UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

. ) .
SUBJECT: igsue Analysis for use in FY78 Regional DATE: 925 AUG‘EH
Toxic Data Collection -

9 -
FROM: Robert Crim, Chief .‘//)24447

Honitoring Branch (WH-553)

TO Survelllance and Analysis
pivision Directors

The methods included in the enclosed "Sampling and Analysis
Procedures for Screening of Fish for Priority Pollutants' should
be used for tissue analyses in your FY78 Toxic Data Collection
Activity. This program is discussed in Eckardt C. Beck's
memorandum of June 9, 1977, subject: FY78 Regional Toxic Data
collection. i -

Technical questions or comments on these methods should be
addressed to the Cincinnati Laboratory.
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FROM
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UNITED STATES ENVIRONMEIITAL PROTECTIOM AGENCY

" CINCINNATI. OHIO 45268

ENVIRONMENTAL MONITORING AND
SUPPORT LABORATORY - CINCINNATI

Fish Tissue Analysis DATE: August 23, 1977

Dwight G. Ballinger, DfrectorAZZZL'JégéaéZQQQg;éfé9/—

Environmental Monitoring and Support
Laboratory - Cincinnati

Surveillance and Analysis Division Directors

Attached is a copy of "Sampling and Analysis Procedures
for Screening of Fish for Priority Pollutants" for your use
in collecting and analyzing fish samples in response to the
State/Regional monitoring operating guidance. As with the
recent document sent to you on sediment analysis (see memo
of August 12, 1977), this document should also be considered
as interim guidance. While we consider it the Agency's best
source for the analysis of fish samples for priority pollutants,
we recognize that changes may be warranted as a result of your
regional experiences on a variety of collected fish samples.
As noted in the foreword, we encourage your careful review of
this protocol and your identification of any problems that may
arise.

-Attachment
As ‘stated above

cc: Charles Brunot (w/attachment)
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August 23, 1977



foreword

Tﬁese guidelines for sample preparation and analysis of fish
have been prepared by the staff of the Environmental Monitoring and
Sypport Laboratory - Cincinnati, at the request of the Monitoring and _
Data Support Division, Office of Water and Hazardous Wastes, with the
cooperation of many EPA Regional Laboratories, the Foéd’and Drug Admin-
istrafion‘ the Southeast Water Research Laboratory, the Environmental
Research Laboratory - Duluth, and the National Institute for Occupétional
Safety and Health.

The procedures represent the current state-of-the-art, but imbrove-
meats are anticipated as more experience is obtained. Users of these
methods are encouraged to identify problems to assist in updating the
test procedures by contacting the Environmental Monitoring and Support

Laporatory, EPA, Cincinnati, Onhio 45268.
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Sampling and Analysis Procedures for
Screening of Fish for Priority Pollutants

Sample Handling

Collection

Separate analyses for all priority pollutants are done -
on the same sample of fish. A minimum of 250 grams is required

for the total protocol. Small fish must be combined by specics

"to obtain this minimum weight.

Preservation

Field sampling requires an ice chest packed with dry ice.
Collected samples are wrapped in aluminum foil, labeled with freezer
tape, and transported in the chest. The dry ice must be replaced as
needed until subsamples are obtained for purgeable organics.
Processing

To preparc samples for analytical pfetreatmentg, wrap and
weigh each fish. Combine small fish By site and species until a
minimum combined weight of 250 grams is obtained. Chop the sample
intp ong-inch chunks using a sharp knife and mallet. Grind the sample
with a large commercial meat grinder that has been precooled by grinding
dry ice. Thoroughly mix the ground.material. Regrind and mix material
twb additiopal times. Clean out any material remaining in the grinder;
add this to the sample and mix well. Weigh five 10.0 gram portions

of the sample into separate 125 vials. Using a crimper, quickly

U. S. Environmental Protection Agency.
Environmental !onitoring and Support Laboratory
Cincinnati, Ohio 45203
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and tightly sccure a septum to each bottle with a scal. Storc these
sample aliquots in a freezer until feady for Volatile Organics analyscs.
Transfer remaining fish samples to a glass container and store in a
freczer for later subsampling and analysis.

Special Equipment and Materials

4.1 Knife, heavy blade (or meat cieaver)

4.2 Mallet, plastic faces, 2-3 pounds.

4.3 Electric meat g;inder, 1/2 HP.
4.4 Ice chest.

4.5 Dry ice.

4.6 Aluminum foil.

- 4,7 Freezer tape, for labels.

4.8 Freezer

4.9 Vials, 125 ml "Hypo-Vials" (Pierce Chemical Co., #12995,) or
equivalent. |

4,10 Septa, "Tuf-Bond" (?ierce #12726,) or euuivalent.

4.11 Seals, aluminum, (Pierce #13214,) or equivalent.

4,12 Crimper, hand, (Pierce #13212,) or equivalent,



Analysis of Fish for Chlorinated Pesticides and Polychlorinated Biphenyls

1., ScoEe

1.1

The chlorinated pesticides and polychlorinated biphenyls (PCBs)
listed in Table I are extracted from fish with either of the two
procedures described below. Method A employs.a blender, while a
Tissumizer or equivalent is required for Method B. Both proce-
dures result in an extract that can be incorporated directly into
current EPA test procedures for pesticides1 or PCBs2 as cited

in the Federal Registers.

2. Special Apparatus and Materials

- 2.1

2.2

2.3

Method A only

2.1.1 Blender, high speed - Waring Blender, Courdos, Orni-Mixer,
or equivalent. Explosion proof model recommended. Quart

container is suitable size for routine use.

2.1.2 Buchner funnel - Porcelain, 12 cm.
2.1.3 Filter paper - 110 mm "Sharkskin" circles.
2.1.4 Flask, vacuum filtration - 500 ml.

Mcthod B only

2.2.1 Tissumizer SDT-182EN (available from Tckmar Company,

P. 0. Box 37202, Cincinnati, Ohio 45222) or equivélent.
2.2.2 Centrifuge -.capable of handling 100 ml centrifuge tubes.
Method A & B

2.3.1 Kuderna - Danish concentrator - 500 ml, with 10 ml



3.

graduated receiver and 3-ball Snyder column.
2.3.2 Chromatographic column - pyrex, 20 mm ID x approximately

400 mm long, with coarse fritted plate on bottom.

Prvocedures

3.1 METHOD A: Weigh a 25-50.g portion of frozen, ground fish and add

ZSO4 to combine with

the water present and to disintegrate the sample. Alternately,

to a high speed blender. Add 100 g anhydrous Na

blend and mix with a spatula until the sample and sodium sulfate
are well mixed . Scrape down the sides of the blender jar and break
up the caked material with the spatula. Add 150 ml of hexane and

blend at high speed for 2 min.

- "
3.1.1 Decant the hexane supernatant through a 12 cm Buchner

filter with two shark-skin papers, into a 500 ml suction
flask. Scrape down the sides of the blender jar and brecuk
up the caked material with the spatula. Re-extract the’
residue in.the blender jar with two 100 ml portions of
hexane, blending 3 min. each time. (After one min.
blending, stop the blender, scrape the material from the
sides of the blender jar and break up the caked material
with the spatula; continue blending for cne min.) Scrape
down the sides of the blender jar and break up the caked
material between extractions.

