 Per definiiions of ether torme used n
lnhuuﬂa.n‘ernbaﬂnﬁlouolln.d
te Methods D 3323, D 1326, D 1517 ond
* D 3328. Pov an explenation of the metrie syo-
tem including wnits, symbels, and coaversion
faciors, see Standenrd E 380,

4. Pen Hor identification of Waterborne Ol
41 The plan for u.umu.m
- olts {o outlined In Pig. |
423¢"M-Colh¢l a represenietive
sample of all from the surface of ha waler,
from the besch, ot frem the bottem aedi-
ments. Decaves of the wide variety of ofle
earried and used by shipping snd becawes of
the pesetdiiy of peliution slve artsing frem
induetrial activity, sumpics of suspect source

9 This proaties b snder thy jushdietion of ASTM Camadites
e &'.-‘u.:dwm‘
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sl must be collested 00 that comparisoms
an bs made between the waterborne ol in
ueation and (he sespect source olls.

4.3 Preservaston of Semple—Protect the
ralechorne oBf, as well as the swapect source
Hs, agairt passibtie contaminsilon or micro.
def dcgrndatien, or both, by proper prescrva-
Jon mathodw aa described in Mathod D 3318,

4.4 Preparoion of Semple-—Prepure the
vate"borne ofl, as well a0 vy suspect sowrce
dir, for anatysen by melhode described in
dethod D 1316, If petsidle, retsin a neat por-
lon of the ol for sualyses. Dissolve the re-
mindes of the ofl In chiorof{orm and centrd
uge ov reflux with an sromatic disililale to
emove free water, sollds, sud debria. Dlatilt
ke sample solution o remove scivert, This
reatment ¢ needed tg bring the walerborme
it sample and any suspect samples to compn-
able conditions for subsequent comparision.
f the quantity of sespect ol ia lees then 30
. 1he distifiation step will Hkely nced to be
wnitied. . '

4.3 Analysh of Sample:

4.1.1 112 neat sample of the waterborns of)
wa e obtsined without (rentmnent (o remeve
valer, sefida, and delirie, analyzs W, as well
= any suspect sourcs ells, by gne chrometog-
iy, Method A, of Method D 3338, and by
wirared snnlysts, Miathod D 3414, Interprate-
lon of the gae chrometegrams and infrered
wectru of the waterborne ol and the suspect
ource olls should provide information as te
vhethor the walerborne oll {s from & potro-
sum sourcs, whether Hs carbos-nember
angs ia simitar 0o distilate, residual, or crude
Wi, snd wheth ®. lseesamblet any of ihe posel-
e mmpect source alfe, If the waterborme ol
& weathered, N may not be possibls 1o detor
ning if it ia & crude olt or o residunt oll by gos
shromwtography. Odor and phyeical sppeer
e may help 1o determing if the waterborne
il [n actunlly from a petroleum sowrce.

4.5.2 i s ount mmple of the waterberne olf

D 3418

cannot be obtained, analyze the sample, alter
centrifuging or refluxing and removing the
solverd by distiilation, by the same gas chro-
matographic and inflrared methods,

4.6 For finak ldeniification with nnlbla
source, the distilled sampies may be anatyzed
(/1 by g chromatography, Methods D 3316,
Method A or B, or both; (7) for contents of
sitrogen, sifue, vanadlum, and nickel, Meth-
ode D337} U) by infrared spectroscopy,
Methode D 394 and ¢4} by ether amsoried
analytical tachuiques, Including fluorescence
tpectremeiry of aromatic hydrocarbons snd
flume pholometric determination of suifur
compounds, methods that are being wsed dn
different laboretories. but az yet have not
:n writan bp 29 ASTM methods of enaty-

'cw .

3.1 Mentification of » recavered ofl n de-
sermined by compatison with known oife se-
lected hecaise of their ponsible relationthip
0 the particular secovered ofl, for erampls,
snpected ar guestioned sources. Thue, tam-
ples of such known elta swre? be collected and
submnitted elong with the unknewn for anely-
sia, It Is onifkely that identificstion of the
source of an unknown o by keel eon ba
mwm-mmmu.nuym-
Worary of enalyses,

5.1 Many dmileriies (within wncertalnties
of sampling nd enalysls) witl be needed o
sombiish ientity beyond reasenshie dowbt,
The snalyses described will distingulish
many, but sot all samples. For cases fn which
thenn metheds do not clearly identify & pair of
sampler, and for important cases whers addl-
thonal comparisens sre needed to strengthen
conclusions, sther analyses will be required.
Addtions] methode In the Nieratuee, but net
Included jn ASTM siendarda, are listed in the
Refovences (1) through (10).
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13.10.4 Place the samples over  low Oarme
(Natie 13 Hest carcfully t0 svold loss of mmple
dun o tpatiering. When the sentphes bagin o
bod, ignile them and sifow them to burn pently
uniil dry. Heat the residue geadly with & burner
ualil SO, Fumes are o longer evolved,

12103 Place the dishes in 2 mullie furmare
2 340°C avernight to burn off the remelning
cachon, Cool the dishes in a drafl-free place.
(‘mMy-ermdlMuduM-dm
it in small, hellod boitles.

1.1046 Fropere the spectromcier as in 134.2.

13.16.7 3ct the counter Lube elctronics Ror
Co, Ni,ssd V,

15.10.8 Faston & (W-ia, (9.7-em’} square of
potyssier fifm on ¢ Nquid coll whh o wisining
rlag, Secura exoess fim 10 the coll with tranepar-
0l adhesive tape, Remeve the sing and spreed
. thawhen the fline, Cover with another film hetd
Sowa by a retaining ring. The sample should thus
be wepended svenly beiwosn two wrinkie-fres
Alms with & miniwem of als betwoss fiims.

13.109 Bnacet the cell into the spactrometer
and sllow the sppreprists time (appronimately §
win) for s hellum ta fush ofl aiv from the
samgle chamber.

12.00.19 Recoed Bhe intensiiics ot the five go-

o A

D X2

nbometer seitings of 48.67, 32.79, 3300, 1434
snd 76.94° for 100 s each (see Note $3)

1.1} Celevintions (Concenirations < S ppm):
© B3.00.3 Subtract the background reading (In
beviz) at 53.00° from the gross Imtensities of
wickel and cobak. This gives the net intcarly for
ench zlement in hertz. Sublract the backgrousd
reading st 74.94° Nrom the vanadivm gros inten-
sity 4o obtain the vanadium net inenalty,

13.04.2 Determine intenaity estio by dividing
the nct intensities for nickel and vanedium by
the nst jntersity for cobalt.

13113 Enter the eaitvation curves with the
reilod determined abave and rend the concentes.
tlon of ssch clement in the mwple.

§3.11.4 ) the sample weight wae not 20 £ 0.2
g. muitiply the velues resd from the cvrves by

20/sumple weight, g.

13.12 Precirion (Concentrativ s <3 pom)—
The sepeatability hae not bees eatabliched, but
duplicate resutis by the seme operator should not
be considered suspect uniess they diffes by mess

then the bllowieg areounix:
Awmsont of Drment Repatiobithy
L{S- 1"} (14 0400 ppm
MiSppm M wY 30 of the menn vohut

TANE | Vnsdium Ayialle-Orgaaly

Sndend

[ Nirbed 4 %) g Sonderd pom Veradium (1 %) g
i 108 06647 ! 0 3
: 0 [R11]] | on wv
3 » - 24009 [ 00 48008
TANLE § Compsshiisn of Ouliivatios Sioaded Selurian
halest bn
2 o . welght g fom sy Mg mmple
J0mt, s ml Slml
Nirked ] 0N
10 a3 » .
Vessdbem omeedun L - &) - a3 &l
vaneden

The Avarvivan Sainy,
with awy Nt
it righin, sod the vind of infingemeat of nerl sighia, oor y

Yiraring and tarvoiols ssles nopeaition

v sy,
o T risptres ..'mﬂ‘ rd—;mmmhm

of the validity of eny ek

Rl Sow Aripan

m.-u-dhﬂn-muqyn—'»&mmmum Pe arviraed evevy five yrars ond

o e revived, ety

R Sre Sriond rirkew v arvish o of shes sandiged o fov adiistonal

wemdeends and should by edrerand e ATTI Meadgwarsers. Yrav pmvmenty will rvvive carcfel considonsrhn ot @ meevring of the

wrvnanvily perosh vl eseeriion, wibick
made purw vivws huun fo the ARTAS

kb

-nund :ﬂvﬁmmhﬂn«ﬁdtﬁv“p shvod

81, Miloddviea, P4 19105,
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qs.ﬂ) Deslgnation: D 3328 - nmam1w

