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(€) Analyze the standard and adjust Instrument sensi-
tivity to give minimum Tespouse of at least twe
cimes the background. 'Record and sum up all peak

- ‘ areas of tha gasolipe standard, -

(g) Analyze the spike sample' in the .game mannar,.
Record all peak areas. :

" (k) Analyzs the undosed sample in (g} above.
(1) Small sample size should be used if the concentra-
tion 4a found to be outside - the concentration

. range of the instrument,

£. 'Scandard'laboratory quality'contrél praccines should be- used
.with this method.

Determination of Organclead -- DHS Method

1.

2.

Discussion

Organclead .compounds constifute the largest sipgle industrial
application of organc-wetallic chemistry. Estimates indicate
that about-L,450 organclead compounds were known in 1968, and the
number has fhcreased with gynthesls of about 130 new compounds
aach yesr, - The widespread presamcs of toxic, volatile, lipo-
philic organolead compounds in the envirepment can lead to
serious public health effects and damage to the aquatic biota.
With the phasing out of leaded fuels, substantial amounts of lead
compounds from petroleum sludges are paing discharged into waste
streams. There is also evidence To suggest that the mors toxic
organoleads such as tetramethyl-lead can be synthesized from lead
salts and simple chemical reagents in aqueous solutilons.

Caution: GSome organolead compounds ara volatile and toxic,
Process the samples in & well-ventilatad hood. % -

PR

o ;fﬁé'mathod describes the determinatien of‘organalead eompounds In

% yarious types of hazardous matarial samples. - In this methed, &

rapid organic extraction technique is applied to separate the

"% 4 organoe Fb from a matrix with xylene, followed by reaction with 1%

3.

" Aliquat 336/MIBK on Iz solution. The axtract is then analyzed by

a Flame atomlc absorption spectrophotometer. The detection, 1imit

0 olea 5 G5 m as leagd
Ay ’.~,'fl.-i:3::§f§;.'.e'm;"..;‘;klu i
Reagents

1.1 (HIBK) mechyl-lsebucyl ketome (4-methyl-2-pentancne).
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Figure III-2

Chromitogram of diesel.
2 uL of 300 ug/mL
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Figure IIITS

: Chroemetogrem of gasoline,
1 mL headspace sample of

S

3750 ug spiked om 5 g of - . ’

= sp0il
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APPENDIX B

SAMPLE GOLLECTION, TRANSPORT, AND LABORATORY ANALYSES

x,./ Sample Collection
© 1. Field Notebook

The field investigator should keep a field notebeok (preferably
bound with pages numbered) ‘to racord sample collection proce-
dures, dates, Laboratory ddentificarion, sample collasetion
losation, and the name of the sampler. This is important for
. later recall or legal challenge, !f ' e ‘

-

2. Soil Samples

a. Hydrocarbons: Soil samples collected from a backhoe or from
the ground should be collected in a thin-walled stainless
steel or brass cylinder at least three inches long by ome
inch in diameter that has bean prepared by the laboratory
deing the analysis or the project consultant, About one
inch of soil should be removed from the lmmediate surface
area where the sample is to be taken and the cylinder then
pounded inte the soil.with a wooden mallat, No headspace
.ghould be prasent in the cylinder once the sesmple is col-,

lected. When the sample: is .collected, each end eof the -

cylinder should be covered with aluminum Ffoil and: then
cepped with a pelyethylene 1lid, taped, and labeled., The
gampls should then be jmmediately placed in an ice chest.
contajuing dry ice and kept frozen Ior delivary to the
laboratory. Care should be taken throughout to avoid
contaminatien of both the ingide and cutside of the eylindex

and ivs contents {1). IR £ . oy

. Samples should be kept frozem at the laboratory until they
"' are analyzed. . Holding tims should not exceed 14 days from

the time of collaction. Frozen soil cores should be removed
~ from the cyllnders by spot heating the cylinder and immadi- -
‘. ately extruding the sample (or a portion of i£). A porticn
‘4 of the £rozen sample should be removed and prepared for

analysis according to approved EFA methods. -

In siruations where the above procedure is inappropriate,
i.e. semi-solid samples, glass vials (properly prepared by
contract laboratory or comsultant) with Teflon seal and
'screw cap should ba  used, and maintained at 4°C until
analysis. R ’ ‘

b. Ocganolead:  Tetrasthyl/tetrapethyl-lead ars volatile;

therefore, soil samples should be cellected in cylinders and
frozen as described for volatile hydrocarbons above.

