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INTRODUCTION

The City of Los Angeles Department of Sanitation has applied for a 301H
waiver to the US Environmental Protection Agency. If this waiver is granted, a
significant increase in the City’s marine monitoring program will be instituted in lieu
of going to complete secondary treatment of its wastes. As part of this new marine
monitoring program the Hyperion laboratory may be required to buoy clean mussels
in and around the 5-mile outfall for the purpose of "biological monitoring- to
integrate and thereby demonstrate exposure to pollutants over time" and
subsequently to analyze them for the EPA list of "Priority Pollutants" following the
protocol developed by Tetra Tech published May, 1986. To date the Hyperion
laboratory personﬁel have had little experience in deploying and retreiving mussel
buoys or using the Tetra Tech protocols to analyze for priority pollutants, except for
trace metals. The purpose of this research was to assist the Hyperion scientists in

preparing for satisfying these requirements.

OBJECTIVES

There were two main objectives to this project. First, as Task I, SCCWRP
personnel would develop, deploy, and retreive a mussel buoy system and transfer
this technology to biologists at the Hyperion laboratory. Second, as Task II,
SCCWRP chemists would obtain the apparatus necessary to do head-space analysis
of mussel tissues for volatile organics and they would assist the Hyperion chemists in
developing the protocols necessary to analyze for base/neutral and acid extractable
organics in mussel tissues. By mutual agreement, as much of the work as possible
on these two tasks would be done by Hyperion scientists so that the maximum
amount of experience can be gained under SCCWRP’s supervision prior to initiating

a 301H monitoring program.



RESULTS

TASK I- Harold Stubbs developed a sonar-release buoy system to hold
bags of mussels at selected depths for extended periods of time (Appendix A) and
aquired the necessary equipment. The main components were a Helle Model 5204
sonar-release system, destroyer chain for anchors, Department of Fish and Game-
type nylon net mussel bags, and floats and line sufficient for the weight and depths
of deployment. This system was assembled and completely tested by SCCWRP
before it was ready for use.

Sources of clean mussels for transplant were investigated with Catalina, Point
Dume, Point Sal,. Bodega Bay and Puget Sound being considered. Catalina was
selected because p}eliminary data indicated that trace metal and chlorinated
hydrocarbon concentrations were within an acceptable range, and this site was
logistically the most convenient.

Next, past mussel biomonitoring data was reviewed and it was determined
that at least 5 replicates were needed for each sample to allow optimum ability to
separate differences in accumulation rates from random variations. The optimum
duration of exposure was determined to be bewtween 30 and 60 days to allow for
maximum time to accumulate while not exposing the buoy system to unnecessary
risk of loss or damage..

Finally, with the aid of Hyperion biologists, mussels were collected from the
back side of Catalina Island. Subsamples were taken for TO (Time =0) analysis and
the remainder were deployed near the 5-mile outfall on 22 August, 1985. Five bags
of 20 mussels each were placed at depths of 40, 120°, and 170’ and were successfully
retrieved on 24 October, 1985. Mussels were then immediately removed from the
bags placed on dry ice and transported to the SCCWRP laboratory where they were

frozen at -20C until dissection and analysis.



TASK II- Laboratory experiments at SCCWRP were performed to determine
the best method for pooling samples for both trace metal and organics analysis
during dissection and homogenization. The recommended technique was to dissect
on Teflon sheets in a clean atmoshpere using carbon-steel bladed scalpels followed
by homogenization using a Brinkmann Polytron equipped with a titanium blade.
Homogenized sampies could then be stored frozen at -20 C in acid-washed/kilned
glass jars with Teflon liners until analysis except the volatile organics samples which
were placed into clean VOA vials. These precautions reduced the potential for
cross-contamination of trace metals with organics and vise versa. This method was
then applied to obtain enough tissue for complete priority pollutant analysis from 5
replicates of 20 mussels from each exposure depth as well as the TO samples.

The method proposed for volatile organics analysis was part of the priority
pollutant technique reported by Tetra Tech to the EPA in May, 1986 which was a
head-space analysis technique (Appendix B). Since neither SCCWRP nor Hyperion
chemists had actually used this technique it involved spending a considerable
amount of time on its development. The proper apparatus was constructed and
tested at SCCWRP and then transported to Hyperion where personnel from both
agencies worked on the development using Hyperion instrumentation. Eventually,
spike-recovery tests were completed and the samples from the buoy experiment
were analyzed for priority pollutant volatile organics. Results (Table 1) from these
analyses indicated no significant accumulation of the volatile orgaincs. However,
due to the presence of solvents getting into the samples from lab air, the detection
limits for some of these compounds were quite high.

For the acid and base/neutral extractable organics, the Hyperion laboratory
was already experienced through the use of similar techniques. Consequently, all
that was needed from the SCCWRP chemists was to update them with the Tetra

Tech protocol. The most difficult part of this technique involved the clean-up of the



samples prior to analysis using Bio-Beads. This technique was tested in the
SCCWRP laboratory as well as attempted by Hyperion chemists and proved to be
very difficult as well as non-reproducible, therefore it was recommended that a silica
gel clean-up be used instead (Appendix C). The buoyed mussel samples for acid
and base/neutral anaylsis were delivered to the Hyperion lab and are pending

analysis by Hyperion chemists along with the analysis for trace metals.



CONCLUSIONS

The procedures used in "biomonitoring for pollutant exposure” using buoyed
mussels were developed and the technology was transferred to the Hyperion
scientists. This incorporated the mussel buoy and retrieval system, determination of
a suitable collection site for clean mussels, a clean dissection and homogenization
technique useful for combining trace metal and organics samples, a head-space
tecnique for volatile organics, and a recommendation for using silica gel for the
clean-up of acid and base/neutral samples. Using these techniques, mussels were
exposed for approximately 60 days, however, at the time of this report very little
chemical data was available. Therefore, it could not be determined if there was a

significant bioaccumulation of any priority pollutants during this exposure.



TABLE 1. Results (ug/g) from the analysis of mussels buoyed at the Hyperion 5-mile outfall for volatile org
priority pollutants using a head-space analysis technique.

COMPOUND BLANK TO TO TO 40 120 120 170 170
Repl Rep2 Rep3 Repl Repl Rep2 Repl Rep2
Bromomethane <5 <15 96 <15 <15 <15 <15 <15 <15
Dichlorodifluorometh <5 <15 <15 <15 <15 <15 <15 <15 <15
Chloroethane <5 23 <10 36 <15 21 46 <15 <15
Methylene Chloride <5 <15 74 <15 <15 20 <15 <15 <15
Trichlorofluorometh 890 <15 <15 290 <15 91 120 <15 86
1,1-Dichloroethene <5 <15 55 11 <15 <10 <10 <15 <15
1,1-Dichloroethane . <5 <15 <15 <10 <15 <15 <15 <15 <15
1,2-Dichloroethene <5 <15 <10 <10 <15 <15 <15 <15 <15
Chloroform 5400 5600 630 330 <15 99 200 120 120
1,2-Dichloroethane <5 <15 <15 <15 <15 <15 <15 <15 <15
1,1,1-Trichloroethane 65 310 780 460 <15 37 40 48 23
Carbon Tetrachloride <5 310 <15 <15 <15 <10 <15 <15 8

Bromodichloromethane <5 <15 <15 <15 <15 <15 <15 <15 <15

1,3-Dichloropropene <5 <15 <10 <15 <15 <15 <15 <15 <15
Trichloroethene <5 150 33 29 <15 10 10 <10 <10
Benzene 53 <15 490 350 <15 100 170 260 250

Dibromochloromethane <5 ' <15 <10 <10 <15 <15 <10 9 <15

2-Chloroethylvinyleth <5 <15 13 <15 <15 <15 <15 <15 <15
Bromoform <5 <15 <10 10 <15 <10 <10 <15 <10
Tetrachloroethene 21 16 270 170 <15 <10 10 39 35
Toluene 160 140 520 240 <15 160 120 110 75
Chlorobenzene <5 <15 <10 <15 <15 <15 <15 <10 <15

Ethylbenzene 520 61 100 140 <15 <15 <15 79 70
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SCCWRP 2rorosal for
MUSSEL-HOLDING BUOYS

o be used Zor 301lh monitoring

Plan I. Sonar-release recoverv method

Buoy regquirements
This buoy is designed o hold bags of mussels at
selected depths (10, 25, 50 m) in 60 m of water

Zor axtended gericds. The buov must remain at the

'

zoint where it is installed and Zhe mussel

tags must remain within 2 vertical meters

of thelr original depth. 'The mussels are to be
retrieved conveniently at three month intervals.
The buoy must be safely installable/retrievable
ov a small ship equipped as specified. Yo divers

are to be used.
Mussel requirements

Mussels Zrom 3odega 3ayv ar=a are zo be used as
collecting organisms. They will be handled in
accordance with methods described =lsewhere. The
weight 2f mussel soift tissue at each depth
raqguired Zor chemical analvsis is about 300 grams.
Since the wetr weight of soft tissue per mussel is
about 50 grams, three bags containing 25 mussels
each will give three many the amount of tissue

required (we note that there is little value to

replication of samples composited from 10 animals).