Y ld‘ll- \

' sumra Methods lor

COMPARISON OF WATERBORNE PETROLEUM OIL8 BY

GAS CHROHATOGRAPHY‘

om

0-\-!-
*u.hm-u-:-:.h:&

mhh.h-hv :'-':-:ﬂ ;—dhl
d-.lh-

‘mmﬂd—pm-ﬂhhﬂuluﬂ ool fostnotes wen resunbesed in Senvery 1H9).

f. Scope *

t.l Thass meM«mM
of pelrolesm olls recovered fremt water or
beeches whth ol 'from npect sewrces by
means of gas chromatography (1, 3, 3)-* Such
oflls includs distikite fuel, Wbriceting ofl, and
crude o, mwwmum
tnd coplilery’ colivma ‘anuiysei welng shier
single dﬁ;\l’. (fiame m.x
delection olmb%l ]
meirie for suitee), M

Sectione

Method A—Packed Column P i?
Methed B-—Capitiary, Colvma Bl
1.2 Method A™ * &' low-seselntion

separation] Mithad B plevidus & higher ese-
Wilon for mere tritiénl examination. The duel
detection stheme'should be smpleyed whee-
, ever ponible. The flame-phetometric detec-
* tion fot uIM cumponinty is on adjumet, nel

o subititute, for fitme-lonishrion detectionln .

 ldeniification of ‘wewitherne petrelcam

olis {4 ‘o 12), Thete ave, however, certale

clrcumatances whare the wifer chrewalo-
groms can distingulsh twe olis when the Bame

M.lbﬂmh.'“m. -

1, Anluhn&m ’ .

X1 ASTA Suandands: .
D 1129 Definkloms of Térms Reloting to

Water®
mms,&'mm for Reagrnt Water?

« D 1549 Method for Scparation of Represent-
"stive. Aromutled and Nowsromatics Frec-
tons of High-Bolling+Ois by Ehstion
Chroma

D 413 Pructice o ideniificution of Waicee

Y borne O
D015 Practce for Preservation of Wetas-
borme ONl Samples®
D 132¢ Pwctices v Pregparstion of Semple
Identification of Waicrdore Ol
D 3337 Methode for Analysis fes Selected Ele-
ments in Wasesderne Ofiy’
. £ 200 Practice for Gonersl Gos Chromateg:
‘g 335 Practce for Gan Chromstegraphy
Torms snd Relusonshvips®

3. Wigaifiomese
3.1 Wentification of @ recovered ol & &-

Cusegnt aditon foa, 77, 19N Yodhet Ap
.I’”. " I‘"h

sthors [ prraaueers reibe 00 the bomen

Moat stutieds.

} Soousl Srok 4ammunn
"ﬁmm AST Qugndards, Vel €18
¢ Aavwal Brokt of AYTM Bancioeds, Yol 1103

Y Aol Srest of ASTA Mundierds, Vol 1400,

e endef

b1} )
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tor pravides b secoad, Independent proflia of
(he sarme oil, i is, significantly maove infor-
malion s svaibls from 8 single amalysls with
sl delection.

33 Many cioss aimllaritles (within uncer
tnimaies ©f sampling and snalysls) wilt be
needed to aetablish identity beyand o renson.
tble dusbit. The snelyses described witl distin-
gulsh meny, but not off samples. Por cases [n
which thie mathod dees not clesrly identity o
peir of samples, and for important casee
where sdditioml comparisons sre needed to
sirengthen concluslons, wther analyses will be
sequired, such se Mathod B, and ather appre-
priaie metkods (Practios D 3413, 4.6).

34 For Method B, the “deasphalied™ frae.
tion of nest petrelsum of petroloum revidue
L) mpn‘um & sample fres of o9
phaitenes o uﬁr 1o pretect the eapitisry

4. Defliens !

4.1 For definktions of torms veed fu these
methods, sefor 16 Practics D 413, Detind.
sens D 1129, -\d Recommended Practice
B 33s.

§. inteddovences
5.1 Compounds thel bave the same teien-
ton Nme o hydvecerbons wiil in-

potroleom
feriere in the comparioa of the unkwown
with known ofle. This b persicularly tres W
snimal fut o7 vegstable oll, saturaity ecourring
hydrecarbona, or Spli-lreatment chemicals
ore presat in relaiively lasge smeunis. lnde-
pedsm analysh, for exuinple, infrared speo-
frovcopy, wifl estebiish the presence of these

effectively by Msthad D 2349 e by Praction
D 3326 (Methed D).

Nors {=Method D 2540 witi sloa tesmeve the
seomalic foantion.

€. Reagenis and blafericsh

6.1 Purity of Resgenis—Rengemt grade
chawicala shall be wsed ie ol tests: Unloss
otherwise indicated it i Intended that o¥t
reagents shall conlorm to the speciicadons of
1he commituie en Analytical Reagents of the

"l

American Chanical Soclely.!

82 Untess otherwisy indicated nknm
to wates shell be wnderitood o mean reagent
water conforming 1o Specification D 1193,
Type 51, .

6.3 Ak —Tar veg with the fame-jonization
and Mame-pholometric deteciort; may be ob-
tained weing & laboratory pure si¢ gemerator,
ov from & 2er0 grade tank supply.

+ 64 Carrier Gas—Highputlty grade he-
Hum ls waed as carvler gas.

$.3 Cycfohesans~For we in seference

6.6 Mydrogen =Fot weé with the fame-
fonizetion and Hame-photomseiric defectores
mey be obtaleed wing 8 ydrogen generator,
or from & prepurified grede tenk suypply.

6.7 Methylene Chioride —For ww in mefese
omcs stanclards snd glasswware clesning,

6.8 Normal Alhane Sienderds - Notwal a3-
Ranes, decana through hexaiviecontang, for

ms 08 referencs compeunds.
6.9 Normal Pensang— Wy,

m'mmimhn-'hanplm-

ﬂ‘-.“ Thiophent —For ves ia optimissiion
of Reme-photometric detecior. )

72 mﬂ&m-m-hmn!
a-hexadecone, n-ociadecane and eicosens in
eyclobexans solutlen (100 ul of each diluted
19 10 sl with cyclohenane). See he panes for
‘nhh(qul.!.l). .o, L
o. w‘ » [

8.1 Collect & sepressntative nn* 'l'ln
method weed depends wpon the quantity of
nnph-v-ll-bb.ltwlyuthdmnhm

!A- Cl-l.llo- w, z'
. -i RC
Eh— Mld::f‘whmmlhhﬂ—-
u V Iﬂlunl
Zeryr 3 (\.l—.lu Yook, K.

~

K10

&

onk on Lhe water, the ofl con be picked np by
dipping TFE-fluprocarbon vrips (SO by 75 by
0.13 mm). The addecing properiies of the
TFB-Nuorocatbens <an b enhanced by
rougking (eiching) the smiace, or by perforat-
Ing with {.6-mra holse (3fown®). The TFE-
Muorocarbon sirigs sre placed ia a solvent.
tinsod gless jar sad sealed with TFE-flueroe-
earbon or dunlnm-lhl eop 0 sveid plestl-
slesy contamiasilen,’

82 If the ll-ph b not to Yo mnalymd
withia { week, it shovid bs preserved in
acoardence with Method D 3315 Secanse of

the pdm"'“(lmlﬂma

3 Thoumﬂbshuldhm for
awalysls In socordance with Praclicss D 3326,
because of the great wrisly of materiels and
clreumntances sssnclated with eollcting por
treloum oils from the envivenment. This prep-
arstion procedves’ iwmaves water, partkuisle
meiter snd asephalionss (high wiclecnier

weight components thet weuld belld op oa
mmmmmnm
tile), ]

METROD A-~PACKED COLUMN
PROCEDIURE

P 'Seope v - -

9.1 This methoed is eppFcebls to samples of
aeal o w ]
m ol "'_.'l:nrn'nl potvole

v *{s.
10, Dowmmury of Mothed :.

