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FOREWORD

These guidelines for sampling and analysis of industrial wastas
have been orenarsed by the staff of the Environmental Monitaoring and
Support Laboratery, at the raguest of the EFffluent Guidelines Qivisien,
Qffice of Watar and Hazardous Wastas, and with tha cooperaticn of the
Environmental Reseaarch Laboratary, Athens, Georgia. The procedurass -
reprasent the currant stateiof-the-art but improvements are anti¢ipatad
as mare experiencé with a wide variety of industrial wastes is obtained.
Users of- these methods are encouraged to identify problems encounterad and
assist in updating the test procedures by contacting the Environmental

Monitoring and Support Laboratary, EPA, Cincinnati, Ohio 45268.
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Organics by Purge and Trap -

Gas Chromatography

Scope

This method is designed to determine those "unambiguous
priéfity pollutants,” associated with the Consent Decree, that
are amenable to the purge and trap method(l). These compounds
are listed in Table I of this section. It is a gas chromato-
graphic-mass spectrometric (GC-MS) method intendedé for quali-
tative and seﬁi—quantitative determination of these compounds

during the survey phase of the industrial effluent study..

Certain compounds, acrolein and acryleonitrile, are not

_efficiently recovered by this method and should be determined

by direct agueocus injection GC-MS. Direct agueous injection

GC-MS is recommended for all compounds that exceed 1000 ug/l.

The purge and trap and the liguid-liquid extraction methods
are complementary to one ancther. There is an area of overlap
between the two -and scome compounds may ke racovered by either
method. EHowever, the efficiency of recovery depends on the
vapor pressure and water solubility of the compounds involved.
Generally, the area of overlap may be identified by compounds
boiling between 130°C and 150°C with a water solubility of
approximately two percent. When compounds are efficiently re-
covered by both methods, the chromatography dete:minég the '?

method of choice. The gas chromatographic conditions seleckad
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for the purge and trap method are, generally, not suitable for

the determination of compounds eluting later than chlorobenzene.

2. Special Apparatus and Materials

Sample extraction apparatus (minimum requirements):
S-ml glass syringes with Luer-Lok - 3 each
2-way syringe valves (Teflon or Rel-F) - 3 each
8-inch, 20 gauge syringe needle - 2 each
S-ml glass, gas-tight syringe, pressure-lck(a)
or equivalent - 1 each

Tekmar Liquid Sample Concentrator, model LSC-l(b)

or equivalent. Includes a sorbent trap '

consisting of 1/8 in. 0.D. (0.09 to 0.105

in. I.D.) x 6 in. long stainless steel tube

packed with 4 inches of Tenax-GC (60/80 mesh

and 2 inches of Davisen Type-1l5 silica gel

(35/60 mesh).

3. Gas Chromatographic Column Materials

Stainless steel tubing 1/8 in. 0.D. (0.09 +o0 0.105 in.
I.D.) by 8 £t. long. Carbcpack C (60/80 mesh) coated with
0.2% Carbowax lsod(c). Chromosorb-Ww (60-80 mesh) coated with
3% Carbowax 1500.

(a) Available from Precision Sampling Corp., P.0. Box 15119,
Baton Rouge, LA 7Q0815.

(b) Available from Tekmar Company, P.0. Box 37202,
Cincinnati, OB 45222.

(c) Available from Supelco, Supelco Park, Bellefonta, PA
16823. Stock No. 1-182s§.



Procedure

Preparation of Standards - Prepare standard stock solu-
tions (approximately 2 ug/ul) by adding, from a 100 ul syringe,
1l to 2 drops of the 99+% pure reference standard to methanol
(9.8 ml) contained in a tared 10 ml volumetric flask (weighed
to ﬁéarest 0.1 mg). Add the compound so that the two drops
fall into the alcohol and do not contact the neck of the flask.
Use the weight gain to calculate the concentration of the stand-
ard. Prepare gaseous standards, i.e., vinyl chloride, in a
similar manner using a2 5 ml valved gas-tight syringe with a
2 in. needle. Fill the syringe (5.0 ml) with the gaseous. com-
pound. Weigh the 10 ml volumetric flask containing 9.8 ml of
methyl glcohol to 0.1 mg. Lower the syringe needle to about
5 mm above the methyl alcohol meniscus. Slowlv inject the
standard into the flask. The gas rapidly dissolves in the
methyl alcohcl. Reweigh the flask, dilute to volume, mix,
tightly stopper, and store in a freezer. Such standards are
generally stable for at least cne week when maintained at less
than 0°cC. tock standards of compounds which boil above room
temperature are generally stable for at least four weeks when

stored a: 49C.

[Safety Caution: Because of the toxicity of most organo-
halides, primary dilutions must be prepared in a hoeéd. Fur-
ther, it is advisable to use an approved respirator when

handling high c¢oncentration of such materials.]
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From the primary dilution prepare a secondary dilution
mixture in methyl alcohol so that 20.0 pl of the standard,
diluted to 100.0 ml in organic free water, will give a stand-
ard which prc@uces a response close to that of the unknown.
Also prepare a complex test mixture at a concentration of
100.ng/ul containing each of the ccmpound; to be determined.
Prepare a 20 ug/l quality check sample from the 160 ng/rl

standard by dosing 20.0 ul into 100.0 ml of organic free water.

Internal Standard Dosing Solution - From stock standard
solutions prepared as above, add a volume to give 1000 ug each
of bromochloromethane, 2-bromo-l-chloropropane, and 1l,4-
dichlorobutane to 45 ml of organic free (blénk water) con-
tained in a2 50 ml volumetric flask, mix and dilute to volume.
.Prepare a fresh internal standard on a weekly basis. Dose
the intermal standard mixture into every sample and reference

standard analyzed.

Preliminary Treatment of Sample - Remove samples from
cold storage (approximately an hour prior to analysis) and
bring to room temperature by placing in a warm water bath

at 20-25°cC.

Purging and Trapping Procedure - Adjust the helium purge
gas flow to 40 ml/min. Set the Tekmar 2-way valve to the
purge position and copen the purging device inlet. Remove
the plungers from two 5-ml syringes and attach a closed 2-way

syringe valve to each. Open the sample bottle and carefully
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pour the sample into cne of the syringes until it overflows.
Replace the syringe plunger and compress the sample. Open
the syringe valve and vent any residual air while carefully
adjusting the volume to 5.0 ml. Then close the valve. Fill
the second syringe in an identical manner from the same
sample bottle. Use the second syringe for a duplicate analy-
sis as needed. Open the syringe valve.and introduce 5.0 pl of
the internal standard mixture through the valve bore, then
closs the wvalwve. Attach the 8-inch needle to the syringe
valve and inject the sample into the purging device. Seal
the purging device and purge the sample for 12 minutes. The
purged organics are sorbed on the Tenax-silica gel trap ;t

room temperature (20-25°C).

While the sample is being purged, cool the gas chromato-
graphic column oven to near room temperature (20-30°C). To -

»

do this, turn heater off and open column oven door.

At the completiocn of the l2-minute purge time, inject
the sample into the gas chromatograph by turning the valve
to the desork position. BEBold in this positicn for four min-
utes while rapidly heating the trap oven to 1809C, then return
the valve to the purge position, close the GC column oven
door, and rapidly heat the GC oven to 60°C. Consider this
time zero and kegin ko collect ratention data. Hold at 60°C
for four minutes, then pregram at 89/minute to 170°C and hold

until all compounds have elutad. 3Begin collecting GC-MS
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GC-MS data as soon as the GC-MS vacuum system has stabilized
(<10=5 torz).

While the sample is being chromatographed, flush the
purging device with two S5-ml volumes of organic free water.
Then bake out the trap (vent to atmosphere) to minimize the
amount of water desorbed into the GC-&S system during the
succeeding injection step. [Note: If this bake out step
is omitted, the amount of water entering the GC-MS system
will progressively increase causing deterioration of and

potential shut down of the system.]

GC-MS Determination - Suggested analytical conditions
for determination of the priority pollutants amenable to
purge and trap, using the Tekmar 1SC-} and the computerized
Finnigan'lOlS GC-MS are given below. Operating-conditions
vary from one systam to another; therefore, each analyst

must optimize the conditions for his egquipment.

Purge Parameters

Purge gas --Eelium, high purity grade

Purge time - 12 minutes

Purge flow - 40 ml/min.

Trap dimensions - 1/8 in. 0.D. (0.09 to 0.105 in. I.D.)
x 6 in. long

Trap sorbent - Tenax-GC, 60/80 mesh (4 in.) plus Type 15
silica gel, 35/60 mesh (2 in.)

Desorption flow - 20 ml/min.

Descorption time - 4 min.

Desdrption temperaturs - 180°C



-7 -

Gas Chromatographic Parameters

Column - Stainless steel, 8§ £t. long x 1/8 in. 0.D.
(0.09 to 0.105 in. I.D.) packed with Carbopack C
(60/80 mesh) coated with 0.2% Carbowax 1500, pre-
ceded by a 1 ft. x 1/8 in. 0.D. (0.09 to 0.105 in.
I.D.) packed with Chromosorb-W coated with 3%
Carbowax 1500.

Carrier gas - Eelium at 33 ml/min.

Oven temperature - Room temperature during trap desorp-
tion, then rapidly heat to 60°9C, hold at 609C for four min-
utes, then program to 1709C at 89/minute. EHold at 170°C for

12 minutes or until all compounds have eluted.

Mass Spectrometer Parameters

Data system - System InRdustries System 150
Separator - glass jet

Electron energy - 70 ev

Emission current - 500 ua

Ion energy = 6§ volts

Lens voltage - (-)100 volts

Extracter voltage - 8 volts

Mass range - 20-27, 33-260 amu
Integration time/amu - 17 milliseconds

Samples/amu - 1

Gas Chromatographic Column Conditioning Prccedure -

At+tach the Carbowzx 1l500-Chromosorb end of ths column to the

inlet system of the gas chromatograph. Do not, at this time,
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attach the column exit to the detector. AaAdjust the helium
flow rate through the column to 33 ml/minute. Allow the
column to flush with helium for ten minutes at room tempera-
ture, then program the oven from room temperature to l90°q‘at

4°c/minute. Maintain the oven at 190°C overnight (1§ hours).

'Handle the column with extreme care once it has been
conditioned because the Carbopack is fragile and easily frac-
tured. Cnce fractured, active sites are exposed resulting in
poor peak geometry (loss of theoretical plateé). Recondition-
ing, generally, revitalizes the analytical column. Once
properly conditioned, the precolumn may be removed. The re-
tention data listed in Table I was collected with the pre-

column in the system.

Quality Assurance - The analysis of blanks is most
important in the purge and trap technigue since the purging
device and the trap can be contaminated by residues from
very concentrated éamples or by vapors in the laboratory. Pre-
pare blanks by £illing a sample bottle with low-organic water
(blank water) that has been prepared by passing distilled
water through a pretested activated carbon column. 3lanks:
should be sealed, stored at 4°C,.and analyzed with each group

-of samples.

