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TECHNICAL INSTRUCTION

Title: Calibration of the Climatronics EWS Electronic

Weather Station

Applicability

This procedure describes the steps necessary for calibration of the
Climatronics EWS for wind speed and direction.

Supporting Materials

° calibrated 3 1/2 digit, digital voltmeter

‘e calibration form

Instructions

The following procedure will be completed in the laboratory prior to
committing the Climatronics EWS to field service, and at least once
every 3 months during field use.

3.1 Wind Direction Signal Conditioner Calibration

a. Set switch S1 in "ZERO" and S2 in "ZERO CAL".

b. Adjust R26 for zero (0.00 volts) at TP3.

c. Adjust the recorder mechanical zero for a proper zero
indication on the chart.

d. Set switeh S1 in "CAL'", S2 in "ZERO CAL".

e. Adjust R5 for 0.648 volts at TP 3, and a reading of 350° on
the chart.

£. Set switch S1 in "ZERO", S2 in "OP/540°",

- Adjust R15 for 0.667 volts at TP 3, and a reading of 360°

on the chart.
(Refer to drawing #100248, attached)

h. Record all data and adjustments on the calibration data
sheet.

3.2 Wind Speed Signal Conditioner Calibration

a. Set the front panel range switch to 0-50 mph.

b. Place the Cal. Switeh, S1, in "zero™.

c. Adjust the R1l4 for zero (0.00) volts at TP2.

d. Adjust the recorder mechanical zero for a proper zero
indication on the chart. )

e. Place S1 in the "Cal" position, 35 mph.
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Title: Calibration of the Climatronics EWS Electronic
Weather Station

f. Adjust R6 for .7V (35 mph) at TP2. Having adjusted R14 and
R6 for the proper voltage levels, the recorder pen should
now indicate the expected reading. If the recorder pen
does not indicate properly, the "left” meter drive (R51) on
the Power Supply and Mux Board should be adjusted to
produce the proper deflection. (This is factory set and
normally does not require adjustment.)

g - Place the front panel range switch to 0-100 mph and verify
the expected reading. (Refer to drawing #100247, attached).

h. Record all data and adjustments on the calibration data
sheet.

4.0 Acceptance Criteria

4.1 All blanks on the calibration data sheet will be filled in or
marked "NA'".

4.2 All voltage readings must be within # 1.5% ur the calibration
values and all recorder readings must be within 0.5 mph or 5
degrees of the calibration values before the instrument will be
accepted for field use. '

5.0 Quality Control Check

5.1 The zero and calibration checks completed in the lab will be
repeated in the field before, after, and at least once every 3
months during field operatiocn. Field checks will be limited to
checking the recorder output readings only. Field check data will
be recorded in the site log.

6.0 Document Submission

6.1 Calibration data sheet will be submitted to the project manager
within 3 days of calibration.

6.2 Field calibration checks will be recorded and documented in the
site log as well as marked on the strip charts.

ERT
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STANDARD OPERATING PROCEDURE Page: 1 of 4

Title: INSTALLATION AND OPERATION OF THE

CLIMATRONIGCS EWS ELECTRONIC WEATHER STATICN

General Applicability

This procedure describes the installation and field operation of the
Climatronics EWS Electronic Weather Station for use in monitoring -and
recording wind speed (WS) and wind direction (WD).

Responsibilities

The on-site field technician or operator is responsible for the
installation and operation of the meteorological monitoring equipment.

The project field coordinator is responsible for assuring that the
instructions found in the procedure are properly followed.

Materials Required

. Climatronics EWS Electronic Weather Station with strip chart
recorder.

° Magnetic compass.

) tocal topographic map or other means of determining magnetic
declination from true north.

. Extra strip chart paper.

. Field log book.

) Procedure: Calibration of the Climatronics EWS Electronic Weather
Station.

Procedure

4.1 Site Selection

The meteorological monitoring system will be sited in accordance
with the guidelines suggested in the EPA Quality Assurance
Handbook for Air Pollution Measurement System: Volume IV -
Meteorological Measurements (EPA-600/4-82-060). In general, the
wind instruments will be mounted 3 to l0-meters above the ground
and located at least 10 times the height of obstructions away from
those obstructions. The instruments may be tower mounted, or
mounted on the roof of a building. If it is necessary to mount
the wind instruments on a building roof, it will be mounted high
enough to be out of the area in which the air flow is disturbed by
the building. The site location; sensor height; and the location,
height, and characteristics of all nearby obstructions will be
fully documented.

ERT .
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STANDARD OPERATING PROCEDURE Page: 2 of 4

Title: INSTALLATION AND OPERATION OF THE

CLIMATRONICS EWS ELECTRONIC WEATHER STATION

4. Laboratory GCalibration and Maintenance
Prior to committing the Climatronics EWS to field service, all
preventative maintenance and calibration checks will be completed
in the laboratory. Preventative maintenance will be completed
following the manufacturer's recommendations. Calibration will be
completed following the technical instruction: Calibration of the
Climatronics EWS Electronic Weather Station.

4, Field Installation and Calibration

After.the meteorological monitoring station site location is
chosen, the system will be installed and field calibrated as
follows: '

a. Carefully unpack the wind set, and place the wind speed and
direction transmitters (one unit) on a flat surface.
Connect the connector end of the cable to the transmitters,
and connect the other end of the cable to the recorder.

b. After making and checking all connections, turn the
recorder on. The wind speed transmitter is located at the
end of the crossarm with the connector, and the wind
direction transmitter at the opposite end. Rapidly spin
the wind speed shaft and note that the recorder stylus
moves up scale.

c. Slowly rotate the wind direction shaft, and note that the
wind direction recorder stylus moves. Move the direction
shaft slowly until the recorder indicates 20 degrees. Hold
the cap steady and place the wind vane on the shaft. Align
the vane so that it is parallel to the crossarm, and
tighten the set screws in the vane.

d. Place the cups on the wind speed transmitter and tighten
the set screws.

e. Turn the weather station off and remove the connector from
the transmitters.

f. The wind speed and direction transmitters (sensors) mount

on any 3/4-inch pipe (1.05" 0.D.). The sensors should be
located a minimum of 10 feet (3 meters) above the ground or
the roof of a building, if they are located on a building.

‘8. Using a compass or using one of the methods recommended in

the EPA Quality Assurance Handbook for Air Pollution
Measurement Systems: Volume IV. Meteorological
Measurements (EPA-600/4-82-060), determine "West™ (270°) as
related to True North, (as opposed to Magnetic North).

ERT _
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Title: INSTALLATION AND OPERATION OF THE
CLIMATRONICS EWS ELECTRONIC WEATHER STATION

1.

Install the cable in its final location. Mount the
crossarm on the 3/4-inch (1.9 em) pipe, and rotate the
crossarm until the wind speed sensor points west (270°,
related to True North). Tighten the set screws in the
crossarm mount, and connect the cable to the crossarm.
Using a compass or transit, stand at a distant location
from the monitoring station and verify the proper
orientation of the crossarm. This should be done from at
least two locations at least 90° apart. Record all
alignment checks and adjustments in the site log book.
Turn the power to the weather stations "ON" and re-check
the laboratory calibration of the signal conditioner boards
utilizing the Technical Instruction: Calibration of the
Climatronics EWS Electronic Weather Station. For field
calibration check, only the recorder readings will be
verified. Record all data and adjustments in the site log
book and on the strip charts. Return the instrument to
“operate".

Using a compass, site the wind direction vane from a
distant location and determine the approximate wind
direction. Verify this against the recorder reading.
Record the results in the site log book.

The unit is now ready for operation.

4.4 Field Operation

a)

b)

el

7124P E046-300

Following field installation and calibration, mark the
strip charts for date and time.

Agssure that the translator and recorder module is in a
secure location to prevent damage from weather conditions,
site construetion work, traffic, etc.

The following checks will be made daily during the
program. All notes and data will be recorded in the site
log book.

o Mark each strip chart for date and time. Check to
assure that the charts have not jammed and that
there ig an adequate supply of chart paper in the
recorder.

e Examine the sensors on the mast. Assure that the
wind speed and wind direction sensors move freely
and that their orientation has not been disturbed.

ERT
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Title: INSTALLATION AND OPERATION OF THE
CLIMATRONICS EWS ELECTRONIC WEATHER STATION

d)

° If the unit is operating on batteries, check to
assure that the batteries are adequately charged
by depressing the "Battery Test" switch on the
translator module. The LED will not light if the
batteries fall below 9.5 volts, indicating battery
replacement.

A field calibration check, as described in the Technical
Instruction: Calibration of the Climatronics EWS
Electronic Weather Station, will be conducted once weekly
during the course of the program. All data and adjustments
will be recorded in the site log book and on the strip
charts. ’

A field calibration check, as described in the Technical
Instruction: Calibration of the Climatronics EWS
Electronic Weather Station, will be conducted at the
conclusion of the program. This will be a calibration
drift check, and therefore no adjustments will be made.
Record the results in the site log book and on the strip
charts.

5.0 Documentation

All data, notes, comments, etc., will be documented in the field log
book and on the form provided in the Technical Instruction:
Calibration of the Climatronics EWS Electronic Weather Station.

7124P EO046-300
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TECHNICAL INSTRUCTION Page: 1 of 11

_ . Number: 2622-020
Title: Collection of Semi-Volatile Organics in Date: 1st Qtr. 1986

Air Using Solid Sorbents . Revision: O

1.0 Purpose/Applicability

The objective of this document is to provide a complete, standardized
procedure for the collection of semi-volatile organic air contaminants
using solid sorbents such as polyurethane foam (PUF), XAD-2 resin or
Tenax®. Specific sorbents or combinations of sorbents are selected

on a case-by-case basis to optimize collection efficiency for the
compounds of interest. The sample air is drawn through the sorbent at
constant flowrate for a measured period of time. The exposed sorbent
is then solvent extracted and the extract analyzed.

This Techin describes the sorbent preparation, transportation, and
exposure procedures. Sampler calibration procedures are given in ERT
Techin No. 2622-021. Sample extraction procedures are given in ERT SOP
No. 6330. Sample analyses are performed in accordance with the ERT
Standard Analytical Method (SAM) or EPA analytical method appropriate
for the contaminants of interest.

2.0 Required Materials

o Sorbent Thimble (65 mm x 125 mm Glass cylinder)

o} Sorbent Material - Selected on the hasis of specific sampling
cbjectives

o Mason Jars (one per cartridge), with teflon lined cap.