10.1 This method mer & g chremate-
grephic pecked solumn syslom fer the sepe-
retion of petrolewm » The o
Nuent of the column mey bs detected with @
flema-lonination detecior, or & may be split
(142) Sctween a flame lonisation and &

fleme-photometria detectior. The flame pho-
tometric detecter s squipped with o setrow

bandpass intetierence lifter for lowle-
tion of the mifer emisslon ot am, The
uhtlnpatﬁutuei (a0 indi-

cated by tetention time) of recoveced il b
compered vioually &ith the selative poak she
of sach component (of Nbe seiontion time) of
the suspecied eotwos, A discussion of ges chre-

malography e pressated in Recommeaded
Note 2~ This dusl detvster methed is boved on

D N1
e work done by Kahn ¢(13), Gerza (4], ond
Adlard (N, Keka and Jonne curmatly me 2 method

that done uct enpioy am olaent apiit for sbmmitane-
o dual detetiion,

10.2 In this mefhod, clution of chasacter
fetla hydrecarbons ocoury gensrally in ordes of
Iacruasing bolling polat.

(L Agparstes

1.t Colrwn—Calumng
may be or prepared by the snstyst.
1LLL OV-001'—A %-in. by 10-R (J-am by
muhh-ul-hu with Q.01 3-In. (3.3
':m with 60/30 mash Chrome-
wohed sad dlmeth.
(Av-ou susied

with 10 weight B of OV.101,
112 Gew Chrumatograph—A commereled or

homod Sotncter 30089 and » cob-

oma even copabis of belag pregrammed frem

75°C 10 ol leaet 325°C for heuvier oils higher
o gavolinem, jot fesls, etc.)

1021 Fer ligh m hﬁ. e choo-

mﬁhh d—h&h
M-ﬂa
nhaa Pors—"The wae of gloss Injoo-
tor lnswrts thet cam bo or choaned
trdy.crht.n‘p&qﬂ-ﬂ‘
1Ly M—A oal-

mation detectos s slwreys veed for Mathed A In
oddition ¢ detecior with @
¥ am et s veed Bor dval detee-
dea (9, 19,10, I

it1e mn-lrn—a- Wiwent splives
zhn nteof +1m|"rmhm
1523 Mhhﬁvwww
i toiaphens ood evtcbarone) tia
b )
the sarrier flow fer desector eptimisstion b

'&-*-d-u-ndubquyo.
HA aagiemed tndoneh of Sehas-Masvilie Produsts
Rese-phatontenis dotasior valverelly wond
i e S

318
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requited, when uting a flame-phatematric dee
N“l *

1128 Sovip-Chart Racorder — A strip-ehast
tecardsy ls reqeicad 10 messure detector re-
sponse ot Nuit-ecele range of 1 MV with &
sesporss time of 3 o (or lem). A second
serot1dcy, or dusk-pen recorder b required for
dutl detection,

113 Syrings—A microsyrings of 0.5 te |

copachy.

(1.0 Gaz Trape—Any commerically avall-
able gaq filier traps (o be placed I line e
rmove rece ond weter impurf-
et fresn the hellum, hydrogen, nitrogen, and
slv gad supplies, "

11.3 ZPD Lineariver «Optionel socessery
@ fucilitate competison of FPD ei\lnpb-
'“0 . *

13. Prepevetion of Chromatoguph
12.4 Mhed-guhﬁm

sreph,

122 St off the downsirasm and of the
systom end prossurie the srrier gas wpply
% a’'gage prevewn of appronimstety {3 pel
(103 1 Pa) sbove e opiretieg preseure, Shat
ol 1he cytinder velve snd obierve the presewre
porgs. Conelderthe tight U mo proseure

. eop i acted n 10 t0 13 min. Use & emvell
amount of squeoms ssap solution te locate
mines leske. Do net use the seep sebtion
meny the lonlenilon detacter,

11.3 Column Condifioning for New Col-

* Neors 3 rmb-‘, ‘eoediiiened eslumas,

praceed te lg_ A . .

12.3.1 Disconnect (he column ot the detec-
tor end $0 aveld daposition of volstiles on the

s) during conditioning.

12.3.2 For frashly prapared columng, pass
hellum theovgh and cup the column with o
bram or stainless wuol plug. Frogrash tha dven
10 325°C and 9ol lor 4 k. Cool and remore
the plug. For older eolumes, procsed directly
withSewep 12.39. .

12.3.3 Adjuat the carrier gan Row as indh-
coied in Tebls 1, *

12.3.4 Rales (he colums temparsiure to
273°C sad hold it this temperature for | h
with mormal eserier flow tate.

12.3.3 lucreses the column temperature 10
3JOOC and bold st ihis tempersture tor at

ne

least 1 & with mormal corsler flew,

12.1.6 Incresse tha colume tempersture to
J15°C ond bold evarnight with the normal
carrler flow eate. - .

12.3.7 Hzat to 350°C awd hold for Yah.
12.1.8 ADer conditioning, cool the solumn
snd conmec! It 10 the detectoc(s),

12.3.9 Adisat (he hydrogen and alr flow,
and fhe alr/hydrogen Slow ratic te the detes
tot(n), ns specifind Sor the instrument being
weed. {gnite the Name(s) (see 12.4 for wptl-
wizstien). _

12,3.10 Adjunt the carrier gae Row s I
dicated la Table 1. .

12.3.18 Progsam the columa tempersture
98 Indicated In Table' 1, 'ond hoid o the
wazimime temperasturs whils monbioring the
offtusnt. i there aee #o poaks in the shromar-

sed (here Is winimal bascline sk ot
high temperstures, than the eolnma is seedy
for ueey otharwiss resendilion i
”!é.s.u Retern the oven fempersiure o
123.13 W the eoluma Is 1o be moved or
ored, dsconnect and seal e ende of the
column. When the column ls (0 be reused,
even afver cenditdoning, W & alweys nessssery
10 eycls throwgh the lemperaivie pregram o
semove any eccumviated volsiien,

124 Opiimisstien of Detsviars~Adjust
hydrogen sad sir flews 10 give opiimel dutee-
tor responees lev & given bechiground sampls
tignal-pravided by the referencs compound
bleeder (11.2.5). Une cyciohesans for FID
wm:tmummummw
- . .

13, t‘)’p;n‘t)h‘ Canditions for Analysls (Netns
(]

Nere 4=-One of the problems frequently on
soumieted with the Name phetometris detacier &
"lun:n;.-:n ’_:om ol :::m L
wjocted with the sem oouime
prparsiioa procadure gvoids this nm
wee lime Hat i pesmia 1he uee
FPor thoee who may encoumtes Mhis roblm. ]
siuple modificalion been suggenied (8) which
tomsistg of eeverting the Sydregea gas end alef
srypen gae lnlels 90 the delecior,

3 =For ol kieailfication under (M ree-

ommendud procrdure, sle has been found silishae

for combusiion foe the FPD, thal is. enypn s
necessory., .

Nota t-zn the manubactonee m-l for
maintensnce information for the PPD. Present
Mame phoiametric bnita thowld el b¢ heated abave

wnall samples,

L

330°C, unlers the phetomaior is ramoved from the
pore br Rbey optics; older eniis cannat bo
Dested sbow {70°C, Feriodically, & may be neess-
ssry (9 rencve the Hama jay and cieon b whth
sofvant (cyclohenane) in on wiisssonie bath.

13.1 Opacating conditions sre swmmarized
In Tabls 1; spparetue opsmtod under fhese
conditons showld achlsve partiel resolution of
twe palrs of normal and koprensid
bons found in many, bet not off, crude ol
and cartain petroleum peoducts. In order of
emargence from the soluma, these are hepte-
decans and pristans, and peiadecens and phy- .
ane, ' ome .

13.1.1 Bech’day, malyss the sescietion
mixters 1o lest the column perfermencs, mon-
ot e Insirument performencs end her
mally equilibrats the-oystem the (wee the
Annen for delalle), .

13.1.2 Apply annex precedure 10 cueern
thet colemn perfermance is seceptable. Re-
peated Injection of sawpiles conininiug ssphel-
ssnes will change the tesolving powes of e
oolumn untB the colvasa eventuolly wit do-
grada (o the polat where e petfermense is ne
longer soceplablesrs «l. ¢, °
16, Conmpononi Moutification

14.1 In mont instences, i Is naceemary to
g <bromatograms o 3 oyl vtk b soureat K

rematograms of ¥ Sowces;
:‘nmthm 0 pote thelr degrae of mateh,
Sdentification of the vasaily dominent normel
panaifin hydrocachens by roodily achieved by
compating thelr retention times with thos
from known n-aiisne suanderds.

14.1.8 Ndentification of pocke other Hhan
sormsl perefing ls et achieved, exespt b
smse cases, .o

14.1.3 Compatison of pesks with the sama
teiention times i the kuowa end wnknown
o&bnﬁo“vﬁ:m. 10 refasive pesk
sises of adjacont ponke.' " -

142 To dcht:h. the retration time of
normal pamffing, the follewing procsdwre ls
vecommendeds ..

14.2.1 With the columa af the leitiel pper
ating temparaturs, inject 0.2 ul of the known
mixiure of normal pacetfine (10.1).