3.1.2 Decant the hexane supernatants through the Euchncr and
combine with the first extract. After the last blending,
transfer the residue from the blender jar to the Euchner,

11
rinsing the blender jar and matcrial in the Buchner with
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three 25-50 ml portions of hexane. Immediately after
the last rinse, press the residuz in the Buchncr with
the bottom of a clean beaker to force out the remaining
hexane.

3.1.3 Pour the combined extracts and rinses through a column of
anhydrous NaZSO4, 20 nm x 100 mm long, and collect the
eJuate in a 500 ml Kuderna-Danish concentrator. Wash- the
flask and then the column with small portions of hexane
and concentrate the extract below 10 ml.

3.2 METIIOD B:. Weigh 20.0 grams of frozen, ground fish in a 100 ml
centrifuge tube. Aéd 20 ml of hexanc and insert the Tissumizer
into the sample. Turn on the Tissumizer and disperse the fish in
the solvent for 1 minute. Centrifuge and decant the solvent
through a column of anhydrous Nazsoa, 20 mnm x 100 mm long, and
collect the eluate in a 500.ml1 Kuderna-Danish concentrator. Repeat
the dispersion twice more using a 20 ml aliquot each time, com-
bining all dried portions of solvent in the ccncentrator. Rinse
the Tissumizer and the column with small portions of hexane and
concentrate the extract below 10 ml.

3.3 Cleanup and Analysis: Unless prior experience would indicate the
fish species fat content is low (less than Sg/cxtract), the hexane-
acetonitrile clean-up procedures described in the recference methods
should be followed. In all cases, Florisil column chromatography
should be used to clean up the extracts before gas chromatography.(lﬁ
An electron capture detector is used for final measurement, and

results are calculated in micrograms per kilogram. Identifications
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may be confirmed by GC/MS techniques as described in the analytical

4
protocol for wastewaters( )

3.4 Quality Control: Standard quality assurance protocols should be
employed, including blanks, duplicates, and dosed samples as described
in the "Analytical Quality Control Handbook"(G). Dose fish
sample aliquots ty injecting minimum amounts (<20 ul total)
of concentrated pesticide or PCB solutions into the solid sub-

sample 10-15 minutes before extraction.

4, Reporting of Data

4.1 Report results in ug/kg on a wet tissue basis. Report all quality

control (QC) data alcong with the analytical results for the samples.



TABLE 1 PRIORITY POLLUTANTS ANALYZED BY
PESTICIDE AND PCB PROCEDURES

Eesticides PCBs

Aldrin . Aroclor 1016
a-BHC Aroclor 1221
b-BHC ' Aroclor 1232
d-BHC Aroclor 1242
g-BHC : Aroclor 1248
Chlordane Aroclor 1254
DDD _ - Aroclor 1260
DDE

DDT

Dieldrin

a-Endosulfar
b-Endosulfan
Endosulfan sulfate
- Endrin

éndrin aldehyde
Heptachlor
Heptachlor epoxide

Toxaphene



1.

Analysis of Fish for General Organics by Solvent Extraction

Scope

1.1 Thi% method is designed to determine thosec "unambiguous priority
pollutants'" associated with the Consent Decree(A) that are solvent
extractable and amerable to gas chromatography. These compounds
are listed in Tables II and III of this section. It is a gas chroma-
tographic-mass spectrometric method intended for qualitative and
semi-quantitative determination of these cohpounds. While this
approach has not been sﬁfficiently tested through extensive experi-
mentation, it is based on laboratory experience and is presently
our best analytical approach for these organic materials in fish.

Special Apparatus and Materials

2.1 Tissumizer SDT-182EN (available from Tekmar Company; P. 0. Box
37202, Cincinnati, Ohio 45222) or equivalent.

2.2 Centrifuge - capable of handling 100 ml centrifuge tubes.

2.3 Separatory Funnels - 2 liter with Teflon stopcock;

2.4 Organic Free Water - prepared by passing distilled water through an

activated carbon column.

' Procedure

3.1 Weigh 20.0 grams of ground, homogencous fish in a 100 ml
centrifuge tube. Add 20 ml acetonitrile and insert the Tissumizer

into the sample. Turn on Tissumizer and disperse the fish into

the solvent for 1 minute. Centrifuge and decant the solvent into



3.2

3.3

a 2 liter separatory funnel which contains 1300 ml of a 2

percent aqueous solution of sodium suifate. Repeat the dis-

persion twice using a 20 ml aliquot each time and combine the
acetonitrile in the separatory funnel.

CAUTION: The dispersion should be carried out in a fume hood to
avoid exposure to acetonitrile.

Adjust the pH of the sodium sulfate acetonitrile solution with 6N NaOt
to pH 11 or greater. Use multirange pH paper for the measurement. E;
tract the aqueohs acetonitrile solution with 60 ml hexane. Shake the
separatory funnel for tw§ minutes. Drain the aqueous layer into a 2
liter Erlenmeyer flask and pour the hexane extract through a short
column of prerinsed anhydrous sodium sulfate. Collect the dried

extract in a 500 ml Kuderna-Danish (K-D) flask fitted with a 10 ml

ampul. Repeat the extraction and drying steps twice combining the ex

tracts. Evaporate the extract to 5-10 ml in a 500 ml K-D apparatus
fitted with a 3-ball Snyder column and a 10 ml calibrated receiver
tube, Allow the K-D to cool to room temperature. Remove the receive

and adjust the volume to 10 ml. Analyze by GC/MS. 1If additional

-sensitivity is required, add fresh boiling chips, attach a two-ball

micro-Snyder column, and carefully evaporate to 1.0 ml or when
active distillation ceases.

Return the aqueous acetonitrile solution to the separatory funnel
and adjust the pH with 6N'HC1 to pH 2 or Tess. Extract three

times with 60 ml hexane each time. Dry and concentrate as described

above. Analyze by GC/MS.
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NOTE: ©Should the partition used in this procedure not sufficiently
rcemove the lipid material, gel.pcrmeation may be émploycd. However,
special expensive equipment is necessary for tﬁis prbcedure(s).

3.4 Quality Control: Standard quality assurance:protocols should be

employed, including blanks, duplicates and dosed samples as described

in the "Analytical Quality Control Handbook"(GJ. Dosing can bc ac-

complished by injecting 1-20 ul of a standard solution, into the

homogenized tissue contained in a centrifuge tube.

S. Reporting of Data
4.1 Report results in ug/kg on 2 wet tissue basis. Report all quality

control (QC) data along with the analytical results for the samples.