J

Ship requirements
-~ Large =nough =0 do the Job
- Loran C
- EZcho souncder

- Winch capable of handling 400 lbs in a seawav

Design requirements
Based on our sxperience with manv types of buoys for
various purposes we Dropose a single line aut-moored buov.
The characteristics Zor which we have designed this system
are as Zollows:
1. 60 meter depth
2. Highest likely velocity in Santa Monica Bay
350 cm/second thruout water column
3. Upper mussel bags not to go over 2 m below
installed height
4. Anchor o remain in place with 100 pounds
(37 xilos) horizontal drag
5. Drag increase of 253% because of marine
Jrowth on buoy line.
5. Means o7 confirming that bucv is in place
withoutr raising it. Also to be used for

Zinding =he array if release Zails
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Component characteristics

and approximate costs

cost per buo
Buoys (4)

Lane Inst. Co. 12" nheavy duty oceanographic Zloats
31011-H $30. each or $ 120.00

Lowering line *
1/2" ooly pvro 7ellow, twisted 600' coil 300.00

Buov line
3/8' coly propelyvene line, vellow, twisted
600' coils Zor S$200 1200.00

Mussel bags
nylon mesh bags 3" xx 30" Nvlon Net Co.
9 bags per buoy 3 $2.00 18.00

Ancniﬁ links of 2" anchor chain, 251lbs/link
3001bs 3 0.25/1b 75.00

Release
Helle Engineering Co. *
Command Module 3148 51,850
2elease Module 35204 2,370
.0 mech release links Z,000
$5,720
Pinger
Helle Zngineering Co.
10 Battery 2250-1116 (6 mo. liZfe) $1,000,
1 directional antenna 5501 2,950
1 oinger/receiver 5,100
— 5,200

Attachments to line
electrical ties (nyvlon of bags to main lines
thimbles, electrical tape

TOTAL 511,333.J0

-5,100.00
*only one per group of buovs

Therefore, second and subsequent costs per
system are $ 6,433.00
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Method of installation
Connect buovs to each other and to pre-measured
and marked buoy line. At=ach mussel Z-3s with
nvlon ties. Bring ship to site using loran.
Launch buoy first and stream the anchor line. Run
1/2" line thru anchor and secure the bitter end on
deck. Launch anchor and lower by slipping the
standing end around a cleat. When anchor 1s on
sottom, release bitter =2nd and retrieve zhe slip

line.

Retrieval
Dush sonar release button, wait for surfacing
(about 2 minutes). Come alongside buoy, grasp with
hoathook, attach snap-hnoock on end of BT winch wire.
Hoist buoy aboard (use steadving lines if needed),
oull in line by hand. RXemove mussel bags. Clean
release mechanism, recock it, attach to new line

and clean buoy. Launch :the replacement buoy as

above.




r the past year SCCWRP has been using Helle Engineering
Release Module for our current meter program, to date we
have 25 out of 25 releases.

We have used many methods of moorings in the ocean both deer
and shallow and at best achieved 75% recovery--this is noct
acceptable, all information is lost as well as expensive
instruments. Surface markers are an invitation to steal,
subsurface markers on a single moor are hard to locate,
trimoors take up too much room and are easily snagged by
— fishermen, anchors or gillnets.
/ P~
We would propose the following. ) O i
L =
l. Weights could be made of concrete in sizes that can be
handled by one person and be joined together at sea =c
obtain desired anchor weight as this will be left on
bottom when released.

2. Taut-line of izg" PolyPro will be used to secure mussel
bags. J

.f//
Two choices of float can be used 12" or 8". Perhaps 12"
present too much cof a drag on mussel line.

w

Our procedure for deployment is to first deploy floats and
mussel line behind the boat then run 3/8" line through the
anchor and secure bitter end on deck, lowering anchor tc
bottom by slipping standing end of line from cleat release
bitter end and retrieve slip line; carefully recording Lorazr
numbers and depth along with any visual landmark where
possible.

‘Many areas selected for deployment are known fishing areas
(hook and line, crab and lobster, gillnets) in shipping
lanes. This should be avoided when possible.




Plan II. Recovery using line to marker buov.

In this plan the mussel buoy is the same as £hat previcuslv

described except that the anchor is lighter. It is zecovered by

(a1

picking up a light line that connects the top of the mussel buoy
to a Petersen vacht racing buoy. The arrangement shown in Tigure
2 is the same as given in our original caper on mussel buoys

(Dr. David Young in Marine Pollution Bulletin, Aucgust 1375} and

[R)Y

used in EPA publication 600/4-83-000 REF 3941C, C. Weber, =2c.,
1984. Details of the Peterson Company's buov is given in Tigure 3
(their drawing).

The DPeterson Company, 3271 Flight Avenue, Midway City, Califcrn:
92635, 213/436-7941 - boat, 714/894-2523 - home, does nct sell
these buoys but they will install and remove them Zor $1800 and
pick up, clean, return them once a year Zfor $1320.

if the mussel buov and the Petersen buoy are connectad as
shown, it is a simple matter to zick up the connecting line with
a grapnel to begin recovery. The cost of the two recovery svstems
are similar; zhe choice depends on whether it is preferable to
have a surface buoy that can be run down by ships (and used by

Zishermen as an mooring) %o the entirely underwater system.
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ANALYSIS JF VOLATILE ORGANIC COMPOUNDS
N ESTUARINE AND MARINE TISSUES

1.0 SCOPE AND APPLICATION

1.1 This method is cesignec <o determine the volatile toxic organic pollutants
associated with Clean 4ater &ct Section 301(h) regulation [40 CFR 125.58(k)
and (v)] and additionai comoounds amenable to purge and trap gas chromatography-
mass spectrometry (GC/MS) (Taple II-1).

1.2 The chemical compounds Tistad in Table II-1 can be determined in biological

tissue samples colleczed from 2stuarine and marine environments by this
method.

1.3 The detection 'imit 57 this method is usually dependent on the level
of interferences rather than instrumental limitations.

Lower 1imits of detzcz7on (LLD) are established by analysts based
on their experience «ith tnz instrumentation and with interferences in
the sample matrix peing analyzad. LLD are greater than instrumental detection
1imits because they zake into account sample interferences. To estimate
LLD, the noise Tevel shou’o pe determined in the retention window for the
quantitation mass of ~s2presaniative analytes. These determinations should
be made for at least thrzz “ielc samples in the sample set under analysis.
The signal required =3 exc223 tne average noise level by at least a factor
of two should then be astimzt2a. This signal is the minimun response required
to identify a potential signal for zuantification. The LLD is the concentration
corresponding to the Teve 37 znis signal based on calibrated response
factors. Basea on Jest profzssional judgment, this LLD would then be applied
to samples in tne se: ~izn comparable or lower interference. Samples with
much higher interferences {z=.;., 3t least a factor of two higher) should
be assigned LLD at a aultipi2 of the original LLD.

II-1




These LLD values may be less than the rigorously defined methoa aetection
1imits specified in the revised "Guidelines Establishing Test Procaduress
for the Analysis of Pollutants" (40 CFR Part 136, 10/26/84). Th-s Tlatter
procedure requires the analysis of seven replicate samples and a stazistical
determination of th emethod detection limit with 99 percent confidencs.
Data quantified between the LLD and the rigorous method detectcn 1imiz
are valid and useful in environmental investigations of low-level contammation,
but have a lower statistical confidence associated with them <Tnan datz
quantified above the method detection 1imit.

The LLD are roughly 5-10 ppb (wet weight) with the exception ¥ acrolein
and acrylonitrile, which have not been thoroughly tested on tissue matrices

with this method.

2.0 SUMMARY OF METHOD

2.1 Volatile organic compounds are vacuum extracted from a macaratec,
5-g (wet wt) tissue sample and concentrated in a cryogenic trz2 coolec
with 1iquid nitrogen (references 1 and 2). The cryogenic trzp is then
transferred to a conventional purge-and-trap device. The extract -s Jilutec
to a 5 mL volune with water and treated as an aqueous sample. In zInz purgzs-
and-trap device, the volatile organic compounds are purged from the agqueous
phase into a gaseous phase with an inert carrier gas. The volatiiz zompouncs
are passed into a sorbent column and trapped. After purging is completea,
the trap is backflushed and heated rapidly to desorb the compcunas intc
a gas chramatograph (GC). The compounds are separated by GC ang zetectaz
with a mass spectrometer (MS).

Analysis is carried out by GC/MS either according to the isotoze dilution
technique (U.S. EPA Method 1624 Revision B; reference 3) or U.S. EPA Methoc
624 (reference 4). Both of these methods were developed for water wastewater
sample matrices. The isotope dilution technique, which requires spiking
the sample with a mixture of stable isotope labeled analogs of the analytes,
is the technique of choice because it provides reliable recovery 2lata for

I1-2




each analyte. Method 624 requires spiking samplas ~i<h only three surrogate
compounds and does not allow for recovery correczions. If uniformly high
recoveries can be attained with Method 624, “nxen 3dgaition of numerous labeled
campounds (Method 1624B) and recovery corrections are unnecessary. However,
until such performance can be demonstrated, Methoa 524B provides a detailed
and valuable assessment of analytical performanca.