After each sample analysis, thoroughly, Zflush the purg-
ing device with blank water ané bake cut the system. Sub-

sequently, analyze a sample blank (one that has been transported
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to and from the sampling site). If positive interferences
are noted, analyze a fresh laboratory sample of blank water.
If positive interference still occurs, repeat the laboratory
blank analysis. If interference persists, dismantle the
system, thoroughly, clean all parts that the sample, purge
gas. and carrier gas come into contact with and replace or

repack the sorbent trap and change purge and carrier gas.

Precision - Determine the precision of the method by
dosing blank water with the compounds selected as internal
standards - bromochloromethane, 2-bromo-l-chloropropane, and
l,4-dichlorcbutane - and running replicate analyses. The§e
compoeunds represent early, middle, and late elutefs over the
range of the Consent Decres compounds and are not, themselves,
included on the list. Construct Quality Control charts from

the data obtained according to directions in Reference 9.

The sample matrix can affect the purging efficiencies
of individual compounds; therefore, each sample must be
dosed with the internal standards and analyzed in a manner
identical to the internal standards in blank water. Wnen
the results of the dosed sample analysas show a deviation
greater than two sigma, repeat the dosed sample analyses.
If the deviation is again greater than two sicma, dose
another aliguot of the same sample with the compounds of
interest at approximately‘two times the measured values and
analyze. Calculate the recovery for the individual compounds

using these data.*

*See Reporting of Data Secticn, p. 1l.
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Calibration of the gas chromatography-mass spectrometry
(GC-MS) system - Evaluate the system performance each day
that it is to be used for the analysis of samples or blanks.
Inject a sample of 20 nanograms of decalfuorotriphenyl-

phosphine(d)

and plot the mass spectrum. The criteria in
Reference 2 must be met and all plots from the performance
evaluation, documented and retained as proof of valid

performance.

Analyze the 20 ug/l standard to demonstrate instrument

performance for these compounds.

Qualitative and Quantitative Determination - The char-
acteristic masses or mass ranges listed in Table II of this
section are usaed for qualitative and quantitative determination
of volatile priority pollutants. fhey'are used to obtain an
extracted ion current profile (EICP)(e) for each compound.

For very low concentrations, the same masses may be used for

selected ion monitoring (SIM)(f)

. The primary ions to be used
to quantify each compound are also listed. If the sample pro-
duces an interference for the primary ion, use a secondary

ion to guantify.

(d) Available from PCR, Inc., Gainesville, FL.

(e) EICP is the reduction of mass spectrometric data
acquired by continuous, repetitive measurement of
spectra by plotting the change in relative abundance
of one or severzl ions as a function of time.

(£) SIM is the use of a mass spectrometer as a substance
selective detector by measuring the mass spectrometric
response at cone or several characteristic masses in
real time.
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Quantify samples by comparing the area of a2 single mass
(see Table II) of the unknown in a sample to that of a stan-
dard. When positive responses are observed, prepare and
analyze a reference standard so that the standard response
closaely approximates the sample response. Calculate the con-
centration in the sample as follows:

(Area for unknown)

(Area for standard)
Concentration of standard (ug/l)

= ug/l of unkncwn

Reporting of Data

Report all results to two significant figures or to the
nearest 10 ug/l. Report intermal standard data to two signif-

icant figures.

As the analyses are completed, transfer GC-MS data +to

magnetic tape as described under reporting of data in method

for "Organics by Liduid-Liguid Extraction - Gas” Chromatography."

Report all quality control (QC) data along with the
analytical results for the samples. In addition, forward

all QC datz to EMSL, Cincinnati.

Direct Acueous Injection Gas Chromatogranhy

As noted in the Scope, Acrolein and acrylonitrile should
be analyzed by direct agqueous injection gas chromatography-
mass spectrometry. See referesnces (3), (4), and (5) for
thess methods. The detection level for these methods is 0.1

mg/l and above.
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Table I

Elution Order of Volatile Priority Pcllutants(a)

Purging
Efficiency

Purging Modified

Efficiency Method
Compound ggg‘b) (percent) (percent)
chloromethane 0.152 91
dichlorcdifluoromethane 0.172 a lOO(C)
bromomethane 0.181 85
vinyl chloride 0.186 101
chloroethane 0.204 50
methylene chloride 0.292 76
trichlorofluoromethane 0.372 96
1,1-dichloroethylene 0.380 97
bromochloromethane (IS) 0.457 88
l,1-dichlorcethane 0.469 89
trans-1,2-dichlorcethylene 0.493 92
chloroform 0.557 95
T,2-dichloroethane 0.600 98
1,1,1-trichlorcethane 0.672 94
carbon tetrachloride 0.684 87
bromodichloromethane 0.750 92
bis-chloromethyl ether(d) 0.760 0
1,2-dichloropropane 0.818 92
trans-l,3-dichloroprogene 0.847 90
trichlcroethylene 0.867 89
dibromochloromethane 0.931 87
cis-1,3-dichloropropene 0.913 85
1,1,2-trichlorocethane 0.513 88
benzene 0.937 no data
2-chlorcethylvinyl ether 0.992 no data
2-bromo-l-chleropropane (IS) 1.000 92
bromoform 1.11s S oT71
1,1,2,2=-tetrachlorcethene 1.262 88

1,1,2,2-tetrachlorcethane 1.281 38
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Table I (cont'Qd)

Purging
Efficiency
Purging Modified
(b) Efficiency Method
Compound RRT (percent) (percent)
l,4-dichlorobutane (IS) 1.312 74
toluene 1.341 no data
chlorcbenzene 1.489 89
ethylbenzene 1.814 no data
acrolein unknown 12 74(e)
acrylcnitrile unknown no data

(a)

These data were obtained under the following conditions:
GC column - stainless steel, 8 ft. long x 0.1 in. I.D.
packed with Carbopack C (60/80 mesh), coated with 0.2%
Carbowax 1500; preceeded by a 1 £ft. long x 0.1 in. I.D.
column packed with Chromosorb W coated with 3% Carbowax
1500; carrier flow - 40 ml/min.; oven temperature -
initial 60°C held for 3 min., programmed 8°C/min. to
160°C and held until all compounds eluted. The purge
and trap system.used was constructeé by EPA. Under
optimized conditions, commercial systems will provide
equivalent results.

(b) Retention times relative to 2-bromo-l-chloropropane
with an absolute retention time of 829 seconds.

(¢) No measurable recovery using standard purging and trap-
ping conditions. Under mcdified conditions, i.e.,
purging at 10 ml/min. for 12 min., recovery is 100%.

(d) Bis=-chloromethyl ether has a very short half-life in
water and is not likely to be detected in water.

(e) Recovery 12% under standard purging ccnditions, i.e.,

room temperature, 30% at 559C, and 74% at 95°C.
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Table II

Characteristic Ions of Volatile Organics

Compound
chloromethane

dichlorodiflucromethane

bromomethane

vinyl chloride
chlorcethane
methylene chloride

trichlorofluoromethane
1,1-dichlorcethylene
hromochloromethane (IS)

l,1-dichlorcethane

trans-1l,2-dichloroethylene
chloroform
1l,2-dichlorocethane

l,l,l;trichloroethane

carbon tetrachloride
bromodichloromethane °

bis-chloromethyl ether
-1,2=-dichloropropane

trans-l,3-dichloropropene
trichlorocethylene

dihremochloromethane

cis-1l,3~-dichloropropens

EI Ions (Relative

Ion used to

intensity) quantify
50(100); 52(33) S0
85(100); 87(33);
101(13); 103(9) 101
94(100); 96(94) 94
62(100); 64(33) 62
64 (100); 66(33) €4
43(100y;51(33);
84 (86); 86(55) 84
101(100); 103(66) 101
61(100); 96(80); 98(S53) 96
49(100); 130(88); '
128(70); 51(33) 128
63(100); €5(33); 83(13);
85(8); $8(7); 100(4) 63
61(100); 96(90); 98(57) 96
83(100); 85(88) 83
62(100); 64(33);
98(23); 100(15) 98
98(100); 99%(66);
117(17); 119(1le) 97
117(1Q0); 119(96); 121(30Q) 117
83(100); 85(66); ‘
127(13); 129(17) 127
79 (100); 81(33) 79
63(100); 65(33);
112(4); 114(3) 112
75(100): 77(33) 75
95(100); 97(66);
130(90); 132(85) 130
129(100Q0); 127(78);
208(13); 206(1l0Q) 127
753(100); 77(33) 75



- 15 -

Table (cont'd)

BI Ions (Relative Ion used o
Compound intensity) cuantify
1,1,2~-trichloroethane 83(95): 85(60); 97(100); :

99(63); 132(9); 134(8) 97
benzene 78 (100) . 78
2-chloroethylvinyl ether 63(95); 65(32); 106(18) 106
2-bromo-l-chloropropane (IS) 77(100); 79(33);156(5) 77
bromoform 171(50);173(100); 175(50);

250(4); 232(11); 254(11);

256 (4) 173
1,1,2,2~-tetrachloroethene 129(64); 131(62);

164(78); 166(100Q) 164
1,1,2,2~tetrachloroethane 83(100); 85(66); 131(7);

133(7); 166(5); Lle8(6) 168
1,4-dichlorobutane (IS) §5(100); 90(30); 92(1L0) 55
toluene 91(100); 92(78) 92
chlorobenzene 112(100); 114(33) . 112
ethylbenzene 91(100); 106(33) 106 .
acrolein 26(49); *27(100);

55(%4); 56(83) 56
acrylenitrile 26 (100); 51(32);

52(75); 53(99) 53
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Organics by Liquid-Liquid Extraction -

Gas Chromatography

1. Scope

.. This method is designed to determine those "unambiguous
priority pollutants" associated with the Consent Decree, that
are solvent extractable and amenable to gas chromatography.
These compounds are listed in Tables III to V of this section.
Except for the pesticides, it is a2 gas chromatographic-mass
spectrometric method intended for qualitative and semi-
gquantitative determination of these compounds during the
survey phase of the industrial effluent study. Pesticides
are initially degtermined by electron capture-gas chromatography

and, qualitatively, confirmed by mass spectrometry.

2. Svecial Avparatus and Materials

Separatory funnels - 2 and 4-liter with Teflon storcock

Continuous liquid-liquid extractors - any such apparatus
designed for use with solvents heavier than water
and having a capacity of 2 to S-liters(a). Con-

necting joints and stopcocks must be of Teflon or

glass with no lubrication.

3. Procedure

Sam?le Preparation for GC-MS Survey - Blend the com-

posite sample to provide a homogensous mixture including

(a) Available from Aldrich Chemical Co., Milwaukee, WI,
Catalog No. 210, 157-5.
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a representative portion of the suspended solids that are
present. No specific method is required but a motor driven

mechanical stirrer with 2 propeller type blade is suggested.

Stirring with metal devices is acceptable for organic sampling.