9 14 Cl co LaAx
1 Limit of . : _
RRT - Detectiocn Cheracteristic ' CI ions
Ccrmoeound Name o {2-nitrophenol) (na) EI ions (Rel. Int.) . (Methane)
‘-chlorornhenol , 0.63 100 - 128(100), .64(54), 1230(31) 129, 131, :
cnznol ' 0.66 100 94(100), 65(17), 66(19) 85, 123, 1:
T,i-Zilchlozonhenol 0.96 1co 162(160), 164(58), 93(61) . 163, 1¢5, 1
l-nizrcTheanol : : 1.00 100 . 13%2(100), 65(35), 109¢(8) 140, 1686, >
=2hicro-n-ciresol 1.65 100 L 142(206G), 107(80), 144(32) 143, 171, :
l,4,6-trichlcronhenol . 1.14 100 19¢(100), 198(92), 200(26) 197, 1%9, =
I.d-dimathylnohenol " 1.32 1C0 ' 122 (100), 107(90), ,121(55) 123, 121, >
Lyl initrozihienol o 1.34 2 ug - 124{200), 63(59), 154(53) 18, 213, =
Lso=dinlcrec-o-cresol 1,42 2 ug ' 188 (1C0), 182(Z5), 77(28) 189, 227, =
‘=nlzrcshenol 1.43 100 . 65(100), 139(43), 109 (72) 140, 1¢8, -
lznzecrhliorcprenol l.04 100 . - 265(100), 264(62), 268(63) 267, 285,
lev+czrated anthracene (4l10) 1.68 40 188(100), 94(19), 80(18) 189, 217

Colurn: 6! ¢lass, 2 mm i.d.
Tenax GC -_60/8Q mesh

- (o .
13¢° - 300° 2 8°/min.
Ve 2 20 nl/xin
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Characteristic
EI ions (Rel. Int.)

 146(100), 148(6G4), 113(12)
146(200),- 148(64), 113(11)

117 (100), 199(61), 201(99)

146(100), 148(64), 113(1ll) .

45(100), 77(19), 79(12)
225(100, 223(63), 227(65)
74(100), 109(C0), 145(52)
lze(1loC), 127(10), 129(11
¢3(100), 63(99), 95(31)
237(1G0), 235(63), 272(12)
77(100), 123(50), 65(15)
©3(100), 95(32), 123(21)
162(100), 164(32), 127(31)
152(100), 153(16), 151(17)
154(100), 153(95), 152(53)
82(200), 95(14), 138(18)

166 (160), 165(80), 1G7{14)

165(100), 63(72), 121(23)
77(100), 93(58), 1C5(28)
165(100), 63(72), 121(23)
169(100), 168(71), 167(50)
284 (100), 142(30), 24%(24)
248(100), 250(99), 141(45)
178(100), 179(16), 176(15)
178(200), 179(16), 176(15)

©163(100), 164(10), 1°94(1l)

149(100), 178(25), 150(10)
202(1090), 101(23), 100(14)
202 (100), 101(26), 100(17)

149(100),.150(27), 104(10)

184(100),22(24), 185(13)

. 149 (100), ,91)50)

77, 135, 1

CI ions
(Mathane)

—

tn Yy (e N

143,
142, 1
201, 2
148, 1
27
225, 20
123, 2¢
157, 1<
1067, 1lo¢
237, z:
152, <
167, 137
191, 2¢
~53, 1
123, it
167, 17
167, it
211, 22
213, 2°C
211, 2C
170, it
236, 2t
251, 27
179, 2¢C
179, z2°7
163, 1<
223, 2:%
231, 2=
23y, 24
205, 27
212, 22
259, 3z
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Table II Baqe—ﬁeht*al Ext*actables (Con a.) ' °/

RRTT Limit of ,
(hexachlero- Detection ' Charactecristic ) CI ionc

Cecmeoound Wame benzene) . : (ng) . . EI ions (Rel. Int.) {Methans
shrvzsone 1.46 - 40 228 (100), 229(19), 22€(23) 228, 229, _
=is{2-cthvinexvl)phthalate 1.50 40 - 149(1060), 167(31), 279(26) 149
zcnzoja2)onthracene 1.54 40 228(100), 229(19), 226(19) 228, 229, !
czmzDibjIiluorznthene 1.66 40 252 (100), 253(23), 125(15) 252, 233, .
senzoti)ilusranthene 1.66 49 252{100), 253(23), 125(1G) 282, 233, -
cznzs{a)pvrene 1.73 40 252(150), 253(23),'125(21) 252, 253, =
_::925(1,2,;—"c)~v*e“e 2.07 1C0 276 (10Nn), 138(28), 277(27) 276, z77, :
lilzzonzo(2,h)anthracene 2.12 100 278 (100), 139(24), 279 (24) 278, 279,
zzuzsi{c 1 i)pe“yl::e 2.18 - 100 276 (100), 128(37), 277(25) 276, 277, :
~nlitreeodimethylemine . 42(100), 74(88), 44(21)
enivrzocodi-n-nrepylamine 130(22), 42(64), 101(12)
L-:hl::“-:“eﬂv’ ohenyl ether 204 (100), 206(34), 142(29)
tnerin alcéehvie _
Z,3'=Zdichlicrok cenzidine 252(100), 254(66), 126(16)
2,3,/,o-tetrgchicroc1b0ﬂzo-

o-Cicxin 322(109), 320(9C), 59(93)
i'S(C“’C Oﬂa_nvl)_ther ' 45(1G0), 49(1l4), 51(3)

1% £2-2250 on 100/120 mesh Supelcoport in a°6' x 2 mm id glass column; He €@ 30 ml/min;
Program: Sqo for 4 min, then 87 /min to 260 and hold for 15 min.

Conditicning of column with base is required.
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146 (100), 148(64), 113(12)
146 (100),- 148 (64), 113(11)

117 (100), 199(61), 201(99)

146(100), 148(64), 113(1ll) .

5(100), 77(19), 79(12)
25(100, 223(63), 227(65)
4(L00), 109(80), 145(52)
128(100), 127(10), 126(11)
$3(160), 63(99), 95(31)
237(160), 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 (1.00), 153(95), 152(53)
8z (100), 95(14), 138(18)
166 (160), 165(80), 1G7{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)
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©163(100), 164(10), 194(1il)

149(100), 178(25), 150(10)
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149(100),.150(27), 104(10) _

184 (100).,22(24), 185(13)

. 149 (100), 91)50)
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2032
150
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Table II Base-neutral Extractables (Cont'd.) '/_

RRTY Limit of .