Hiatt (reference 5) proposed another vacuum distillation procedure
that did not include a purge-and-trap device. In tnis technique, volatile
organic compounds are transferred directly from 2 cryogenically cooled
trap to a fused-silica capillary column for GC/MS analysis. This capillary
colunn technique allows for optimum resolution and rapid conditioning between
samples. However, the performance of the technigue nas not been thoroughly
tested (reference 6). A potential problem is that water can enter the
capillary columnn and cause chramatographic problems or freeze, effectively
plugging the column. Thus, Hiatt's original procadure (references 1 and 2),
which has been tested more thoroughly, is recommendea nere.

Vacuum distillation is recommended rather than direct purge-and-trap
extraction (i.e., without vacuum distillation) secausz the former technique
has been demonstrated to allow for better recoveries of spiked compound s
than the Tatter technique (reference 1; compariscns cased on similar spiking
levels).

2.2 Laboratories may use alternative analytical zrocedures provided that
evidence of performance comparable to the recommend=c orocedure is provided.

3.0 INTERFERENCES

3.1 Impurities in the purge gas, organic comoounas out-gassing from the
plunbing upstream of the trap, and solvent vaoors in zne laboratory account
for the majority of contamination problems. The znai tical system is demon-
strated to be free from interferences under zancizions of the analysis
by analyzing blanks initially and with eacn szmpiz lot (samples analyzed

I1-3
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on the same 8 h shift), as described in Sect. 9.3. Common laboratory solvar=s

(e.g., methylene chloride) are often contaminants in volatiles analyses.

3.1.1 Newly packed traps should be conditioned overnight at 1700-130% 3
by backflushing with an inert gas at a flow rate of 20-30 mL/min. Trz-s
must be conditioned daily for a minimum of 10 min before use.

3.2 There is potential for ambient contamination of samples and extrzc=s
when using vacuum and cryogenic concentration techniques. Care mus: -2
taken to eliminate any leaks in the vacuum extraction and concentraz-za
device. A critical source of potential contamination is pump oil /azzzr
and exhaust from the vacuum pump; this should not be a problem if the syst=
is properly sealed. A cold trap is placed between the vacuum pump z-g
concentration trap to prevent condensation of pump o0il vapors in the concz--
tration trap (Figure II-1). A1l materials in the vacuum extraction z-ga
concentration device that contact the sample and its vapors must be macz
of stainless steel and/or borosilicate glass. All connections and sez"
must be free of elastomers or grease that either outgas or allow penetraz-:z-
of ambient contaminant vapors.

w

3.3 Samples can be contaminated by diffusion of volatile organic compounzs
(particularly methylene chloride) through the bottle seal during shipms-=
and storage. A field blank prepared from reagent water and carried throuz-
the sampling and handling protocol serves as a check on such contaminat-o-.
3.4 Contamination by carry-over can occur when high level and low “=vs
samples are analyzed sequentially. When an unusually contaminated sam:z =
is analyzed, it should be followed by analysis of a reagent water 271z-<
to check for carry-over. Because the transfer 1ines, trap, and other par=s
of the system can retain contaminants and interferences, frequent baxec
and purging of the entire system may be required.



4.0 SAFETY

4.1 The toxicity or carcinogenicity of each compound or reagent used in
this method has not been precisely detemmined; however, each chemical compound
should be treatad as a potential health hazard. Exposure to these compounds
should be reducad o the lowest possible level, The laboratory is responsible
for maintaining a current awareness file of OSHA regulations regarding
the safe handling of the chemicals specified in this method. A reference
file of data handling sheets should also be made available to all personnel

involved in these analyses. Additional information on laboratory safety
can be found in references 7-9.

4.2 The following compounds covered by this method have been tentatively
classified as <nown or suspected human or mammalian carcinogens: benzene,
carbon tetracnloride, chloroform, and vinyl chloride. Primary standards
of these toxic compounds should be prepared in a hood, and a NIOSH/MESA-

approved toxic gas respirator should be worn when high concentrations are
handled. |

4.3 The following safety measures must be employed when handling cryogenic
and vacuum sysztams:

4.3.1 Liquid nitrogen (LN2) must not be allowed to contact flesh
since it will cause extreme frostbite and deaden (kill) tissues.

4.3.2 Tne concentrator and cold traps must never be closed off or
sealed after allowing any concentration of liquid air. The liquid air
will vaporize, resulting in tremendous pressure build up and explosive
damage to the vacuum system. Always vent any vessel immed iately after

removing tne cryogenic or LN» bath. Wear safety goggles when working with
cryogenic ana vacuum systems.

II-5




5.0 APPARATUS AND EQUIPMENT

5.1 Sample Handling Equipment

5.1.1 Stainless steel spatula, rinsed with methanol and oven-dried
at 1500 C.

5.1.2 Sample vessel - Pyrex flask with 15 mm 0-ring connector, washed
with detergent and rinsed with distilled water and oven-dried at 4500 C.

5.1.3 O0-ring, Buna N, sonicated with 50 percent methanol/water then
dried by vacuum at 600 C.

5.1.4 Tissue homogenizer (e.g., Tekmar Tissuemizer, Tekmar Co., Cin-
cinnati, OH) - must be free of volatiles and solvents before use.

5.2 Apparatus for Vacuum Distillation and Cryogenic Concentration (Figure
I1-1).

5.2.1 Vacuum pump, capable of achieving 10-3 Torr and 25 L/min.

5.2.2 Vaccum/pressure gauge - with a range of subatmospheric pressure
to 10 psi.

5.2.3 Concentrator trap or purge flask, 25 mL capacity (Tekmar Part
No. 14-0957-024 or equivalent) modified with 9 mm 0-ring connectors.

5.2.4 Cold trap - glass trap (easily produced by glassblowing, Figure
'I-1) with 0-ring fittings (e.g., Kontes 671750-009).

5.2.5 Transfer line, 1/4 in o.d. glass-lined stainless steel tubing.
i.ines should be kept as short as possible to minimize sample carryover.

5.2.6 Vacuum valves, Nupro B-4BKT or equivalent.

[1-6




5.2.7 Dewar flasks, 665 mL or 1,000 mL, for 1iquid nitrogen bath.
5.2.8 Assorted compression fittings and graphite ferrules (Figure II-1).
5.2.9 Ultrasonic bath, Branisonic 12 or equivalent.

5.2.10 Heater tape - to wrap around stainless steel lines and valve
bodies to maintain a temperature of 600 C.

§.2.11 Pinch clamps, Thomas - to secure 0O-ring connections.

5.3 Purge-and-Trap Device - capable of meeting specifications listed in
U.S. EPA Method 1624 B (see below). Complete devices consisting of a purging
device (the concentrator trap, Sect. 5.2.3), a Tenax/silica trap, and a
desorber are commercially available (e.g., Tekmar Model LSC-2, Tekmar Co.,
Cincinnati, OH).

5.3.1 Trap - 25 to 30 cm x 2.5 mm i.d. minimum, containing the following:

5.3.1.1 Methyl silicone packing - one +0.2 am, 3 percent 0V-1
on 60/80 mesh Chromosorb W, or equivalent.

5.3.1.2 Porous polymer - 15 +1.0 cm, Tenax GC (2,6-diphenylene
oxide polymer), 60/80 mesh, chramatographic grade, or equivalent.

5.3.1.3 Silica gel - 8 +#1.0 cm, Davison Chemical, 35/60 mesh,
grade 15, or equivalent.

5.3.2 Desorber - should heat the trap to 175 #50 C in 45 sec or less.
The polymer section of the trap should not exceed 1800 C, and the remaining

sections should not exceed 2200 C.

5.3.3 Commercial purge and trap devices are easily coupled to GC
systems.
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5.4 GC/MS (Gas Chromatograph-Mass Spectrometer) System.

5.4.1 GC - should be linearly temperature programmable with initial
and final temperature holds.

5.4,2 GC column - 6 ft long x 0.1 in i.d. (stainless steel or glass)
packed with 1 percent SP-1000 on Carbopak B, 60/80 mesh or equivalent.

5.4.3 MS - 70 eV electron impact ionization; capable of repeatedly
scanning from 20 to 250 amu every 2 to 3 sec.

5.4.4 GC/MS interface - GC to MS interfaces constructed of all-glass
or glass-1ined materials are recommended. Glass can be deactivated by
silanizing with dichloro-dimethyl silane.

5.5 Data System - should collect and record MS data, store mass intensity
data in spectral libraries, process GC/MS data and generate reports, and
should calculate and record response factors.

5.5.1 Data acquisition - mass spectra should be collected continuously
throughout the analysis and stored on a mass storage device.