14.2.2 Turn o= the recorder snd mach the
Injoction point on (he recerdr chart,

14.2.3 Adjust the imtrument aftenuetion
50 that the maximem penk heights are on
scale. . . w oA

[4.2.4 When the temperaivra progrem b
compiete snd 1he Haseline has wabilized, coel
1he oven ¢a the lndisl termpesature.

+ 14.2.5 Measure the retention time In min.
9oy 00 a1 legt two significant figees lor qach

‘aetmal paratfia in the known mistere.

15. Procsdare for o Semph

*.95.1 Piret, cyrie 1be Inetrument theoug it

program 1o teet e eslumn snd instrement

:ﬂum(l!-l)nlmm
l:;.ionthmbdutm'un‘

aathy s obanined.
134 Wies the temporsiure pregram b
ond the beseling has stabitined, cool

soluma longth asd diemeter;
fiquid phass and weight percont] supgort me-
mldmnﬁd-xh.h:l‘ﬂlﬂd-;:
temperatwess; progremming ats; conler
flow rate; dslecser manifold snd Injectieon
port s FPD hastes lemperatuse
(o vond); and alr flow retes; Injec-
thon port apiit ratio and sffleent 2pii satle (¥
employed); smphs sime sad smplifier ranges.
(Rubber stempe sre commercielly evellsble
which facilitste the secording of these data.)
1.8 Prepace chromatograms of samples of
knows evigin. that la, from petentiel seurces

W

16, 41 Nur
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6. Interprriation

16,1 Busly of Maching =The wniching of
ol samples s samatially a profiling wechanique
bawd on the prewine that (damtical olls give
identical  chrowmstogsums,  Norwwliy, the
matching of & spilied ol o ¢ quspect ofl can
be secamplished by semparhon of the slwoe-
matogrims for sech of the olls In a spiil cese,

181 Chrometogrem Festures =The major
festures of a cheomaiogram wed for somper-
foon ave llsted as follows and see Nagtented in
Pige. 1 and 2 (gaa abrombtograms of 8 Kuwalt
erede ol which doplet FID 20 well 2e PPFD
)

16.2.1 'The FID curve chows » typlcs! sep-
seation with the featwres of a Aomologous
scries of normel pacaffine, ths koprenold hy-
dencsrbona pristens end phytane, the swre-
sotved envelope and ather resolved peaks, ARl
:wnn fentuves aoe waed 10 characterisy an
1623 The YPD curve Moo fewer reaclly
sscribed "vather & g« the
oversll sulfor pevatated by the detec
lor. X bs ast oaly qualtstively, but
semiquentitathwely,

163 Weutheving Effecty:

163.) Wien an oil is opilled on opes
waict, o7 & refetively wnall amoumt of ofl &
wilcly disperssd In 92 sren such ss u bilge
tank, westhering wiil progrees rapidly. A this
dick on weisy may Jose significamt
arixants of As components np 10x-Cp (271°C
stmmphedle bollilag pring) within 42 h of
being splfied. It ls impartant to be cognizam
of the eflecty of wenthering when snslyzing
it samples move (han & lsw hours ofd, It ks
edvisabie (0 compare only (hoss pertions of
cheomstograms beiling sbove pentadecane i
urdet 10 minimize he difference resutiing
from changes dus 10 woalhering.

1632 Light dintiliste fusls cnnmnat survivg
heavy weathering snd have Sew hydrocarbens
shove Co. Compatioon of the residues of
thess olls can enly be done qualitatively -
frow sbowt Co=Che. .

::: ‘Comvbanot?mwgm:: o

-1 Normelly a direct comparison
chensiogrims, conaldering the fretuves ene-
meeated sbove, will seilice for establishing:
kiertity or nonidentity between sareples. The

cowputhon lrvolves simply & peak-forpesk
matching, nnling differences or simiterities in
reletive pesk size, I the chrommiogrems are
lhlmonlhebnlldmt-bﬁnh maich-
ing. there s & high degree of probebiiey that
the sanples sre from the same jovrce. A
wrimnaich s obisined when the curves s
ditferen, The differences may be dus lo the
Presencs of one ar move temponents in one
mmple velative to snosher o cominent differ

17, Reperi
17.1 Bated upon the visus] compariven of
me, and sfier comidering 0.2,
16.3, and 1.54, seport the sampie of wnknown
erigin as Selonging 10 ene of the cotegories

1200 Masch =L)ke ens, or more, of the

les swbrnitied fur comparison.

12.0.2 Produbdle Motch—11ke ome, o
wmore, of the samples rubmitied for comperi-
son, except: (a) for changes which could be
atielbuted

0 weathering (spocitie low moles-
whee pesk losscs), or (8) differances
stirfhutabie lo wpecific contamination.

dl‘ﬂ 3 Mndeserminate ~Like one, or more,
semplcs wbmitted for comparienn,
except for certeln differonces a8 In 17.1.2 of
stch magnitude that i ls impossible to ascer
isln whather the wnknown (s the seme oif
howvily wesihered, or a toully differemt oll.

17,04 Mioneich =Uslike the samples
subminted for comparison.

METHOD B-CAMLLARY COLUMN
aoce|

DURR
'!n Scope
16.1 Scu Bection 9, but waing & caplilery
colemm precedure.

19. Jommery of Method

19.1 This methed makes use of a gas chro-
wmetegraphic capliiary columw symem for sep-
aration of pelrolewsn Aydrocerbone sad efther
FID or FID and FPD for (helr messnrerment,
‘The relative peak size of each component (as

e

D osse

indicated by retontion time) from o il vem-
phhmplnd-hhthnhﬂnpﬁdud
e mmea Tom o epecied

[
mm-rm.muummnm
2a Method A cacept Dor the wee of & higher
ml “m..ﬂ- .‘ .

. 1
34, Agparsnis e

70,1 Chromassgraphic Colomn {ee 11.

20.1,1 OV-101°+~A 0034, by 30-& p.f
mm by 16-m) vupport sostad epes twbules
(9COT) siainless stos] column,

202 Gas Chromatoghaph (00 11.2)~The
seme gas civomategraph uied in Method A
mey be med la Methed B previded it hes the
necessary flitings 00 sovsmudats the eaplifery
colemn and: t

10,24 Cavrier' Gas Prosswre Regulator
substitwted premwre repuinior for L moss
flow controliers ‘0 glve ‘more precks
nullnlmlo-b;m':(lns ‘.‘).

.12 E plier I roquired
m.umﬂl_gnﬂuhdl *2
FiD/FrD. .

201.3 Carvier Goe Mabenp 1o soquised st

¥

tien detacior end for dusl deswesion & fleme-

trie devector (sve 11.2.9).
20.4 Sirip-Chart Recorder (ses $1.2.6).
20.3 Microeyringe (ses 11.3).

D 3526,

11, Properation of Chremalograph
'?,"‘ Sos Boction 12,

13, Opernting Conditions for Asalyshs

73.) Opesating conditions sre summariaed
Tt L .
the rerulte
..'u?nt-a-aulh q;‘d--

F&mnmd-ﬂ:b:‘-

20.6 Bloeder for Referomce Componnd (38 341 ) ptosch one 11.1.0).
te2.3). 26,13 Probedie u«:-(.u'-.'l:jtin.
21, Tost Senple (Splied o) 26,13 Indeterminats 1T
1.t Using | 10 2 ml of nest -, .04 Miznetch (ws 11.L4).
prepare » sample bn accordeace with Praciices
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fAll-l 1 Gpemiiag Confiious for Chosmntoguaphie Columms {11, 81, I
Methed A [ 1] ]
[« ] Yoin. by 1O D-ma by Sm)unlss 6434, by 300 (B.5-am by 6m)°
g siond (oo 31.1,1) wiotetoss stusl (oo 30.1.1) .
Pathg niboﬁg:iun'-lCh. OV-108 30T
Carving gase Dettum ]
e, /i
Calyma pprosimanely 30 opprasingely 3
Mehawmp goa ] appraninsiely 20
e, QY
lom post ” %
Hesvioe ol
Sltbed ” k.|
M‘- 313 ¢MD) 230 (MOFID) 250 PFIDY 394 (MIOIPD)
'm 9% Wld ok 90 haid 2 @in
Fosl 1% 1%
Detossen l”éﬂblﬂ.m 171 (Vi0) 239 POTY)
b ] (¢ -9
Chﬂv-txhhl-*in ;300 fJGQ
Bamgle .-‘ L ot
Sifieem spih reile PPD pressdwed) (42 (UYD) 1+2(MOEPD)