Transfer tﬁe sample from the composite container through
a giass funnel into a 2-liter gradvated cylinder and measure
the volume. Then transfer to a 4-~liter separatory funnel or
a continuous extractor as described below. Rinse the cylinder
with several portions of the first volume of extracting sol-
vent. Note: [Either separatory funnel or continuous ex-
traction is acceptable for isolation of +he organics. Contin-
uous extraction nmust be used when emulsions cannot be broken.

See discussion under Emulsions.]

Base-Neutral Extraction

Separatory Funnel Extraction - Adjust the pH of the sample
with 6 N NaQH to ll or greater. Use multirange pHE paper for
the measurement. Serially extract with 250 x 100 x 100 ml
porticns of distilled-in-glass methylene chloride. (2bout 40 mi
of the first 250 ml portion will dissolve in the sample and not
be racovered.) Shakes esach extract for at least 2 min by the

clock.

Dry and filter the sclvent extract by passing it through
a short cclumn of scdium sulfate. Concentrzate the sclvent by
Ruderna-Danish (X-D) evaporation (distillation). The sodium

sulfate should be prewashed in the column with methylene
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chloride. ([Note: Check sodium sulfate blank and, if
necessary, heat in an.oven at 500°C for 2 hours to remove
interfering organics.] After drying the extract, rinse the

sodium sulfate with solvent and add to the extract.

Evaporate the extract to 5-10 ml in a 500 ml X-D apparatus
fitted with a 3-ball macro-Snyder column and a 10 ml calibrated
receiver tube. Allow the K-D to cool to room temperature.
Remove the receiver, add £fresh boiling chips, attach a two-
chamber micro-Snyder column and carefully evaporate to 1.0 ml
or when active distillation ceases. Remove the micro-Snyder
column and carefully evaporate to 1.0 ml or when active d%s-
tillation ceases. Remove the micro-Snyder column and add’the
internal standard: 10 gl of 2 ug/ul dlo-anthracene (per each

ml of extract). Mix thoroughly.

If it is to be overnight or longer befors the extract is
run by GC-MS, transfer it from the X-D ampul with a disposable
pipet to a solvent tight container, The recommended container
is a standard 2 ml serum vial with a2 crimp cap lined with
Teflon coated rugber: These are inert and methylene chlcride
;an be held without evaporation loss for months if caps are
unpierced. When the extracts are not being used for analysis,
store them with unpierced caps in the dark and at refrigerator

or freezer temperatures.

Acid (Phenols) Extraction - Adjust the pH of the hase-

neutral extracted water with 6 N ZCl to 2 or less. Serially
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extract with 200 x 100 x 100 ml portions of distilled-in-
glass methylene chloride. (Note that only 200 ml is used

for the first extraction). Proceed as described for the base-
neutral extract, including the addition of the internal

standard.

" Emulsions - The recovery of 85% of the added solvent
will constitute a working definition of a broken emulsion.
(You ﬁay correct the recovery of the first portion for water
sclubility of methylene chloride.) Any technique that meets
this criteria is acceptable. BAmong technigues that have been
tried on these samples with fair success are:

1. Centrifugation of the emulsion layer after ramovel
of any separated solvent.

2. Passagae of the emulsion through a column plugged
with a ball of methylene chloride-wet glass wool.
The solvent used to wet the wool and to Yash it
after the emulsion coes through must be measured
and subtracted from the total volume to determine
85% reﬁovery.

3. Relative to labor, solvent is cheap. The addition
of excess solvent sometimes bresaks weak emulsions.
You must remember to use excess solvent in the
blanks also.

4. Let the emulsion stand f£for up to 24 hrs.

5. Draw off the small amount of free solvent that sep-

arates and slcowly drip it back in the tecp of the
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separatory funnel and through the sample and
emulsion.

Other ideas include stirring with a glass rod, heating

on a steam bath, addition of concentrated sodium sulfate

solution, and sonication. See discussion in Appendix I.

" Continuous Extraction - If you cannot achieve 85% solvent
recovery, start with a fresh aligquot of sample and extract by

continuous extraction.

Adjust the pE of the sample as appropriate, pour into
the extractor, and extract for 24 hours. When extiracting a
2-liter sample, using the suggesteé eguipment, two liters of

blank water must be added to provide proper solvent recycle.

For operation, place 200-300 ml of solvent in the ex-
‘tractor before the sample is added and charge the distilling
£lask with 500 ml of solvent. At the end of the extraction
remove the solvent from the distilling flask only and evap-
orate ané treat as described in the base-neutral extract

section.

Blank Extraction: It is not entirely certain that
2 liters of blank will 2lways be available. When it is,
proceed to process it as the corresponding sample was done.
Include any emulsion brezking staps that used glass wool,
excess solvent or additional chemicals. If less than 2 liters
is available, measures the blank and bring it to volume wik:
distilled water. On analysis make the necessary quantita-

tive corrections.
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Pesticides: These compounds are to be analyzed by
EC-GC using the EPA methed published in the Federal Ragister,
Vol. 38, Number 125, Paxt II, pp. 17318-17323. (Friday,

June 29, 1973). One-liter rather than 100 ml is to be ex-
tracted. The solvent amounts given in the method and other
parameters reémain unchanged. If pesticides are found by EC,
the extract is to be carefully evaporated (clean airstream)

to 0.5 ml and sent for GC-MS confirmation.

The compounds to be analyzed by EC-GC are listeéd in

Table III.

If the pesticide sample has-been receiééd iz a l-gal.
bottle, hand shake the hottle for 1 min. b? the clock to evenly
suspend sediment. Pour the sample into a l-litsr gfaduated
-€ylinder and measure the volume. Then transfer the sample
to a 2-liter separatory funnel and rinse.the cylindexr with
the firxst voluma of extracting solvent. Use additional small
volumes cf sdlvent if necessary to transfer all of the sample.
Proceed with the extraction using the solvents and amounts

prescribed in the published method.

If the sample is to be taken frem the original composite
bottle, homogenecusly mix as described earlier and trxansfer
a l-liter aliquot ts a graduataed cylinder, then transfer
to the separatcry ZSunnel with the aid of a'glass funnel and

rinse the cvlinder as akove.
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If intractable emulsions are encountered that cannot
be broken as described in the GC-MS survey section, then a
fresh l-liter sample should be processed in a continuous
extractor using methylene chloride as the solvent as des-
cribed earlier. The methylene chloride will have to be
evaporated to a small volume and exchanged into hexane for
clean-up or EC-GC analysis. To do this, evaporate the methy-
lene chloride to 6 to 8 ml, cool, add 20 ml of hexane anéd
a2 fresh boiling stone and re-evaporate to the desired analy-

tical volume (5 ml or less).

Final storage and transport of sample extracts: After
analysis, the extracts of the base-neutrals, acids, blanks
and pesticides are to be sent to ERL, Athens, GA 30601,

ATTN: Dr. Walter Shackelford.

Each extract is to be washed out of its container into

2 10 ml glass ampul and brought to 5 ml * 1 ml. Methylene
chloride is the solvent for the base-neutrals and acids,
hexane for pesticides. The ampuls are to be sz2aled in a
rounded-off, fifé volished manner, i.e., no thin sharp peaks
of glass that ars easily brcken on handling andé shipping.
After sealing the ampuls, put an indelible mark at the
solvent level. Securely attach a2 label or tag that gives:

Type of fraction (base-neutral, etc.)

Industrial cat=gory

Mame (of plant, city and state)
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Specific source or stage of tresatment
Date sampled

Date sealed

Name of contractor and analytical laboratory

Wrap the ampuls in packing material to prevent bresakage
and mail or ship them postpaid at ambient temperature. When
the samples are safely in ampuls, the remainder of the com-

posite sample may be discarded.

GC-MS Analvsis

Compounds to be analyzed by GC-MS alone £all inte two
categories--thoss In the base-neutral extract (Table Iv) and
those in the acid extract (Table VvV ). Pesticides (Table III
that were tentatively identified in the pes;icide analgsis

will be confirmed by GC-MS.

The base-neutral extractzbles may be separated ané eluted

into the MS unéer the following chromatographic conditions:

Columm - 6 fcot, 2.0 mm inside diazmeter, glass
Packing - 1% SP2250 on 100/120 mesh Supelcozors.
rogram - hold 4 minutes @ 350°, program 50€-250°
@ 89/min., hoid 20 minutes @260°
Injector - 275°
Separator - 2735°
Carrier gas - Ee € 30 ml/min

Injection size - >2 ul
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Table IV lists the 49 base-neutral extractable compounds
in order of relative retention times (compared to hexachloro-
benzene) for the above GC conditions. Detection limits were
determined by MS response. The seven compounds without re-
tention times or limits of detection wers not available for
this. report. It is not recommended that 2,3,7,8-tetrachloro-
dibenzé-p—dioxin (TCDD) be acquired due to its extreme tox-
icity. Basad on their similarity to coﬁpounds that were avail-
able all seven are expected to be chromatographable using
these standard conditions. 1In addition the characteristic

masses recommended for MS identification are listed in Table IV.

The limits of detection given in Tables III and IV refer
to the gquantity necessary to inject to get confirmation by

the MS methods described helaw.

-

At the beginning of éach GC-MS run of a2 base-neutral
extract, the cpérator should demonstrate the ability to chro-
matograph benzidine at the 40 ng level. Only after this is
accomplished should the run be started. £ benzidiﬁe can be
chromatographed; the other nitrogen-containing compounds of

Table IV can be chromatographed as well.

'If desired, capillary or SCOT columns may be used instead
of the packed column of SP-2250. Coatings of OV-17 or S2-2250
may be used. The eluticn order of OV-17 and SP-2250 are very
similar. Some specific data for OV-17 is given in Table VII.

The performance criteria for benzidine must still be met
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and in addition, the system must be shown to elute the late

running polynuclear aromatic compounds.
The acid extractables may be chromatographed as follows:

Column, 6 foot, 2.0 mm inside diameter, glass
Packing - Tenax GC, 60/80 mesh

Program - 180° - 300° @ 89/min

Injector - 290°

Separator - 290°©

Carrier Gas - He @ 30 ml/min

Injection size - >2 ul

Table V lists the 11 acid extractables in order of
relative retention times (compared to 2-nitrophencl). Chroma-
tography of nitrophenols is poor. The limits of detection
given refer to the amounts required to get MS cocnfirmation

by the methods described below. See Appendix I.

Before an acid extract is run on the GC-MS the operator
should demonstrate the ability to detect 100 ng of penta-
chlorocphenol.

Mass Spectrometry should be conducted with a system
utilizing a jet separator for the GC efiluent since membrane
separators lose sensitivity for light molecules and glass

rit separators inhibit the eluticn of polynuclear aromatics.
A computer system should be interfaced to the mass spectro-
meter to allow acquisition of continucus mass scans for the

duratian of the chromatcgraphic program. The computer sysiam
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should also be equipped with mass storage devices for
saving all data from GC-MS runs. There should be computar
software available to allow searching any GC-MS run for
specific ions and plotting the intensity of the ions with
respect to time or scan number. The ability to integrate
the.area under any specific icn plot peak is essential for

quantification.