5.5.2 Mass spectral libraries - user created libraries containing
mass spectra obtained fram analysis of authentic standards should be employed
to reverse search GC/MS runs for the compounds of interest.

5.5.3 Data processing - the data system should be used to search,
locate, identify, and quantify the compounds of interest in each GC/MS
analysis. Software routines should be employed to compute retention times
and extracted ion current profile (EICP) areas. Displays of spectra, mass
chromatograms, and library comparisons are required to verify results.

5.5.4 Response factors and multipoint calibrations -- the data system
stould be used to record and maintain lists of response factors (response
ratios for isotope dilution) and generate multi-point calibration curves.
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Computations of relative standard deviation (coefficient of variation)
are useful for testing calibration 1inearity.

5.6 Other Materials
5.6.1 Syringe, 10 uL + 1 percent of volume.
5.6.2 Syringe, 50 uL + 1 percent of volume.
5.6.3 Syringe, 5 mL + 1 percent of volume, gas-tight with shut-off.
5.6.4 Bubble flowmeter.

6.0 REAGENTS AND CONSUMABLE MATERIALS

6.1 Reagent Water

6.1.1 Reagent water is defined as water.free of interferences (i.e.,
interferents are not observed at the detection limits of the compounds
of interest).

6.1.2 Prepare water by boiling 1 L of freshly distilled water down
to 900 mL and transferring the water to a 1-L volumetric flask that has
been modified by replacing the ground glass joint with a 15-mm i.d.
0-ring connector.

, Buna-N

6.1.3 Connect the flask to the disti11ation apparatus at the sample
chamber site and evacuate for 15 min while continuously agitating the flask
in an ultrasonic cleaner.

6.1.4 After evacuation, reiease an inert gas (N2 or He can be used)
into the flask until equilibrium is obtained, then seal with a cap made

from a Buna-N 0-ring connector.

6.2 Methanol - pesticide quality or equivalent.

I-9
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6.3 Stzndard Solutions - purchased as st Jticns or mixtures with certification
as to ctneir purity, concentration, and authzr<izizs. or prepared from materials
of known purity and composition. If comcounc su-“ty is 96 percent or greater,
the weiznt may be used without correctior 0 zz":zulate the concentration
of the standard.

6.4 Przparation of Stock Solutions - oreparz in methanol using liquid
or gas=2ous standards per the steps beiow. Opsz~vz the safety precautions
given “1 Sect. 4.

6.:.1 Place approximately 9.8 mL =¥ meztnzndl in a 10 mL ground glass
stopper=g volumetric flask. Allow the “laz: <o stzng unstoppered for approxi-
mateiy 10 min or until all methanol-wz==zT=2a surfaces have dried. In each
case, w~e*gh the flask, immediately add znz -ompo.~z, then immediately reweigh
to prevant evaporation losses from affect-ng tne msasurement.

6.4.1.1 Liquids - using a _00 4L 3.ringe, permit two drops of
Tiquid =3 fall into the methanol without -orzacz-ng the neck of the flask.
Alternztively, inject a known volume -= <he zompound into the methanol
in the Task using a micro-syringe. Witr =—ne axczszion of 2-chloroethylvinyl
ether, stock standards of compounas =&z 20° =z2bove room temperature are
generai y stable for at least 4 wk when -Zor=2q z- 20 (.,

6.4.1.2 Gases (chlorometnanz. oramamzinane, chloroethane, vinyl

chloricz) - fill a valved 5 mL gas-tignt -vringz with the compound. Lower
the nescle to approximately 5 mm above tnz metnzniz” meniscus. Slowly introduce
the comZound above the surface of zns ~arisc.z. The gas will dissolve

rapialy in the methanol.

5.-.2 Fill the flask to volume, z:zzpe~, <=2n 7ix by inverting several
times. Calculate the concentration in mz mL (.; .L) from the weight gain
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6.4.3 Transfer the stock solution to a Teflon sealed screw-cap bottle.
Store, with minimal headspace, in the dark at -10 to -200 C.

6.4.4 Prepare fresh standards weekly for the gases and 2-chloroethylvinyl
ether. All other standards are replaced after 1 mo, or sooner if camparison
with check standards indicates a change in concentration of over 10 percent.
Quality control check standards that can be used to determine the accuracy
of calibration standards are available from the U.S. Environmental Protection
Agency, Environmental Monitoring and Support Laboratory, Cincinnati, Ohio.

6.5 Labeled Compound Spiking Solution - from stock standard solutions
prepared as above, or from mixtures, prepare the spiking solution to contain
a concentration such that 3 5-10 uL spike into each 5 mL sample "extract",
blank, or aqueous standard analyzed will result in a concentration of 10 ng/mL
of each labeled compound. For the gases and for the water soluble compounds
(acrolein, acrylonitrile), a concentration of 50- ng/mL may be used. Include
the internal standards (Sect. 3.1.2) in this solution so that a concentration
of 10 ng/mL in each sample, slank, or aqueous standard will be produced.

6.6 Secondary Standards - using stock solutions, prepare a secondary standarc
in methanol to contain each pollutant at a concentration of 250 ug/mL.
For the gases and water soluble compounds (Sect. 6.5), a concentration
of 1.25 mg/mL may be used.

6.7 Aqueous Calibration Standards - the concentrations of calibration
solutions suggested in this section are intended to bracket concentrations
that will be encountered zuring sample analysis that will not overloag
the analytical system. Use sufficient amounts of the secondary standarc
(Sect. 6.6) and reagent w~atsr to produce concentrations of 5, 10, 20, 50,
and 100 ug/L in the aqueous calibration standards. The concentrations
of gases and water solublz zompounds will be higher (i.e., 25, 50, 100,
250, and 500 ug/L). Analysts may use a wider range of standard concentrations
if linearity can be demonstratad.
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6.8 Aqueous Performance Standard - an aqueous standarz containing all
pollutants, internai standards, labeled compounds, and BFB 4-promofluoro-
benzene) is preparec 3aily, and analyzed each shift to demorsirate performance
(Sect. 11). This standard snould contain either 10 or 50 ug . of the labeled
and pollutant gases and watar soluble compounds, 5 ug/L of 3F3, and 10 ug/L
of all other pollutznts, labeled compounds, and interna  standards. It
may be the nominal 10 ug/L aqueous calibration standard (Secz. 6.7).

6.9 A methanolic standard containing all pollutants and inzzrnal standards
is prepared to demonstrate recovery of these compounds when :zyringe injection
and purge-and-trap analyses are compared. This standarc should contain
either 10 ug/mL or 30 ug/mL of the gases and water soluc” 2 compounds, and
10 ug/mL of the remaining pollutants and internal stanaz~ds (consistent
with the amounts in the aqueous performance standard in Secz. 6.8).

6.10 Other standaras that may be needed are those for tes:z-ng of BFB per-
formance (Sect. 8.2.1) and for collecting mass spectra for smorage in spectral
1ibraries (Sect. 8...4).

6.11 High Purity Heiium - 59,999 percent.

6.12 Liquid Nitrogen (LNj).

7.0 SAMPLE COLLECTION, PREPARATION, AND STORAGE

7.1 In the field, sources of contamination include samz ing gear, grease
fram ship winches or cables, ship engine exhaust, dust, zna ice used for
cooling. Efforts snould oe made to minimize handling anc <o avoid sources
of contamination. This will usually require that resection i.e., surgical
removal) of tissue 22 performed in a controlled environmen:

(1Y

.g., a labora-
tory). For exampie o avoid contamination from ice, tns samples should
be wrapped in aluminum foil, placed in watertight plastic sags and immediately
iced in a covered ‘cz cnest. Aluminum foil should be c’zaned by heating
at over 1050 C pefore use. Solvent cleaning is unacceptan™2 unless heating
is performed afterward. Jrjanisms should not be frozen pr-or to resection
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if analyses will only -2 zonducted on selected tiss.es, because freezing
may cause internal organs =2 rupture and contaminate :ther tissue (e.g.,
muscle). If organismsz zr2 eviscerated on board tnz survey vessel, the
remaining tissue may be wraoped as described above ana “rozen.

7.2 To avoid cross-contzmination, all equipment usad in sample handling
should be thoroughly clean=a sefore each sample is processed. All instruments
must be of a material znzt can be easily cleaned (z.3., stainless steel,
anodized aluminum, or boros¥idicate glass). Before the nex:z sample is processed,
instruments should be wazzned with a detergent sol.:zion, rinsed with tap
water, soaked in high-pur<ty acetone and methylene c-Toride, and finally
rinsed with reagent w~atzr.