(hexachloro- Detection ' Characteristic . CI ions
2und Name senzene) . : (ne) . . EI ions (Rel. Int.) (Methane)
ina 1.46 40 228 (100), 229(19), 22€(23) 228, 229, 257
-2thvlinexvliphthalate 1.590 40 - 149(106), 167(31), 279(26) 145
(2}znthracene 1.54 40 228 (100), 229(19), 226(19) 228, 229, 2:%
iD)yflvoraantnene 1.66 40 252 (100), 253(23), 125(15) 252, 233, 22:
‘)Zlucranthene 1.66 49 252{100), 253(23), 125(1G) 282, 233, 28:
‘a)pyrene 1.7 40 282 (100), 253(23), 125(21) 252, 253, 23.
2:1,2,2-cd)pyrene 2.07 1C0 276 (100), 138 (28), 277(27) 276, 277, 30%
o(2,h)antiracene 2.12 100 278 (100), 139(24), 279(24) 278, 279, 3¢C°
{2 2 i)rpexvlieone 2.18 100 275 (100), 128(37), 277(25) 276, 277, 39:
scgodimaethylamine - 42(100), 74(88), 44(21)

Joscdi-n~orcpylamin 130(22), 42(64), 101(12)
cro-znhenvl phenyl ether 204 (100), 206(34), 141(29)

L oalcehyde '

Jichlcrorenzidine 252 (100), 254(66), 126(16)
,3~tetrachlecrcéibenzo-

lcwin I 322(109), 320(9C), 59(93)
sloezcmatiwvl)ether ' 45(1G60), 49(14), 51(5)

£r=-2250 on 1C0/120 mesh Supelcoport in aos’ X 2 mm id glass column; He @ 30 ml/min;
cgram: 5927 for 4 min, then 8 /min to 2607 and hold £for 15 min.

~diticning of column with base 1s required.
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Table 11T Acid Extractables.

Limit of

RRT™ - Detecticn Cheracteristic - CI ions-
cunéd Name (2-nitrophernol) (ng) EI ions (Rel. Int.) = . ~ (Methane)
rorphenol . 0.63 100 - 128 (100), .64(54), 120(31) 129, 131, 157

' 0.66 _ 100 94 (100), 65(17), 66(19) ©5, 123, 133
sixloreophenol 0.96 . B 162 (160), 164(58), 98(61l) . 163, 1¢5, 1€7
crhernol : . 1.00 150 . 133 (100), 65(35), 109(8), 140, 168, 122
ro-m-ciresol 1.05 - 100 .- 142(106), 107(80), 144(32) 143, 171, 153
trichlecreonhenol : 1.14 ‘ . 100 125 (100), 198(92), 200(26) 187, 156, 201
Teinylphenol .32 160 122 (100), 107(90), 121(553) 123, 121, 1s:2
nitrozhenol . 1.34 . 2 ug - 124{200), 63(59), 154(53) 188, 213, 22¢
~ltzc-o-cresol 1.42 2 yg 198 (1C0), 182(25), 77(28) 189, 227, 223¢
cshenol 1.43 100 - 65(¢100), 129(45), 10S8(72) 140, 18, 12z
‘~lorcprnenol l.64 100 . - 265(100), 264(62), 268(63) 2867, 2385, 26°¢

217

ated anthracene (4810) l1.68 - 40 188 (100), 94(19), 80(18) 189,

wmn: o 6' glass, 2 mm i.d.
Tenax GC - 60/88 rmesh
Tan? _ 2AnQ A ;
14C¢° -~ 3007 2 87 /min.
¥e @ 30 ml/min
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Analysis of Fish for Volatile Organics by Head Space Analyses
1. Scope
1.1 This method is designcd to determine those "unambiguohs priority

pollutants" assocjated with the Consent Dccrec(4) that -are
amenable to head space analyses. These compounds are listed in
Table 1V qf this scction. It is a gas chromatographic-mass
spectromctric (GC-MS) method intended for qualitativé and semi-
quantitative determination of these compounds.

The head space analyses and the liquid-liquid extraction methods
are complcmentary to one another. There is an area of overlap
between the two and some compounds may be recovered by either mecthod.
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 efficiéntly recovered by both methods, the chromato-
graphy determines the method of ghoice. The gas chromatographic
conditions sclected for the head space method are, gencrally, not -
"suitable for the determination of compounds eluting later than
chlorobenzene.

1.2 While the above approach has not been sufficiently testcd

through extensive experimentation, it is based on laboratory ex-
perience and is prcsently our best analytical approach for volatile
organic materials in fish. |

2, Special Apparatus and Materials

2.1 Sonificr Ccll Disrupter W-350 with microprobe (manufactured by
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Brawson Sonic Power Co., Danbury, Comnecticut) or cquiQalcnt.

2.2 Gas-tight syringe - Scc.

2.3 Organic Free Water - Prepared by passing distilled water through
an activated carbcen column. ‘

2.4 Head Space Standard Solutions - Prepare three standard methanol
solutions of the compounds listed in Table IV at the foilowing
concentrations: 50 ng/upg, 150 ng/uwl and 300 ng/ul. The standard
solutions should be stored in the freezer at less than 0°C. Solutions
should be allowed to warm to room temperature before dosing. Fresh
standards should be prepared weekly. Procedures for preparing stan-
dards are outlined in the purge and trap section of ref. 4.

3.  Procedure
3.1 Remove four of the sample vials containing 10.0 grams of homo-
genized fish from the freezer. Open the vials and add 10 ml of

organic free water to each while the fish is still frozen. Sonify

the fish for 30 seconds at maximum probe power. Inmediately reseal

the vials!!

3.2 Dose one sample vial, through the septum, below the water level with
10 yl of the 50 ng/ul standard solution. Dose a second vial, with
10 pl of the 150 ng/ul standard and a third vial with 10 ul of the
300 ng/ul standard.

3.3 Place all four sample vials into a 90°C water bath for 1 hour.

3.4 VWhile maintaining the sample at 90°C, withdraw 2.0 ml of the head
gas with a gas tight syringe and analyze by injecting into a GC,

operating under the conditions recommended in ref. 4.
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NOTE: Specific GC detectors may be substituted for the MS.

3.5 Analyze the undosed sample firét, followed by thc 50 ng/ul
dosed sample.- If no compounds of intcrest are found in the
undo;gd sample and the dosed sample produces peaks to indicate
recovery of the protocol compounds{ do not analyze the remaining
samples. Calculate Jower limits of detection from the response
obtained from the dosed sample. If compounds are observed
in the undosed sample, analyze the two remaining dosed * samples
in exactly the same manner. Subtract the peak areas of compounds
found in the undosed sample from the corresponding compounds con-
tained in the dosed data; quantify the unknown. (NOTE: If the
calculated sample concentration is greater than the concentration
of the dosed standard used in the dosing step, it is necessary
to prepare additional standards in order to "bracket' the unknown.
Utilize the remaining sample in the freczer for this purpose.)

3.6 Quality Control: Starndard quality assurance protocols should be
employed, including blanks, duplicates, and dosed samples as described
in the "Analytical Quality Control Handbook”(G).