To indicate the presence of a2 compound by GC-MS, three
conditions must be met. First, the characteristic ions for
the compound (Tables III-V) must be found to maximize in the
same spectrum. Second, the time at which the peak occurs
must be within a window of + 1 minute for the retenticn time
of this compound. Finally, the ratios of the three peak
heights must agree with the relative intensities given in

Tables III-V within = 20%.
An example of identifying a component is as follows:

It is kncwn that hexachlorobenzene elutes from the SP2250
column at 19.4 minutes. Hexachlorobenzene has char%cteristic
mass ioms at 284(100%), 142(30%), and 249(24%). The computer
is askeé to display a plot of the intensities of these icns
versus time (or MS scan number) ancé the window from 18.4-20.4
minutes is examined for the simultaneocus peaking of the in-
tansities of these ions. If all three ions are prasent, the
ratio of the peak heights is checked to verify that it is

100:30:24 + 20%. If the three tests are successiul, hexachloro-

benzene has been identified in the sample.
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TableIIllists the 18 pesticides and PCB's that will be
confirmed by GC-MS using the SP2250 column. Chlordane,
toxaphene and the PCB's have retention ranges rather than
specific times due to their being multicomponent mixtures.
It is suggested that the first 14 materials be confirmed

exactly as the other base-nesutral compounds.

The last four materials require special treatments. Chlor-
dane is expected to produce two main peaks within the retention
range given in which all three masses listed will maximize.
Toxaphene will produce several (5-15) peaks in which the masses
given will maximize within the retention time range. For the
PCB's each mass given'ccrresponds to the molecular ion cf‘PCB
isomers, e.g., 294 is tetrachlorobiphenyl. A specific mass plot
will show multiple peaks for each of these ions within the re-
tention time listed, but in general theé will not maximize in
the same TIC peak. For these four materials in particular it
is necessary to also run a standard. Because GC-MS is ocnly
being used for confirmation--and at its limit of detection--all
quantification will be doﬁe by EC~-GC for the pesticides. The
methods for these four are not final and feedback from the

field to Dr. Shackelford is welcome.

When a compound has been identified, the gquantification
of that compound will be based on the integratad area from
the specific ion plot of the first listed characteristic icn
in Table§ IV. and V. Quantification will be done by the

internal standard method using deuteratsd anthracens. Response
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factors, therefore, must be calculated to compare the MS
response for known quantities of each priority pollutant with

that of the internal standard. The response ratioc (R) may

be calculated as:

Ac Ca
R=13Z %3G

whefé Ac is the integrated area of the characteristic ion from
the specific ion plot for a known concentration, Cc. Aa and
Ca are the corresponding values for deuterated anthracene.

The relative response ratio for the priority pollutants

should be known for at least two concentration values--40 ng
to approximate 10'ppb and 400 ng to approximate the 100 ppb
level. Those compounds that do not respond at either of these
levels may be run at concentrations appropriate to their res-
ponse. For guidance in MS limits of detection refer to the

values given in Tables III-V.

The concentration of a compound in the extract may now
be calculated using:

Ac_x Ca
A2’ x R

C=
where C is the concentration of a component, Ac is the inte-
grated area of the characteristic ion from the specific ion
plot, R is the response ratio for this component, Aa is the
integrated area of the characteristic ion in the specific

ion plot for deuterated anthracene, and Ca is the concentration

of deutarated anthracene in the injected extract.
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In samples that contain an inordinate number of inter-
ferences the chemical ionization (CI) mass spectrum may make
identification easier. In Tables IV and V characteristic
CI ions for most compounds are given. The use of chemical

ionization MS to support EI is encouraged buit not required.

Quaiitz Assurance

GC-MS system performance evaluation is required each day
the system is used for samples or reagent blanks. A sample

of 20 ng of decafluorotriphenylphosphine(b)

is injected into
the system and the mass spectrum is acquired and plotted.
Criteria established in Reference 2 must be met. The anaiyst
must also demonstrate that the analytical conditions employved
result in sharp total ion current peaks for 40 ng of benzidine
on the SP2250 column when this column is used and 100 ng of
pentachlorophenol on the Tenax GC column when it is used with

the MS as a detector. All plots from the performance evalu-

ation must be retained as proof of valid performance.

As performance evaluation samples become available fron
EMSL-Cincinnati, they are toc be analyzeé by solvent extraction
once each 20 working days and the results reported with other

analytical data.

The 1% SP2250 and Tenax GC column packings are available

by request to EPA contractors from Dr. Walter Shackelford, EPA,

Athens, GA.

(b) Available fxom PCR, Gainesville, FL
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Standards for the priority pollutants may be obtained

from the scurces listed in Appendix II. Those compounds

marked with an asterisk have not yet been received by the

Athens laboratory.

In order to minimize unnecessary GC-MS analysis of blanks,
the .extract may be run on a FID-GC equipped with appropriate
SP2250 and Tenax GC columns. If no peaks are seen of intensi-
ties equal to or greater than the deuterated anthracene internal
standard, then it is not necessary to do a GC-MS analysis. 1If
such peaks are seen, then the blank must be sent for full

priority pollutant analysis.

The contractor will look for all priority pollutants to
the limit of 10 ug/1l except in those cases listed in Tables IV-V
in which limits of detection are too high for analysis at this

level.

Repvorting of Data

All concentrations should be reported in ranges--10 ppb,
100 ppb, and greéter than 100 ppb. Report concentrations for
pesticides as prescribed in the Federal Register Method. The
relative response ratios from MS analysis should be included

when reporting data.

All GC-MS datz is to be saved on 9-track magnetic tape
and sent to the Athens Environmental Research Laboratory for

storage and later evaluation. The tape format is:
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Type - 9 track, 800 BPI, 2400 foot reels
Record length - 80

Block Size - <4000 (specify)

Code - EBCDIC

An acceptable data format would have the first two records
containing the sample identification. Subsequent records con-
tain eight mass-intensity pairs, each of which is 10 characters
long. Each mass and each intensity is 5 characters long and
left justified. ' At the end of each spectrum in a sample run,
the last mass-intensity pair is blank to denote the end of the
spectrum. When all data for the run is on the tape, an end-
of-file mark should be written. The next sample run can.then
be entered. One example is:

2 Records:Sample 1 identification

N Records:Spectrum 1 of sample, last mass-intensity

pair is blank to denote end of spectrum
M Records:Spectrum 2 of sample, last mass-intensity

pair is blank to denote end of spectrum

L Records:Spectrum N of sample, last mass-intensity
pair is blank to denote end of spectzum
END OF FILE

2 Records:Sample 2 identification

etc.



- 32 -
Other data formats are possible, but any format that is

used must be accompanied by a full explanation of all record

formats.

All magnetic tapes, documentation and a table of MS res-
ponse ratios should be sent to:

Dr. W. M. Shackelford

Athens Environmental Research Laboratory
College Station Road

Athens, GA 30601
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Table IIX, Pesticides

rRRT! Detection Limit Characteristic
Compound Name (hexachlorobenzene) (nqg) EX ions (Rel. Int.)

f-endosulfan 0.51 40 20X (100), 283(48), 278(30)
a-BlIC 1.02 40 183 (100), 109(86), 181(91)
y~BHC 1.09 40 "183(100), 109(86), 181(91)
g-BIIC 1.12 40 181(100), 183(93), 109(62)
aldrin 1.14 40 66(100), 220(11), 263(73)
heptachlor 1.15 40 100(100), 272(60), 274(46)
heptachlor epoxide 1.23 qu 355(100), 353(79), 351(60)
a-endosulfan 1.24 40 201 (100), 283(48), 278(30)
dieldrin 1.20 40 79 (100), 263(28), 279(22)
4,4'~DDE 1.30 40 246 (100), 248(64), 176(65)
4,4'-DDD 1.33 40 235(100), 237(76), 165(93)
4,4'-DDT 1.38 40 235(100), 237(72), 165(59)
endrin '1.41 40 81(100), B82(61), 263(70)
endosulfan sulfate 1.41 20 272(100), 387(75), 422(25)
§~BIIC 183(100), 109 (86), 181(90)
chlordane 1.14-1.37 373(19), 375(17)., 377(10)**
toxaphene ' 1.22-1,47 (231, 233, 235)*
PCB-1242 0.93-1.24 (224, 260, 294)*
PCB-1254 1.18-1.41 (294, 330, 362)*

* These ions are listed without relative intensities since the mixtures they represent
defy characterization by three masses.

*%* 7Phese three ions are characteristic for the a and y forms of chlordane. No stock
should he set in these three for other isomers.

1% S5P-2250 op 100/120 mesh Supelcoport in a
Program: 50 for 4 min, then 8 /min to 260

6' x 2 mm id glass column; He @ 30 ml/min;

O and hold for 15 min.



pDase-neutral Extractables

Table 1IV.
rrT 1 Limit of
(hexachloro- Detection

Compound Nama benzene) (ng)
1,3-dichlorobenzene 0.35 40
1,4-dichlorobenzene 0.36 40
hexachloroethane 0.38 40
1,2-dichlorobenzene 0.39 40
bisg(2-chloroisopropyl)

ether 0.47 410
hexachlorobutadiene 0.55 40
l1,2,4~trichlordbenzene 0,55 . 40
naphthalene 0.57 40
his (2-chloroethyl)ether 0.61 40
hexachlorocyclopentadiene 0.64 40
nitrobenzene ' 0.64 40
bis (2-chloroethoxy)methane 0.68 40
2-chloronaphthalene 0.76 40
acenaphthylene 0.83 40
acenaphthene 0.86 40
isophorone 0.87 40
fluorene 0.91 40
2,6-dinitrotoluene 0.93 40
1,2-diphenylhydrazine 0.96 40%
2,4-dinitrotoluene 0.98 40
N-nitrosodiphenylamine 0.99 40%
hexachlorobenzene 1.00 40
4-bromophenyl phenyl ether 1.01 40
phenanthrene 1.09 40
anthracene 1.09 40
dimethylphthalate 1.10 40
_diethylphthalate 1.15 40
fluoranthene 1,23 40
pyrene 1.30 40
di-n-butylphthalate 1.31 40
benzidine 1.38 40%
butyl benzylphthalate 1.46 40

Characteristic
BI ions (Rel., Int.)

146 (100), 148(64), 113(12)
146 (100),- 148 (64), 113(11)
117(100), 199(61), 201(99)

146 (100), 148(64), 113(11) .