7.3 Resection should be zarried out by or under the suservision of a competent
biologist. Each organ-sm should be handled with c 2an stainless steel
or quartz instruments  =xcapt for external surfaces). The specimens should
come into contact with oaracieaned glass surfaces only. Polypropylene and
polyethylene surfaces zrz a potential source of c:zntaminatin and should
not be used. To contrz? -ontamination when resect-ng tissue, separate
sets of utensil should 2>e used for removing outer tis:zie and for dissecting
tissue for analysis. For Tish samples, special care m.st be taken to avoid
contaminating target tissuas (especially muscle) witr slime and/or adhering
sediment from the fisn =2xzerior (skin) during resez:tion. The incision
"troughs" are subject o such contamination; thus, ther should not be included
in the sample. In the zas2 of muscle, a "core" of zissue is taken from
within the area boarca2z oy the incision troughs, wizaout contacting them.
Unless specifically sougcat as a sample, the dark muscle tissue that may
exist in the vicinitv 2F zhe lateral line should -ot be mixed with the
Tight muscle tissue zhe: zonstitutes the rest of the m.scle tissue mass.

7.4 The resected =isz.2 sample should be placed ‘- a clean glass or TFE
container which has Dean wzsned with detergent, rinsec -wice with tap water,
rinsed once with dist-~"=a water, and heated at 10%: C for several hours.
Jars should be heatec =t 1050 C and allowed to cc:’ immediately before
use.
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7.5 Tne U.S. ZPA and other federal agencies (e.g., National Bureau of
Stanagaras) havs not yet provided specific guidance regarding holding times
and tzmderaturss for tissue samples to be analyzed for volatile organic
compoungs. Unzil U.S. EPA develops definitive guidance, the following
nolding conditions should be observed. Resected tissue samples should
de maintained &t -200 C and analyzed as soon as possible, but within 10 days
of sample receipt. The 10 day holding time is based on the Contract Laboratory
Progrzm ~2gulations for sediments to be analyzed for volatiles (reference 10).

3.0 CALIBRATION AND STANDARDIZATION

3.1 Inizjal Czlibration

3...1 Calibration by the isotope dilution technique -- the isotope
dilution zechnique is used for the purgeable organic compounds when appropriate
lanelza compounds are available and when interferences do not preclude
the analysis. I labeled compounds are not available or interferences
are presant, tne internal standard technique (Sect. 8.1.2) 1is used. A
calioration curva ancampassing the concentration range of interest is prepared
for zac~ compound determined. The relative response (RR) vs. concentration
(ug/L, °s plotzad or computed using a linear regression. An example of
a c27ibration curve for a pollutant and its labeled analog is given in
Figure 1I-2. %1so shown are the +10 percent error limits (dotted lines).
Relezivs responsa is determined according to the procedures described below.
A minimum of Tiva data points is required for calibration (Sect. 6.7).

8.1.2.1 The relative response (RR) of pollutant to labeled compound
is csztermined ‘rom isotope ratio values calculated from acquired data.
Thr2s isotope ~ztios are used in this process:

A
1]

the -sotope ratio measured in the pure pollutant (Figure II-3A)

X
Xy = the “sotope ratio of pure labeled compound (Figure II-3B)
27 = the sotope ratio measured in the analytical mixture of the pollutant

and " apeled compounds (Figure II-3C).
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1e z:rrect way to calculate RR is:

RR = (Ry - Rm)(Rx *+ 1. ‘Rm - Rx)(Ry +1).

s nct between 2Ry and 0.5Rx, the metnod does not apply and the sample
yzar by the internal standard tecnnique (Sect. 8.1.2).

2.1.1.2 In most cases, the ~=tention times of the pollutant
== Tapalac compound are the same and isotcope ratios (R's) can be calculated
“~om =<ne ZICP areas, where:

R = (area at my,z;/(area at mp/z)

th

itner 3f the areas is zero, it is assicnea a value of one in the calcu-
‘z—ons; t-at is, if: area of my/z=50,721, and area of mp/z=0, then R=50721/1=
52720. T-e m/z's are always selected such that Rx>Ry. When there is a
--==grencz ‘n retention times (RT) between tne pollutant and labeled compounds,
s3er<al orzcautions are required to determine the isotope ratios.

Rx» ¢, and Ry are defined as follows:

e

>
i

[area m1/z (at RT2)]/1
1/[area mp/z (at RT1)]
[area my/z (at RT2)]/[arez m2/z (at RT1)].

Y]
1]

\u

3.1.1.3 An example of the apove calculations can be taken from
= s3zz - otted in Figure II-3 for a ooilutant and its labeled analog.
== zness :ata, Ry=168920/1= 168920, Ry=1.50960=0.00001640, and R;=96868/82508
- -T2, T~ RR for the above data is tnan calculated using the equation
=-.en 1 lact. 8.1.1.1. For the exampiz, RW=1.174. Note: Not all labeled
-amcuncs :lute before their pollutant anz ogs.

[$3

.1.1.4 To calibrate the analytical system by isotope dilution,

anzlyze 2 © 1L aliquot of each of the aqueous calibration standards (Sect. 6.7)
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spiked with an appropriate ccnstant amount of the labeled compound spiking
solution (Sect. 6.5), using the purge and trap procegure in Sect. 10.
Compute the RR at each concentration.

8.1.1.5 Linearity - if the ratio of relative ~esponse to concen-
tration for any compound is constant (less than 20 percent coefficient
of variation) over the five 2oint calibration range, an averaged relative
response/concentration ratio may be used for that comoound; otherwise,
the complete calibration curve for that compound shouid be used over the

-

5 point calibration range.

8.1.2 Calibration by internal standard - used when :riteria for isotope
dilution (Sect. 8.1.1) cannot be met. The method is applied to pollutants
naving no labeled analog and <o the labeled compounas themselves. The
internal standards used for volatiles analyses are bromochloromethane,
2-oromo-1-chloropropane, and :,4-dichlorobutane. Concentrations of the
laneled campounds and pollutants without labeled analogs ars computed relative
“0 the nearest eluted internal standard.

8.1.2.1 Response factors - calibration requires the determination
of response factors (RF), which zre defined by the following equation:

RF = (A5 x Cis)/(Ais x Cs)

wnere:

Ac = the EICP area at :tne characteristic m/z for zne compound in the
daily standard

p
e
(%]

|

= the EICP area at the znaracteristic m/z for the ‘nternal standard
= the concentration [ug/L) of the internal standar:
Cs = the concentration of zne pollutant in the daily standard.

(ep}
.
wr

1

8.1.2.2 The responsa factor is determinea :zt 5, 10, 20, 50,
zand 100 ug/L for the pollutants (optionally at five times tnese concentrations
for gases and water soluble collutants - see Sect. 6.5 and 6.7), in a way
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arz ocous *o that for calibration by isotope ailition (Sect. 8.1.1.4).
“n2 F is plotted against concentration for each compound in the standard
2z, 1o oroduce a calibration curve.

3.1.2.3 Linearity - if the response factaor (RF) for any compound
comstant (less than 35 percent coefficient of variation) over the five
>c-rz czlipration range, an averaged response Taczor may be used for that

(1}

comoung; ctherwise, the complete calibration curve for that compound should
2¢ =ac over the five point range.

2.1.3 Combined calibration - by adding the isctcpically labeled compounds
sz “ntarnzl standards (Sect. 6.5) to the aqueous calibration standards

Z=zzz. 5.7), a single set of analyses can be usec to produce calibration
co=~vas for the isotope dilution and internal standarz methods.

3.1.4 Mass spectral libraries - detection 2na identification of the
comopund of interest during calibration and sample znalysis are dependent
Dor The spectra stored in user created libraries.

3...4.1 Obtain a mass spectrum of eacn pollutant and labeled
conmoowund and 2ach internal standard by analyzing 2n authentic standard
=< s5ingly or as part of a mixture in whicn znere is no interference
Szzw2an closely eluted components. That only a singia compound is present
“z czIzrminad by examination of the spectrum. Fragments not attributable
= <me zonpound under study indicate the presence of zn interfering compound.
2z-.=T ne znalytical conditions and scan rat2 “or this test only) to
>=acacz an undistorted spectrum at the GC peak maximum. An undistorted
:z=zz-um wiil usually be obtained if five compiezz spectra are collected
35 tne upper half of the GC peak. Software zigorithms designed to
==vz=z2" <ne spectrum may eliminate distortion, out may also eliminate
zmzmtc “ons or introduce other distortion.

...4.2 O0btain the authentic references szactrum under BFB tuning

(3]

tzaz-z-ons  Taple [I-2) to normalize it to spectra Trom other instruments.
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3.1.4.3 The spectrum is edited by saving the five most intense
mess zo2ctiral peaks and all other mass spectral psaks greater than 10 percent
¥ Zve Ddase peak. This spectrum is stored for raverse search and for campound
v --mation.

o

.~ Jmgoing Calibration

(K3

-2.1 The 3FB standard must be analyzez at the beginning of each

&=- z7-Tt. The tuning criteria in Table II-2 must be met beforz blanks
anz zamlas may be analyzed.

.2.2 At tne beginning and end of each 3-n shift, system calibration
snco = De verified by purging the aqueous performance standard (Sec:. 6.8).