0 Particulate Filters - 10 cm dia. glass fiber (Watman EPM 2000, or
.equivalent)

o) Sampler(s) - General Metals Works Model PS-1, or equivalent

o Clean white cotton gloves (two pair) C

o Calibration Orifice kit with calibration curve and water manometer

o} ERT Techin 2620-300, Calibration of the GMW Model PS-1 PUF Sampler

o ERT Techin 6000-201, Filter Processing Method for determination of

Total Suspended Particulate
3.0 Procedures
3.1 Sample Collection Media

Semi-volatile organic compounds in the ambient air are collected
in a solid sorbent material such as PUF, XAD-2, Tenax®, or a
combination of PUF and one of the granular sorbents. Sorbent
cartridges are assembled by placing the sorbent media in a glass
thimble. Two typical sorbent cartridge configurations are
illustrated in Figures 1 and 2.

Particulate matter is collected on a 1lO0cm diameter glass fiber
filter upstream of the sorbent cartridge. (See Figure 3).

ERT
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Sorbent Clean-Up

Prior to dispatching for field sampling, the assembled sorbent
cartridges must be cleaned in the laboratory to remove potential
interferences.

The standard clean-up procedure is soxhlet extraction for at least
16 hours with 5% diethyl ether in hexane, followed by drying at
40°C in a vacuum desiccator or oven. Ten percent of the
pre-cleaned sorbent cartridges (or a minimum of one per lot) must
be submitted for a quality control check consisting of an ‘
extraction and analysis scheme identical to that performed for th
actual samples. Acceptance eriteria for the results of the QC
check will be determined for each project on the basis of the
achievable ambient air concentration detection limits. If the
quality contrel acceptance criteria are not satisfied, the
cleaning must be repeated for the entire lot.

The pre-cleaned sorbent cartridges are then placed in sealed glass
mason jars for dispatching to the field.

particulate Filter Preparation

Particulate filters are cut from standard 8" x 10" glass fiber TSP
filters. Prior to use, they must be carefully inspected for
pinholes, tears and other imperfections. The inspected filters
are then equilibrated for 24 hours in a dediccator, tared and
placed in individual glass petri dishes for dispatching to the
field. Each petri dish is sealed with teflon tape. Filter
preparation and gravimetric analysis procedures and quality
control are detailed in ERT Techin No. 6000-201.

Storage and Handling of Sample Collection Media

Extensive precautions must be taken to preserve the integrity of
the pre-clezned collection media during transport and storage.
The sorbent cartridges will be stored and transported in Sealed
mason jars and handled only with clean white cotton gloves or
Teflon-tipped tongs. As an additional precaution for
light-sensitive species, either the glass sorbent cartridge or the
sealed mason jar should be covered with pre-cleaned aluminum
foil. Organics particulate filters are handled only with
teflon-tipped tongs and are kept in individual glass petri
dishes. In addition, the samples are stored and transported under
refrigeration to maintain sorbent integrity and minimize artifact
release and migration and sorbent contamination. ' Samples must be
removed from the site proﬁptly after collectlon to avoid
contamination. In the laboratory, the organics samples must be
stored and handled in a designated orgaric free area.
ERT
696 Virginia Road, Concord, Mas'sachusetts 01742
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3.5 Chain-of-Custody Procedures

1)

2)

3

4)

13927

Chain-of-Custody procedures are initiated by the Laboratory
Sample Custodian upon issuance of sample kits. At this
time, each sampling kit is sealed with chain-of-custody
tape signed and dated by the Sample Custodian, and is
accompanied by a chain-of-custody form (Figure 4)
containing the preliminary lab sample numbers and
particulate filter identification numbers, the
chain-of-custody tape numbers (in the signature box), the
signature of the Sample Custodian (as "Relinquished By™)
and the date and time. One chain-of-custedy record may be
used for up to eight samples as long as those samples are

-transferred from custodian to custodian as a batch

throughout their life. When issuing sample kits, the
Laboratory Sample Custodian will retain the back copy of
the chain-of-custoedy record.

When the field operator receives the sample kits, he or she
will sign as "Received By" and enter the date and time. A
field notebook entry will be made stating the condition of
each chain of custody seal. The samples will be in that
person's custody until they are relinquished back to the
laboratory.

Minimum information recorded on the chain-of-custody record
in addition to the signatures and dates of all custodians
will include: '

Sampling site identification

Sampling date and time

Identification of sample collector
Sample identification

Sample description (type and quantity)

OO0 00O

For the return of the completed samples to the laboratory
for analysis, each kit will be sealed with chain-of-custody
tape and the seals will be signed and dated. The new
chain~of-custody seal numbers will be entered on the
chain-of-custody form (in the signature box). The current
custodian will sign the chain-of-custody record as
"Relinquished By", enter the date and time, tear off and
keep the back copy and place the remainder in the shipping
container with the samples.

ERT
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5) The samples will be received at the laboratory by the
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Laboratory Sample Custodian. He will sign the
chain-of-custody record as "Received for Laboratory” and
enter the date and time. The last copy of the completed
record will be sent to the sample collection task manager.
The original will be retained in the Laboratory files.

6) The laboratory's log-in record will explicitly state the
condition of the chain-of-custody seal on each incoming
sample.

Sampler Calibration

Sampler flowrate 1is measured by means of a venturi built into the
flow path between the pump and the sorbent cartridge holder. The
pressure differential in the venturi is indicated in inches of
water, on a magnehelic gauge mounted inside the body of the
sampler. The relationship between the magnehelic gauge reading
and the true flowrate in standard liters per minute (SLPM) must be
calibrated and documented prior to operation, and should be
verified after each sampling round. The calibration is performed
at five different flowrates, the range of which must include the
operating sample flowrate. Full calibration procedures are
detailed in ERT Techin No. 2620-300.

Between sampling rounds, once the sorbent cartridge has been
removed, the sampling module (Figure 3b) should be disassembled
and decontaminated by soaking in methanol overnight. This is to
prevent potential transfer of contamination from the module to the
sample once the sorbent cartridge has been reinstated.

Sample Collection
3.7.1 Installation of Sample Collection Media

Open the sorbent cartridge canister by turning the filter
holder support counter-clockwise (see Figure 3). Be
careful not to drop the gasket that seals the contact
between the sorbent cartridge and the canister. Then open
the mason jar containing the sorbent cartridge, take out
the cartridge (using the gloves) and slide it into the
lower half of the canister on the sampler. Position the
gasket (if it is loose) to ensure a good seal, and then
close the canister and turn clockwise until it is
hand-tight. Promptly close the mason jar.

Unscrew the three wingnuts on the filter retaining ring
until the swing-away bolts can be pushed aside, freeing the
filter retaining ring. Lift the ring off, being careful
ERT
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3.7.
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not to drop the gasket. Take a filter out of its petri
dish, using.the tongs, and place it, rough side up, on the
screen in the filter holder. Position the gasket (if
necessary), replace the retainer ring, flip up the bolts
and tighten each wingnut finger-tight. Close the petri
dish. ‘

The tongs should be kept in a sheath and protected from
contamination. If the tongs become soiled or contaminated,
clean them immediately by rinsing in methanol or hexane and
air drying. The cotton gloves should also be kept clean,
and if soiled, they should be replaced. '

Fill out the heading information on the Sample Collection
Data Sheet (Figure 5), entering the identification numbers
of the cartridge and filters just installed, as well as the
sampler number, sampling site, date and your name.

Setting the Sampler Flowrate

Turn the sampler on by switching the 7-day timer ON/OFF
lever to ON. Record the reading of the elapsed time meter
as "start time” on the Sample Collection Data Sheet. Allow
several minutes for warm-up.

Look up the desired sample flowrate on the calibration
curve for the sampler and find the corresponding value of
"Ie". Record this value as "Sqrt I" on the first line of
the "Sample Flowrate"” section of the Data Sheet. Record
the square of the "Sqrt I" value on the data sheet as "I".
Adjust the sampler flowrate to obtain the magnehelic gauge
reading just recorded as "I". The flowrate can be adjusted
either by turning the voltage variator potentiometer
(coarse adjustment) located adjacent to the elapsed time
indicator or by turning the ball valve (fine adjustment)
located downstream of the venturi. When the desired
reading has been achieved, record the time, ambient ‘
temperature, barometric pressure and set flowrate on the
Data Sheet.

Close the rcof of the sampler.
Periodic Sampler Flowrate Checks

The required frequency of flowrate checks varies from one
sampling project to another. The Sample Collection Data
Sheet is designed to accommodate twelve flowrate readings,
including the set point recorded in 3.7.2. Check the
project work plan or QA plan for the correct frequency. :
ERT i
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In each flowrate check, record the time, ambient
temperature, barometric pressure and magnehelic gauge
reading ("I"). Compute and record the square root of "I".
On the sampler calibration curve, look up the flowrate
corresponding to the "Ic” value just recorded as the square
root of "I", and record that flowrate under "SLPM" on the
Data Sheet.

If the flowrate just determined differs from the set
flowrate by an unacceptable amount, readjust the flowrate
(using the ball valve) and note in the margin: TReset

to LPM™.

Removal of Sample Collection Media

Record the end time (elapsed time meter reading) and final
ambient temperature, barometric pressure and flowrate
indication on the Data Sheet. Turn the sampler off by
turning the timer ON/OFF switch to the OFF positiom.

Remove the particulate filter, using the tongs, return it
to its original petri dish, and close the petri dish. Seal
the petri dish with teflon tape.

Remo&e the sorbent cartridge, using the gloves, wrap the
cartridge with solvent rinsed aluminum foil, return it to

its original mason jar, close the jar tightly and seal it
with teflon tape.

Place the collected samples in a cooler and remove them
from the sampling site promptly.

Dispatch the samples to the laboratory, following the
chain-of-custody procedures in Section 3.5.

ERT
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Figure 4

CHAIN OF CUSTQDY RECORD

Cheant/ Project Name Project Location
ANALYSES

Project No Fieid Logbook Nao. /
Sampler: (Signatura) Chamn of Custody Taps No. / /
Samgie Na./ Lab Sample Typa of
Idenufication Date Time Number Sample REMARKS

|
l
l
l

1
I I
|
!

|
|
|

1

|
[
|
\
|

T |
Ralinquishad by: (S/gnature) Data { Tima Raceved by (Signaturs) 'Date i Time
Ralinquished by: (Signature) Date Time Recaived by (Signaturs) !Dare Time
Relinquished by: (Signatura) Date Time Received for Laboratory /Signaturel Date Time
Sampie Disposal Method: Disposed of by: (Signaturse) Date \ Time
SAMPLE COLLECTOR ANALYTICAL LABORATQRY ) .
EAT - A Resourca Engineering Company . Em

696 Virgirua Road

Concord, MA 01742

§17-363-8910 N¢ 1663

1974-3-84
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PUF/XAD
SAMPLE COLLECTTION
DATA SHEET
SAMPLER #:
SAMPLE #:(CARTRIDGE) : (FILTER) :
SITE: DATE:
SAMPLE COLLECTOR NAME:
SAMPLE EXPQOSURE TIME
END TIME:
START TIME:
TOTAL DURATION:
SAMPLE FLOWRATE
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Applicability

This procedure describes the steps neceséary for calibration of the
General Metal Works model PS-1 Poly Urethane Foam (PUF) Sampler.