T



TABLE 3-4 g

i

SUMMARY OF ANALYTICAL PROCEDURES

Substance to be .’ Analytical

‘This 1s a relatively ‘quick analytical procedure that Measures

Analyzed e Hethod - " || Reference
. . . canwty l' -
1. Gascline: . o o ¢
a. Benzene, toluene, Xylene, EPA 8020 (soil) 2
ethylbenzene (aromatic D ’ Rt PR SRR
volatile organics) - EPA 602 (watexr) , .. 3,5. . .
Sy Wt o [ e J;-:",‘J."» ::“V:’:'?; R :"‘:’1‘. : "' :’." l . ‘ e
b. Total Fetroleum' ) DHS (recommended’:  See attached
Hydrocarbons = * " s procedure) " iy - methed. .
NS L O R R AR
¢. Halogenatad wvolatile . EPA BOLO (soil) '
organics, ineluding - ' L :
1,2-dibromoethane (EDB) EPA 601 (water) U R
1,2-dichloroethana (EDC) 5““mﬂjaﬁ?tf ’
EDB - DHS extraction '~ 6
’ methed 3/
2. Diasel: : o : : F e '
a. Total Petroleum DHS (recommended *'' Bee attached
_Hydrocarbons . procedure) - Lmefhod.
b, Total Recoverable - EFA 418B.1 4k
Petroleun Hydrocarbons : R
(TRPH) 2/ o
3. Organolead: ‘ DHS . See attached
S DHE method
&, Ignitability: .
Flash Point EPA 1010, 1020 2
1/ This is = liguid/liquid extraction procedure for water samples. = The

method was developed by DHS .and provides a means for detecting EDB &t
a lower conecentration (parts per trillion) than does EFA method B010
(parts per billion). The procedure was developed to detect EDE in
ground water as part of the AB 1803 program, =~ - . o

- PR . % ‘\i‘.."_'.'j.‘:,‘.'.;::-:.'a:‘;" o
Tacover-
able patroleum hydrocarbons,” including oil and grease. It is applic-
able for measuring light fuel fractions, but loses approximately half
of any gasoline present (ref. 4). The mathod costs less than the

recommended procedure and is useful primarily 2z a survey tool.
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Draft Method* -
for

Total Petroleum Hydrocarbons

I P and

——

Total ‘Organic Lead

Wb

Hazardous Materials Laboratory
California Department of Health Services\.
' 2151 Berkeley Way . _—
- Berkeley, CA 94704 :
(415)540~3003

w . February, 1988

The draft metheds are reproduced from: LEAKING UNDERGROUND

FUEL TANX (LUTFT) FIELD MANUAL, California State Water
Resources Control Board, Division of Water Quality, December
17, 1887, Complete coples of LUFT field manual are avallabhle
from Ma. Diane Edwards at (916)324=-9088, The draft mathods
for Total Petroleum Hydrocarbons and Total Organic Lead may
be replaced by future revisions. . v



Nonwvolatile hydrophobie organics (a.g., PCBs): Due to the
" hydrophobic character of these compounds, it is not prac-
‘tical te split an agueous gample. Consequently, it is
" recommended that replicates be’ rvun on the esxtract only,
That iz, when the analytical procedure for & hydrophobic

organic is followed, the extract, should be carried through:

in replicate through the c;ulumn chrcmatqgrap‘ny and Js.nalyt-
ical dstaminat:ions -

1 ' PP .lpx‘t,u .-"\.‘ -
Other analyses Samples are split into portiens while the
criginal sample container is agitated E

‘Ftﬁ W ". !. . . W

Metals, except chromivm VI~ a.nd dLssnlved metals: When

splitting samples for metal analyses,: the sample must be .

v acidified with nitric acid to pH . -»::2 before dividing the

" semple.’ Asidificarion is especially eritical if the sanple

 is basic, ;m o:de: to prevent: ‘p‘recipita.tlon of metallic .

nﬁ'lf “,‘”‘

- hydroxides.

»73~
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TABLESS

HOLDING TIME FOR SOIL SAMPLES i/

R {
; - Analyte : Holding Time for Soil
:. "=s~'~-;::|.'~'Banzana ,“‘toluene, xylenes Analyze as soon as possible

(maximum 14 days)

. Total Petroleum Hydrocar- A.nalyze as soon as possible
bcms, ia.s gasoline . ‘ (maximum 1& days)

.'-‘%"' ‘h Ll . !
"Total Petroleum Hydrocar- _ Extract within 14 days,
" bons, as diesel analyze within 40 days-

A/ Results from samples not maatmg tha 1isted helding times should .
be congiderad minimum values, That is, the actual concentration
is equal to or greatar than the concentration determined after
the holdlng time has expired.

LY
(Y

e e R
G, Racommendad Ax\al'ytical Hethods
Rac.nmended analytical procadu:es are summa:::.zed in Tsble 3-4. The
. Department of Healrh Services may approve an glternate method which
has at least equivalant detection limits, precision, and accuracy as
the referenced wethods. For example, a cyrogenic gas chromatogra-
phy/mass spactropatry (GC/MS) systemr may 'be used instead of a gas

LTH

ehromatography (GC) system, provided the GC/MS system can produce data

which are equal or better than data provided by the referanced GG
‘system In terms of datection limii:s precisicn and accuracy for an
T 'kxdancical sample matrix. o -: P ' :

- g
,\" by

\Tutal Petrolaum Hydzncarbons ('I‘I‘H) arising from gasoline or ‘diesel and
- tatal organic lead can be analyzed by tha attached Department of °