8.2.2.1 Calibration is tested by :omputing the concentration
c® .~ zeied compounds by the isotope dilutisn technique (Sect. 8.1.1)
“z- ompounds with labeled analogs. Concentrz:zions of unlabeled -ompounds
~~ciT labeled analogs are calculated according o the internal standard
T2z -owe (Sect. 38.1.2).

- zomplete {five-point) recalibration shou'd be performed when results
vam, “om predicted concentrations by more tran +25 percent. The last
sam= = analyzed oefore failing criteria snouid then be reanalyzed. If
inz -zzJlts differ by more than +20 percent (i.z., twice the medizn repro-
cuz-z- ity Tor replicate analysis of tissue samples, Table II-3), then
- "2 = de assumed that the instrument was out of zontrol during the original
grz’:z"s and the earlier data should be resjsczad. Reanalysis of samples
snz. Z Jrogress in reverse order until it is cezzrmined that therz is <20
J2-zz 7 difference between initial and reanalys<: results.

.. JLALITY CONTROL [For further guidance, see Juality Assurance/Quality

<-rz-z (QA/0C) Tor 301(h) Monitoring Progrzms: Guidance on “ield and
-2007z2ory Methods (Tetra Tech 1986).]

2.. Zzzh laporatory that uses this method is r=quired to operate a formal
Que “Ty assurance program. The minimum requirements of this program consist
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of an initial demonstration of laboratory capability, analysis of samples
spiked with labeled compounds to evaluate and document data quality, and
analysis of standards and blanks as tests of continued performance.

9.2 Initial Demonstration of Laboratory Capability

9.2.1 Analyze the aqueous performance standarda (Sect. 6.8) according
to the purge-and-trap procedure in Sect. 10. Compute the area at the primary
m/z (Table II-1) for =2ach compound. Compare these areas to those obtained
by injecting one uL of the methanolic standard (Sect. 6.9) to determine
compound recovery. The recovery should be greater than 20 percent for
the water soluble compounds (acrolein and acrylionitrile), and 60-110 percent
for all other compounds. This recovery should be demonstrated initially
for each purge-and-trap GC/MS system. The test should be repeated only
if the purge and trap or GC/MS systems are modified in any way that might
result in a change 1in rescovery.

9.3 Blanks

9.3.1 Reagent water blanks must be analyzed to demonstrate freedom

-

from carry-over (Sect. 3) and contamination.

9.3.1.1 The level at which the purge-and-trap system will carry
greater than 5 ug/L of a pollutant of interest into a succeeding blank
should be determinea by analyzing successively larger concentrations of
these compounds. When a sample contains this concentration or more, a
blank should be analivzed immediately following this sample to demonstirate
no carry-over at the 5 ug/L level.

9.3.1.2 dizh each sample lot (samples analyzed on the same 8-h
shift), a blank shouid 2e analyzed immediately after analysis of the aqueous
performance standara /Sect. 8.2.2) to demonstrate freedom from contamination.
I[f any of the compounds of interest, except common laboratory contaminants
(e.g., methylene cnloride and toluene), or any potentially interfering
compound is found in a plank at greater than 10 ug/L (assuming a response
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factor 2f 1 relative to the nearest eluzad internal standard for compounds
not 1istad in Table II-1), analysis of samples is halted until the source
of contamination is eliminated and a dblanxk shows no evidence of contamination
at this “evel. This control action also applies if methylene chloriae
or toluene is detected in a blank at greatzer than 50 ug/L.

9.4 Sample Spiking

3.24.1 The laboratory should spike all samples with labeled compouncs
to assess method performance on the sampiz matrix.

3.2.2 Spike and analyze each samp’z according to the method beginning
in Sect. 10.

9.4.3 Compute the percent recovery (P) of the labeled compounds using
the intamal standard technique (Sect. &...2).

9.5 Reo icates

3.2.1 Replicate analyses (i.z., znalyses of two subsamples from tne

th

same <issue homogenate) must be performea <o monitor laboratory precision.

3.2.2 At least one laboratory dupiicate should be run for cases of up
to 20 samples. For cases of over 20 samp'es, one blind triplicate and aadi-
tional cumlicates must be run for a minimum of 5 percent replication overall.

10.0 ~RJCEDURE
10.1 3Sample Processing

~0.2.1 Mince tissue sample with z scalpel and homogenize the sample
to a J4n~“orm consistency with a micro-gr-~ger. Care must be taken to ensure
that ==z micro-grinder is thoroughly c7zaned after each use. This usually
entails -isassembly of the unit. Devices ~4ith large surface areas (e.g.,
blengers. meat grinders) should not be uszd, as they are difficult to clean
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anc 2 small sample is difficult to remove afzar grinding. Liquiz associated
with the sample should be retained throughout the procedure.

10.1.2 Dry weight determination - -< sample size perm-ts and dry-
weignt concentrations are required, dry weignt determinations may pe performed
as follows: transfer an aliquot of approximztely 3 g (weighed o the nearest
0.. 3) to a preweighed dish. Allow the sample to dry in an ovan at 1050 C
overnignt and determine the solid residues weignt to the nearest 0.1 g.
Tne percent total solids is calculated as:

Ts = [dry residue wt (g)]/[wez sample wt (g)]

Ory weignt determinations should not be made at the cost of having insufficient
sampie for volatiles analysis. Significant secreases in the sizz of samples
usad for extraction will decrease attainaple detection limits.

10.1.3 Immediately after homogenization, u§e a stainless steel spatula
to transfer a 5-g aliquot to a preweighec sampie vessel (S=zt. 5.1.2).
Wwe:gh the transferred portion to the nearest 0.1 g.

10.1.4 Spike 50 nanograms of each "anbeled compound (or 250 nanograms
of gaseous and water soluble compounds) "nto 2 mL of reagert water and
ada o the sample matrix. Seal the sampls vessel with an O-ring connector
anc zlamp and sonicate for 10 min. After sonication, stors the sample
containad in the sample vessel overnign:z in a refrigerator freezer and
anaiyze the next day.

10.2 Vaccum Distillation and Concentration Reference 2)

10.2.1 The vacuum extractor must oz airtight and 7rez of moisture
be“ors an extraction can be started.

10.2.2 A clean 100 mL pyrex flask is connectad to the vacuur distillation
apoaratus at the sample vessel site (ses =igure II-1), the vacuum pump

ed, and Vp-V4 opened to evacuate tn2 apparatus. Line condensation
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is prevent23 -y warming tne transfer lines while evacuat ng the system.
Heating tape “s effective in cr-zating even transfer 1ine temperatures and
can be used zontinuously during ths procedure.

10.2.2 Tne vatuum apparatus is pressurized with he  “um by closing
V3 and opening Vi. The eapperatus is tested for leaks witn 3 7elium leak
detector or Snoop , &nd aporcoriate adjustments are made zs necassary.
When the zc-oz-atus has bea2n “ound to be airtight, close V-, spen V3 and
then heat tns zransTar lire:s and concentrator trap to 12090 Z “or 5 min
to eliminat= any resicual contemination.

10.2.4 Tne flesk conta -ning the sample should be immarsea +n Tiquia
nitrogen, >2=or= the Tlask s uncapped. To begin the distii ation, close
V2 (with Vz anc V4 ramaining ozzn), cool the concentrator trao wizh 3 liquid
nitrogen bazn, and raciace tne ampity sample vessel with the zooles sample
flask. Discornect Tne vatuum source by closing V3, Open v2 =2 permit
vapors fraom Tnz samp 2 vesse  to reach the concentrator tra2
the sample vass21 in z 500 C weter bath and sonicate for 5 min.

. Immerss2

10.2.% Zonnect the vacuum source to the sample vessz21 2y opening
V3. The “cws- preszurz nzstans the transfer of volatile -omaounds from
the sample == :tne coc'=d concerzraior trap. After 15 min of vacuum, closs
V3 and open V- to ““11 thz system with helium to atmospher<c oressura.
Close Vi anc V- to iszTate zne zondensate. The distillation “s ~ow campletad
and the concansate is -~eady 7o~ transfer to a purge-and-trac s2vice. The
condensats -zm be nz7d in tnz Tiquid nitrogen bath for .3 <2 I h prior
to analysis. CZare saould bz tezien fo ensure that moisture 3css 1ot freezs
in the nar-c-w 3jlas:z Tubinz 1ir tne concentrator trap. Carsf.i zrying of
the system o--o~ to zralysis &nd maintenance of an airtignt syvsiam will
preclude tn-s 2roblem.