& The peoche sute | distated by e design of the ges shsomsugrugh.
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RESOUUTION MOCTUR
10FT. 10% OV101
_ PACKED COLUMN
. * '
! R"B-183-0.5
1l : RAL18-200 - 8.8
) ) 8 2 3 | 1 | I i E
0O 3 0 35 20 25 30 B
. FIO* X800 S
=+ TIME {(minutes) [ ¥ '
. I I . 8 1 g A

16«

6€£:01

6. 3 Superuiaiive Chrematagrian Som Capliiery Colvum (Merhods B1 2od B1).
(v . ) 0 5 20 28 30 »

ANNEX . .
. ) TIME (minutes)
Al. coLtang ) .+ 916, ALY Pesshiiveen Pasted Crse
Al1 Colunmn Poslormance 239 10 68 % fell-eculy recorder veapanoe o0 normel
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APPENDIX G
ANALYTICAL METHOD FOR DETERMINIKG
FUEL OIL COMPONENT IN
SOIL/SEDIMENT
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1. Scope and Application

1.1 Polynuclear Aromatic Hydrocarbons (PAH)

1.1.1 PAH Analytes - Naphthalene, acenaphthylene, acenaphthene,
fluorene, phenanthrene, anthracene, fluoranthene, pyrene,
benzo(a)anthracene, chrysene, benzo(b) fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, dibenzo(a,h)anthracene,
benzo(g,h,1)perylene, 1{ndeno(1,2,3-cd)pyrene, 1-methylnaph-
thalene, and 2-methylnaphthalene.

1.1.2 Detection 1imits - The method detection 1imit for a 30-g sample
fs 200 pg/kg (dry weight) for resolved PAH components.

1.1.3 Applicable matrices - Sediment and sofl samples.

1.1.4 Oynamic range - 200 pg/kg to 3,000 pg/kg (120 ng on column),

1.1.5 Approximate analytical time - Gas chromatography (GC) analysis
takes 2.0 hours and i1s automated,

1.2 Petroleum Hydrocarbons

1.2.1 Petroleum Analytes - Gasoline, kerosene, paint thinner,
turpentine, Fuel 011 No. 2, Fuel 011 No. 4, Fuel 011 No. 6, coal
tar, creosote, lubricating oils, leaf hydrocarbons, processing
oils, and asphailt.

1.2.2 Detection 1imits - The method detection limits for a 30-g sample
are 0.25 pg/g for resolved components and 10 pug/g for total
products.

1,2.3 Applicable matrix - Sofl samples.

1.2.4 Dynamfc range - 10 pg/g to 1,000 ug/g for the total product.

1.2.5 Approximate analytical time - Gas chromatography (6C) analysis
takes 1.5 hours and is automated.

Prepared by: Date:
Thomas R. Copeland, Ph.D, Sept.25, 1990
Management Approval: Date:

QA Officer Approval: Date:
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2. Summary of Method

A measured mass of sample (approximately 30 ¢ - wet weight) {s mixed
with sodium sulfate, spiked with an ortho-terphenyl (0TP) {nternal
standard, and soxhlet-extracted (EPA Method 3540, appendix 1), The
methylene chloride extract is dried and concentrated to 1 mL or less by
rotary evaporation. Deuterated {internal standards ~are added to each
extract and 1-2 gl of each extract {s injected onto a capillary gas
chromatograph/flame fonization detector (GC/FID). Instrument conditions
are described that permit the separation and semiquantftative
measurement of the 16 priority pollutant polynuclear aromatic
hydrocarbon (PAH) compounds. Tota)l petroleum hydrocarbon concentration
and qualitative petroleum product identification are also possible using
this method. Androstane (a GC standard) is added to each extract and 1-
2 pL of each extract 1s injected onto the capillary gas chromatograph/
flame fonization detector (GC/FID). The method is intended to afford
petroleum product identification and quantitation and semiquantitative
analysis of PAHs.

Comments

3.1 Interferences

3.1.1 Method interferences are reduced by washing all glassware
with hot soapy water and then rinsing 1t with tap water,
methanol, and methylene chloride. Reagent blanks must be
analyzed with each batch or for every 20 samples to
demonstrate that the samples are free from method
interferences.

3.1.2 High purity reagents such as Burdick and Jackson 6C2
methylene chloride or Baker capillary grade methylene
chloride must be used to minimize interference problems.

3.1.3 Matrix tnterferences may be caused by contaminants that are
coextracted from the sample. The extent of matrix
interference will vary considerably from source to source,
depending upon the nature and diversity of the industrial
complex or  municipality being sampled. The cleanup
procedure (EPA Method 3630) can be used to overcome many of
these interferences, but {s not necessary with the site
specific analytes of interest.

3.1.4 Petroleum hydrocarbon products contain PAH compounds and PAH
"contaminants are formed from the wuse of petroleum
hydrocarbon products. Proper interpretation of the results
requires an experienced analyst,
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3.1.5 Presence of a large excess of a petroleum product will
prevent quantitation of coeluting PAKs.

4, Safety Issues

4.1

4,2

The toxicity or carcinogenicity of each reagent used 1n this method
has not been precisely defined. However, each chemical compound
should be treated as a potential health hazard, From this

" viewpoint, exposure to these chemicals must be reduced to the

Towest possible level by whatever means available. The laboratory
is responsible for maintaining @& current awareness file of
Occupatfonal Safety and Health Administration (OSHA) regulations
regarding the safe handling of the chemicals specified in this
method. A reference file of material safety data sheets (MSDS)
should also be made available to all personnel {nvolved in the
chemica) analysis. Additional references to laboratory safety are
available and have been identified for use by the analyst.

The following parameters covered by this method have been
tentatively classified as known, suspected, human, or mammalian
carcinogens., They are benzo(a)anthracene, benzo(a)pyrene, and
dibenzo(a,h)anthracene, chrysene, benzo(b) fluoranthene,
benzo(k)fluoranthene, and indeno(1,2,3-cd)pyrene.

5. Sample Collection, Preservation, Containers, and Holding Times

5.1

5.2 |

5.3

5.4

Sample collection - Soil samples should be collected with solvent-
rinsed stainless steel spatulas and placed 1n solvent-rinsed
aluminum foil-lined 8-02 wide-mouth jars,

Sample preservativa - Samples are placed on ice fmmediately after
collection and refrigerated at 4°C until the time of analysis.

Sample container -~ Samples are stored 9$n prewashed and solvent-
rinsed 8-0z wide-mouth jars with aluminum foil-14ined }ids.

0
Holding times - The sample holding time {s J4”days after sample
collection,
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Apparatus

6.1

6.2

6.3

The following glassware {s used for this method.

8-0z wide-mouth jars with aluminum foil-lined 1ids.

Soxhlet setup. )

Rotary evaporation setup - Buckler Flash Evaporation.

vials - 1-mL amber glass vials with Teflon-1ined cap, 7-mL vials.
Glass funnels.

500-mL round-bottom flasks.

Nitrogen blowdown setup.

An analytical balance capable of accurately weighing 0.001 g should
be used.

An HP 5880A or HP 5890A GC with a spiit/splitiess injector equipped
with a capillary column and an FID should be used. The output is
connected to a Bechman CALS data acquisition system for the
measurement of peak areas.

6.3.1 Column - 30 wm long x 0.32 mm 1.D, capillary DB5 column (J3W
Scientific Catalog No. 123-5032). This column will allow for
the resolution of the deuterated internal standards as well
as benzo(b)fluoranthene and benzo(k)fluoranthene.

6.3.2 FID - This detector has proven effective 15 the analyses of
soil samples for the 16 priority pollutant PAH compounds and
Total Petroleum Hydrocarbons.

6.3.3 Autosampler - HP 7671 or HP 7673A

Reagents and Standards

7.1

7.2
7.3

7.4

Reagent water - Reagent water 1{s defined as a water in which an
:nterference is not observed at the MDL of each parameter of
nterest.

Methylene chloride, hexane - pesticide or equivalent.

Sodfum sulfate - (ACS) granular, anhydrous. Purify by heating at
400°C for 4 hours in a shallow tray. '

Silfca ?el - Grade 923 (100/200) dessicant. Before use, activate
for at least 16 hours at 130°C in a shallow glass tray that is
loosely covered in fofl.
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7.5 Standards

7.5.1 Prepare standards of the 16 priority pollutants from the
Supelco Supelpreme-HC PAH mix (Catalog No. 4-8905) at
10 ng/pl, 20 ng/pl, 40 ng/pL, 60 ng/pl, and 120 ng/uL in
methylene chloride. Prepare qualitative standards of the
Fuel 011 #2 at 2-5 mg product/mL methylene chloride, Al
standards are validated by a concentratfon check for
chromatographic purity using a standard prepared at a
different time or obtained from a different source. Protect
all PAH standards from excessive exposure to light.