- Health Sarxvices (DPHS) methods, The invastigatc:: should - alerc the -

s ! laboratories to the procedurss given in Table 3-4 and supply the
' laboratories with copies of the TPH and total orga‘nic lead. methods, if
nacaaaary

[ l‘*. et
¥ P hen oy
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B. Guidelines for Handling Samples (Presented in Tables 3-2 and 3-3)
TABLE 3.2
REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND
HOLDING TIMES FOR WATER SAMPLES 1/ .- g
' Maximum
Test Container 2/ Preservation Holding Time 3/
Purgeable aromatilc @, Teflon- Cool, 4°C, .. Analyzas asz soon
hydrocarbons (BTX&E)  lined septum 0, 008% Na25203 &4/ as possible (max.
Method 8020 or 602 HCl to pH2 S/ . 14 days)
Total patroleum G Ceol, 49¢ . Analyze ag soon
hydrocarbons as . 0.008% Na28203 4/ as possible (mex.
gasoline . HC1 to pHZ 5/ 14 days)
" Total petroleum G Cool, 4%og 14 days; analyze
hydrocarbons -- . o extract within

diesel fuel oil : 40 days

1/ Modified from 40 Code of Faderal Regulations (CFR), Part 136, Guide-

1S

&

lines Establishing Test Procedures for the Analysis of Pollutants
Under the Clean Water Act.

© Class (G), : ‘ .

Samples should be analyzed ac szoon as possible after eollectiom, The

times listed are the maximum times that samples may be held before

analysis and still be considered valid. Samples may be held for a -

longer period only if the collector or laboratory has data on £ile to
show that the specific types of samples under study are stable for the
longer time. Some samples may not be stable for the meximum time
period given in the table, :

Should only be used in the presence of residual chlorine.

Sample recelving no pH adjustment must be analyzed within seven days
of sampling.

-57-
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E. Quality Assurance (QA) and Quality Centrel (QC)

1. Definition : ‘ - , R
Quality Assurance* Systematic  procedures that are used to
provide assurance to a producer or user of iInformatien that
defined standards. of quality were met. QA covers field and
laboratory performance, i e., t:he quality coritrol procedures that !
have baen followed, A : s "

Quality Contrel: The activities that arajused to implement the
quality assurance plan. Quality includes adequacy of the methods
employed reliability of the results ~and cost effectivenass.” T

é.' Chaln of Cusnody

A Chain of Custody Rscord is the disposmtlon of 8 sample from S
colleetion to laboratory delivery.w A Chain of Custody Record fz
should be made out after samples are collected aud signed by -

- individuals collecting,’ relinquishing,’ and reeceiving ssmples.

~ See Figure III-4 for an example of a v, S EPA Chain of Custody
form. AR

L 3. .Laboratory Certxfmcation

' ALL seil and water samples should be analyzed by a DHS«certified
laboratory., ‘Two certification programs exist in California and
both are -administered by DHS. Additlonal information can be
obtained from the addresses llsted' ““ v

Hazardous Materials Lahoratory Gertificatxon Prbgram

Californiz Department of Health Services
Hazardous Materials Laboratory

2151 Berkelsy Way, Room 234

Barkeley, CA 94704

(415) 540-3003 L

Drinking‘ﬁatar Laboratnry Certification

California Department of Health Services
‘Sanitation and Radiation Laboratory

2151 Berkeley Way, Room 465 .
Berkeley, CA 94704 . 0%

(415) 540-2201 ' L

-69-



" Figure III-4

GEPA.____

Urdted Siatea . Aegloa 10 oo
' Enviconmental Protvcdon ., 1200 Sixth Avsnus
. Aganey . - Ssaris WA 52101

o,

{ . e
CHAIN OF €USTODY RECORD '
- |PRQJECT N SAMPLERS! tfarenw
Yy STAﬂON . Jrime SAMPLE TYPE §93 | REMARKS
Cn PO e ", ) 2 2 S E
| TCEEEET BT
: "B &
N\
-1~ — '

AELINQUISHED BY: rtonean

REGEIVED BY: tfiwunaw

DATE/TIME

RELINQUISHED BY: isgvwan

HECEIVED BY: fsinenew

BATE/TIME

" RELINQUISHED BY: (fipmnww

e, |[REGEIVED BY: fpmenss

.

BATE/TIME

.

’ ’ oy

RELINGUISHED BY! dmany .o ..,

RECV'D BY MORILE LAB FDR FIELDZ

;;« ‘f’jf' § | ANAL: mvne

DATE/TIME

DISPATCHED BY: tfpwnmw

DATE/TIME HECE!VED FOR L.A3 BY: r:qnm-l ;

DATE/TIME

et

METHOD OF SHIPMENT:

Cutntobont DAgrv = Assempany Shoment

© Qe Qixry = Survey Coordinator Frald Fites

v.s. QPA Chain of Custody Form

=70=




6,

QA Project Plan: This is & plan that outlines objéccives,
operational procedures, and the means for assuring how data of
known and acceptable quality can be cbtained. VWhere major

projects are involved in remedial action, a plan for a perform-

ance audit (field and Ilaboratery operatioms) and corrective
action may be needed. T L J
R ‘p‘

Number of Samples to Collect: The numbsr of samplas required
relates directly to project objectivas and the level of data
reliability desired, The following are minimal recommendations
and do not ensure that representative or statistically wvalid
sampling of a site has been achleved. ‘ r AR
- goil - Tank excavation hole: At least two samples c¢ol-

lected impediately after the tank is removed. This number

" should be incrsased for more accurate represantaﬁion in very': s

large excavations. T

SoLl background: Average of three Eﬁmpiéé.”’