10.2.2 CZ-sconnact the samplz concentrator trap from the .acuum apparatus
and connect -t 0 ths Durge-anc-trzp device. Some outgassing -5 observed
when the szm> 2 conc2nsatz -5 ma2lted; therefore, the concensatz should
be kept frozan until Zne conzerzrator trap is attached to :ne ourge-and-
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trap device., After attachment, warm the concentrator trap wa "s o looszn
the condensate and allow the ring of ice formed during conaansation =z
drop to the bottom of zthe trap. To this partially melted extract add 2 mL
of reagent water contzining 30 ng of each of the internal stanca-zs (broms-
chloromethane, 2-bromo-1l-chloropropane, and 1,4-dichlorobutane . "he interazl
standards are added after vacuum extraction to allow the analyst Tn2 assass
analytical losses of lapeled compounds during the extraction/ —oncantraticn
procedure,

10.3 Purge-and-Trap °rocedure

10.3.1 Becausz commercial purge flasks must be slign’ v modif =z
(with 0-ring fittings, to be attached to the vacuum distillation asoaratus,
a simple 0-ring adapter is necessary to connect the purge “lzsk to e
commercial device for wnich it was designed. The modifiec ourge flzsk
(Sect. 5.2.3) used “n :this procedure can be fitted to a comme~z-21 purzz
and-trap device (e.g., a Tekmar ALS interfaced with a Tekmar _3C-2) wiIn
9 mm O-ring fittings fused to short sections of glass tubing. CZommerc-z’
purge-and-trap devices are almost entirely automated and are =sasv 5 operzzz
with manufacturer's instructions.

10.3.2 Purge tne 2xtract solution with the concentrator —-z> immers=a:c
in an ice-water batn for 5 min followed by immersion in a 550 Z-water bzin
for an additional 7 m=n. This provides conditions for reproguc®iyv melt g
the frozen extracts °“n order to obtain reproducible purging =*=iz-2ncies.

10.3.3 The GC zonaitions for analysis are as follows:

Injectzr cone temp. 2250 C
Initia’ GC oven temp. 600 C
Final 3l <amp. 1750 C
Initia” nold time 3 min
Ramp rzz 80 C/min
Final na0la time 24 min
Jet sesarator oven temp. 2250 €
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10.4 Qualitative Determinazion - accomziished by comparison of data from
analysis of a sample or blank with data from analysis of the shift standard
(Sect. 8.2.2). Identification is confirmed when spectra and retention
times agree according to the critaria below.

10.4.1 Labeled compounas and pollutants having no labeled analog:

10.4.1.1 The signals for al’ characteristic masses stored in
tne spectral library (Sect. 3.1.4.3) shoula be present and should maximize
within the same two consecutive scans.

10.4.1.2 Either 1) tne background corrected EICP areas or 2) the
corrected relative intensities of the mass spectral peaks at the GC peak
maximum should agree within 3 factor of Iwo (0.5 to 2 times) for all masses
stored in the 1ibrary.

10.4.1.3 The retention time ralative to the nearest eluted internal
standard should be within 7 scans or =20 sec, whichever is greater, of
-his difference in the shift standard.

10.4.2 Pollutants having 3 labeled analog:

10.4.2.1 The signals for 2z~ characteristic masses stored in
the spectral library should de Jresent znc should maximize within the same
-wo consecutive scans.

10.4.2.2 Either -) *he backzround corrected EICP areas or 2) the
corrected relative intensitizs of the mass spectral peaks at the GC peak
nax imum should agree witnin 3 factor 1§ two for all masses stored in the
spectral library.

10.4.2.3 The -~=z2nzion timsz aifference between the pollutant
and its labeled analog snou’d zgree wit=in +2 scans or *6 sec, whichever
is greater, of this difference in the sa-Tt standard.
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10.4.2.4 If -he experimental mass sdectrum contains masses that
zre not present in the raference spectrum, an =2xperienced spectrometrist
is to determine the presance or absence of the compound.,

10.5 Tentatively Identi®ied Compounds (GC/MS Analysis) - The ten non-target
seaks of greatest area in the RIC (reconstructed jon chromatogram) should
e identified and quanti‘ied, if possible.

10.5.1 Guidelines “or making tentative identification (reference 10):

(1) Tentative identifications snould be based on a forward
search of the EPA/NIH mass spectral library. Sample spectra
should be visually zompared with the most similar 1ibrary match.

(2) Relative intensities of major fons in the reference spectrum
(ions greater than 10 percent of the most abundant ion) should
be present in the sample spectrum.

(3) The relative intensities of the major ions should agree
within +20 percent. (Example: For an ion with an abundance
of 50 percent in the standard spectra, the corresponding sample
jon abundance must >e between 30 and 70 percent.)

(4) Molecular ions present in raference spectrum should be
present in sample spectrum.

(5) Ions presant in the referencs spectrum but not in the
sample spectrum snould be reviewed for possidle subtraction from
the sample spectrum because of background contamination or co-eluting
compounds. Data system library reduczion programs can sometimes
create these discr2pancies.

10.5.1.1 If, in the opinion o7 the mass spectral specialist,
no valid tentative identi<ication can be made, the canpound should be reported
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as unknown. The mass spectral specialist shouic give additional classification
of the unknown compound if possible (e.g., unxnown hydrocarbon, unknown
aromatic compound, unknown chlorinated compounc). If probable molecular
weights can e distinguished, include them.

10.5.2 Tentative quantification - quantificztion of TIOs will ba
based on the internal standard technique and 2n assumed response factor
of one (in zne absence of data from authentic standards). The uncertain
nature of this quantification should be clearly noted in the data report.

11.0 QUANTITATIVE DETERMINATION (CALCULATIONS:

11.1 Isotope Dilution - by adding a known amount of a labeled compouna
to every sample prior to vacuum distillation, corraction for recovery of
the pollutant can be made because the pollutant and its labeled analog
exhibit similar behavior during purging, desorstion, and gas chromatography.
Note that poilutants and their labeled analogs arz not always retainea
identically oy complex matrices, so their penavior during the extraction
step may differ. Use of this technique is to enabple correction for analyticz]
Tosses afier axtraction, not for matrix recoverv.

11.1.1 Relative response (RR) values “or sample mixtures are usaa
in conjunction with calibration curves describea in Sect. 8.1.1 to determine
concentrations directly, so long as labelez compound spiking levels ara
constant.

11.1.2 For the isotope dilution technique, concantration is calculatag
as follows:

C (ug/kg, wet wt tissue) =

CA (ug/«3) x RR x n
n
RR. x ZAi

> T

=1
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whzre

Cp = the concentration of the stzsl2 isotode labeled compound as
spiked into the sample

RR = relative response of unlapz124 oollutant to isotope labelea
surrogate in the sample

RRj = relative response at ith poinz “n calibration

Z; = absolute amount of uniabeled -gmound at ith point of calibration

Zpi = absolute amount of labeled compounc at i point in calibration

n = number of calibration points.

- 2 Internal Standard - calculate zn2 concentration using the response

-4 —

actor determined from calibration datz Seczt. 8.1.2) and the following

=nuation:

Concentration = (Ag x Cig)/(Ajs x *F, where the terms are as definea
“n Sect. 8.1.2.1, except that Cjg is “n ug/kg (wet tissue) and As is the
<[P area at the characteristic m/z for —ne analyte in the sample.

-3 If the EICP area at the quantizzzicn mass for any compound exceeds
<n2 calibration range of the system, 3 sma er sample aliquot should bDe
znalyzed if possible. However, samp 2 s7z2s of less than 0.5 g are not
racomended because such small samples mayv nct De representative.

22.4 Report results for all pollutz~ts z=nd lacaled compounds found °n
samples, in ug/kg (wet weight, unless ==y weight is required) to three
significant figures. Pollutants anc "aps =ad compounds in blanks shouic

U
(%}

reported in ng/sample,

22.0 PRECISION AND ACCURACY

-2.1 Recoveries from replicate spiked waz2r and tissue analyses are presenteg
<9 Taple II-3 (references 1 and 2). ~rass analyses were not performea
with the isotope dilution technique ana -~2covary results are uncorrected.
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TAB.T Z1-2. B3 MASS-INGENSITY SPECIFICATION

Mess Inzensity Requireac
al 15-£0% of mass 95
™ 30-53% of mass 95
2] 3z3=2 pezk,
100% relative abundance
95 3-3% of mass 95
13 2% of mass 174
14 >52% of mass 95
1> 5-3% of mass 174
ITp >03% but <101% of mass 174
177 5-3% of mass 176.
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2 From references 1 anc 2.
Reagent water was :=c-ikad w«ith
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from 9 z2nalyses and werz zalculated :
to determinations for wrich scikes »2

device.

C Ten-gram fish samples were spiked

from 12 analyses.
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SOUTHERN CALIFORNIA COASTAL WATER RESEARCH PROJECT
STANDARD OPERATING PROCEDURE
FOR

CLEAN-UP OF SOLVENT EXTRACTS PRIOR TO ANALYSIS FOR
POLYCYCLIC AROMATIC HYDROCARBONS AND ALIPHATIC HYDROCARBONS

1.0 OBJECTIVE

The objective of this SOP is to describe a standard method for the
clean-up of chloroform or methylene chloride extracts prior to the
analysis of these extracts for aliphatic hydrocarbons and
polycyclic aromatic hydrocarbons by either GC-FID or GC-MS. The
method is applicable to extracts derived from biological tissues,
marine sediments, and aqueous samples including effluent,
seawater, microlayer, and river run-off.

2.0 PREPARATION

2.1 Supplies and Equipment

2.1.1. 25 ml pear-shaped boiling flask with 14/20 ground
glass joint.