7.5.2 Internal standards (1S) are prepared by carefully weighing
out 200 mg of Dg-naphthalene, Djp-acenaphthene, Djp-
phenanthrene, Djo-perylene, OTP, and S5a-androstane and
adding these compounds to 50 mL of 10X benzene/90X methylene
chloride. Warm solution unt{l all of the Djp-perylene
dissolves and transfer 5 1-mL aliquots into l-mL screw cap
vials, Warm each 1-mL vial until all of the Djo-perylene {s
dissolved prior to adding 10 gL to the sample extract. Mark
each vial with a pen after each use and discard IS at
0.5 mL. Confirm the concentration with GC/MS group
standards and Supelco standards.

[}
8. Procedure

8.1 Sample Preparation

8.1.1 Homogenize the soil sample with a solvent-rinsed stainless
steel spatula. Remove 5 g of the sample and place it in a
preweighed aluminum pan. Dry 1t at 55°C for 12 hours and
calculate the percent solid content. .

8.1.2 Weigh out 30 g (wet weight) of the sample. Mix §n 30 ¢ of
sodium sulfate. If the sample has excessive moisture, add
additional amounts of sodium sulfate,

8.1.3 Soxhlet extraction

8.1.3.1 Extract sample with soxhlet extraction according to
EPA Method 3540 1in SW-846, volume 3. The solid
sample {1s placed in an extractfon thimble or
‘between two plugs of glass wool, and extracted
using methylene chloride for 16 hours.
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8.2

8.1.4

8.1.5

8.1.3.2 The soil sample may also be extracted via the
Teflon shaker technique 1f a fingerprint analysis
fs a1 that 1s required on the extract.

Concentrate the methylene chloride extract on a Buchler
flash evaporator with the water bath temperature set at
40°C. Concentrate to approximately 4 mlL anc transfer
extract to a 7-mL vial, Rinse the round-bottom flask with
1 mL of MeCly and transfer the rinseate to 7-mL vial,
Blowdown extract to {1 mL with nitrogen. Adjust extract
volume to 1 mL with methylene chloride.

Add 10 gL of 1S to each extract.

Calibration

8.2.1

8.2.2

8.2.3

8.2.4

For PAHs, calibrate each 6C with an fnitial five-point
calibration curve. The lowest concentration point in the
calibration curve should be near the MDL. The highest
concentration point should be twice the expected sample
concentration and within the 1inear {nstrument range. In
addition, analyze a 1000 pg/kg site specific coal tar
standard.

"For TPHs, calibrate each GC with an initial three-point
(t.e., 10 ng/pL, 50 ng/ul, and 100 ng/ul) calibration curve.
The lowest concentration point {in the calibration curve
should be near the MDL.,  The highest concentration point
should be twice the expected sample concentration and within
the linear instrument range. The calibratfon compounds are
decane, acenaphthene, ortho-terphenyl, androstane, eicosane,
pyrene, berzo(b)fluoranthene, and triacontane. The relative
standard deviation (RSD) of the calibration compound‘s
relative response factors (RRF) must be less than 215%.

With each day's run, open a 24-hour analyses window. This
s done by running a midrange standard containing the
16 priority pollutant compounds plus 10 4L of the 1S, 20 pg
of OTP, and 20 pg of Sa-androstane and the 8 TPH calibration

_compounds at 50 ng/puL.

The response factor (Rfs) of each compound should agree with
3 standard curve Rfs of 225%. If the Rfs ts outside the
acceptable limit, the instrument must be recalibrated.




STANDARD

OPERATING

PROCEDURE
Subject or Title: Total PAH and/or Page 7 of 14
Total Petroleum Hydrocarbons fn Sotls (Modified ASTN Method 3328-78) —
SOP No.: Revision No.: Effective Date:
LM-ERC-4602.1 1.0 Sept. 25, 1990

8.2.5

The IS response and retention times in the calibration check
standard must be evaluated during or immediately after data
acquisition. If the retention time for the IS changes by
more than 30 seconds from the 1last check calibration (24-
hour), the chromatographic system must be {nspected for
malfunctions and corrections must be made (as fs required).
1f the area for the IS (OTP) changes by 250% from the last
dafly calibration standard check, the GC must be inspected
for malfunctions and corrections must be mwade (as f{s
appropriate).

8.3 Analysis

8'3.1

8.3.2
8.3.3

8.3'4

8.3.5

8.3.6

8.3.7

Samples are analyzed by capillary GC/FID. The column used
ifsa30 mm x 0.32 mm 1.D. DB5 (J&W Scientific Catalog
No. 123-5032). The relative standard deviation of responses
for replicate injection must be less than 10%.

é-
Refer to appendix,2 for standard GC operating parameters,

Inject 1-2 gL of the sample extract using an autosampler
device such as a HP 7671A or HP 7673A.

The width of the retention time window used to make
identifications should be based upon measurements of actual
retention time variations of standards over the course of a
day. Three times the standard deviation of a retention time
for a compound can be used to calculate a suggested window
size. However, the experience of the analyst should weigh
heavily in the interpretation of chromatograms.

If the response for the peak exceeds the working range of
the system, dilute the extract and reanalyze {t.

If the measurement of the peak response is prevented by the
presence of interferences, further cleanup may be required.

Qualitative identification is achfeved by direct comparisons
of sample chromatograms to the standard product
chromatograms. The criterfa for matching {includes the
presence of resolved and unresolved components, product
boiling range of the unresolved complex mixture, and any
unweathered resolved components that can be wused. The
accuracy of the interpretation is heavily dependent upon the
experience of the analyst.
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9. Qualfty Assurance/Quality Control (QA/QC) Requirements
9.1 QC Samples

9.1.1 A method blank will be analyzed with every batch of less
than 20 samples and 1 blank per 20 samples for larger
batches (e.g., 2 method blanks for 40 samplegg.

9.1.2 A blank spike and blank spike duplfcate will be analyzed for
every 20 samples analyzed. The spiking solution will be
prepared at 100 pug/mL methylene chloride and spiked at
0.5 mL into 20 g of sodium sulfate (NaS0s) and 20pL OTP
(1S). The spiking compounds are acenaphthene, pyrene, and
benzo(a)pyrene.

9.1.3 Sample matrix spikes are analyzed for every 20 samples. If
the X recovery s not 60% to 120%, reanalyze both samples.
The spiking parameters are found {in Appendixé-2. PAH
recovery may be poor 1f fuel ofl §s present.

9.1.4 Sample duplicates are analyzed for every 20 samples. If the
X difference is > 30%, reanalyze both samples.

9.1.5 1Initial calibration correlation coefficients must be )0.99.
This criterfon must be met before analysis of any samples.

9.1.6 A midrange continuing calibration standard s run once every
20 samples or once every 24 hour analysis window whichever
1s more frequent. If the X difference 1s > 15%, recalibrate
the instrument and reanalyze all samples analyzed after the
last calibration check.

9.2 Acceptance Criteria

9.2.1 Blank levels should be no more than three times the
reporting limit.

9.2.2 Blank spike and blank spike duplicate recoveries and QC
relative percent differences (RPD) are as follow (from EPA
Contract Laboratory Program, 2/88).

Compound QC-RPD X Recovery
Acenaphthene 19 31-137
Pyrene 36 35-142

Benzo(a)pyrene 36 35-142
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9.3

9.2.3 The OTP surrogate recovery criteria is 60-120%,

Corrective Action Required

When errors, deficiencies, or out-of-control situations exist, the
QA program applies systematic procedures (corrective actions) to
resolve problems and restore proper functioning to the analytical
system. Laboratory personnel are alerted that corrective actions
may be necessary 1f any of the following problems take place.

e QC data are outside the warning or acceptable windows for
precisfon and accuracy.

» Blanks, laboratory control samples, or surrogste corntrc) samples
contain contaminants above acceptable levels.

e Undesirable trends are detected 1{in spike recoveries or RPD
between duplicates.