Soil: Where >10 samples axré to be céilacted at the same
site, five percent duplicates should be collected and
analyzed, :

. Water: Volatile organie analysis (VOA): All VOA samples
should be collected in duplicate and unalyzed in duplicate,

oy

. Water:; Non-VOA analysis (.5-1l-liter volume): One sample.

, QC for remedial action should be designed to me&t clean-
up/closura objectives for the particular site. The basie
principles ocutlined should be applied.

A general 'guida for field QC samples is presented in Table 3-7.
Special Split-Sample Collection Instructions (7)

a, Purgeable organics ox VOAs: Individual samples are taken
rapidly in succession in the specified eontainers. The
individual samples may then be analyzed in replicate. Wich
the exception of samples collected in a baller, VoA splits

" should not be collected by pouring from oue container into
another,

Wy




. Table 3-7
N R S A Generd) Guide for Collection of Field (G Samples (7)
q:g’.-d - Pescription and Purpose Rumher of QC Samias
"% Yrip or Travel Blank - ©+ R gample container filled in the » k., One per sample set.
{Handatory for volatile Yaboratory with erganic-free
crganies) . water and carried ungpened during 2. Greater than 20 samples
. . the sampling trip. It must he per set 5 percent trip
prepared by the lahoratory supplying blank anaiysis should be o~
-+ sample containers. It iz used t2. done, Statistical naed '
., identify contaminatioun introduced and cost effectiveness et
©'7. from the originating Laboratery. . should be considered i
z '~ The trip blank remaing with the whera large numbers of I
> © ot eollected sampies and 15 analyzed samples are {nvelved,
;- along with the field samples to : ,a
.check residual contamination. Trip ‘ B L

- blanks are mandatory for yolatile
7 hydrocarbon analysiz in water.

T

Field Blank -t © S A sample containar fiiled with 1. One for esch team per trip - -
{optional} -, . * grganic-fres water that it taken or :
A on the field trip. It is opened

-~ and exposed At the sampling site 2. One for each relevant
to datect contamination from afr : sample type or ;
sxposura. The water sample, may be ‘ , : .
poured into appropriate containsrs 3. One per day at a single
to simylate avtual sampling canditions. site, .
Contamination fram air expesure ran .
vary considersble from site to site 4. The need far field blanks
therefors, the nead for this sample ghould bhe made relative to -
o ' should be evaluated relative to the o site specific conditions o
P . , sampiing situation, Reference L. ‘a’nfs_mp'ting requiremants. -
e . Co material ({.e., chemically dafined : e _ )
sofl) can be usad in ey of organic~
frae water a3 dictated by the sampiing
. . needs. A ‘
i - e : .
. Blind Sample - . 7. A sample whose composition or source .1, Qae per sample set up to
‘ {optionall “ v v\ 45 known to the submittee but not known .10 samples, S
. by the person Togging in samples or the T &
analyst. It is submitted along with the 2. l0-14 samples: 5 percent .-
requiar field sacpls sat. . When both the . blind sample analysis. &
. . . anticipated sample composition and the 0 samples: requipsments
C *. . blind status oF the sample are not kncwm . . should be hased on the 5
to the analyst, the sample 15 called & .. nesds of the project. 2
.a “oouble bYnd* sample. A blind sample - .00 P L C g oy
, . 4s used to check analytical performance La L3
: _ .~ and proMeteney. sl ... 0 . T Lo o B

Field Duplicate N A sacond field sample collectad fdentically - 1. The need to collect ‘%" ik
{optional except . . v g to and fmmediately after the first sampie, Lo, . duplicates is determined =
required for volatile : o " This provides a measure of analytical o by praject objectives. A
analysis (YOA) . .. o prasefsion and second sample confirmation. A TR V&

' “ It provides a means of determining rangom "t 2. The pumber of sample - W
error when adegquate numpers of duplicatas - duplicates required 1s .

" are collected, Field duplicmtes may alse o detsrmined by project o

be collected as spiits. Duplicates can o' - chjectives and QC &

. . algo serve ac hlind fiald sampies. . requirements, M

Split Swmple i The goal in obtaining splits {5 to o1, 10 percent §
{optional) * pbtain subsamples that do not differ -y o i \E'

o . a.significantly from sach other or froe 2. leed for these is detarminec &

the originat sampla. These are used by project objectives. :“

.. to compare parformance between/among =

-] sharatories. bE

‘ 1 i

HJ -
. Spift sample collection has critical Vimitations. Sae special instructions i the follewing section. I

N ' "
t

wl2a



c.