4, Reporting of Data

4,1 Recport all results in ug/kg on a wet tissue basis. Report all

quality control (QC) data along with the analytical results for

the samples.
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Tablc 1y

Characteristic Icns of Velatile Organics

' EI Ions (Relative Ion vsed to
Comnound intensity) quaniify
chloroma2thane 50{10G); S2(33) 50
dichlcrodiflucromethane 85(100); 87(33);

201 (13); 103(9) 101
bromomethane . 94 (100); 26(94) . 94
vinyl chloride _ 62(100); 64(33) 62
‘chloroethane : 64 (100); 66(23) 64
methylepe chloride 49 (100);51(33); _

' 84(86); 86G(55) &4
trichlcrcfluoromethane 101(100); 103(66) 101
)l,1-dichloxocethylene 61(100); 96(80); 98(53) 96
bromoclLlorcmethane (1IS) 49 (100); 130(88):;

: 128(70); 51(33) 128
l1,1~dichloroethane 63(100); 65(33); 83(13);

85(8): 98(7): 100(4) 63

. trans-1,2-dichloroethylene  61(100); 96(90); 98(57) . 9%

chlorofoxrm ' 83(100); 85(66) : 83
).,2~-dichloroethane 62{100); 64(33);

. 98(23); 100(15) _ 98
1,1,1-{trichloroethane 98(100); 99(66); '

. : ‘ 117(x7); 112(16) 97
carbon tetrachloride 117(100); 119(96); 121 (20) 117
bromod;chloromethane 83(100); 85(66); '

! 127(13); 129(17) 127
bis-chjcromethyl ether 79(100) ; 81(33) .79
‘1,2-dichloropropane’ 63(100); 65(33}); :

. 112(4); 114(3) 112
trans~},3—dichloropropene 75(100) : 77(33) 75
trichloroethylene ' 95(100); 97(66);

_ 130(90); 132(85) " 130
dibromochloromethane 129(100); 127(78);
' \ . 208(13); 206(10) 127

cis-1, }-dichloropropene 75(100); 77(33) 5
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TABLE TV Continued

EI lons (Relative Ion uscd Lo
Cempound intensity) _quantify
1,1,2~trichioroethane . 83(95); 35(60); 97(100); .

_ 2 99(63); 132(9); 134(8) 97

benzene S 73(100) 78
2~-chloroathylvinyl ether 63(95); 65(32); 106(18) 106
2-bromo~l-chloroprcpane (IS)  77(100); 79(33);156(5) 77
bromofoxrm ' 172.(50);173(10G); 175(50);

- 250(4); 252(11); 254{11);
. . 25G(4) 173
1,1,2,2-tetrachloroecthene 129(64); 131(62); :

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

: 133(7); 166(5); 168(6) L68
1,4~dichlorobutane (IS) 55(100); 90(30); 92(10) - 55
toluene _ 21 (100); 92(78) 92
chlorobenzene ' o 112(100); 114(33) 112
ethylbenzene ' 91(100); 106 (33) 106
acrolein ) . 26(49); 27(100); ‘

. : . 55(b4); 56(83) 56
acrylonitrile - 26 (100); 51(32);

52(75): 53(99) © 53
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Analysis of Fish for Cyanide

Scope and Application

1.1

This method is to be used for the determination of cyanide in
fish. All samples must be distilled prier to the analytical deter-
mination. For cyanide levels exceeding 0.2 mg/200 ml of absorbing

liquid, the silver nitrate titrimetric method is to be used. For cyan-

ide levels below this value, the colorimetric procedure is to be used.
4

Samnle Preparaticn

2.1

A 5-gram portion of the frozen ground fish as described under
“Sample Handling" is used for the analysis. The sample should be

thawed before the analysis begins.

Preparation of Calibration Curve

3.1

3.2

3,3

The calibration curve is prepared by using portions of "spiked" fish
tissue, distilled in the.same manner as the tissue sample being
analyzed. For preparation of the célibration standards, choose a 50 g
portion of fish, weigh and blend in a Waring blender (or equivalent)
with 10 ml of 10% NaOH and sufficient deionized distilled water so
that the volume of the mixture will be 500 ml.

Using a volumetric pipet which has had the tip removed, withdraw
;ight 50 ml portioms, and place in a series-of 1 liter boiling flasks.
Seven of the flasks should be spiked with increasing volumcs of the
cyanide st;ﬁdard as given in 8.8 (Ref. 7). Adjust the final volume
of cach flask to 500 ml with deionized distilled water.

Add 50 ml of a 5% NaOH solution to the absorbing tube and dilute,

if necessary, with deionized distilled water to obtain an adequate



Sl

3.4

3.5

depth of liquid in the absorber. .Conncct the boiling flask,
condenser, absorvcr and trap in the train as shown in Fig. 1 (Ref. 7).
Continue with step 8.2 through 8.7 (Ref. 7).

The calibration curve is prepared by plotting the absorbance versus
the cyanide concentration. The blank absorbance valué must be sub-

tracted from each value before plotting the curve.

Place a weighed portion of the ground fish (approximately 5 g) in

a blender along with 100 ml of deionized distilled watexr and 1 ml

of a 5% NaOH solution. |

Blend until a homogenecous mixture is obtained and transfer to a

1 liter boiling flask. Rinse the blender with scveral portions of
deionized distilled water totaling 400 ml ond add to the boiling flask.
Add 50 ml of a 5% NaOH solution to the absorbing tube and dilute

if necessary with deionized distilled water to obtain an adequate
depth of liquid in the absorber. Connect the boiling flask, condensecr,

absorber and trap in the train and continue with step 8.2 through

Read the absorbance and determine the cyanide concentration from

the calibration curve.

Sample Procedure
4.1
4.2
4-3

8.7 (Ref. 7).
4.4
Quality Assurance
'5v1

Initially, demonstrate quantitative rccovery with cach distillation
digestion apparatus by comparing distilled aqueous standards
to non-distilled aqueous standards. Each day, distill at least

one standard to confirm distillation efficiency and purity of rcagents.
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(3]
™

At least 15% of the cyanide analysis should consist of duplicate
and spiked sumples. Quality control Jimits should be established:
and confirmed as described in Chapter 6 of the "Analytical Quality
Control H;ndbook” (Ref. 6).

Reporting of Data

6.1 Report cyanide concentrations as follows: 1less than 1.0 mg/kg,
nearest 0.01 mg; 1.0 mg/kg and above, two significant figures.
€.2 Report all quality control (QC) data along with the analytical

results for the samples.
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Analysis of Fish for Phenol

1. Scope and Application

1.1 This method is to be used for the determination of phenol in fish.‘
Phenols are defined as hydroxy derivatives of benzene and its
condensed nuciei. The 4-amino-antipyrinc colovrimctric method given
determines phenol, the ortho- and meta-substituted phenols, and
under proper pH conditions, those para-substituted phenols in which
the substitution is a carboxyl, halogen, methoxyl or sulfonic
agid group. Presumably, the 4-amino-antipyrine method does not
determine those para-substituted phenols in which the substitutien
is an alkyl, aryl, nitro, benzoyl, nitroso, or aldehyde group.
1.2 All samples must be distilled prior to the determination of phenols
~using the procedure given on page 576 (Ref. 8). Use method 510 B
for samples that contain less than 1 mg/kg and method 510 C for
samples that contain more than 1 mg)kg.

2. Sample Preparation

.2.1 A S5-gram portion of the frozen, ground fish as described under
"Sample Handling' is used for the analysis. The sample should be
thawed beforc the analysis begins.