Supporting Materials

o] GMW-40 orifice calibrator which has been calibrated within the
past year.

o] Water manometer, Dwyer Model 1221-20-W/M or equivalent; or 0-10"
and/or 0-3" and 0-0.25" magnehelic gauge.

o Thermometer (or equivalent) for ambient temperature readings.

o Portable aneroid barometer (or equivalent) for émbient‘pressure
readings.

o Water or unity oil if calibration in freezing weather is expected.

o) Mean baromeﬁric pressure for site as determined from Smithsonian

tables of elevation vs. mean pressure (see Table 1.

o Seasonal mean ambient temperature for the site, as determined from
reliable climatological information.

o Flexible ruler, or straight edge and a set of french curves.
o ERT calibration form.
Instructions

Note: Avoid calibrating the PS-1 when winds exceed 15 mph.

The PS-1 is usable over the range of 20 SLPM to approximately

250 SLPM. The GMW-40 calibrator must be certified over the range for
which the sampler is to be calibrated. The 0-100" H,0 magnehelic
8auge supplied with the PS-1 may be used for flows greater than

70 SLPM. Below 70 SLPM a 0-10" H90 magnehelic gauge must be used.
The gauge(s) used during calibration must be the same one(s) employed
during actual use of the sampler. ‘

3.1 Remove the filter and whatever material is in the glass cartridge
of the sample collection unit. Be certain that the glass
cartridge is put back into the holder and secured.

3.2 Install the GMW-40 calibrator on top of the 4" filter holder.-

ERT -
696 Virginia Road, Concord, Massachusetts 01742

09977
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Connect the water manometer (or equivalent gauge) to the pressure
tap of the GMW-40 calibrator. If a manometer is used, fill it
(about half full) with water or unity oil and secure in a vertical
position. Set the scale to read "0" at the bottom of the miniscus.

Fill out all of the heading information on ERT Calibration form.

3.4.1 Place the thermometer in a shaded, well ventilated place
and wait for a stable reading. Record as Ambient
Temperature (Ty).

3.4.2 Barometric Pressure - Obtain a barometric pressure reading
from the nearest National Weather Service (NWS) observation
station and apply the correction factor that corresponds to
your site elevation in Table 2.

NWS Pressure X Correction Factor = True Pressure

Connect the appropriate magnehelic gauge (0-100" H,0 or 0-107

H,0) across the venturii meter located downstream of the motor.
Both taps of the magnehelic gauge(s) must be connected. The
gauge(s) should be used in the vertical positionm. Adjust the zero
1f necessary by turning the zero adjust screw (below meter face).

Turn the PS-1 on by switching the 7 day timer on/off lever to
“on" Flow may be regulated by adjusting the voltage variator
potentiometer (located next to the elapsed time indicator) and/or
by the ball valve located downstream of the venturii meter. The
maximum flow desired for the calibration should be set using the
potentiometer for a coarse adjustment and the valve for the fine
adjustment. Read the differential pressure on the manometer or
magnehelic gauge. (Read the bottom of the water miniscus.)
Differential pressure equals the sum of the water displacements
(in inches) of both sides of the manometer; in other words, the
total distance between miniscus levels. Example: if one side
reads 3.5" above zero and the other reads 3.4" below zero, then
the differential pressure is 6.9". Record the value under “TAH"
on the calibration form. Take the square root of the manometer
reading and record it in the "VA" column.

Record the magnehelic gauge reading in the "I"-column. Take the
square root of the magnehelic gauge reading and enter it in the

"vI" column.

Repeat steps 3.6 and 3.7 for at least 4 additional flow points.

ERT
696 Virginia Road, Concord, Massachusetts 01742
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.9 Temperature and Pressure Corrections.

3.9.1 Obtain and record seasonal mean ambient temperature (°C) on
calibration sheet. This information should be available
from the Program Manager or Meteorologist responsible for
the network.

3.9.2 Determine the mean barometric pressure for the site
elevation from Table 1.

3.9.3 Determine the correction factor for the manometer readlngs

©  as follows:
Pl 1/2
CF, = 0.626 | —
1 T
1

where
CF1 = correction factor for manometer readings
Py = barometric pressure during HI-VOL calibration, mmHg
Ty = ambient temperature during HI-VOL calibration, °K

(°K = °C + 273)
3.9.4 Determine the correction factor for magnehellc gauge
readings as follows:
P1 T2 1/2
F2=lp, *T.
2 1

where

CFy = correction factor for magnehelic gauge or flow

0997J

recorder readings, representing seasonal mean
temperature and site mean barometric pressure,

Py and Ty = same as defined abave,

Py = site mean barometric pressure, mmHg

(x|
3%
1}

seasonal mean temperature for the site, °K.

ERT

696 Virginia Road, Concord, Massachusetts 01742
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3.9.5 Record the correction factors. The correction factors will
often be close to 1.000, but they should be recorded
anyway. Multiply each value of "vVAH" and each value of
"vI" by the corresponding correction factors determined
above and enter the resulting corrected values in the
"AH." and "I." columns, respectively.

For each value of "AH.", locate the corresponding true flow
rate in standard liters per minute on the orifice calibration
curve supplied with the orifice.. Record under "Qgrp”-

Plot the curve using the standardized magnehelic gauge readings
{I.) as the horizontal scale (abscissa) and QSTD,_standardized
true flow (SLPM) as the vertical scale (ordinate). Connect the

‘points with a smooth curve. Label the scales to accommodate the

range of flows and gauge readings used.

4.0 Drawing the Curve

4.1

The curve must be either a straight line or a continuous smooth
curve.

If a straight line cannot be drawn in such a way that no point is
more then two divisions off the line, try a smooth curve using a
french curve or flexible ruler.

If neither a straight line mor smeooth curve can be drawn in such a
way that all points fall within two divisions of it, it will be
necessary to redo the “outlier” point.

5.0 Acceptance Criteria

5.1

5.2

All spaces on the calibration form must be filled out or marked
N/A.

The plotted curve must be smooth. Only one of the points may be
off the curve and that point may not be more than 2 divisions from
the curve or the point must be rerun. If rerunning does not
improve the reading suspect a leak.

The curve must bracket the range of flows which are anticipated to

be employed.

6.0 Quality Control Check

6.1

09977

A one point calibratiocn cheek must be performed every week at the
flow rate being used during normal sampling conditions. Calculate
the A% between point and the value from the calibration curve.

If A% if > + 7%, investigate the cause, and repair and

recalibrate as necessary.

ERT
696 Virginia Road, Concord, Massachusetts 01742
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7.0 Document Submission

0 Calibration data sheet (2 copies) within 3 days to supervisor.
o Final cal curve, with QC checks, to sample processing facility.
ERT

696 Virginia Road, Concord, Massachusetts 01742
0997J
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TABLE 1
Site Approximate Mean
Elevation Barometric Pressure
(Feet above sea level) {(mm Hg)
0 760
500 746
1000 733
1500 ' 720
2000 705
2500 694
3000 680
3500 669
4000 656
4500 644
5000 . 632
5500 620
6000 609
6500 598
7000 586
7500 575
8000 564
8500 554
9000 543
9500 ' 533
10000 523
" ERT

666 Virginia Road, Concord, Massachusetts 01742
0997J
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TABLE 2
CORRECTION FACTORS FOR NWS PRESSURES

Site Elevation

Above Mean Sea Level Correction
Ft. Meters Factor
11000 3353 0.661
10500 3200 Q.674
10000 3048 0.688
9500 2896 0.701
9000 2743 0.715
8500 2591 0.77%
8000 2438 "0.743
7500 2286 0.757
7000 2134 0.771
6500 1981 0.78e6
6000 1829 0.801
5500 1676 6.817
5000 1524 0.832
° 4500 1372 0.848 "
4000 1219 0.864
3500 1067 0.880
3000 - 914 0.896
2500 762 0.913
2000 610 0.930
1500 475 0.947
1000 305 0.964
500 152 0.982
0 0 1.000

ERT
696 Virginia Road, Concord, Massachusetts 01742
09977
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77/ MODEL PS-1 PUF SAMPLER

- Especially designed for sampling airborne particulates and
vapor contamination from pesticide compounds.

+ Successfully demonstrated to efficiently collect a number
of organochlorine and organophosphate pesticides.

+ Employs SURC Sampier concepts.

+ By-pass blower motor design permits continuous sampling
for extended periods at rates to 280 liters per minute.

- Proven sampler components housed in aluminum sheiter
anodized for outdoor service.

1E U P PY TSR

et
General Metal Works' PUF (PolyUrethane Foam) Sam- ing airborne particulates and vapors.
pler is a complete air sampling system designed to The GMW PUF Sampler is equipped with a by-pass
simultaneously collect suspended airborne particulates blower motor arranged with an independent cooling
as well as trap airborne pesticide vapors at flow rates fan. This feature permits the motor to operate at low
up to 280 liters per minute. Based on early SURC sam- sampling flow rates for periods of long duration without
pler collection concepts, the Model PS-1 features the motor failure from overheating.

latest in technologicai advances for accurately measur-

7 ZZ/ Pesticide Particulate and Vapor Collection System




Giass Cartridge Fiiter Hoider 4" Diameter Frtar Mag'a

é,r-w:_;g._ - '
——

Lower Canister

A dual chambered aluminum sampling moduie contains
both filtering systems. The upper chamber supports the
airborne particulate filter media in a circular filter holder.
The lower chamber encapsulates a glass cartridge
which contains the PolyUrethane Foam for vapor en-
trapment.

A wide variety of sorbents can be used in a manner
that permits their continual use. Polyurethane foam or
wet'dry granuiar solid media can be used individually
or in combination.

The dual chambered sampling medule is designed
for easy access to both upper and lower media. Swing-
away bolts simpiify changing the 4" diameter particulate
filter media. The threaded lower canister is removed
with the cartridge intact for immediate exchange. Filter
support screens and module components are equipped
with gaskets providing a leak proof seal during the sam- Magne-
pling process. helic

Fiiter Holder Support

Filter Retaining Ring

Dual Chambper
Sampling Module

Aluminum
Shelter

Air flow rates are infinitely variable up to 280 liters per
minute. The voltage variator adjusting screw alters the
blower motor speed to achieve the flow rate desired. Exhaust i
The air flow rate is measured through the flow venturi Hose~__{,,
utilizing a 0-100” Magneheiic Gage. Periodic calibration ;
is necessary to maintain on-site sampling accuracy.