Shippling Samplés: Where commercial ghippers are involved,
dry ice may present Department of Transportation (DOT)
shipping problems and "blue ice™ may have to be substituted.

3, Vater Samplas

a.

Free floating product (from a well): Sampling of free
floating product eon the surface of ground water should not
be performed until the well has bgen sllowed to stabilize
for at least 24 hours after development oy other withdrawal
procedure. A sample should be collected that is indicative
of the thickness of fleating preduct within the menitoering
well., This may be accomplished by the use of a clear,
acrylic baller designed to collsct a liguid sazmple where
free product and ground water meet, A graduated scale on
the bailer is helpful for detemmining the thickness of free
product, Samples should be field-inspected for the presence

- of cdor and/of sheen in addition te the sbove evaluation.

Llectrunic measuring devices also are avalleble for dater-
mining the thickness of the hydrecarbon layer fleating on
ground water.

Dissolved product ({from & well): -If free product is
davectad, analysis of water for dissolvad product should he
conducted. Prior . to collecting a water . samples, a .well
should be purged until temperature,. conductivicy end pH
stabiliza. ©Often, this will raquire removal of four or more
well wolumes by bailing or pumping. Once well velumes ars
removed and well water ir stabilized, a pample can be taken
afrver the water level approachas 80 percent of les Iniclal
leval. Where water level rvecovery is slow, the sample can
be collacted aftex stabilization is achieved.

Ground water éamples should be collected in a manner which
reducas or eliminates rthe possibility of loss of wvolarile.
constituents from the =ample, For collecting samplez, a
gas-actusted positive displacement pump or & submersible
punp iz preferred. A Teflon or stainless steel baller is
acceptable. Peristaluic pumps or alrlift pumps should net
be used,

Cross-contamination from transferxing pumps (or ballers)
from well to well can occcur and should be avelded by thor- -
ough cleaning between sampling episodes, Dedicated (i.e.,
permanent installation) well pumps, while expensiva, are
pften cost effective in the long term and ensure data
relisbility relative to cross-centamination., If transfer of
equipment iIs necessary, sampling should proceed from the
least contaminated to the most contaminated well, if the
latter information is availsble before sample collectien.

<55.



. Q.

Warer samples should be collected 'in vials or containers
specifically designed to prevent loss of velatile constitu-
ents from the sample, These vials should be provided by an
analytical Jlaboratory, . and preferably, the lab ratcry
conducting the analysis. No headspace should be present in
the sample container once the container has been capped.
This can be checked by inverting the bottle, once the sample
{s collactad, and looking for bubbles, Somatimes it is not

. possibla to collect a sample without air bubbles, particu-

- larly 4{f water 1s aerated. 'In these cases, the fnvestigator
should reecord the problem and account for probable error.
Cooling samples may also produce headspace (bubbles), but
these will disappear once Che sample i1z warmed for analysis.

Samples should be placed 1n an fce chest maintained at 49C
with blue ice {(care should be taken to prevent freezing of
the water and bursting of the glass vial).,” A thermometer

with & protected bulb should be carried in each ice chest. '

Surface water; Grab samples should be ¢ollected in appro-

. priate glass containers supplled by the laboratory. The

sample should be gollected in such a manner that air bubblas
,are not entrapped. Semisolid samples should be col]g_;gd
the same way. The collected samples should he refrigeratad-
(blue Igce, 4°C) for transport and analyzed within 14 days of
collection.

-5G.



Detacbion Limitg for IUFT Investigations

-

‘,Minimum detection limits for key analytes are listed in Table '3-5.

“  The detection limits for benzene, toluene, and xylena are consistert

with the experience of sgeveral :ommerclal laboratories under optimal’
conditions. The detection limits for benzene, toluena, and xylene in
scil assume the direct purging of a soil-water mixture and subsequent

. gas  chromatography .~photolonization = detection (GC-PID). Lower .

D.

R Scope éﬁd Applicatian '

. . detection limits are achievsble with avallable technology by using:
ﬁ;amodifications of reference methods, a larger sample or additional
Yo concentrarion ,tachnigues. Deteetion limits may be significantly

higher in samples with f$nterfering organics or matrix effects., The

Giraadily obtdinable 0.3 ppm detectlion limit eited on page 20 takes into
‘actount potential sample intarferences. ‘

TABLE 3-5

DETECTION LIMITS FOR COMMONLY ANALYZED FUEL PRODUCTS

Water = Seil
Analyte ) ng/ ug/kg Hethoq
Benzene .. 0.3 s  ERA 502 8020
Toluene S 0.3 5 ERA soa “8020
Xylenes, cotal 0.6 ‘15_ “ EEA 502 8020
Total Patrolsum 500,0 10 ooo D'HS;. r‘ic'fm '

Rydtecarbons

Recommsnded DHS Analytical Hethods L

Total Petroleum Hydrocarbons (TPH} Aﬁélysis ~r Gasoline and Diesel

,_\\.“-\., -,-.