3. Preparation of Calibration Curve

%.1 The calibration curve is preparcd by using pertions of "spiked"
fish tissue, distilled in the samc manner as the tissue samples
being analyzed. For preparation of the calibration standards,

choose a 50 g portion of fish, weigh, and blend in a Waring blender
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(or cquivalent) with sufficient deionized distilled water so that
the total volume of the mixturc will be 500 ml.

Transfer a SO ml portion of mixturc to a bcaker using a volumctric
pipet which has had the tip removed and determine the volume

of (1 +9) H3P04 required to lower the pil to 4.0 using eithér
methyl orange indicator or a pil meter. This volume of (1 + 9)
HSPO4 is to be added to each 50 ml portion of fish mixture prior
to the distillation step which follows.

Transfer 50 ml portions of the blended fish mixture to the dis-
tillation apparatus as shovn in Fig. 318:1, p. 241 (Ref. 8), adding
the volume of H3P04 (determined above) to lower the pll to 4.0.
Add 5 ml of a 10% CuSQ4 solution to each distillation flask along
with appropriate volumes of the standard phenol solution (Ref. 8,
p. 579, 3C). A blank and 7 standards should be distilled for
prcparqtion of the calibration curve. [NOTE: The minimun
detectable quantity is 1 pg/l phenol in a 500 ml distillate.]
Adjust the volume in the distillation flask to 500 ml. Use a

500 ml1 graduated cylinder as a receilver.

Begin the distillation and continue until a distillate volume

of 450 ml is obtained. Stop the distillation and add SO ml
deionized distilled water to ‘the distillation flask after

boiling has ceased. Continue the distillation until a total of
500 ml has been collected. If the distillate is turbid, acidify

with (f + 9) HSPO and repeat the distillation as described.

4
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5.
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Continuc with the procedure. as given in the chloroform extraction
method 510 B, p. 577 (Ref. 8). Rcad the absorbance of the standards
against a reagent blank at a wavelength of 460 nm, Plot.gbsorbancc
against micrograms of phenol for the calibration curve.
Alternatively, follow the direct photometric method (510 C; p. 580,
Ref. 8), for those samples in which the phenol concentration excceds

1 mg/kg.

Sample Prccedure

4.1

4.2

4.3

Place a weighed portion of the ground fish (approximately S g)

in a blender along with 100 ml of dcionized distilled water. Blend
until a homogencous mixtu;é is obtained and transfer to a 1 liter
boiling flask.

Rinse the blender with several portions of decionized distilled
water and add to the distilling flask. Add a volume of (1 + 9)
H:;PO4 to bring the pH of the mixture to 4.0 (the same volume as
determiried for preparation of the calibration standards may be

used). '‘Add 5 ml of a 10% CuSO4 solution and adjust the total

" volume to approximately 500 ml. Use a 500 ml graduated cylinder

as a receiver.
Begin the distillation and continue as described in 3.4 =36

above. Recad the absorbance and dctermine the ug of phenol from

the calibration curve.

'(dality Assurance

I

£.1

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

efficiency and purity of recagents.



5.2 At least 15% of the phcnol analyscs should consist of duplicate
and spiked samples. Quality control limits should be established
and confirmed as described in Ref. 6.

Reporting of Data

G.1 Report phenol concentraticns as follows:
Method 510 B to the nearest upg/kg
" Method 510 C - when less than 1.0 ug/kg to the nearest
0.01 ug; 1.0 mg/kg and above to two significant figures.
6.2 Report all quality control data when reporting results of sampie

analysis.
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Analysis of Fish for Mercury

Scope and Application

1.1 This mgthpd is to be used for the determination of total mercury
(organic and inorganic) in fish. N\ weighed portion of the sample
is dipested with sulfuric and nitric acid at 58°C followed by
overnight oxidation with potassium permanganate at room temperature.
Mercury is subsequently measured by the conventional cold vapor
technique (Ref. 7, page 118).

}.2 The range of the method is 0.2 to 5 pg/g but may be extcnded

above or below the normal range by incrcasing or decreasing sample
size or through instrument and recorder control.

S{ample Preparation

2.1 The sample may be prepared as described under JSampIe Handling"
or the special metal procedure may be used. A 0.2-0.3 g portion
should be taken for each analysis.' The sample should not be allowed
to thaw before weighing.

Freparation of Calibration Curve

3.1 The calibration curve is prcpared by using portions bf—"spikcd"
fish tissue, treated in the same manner as the tissue samples
Qeing analyzed. For preparaticn of the calibration standards
choose a S g portion of fish; and blend iﬁ a Waring blender.
3.2 Remove six equal and accurately weighed portiongp(O.Z g) with a
spatula and transfer to each of six dry BOD bottles. Add 4 ml
coep 107

of conc. H,S0, and 1 ml of conc. HNO, and place in a water bath% oN

at 58°C until the tissuc is completely dissolved (30-60 minutes).




3.3

5.4

NE
o

Cool, and transfer 0, 0.5, 1.0, 2.0, 5.0 and 10.0 ml aliquots

of the working mercury solution containing 0 to 1.0 yg of mercury
ta the BOD bottles. Cool to 4°C in an ice batﬂ and cautiously
add 15 ml of pot#ssium pcrmanganate solution. Allow to stand
overnight at room temperature under oxidizing conditions.

Add enough distillecd water so that thc total volume is approximately

125 ml. Add 6 ml of sodium chloride-hydroxylaminc sulfate solution

to reduce the excess permanganatc.

Wait at least 30 seconds gfter the addition of thec hydroxylamine.
Trcating each bottle individually, add S ml of the stannous sulfate
solﬁtion and immediately attach the bottle to the aeration apparatus.
CoAtinue.with the procedurc as given on page 121 (Ref. 7). The
calibration curve is prcpared by plotting the peak hecight versus

the mercury concentration. The peak height of the blank is

subtracted from each of the other values.

Sample Procedure

4.1

4,2

Weigh 0.2-0.3 portions of the sample and place in the bottom
of a dry BOD bottle. Carec must be taken that none of the sample
adheres to the side of the bottle. Add 4 ml of conc. HZSO4 and

1 ml of conc. IINO, and place in water bath at 58°C until the tissue

3
is completely dissolved (30-60 minutcs).

Coo) to 4°C in an icc bath and cautiously add 5 ml of potassium
permanganatc solution in 1 ml incrcments. Add 10 ml additional

permanganate, or more if necessary to maintain oxidizing conditions.

Allow to stand overnight at room tempecrature (sce NOTE 1). Continue
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6.

7.
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.as described under (3.4).' NOTE 1: As an alternate to the cvernigiht
digestion, the solubilization of the tissuc may be carricd out in a
water bath at 80°C for 30 minutes. The sample is then cooled and
- 15 ﬁl of potassium permanganate solution added cautiously. At this
point the sample is returncd to the water bath and digested for an
additional 90 minutes at 80°C (Ref. 9); If this mecthod is
followed, the calibration standards must also be treated in this
-manncr. Continue as described under (3.4).
Calculation
5.1 Measure the peak height of the unknowﬁ from the chart and read the

mercury value from the standard curve.