45(100), 77(19), 79(12)
225 (100, 223(63), 227(65)
74 (100), 109(80), 145(52)
128 (100), 127(10), 129(11)
93(100), 63(99), 95(31)
237(100), 235(63), 272(12)
77(100), 123(50), 65(15)
93(100), 95(32), 123(21)
162(100), 164(32), 127(31)
152(100), 153(16), 151(17)
154 (100), 153(95), 152(53)
82(100), 95(14), 138(18)
166 (100), 165(80), 167 (14)
165(100), 63(72), 121(23)
77(100), 93(58), 105(28)
165(100), 63(72), 121(23)
169 (100), 168(71), 167(50)
284 (100), 142(30), 249 (24)
248(100), 250(99), 141(45)
178(100), 179(16), 176 (15)
178 (100), 179(16), 176(15)
163 (100), 164(10), 194(11)
149(100), 178(25), 150(10)
202 (100), 101(23), 100(14)
202(100), 101(26), 100(17)
149(100),.150(27), 104 (10)
184 (100).,92(24), 185(13)
149 (100), 91)50)

CI ions
(Methane)

146, 148, 150
146, 148, 150
199, 201, 203
146, 148, 150

77, 135, 137

223, 225, 227
181, 183, 209
129, 157, 169
63, 107, 109

235, 237, 239
124, 152, 164
65, 107, 137

163, 191, 203
152, 153, 181
154, 155, 183
139, 167, 178
166, 167, 195
183, 211, 223
185, 213, 225
183, 211, 223
169, 170, 198
284, 286, 288
249, 251, 277
178, 179, 207
178, 179, 207
151, 163, 164
177, 223, 251
203, 231, 243
203, 231, 243
149, 205, 279

185, 213, 225
149, 299, 327



Table 1IV.
xRl
(hexachloro-
Compound Name benzene)
chrysene 1.46
bis (2-ethylhexyl)phthalate 1.50
benzo (a)anthracene 1.54
benzo (b) fluoranthene 1.66
benzo (k) fluoranthene l1.66
benzo (a)pyrene 1.73
indeno(l,2,3-cd)pyrene 2,07
dibenzo(a,h)anthracene 2,12
benzo(qg h i)perylene 2,18

N-nitrosodimethylamine
N-nitrosodi-n-propylamine
4-chloro-phenyl phenyl ether
endrin aldehyde .
3,3'-dichlorobenzidine
2,3,7,8-tetrachlorcdibenzo-
p-dioxin
bis (chloromethyl)ether

deuterated anthracene (dl10) 1.09

1

pase-neutral Extractables (Cont'd.)

Limit of
Deteation
(nq) )
40
40
40
40
40
40
100
100
100

40

Characteristioc -
FI ions (Rel. Int.)

228 (100), 229(19), 226(23)
149(100), 167(31), 279(26)
228(100), 229(19), 226(19)
252 (100), 253(23), 125(15)
252(100), 253(23), 125(16)
252(100), 253(23), 125(21)
276 (100), 138(28), 277(27)
278 (100), 139(24), 279(24)
276 (100), 138(37), 277(25)

42(100), 74(88), 44(21)
130(22), 42(64), 101(12)
204 (100), 206(34), 141(29)

252 (100), 254(66), 126(16)
322(100), 320(90), 59(95)

45(100), 49(14), 51(5)
188(100), 94(19), 80(18)

Program: 50 for 4 min, then 8 /min to 2602 and hold for 15 min.

# Conditioning of column with base is required.

CI ions

(Methana)

228, 229,
149

228, 229,
252, 253,
252, 253,
252, 253,
276, 2717,
278, 2179,
276, 271,

189, 217

1% SP-2250 on 100/120 mesh Supe&coport in a 6' x 2 mm id glass column; He @ 30 ml/min;

257

257
281
281
201
305
307
305



- 3@

Column: 6° glass, 2 mm 1.d.

Tenax GC —060/88 mesh
100" - 300" @ 8 /min.

e €@ 30 ml/min

Table V. Acid Extractables
1 Limit of
RRT Detection Characteristic
Compound Name (2-nitrophenol) {ng) EI ions (Rel, Int.) .

- 2=chlorophenol 0.63 .100 128 (100), .64(54), 130(31)

" phenol 0.66 100 94 (100), 65(17), 66(19)
2,4~dichlorophenol 0.96 100 162(100), 164 (58), 98(61)
2-nitrophenol 1.00 100 139(100), 65(35), 109(8)

. p-chloro-m-cresol 1.05 100 142(106), 107 (80), 144 (32)
2,4,6~trichlorophenol 1.14 100 196 (100), 198(92), 200(26)
2,4~dimethylphenol 1.32 100 122 (100), 107(90), 121 (55)
2,4-dinitrophenol 1.34 2 ug 184 (100), 63(59), 154(53)
4,6-dinitro-o-cresol 1.42 2 ug 198 (100), 182(35), 77(28)
4~-nitrophenol 1.43 100 65(100), 139(45), 109(72)
pentachlorophenol 1.64 100 266 (1o00), 264(62), 268 (63)
deuterated anthracene (dlo0) l1.68 40 188 (100), 94(19), 80(18)

CI ions

{Methane)

129, 131, 157
95, 123,

163,
140,
143,
197,
123,
185,
199'
140,
267,
189,

165,
168,
171,
199,
151,
213,
227,
168,
265,
217

135

167
122
183
201
163
225
239
122
269
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Table VI. ELUTION ORDER OF MOST OF THE SEMIVOLATILE

PRIORITY POLLUTANTS ON 1% SP2250%

Compound Tl
1,3-dicahlorcbenzene 0.35d
2-chlorophenol 0.35°%
1l,4-éichlorcbenzens 0.36d
hexachlorcethane 0.38
1,2-dichlorobenzene , 0.39
bis(2-chloroiscpropyl)ether 0.47
8=~endosulfan 0.51
2,4-dimethyl phenol 0.52%
Z—nitfophenol 0.53°%
2,4-dichlorzoghencl 0.53°
hexachlorobutadiene 0.55
1,2,4-trichlorobenzens 0.55
naphthalene ) 0.57
bis(2-chloroetayl) ether 0.61
hexachlorocyclopentadiene 0.64
nitrobenzene 0.64
phenol 0.67
bis(2~-chlorcethoxy)methane 0.68
2,4,6-trichlorophenol 0.71%
p-chloro-m-crasol 0.73f
2-cﬁlo:onaphthalene 0.76
acanaphthylene 0.83
acenaphthene 0.88
isophorone 0.87

fluorene 0.91
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Table VI. ELUTION ORDER OF MOST OF THE SEMIVOLATILE
PRIORITY POLLUTANTS ON 1% SP22502 (Continued)

Compound Rgmb'c
2,6-dinitrotoluane 0.93
1,2-diphenylhydrazine 0.96
2,4-dinitrotoluene 0.98
N-nitrosodiphenylamine 0.99
hexachlorobenzene 1.00
4-bromophenyl phenyi ethear 1.01
e-BHEC 1.02
Y-BHC 1.09%
phenanthrene 1.09f
anthraceane 1.08
dimethyl phthalate 1.10
pentachlorophenol 1.11f
8-BHC 1.12
aldrin 1.14
diethyl phthalate 1.15
heptachlor 1.15
heptachlor epoxide 1.23
fluoranthene 1.23
a~endosulfan 1-24,
dieldrin 1.28"
4,4'-DDE 1.30
pyrene 1.30
di-n-butyl phthalate 1.31
4,4'-pDD (p,p'-TDE) 1.33d
4,4'--DDT 1.38;
endosulfan sulfate 1.41°
endrin l'iﬁ-
benzidine T1.38
butyl benzyl phthalate l.48

chrysene 1l.46



- 39 -

Table VI. ELUTION ORDER OF MOST OF THE SEMIVOLATILE
PRIORITY POLLUTANTS ON 1% SP22502 (Continued)

o Compound RRTP 'S
bis(2-ethylhexyl) phthalate 1.50
benzo (a) anthracene ' ' 1.54
benzo(b) f£lucranthene 1.66
¥enzo (k) fluoranthene 1.66
benzo(a)pyrene 1.73
indeno(1,2,3~cd)pyrene 2.07
dibenzo(a,h)anthracene 2.12d
benzo(ghi)perylene 2.12f

1% SP-2250 on 100/120 mesh Sﬁpelcoport in a 6" x 2mm id
‘glass colum; He @ 30ml/min; Program: 50° for 4 min,
then 8°/min to 260° and hold for 15 min.

Relative to hexachlorcbenzene at 19.4 min.

40ng gives 5-90% response on FID unless otherwise noted.
200ng required to cbtain 5-90% response on FID.

2 ug required.

40 ug recguired.
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Table VI

(continued)

Standards not available: as of 2/8/77

N-nitrosodi-n-propylamine

4-chlorophenyl phenyl ether

TCOD

endrin aldehyde

N-nitrosodimethylamine
3,3'-dichlorocbenzidine
bis(chloromethyl)ether (unstable in water)

Standards that would not chromatograph:

4,6-dinitro-o—-cresol
4-nitrophenol
2,4-dinitrophenol

Standards vielding a range of peaks:

RBIb
PCB-1242 0.93-1.24
PCB-1254 1.18-1.41
toxaphene 1.22-1.47

chlozdane 1.14-1.37



Table VII.

Compound

l1,3-dichlorobenzene
l,4-dichlorocbenzene
2-chlorophenol
1,2-dichloxrobenzene
bis(2-chlorcethyl) ethar
phenol
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Order of Elution Eor
QV=17 SCOT Column

bis(2-chloroisopropyl)ether

hexachloroethane
nitrobenzene
2-nitrophenol
l,2,4~trichlorobenzene
2,4-dimethylphenocl
naphthalene
2,4-dichlorophenol
hexachlorobutadiene
isophorone
p-chloro-m-crasol
hexachlorocyclopentadiene
2,4,6-trichlorophenol
chlorcnaphthalene
2,4-dinitrotoluene
acenapnthylene
acenaphthene
dimethylpathalate
£fluorene
diethylphthalate
W-nitrosodipnhenylamine
2,6-dinitrotoluene
e-BHC

4-bromophenyl phenyl ether
¥=-BEC
hexachlorokenzene
8-BHC

phenanthrene
anthracene
di-n-butylphthalate
aldrin

flucranthane

pyrene

DDE

DDD

endrin

dieldrin

DDT .

butyl benzyl phthalate
benzo (a)anthracene

chrysene

Spectrum Number>

134
137
141
153
163
165
173
178
194
219
234
240
240
244
262
272
317
325
332
339
372
374
390
397
434
447
447
454
476
478
487
4390
506
518
518
583
592
617
634
659
664
688
688
713
713
748
748
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Table VII. Continued

Compound Spectrur Number

2

bis (2-ethylhexyl)phthalate
benzo (a)pyrene
benzo (b) fluoranthene
benzo (k) £luoranthene

1

33 meter glags OV-lZ scog column,
Program: 60 = 260 @ 6 /minute

Numbar of 2.5 second scans up to point of elution.

804
206
370
970
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Metals

Sample Preparation

With the exception of mercury, the metals to be deter-

ming@ may be divided into two groups as follow:

a) those metals which are to be first analyzed by
flame atomic absorption (AA), and, if not detected,
then analyzed by flameless AA--Be, C4, Cr, Cu, Ni,
Pb and Zn,

b) those metals which are to be analyzed by flameless

AA only--Ag, As, Sb, Se, and Tl.