T d"

AN

q'é. This mathod is for the detérmination of gasoline and d;esel
"7 in contaminated ground water, sludges, and suil '

. b. Thiz mathod is recommended for use by, or under the super-
~ vision of, analysts stperienced in the operatinn of GC and
' in the interpratation of chromatograms.
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Summarxy of Methoa

&,

* . 1-‘ i

This method inveolves the determination of volatile hydre-
carbons (gasoline) by the headspace method or the purge and
trap method (EPA method 5030) (2) and the determination of
semivolatile organics (diesel) by the exrraction method A
sample, after headspace, purge and <trapy” or extraction

treatment, is injected into & GC, and compounds in the GC

effluent are detected by an FID. An aliguet .of each sample
will be spiked with standards to determine percent recovery
and limits of. detection for t.'ha.t sample

a.;..u, ‘ co

of interference rather than on . instrument limitatilons.
Table 3- 6. li.st:s ‘the limits of detection in the absanﬂe af

xnterference.s for! water and soil samples.

. R "1.
o= SN

s TABLE 3-6

L

TE‘H METHOD DETECTION LIMITS.

-Extraction Headspace

Pavameter Matrix = Methed © Method'

Gasoline - Aquieons 0.5 mg/1 5,0 mg/1

Soil - © 10.0 ng/kg 5.0 mg/kg

Diesel | Aqueous 0.5 mg/l

Soil - 10.0 mg/kg

Intexferences °

a,

Solvents reagents, glassware, and other sample-processing
hardware must be demonstrated fo be free from interferanceas
under the conditions ‘of the analysis by rTunning method
blanks. ,

. . AR
as ! - L

PP PR
v o

Before pfééeééxﬁgr any samples, the analyst should demon- o
© . gtrate daily, through the analysis of a sclvant blank that}p
the entire system :i.s interference-free. T

Apparatus and Materials

a.

Gas- tight syringe: One cubic centimeter (ee) with chromato- -

graphic needles. )

<6l




vial with ecap: 40 milliliter (ml) capacity screv cap

b.

(Pierce number 13075 or aquivalent). Detergent wash, rinse
with tap .and distilled deionized water, and dry at 105°C
before use, {

c. Septum: Teflon-faced silicona (FPlerce number 12722 or
equivalent). Detergent wash, rinse  with tap and diztilled
deionized water, and dry at 1059C for 30 minutes -befaore usa,

S a. Separa:ory‘ funnel: 2-licer w':f.t:h ’Iaflor; stopeock,

e. Kuderna-Danish (K-D) apparvatus,

£. Bolling chips: Solvent axtracted approximately 10/40 mash.

g. Waver bath; Haated, with concentric ring cover, capable of
' temperature control.' The bath should be used in a hood.

h., GC: Analytical systsm coupleted with progra:;xmablm GG
-guitable for on-column injeetion and all required acces-
sories, ineluding FID, column supplies, recorder, and gases,
A data system for measuring pesk arsa is racommended.

v . : . e . "

i. 6C column: 6 feet by 1/87Inch ID. glass column packed with

- 3% §P-2100 on Supelcopert 60/80 mesh. ° . .- . .
j. Detector: K FID. 5 -
k. ‘Microsyringes: . 10 ul, 100 yl, 200 ul."
1. 'Erleﬁmeyer flask: Pjvreéc. 250 ml capacity with a serev ecap.
‘m. Mecha.nic'::il shaker. B
‘Reagents ~ e )
C bR s e e R L
a.! Stock "diesel ~standard solutioms: .Prepare a commercial

P
M
\ .

1Feeaw o

LT

b.

~*‘diesel standard in carbon disulfide, Placa ¢ ml of CS5y inte

N 10 ml glass-stoppersd volumetriec flask. Allow to stamnd

for a few minutes, Weigh the flask to the neazest 0.1 mg.
Using & 100 Wl syringe, immediately add am amount of diesel
'to the flask, then raweigh. Be sure that the liquid falls
directly into .the CSy without contacting the mneck of tha
"flask. Dilute to wvolums, stopper, mix by invarting the
flask saveral tipes. Caleulate the concentration 'inug/ 1
from the ‘net gain in welght., Secondary working standards
can be prepared from the stock standards.

Stock gasoline standard solutions: Gasoline stock standards

can be prepared as above using commereial gasoline as
standard in dodacana.
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¢. Sodium sulfate, anhydrous ACS, granular,

d. CQrbon disulfide glass distilled high purity. Another
solvent such’ as ethyl ascetate or methylene chloride may be
used provided that the solvent can extract the petreoleum
hydrocarbons and does not interfere with the resulting gas
chromatogram of the TFH, . This must be demonstrated by spike

7 and xecovery prior to the analysis of samples,

e. Dodacané, purified.