5.2 Calculate the mercury concentration in the samplc by the formula

ug Hg in aliquot
wt. of aliquot in gms

ug Hg/gram =

5.3 Report mercury concentrations as follows:
" Below 0.1 pug/gm, <0.1;: between 0.1 and 1 ug/gm, to nearest
0.01 pg; between 1 and 10 ug/gm, to ncarest 0.1 pg; above

10 pg/gm, to nearest ug.

guality Assurance

§.1 Standard quality assurance protoccls should be employed, including
blanks, duplicates and spiked samﬁles as described in the "Analytical
Quality Control Handbook" (Ref..b).

«€.2 Report all quality control data when reporting results of sample analyses.

Frecision and Accuracy

7.1 The following standard deviations on replicate fish samples were re-
corded at the indicated levels: 0.19 ug/gm +0.02, 0.74 pg/gm *0.05

and 2.1 ug/gm #0.06. The coefficients of variation at thesc levels

~



at these levels, added as methy] mercuric chloridé, wcrc'112,

93 and 86%, respectively.
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Analysis of Fish for Mectals .
1. Scope

1.1 This methgd is designed te determine in wholc fish those priority
pollutants listed in the Consent Deccree that are classificd as
hgavy metals or considered toxic as they exist in their elemental
form and associated compounds. Thosc pollutants are the following:
antimony, arsenic, beryllium, cadmium, chromium, copper, lead;
nickel, selenium, silver, thallium, and zinc.

2.  Summary of Method

2.1 The fish is prepared for analysis by first being chopped into
small pieces, homogenized in a blender with dry ice, and then
solubilized by either dissolution after dry ashing or a wet
oxidation digestion. After sample preparation, atomic absorption,
cjther direct aspiration, gaseous hydride, or a flameless technique,
is used to measure the concentration of the pollutant in the fish.

3. Prescrvation and ggpdling

3.1 While an aliquot of the ground fish as prepared under "Sample
Handliﬂg" may be taken for the metals determination, it may be
more desirable to prepare an individual fish to avoid possible
ﬁetal contamination from the grinder. Dust in the laboratory
environment, impurities in reagents and impurities on laboratory
apparatus which the sample contacts are all sources of potential
contamination. All glassware should be thoroughly washed with

detergent and tap water, rinsed with 1:1 nitric acid, tap water,

and finally deionized distilled water in that order.
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NOTE: Chromic acid may.be useful to remove organic deposits
from glassware; however, the analyst should be cautioncd.that
the glassware must bte thoroughly rinscd with watcr to rcmove
the Jast tracc of chromium. This is especially important if
chromium is to be included in the analytical scheme. A com-
ner¢ial product--NOCHROM1X--available from Godax Laboratories,
6 Yarick Street, New York, NY 10013, may be used in place of

chromic acid.

4. Sample Homogenization

4.1

4.2

4.3

(.4

I1f a separate fish sample, othcr than that prepared under '"Sample
Handling,'" is to be used for metals analysc¢s, unwrap and weigh the
frozen fish at the time of processing. Select a fish that weighs
between 50 and 300 grams. If an analysis is required on a larger
(>300 grams) a 50 gram representative portion must be taken from
the sample after it has becn pretrc;tcd as described. in "Sample
Handling" on page 1 of this document and proéced to step 4.3.
After weighing, the fish should be.choppcd into approximatcly
one-inch churks or smaller with a meat cleaver or a knifec and
mallet (2-3 pounds). Smaller picces ensurc efficiert grinding.

Place crushed or pelleted dry ice into thc blender container. The

weight of dry ice should be approximately equal to, or greater

thap, the weight of the fish.
Turn on the blender for 10 seconds to pulverize the ice and

chill the blender.
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1.5 Add the picces of fish and blcud at high speed until the
mixture is homopgeneous. 7This usually requires 2-5 minutes.
Add more dry ice.if nceded.

4.6 Pour the homogenate into a plastic bag and close the bag with a
rubber band. Do not seal the bag tightly so that CO2 may escape.

4.7 Place the bag in the frcezer (-12°C for at lcast 16 hours) until
ready to procced with the digestion step.
NOTE: If desired, the blender blades can be modified in order to
have the leading edge of the blades (the sharpencd edge) turned down
so that, as it rotates, Fhe blade will throw the material upwards.
Stainless steel blades may be a possible source of nickel and
cprpmium contamination and should be noted if detected. 1If a

/

K#gntaluT blade is available, it should be substituted for the

;t;iﬂrégs steel. |
The hole in the blender 1id should bz cnlarged sufficiently

to allow the evolved gas to escape (1/2 inch - quartsize, 1 inch -
gallonsize). Hold a cloth or labwipe over this hole when blending
to prevent loss of thé sample material. A glove should be worn
to prevent possible freezing of the skin by escaping gas.

Reagents

S.1 UDeionized distilled water: Prepare by passing diséillcd water
through a mixed bed of cation and anion exchange resins. Use

deionized distilled water for the preparation of-all rcagents,

calibration standards, and as dilution water.



5.2

5.3

5.4

5.5
5.6

$.7

Nitric acid (conc.): If metal impuritics arc found to bc'prcscn£,
distill reagent grade nitric acid in a berosilicatc glass.dis-
tillation apparatus.

Sulfuric acid, ACS gradec {95.5 - $6.5%).

Sulfuric acid - 20% v/v solution. Carcfully add 260 ml concentrated

H2504 to 500 ml water. Cool and dilute to 1 liter with water.

'Hydrochloric acid, ACS grade (37-38%).

Hydrogen Peroxide, 50% stabilized ACS grade.

Dry ice (frozen carbon dioxidec), pellet form preferred.

6. Apparatus

¢.1

€.2

Z

Blender, Waring, two-speed, stainless stecl -blade or tantalum blade
if available, glass container capacity 1000 ml, or cquivalent
equipment.

Drying oven - Controllablec with the range of 100°C to 150°C with

less than *5°C variation. Check calibration of oven tcmperature

- control to ensure accurate ashing tcmperatuifi;/ Furnace must be

/kjﬁféq' ~

M40
RY s

7. yroce

'pollu

operated in suitable fume hood.

Hot plate, controllable within the range of 80°C to 400°C.

Hot plate must be operated in fume hood.

dure

Except for mercury which employs a cold vapor technique, the other
tants can be divided into two groups for continued processing.
GROUP 1: Be, Cd, Cr, Cu, Pb, Ni, Ag, T1, and In

GROUP II: As and Se
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Group I is digested by a dry ashing process (10) with the use of an ashing
aid, while Group II is prepared utilizing a wet acshing proccdufc.
7. Group [ - Metals

7.1.1  Remove thc homogenized sample from the freezer and weigh
approximately 10 grams into a tared 1CO0 wl tail form Pyrex
beaker. Subtract the beaker weigit from the total and
record the wet sample weight.

7.1,2 Add 25 ml of 20% sulfuric acid. Mix cach sample thoroughly -
with a glass stirr%ng rod ensuring all sample material is
wetted by the acid. Rinse the stirring rod with water into
the ashing vessel and cover the sample with a ribbed
watch glass.