For flame AA analysis the sample should be prepared using
the procedure as given in "Methods for Chemical Analyses‘of

Water and Wastes (1974)", 4.1.4, page 83 (Reference 7).

With the exception of antimony and beryllium, samples to
be analyzed by flameless AXA should be prepared as an indugtrial
effluent as described in "Atomic Absorption Newsletter.™ 14,
page lll (1975) (Reference 8). Note: Nickel nitrate should
be adéed only to those aligquots on which the analysis of
selenium and arsenic are to be accomplished. The sample prep-

aration procedure for antimcny and beryllium analysis by £lame-

less AA is the same procedure usad for flame 2A.

The sample preparation procedure to be used for mercury
analysis is that given in "Methods for Chemical Analysis of

Wataer and Wastes (1974)", 8.1, page 124 (Reference 7).
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 Apparatus

All samples are to be analyzed using an atomic absorption
spectrophotometer equipped with simultaneous background
capability. For arsenic, cadmium, antimony, selenium, thallium,
and zinc, either electrodeless discharge lamps or high intensity
hollow cathode lamps may be utilized. A heated graphite-atom-
izer is to be used for all flameless AA work. A strip chart

recorder must be used as part of the readout system to detect

and avoid the inclusion of extraneous data.

-~

Procedura

a) Flame AA ~ The procedures to be used are those
described in "Methods for Chemical Analysis of
Water and Wastes (1974)" (Reference 7) as referenced
in Table I below. Instructions as to when flame-~
less AA is to be used are also included. For
those defined in the recommended procedures, the
instrument manufacturers recommendations are to

be followed. Backgrcund correction is to be used

on all analyses.
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Table VIII
Methods for Chemical

Analysis of Water and
Element Wastes, 1974* Comments

Be p. 99 Analyze by flameless AA if
conc. <20 ug/l

cd P. 101 Analyze by flameless AA if
.. conc. <20 ug/l

Cr p. 105 Use nitrous oxide-acetylene
flame for all analyses--analyze
by flameless AA if conc. <200 ug/l

Cu p. 108 Analyze by flameless AA if
conc. <50 ug/l

Ni p. 141 Analyze by flameless AA if
conc. <100 pg/l

Pb p. 112 Analyze by flameless AR if
conc. <300 ug/l

Zn p. 155 Analyze by flameless AA if
: conc. <20 ug/l

*In those instances where more vigorous digestion for sample
preparatlon is desired (or necessary) the procedure on page 82
(4.1.3) should be followed.

b) Standard solutions to be used for the flameless
work should also be prepared as described in
"Methods for Chemical Analysis of Water and Wastes
(1974)" (Reference 7). The working standards should
be diluted to contain the same acid concentration as
the prepared samples. The instrumental settings
and conditions recommended by the manufacturers are
+0 be considered the procedural guidelines. 1In

addition, the follewing ;equirements should also be

incorporated into the procedures:



1)

2)

3)

)

3)

6)

7)
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Argon should be used as the purge gas in
all analyses.
Background correction and method of standard
addition must be used on all analyses.
A blank maximum temperature atomization, without
gas interrupt, should be accomplished before
each analytical determination.
The graphite tube or cuvette should be replaced
as suggested by the instrument manufacturer or
when contamination or lack of precision indicates
that replacement is necessary.
All disposable pipet tips should be c¢leaned
before use by soaking overnight in 5% redistilled
nitric acid, rinsed with tap and deionized
water, and dried.
The accuracy of the temperature indicator on the
heated graphite atomizer should be verified
before beginning any analytical work. This
shéuld be done by plotting charring temperaturs
for a standard soclution of a compound where the
volatilization temperature is known. The ccm-
pound used should have a volatilization temée:-
ature between 800 and 1200°cC.
To insure that there is no loss from the acid
matrix prior to atomization, the optimum charring
temperature f£or each metal should be established
in the same manner (i.e., by plotting charring
temperature versus atomization signal of standard

solution of each metal).
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For the determination of selenium the procedure given

for industrial effluents ("Atomic Absorption Newsletter,”

Vol. 14, page 109 [1975]) (Reference 8) should be followed.

Arsenic should be determined in the same manner (using the

nickel nitrate matrix) with an optimum charring temperature

of approximately 1300°C.

The analysis of zinc by flameless AA is difficult because

of environmental contamination. The analyst must take pre-~

caution to provide a clean work area to minimize this problem.

c)

Mercury analyses - The cold vapor technique as
described in "Methods for Chemical Analysis of Water
and Wastes, (1974)", page 118 (Reference 7) is to

be followed.

4. Quality Assurance

a)

b)

To verify that the instrument is operating correctly
within the expected performance limits, an appropriate
standard should be included between every ten samples.
Spiked.aliquots shall be analyzed with a £regquency

of 15% cf the sample locad for each metal determined
by flame AA. If the recovery is not within =z10% of
the expected value the sample shculd be analyzed by
method of standard additicn. (The spike should ke
added to the aliguot prior to sample preparation.)

The amount added should incréase the absorbance by
not lass than 0.01 units where the absorbance in the
unspiked aliguot was less than 0.1, and not more than
0.1 when the absorbance in the unspiked aliquot was

0.1 or greater.
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c) For mercury, the spike added should be an
amount equal to five times the detection level.

a) Reagent blanks shall be run for each metal
being determined with the sample values being
corrected accordingly. |

e) When using the method of standard addition, a
linear curve over the entire range of addition

is necessary for the results to be considered

valid.

5. Data Reporting

Report all metal concentrations as follows: Less than

10 ug/l, nearest ug; 10 ug/l and zbove, two significant figures.
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Cvanides

1. Sample Preparation

All samples are to be distilled prior to determination for
total cyanides. The distillation procedure given on page 43
of "Methods for Chemical Analysis of Water and Wastes, (1974)"

(Reference 7) is to be followed.

2. Sample Procedure

The procedure for total cyanides as given on pages 43-48
of "Methods for Chemical Analysis of Water and Wastes, (1974)"

(Reference 7) is to be followed.

3. Quality Assurance

a) Initially, demonstrate quantitative.rscovery with
each distillation-digestion apparatus by comparing
distilled standards to non-distilled standards.
Each day, distill at least one standard to confirm
distillation efficiency and purity of reagents.

b) At leasé 15% of the cyanide analysis will consist
of duplicate and spiked samples. Quality control
limits are to be established and confirmed as described

in Chapter 6 of the "Amalytical Quality Control

Eandbook" (Reference 9).

4. Reporting of Data

Repert cyanide concentrations as follows: Less than

1.0 mg/l, nearest 0.0l mg; 1.0 mg/l and akove, two significant

figures.
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Phenols

Samnle Preparation

Distill all samples prior to determination of phenols.
Use the procedure in "Standard Methods for the Examination of

Water and Wastewater," l4th edition, 1975, p. 576 (Reference 10).
Procedure

Use method 510 for phenols in Appendix X, pages 577-580
and 580-58l. Use method 510B for samples that contain less

than 1 mg/l of phenol. Use method 510C for samples that contain

more than 1 mg/l of phenol.

Quality Assurance

Demonstrate quantitative recovery with each distillation
apparatus by comparing distilled standards to non-distilled
standards. Each day distill, at least, one standard to con-

firm the distillation efficiency and purity of reagents.

Run duplicate and dosed sample analyses on at least 15%
of the samples anélyzed for phenocl. Establish ané confirm

quality control limits as described in Refersnce 9.

Reporting of Data

Report phencl concentraticns as follows:

Method 510B to the nearest ug/l.

Methed 510C - when less than 1.0 ug/l to the nearest
0.0l mg; 1.0 mg/l and above to two significent figurss.

Report all guality control data when reporting results

of sample analysis.
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APPENDIX I

General Information

Emulsions

Limited work with several catsgories of industrial effluents
covered by this study (tanneries, petroleum, soap and detergent,
steam electric, pesticide) show that emulsions of widely differing
frustration factors are often encountered in the extraction pro-
cedure. Samples that emulsify at basié PH usually also emulsify
at acid pH. There are two equally acceptable alternatives avail-
able for the purposes of this protocol: break the emulsion or start
over with fresh sample and use a continuous extractor, to preéent

the formation of emulsions.

By the 85% solvent recovery criteria, no way was Zdund to breﬁk
the emulsion formed on extraction of untreated tannery wastes. A
soap and detergent sample was also very difficult. The use of a
continuous heavier-than-water ligquid extractor allowed the extraction
to take place with no éifficulties and very little labor. However,
two days time is required. Comparison of samples from four industries-
petroleum, tannery, pesticide, and soap and detergent--by both shake-
out and continuous extraction using wastes spiked with priority pollu-
tants indicate that the two technigues are comparable. For some
individual cases one technigue is better than the other but no clear
pattern emerges. Therefore, if desired, 2 continuous extraction.
technique may be used in place of separatory funnel extraction for

all samples as well as those for which it is absolutely necessary

because of intractable emulsions.
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APPENDIX I

(continued)

There is a justifiable concern that the extraction efficiency
for these compounds may differ widely depending on the nature of
the effluents. This is true but no better approach is apparent.
For example, recoveries of most of the base-neutrals were judged

to be about 75% from the tannery and petroleum samples but less

than 25% from scap and detergent.

Acid (Phenol) Analvsis

Although the 1l phenols of interest here do chromatograph on
the Tenax column cited, the chromatography is poor, particularly
for the nitrophenols. Two other columns have shown good response
for the acid extractables. SP2250 can be used for this purpose.
Phenol responses on SP2250 are shown in Table IV. It should be
noted, however, that 4-nitrophenocl, 2,4-dinitrophenol, 4,6-dinitro-
o-cresol, and pentachlorophenol failed to give MS response at the

100 ng level using this columm.

. SP1000 (4% load) has alsc been evaluated for use with the
acid fraction. All but 2,4-dinitrophencl and 4,6-dinitro-o-cresol
elute from this column. Pentachleropnencl and 4-nitrophenol are
eluted from SP1000, but they produce broad peaks which are difficult

to quantify-
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Appendix IT

Possible Sources for Some Priority Pollutant Standards

Source of

Compound Standard?
acenaphthene AN p. 118
acrolein AL p. 18
acrylonitrile AL p. 19
aldrin HERL #3830
dieldrin HERL 22380
benzene B p. 154
benzidine! RFR
carbon tetrachloride (tetrachloromethane) B p. 88

chlordane (technical mixture & metabolites)

Chlorinated benzenes (other than dichlorobenzenes)

chlorocbenzene
1,2,4-trichlorobenzene"
hexachlorobenzene

Chlorinated ethanes (including 1,2-
dichlorocethane, 1,1,l-trichlorcethane

and hexachloroethane)

l,2-dichlorcethane
l1,1,l1-trichloroethane
hexachloroethane
l,1-dichlorocethane .
1,1,2-trichloxrcethane
1,1,2,2-tetrachloroethane
chloroethane

Chloroalkyl ethers (chloromethyl,

mixed ethers)
bis (chloromethyl) ether!?
bis (2-chlorcethvl) ether
2-chlorcethyl vinyl ether

Chlorinated naphthalene

2-chloronaphthalene

chloroethyl and

HERL £1200

P-
p.
B

BEE

PB p.
PB o.
PB p.
EA o.