Voitage Vanator ?
Elapsed Time !ndicator

Biower Motor
A nonresettable, elapsed

time indicator verifies accum-
ulative intermittent sampting

A 7-day skip timer is included as standard and permits
weekly scheduling with individual settings for each day

and 14 trippers to turn the sampler on and off as desired.
Any day or days may be omitted. Day and night periods
are distinctly marked. Other timers and timer/program-
mers are available optionally to suit any sampling re-
quirement.

Priced separately, the cali-
bration kit includes a man-
ometer, calibrator and cali-
bration curve nested in a
carrying case. The calibra-
tor attaches directly ta the
top of the fiiter holder elimi-
nating the need to disas-
semble the sampling unit.
it affords precise calibration
of the sampler and is espe-
cially recommended for cali-
brating the Modei PS-1 PUF
Sampler.

Qutsi

Seven-Day
Skip Timer

N — . g S S e e

time periods as well as total
elapsed time of operation.
Calibrated in tenths of a min-
ute, the unit has a total reg-
ister of 99,999.9 minutes.

The GMW Model PS-1 PUF Sampler is shipped completety
wired and assembled, ready for operation. Ali components
are housed within the anodized aiuminum shelter for

maximum pratection.

SPECIFICATIONS:
Amperage - 8.0

Wattage - 960

Max. Flow Rate - 280 liters per
minute

Power Source - 115V, 1 phase,
60 Hertz {other electrical char-

" acteristics available on request)

Net Weight - 65 Ibs.
Shipping Weight - 75 ibs.

fomms e - = bt o e i 2 G RTERB e e

de Ohio caii toii free 1-800-543-7412

i—waw-—!

/ o
7777 GENERAL METAL WORKS INC.

; ,- Fi

Sulletin Na. PS-1

A Subsidiary of Andersen Samplers, Inc.
145 South Miami Ave. / Village of Cleves, Ohio 45002/ Tel. 513-941-2229

4M-LC-1083
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PREPARATION OF PUF AIR SAMPLING CARTRIDGES

SCOPE AND APPLICABILITY

This method describes the preparation of ambient air sampling
cartridges for the collection of airborne polychlorinated
dibenzodioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs). The
sorbent cartridge consists of a polyurethane foam (PUF) plug contained
in a glass cartridge.

This method is restricted to use by or under the supervision of
analysts experienced in the preparation and analysis of sorbent
cartridges for semi-volatile organic compounds.

SUMMARY OF METHOD

PUF is cleaned via soxhlet extraction, dried, and used to prepare '
sorbent cartridges for use in the collection of airborne PCDDs/PCDFs.

INTERFERENCES

Method interference may be caused by contaminants in solvents,
reagents, glassware, and other sample processing hardware which can
contribute interfering artifacts precluding proper interpretation of
analytical data. Provisions will be made to minimize these interfering
substances during the sampling and analysis scheme. All materials that
may contact the sorbent media or solvent extracts will be demonstrated
to be free of interferences under the actual condition of this analysis
by selectively analyzing laboratory method blanks.

APPARATUS, REAGENTS AND MATERIALS
4.1 Aluminum foil

4.2 Borosilicate glass cartridges, 60 mm I.D. by 120 mm, indented
20 cm from one end with a stainless steel mesh screen.

4.3 Container for PUF cartridges.

4.3.1 Glass jars, tubes or glass bottles with Teflon-lined or
aluminum foil-lined screw caps to contain sampling
cartridges.

4.3.2 One gallon paint cans with compression lid.

4.4 Die, circular template, 60 mm I.D. -- for cutting PUF plugs

4.5 Disposable gloves - polyester or nylon recommended for handling
PUF cartridges and filters.

2368F PE-509-400




4.6

4.7

4.8

4.10

4.11

4.12

4.14

Page 2 of 5

PREPARATION OF PUF AIR SAMPLING CARTRIDGES

Filters, quartz fiber - Pallflex 2500 QAST, or equivaleht.
Forceps — to handle quartz fiber filter samples.

Glass petri dish - for shipment of filters to and from the
laboratory.

Polyurethane foam - Porous polyurethane foam, polyether type or
equivalent —— 3 inch (7.6 cm) stock material with density of
0.022-0.025 g/cm3 available in 4 ft x4 ft sheets. (Olympic
pProducts, Corp., Greensboro, NC). An alternative source is type
1636 foam available from Flexible Foam Products, Balley Road,
spencerville, Ohio.

Soxhlet extraction system — including Soxhlet extractors (G size),
heating mantels, variable voltage transformers, and cooling water
source - for extraction of cartridges before and after sampling.
Also for extraction of filter samples.

vacuum oven connected to water aspirator - for drying extracted
PUF cartridges.

wool Felt filter — 4.9 mg/cm? and 0.6 mm thick. To fit sample
head for collection efficiency studies. Pre-extracted with 5%
diethyl ether in hexane.

Solvents

4.13.1 Acetone — Pesticide or distilled in glass grade.

4.13.2 Dichloromethane — Pesticide or distilled in glass grade.
4.13.3 Toluene - Pesticide or distilled in glass grade.-
4.13.4 Benzene — Pesticide or distilled in glass grade.

4.14.5 Methanol - Pesticide or distilled in glass grade.

Nitrogen, UHP grade.

5.0 PREPARATION OF POLYURETHANE FOAM PLUGS

5.1

Cutting:

polyurethane foam (PUF) plugs are cut from 3-in (7.6 cm) sheet
stock of upholstery material (polyether type, density 0.0225
g/cm3) using a 60-mm (id) stainless steel cutting die. This die
is turned in a drill-press while a stream of water is directed on

2368F PE-509-400
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PREPARATION OF PUF AIR SAMPLING CARTRIDGES

it to provide cooling. Each plug is cut with benzene cleaned
scissors into 7.6 cm lengths. An alternative approach entails the
use of a nichrome wire heated using a variable voltage regqulator
(variac).

5.2 Cleanup:
PUF plugs are pre-cleaned, if necessary, by Soxhlet extraction:

a. Soxhlet extract foam plugs for 12-24 hours in benzene or
toluene.
b. Remove excess solvent by pressing the extracted plugs

against the inside of the extractor apparatus. Remove the
remaining solvent by placing the plugs in a clean vacuum
desiccator or oven, heating to 40°C and drawing clean UHP
nitrogen or other suitable gas through them.

6.0 PREPARATION OF THE FILTERS

The glass filters will be prepared by baking in a muffle furnace at
245-275°C (500-550°F) for 2-3 hours or rinsing with methylene chloride
or air dried in a fume hood. After muffling the filters will be cooled
in a drying oven at 103°C (215°F) for half an hour and then desiccated
in individual glass petri dishes for 6-8 hours. Three filters will be
set aside for the QA/QC check. One filter will also be set aside as a
laboratory method blank.

7.0 ASSEMBLY OF THE SAMPLING CARTRIDGES
7.1 Carefully place the PUF plug into the benzene rinsed glass
sampling cartridge with forceps (see Figure 1). NOTE: It is
important not to touch the cleaned PUF with bare hands. Latex
gloves should be worn at all times and care should be taken to
handle plugs only on benzene cleaned aluminum foil and with
benzene cleaned forceps.

7.2 Wrap the sampling cartridge in benzene-rinsed aluminum foil and
store in benzene-rinsed glass jars until ready for use. The caps
of these jars are also lined with benzene-rinsed foil.

7.3 The sampling cartridges are now ready for use. It is suggested
that each group of cartridges be assigned a lot number.
Representative cartridges from each lot should be subjected to a
quality control check as described in Section 9.

8.0 QUALITY CONTROL AND ACCEPTANCE TESTING OF PUF CARTRIDGES
Representative cartridges from each assigned lot are submitted for a
quality control check, consisting of a sample preparation and analysis

scheme identical to that prescribed for actual air samples. Acceptance

2368F PE~509-400
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'PREPARATION OF PUF AIR SAMPLING CARTRIDGES

criteria should be established consistent with the detection limits
anticipated for each compound. An upper limit of acceptarnice criteria
of 5 pg per cartridge for each compound has been suggested. It is
imperative that all the sampling cartridges from a given lot be
recleaned if the quality control sample(s) does not satisfy these
established acceptance criteria. In a similar manner, solvents and
reagents prescribed in the analytical procedures must also be evaluated
using established criteria.

SAMPLE COLLECTION

Procedures for sample collection shipment and storage are outlined and
described in Appendix A of this document.

2368F PE-509-400
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APPENDIX F
TOTAL AND/OR 2,3,7,8-SUBSTITUTED DIOXIN AND
FURAN ANALYSIS
STATEMENT OF WORK
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I. Intreclucsticen

Tr folleoewing method is desigred for the analysis cf
c orireted dioxins, furens, and PCP's in =a variety of
rz.:ices, ircluding water, sedizent, so0lid westes, and gerrlirg
treins (resins, izpringers, etc.), used for etack erissiore.
Tre me<hod descrides in detail how these analyees are perforczé
at ENSECO-CAL lat, and include procedures fron severe]
different metheds, including the Region VII 2,3,7,8-TCLL
Protioccl, Method 8280, and the ASNE Analytical Protocol. These
rethods 211 depend on the Princirle of quentiteticern by isctere
dilution for precise end accurate quantitetion. An essentia?
Fert o©of these enelyces e obteining the necessery 13C12—
irternal stendards, whick are currently aveiletle through a few
Eelect Esources.

One key ingredient to this method is the ability to "pick arnd
chocse" the Brrrorriete extraction angd cleanuy orticers
dererding on the Ferticular metrix of interest. Ary methed fer
Cicxins end furerns gust be designed with the flexitility needed
to ccre with a variety of extraction end cleenup problerms

[ Y]

Il1. ESeocre en Arrlicerility of Methrod

The anelytical Frocedures described here are aprlicedle for tre
deterziretion of polychlorineted dibenzo-p-dioxins (FCDI),
citerzofuraens (PCDF) eng rolychlerineted biphenyls (PCP's) ir
Btlack effluerts fromr corbustior Processes. These me*hods zre
also sprlicable to residue? cozbustion products such as bottor
and preciritetor ash, sedimente, s0lid wastes, waters, or
rinsate/solvent sarples. the methods presented enteil additicrn
of isctopicelly-labelled internal etenderds to all serrles in
Enowr Quantities, extracticn of the earple with erprropriete
orgeric solvents, preliminery fractionation end cleanup ¢f tre
éxiracis using a segquence of liquid chromatography columns, ard
enely¥sie of the procescsed extract for PCDD, PCDF agnd PCR's
usirg coupled gas chromatography/mees Epectrometry ()GC/N3).
Verioue performance criterie sre specified herein which the
gnelyticel data pust setisfy for quality assurance purpcses.
Trese represent pinigur criteris which must be incorporete?
into any program in which PCDD and PCDF are deterrined in
cozbustion product Barrles.