Proceduréélg i
a. Drganic Liquid j“rfﬁ”f”?ﬂf ',:- ' ”'ﬁ

ST ANERUN ‘,‘-u-'_ 1v” v s

Oréanic liquid can be analyzed by dissolving a knuwn smount
of sample into a certain vnlume of carbon disulfide in 2

. .volumetric flask, Aj‘ﬁ- S o e R

R T o . Lo A\

Watsr
(1) Transfer one liter of sample to the two liter smparav
toxy funnal

{(2) Add 60 m)l of sulvent to the separatory funnel

(3) Seal and shake the funmel for 60 seconds with pe:xodic
vencing to ralaase Vaper praasu:e.

o g
(4) Allow the phases te separate fcr minimum of 10 minutes,

I1f emulgion occurs, the analyst must employ mechanical
technigues to complete the phase separstion.

fﬁ) Collegt the extract and repsat the esxtraction twe more
times using fresh portions of solvent.

(6) Combine three extracts and dry by passing through L

columm of amhydrous socdium sulfate.

{7y Collect the dried extract In a K-D avaporative ouncen-'

il

. trator equipped with a 10 ml cellection ampule. fk*“ h;ﬂﬁmcf,f

(8) Add omne eor two clean beiling ch;ps to tha flask and
attach a thrae-ball Snyder column, Prewst the Bnyder
column by adding 1 ml of solvent to the top.” Place the v

K-D apparatus on & steam or hot-water bath. © Adjust the {
water temperature as requlrad to complete the coﬂcen-»*d

tratioen in 15 to 20 minutes. When the volume of liquid
reaches 1 ml, remove the R-D apparatus and allow it te
drain for at least 10 minutes while cooling.
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(9) Rinse the K-D apparatus with & small voluge of solvent.
. Adjust the sample volume €O 5 ml with the solvent to be
used in instrument analyses.

¢, Soil ‘and Sludges
(1) Weigh 20,0 gram (g} samplé into a 250 ml screw cap
Erlenmeyer flask. -Add 80 ml of solvant. :

N a .
E g e

©(2) " Cap the flask and shake om & mechanical shaker for ac
~ least four hours. '

e 3y After the extraction is cmﬁpleted. filcer the exﬁraw:c

. v and dry it by passing through a column of anhydrous

sodium sulfate.

(4) Collect the dried extract in K-D flask, fitted with e

10 ml concentrator tube and a thres-ball Sayder column.

Wash the extracter flask and the sodium sulfates with a
portion of carbon disulfide and eollect it inte the X-D
flask. - :

" (3) Add one or t:wa clean boiling chips and concentrate tha
© - v, extract to 5 ml as discussed in steps {8) and (9)
Yoo s (page 63). S

. GC Conditcions

,‘.C.ff:..'.r'fhe rye'commendad GC eolumn and operating condicions are:
‘Coilumn: " § feet by 1/8 inch ID glass eolumn packed with 3%
SP-2100 on Supelcoport, 60/80 mesh with nitrogen carxier gas
. at 20 ml/minute flow rate. Column temperature is set at
" 4409C at. the time of injaction, hold for & minutes, and

“rprogrammed at 109C/minute to 4 ‘Final temperatura of 263°C
™ for 10 minutes, - v . W TS o
f.::; :"‘:ir'-;;. ?'Y)'E"'-:-':!‘---- GvomEe . s

“jaCalibration -

¥ (1) 1iEstablish GC gperating parameters as specified in 4.
i aLOVE. By injecting secondary standards, adjust ths
i sensitivity of che analytical syscem for the analysis
C% . Cof cgasoline and diesel ‘in environmental samplas,
" i.:Dateccion limits for the axtraction method and the
. headspace method are 1isted in Table 3-6 (page 61).
Calibrate the chomatographic system with the external
standard ‘technique. At  least three concentration

lavals should be wused for the preparation of cthe

... calibration curve. Oone of che external standards
S .should be ar a concentration mnear, but above, tha
e mathod detaction limiec, The other standard should
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(2)

(3>

Angl_ysis of 'Sa:.nples R *. [y
(1)

(2)

(c¢) Inject intu a separate\ (empty) 40 ml septum seal
n vial 200 pl of the same standard 4 Label this .riol

correspond to the expected range of concentrations
found in real samples or should define the working
ra.nge of the detector.

Using injectlons of 2 to S pl of each calibration
standard, tabulate total peak hefight or area responses
against the mass injected, The results can be” used to
prepara a c&librat:ion curve for gasoline and diesel,

‘I'he working calibration curve must be verified om each
working day by the measurement of one or more calibra-

. tion standards, . If- the response varles £from the

predicted response by more than + ten percent, the test'
must be. repeatad using a f£resh celibration standard..
Alternatively, ‘&’ ney calibration curve must be pre,-_'
pared K ’ fatt R e e Tt e e e

) J e . B T
e I 2 - . [ PRI

I

Extract

(a) Inject 2 to 5 pl of the. sample extract using the
golvent flush technigue. Record the <wvolume '
injected to the mearast 0.05 ul and the rez:u’lting '

" total pa-ak areas. » oL

{b) If the total peak aréas exceed the line.ﬁ:i:' range ;::f
- tha system, dilute the extract and reana.lym* _‘
Headspace Method [Note: Purge and t:rap (EPA 50 50) may

be used instead of headspace i

(a) Place 20 g (ml) each of the waste sample into
three separate 40 nl septum seal vials.