" RFR
AL p.
AL p.

ICN p.

163
710
416

261
309
416
142
388
372
53

. —— ——— —— -

173
174

50
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Appendix II_._

Possible Sources for Some Priority Pollutant Standards

(Continued)
Source of

Compound : Standard?
Chlorinated phenols (other than those listed

elsewhere; includes trichlorophencls and

chlorinated cresols)
2,4,6~trichlorophenol AL p. 712
p-chloro-m—cresol TCI p. 102
chloroform (trichloromethane) B p. 92
2-chlorcphenol AL p. 187
DDT and metabolites
4,4 "'-DDT. HERL #1920
4,4'-DDE _ HERL 21860
4,4'-DDD (p,p'-TDE) HERL £1780
Dichlorobenzenes (1,2-;1,3-; and 1,4~

dichlorobenzeqes)
1,2-dichlorobenzene AL p.'258
1,3-dichlorcbenzene AL p. 258
l,4-dichlorocbenzene AL p. 258
Dichlorobenzidine
3,3*'-dichlorobenzidine? CPL p. 81
Dichloroethvlenes (1,l-dichlorocethylene and

1,2-dichloroethylene)
1,l1-8ichlorcethylene AL p. 746
1,2-trans-dichlorcethylene AL p. 262
2,4-dichlorophenol AL p. 265
bi¢hlorcpropane and dichloropropene
1l,2~dichloropropane ) AL p. 267
1,3-dichloropropylene (1,3-dichloropropene) AL p. 267
2,4-dimethylphenol AL p. 323
Dinitrotoluene
2,4=-dinitrotoluene PB p. 180
2,6-dinitrotoluene PB p. 180

1,2-diphenylhydrazine AL p. 338
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Appendix II

Possible Sources for Some Priority Pollutant Standards

(Continued)
Source of

Compound Standard?
Endosulfan and metabolites
a~endosulfan BEERL 23220
B-endosulfan HERL 23200
endosulfan sulfate NI p. 45
Endrin and metabolites
endrin HERL #3260
endrin aldehyde NI p. 147
ethylbenzene B p. 161
fluoranthene AN p. 118
Haloethers (other than those listed elsewhere)
4-chlorcphenyl phenyl ether (p-chloro- .

diphenyl ether) RFR p. 6%
4-bromophenyl phenyl ether ICN p. 37
bis(2-chloroisopropyl) ether PB
bis(2-chloroethoxy) methane PB p. 62
Halomethanes (other than those listed elsewhere)
methylene chloride (dichloromethane) PB p. 276
methyl chloride (chloromethane) PB p. 277
methyl bormide (bromomethane) PB p. 276
bromoform (tribromomethane) PB p. 73
dichlorobromomethané CO p. 16
trichlorofluoromathane PB p. 358
dichlorodifluoromethane P8 p. 142
chlorcdibromomethane CO p. 27
Heptachlor and metabolites
heptachlor HERL #3880
heptachlor epoxide HEERL 23880
hexachlorcbutadiene AL p. 416
Hexachlorobyclohexane (all isomers)
a—~BHC HERL #620
8-BHC _ HERL %640
y=-BHC (lindane) HERL %680
§=-BEC HERL #6450
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Appendix IT

Possible Sources for Some Priority Pollutant Standards

(Continued)
Source of
Compound Standard?
hexachlorocyclopentadiene AL p. 416
isophorone 'AL p. 464
naphthalene AN p. 118
nitrobenzene AL p. 557
Nitrophenols (including 2,4-dinitrophenol and
dinitrocrescl)
2-nitrophenol AL p. 564
4-nitrophenol AL p. 564
2,4-dinitrophenol AL p. 332
4,6-dinitro-o-cresol TCI p. 188
Nitrosamines
N-nitrosodimethylamine!?! NI p. 173
N-nitrosodi-n-propylamine PB p. 310
N-nitrosodiphenylamine EA p. 159
pentachlorophenol AL p. 587
phenol AL p. 595
Phthalate esters
- bis(2-ethylhexyl) phthalate CsS p. 8
butyl benzyl phthalate CS p. 8
di-n-butyl phthalate Cs p. 8
diethyl phthalate CS p. 8
dimethyl ghthalate Cs p. 8
Polychlorinated biphenyls (PC3's)
PCB~1242 (Aroc lor 1242) HERL ?5703
PCB-1254 (Aroc lor 1254) EERL #5705
PQiynuclear aromatic hydrocarbons (including
benzanthracenes, benzopyrenes, benzo=-
flucranthene, chrysenes, dibenzanthracenes,
and indencpyrenes)
1,2-benzanthracene AN p. 118
benzo[alpyrene (3,4-benzopyrene) AN p. 118
3,4-benzofluoranthene NI
11,12-benzoflucranthene NI ;
chrysene AN p. 118
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Appendix 11

Possible Sources for Some Prioritj Pocllutant Standards

(Continued)

. Source of
Compound Standard?
acenaphthylene AN p. 1
anthracene AN p. 118
1,12-benzoperylena AN p. 118
fluorene AN p. 118
phenanthrene AN p. 118
1,2:5,6-dibenzanthracene AN p. 118
indeno (1,2,3-C,D)pyrene AN p, 118
pyrens AN p. 118
2,3,7,8-tetrachlorodibenzo~p-dioxin (TCDD) NI p. 174
tetrachlorcethylene AL p. 680
toluene AL p. 701
toxaphene HERL #6740
trichlorocethylene AL p. 711
vinyl chloride (chloroethylene) PB p. 406

l-promodecane (possible internal standard)
l-bromododecane (possible intermal standard)

Footnotes:

1

—
— e —— . —

These compounds or any mixture containing 1% or more by weight
of these compounds are defined as carcinogens in the Federal
Register, Vol. 38, No. 144, pp. 20074-20076, 27 July 1973.
Prescribed safety regulations for handling are in the Federal
Register, Vol. 39, No. 20, pp. 3756-3797, 29 January 1974.

Only one source is listed even though several may be available
These sources are not to be interpreted as being endorsed by
the EPA; they serve to show at least one vendcr where each
standard can be obtained. When several sourcss were available
and compound purity was listed, the source having the highest
purity material was selected.

These compounds have been ordered but have not been received
at Athens. ERL as yet.

- ee s - eme s —— P
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Sources of Standards and Abbraviations

Aldrich Chemical Co., Milwaukee, Wisc.; Catalog 1977-1978.
Analabs, Inc., Worth Haven, Coan.; Catalog 18 (June 1976).

J. T. Baker Chemical Co., Phillipsburgh, N.J.:;

Catalog 750 (July 1975).

‘Chem-Service, West Chester, Pa.; Bulletin CS-100-8 (1975).

Chemical Procurement Laboratories, College Point, N.Y.:;
1975 catalog. :

Eastman Kodak Co., Rochester, N.Y.; Catalag 43 (1976).

K&X Rare & Fine Chemicals, Plaiawvisw, N.¥.; Catalog No. 10
(L97s).

Nanogens International, P.0. Box 437, Freedom, CA 95019
"Nanogan Indsx" (1975).

Pfaltz & Bauer Chemical Co., STamford, Conn.; Catalog
197s6.

RFR Corp., Hope, R.I.; "Chemical Standards for Air-Wahksr-
Industry-Toods"” (1973).

"analytical Reference Standards and Supplemental Data for
Pesticides and Other Selected Organic Compounds", EPA-

660/9-76-012 (May 1976), Health Effects Research Laboratory,

Environmental Toxicology Division, Research Triangle Park,
NC. A sample order blank for standards and the ahbovs
publication ars attachad.

Columbia Organics Catalog A-7, Columhia, S.C. (1875).

Tridom Chemical Inc., Hauttauge, N.Y¥,., Catalog No. 1
(1976) . :
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ENVIRQUMENTAL TOXICOLOGY DIVISICN
HEALTE ETFECTS RESEASCH LASORATORY
UNITED STATES ENVIRONMEMNTAL PROTECTION AGENCY
Reseaxch Triangle Park, Noz:th Carclina 27711

sUBIECT: Index of Pesticides Analytical Reference =. Juma, 1976
! Standards - Update of Mailing List DATE: June,

FROM: Health EZZfects Reseazch Laboratory, ETD, ACS, ) ’;775 W e
Research Triangle Park, ¥C, U.S.A. 27711 (MD-8S) N g

T0: All Laboratory Facilities on cur Mailing List

This copy of the 1976 revision of our pesticides refarence standards
index was mailed to the address appearing qn our mailing list. as this
list is saveral years old, we are sure that a nurber of addresses have
changad and that sozme are probably no leonger existent.

If you wish to remain on our ma2iling list +o zeceive fuiture updates

of this publication, would you be gsod enough to csmplets the mail-hack
below, saip it off, and return it %o us. Do not taar off the back cover
to return to the address shown. : If you have no use for this publication
but know of some other individuwal within your organization who is con-
carmned with pesticides analysis, would you convey this index, a2long with
the mailback, to that persan.

Te: U. S. Environmental Protsctioa Agency

Health EZfects Research Lakoratory Date
Environmental Toxicology Bivision ' :
Research Triangle Park, NC, U.S.A. 27711 (1D-69)

We wish to be retaired on ycur mailing list to receive future updates
of the Pesticides Standazds Index. The address shown on the envelope
is entirely correct and reguires nco changes.

We have no interast in future updatas of this publication. 3Flease
cancel us from your mailing list.

We wish to be retained on ycur mailing list, but the address shown
on the enveloge should be changed €2 =ead (orint or type)

'l
o
3
'y

Reeip
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REQUZST FOR ANALYTICAL REFEZFRTNCE STANDADDS

T0: Quality Assurance Section
Envircnmental Toxicoleqgy Divisien,
EPA, HERL, Research Triangle Park,
MD-69

]

The following referenca standaxzds azs required for

Date

Date Reguest Recd

Shirment Date

Lab Code No.

NC 27711 Qrdax Filled by

CO NOT WRITE IN TEIS SPACE

our program:

talag Compound Catalog Compound
Coda (Catalag Name) Cade (Catalag Nama)
Na. Na.

If nacessaxzy, use back of sheet to comp

if this 2%orm is completaé in full.

Name and address of laZoratory,

lete ligt. Covaring letter unnecessaxy

Requestox's

IMPORTANT:

<

Nazme (Fzxint or tyve)

The amoun: of each standard is restrictad o 100 =g tecausa of the scarcity

and expense of rafining analytical grade caterials.

2.

'3l

4.

Please return at once. tha ackncwladgement card enclosaed with gazh shizoent,
mhis orovides the sols evidance of delivezy of the shigment.