Tre method precenied here is designed to indicete the totel
ccncentraticn of the isomers of several chlorinated classes of
PCID and PCDF (thsat is total Cl14<C18 dioxins ang furans) as
well as the total concentration of mono through deca PCB's. It
is also designed to yield definitive inforration or the
concentration of individual PCDD and PCDF isomers including
isomers with chlorinee in the 2,3,7,8-positions. Of the 75
Eeparate PCDD
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end *3% PC™F igomers, there are 22 TCDD, 28 TCDF, 14 PeCDD, 2&
Pel’ ) JLD, 16 ExCLF, 2 EpCLD, 4 EpCDF, 4 HpCDF, 1 OCLL
Bri . C7 tr-ce isomers the following represente the
2,3,/ % v ituted iEeomers.
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The enzlyticel method presented herein is intended to be
errlicerle for determrining PCDD/PCDF present in the
ervirenrental producte 8t the prg to ppr level, but the
gensitivity which cen ultipetely be achieved for & givern sexrls
will derend upsr the tyres and ccncentretions of other chermicel
coryourds in the Berrle, as well &s the originel sarrle Bize
er.d the instrument sensitivity.

Thie re*hcd is restricted to use onrly by or urnder the
supervisicn of enelysts experienced in the use of ges
chroratograrh/rass spectrozceters ané skilled in the
interpretstion of mass epectir

Because of the exirere toxicity of these corpounds, the analyst
rust prever: exposure to himself, or to others, by materiels
knowr or believed to contain dioxins snd furars. Section IV of
this methoé ccntains guidelines and protocols thet serve as
minirur safe-handling standard in a2 limited access laborstery.

2. The abbrevietions which are used to designete chleorineted
didernzo-p~-dioxins and dibenzofurans throughout this documernt
are as follows:

PCDD-Ary or ell of the 75 possible chlorinated dibenzo-p-diocxin
1ECIers.

PCDF-&ny or all of the 135 possible chlorinated didbenzofurean
l1gczers.

TCDD-Any or ell of the 22 possible tetrachlorinated didenzo-p-
dicxirn iscrers.

TCDF-Any or all of the 38 possible pentachlorinated dibenze-
¥UTen isomers. .

PeCDD-Any or all of the 14 possible pentachlorinated divenzo-p-
dIoxin isorers.

PeCDF-Ary or all of the 28 possidle pentechlorinasted dibenzo-
Turen isomers.
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DD-Arv or all of the 10 possible hexachlorinated didenzo-r-
Cro. .
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noie me
'-=Ary or ell of the 2 possitle heptachlorinzted didberzo-p-
in iscrcers.

ErCDPF-Ary or a1l of the 4 possible heptachlerineted dibenzo-
Furer .

T
X

p]

iscrers.
OCDD-Octecrlorodibenzo-p-dioxin.
UCTT-COctachlercl@idenzofuran.

Srecific Ileomers - Any of the atbrevietions citeéd ghove may be
ccrnvertel 1c desigrete a specific isomer by indiceting thre
exact pesitions (cerbon etoms) where chlorines are locetes
within the meclecule. For exercple, 2,3,7,8-TCDD refers t¢c orly
cne of the 22 possitle TCDD isomers - tha* isomer which is
chlerireted in the 2,3,7,8-rosition of thre dibenzo-p-dicxir
rirng structure.

IJI. Ir+erferernces

Metrcd irterferences rzy be caused by contarinents in eclvents,
reagernts, glessware, end other sazrle processing herdware thet
lees to discrete ertifacts end/or eleveted backgrourds at the
icrns conitcred. All of thece materiels pust be routinely
dezcrstrated to be free frer interferences under the cenditions
cf the erelyesis by running leboretory method blanks es
described in Sectiorn VIII.

Trhe use cf high purity reegents and solverts helps to rinircize

irterference problers. Purificetion of sclvents [
distilletion in all-gless systers mey be reguired.

Katrix interference zay be caused by contezinants thet are
ccextracted frecr the sarple. The extent of matrix
irterferences will vary considerable fror source to source,
derernding uporn the nature angd diversity of the sarple. Dioxins
end furens are often associeted with other interfering
chlorireted cozpounds which are 2t concentrations seversl
pegritudes higher then the dioxins or furans of interest. The
cleerup procedures in Section X cemn be used to overcome many of
these interferences, but unique sarples mey reguire sdditionel
clearur arrroaches or instrurentation with greeter resolving
rewer (ERMS) to eliminate felse poeitives and achieve the
required detection limit.

Trhe cclumns used, DB-5 end/or SF-2331 will resolve 2,3,7,8-
Bubstituted dioxins and furans from the other isomers.
Fositive results odbtainead using any other GC colurns pus+ be
shown to be isomer specific.
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IV. Sefety

ety 1-a22%ices ec outlined in Erf

EXSECC/CAL 1 b z
o S ior. 5 ((ctulﬁr “Q8. vercgior).

/
Fethod B 8”

In mddition to EFA NMethod BZ2ED concerns, the anelyst eh culd

note thet flne’y divided dry soile or ash contarineted with’

dicxins or furans are particulerly hezardoue becesuse of tre
potentiel for inheletion and injecticn. It is recorzended that
such seryples be processed in & confirzed environcent, such es e
hced cr glove box. Let personnel handling these tyres cf
sexzyples should also weer masks fitted with charcozl abscorbent
redie tc prevent inheletiorn of dust.

V. Agreretus and Kzterials

All glessware is initielly cleened with esquecus detergent and
ther. rirnced with tep water, deionized water, acetone, tcluere,
end gethrlene cblorlde. Other cleaning procedures mey be used
es long &= eccertetle method blenks are obteined.

Grat szz;le bottle - gless, pint voluze, fitted with screw cers
lined with Teflon. Foil mey be substituted for Teflon if the
geezrle is not corrosive. If arber bcttles are not aveiledle,
protect secrlee fror light. The container must be weshed,
rinsed with ecetone or methylene chleride, and dried before use
to cirizize contezineglion. '

Clearly letel 211 samrles &s "FLAMNMABLE SOLID"” end ehic
scccrding to DCT reguirements. See Arprendix B for deteils.

Corcertrator tute, Kuderne-Danish - 10 zl graduzted (Kontes-

K-570050-1C25 or equivaWent). Caelidbration rusi be checke?d e*

the vcluzmes errloyed in the test. Ground gless stoprer is usel
to prevernt evaporation of extiracts.

Eveporative flask, Kuderna-Denieh - 500 ml (Kontes
K-570001-0500 or equivalent). Attach to concentrator tube wit
ETrings.

Snyder colurn, Kuderne-Danish - three-bell mecro (Kcontes
K-503000-0121 or equivalent).

Miniviels - 1.0 mnl viels; cone shaped inside tc eneble rerovirg

very sceall sa_ple ; heavy wall btorosilicate glaes; with Teflon
feced rubber septa and screw caps.

Soxhlet Apperatus - 1 liter received Kontes #K-601000-0724, 1
liter hesting mentle Kontes #K721000-1000, Allihn condencer
Korntec FK2456000-0022, soxhlet extractor Korntes #K-586100 with
zcdifications.
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Gas Chrometcgraph - An analyticel Eycster corplete with g811

required eccesscries ineg w3, £ .r° 5, aralytical colucmrce,
eand gasee. The i .jectic pcs 2u t- decigned for cepillery
colurrns. Either srplit, epli*ies.., - on-coluzn infecticr

techniques mzy be emrloyed.

Rotery Everocrater, Rétovap R (or equivalent), Brinkrenr
Instrurents, Westbury, NY.

Nitrogern tlowdown mprparatus, N-Evepr Analyticel Evepcrator Ncéel
11 or equivelent), Organometion Associates Ine.,,
-Nerthberough, MA.

Nitrogen obteained fror dbleed fror liguid nitrogen tank. Tre
erreniel methods mey have additionsl specialized glaseswzre.

Dispeseble ipet, 5 3/4 inches x 7.0 pz o0.4d., Cetelog Xec.
14672-20C, VW= Scientific, Inc., Kerses City, MC.

Cocluzrs

A. 6C ¥ leng x 0.32 pr ID glass, cozited with DB-5.

E. 60 M long x 0.22 mz ID fused gilice capillary SP-2221 (cr
S¥z330) 0.25 file thickness.

C Otrer ccluzns cen be used ae lorng &s it is demonstretes
thet 2,3,7,8-TCDD is recsolved fror the other 21-TCDL
isozers.

D. Either a 30 or 60 meter DB-5 fused silice column rey be
used to anelyze tetre through octechlorodibenzodioxine eni
dibernzofurans. Thieg colurn ie not corpletely icscrer
specific but it does &2llow anaslysis of hexa, hepta and
octeckloro corpounds with reasonable dispsatch. :

E. Ecth m 60 meter DE-5 and m 60 meter SP2320 colucn are
reguired to dc 2,3,7,8-substituted tetra-octa dioxins and
furen anzlyeis.

Mass Spectroreter - Either low resolution mass spectrometers
(LEMS) or high resolution mass spectrometers (BRMS) mey te
used. The mess spectrometer must be equipped with a 70 volt
(norinel) ion source and be capatle of acquiring ion abundance
date in reel time Selected Ion Monitoring (SIM§ for groups c?f
€ix or mcre ions. The electron impect ionizetion mode must de
usec.
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GC/¥S interface - Any gas chrozatograph to mazes spectrometer
interface cer te used that achie.cs 4hat “he -eguirements c¢*
Section VIII. Glass or glegs-line  gz.:ris's e.: recomzended.
Glass surfsesces can be deesctivetel ty gilernizing witrn
dichlorocdimethylesilere. To achieve gexizur serncsitivity, the
exit end of the carillary cclurn should be plazced in the ior
scurce. A short piece of fused silice capillary car be sued ac
the interface to overcomre protlems mcssocieted witr
Etraightening the exit end of glass czrillery colucns.

N

The SIM datz ecguired during the chrometographic prograc cen be
acquired under corruter conirol or as reel time anzlog outpul.
IT corputer control is used, there must be sofitwere aveiletle
tc rlot the SIM dete and report pesk height or eree for any ion
tetween specified tire or scan nucber limits.