* There are unusual changes in detection limits.

o Deficiencies are detected by the QA department during fnternal or
external audits, or from the results of performance evaluation

samples.
o Inquirfes concerning data quality are received from the client,

Corrective action procedures are often handled at the bench level
by the analyst, who reviews the preparation or extraction procedure
for possible errors, checks the {1nstrument calibration, spike and
calibration mixes, instrument sensitivity, and so on. If the
problem persists or cannot be identified, the matter is referred to
the laboratory supervisor, manager, and/or the QA department for
further investigation. Once resolved, full documentation of the
corrective action procedure 1{s filed with the QA department.
Corrective action documentatfon is routinely reviewed by the Vice
President of QA.
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10. Calculations

10.1 The following are 1ists of IS's and PAH compounds wused for

calculation purposes.

10.1.1

10.1.2

10.1.3

10.1.4

10.1.5

Dg-Naphthalene

* Naphthalene

* 1-Methylnaphthalene
o 2-Methylnaphthalene
Djp-Acenaphthene

. Acenaphthyiene

¢ Acenaphthene

* Fluorene
Djp-Phenanthrene

¢ Phenanthrene
¢ Anthracene

Sa-Androstane

Fluoranthene

¢ Pyrene

* Benzo(a)anthracene
* Chrysene

o Ortho-terphenyl {surrogate) 20 pg/sample

Dj2-Perylene

» Benzo(k)fluoranthene
¢ Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,1)perylene
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10.2 The following equations are used for the PAH method.
* Rfs = (AgCig)/(A1sCs)
where:
:s
i

Rfs values are calculated from {nitial daily calibration curve
for each PAH compound.

area response of analyte to be measured;
area response of internal standard;
concentration of {nternal standard, pg; and
concentration of analyte to be measured, pg.

o F = Dilutfons/weight of sample (kg).

From sample analysis, determine the area (Ag) of unknown and
calculate the concentration.

o Cs = (AsCis)/(AgsRes) x F

10.3 The response factor (RF) of the OTP IS is calculated and used to
calculate the TPH concentration,

Cis
o RF = —

Ais
where:

Ajg = Area response of internal standard OTP;.
Cis = Concentration of internal standard (OTP), pg.

e F = Dilutions/volume of sample.

From sample analysis, determine the total area (Ag) of unknown and
calculate the concentratfion, The analyst must take care when
calculating total product areas to be sure that the appropriate
baseline {s set.
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'cS‘RFXAsxF
where: '

Ag = Area response of analyte to be measured. -
Cs = Concentration of analyte to be measured, pg/g (dry weight).

10.4 To determine percent solid content, use the following equation.
Sample wet wt - sample dry wt

e % Solids = }- x 100
Sample wet wt - pan weight -

10.5 Calculation Notes

10.5.1 20 pg OTP surrogate 1{s added to each sample. Percent
recovery is calculated using the Sa-androstane (5a-A) 1IS.

RAotp X Cga-p x 100

e X OTP recovery =
Asa-A X CoTP

where:

AgTp = area response of OTP;

Ag,.p = area response of Sa-androstane;
Cotp * concentration of OTP; and
C5a-A = concentration of 5a-androstane.

10.5.2 The RRF calculation for calibration standards 1{s as
follows.

Ces x Ags
Cis x Acs

where:

"oRRF =

Ccs = Concentration of calibration standard,
Cyg = Concentration of internal standard, OTP.
Ags = Area of internal standard, OTP.

Acs = Area of calibration standard.
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10.5.3 If the Djo-perylene Rfs s less than 30% of the average
Rfs for Ag-naphthalene. Djp-2acenaphthene, Djg-phenanthrene
and 5a-androstane, check the GC for mass discrimination
problems.

11. Reporting
11.1 Reporting units - Units are reported fn pg/kg dry weight.

11.2 Reporting limits - Reporting limits are 200 pg/kg dry weight for
resolved component PAHs. TPH reporting 1limits are 250pg/kg for
individual compounds and 10x9/g (ppm)-for total products.

11.3 Significanf figures - Significant figures are 2.

11.4 Trace concentrations - Values which are larger thzn 50% of the
reporting limit but less than the reporting 1imit are noted on the
form as trace concentrations,

11.5 Total PAH - To report total PAH, sum the concentrations of all PAH
found in the sample,

12. Deliverables

The analytical results shall be presented in a deliverables package
which shall, 1f possible, fnclude the following:

12.1 A case narrative describing the procedure performed by the
laboratory and any deviations from the prescribed method. Any
problems encountered during analysis and any factors influencing
the data must be discussed.

12.2 Chain-of-custody documentation, pertinent telephone logs or
telefacsimile transmissions.

12.3 A complete record of internal laboratory daily analytical scheme -
run logs or i{nstrument 1logs 1{ncluding samples, blanks, spikes,
etc. 1n order of analysis.

12.4 The dates of receipt, extractfon, and analysis of each sample must
be clearly labeled on the data sheets provided.




STANDARD

OPERATING
PROCEDURE
Subject or Title: TJotal PAH and/or Page 14 of 14
Tota) Petroleum Hydrocarbons in Soils (Modified ASTM Method 3328-78)
SOP No.: Revision No.: Effective Date:
LM-ERC-4602.1 1.0 Sept. 25, 1990
12.5 Initfal calibration results tabulated as 1in RAS Form VI (EPA/CLP
SOw 2/88). -
12.6 Continuing calibration results as 1in RAS Form VII (EPA/CLP SOW
2/88). )
12.7 Bench sheets or other documentation showing all sample weights,
final extract volumes and dilution factors.
12.8 Spike recoveries, surrogate recoveries and blank results must be
provided in tabular form,
12.9 All sample and standard chromatograms, blank chromatograms and QC
sample chromatograms must be provided.
13. References
13.1 Method Sources
U.S. Environmental Protection Agency. 1982. “"Method 8100," SW-
846 - Test methods for evaluating solid waste. Second edition.
Amerfcan Society for Testing and Materials. *“Method D3328-78".
13.2 Deviations from Source Method and Rationale

13.2.1 A Teflon shaker method may be substituted for samples
which require fingerprint d{dentification as well as PAH
analyses. This preserves the more volatile components in
the sample (e.g., gasoline and naphthalene).

13.2.2 A rotary evaporatfon system {1s wused {in place of the
Kuderna-Danish (KD} concentratfon. This system allows for
rapid sample concentratfon without significant loss of the
more volatile PAHs (e.g., naphtha1ene§
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APPENDIX 2.
SPECIFIC CONDITIONS FOR TOTAL PAH AND FUEL OIL BY GC

GC CONDITIONS:

Initial column temperature: 40°C.
Infitial hold time: 5.0 minutes
Program rate: 3°C/minute

Final column temperature: 300°C
Final hold time: 10 minutes
Injector temperature: 275°C
Detector temperature: 325¢C

MATRIX SPIKES AND DUPLICATES:

Samples will be spiked with 16 PAHs, each at 10mg/Kg levels. The
compounds are acenaphthene, acenaphthylene, anthracene,
benz[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene,
benzo[ghi]perylene, benzo[k]fluoranthene, chrysene,
dibenz[a,h]anthracene, fluoranthene, fluorene, fndeno[1,2,3-cd]pyrene,
naphthalene, phenanthrene, pyrene.

Percent recovery limits and percent difference 1imits for 3 of these
compounds are given in the method. Data regarding the others are not
available at this time. It is anticipated that many of these compounds
will be subject to interferences due to the presence of high levels of
petroleum hydrocarbons in some samples. The spiking level may also be
inappropriate for samples found to be heavily contaminated with Site
Specific Coal Tar,



METHOD 3540
SOXHLET EXTRACTION

1.0 SCOPE AND APPLICATION

1.1 Method 3540 {s a procedure for extracting nonvolatile and semi-
volatile organfc compounds from solids such as sofls, sludges, and wastes.
The Soxhlet extraction process ensures {intimate contact of the sample matrix
with the extraction solvent.

1.2 This method §s applicable to the isolation and concentration of
water-insoluble and slightly water-soluble organics 1in preparation for s
variety of chromatographic procedures.

2.0 SUMMARY OF METHOD

2.1 The solid sample is mixed with anhydrous sodium sulfate, placed fn
an extraction thimble or between two plugs of glass wool, and extracted using
an appropriate solvent in a Soxhlet extractor. The extract is then dried,

concentrated, and, as necessary, exchanged into a solvent compatible with the
cleanup or determinative step being employed.

3.0 INTERFERENCES
3.1 Refer to Method 3500.

4.0 APPARATUS AND MATERIALS
4.1 Soxhlet extractor: 40-mm 1.D., with 500-mL round-bottom flask.

4,2 Drying column: 20-mm I.D. Pyrex chromatographic column with Pyrex
glass wool at bottom and a Teflon stopcock.

NOTE: Fritted glass discs are difficult to decontaminate after highly

contam{nated 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 .