Do not regusst ccmpouads not listed in the catalog. Mo gthers axrs stockaz.

If a bottle apgears to be empty, resove c¢ap anc exzmine interior of botzle

an2 ¢ap. Car=ain highly viscous matezials tend %o collect in cag.
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APPENDIX III

. COLLECTION QF SAMPLES FOR SCREENING ANALYSES

The initial characterization (screening) of the varied industrial
discharges covered by this pregram will be made on an analysis of
a composite effiuent sample. Any scheme for collecting a
composite sample is, in effect a methed for mechanrically
integrating to cbtain average characteristics of a discharge.
During the screaning phasz the sample composite can be used to
determine the average characteristics which would be
representative of that discharge. Simple composits samples are
those that are mads up of a series of aliqucts of canstant volume
collected at ragular time intarvais in a single container. Scme
situations may require ficw or time prcpcrtional samuling, this
determination will te mads by the individual project officar
after considering his specific industrial catagary.

The determination of compesiting period 24, 43 or 72 hours will .
be made on a case by case basis. The duratien of cempasiting
will depend on the type of sample being collectad, tha type of
facility being samgled and the time varying charactaristics of
the discharge. Tne rate of change of flew and ather
characteristics of the discharge and the accuracy reguired will
also influenca tha determination of the compositing period. For
example longer cempesiting pariods would be warrantad when Tess
stable unit process operations are being sampled.

Collection of Samoles

1. Collection of Comoosits Samoles for Licuid-Liguid Extraction

Collect a representative cemposite semple. The maximum time
interval betwean aliquot samples shall be no longer than 30
minutes. The minimum aliquet size shall ba 180 ml. The
sample must be callectsd with &n automztic sempler using the
equipment and methods outliped telow. Minimum compesite
volume must be 2 1/2 gallons.

Autcmatic Sam61e Callection

Sampler - A peristaltic pumo automatic sampler with
timer and a single glass ccmpositing jug is required. The 2
1/2 ~ 3 gallan compositing bottle must be glass and clezned
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as outlined balow. Mew unused tubing must be used for the
sampling line and for the pump for each individual outfall or
sample Tocation. Vacuum type autcmatic samplers may be used
provided that the sample chambers are glass and that they are
cleaned after every use as outlined for glass compasite
containers. Place the sampler or composite container in an
insulated chest and ice. Maintain the sample at 4°C during
the compositing procsdure. At the completion of the
compositing period seal the container with a taflon lined
¢2p. Place the contziner in an insulatad shipping container,
tea, and seal, then ship to the analytical laboratory.
Maintain at 4°C during trenspsrt and storage prior ta
analysis. : .

When sampling raw untreated industrizl dischargas which
are generally nigh .«n suspended solids it {s imperative that
adequate sample flow rats be maintained throughcut the sample
train in order ts effectively transsort tha solids. In .
horizental runs, the velocity must excsed the scour velocity,
while in vertical runs the sattling or the fall veleccity must
be exceedad saveral times to assure adsquzte transpert of
solids in the flow. The equipment used in samgling raw
discharges than must have 2 minimum in%ake velocity of 2 faet
per second. In the sampling of treatad efflusnts just about
anydccmmericaTIy availaple autamatic 1{quid sampler cculd ke
used.

When mors than anea l2terataory is inveived in the
analysis of the various paramatars, the sample should if at
211 possibiz net be divided in the fiald but rather at the
contractors' laboratory. For purposa of this pregram the
compesite will be divided into four paris, ane part for
metals analysis, one for pesticidas and PC3's, one fer GC/MS
compounds and one vor the classic parametars.

Blend the ccmposite sample to provide a homcganecus
mixture including 2 repressntative suspension of any solids
in the containar. Na specific method is required, hand
stirring with clean glass or taflcn reds, mechanical paddies
or magnetic mixing with taflon coated stirring tars may be
used. Metal mixing devicas may not be used.

Metals - Withdraw a well blended aliquot of the
composita sample. Using a2 glass funnel, rinsa the sample
container with a small portion of tha sample, then transfer
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250 - 500 ml  of sample to the bottle. Do not add any
preservative to the sample just seal and prepare for
shipment. All samples must be carefully identified using
labeles supplied by EGD. Indicate on the label whether the
sample is a raw discharge or treated effluent as shown. If
sample is to be run on the plasma unit only indicate so at

base of tag. Ship samples to the Chicago Regional Labaratory
at the addressed shown,

U.S. Environmental Protaction Agency
Region V, Central Regional Laboratery

1819 W. Pershing Road
Chicago, IT1iinois £0609
Raw dischargs or treatsd &ffiuent

el N1 voa2200

Lacation

Samgler.

Samaia Point

‘Tya:,s'a:nst;' ;:::._;.Camsics
Datte— \‘_ P ~
Time. v- - ,..H.
Pmmativ«f:f? :

Plasma enly
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Field Blank Procadure for Automatic Samolers

Blank Water - Blank water must be as free frem organic
interferences 2s possible. The analytical laberatory shculd
supply this water in bulk glass containers (minimum of five
liters) for field use. The supplying Tahoratory shall analyze

the blank water-to determine the organic background that may be
present.

' Procedure - All parts of the sampiing system must be scrubbed
with hot detargent water and thorcughly rinsed with tap watar and
blank_watgr prior to usa. Further rinsing with methylene
chloride is requirec when parts permit, i.e., are not suscestible
to dissolution by the solvent. (Hote: Tygon plastic tubing is a
source_pf phthalats estsr contaminzticn. Whers its use is i
requiréd, i.e., in the peristaltic pump, the langth must be kept
as short as possible. Taflen is accantable and may be usad in
other parts of the samnling systam as in {ntake lines. In the
field, pump two litars of blank water through the samoling Tine
and pump tubing and discard. Then pump thres litzrs of blank
water through the system and collact as 2 blank in a2 1-gallen
sample bottle that has been preparsd as described belew. Seal
the battle with a Teflen Tined cap. Immadiately {ce the blank (4°
C) and maintain at (4°C) during the transpert and sterage prior
to analysis. ’

Composita Centainer - Prapare narrew-mcuth glass sample
bottles for uses by washing with hot detergent water and
thorosughly. rinsing with tap water ard blank water. Heat the
bottles at 400°C in a mufile-furnace or dry heat sterilizar for
30 minutas or altarnatively, rinse with methylene chloride and
air dry at ream temperature protactsd frem atcmsgheric or ather
sources of contamination. Caps for tha bottles must ba Tined
with Teflon which has bea2n salvent rinsed as above.

2. Collection of Grab Semoles

Collect grab samples { minimum of one per day) for the
analysis of phenol, cyznide, and valatile organics
(purgable). Callect samples {rom the raw procass discharge,
the treated effluent, and the treated efiluent after
chlorinaticon, when chlorinaticn is practicad. It is
reccmmended that the samples be callectad frem mid-chaanel
at mid-depth. "Sdmples should be collected -2t & turbulent,
well mixed saction of the channel.
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Cyanide (Total)

Container - Use new one-liter plastic bottles that will
not contaminats the sample. Wash the bottles and caps with

hot water and thoroughly rinse with tap water and blenk
water.

Collect a 1-Titar sample.

Pretreatment and Preservation - Oxidizing agents
such as chlorine decompose many cyanides. Therefore, at
time of collection, samples must be treated to eliminate
such agents. Test a drop of the sample at the time of
callectfon with potassium iodide-starch test paper
(KI-starch pager); a blue caler indicatas the nead for
treatment. Add ascrobic acid, a few crystals at a time,
until a drop of the sample produces no color on the indicator
paper. Then add an additional 0.6 g of ascorbic acid for
each liter aof sample volume. Then add 2 ml of 10 N sodium
hydroxide per litar of sample (pH > 12).

Seal the sample bettle and nlace in an fnsulatad chest
and fce (4°C). Seal the chest and ship to ths analytical
laboratory. Maintain at 4°C during transport and storzgs
keep out of direct light prior to analysis.

Phenals

Container - Use new one-liter glass bottles. Wash the bottle
and Teflen cap Tiner with hot water and thercughly rinse with tap
watar and blank water.

Callect 2 1l-litar sample.

Preservation - At the %ime cf collection, acidify the sampla
by addition of phospheric acid or sulfuric fo pH 4. Note volume
o7 acid added on sample tag. Seal bottle, placa in insulatad
chest and ica (4°C). Seal chest and'ship to analytical
taboratory. Maintain at 4°C during transport and starage. Keep
out of dirsct light prior tc znalysis.
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Organics (Purge and Trap Method)

Containers - Use 45 t0 125 ml screw cap gTass.viaIs with
Teflon faced silcone septa: T

vials(a)s pierce £13074 or equivalent
septala)s pierce #12722 or equivalent

Wash the bottles, sapta, and caps with hot water and
tharoughly rinse with tap watar and blank water. Heat the
betties and septa at 105°C for ane heur, cocl to room tamperature
in an enclesed centaminant free area. When cool, seal bettles
with septa (Teflen side dewn) and screw cap. Maintain the
bottles in this conditicn un%il just prior %o filiing with blank
water or sample.

(2) availdble from Pierce, Inc. Box 117, Reckferd, IL 61105.

Collect duplicates 45-125 ml samples each time samples are
collected. Two biank watar samples, sealed in 45 ml vials, are
to accempany the cample bottles during shipment to and from the
sampling site. If praservation for residual chlorine is to te
used, collect four samples during each sampiing peried. Two
should be praserved and twa not preserved.’ Two preserved and two
non-praserved blanks are tg be previded.

Filling and Sealing Sottlés - STewly i1l each containar to
overflowing. Carefully set the container an & level surface.
Place the septum (Teflaon side dewn) on the convex sample ‘
meniscus. Sea2l the sample with the scrswr cap. To insurs that
the sample has Besn properly sealad, invert the sampie and
Tightly tap the 1id on a salid surface. The absanca oF entrappad
air bubbles indicatas a proper seal. If air bubbles are presart,
open the bottle, add additionzl sample, and reseal. The samgle
must remain hermetically sealed until it is analyzed.

Preservation - Preservative (sodium thiosulfate or sodium
bisulfite) is used to stabilize samples centaining residual
chlarine. The production of chlcreform and other haleforms
continues in such samples i7 they are not stzbilized. Wasta
streams that have besn ireztad with chlorine sheuld be tastzd an
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site to determine whather or nct preservative is neadsd. IF
preservatation is requirad, collect tath preserved and non-
preserved sampies. Wrap the samples with water proof packing
material, place in an insulatad chest and ica at 4°C. Maintain
at 4°C during transport and storage prior to analysis.

3. Identification of Samoles

A1l samples and blanks must be carefully fdentified
using watar proaf labels and watar prsof ink. Includs the
following information on the label: sempis number, dats and
hour of sampling, cemnlate information as to sourcs and
sampling ‘poin%, oraservative addad, if any, and nams of
persen collacting the semnle (includs zddrass and/cr phans
numser).