Belance - An2lyticel, capatle of accuretely weighing 0.0007 g.

V1. FKRezperts

£11 TCDD eterderd eclutions utilized pust be verified b3
corperiscn tec 2,3,7,8-TCLC check stenczrd solutions mveilerle
fror EFA (Environzental Monitoring Systems Leb - Les Veges).
Surrcgezte and internel stenderd eolutions of 37C14-2.3,7.8-TCED
(z21 wz 228) ernd 13045-2,3,7,8-TCD2 (zol wt 332), respectivelr,
cen be prerered fror pure standerd meterisls or purchased as
ecluticns. Trhese etanderds can be obteined from commercial
scurces (KOR Isotores, Fifty-=ix Rogers Street, Cez>ridge, Mt
02142 and Carcbridge Isotope iadorateries, Inc., 141 Magazine
Street, Cermtridege, MA O2139§. The standards should be enelyzed
tc verify the atsence of contribution ¢f na*tive 2,3,7,8-TCIC.
Frerare e mixed stock solution of 13C1,4-2,7,7,8-7CDD &t 2.5 ng/
vl end 13c1‘2-2,3.7.89-TCDF gt 2.5 ng,ul in isoocteare ty
eprrerrietely diluting the commercial standards. A werking
solution is then prepared by dilution of the stock soluticrn.

Freprare e cixed solutiorn of 13015-1,2,3,7,8-PeCDD,
13Cy-1,2,3,6,7,8-ExCDD, anz 13C-1,2,3,4,6,7,8-E;000 each e+
1.0 ng/ul in tcluene by aprropriate dilution of commercisl
gtandards.

Prepare sepzrate soluticns of 13C15-0CDD and '3Cy,-0CDF emch et
5.0 ng/ul in toluene by eprrorriate dilution of cormrercie:
gtandarés.

Preprere cixed soclutions of 2,3,7,8-7CID, ,2,3,7,8-PeCDT,
1,2,2,4,7,8-ExCDD, &nd 1,2,3,4,6,7,8-EpCDD at 0.1 ng/ul and
OCDD 2t 0.5 ng/ul in toluene by appropriste dilution of
corzzerciel standerds.
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Prerere a rixed solution of 2,3,7,8-TCDF, 1,2,3,7,8-PeCDF,
1,2,2,4,7,8-ExCDF, and 1,2,3,4,6,7,B-E7Cl " gt M. wn/o- arl
OCDF at 0.5 ng/ul in toluene by aprro; iat: Ai° .4; o, ¢+
cocmercial standards. _

Celibretion S+enderds

Trhe celibraticr standard sclutions conteir arzunts of internzal
etandard (2.5 prbd equivalent) and surrogate standard (1.0 pr:
equivalernt) witk veriedble arounte of netive standerd. Tre
described solutions are eguivelent to netive TCIDL
concentiratione of 25, 5 and 1 PPt for 10 grar sacples with 5C
ul extrect volures. Sogme sarrles maey require extending the
celitretion range beyord 25 Ppb. Thie will require the usce of
corrercielly supprlied native TCDD stenderds. Additional
calitretion etenderds equivalernt to 100 Prd (20 ng/ul of ne<ive
TCIL) and 200 prbd) (40 ng/ul) are recomrended. Eoth sheculé
cortein the internal standard TCDD &t 500 pe/ul. It ie ne+
necessery to add the surrogete standerd to these higrher level
standerds. Sore sarrle sets may reguire standards which extend
tc the curve tc .1 er .01 prd.
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The analvsis of sdditional specific chlorodioxin isomers
requires the lat heve guantitetive gterdards of these “BOReTS.

few isomers are in fact (as oppesed to "in catelogue’)
petuelly comzercielly evailatle. We heve pcquirec¢ as uzny
igorers (especielly 2,%,7,8-subs*ituted) and cother CDIl'e arid
CIF's ms possible. Most of these come fror Chrie Raryre cf the
Uriversity of Umea, Sweden. Our collection can be found in
Tarle 1 arnd II.

Interrzl Stenderds

The arnelysie cf 2,3,7,8-substituted furens_at high precielicn
and accuraecy is possible only if 37c1 or 13C12—2'3,7,8-
gubstituted internel stenderds mre availatle. The irterrnzl
gtarderds are necessary for both precise location (+ 1 scar) cn
ress chrocatogrars and correction for losses incurred during
extraction and cleanup. CAL Lab has purchased all of the
2.%,7,B-subetituted dibenzofurens end dioxine end prepared
gtzrndards arnd eriking sclutions.

gigh Level

Corine errrcrriate voluces of individuel and mixed standards

golutiors with e measured emcunt of tetradecene to obtein e

eclution_of C1,-C1g-DD's, C1s-Clg-DF's, spd 13Cyp-0CDI et 5.0
/ul. 13 ~ n 4 € 3

ng ul, C12-«18--17-DD'5 et 1.0 ng/ul, 3C12-2,3,7,8-TCDE en?

13¢y2-2,3,7,8-7C0F et 0.5 ng/ul end 37€1-2,3,7,8-TCLD et 0.2

ng/ul after excess solvent is recovel by nitrogen blowdowrn.

¥ediur level

Cezrire mprropriete vcluzes of individuel and rixed stenderds
gclutione witr & meesured amount of tetradecene to obtelin =
sclution ¢f Cl,-Cl7-DD's and Cls-Cl7-DF's et 1.0 ng/ul, 0CDD
erd OCDF betr et 2.0 ng/ul, 13C 2-OZDD at 5.0 ng/uL, 13C12-C15-
C1--DD's at 1.0 ng/ul,_)}3Cy2-2,3,7,8-TCDD and '7C42-2,3,7,8-
TCLF et 0.5 ng/ul and >7C1-2,3,7,8-TCDD at 0.2 ng/ul efter
excess solvent is removed by nitroger blowdown.

Lew Level

Coztine sppropriate volumes of individuel end mixed standards
sclu*tions with & meesured azmount of teiredecene to obtein e
geciutior of Cl,-C1--DD's and ClA-Clz»DF‘s et 0.2 ng/ul, OCID
erd OCDF both st 0.5 ng/ul, 12C12-0CDD et 5.0 ng/uL, 13C12-C15-
Clz-DD'e g+ 1.0 ng/ul,_13Cy2-2,3,7,8-ICDD and 15C42-2,3,7,8-
TCEF et 0.5 ng/ul end 37C1-2,3%,7,8-TCDT et C.2 ng/ul efter
excess sclvent is removed by nitrogen blowdown.

Callfornia Analytical Laboratorles sovsono ENSECO ncomoesns
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Sriking Stendard Solutione

Internel standerd/surrogate molutions are added to all sarylec
priot to extrection.

Thoee eeryles desigreted for netive Epiking receive mliquots of
native lscrcer sclutions (made up of at leest one 2,3,7,8-
gurtitued igcrmer for ezch cengener) in edfitien to the interre:
standerd/surrogete eolutions Prior to extracticn.

Colucr Perforrznce Solutien

Fech vizl cornteiring the colurn perforrance mixture containe
aprrcxicetely 50 to 100 nenogracs each of geven TCDD isogers
(2378, 1478, 1234, 1237, 1238, 1278, erd 12€7). To the solid
zixture 2dé¢ 250 microliters of the spiking standerd sclution
containing 250 pg/ul of interrel steniasrgd end 10C pg/ul of
Burrogate standard. The arpreximete concentrations of
un}abeled TCID isorers will thue be in the renge of 200 to 400
pe/ul.

A1l eterdards pust be stored in an isoletesd refrigerator ard
Protected frecr light.

Steck stendzrd eolutions should be checked frequently for Bigrs
cf degrzdzticn or evarcratior, especielly just prior to
Prepering celibretion etanderds or spiking solutions fror ther.

Celidbreticn eterders eclutiens must te replaced sfter gix
mcnths. -

Sulfuric Acig (Conc.) - (ACS) Ep. gr. 1.84.

Methylere chloride, hexane, benzene, methyl alecchel,
tetradecene, ard other solvents -~ pesticide quelity or
equivelent. .

Sodiur gulfete - (ACS) Granular, anhydrous (purifiead by heatirng

at 400 C feor four hours in a shallow trey or zethylene chloride
extrection). »

Silice gel - for colurn chrocatcgrerhy, type 60, EV Reagert,
100-200 meskr, or equivalert. Soxhlet extrac*t with methylene
chloride, ard ectivate in = foil covered glass container for 24
hours at 130 C.

Aluzine - geidic, AG-4, Eio-Rad laboratories (cetelog No.

22-1240 or equivelent), Soxhlet extract with methylene
crhloride, and mctivete in e foil covered gless container for 24
heours at 190 C.

Alurine - basic, Woelr activity grade I or equivalent (activate
et 600 C for 24 hours), ICN Nutritional Biochemicals,
Cleveland, Ohio.

California Analvtical Laboratories sovuiono ENSECO IR ORPORA™E 2

o




10

Sulfuric Bcid - impregneted silica gel (40¥ w/w) = add tvwo
parts concentreted sulfuric scid to three perts silice gel Ir &
screw carped bottle &nd mix with & glass rod until lump free.
Cardecpak C, 8C/100 mesk, cstalog nc. 1-025&, Supelco, Inc.
Bellefeonte, PA. Celite 545, not acid weshed, cetalog no.
C-~-212, Figher Sciertific Company, Pittsturgr, PA.

VII. Celitreticn

Celibretiorn must be done using the internsl stendard techrnigue.
By injecting calitration stenderde estatlieh icn resgponse
factors for Cl; - Clp dicxins ard furans {D/F) versus the
erprorriete invernel standards.

Netive - I.E

C¢4-Furen T5C-TCDF
Cls-Dicxin 13c-TCDD
37C14-Dioxin 13c_rcop
Cls D/F 13C-PnCDT
Clz D/F 13c-ExCID
Cls D/F 13C-EpCID
Clg D/F 13¢-0CID

Using stock standerds prepare GC/NMS celidretion etanderds
ecuivalert to 1 prt to 25 ppt (0.2 ng.ul to 5 ng/ul). Use tn
focllowing three concerntrations as the deily werking stendardis.

0.2 ng/ul Clgs-Cls D/F
.5 ng/ul Clg D/F

1.0 ng/ul Clgy D/F

1.0 rng/ul Clg-Cl7 D/F

2.0 ng/ul Clg D/g

5 ng/ul Cls-C2v D/F

5 ng/ul Clg D/F

Using irjection of 1 to 3 ul (normazlly 2 ul) tsbulete pesk ares
respcnses egzinst the concentration of the native D/F versus
trhe aprrropriete internsl stzndard.