50 mL of elution solvent prior to packing the column with adsorbent.

4.3 Xuderna-Danish (X-D) apparatus:

4.3.1 Concentrator tube: 10-mlL, graduated (Kontes K-570050-1025 or
equivalent). 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.
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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-565001-0219 or
equivalent).

4.4 Boiling chips: Solvent extracted, approximately 10/40 mesh (silicon
carbide or equivalent).

4.5 Water bath: Heated, with concentric ring cover, capable of
temperature control (+5°C). The bath should be used in 2 hood.

4.6 Vials: Glass, 2-mL capacity, with Teflon-1ined screw cap.

4.7 Glass or paper thimble or qlass wool: Contaminant free.

4.8 Heating mantle: Rheostat controlled.

4,10 Apparatus for determining percent moisture:

4,10.1 Oven: Drying.
4,.10.2 Desiccator.
4.10.3 Crucibles: Porcelain.

4.11 Apparatus for grinding: If the sample will not pass through a 1-mm
standard sfeve or cannot be extruded through a 1-mm opening, it should be
processed into a homogeneous sample that meets these requirements, Fisher
Mortar Model 155 Grinder, Fisher Scientific Co., Catalogue Number 8-323, or an
equivalent brand and model, {s recommended for sample processing. This
grinder]should handle most solid samples, except gqummy, fibrous, or ofly
materials,

5.0 REAGENTS

5.1 Reagent water: Reagent water 1{s defined as water ir which an
fnterferent is not observed at the method detection Yimit of the compounds of
interest.

5.2 Sodium sulfate: (ACS) Granular anhydrous (purified by washing with
methylene chloride followed by heating at 400°C for 4 hr in a shallow tray).

5.3 Extraction solvents:

5.3.1 Soil/sediment and agueous sludge samples shal) be extracted
using efther of the following solvent systems,
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5.3.1.1 Toluene/Methanol: 10:1 (v/v), pesticide quality or
equivalent.

5.3.1.2 Acetone/Hexane: 1:1 (v/v), pesticide quality or
equivalent.

5.3.2 Other samples shall be extracted using the following:
5.3.2.1 Methylene chloride: pesticide quality or equivaient,

5.4 Exchange solvents: Hexane, 2-propanol, cyclohexane, acetonitrile
(pesticide quality or equivalent).

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See the introductory materfal to this chapter, brganic Analytes,
Section 4.1.

7.0 PROCEDURE
7.1 Sample handling:

7.1.1 Sediment/sofl samples: Decant and discard any water layer cr
a sediment sample, Mix sample thoroughly, especially composited samgles.
Discard any foreign objects such as sticks, leaves, and rocks.

7.1.2 Waste samples: Samples consisting of multiphases 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: OGrind or otherwise
subdivide the waste so that it either passes through a 1-mm sieve or can
be extruded through a 1-mm hole, Introduce sufficient sample irnto the
grinding apparatus to yield at least 10 g after grinding.

7.2 Determination of percent moisture: In certain cases, sample results
are desired based on a dry-weight basis. When such data is desired, a pcrticn
of sample for moisture determination should be wefghed out at the sa~e time as
the portion used for analytical determination.

- 7.2.1 Immediately after weighing the sample for extraction, weigh
5-10 g of the sample {nto a tared crucible. Determine the percent
moisture by drying overnight at 105°C. Allow to cool in a desiccator
before wefghing:

q of sample - g of dry sample
g of sample

x 100 = § moisture
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7.3 8lend 10 g of the solid sample with 10 g of anhydrous sodium sulfate
and place {n an extraction thimble.  The extraction thimble must drain freely
for the duration of the extraction perfod. A glass wool plug above and below
the sample fn the Soxhlet extractor 1s 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 matria
spiking solutfons.) For the sample 1in each analytical batch selected for
spiking, add 1.0 aL of the matrix spiking standard. For base/neutral-acid
analysis, the amount added of the surrogates and matrix spiking compounds
should result fn a final concentration of 100 ng/ulL of each base/neutral
analyte and 200 ng/ul of each acid an2lyte in the extract to be analyzed
(assuming a2 1 ul injection). 1f Method 3640, Gel-permeation cleanup, s to be
used, add twice the volume of surrogates and matrix spiking compounds since
half the extract s Jost due to loading of the GPC column.

7.4 Place 300 mL of the extraction solvent (Section 5.3) 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 hr.

7.5 Allow the extract to cool after the extraction is complete,

7.6 Assemble & Kuderna-Danfsh (K-D) concentrator by attaching a 10-mL
concentrator tube to a 500-mL evaporation flask. ROTARY EVAPORATION WILL BE
USED FOR ALL FINE STREET SAMPLES.

7.7 Dry the extract by passing 1t 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
100-125 mL of extraction solvent to complete the quantitative transfer.

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 mL of
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 §s 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 10-20 min. 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 1iquid reaches 1 mL, remove the K-D apparatus from the
water bath and allow it to drain and cool for at least 10 min,

7.9 I1f a solvent exchange f{s required (as indicated in Table 1),
momentarily remove the Snyder column, add 50 mL of the exchange solvent and 2
new boiling chip, and re-sttach the Snyder column. Concentrate the extract as
described {n Paragraph 7.6, raising the temperature of the water bath, if
necessary, to maintain proper distillation.

7.10 Remove the Snyder column and rinse the flask and its lower joints
fnto the concentrator tube with 1-2 mL of methylene chloride or exchange
solvent. If sulfur crystals are a problem, proceed to Method 3660 for
cleanup. The extract may be further concentrated by using the technigue
outlined in Paragraph 7.9 or adjusted to 10.0 mL with the solvent last used.
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TABLE 1. SPECIFIC EXTRACTION CONDITIONS FOR VARIOUS DETERMINATIVE METHODS
Exchage Excharge Volue - Final
solvent solvent of extract extract
required required required volume

Deterwinazive Extraction for for for for
wethod ] snalvsis cleansy clexwp (al)  &alysis (zl)

&u0® as received 2-propanol hexxne 1.0 10, 10.0°

860 &8s received hexane hexxe 2.0 100

o0& as received hexane hexane 100 10,0

00 as received hexane hexane 20 10

M as received none cyclohexxe 2.0 . 1.0

8120 as recejved hexane hexane 20 10

&40 as recefved hexane hexane 106 - 100

&’50'.‘ as received none - - 10

AN as received none - - 10

810 as received acetonitrile - - 10

Al'o obtain separate acid and base’neutral extracts, Method 3651 should be performed following -
concentratior: of the extract to 10.0 ml. '

bPha.nols may be xnalyzed, by Method 804D, using a 1.9 ml 2-propanol extract by GC/FID. Method 80
also contains & optional derivatization procedure for phenols which results in & 10 sl hexane

extract to be aalyzed by GC/ECD.

e specificity of GC/MS may maxe cleanup of the extracts umecessary. Refer to Method 3600 for
guidance on the cleansp procedures svailadble if required.
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7.11 1f further concentration is fndicated fin Table 1, add another one
or two clean bofiling chips to the concentrator tube and attach a two-ball
micro Snyder column., Prewet the column by adding 0.5 oL Of methylene chloride
or exchange solvent to the top of the column, Place the K-D spparatus in 2
hot water bath so that the concentrator tube ts partially fwmersed in the hot
water, Adjust the vertical posftion of the apparatus and the water
temperature, as required, to complete the concentration 1{n 5-10 min, 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 1iquid reaches
0.5 mL, remove the K-D apparatus from the water bath and allow it to drain and
cool for at least 10 min, Remove the Snyder column and rinse the flask and
its lower joints into the concentrator tube with 0.2 mL of solvent, Adjust
the final volume to 1.0-2.0 mL, as indicated tn Table 1, with solvent,

7.12 The extracts obtafned may now be analyzed for analyte content using
a variety of organic techniques (see Sectfon 4.3 of. this chapter)., 1f _
analysis of the extract will not be performed {mmediately, stopper the
concentrator tube and store refrigerated. I1f the extract will be stored
Tonger than 2 days, it should be transferred to a Teflon-sealed screw-cap vial
and labeled appropriately.

8.0 QUALITY CONTROL

8.1 Any'reagent blanks or matrix spike samples should be subjected to
exactly the same analytica) procedures as those used on actual samples.

8.2 Refer to Chapter One for specific quality control procedures and
Method 3500 for extraction and sample preparation procedures.
9,0 METHOD PERFORMANCE

9.1 Refer to the determinative methods for performance data.

10.0 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 fina?
Rule and Proposed Rule," October 26, 1584.
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