2.1.2. Glass adaptor, 24/40 joint (female) to 14/20 joint
(male) .

2.1.3. Roto-evaporator.

2.1.4. Glass chromatography column with Teflon stopcock,
10 mm I.D. by 30 cm long.

2.1.5. Glass wool, silanized (Supelco #2-0410).

2.1.6. Miscellaneous beakers, pipettes, funnels, etc.

2.1.7. Sample vial, amber and clear, 1.5 ml, with Teflon

lined screw cap (e.g. Varian Autosampler vials).
2.1.8. Ring stand with clamps.
2.1.9. Glass syringe (2 to 3 cc).
2.2 Reagents

2.2.1. Pesticide quality n-hexane (Burdick & Jackson #217
Non-Spectro hexane).

2.2.2. Pesticide quality methylene chloride (Burdick &
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Jackson #300 methylene chloride with cyclohexene
preservative).

2.2.3. Silica gel, 40-140 mesh (J.T. Baker #3404),
activated.

2.3 Activation of Silica Gel

2.3.1. Fill a porcelain crucible of appropriate size
with silica gel and cover with a lid.

2.3.2. Activate silica gel by heating at’}qugzéor
approximately/}z/hours.

IS-16
2.3.3. Allow silica gel to cool to room temperature,
transfer to a glass storage container, and store
under hexane.

2.4 Glassware Cleaning

2.4.1. All glassware is cleaned by washing with soap
and water, rinsing with tap water, rinsing with
deionized water, and kilning at lOSO%F (56§QC) for
four hours prior to use.
aulo Saw~p lev
2.4.2. New 1.5 mlYvials will not require washing

or kilning prior to use.

2.4.3. See Attachment 8.3 for proper operation of the
electric kiln.

2.5 Other Cleaning

2.5.1. Teflon stopcocks, glass syringe bodies, syringe
plungers, and syringe needles are cleaned by
rinsing with acetone, then sonicating in acetone
for 5 minutes.

3.0 PROCEDURE
3.1 Extract Clean-Up
3.1.1. Using a glass syringe, transfer the chloroform or

methylene chloride extract (20 ml total) into a
clean 25 ml pear-shaped boiling flask.

3.1.2. Reduce the volume of the extract to less than 1 ml
by roto-evaporation (see Attachment 8.4 for proper
operation of the Buchi Roto-Evaporator). Do not
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allow the extract to dry out.

3.1.3. Add approximately 20 ml of n-hexane to the reduced
extract and reduce the volume once again to less
than 1 ml by roto-evaporation. Do not allow the
extract to dry out.

3.1.4. Calibrate a clean, glass chromatography column (10
mm I.D. by 30 cm long, with Teflon stopcock) by
marking it at four locations with a marking pen.
Make the first calibration line 17 cm above the
bottom of the glass column. Using the 17 cm line
as a reference, mark 3 additional lines e== above
the 17mm mark corresponding to volumes of 5 ml, 8
ml, and 10 ml. These lines will be used to measure
the gel column and to measure the volume of eluent
added to and drained from the column.

3.1.5. Install the Teflon stopcock into the glass column.
Push a small plug of silanized glass wool into the
column and seat it against the bottom of the
column.

3.1.6. Attach the glass column to a ring stand with cne
or two clamps. Position a beaker below the column
to collect waste solvent.

3.1.7. Using a Teflon wash bottle containing a mixture of
hexane/methylene chloride (3:2), rinse the glass
column and the glass wool. Collect the rinsate
into a waste beaker.

3.1.8. Rinse the column and glass wool with n-hexane
only, collecting the rinsate into a waste beaker.
Close the stopcock, and £fill the column with
several inches of n-hexane.

3.1.9. Open the stopcock, then with a large bore glass
pipette, dispense activated silica gel into the
column to a settled height of approximately one
inch above the 17 cm mark. Leave the stopcock open
during packing to facilitate setting of the gel.
Keep the hexane level above the gel level.

3.1.10. Gently tap the column to promote packing of the
gel. Continue tapping until the gel stops
settling. If the top of the silica gel column is
below the 17 cm mark, add a little more gel to the
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3.1.11.

3.1.12.

3.1.13.

3.1.14.

3.1.15.

3.1.16.

3.1.17.
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column. Continue this process until the packed gel
column is 17 cm high. _—
uﬂ)fomw\.a.\ e\‘/

Rinse the sides of the glass column with”5 ml

of n-hexane, allowing the n-hexane to drain into a
waste container through the open stopcock. Close
the stopcock when the n-hexane is only a few mm
above the top of the gel.

In the remaining steps, you will be directed to
apply sample and solvents to the gel column. When
doing so, take care not to unduly disturb the top
of the gel column. When draining the column, do
not (unless otherwise directed) allow the solvent
level to recede below the gel level. Close the
stopcock just as the solvent level reaches the top
of the gel column.

Using a clean glass 3 cc syringe, remove the
concentrated sample extract from the 25 ml
pear-shaped boiling £lask.

Open the stopcock and drain the hexane off the gel
column until it is just below the top of the gel.
Close the stopcock. Position the tip of the
syringe just above the gel column and gently
dispense the sample extract onto the gel column.
Open the stopcock and allow the sample to recede to
just below the top of the gel. Close the stopcock.

Rinse the pear-shaped boiling flask with a small
guantity of n-hexane, and gently add the rinsate to
the gel column with the 3 cc glass syringe. As
before, open the stopcock and allow rinsate to
recede to just below the top of the gel. Repeat
this step once more, but open the stopcock only
until rinse solution just covers top of gel column.

Using the calibrated marking on the glass
chromatography column, gently add 5 ml of n-hexane
to the gel column (being careful not to disturb the
top of the gel column), open the stopcock and drain
5 ml1 of eluant into a waste beaker. The remaining
n-hexane should just cover the top of the gel
column.

In a like manner, gently add 10 ml of n-hexane to
the gel column, open the stopcock, and collect
10 ml of eluate into a clean)labeled 25 ml
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pear-shaped boiling flask. Repeat once more,
adding 5 ml of eluate. Total eluate collected will
be 15 ml. This combined eluate is termed the F1l
fraction and contains the aliphatic hydrocarbons.

3.1.18. Using the calibrated marking on the glass column
as a guide, gently add 8 ml of a n-hexane/
methylene chloride (3:2) mixture to the gel column,
open the stopcock, and drain 8 ml of eluant into a
waste beaker.

3.1.19. Gently add 10 ml of the n-hexane/methylene
chloride (3:2) solution to the gel column, open the
stopcock, and collect 10 ml of eluate into a clean
labeled 25 ml pear-shaped boiling flask. Repeat
this step twice more, each time collecting 10 ml of
eluate, for a total of 30 ml. The combined eluate
is termed the F2 fraction and contains the
polycyclic aromatic hydrocarbons.

3.1.20. Dispose of the used silica gel into a waste
container. Set the glass column aside for cleaning
and kilning.

3.1.21. Roto-evaporate both the Fl1 and F2 fractions to a
volume of less than 1 ml. Rinse the
roto-evaporator trap and adapter between fractions
and between samples with hexane (after roto-
evaporating the Fl1 fraction) or hexane/methy-
lene chloride (after roto-evaporating the F2

fraction).
it 3.2.22. Using a clean glass syringe, transfer the F1l
) A g .
”/C; o fraction to a clear, labeled 1.5 ml sample vial.
] 3 Cap with a Teflon-lined screw top. Label the vial
VOAT 4$>’%fﬁ’(///, with the sample code and the designation F1l.
~ S
W ¥
L’_LJK% c 3.2.23. Transfer the F2 fraction to an amber, labeled
(7 ot i l ! . .
i ~;y'L“ X 1.5 ml sample vial. Cap with a Teflon-lined screw
1 s top. Label the vial with sample code and the

designation F2.
4.0 DATA CAﬁagLATION AND REPORTING k/
Not applicable
5.0 QUALITY CONTROL

5.1 Blank
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5.1.1. The extraction blank is run through the clean-up
procedure along with the actual samples.

6.0 TRAINING
6.1 Persons performing this procedure must read this SOP and
must receive a verbal and visual demonstration. No
proficiency test is required.

7.0 -SAFETY

7.1 The clean-up procedure must be performed in an explosion
proof fume hood.

7.2 This procedure utilizes two potentially harmful solvents.

7.2.1. Hexane is flammable and is a skin irritant.
Avoid breathing and contact.

7.2.2. Methylene chloride is a suspected carcinogen and
is a skin irritant. Avoid breathing and contact.

7.2.3. For more specific safety information regarding
these two solvents, see Attachments 8.1 and 8.2.

7.3 Dispose of waste solvent into the appropriate waste
container.

7.4 Observe safe laboratory practices.

8.0 ATTACHMENTS

8.1 MSDS - hexane

8.2 MSDS - methylene chloride

8.3 Operation of Electric Kiln

8.4 Operation of Buchi Roto Evaporator

ORG4.S0P