Celculate the relastive response factor (RRF) for both the
native D/F anéd surrogzte using eguation 1 and 2.

Icuzticr 1
(RRF for native D/F) RRF = A Cig/f1:5Cq

See Tatle III for aprrcocpriete masses to be used in caslculation.

Californla Analytical Laboratories aovsonos ENSECO ncoemorazz
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Equaticn 2
(RRF for surrogate - 37C1,4-TCDL) RRF = AgsC1s)/(A15Cas

The 32€ response must be corrected by substracting 0.009 of tre
322 resronse. :

Secrle /e Irterna) Stendard n/e
CI4—F 306 318
Cl,--D 3222 334
27C14-D 328 3324
Cls-F 322 370
C12-D 358 370
Cle-F 276 404
Clg-D 2g2 404
C17-F 400 43¢
Cl9-D 42¢ 438
Cle-F 442 472
Clg-D 460 - 472

The REF Values cover the working range for netive dioxin/furars
cust be deronstreted to be constart (<10¥ R3D). The everage
(RF pust be used for celculetions. The RET must be verified crn
each werk shift of 12 hours or less, by the measurement of ore
or mcre celibreticrn standerds (one rust be the rid-rarge
etandard). If the response for D/F veries fror the predicted
respcrse by more than + 10%, then & new celibretion mus< be
perfcrped. -

Tre surrogzte standard RRF rust be deterpined fror the saze set
of three czlitretion etandardes which contein a constant azcur+
(1.0 prt equivzlent) of surrcgate sterdard. The surrogate RFZ
rust also be verified on each work shift of eight (8) hours or
less. If the response varies by more then + 10% fror the
rredicted resronse, the test must be repeatel or a new
celibretion must be performed for the surrogzte compound.

VITI. Quelity Control Requirements

1. Zach sazple (10 gr nominal) must be dosed with known
quantities of internsl standards (Cly [2.5 ppb], Cis-Cly [5.0
pr2 ), Clg [12.5 prt]) ang surrogate standard (eguivelernt tc 1.0
rrt). These velues inevitetly change depending or Berrle size
and matrix. "Surrogate" spikes vary between 1 ng and 10 ng per
sarrle. Internal standerds eirilarly vary.

The action limits for surrogate stenderd results will be + 404
of the true value. Sazrles Bhowing eurrogzte standard results
outside of these limits must be reextrected and reenalyzed, ari
valid exrlanetions given.

Callfornia Analytical Laboratorles soviono ENSECO comoriin
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2. A leYroretory "method blank" must be run aleong with esach set

of Berzrles or labd tickets with sirilar matricies. A method

blenk is performed by execzuting mll of the specified extractior

erd cleanur =teps, except for the introduction of the garrle.
cf tlank is mlsc dosed with the internal etandard and

¢ gtandard.

T ‘11 perforz eveluetion serrlecs (i.e., blind
field egrikes) eriodic basis throughcut the ccurse ¢f g
givern project. Further sazrle mnalyses will not be permitted
if the perfeormence criterie are neot achieved. Corrective
acticrn rust be teken and demonstreted dbefcre saczple mrnalyses
cern TesSure.

™~ -
3- “he le*
e

Lo R 4
D s

A method bvlank netive srike can be rurn in cases were 2
rative erike ig not pecssidle, such es segzents ¢f the ro
r=thcd S sazple treir.

4. Quelitetive Requirerents. The fcllowing requirercen
be met ir créder tc ceornfirmr the precence of nsiive Clg ¢t
dicxins erZ furens (L/F). :

a. Ine monitcred mess ratio must be within + 15% cf thre
gieriard retio for eech m2ss peir. .

b. Icns pust ell be present and meximize together. Tre
Eigrel to meern ncise retic mwust be 2.5 to 1 eor better for ell
icrne. The level cen be pre-detercmined by the instrurcent
scitwzre.

e within

c. Ihe retention time of the netive congener gust :
rec
o+

b
+ 0.005 RRT units of the standard ERI. Thie relestionsh
netive gutstituted CDD'e end CDF'e en their isctoricall
larelled 1.5, mpust be mzinteined.

Kh ook

y

d. Iegorer specificity must be dexonstrated initially end
verified cnce per 12-hour work shift. The verificetion
coneists of injecting a mixture containing TCDD isomers whickh
elute close to 2,3,7,8-TCDD. This mixture will be provided ty
Ert. It contzins seven TCDD iscmers (2378, 1478, 1234, 1237,
1238, 1278, 1267) including those isomers which are known to be
the most difficult to sepesrate on SF2330/SP2331 coluzns an?d
Biriler columns containing cyanoalkyl type liquid prases. The
colurr performance solution (Section VI) must 2lsc contain botrh
isotcricelly ladbeled 2,2,7,8-TCDD standards. The solution mus:
be eralyzed using the sesme chrometographic conditions and mass
epeciroretric conditions as is used for other gactles and
gtandards. The 2,3,7,8-TCDD mucst be sererated fror interfering
isopers, with no more tharn a 25% valley relative to the
2,3,7,8-TCID peak.

California Analytical Laboratories soveo.o ENSECQO ncoreosass
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Drew e baseline for the isomer cluster representing 1478, 237¢g,
1227, 1238, an¢ 1234-TCDD. Measure the dietance x frorm the
"#7t 7 'ne to the velley following the 2,3,7,8-7CDD peak.
‘c€ 2 over distance y times 100 is the percent valley

g Ldst net exceed 25. An exarrple is given in Figure 1.
-t.eSriteriar 12342 and 12378 PrCDF; 12347€ and 123468 EyxllL
rist be resclved cn & 60 meter cclurmr. A €09 valley is
etteingrle.

. Irn cases where no netive 2,3,7,8-TCDD is detected, tre
actuel detectior limit must be estimeted and reported based o=
e sigral to noise ratio of 2.5 to 1 at the aprropriate mass
rarnge. Meesure the mean noise for the retention window of earr
congener mass chrozatograr. Multiply the roise by 2.5 anid
calculate the detection limit according to Equetion 3. If er
interfering signal is Fresent in the mass windecw choose the ior

" net interfered with to calculate a detection limit ueing

ecustion 3. If beth icns have interferences which are more
than 2.5 times the noice, corpute the detection limit ueing the
ress which will give the most congervative result. (The 2.5 x
ncise level ie indiceted by & line on the mass chromatograzcs,
and is controlled by the N commend in chro).

Tre retention window is defined as the period of elution for
each of the congener groups starting at the point where the
first isomer elutes and ending at the point where the lest
isomer elutes. Retertion time windows for each iscrer grour
cen be predetercined by shooting the cozplete C1l,-C2 dioxin
erd furen retention time window. Mix stanéard prior fo sarrle
arelysis and whenever the retention times shift sgigrificantly.

€. For each sarrle, the internsl standard must be Present with
et least a 10 to 1 signal to ncise retio for both mess 322 gni
pass 334. Alsc, the internsl standard 332/324 retio must be
within the range of 0.67 to 0.87.

7. Wrere Brrropriete, "field blenks" will be provided to
monitor for possible cross conterination of sazples in the
field. The "field blank” will consist of uncontarinated saryle
(i.e., background soil taken off-site) anéd/or equiprent
rinszte.

5
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T¥. Sezrle ¥ traction

cevtion: ¥r 2 using this method to enelyze for dicxine ari
surers, e.l ¢fthe fellowing operations should be perfcrzed ir
g licrited accese latoratory with the analyet weerirs full
prectective covering for all expcsed skin surfaces.

1. Resin, sediment serrles, or highly organic Bolids (ashes,
0illy filters) - Soxhlet Method

The scxhlet apraretus should be pre-clesned by ar &€ hr.
socxhlet, discard thie sclven:.

Add 20 g Ka2S04 to the thimble.

Weight 10 g of sacple on top of the Nz2S0OR.

Mix irredietely and add I.S., see flow chart.

Add spike solution if appropriate.

Flece thieble in soxhlet arperatus, add 250 zl of
extracting sclvent (see flow chert) to receiver.

fsseztle scxhlet, turr on heating contrc.: and cocling
water, allow to exiract for 1€ hours.

Trerzfer to & 500 ¢l round bettoz, add ca. 500 wl Cl4.
Retc-evar to Cl4, if benzene or toluene wae uced Be the
extracting sclvent, add 50 w1l hexane to the R.E. =2nd roto-
evep to Cl4.

Trensfer the extract to en B rl test tube with hexsne.
See aside for coluzn clesnups.

2. Water Sacples - EPA Method 613 exiraction, EPA Method BZ280
cleer-ur.

Place eliguot of saxple into approrriate size separsator
funnel. .

Add 1.5., use amocunt specified by flow chert.

Add epike sclution if appropriate.

Extract the sample 3 times with 50 ml portions of MeCL2.
Corbine the extracts and {our through Ne2SC4 intc & rournd
bottor flask, add ca. 500 ul tetredecane.

Rcto-evap to the tetradecane.

Transfer the extract to an 8 pl test tube with hexeane.

Set aside for column cleanups.

3. Wires

Trarsfer wipe to a flask, add I.D.

Add 50 ml benzene end 100 ml hexane.

She¥e 1 hour, filter intoc R.B. add ca. 500 ul C14.
Roto-evap to Cl4, add 50 ml hexane, roto-evap tc Cl4.
Trarsfer the extract to an 8 ml test tube with hexeane.
Set” 2side for column cleanups.

California Anatvtical Laboratories sovuonos ENSECO ncoeosi=s
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4. Sclvernt or Pipento Tarrles
Feesure 1(C.. - . fi =rprorriate volume sarrle into e 287
el F.Z. flacsy.

ACC internel) stan2czrd prg recto-ever to ca. 5 rl.
(if the eliquot does nct concertrate, pess trhrough Ne28le
wit; excess hexane, add ca. 0.5 mls C14, roto-evar tc
Cl4

Trensfer to en 8 gl test tudbe, add 50 ul C14.

K2 to C14 and eudrit for GC/ME anzlysis.

5. Sedirent or Snil Serples - Region VII EPA Protccel er ErL/
CAL 8ZED ’ )

Weigh 10 gr sarrle into = 250 el fleck.

A2d I.S., use arount Bpecified by flow chart.
Add epike Bclution if arrrorriate.

Ald 20 gz N=S0:¢.

Aéd 20 £l MelX ard 150 gL hexare.

Plece or shaler for 2 hours.

Filter ex*rect ints & round bcittozx flack.

AdS ce. 50C ul tetragdecare.

Rcto-evar to thre tetradecane.

Set mside for colucn cleanup.