(b) Inject into one sample vial ﬁhrough the éaptﬁm
200 u1 of the gasoline standard in' dodecane
_(concentration 7,500 pg/uml}. Label this "Sp:ﬂ:e

"standard" G o e,

[

(d) Place the sample, spike, and standa:c_ﬁ vials int:oa‘; :

90°C water bath for one hour.’' Score the remaining &+

sampla vial at 4©C for possible future analysis.

{e) While maini:ami.ng the vials at 9006 withdr:.ai»: 1 ml
of the headspace gas with & gas- tight: sy:'inge and
' analyz.e by :.njecting im:o 2 GC .

[N
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3.2 lodine solution: Weigh 3.0 g of Iz and dissolve and dflute :
to 100 ml with benzene. Store in brown bottle. . . o :i\

3,3 Aliquat 336 (tri-capryl methyl " ammonium chloride), available
from McKesson Company, Minneapolls, Minnesota.

10% V/v Aliguat 335/MIBK — ”
1% V/V Aliquat 336/MIBK 4 ;

3.4 Xylene.

3.5 PbClz -- Lead chloride’

1. Stock Pbclg solution. Dissolve 0.3356 g Pbily previ-
ously dried-at 1059C for 3 hours in 104 Aliquat 236 im| &
" MIBK solution and dilute to 250 ml. Store in bxc:wn
bottle. This solution comtains 1,000 pg/ml of }?b N

2. Preparaticn of intemediat:e b standm:d' Pipet 10 m‘l ofmw v
the stook solution (1,000 ug/ml Pb) =zand dilute ' to ‘
100 ml with xylene/IIBK solution {40% xylene) B

3.6 Sodium sulfate (Na2804), anbydrous, crystals. '

Apparatus .

4.1 Erlemmeyer flask with gfouﬁgl glass stopper, 550 ml. . ) “' -
4,2 Machanical shaker. | -

4.3 '.El‘iiter funnel and paper (Whatman 1.*10'. 40 or eqﬁLvalent)l.

4.4 Flame atomic adsorption spectrophotometar and récorder or
integrator.

4.5 Lead hollow cathode or slectrodeless discharge lamp.

Procedure | . ' i S ~
5.1 S8ludges, sediments, and s=oils: Waigh‘ sut to the nearest ...
0.1 g about 30 g of homogemzed sample Into an Erlsnmeyer-,
flask. Add 100 ml xylene. Stopper the flask and shake it
for 1/2 hour on a mechanical shaker., Filter the extract

through filter paper and anhydruus sodivn sulfate Ve

5.2 Add 20 nl of MIB!{ to a 50 ml volumetric flask

5.3 Pipet 20,0 ml of the xylane extract (Scep 5, l) into the : j”'"”'“ﬁ"'*"l
flask and mix. "

L
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Tre Al

6.

7.

2wt

R4

8.

5.4

5.3

5.6

Pipet 0.1 @l of Iz solucion inco the flask and mix for ebout
one minuts. ’ -

Pipeﬁ § ml of 1% Aliquat 336 in MIBK and mix.

Dilute to volume with MIBK and mix.

Standard and Blank Preparation

Prepare appropriate working standards and blank from 100 g/ml Pb
standand. :

6.1

PR Y
b ]

Add approximately 20 ml of xylene cto 30 ml volumetric flask.'
Piper the correct amount of the 100 yg/ml Pb standazd into
the flask to prepare the right standard.

6.2 Add immediately 0.1 ml of Iz solution and mix well,
6.3 Add 5 ml of 1% Aliquat 336/MIBK and mix well.
'6.4 Dilute to velume with MIBK &nd mix wsll.

6.5 Blank xylene/MIEK (40% xylene) should be traated as ths
working standard solutions.

Analysis

7.1 Set up the AA according to the manufacturer's instructions.
Usa background cerrection to decrease bread band absorption
intarference. ‘ o

7.2 " Aspirate Hp0 into the flame and adjust the acatylene £low Lo
8.5 1/min and the air flov to 23 l/min.

7.3 Aspirate HIBK éontainiﬁg 40% xylene into the flame. -

7.4 Reduce the acetyleme flow to about 4,8 1/min and meke fine
adjustments in the acetylene flow to produce an even flame
with no yellow luminescence to ebtain optipum eonditions.

P Y ﬁﬁ'n}:;‘;.'ifl L ' ' ' ' 1 N
7.5 Aspirate into the flame blank, working standards, and sanple
_.to measure the absorbencies. Estimate the concencrations of
organclead in sample. Lo '
N }\ P v..i}\'-‘r?"
Calculations '
Solids: S » e

100 ml - 0.9l ug/l x F = pg/g organclead calculaced

50g

20 ml 1000 ml/l as Pb,

vhare F = dilucion factor.
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