7.1.3 Dry the samples in an oven or furnace at 110+ 5°C until
a charred viscous sulfuric acid/sample residuc remains.
Usually 12 to 16 hours (overnight) is sufficient. Transfer
the ashing vessels_containing the dried sémples to a cold,
clean muffle [uriace which is providcd with good cxternal
ventilation (fume hood), ensuring that the sample remain
covered during the transfer. Initially set the furnace at
125°C and increase the temperature approximately every hour
in 50°C increments up to 275°C. Hold the temperature at
275°C for 3 hours. Finally, increase the témperature
to 450°C (at 50°C per hour) and hold for 12 to 16 hours
(overnight). Remove the covered ashing vessels from the
furnace and allow to coul to room temperature in a clean,

draft-free arca.



7.1.4

7.1.5

After initial overnight ashing, some residual carbon may
remain in the samplcs.. Treat cach sample ash with 0.5 ml
of water and 1 ml of concentrated nitric acid (whether or
not they are already white). Evaporcte carcfull; just to
dryness on a warm hotplatc-(in a fume hood). Pla;e.thc
ashing vessels (covercd with watch glasses) in a cool muffle
furnacec and raise the temperature to 300°C and hold for
exactly 30 minutes. Rcmove each covered sample ash from
the furnace and allow to cool 55 before. If residual
carbon remains, repeat the nitric acid treatment until a
carbon-free white ash is obtained. The.covered ashing
vessels containing the ‘ash may be stored in a dessicator
or in a laminar flow clean hood. NOTE: Copious carbon
residues (i.e., black ashes) after overnight ashing may
indicate inefficient or uncven hcating within the furnace.
Routine calibration of the furnacc is advised.

Add 0.5 ml of nitric acid and 10 mi vl water to each cool
ashing vessel, then warm gently on a hotplate at 80-90°C
for 5 to 10 minutes to cffect dissolution of the ash.

A small amount of inéoluble white siliceous-like residuc
may remain undissolved; do not filter the residue because
of the possibility of contamination. Quantitatively
transfer the contents of each ashing vessel into a 100 ml
volumetric flask, dilute to volume with watcr, and shake

thoroughly. Allow any residue to scttle to the bottom
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of the flask (about 2 hrs.). Uo not shakc the sample
further before taking 2n aliquot for analysis. The sample
is now ready for analysis. Note: The presence of a
precipitate other than thc insoluble siliccous-like material
may result in low or eratic results for Pb. Precipitatc
formation can result from heating the samples too long or
at too high a temperature after nitric acid treatment of
the ash. Precipitate formation must be avoided By main-
tenance of appropriate.ashing temperatures.

The prcparcd sample should be analyzed by atomic absorptioﬁ
using either direct aspiration or furnace techniques. For
a discussion of basic principles, the method of standard
addition, the chelation/scolvent extraction procedures,
general instrumcntal operating parameters, and preparation
of standards and calibration sce the section on "“Atomic
Absorption Methods,'" pages 78-91 (Ref. 7) and the individual
analyses sheets (page numbers listcd in Table V).

Table X

Element Methods for Chemical Analysis
of Water and Wastes, 1974

Ag p. 146
Be p. 99
Cd p. 101
Cr p. 105
Cu p. 108
Ni p. ldl
Pb p. 112
Sb p. 94
T1 p. 149
Zn p. 155
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7.1.7 Because of the adequate sensitivity by conventional flame
AA and the expected concentration levels of cadmium, cobpcr
and zinc in the sample, thesc three clements shouid be
analyzed by dircct aspiration; The furnace technique is
préfcrred for the analysis of the other Group I metals because
of their expected low concentration. When using the furnace
technique, the opefating parameters and instructions as-speci-
fied by the particular instrument manufacturer should be
followed. If the detected concentration by the furnace pro-
cedure is beyond the working range of the standard curve, the
sample should either be diluted and reanalyzed or analyzed by
direct aspiration. -The method of standard additions should be
employed when needed. If the sample matrix is so complex
that sample dilution followed by furnace analysis cannot be
used, or if the use of chclation/solvent cxtraction technique
fof concentration Ag, Ni, Pb and Tl is preferred, the pro-
cedure as described starting on page 89 (Ref. 7). should
be utilized.

7.2 Group II - Mectals

7.2.1 Remove the homogenized sample from the freczer and weigh approx-
imately 5 grams into a tarcd 125 ml conical beaker. Subtract
the beaker weight from the total and rccord the wet sample weight.

7.2.2 Add 5 ml of conc. HN03. Then slowly add 6 ml conc. H SO4

2
and cover with a watch glass.
7.2.3 Place beaker on -hot plate and warm slightly. (NOTE: Remove

beaker if foaming becomes cxcessive.,) Continue hcating

nntil the mixtire hecomes dark or a noczsihle roducinn
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conditiocn is evident. Do not allow the mixture to char.
Remove beaker from hotplate and allow to cool.

7.2,4 Add an additional 5 ml of conc. HN03, cover with a watch
glass, and return beaker to hot plate. Repcat step 7.2.3.

7.2,5 When mixture agoin turns brown, cool, and slowly add 5 ml
of 50% hydrogen peroxide. Cover with watch glass and
heat gently until the initial reaction has ccased. If
the solution becomes dark, repeat the perexide addition,
several times if necessary, and heat to 803 funes. 1f
charring occurs, add further 1 ml portions of hydrogcn
peroxide untii the fuming sulfuric acid remains colorless
or very light yellow. (If at any stage it scems that the
sulfuric acid may approach dryness, cool), add Z to 3
ml of sulfuric acid, and continue.)

5.2.6 Cool, add 40 ml of conc. HCi and dilute to 100 ml with
deionized distilled water. The sample is now rcady for
analysis.

7,2.7 The Group II metals should be analyzed by atomic absorption
using the gaseous hydride technique. The apparatus setup,
standard preparation and calibration, and analysis procedure
that is to be followed is given starting on page 159 (Ref. 8).
From the prepared sample a 25 ml aliquot should be withdrawn
and the analysis continued as described in section 3.d,

page 162 (Ref. 8).



8.

-39 -

Calculiation

£€.1 From the values rcad off the appropriate calibration curve
calculate thc concentration of cach metal pollutant in the fish
as follows:
If the concentration of standards in thc calibration curve is

plotted as mg/1,

mg/1 of constituent volume of prepared
in prepared sanple X samplec in ml
pug/gram = - weight of wet sample in g

If the concentration of standards in the calibration curve is
plotted as ug/l,

pg/l of constituent

in prepared sample X volune of prepared
1000 sample in ml
pg/gram = weight of wet sample in g

Cuality Assurance
~r AL

¢.1 Standard quality assurance protocols should be employed, including
blanks, duplicates and dosed samples as described in the

"Analytical Quality Control Handbook' (6).

(Te]
)&

Report all quaiity control data when reporting results of

sample analyses.
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