X. Cleesnur Orticns (see following pages fer detaile)

1. IF:

2. Eegic Alurine

3. Crtion D

4, Ogticn D2

5. "Ztallings NMe+hea"
6. Orption C

4. TFlorisgil

XI. GT/NZ Aralvcice

1. Imzediately before anelysis by GC/MS, adiust the sartle
extrect volure to erproxizately 50 ul or 10 ul es dictated by
desired detection limite. This ad justment may include the
Bedition of 13C15-1,2,3,4-TCDD which is used to monitor
ateolute recovery of the 13cy2-2,3,7,8-1CDD and/or
13¢42-2,3,7,8-1CDF. -

2. Tatle I surrariges typicel gas chrometographice capillers
colurns arnd cperating conditions. Other cclumns and/cr
ccrditions may be used as lorg as isorer epecificity is
dexonstrated. Thereafter a celibration mixture of igomers
should be analyzed on a daily basis in order to verify the
Perforrance cof the gEyster.

Callfornia Analytical Laboratories ovioo ENSECO -vomom=
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3., Anelyze etendards and esezrples with the mecss spectrometler
orereting ir the .elected ior =crnitoring (SI¥) mode ueing &
scen time to give % le -zt Y°ve -nints per peak. For LRMS, use
eccurete mzsses t  one decir:l rlace frexm TeXle IV for the Cl4
tc C18& congeners, =nd tneir wprropriete internel standerde. 15
ERNMS ic decired than eccuresie meeses to four decimpal places
should te used.

4. Celibrete the syster deily as described in Section VII.
The volume of celibretion stearnderd injected ehould te
eTrrocirately the saze as all sacrle injection velumes.

S. Iniect e 1 to 3 ul (normaelly 2 ul) aliguot cof the sazrle
extract. -

€. The precence of Cl4-ClE ccrngeners is quelitetively
cornfirmed if the criteria of Section VIII, Part 7, are
gcrhieved.

7. Fcr guentiteticon, measure the resrcnee of the native
congerer erd the internel standerd mass (see Tadle III). A
correcticrn zust be rade for contridution tc m/e 328 by ary
netive TCID which may be present. To do this, subtrect 0.00¢
of the 322 recsponse fron the 328 resporse. Celculate the
concentretion of netive congener using the relstive response
fector (REF) erd Eguztion 3. If the calculeted concentreticr
ic ehove the upper celibretion range, a srczller sacple eliguct
ruct be extracted and enslyzed or the sezple exiract cculd be
diluted if the interrnal stendard signel to noise ratic is
setiefied. If the native congener is not present, calculate
the detection limxit as described in previous sections.

Fouztieorn 3 (Celeculetion of concentration of netive 2,3,7,85-
Vil )

Concentration, ng/g = (As)(Is)/(Ais)(RRT) (W)

where: As SIM response for netive ion et m/e (see Teble III)

Aig = SINM response for the internal standazrd ion (See
Tetrle 111)
Is = Azzunt of internzl standard added to each sarrle
(ng)
W = Weight of secple in grezrzs, on liters i7

approrriate

Callfornia Analvtical Laboratories ovsoxno ENSECO rcomosaz
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Equetior 4 (Celculation of arount of surrogaste mtandara 37C14

t A [y O=a

Arount in ng = (Ass)(Isﬁ/(Air)(RE?

where: Ass = SIN responce feor Burrogz.z 37C14_2.3,7,8—TCLD ier

et r/e 328+
Aie = SIN response for the internel stendard ion at r/e

322 + 334
Is = Azount of internel stenderé addes to eech eszz:le
(ng)

*wren using 37C1,-7CDD, su“tract 0.00S8 of any 322 reeponse.

g. Co-eluting'impurities re suspected if all criteris excegpt
the isotcre retio criteria are achieved. 1If broed beckgrcour:z
interference restricte the sensitivity of the GC/MS enelyeice,

the erelyst gpust errloy additional cleanur procedures argd
reenelyze dy GC/NS. .

8. Celculaztion of Percers Accuracy of Burrogatie standzra.

%iccuracy = (ercunt peesured in ng/10 ng) (102).

10. Celeuleticn eof Absclute Recovery ie the sere es Equetion 2

but eudrstitute 13C12-1,2,3.4-TCDD for AIS. Is &nd W gre pe-
erriicetle. :

An REF pust be gerereted in e sigilar feshion.
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IFB COLUMN CLEAN UP

Use 15mm column for top column.

A

STINETR

|

~—ry

1l em Na2so4
2g Silica gel 2

Use 22mm column for bottom cclqmn.

f of 15r) capsiull
J -

4y €43% H2504/Silica gel

29 338 1M NaOH/silica gel
lg Silica gel
"’,—f”””’, glasswocl

1 cm Na2s504

2
lg Silica gel 2
2
2

€g Acid alurmina

¢lasswoel

Fre-rinse both eolumns with hexane
Fut one colurn above the other

Add extract to the top column

Elute the top column directly onte
the bottom column with $orl hexare
Zlute the bottonm column with 20 rls
©f hexane == discard in dicxin waste
Elute with 20r] of 2013 MeCl2/hexare
Use tetradecane and N2 as aprrepriate
per flow chart




B’SIC ALLMINA CLERIP (/40 Ry)

/ Usc 1l=r ic shecrt columr

) — lem Ke2Sl4
- 55 basic alemina

j’ “- (>12 hour st 600 C, fresh,< 5 days old)
- lasswocl

'

_ =Add sa~vle with hexane
-Flute with 20=1 hexanc (discerd)
=Flute with B=l 3% mell2/Mhexzne (s2ve)
«Flute with 3571 S0\ MeClZ/hexene.
Usc tezradccan: a~d L2 as aptIrotriste
per flow charct,

N

-1
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Pre—elute:

&)
ir2
drd
2l

TRANETER

Eivte:
ir2
im2
im
1m

OPTION D BEPT 19E3

dispo-pipet
ce charcoal/silica gel

glasswool

Toluene

75:20 Mell2:MeH

1:1 Cyclohexane:MeCl2

hexane

Discard these colur— rinses.

SAMPLE CONCENTRATE WITH HEXANT

hexane

hexane

1:1 Cyclohexane:MeC12
75:28 MeCl2:medH

SAVE ALL ABOVE ELIRTES COMEIND

SAVI NEXT ELUATE ALONT -

2

PATKING:

Toluvene

Use te:radecane amd N2 with the tcluene
eluste as aprropriate per flow chars.

3.635 e2rbopak
1€.45 s:lica gel



CPTION D2 DEC 15684

D<—>

5ml dispo pipet )
(cut ©Xf lcm of tip)

glasswool

0.3g charcoal/:;::::~;:3§“‘-._§-‘~‘~§“

glasswool (at the 2.5ml] mark)

Pre-rinse: )
Srl hexane iIn directiocn A

Turn column eover ]

- Szl hexane in direction B

Pre-elute; 1In dirction B
- 2rl Toulono
drl 75:20 MeCl2:MeOH
Irl 1:1 Cyclohexane:MeCl2
2r]1 hexane
Discard these column rinses.

TRANSFER SAMPLE CONCENTRATE WITE HIXANE

o) S SN .

Flute:
1ml hexane
lxl hexane
Izl 1:2 Cyclohexane:Mell2
dzl 75:20 MeCl2:MeDH

Disca;d above sluates ipto dioxin waste solvent contalner.
Turn colurn eover; eluate in directicn A
SAVE NEXT ELUATE ALONE . i

4zl Toluene
(gentle blow out)

Use tetradecane and X2 with the toluene
eluate as appropriate per flow chart.

PACKING:
3.6g carbcpak
16.45 silica gel

o)
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OFTION C

-Pour the un-toncentrated extract into a separatory
funnel (filter thru s large glasswool plug 1f there
ere particulstes). ’

=®ash the organic extract two times with 50cl portions
of 1ON NaDH, discard the washes.

~Vash the organic layer once with 50=1 blank water,
discard the wash,

——CAUTIOUSLY e

~bash the organic extract two times with 25z] portiens
of con. H2504, discard the wash. .

-Wash the erganic layer once with 50cl blank water,
€iscard the wash. .

~Pass the organic extract thru Na2504 into 8 round
bottoz flask and add ca. 500=1 tetradecane.

=Rciory evaporate as necessary to remcve excess sclvent
dovr to the tetradecane.

=Clea~ up as per flow chart.
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FLORISIL ( OPTION-F )

APPLICATION: Separation of PCB's and TCOD/TCDF.

Flace 209 of florisil (activated overnight at 130 .
180 €) in a glasswool Plugged 15rm x 300mm coclurmn

fitted with a teflon stopcock, add 2em ©f Na2so4 ¢ the

top of the colurn. Rinse the packed colur- with €22
hexane (discard). Place up to Jloml or $arple extra-:
(1n hexane or isooctane) on the colurn with ca. 2r)
hexane (discard). Elute with the following: 200r] or
hexane, 200r1 s} diethyl ether/hexane, 200r] 154
diethyl ether/hexane. collect the hexane and the 6%
fractions together. Collect the 15% fractjon Fezarate,

Acd the sarple and elution volumes Just as the Previcus
volune has reached the Na2soq¢.

The héxane/sl fraction is to be excranged into iso-
octane and concentrated to ar appropriate firal
volume for pcCH analysis.

The 15% fraction jis to be concentrates to an
4ppropriate final volume for TCDO/TCDF analysis.
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Table ]

TRICHLORODIEENZO-P-DI0XIN
UNLABELED
12 Trichp

TETRACHLDRODIEEHZO-P-DIDXINS

LAZELED
13C-2378-TCDD
37CL-2378-TCDD
130-1234-TCDD

“UNLABILED
2378-TCDD
1234-TCDD
1368-TCDD
1478-TCDD
1278-TCDD
1267-TCDD
1237/1238-TCLC

PENTACHLOROD!EENZD-F-DIDXINS

LAZILED
13C-1227E-PelDD

UNLABELED
12378-PelDD

Y
¢



HEXACHLORODIBENZD-P-DIDXINS

LABELED
13C-123476-HxCDD
15 =1236786-KCD:.
UNLABEILED
123478-HxCDD
123678-HxCDD
y HEFTACHLORODIEEN2D-P-DIDXINS
LACELED
13C-1234578-HpTDD
UNLAEELED
1224576-H;CDD
OCTACHLORODIBENZD-P-DIDXINS
LAZELED
13C-0CDL
UNLAEELED
0coD




DICHLORODIBENZUFURANS

27-DCDF
26-DCOF

TETRACHLORODIEENZOFURANS

LASILED
13C-2375-TCDF
UNLAEELED
1248-TCDF
1275-TCOF
1267-TCDF
1367-TCDF
1368-TCDF
2367-TCOF
1378-TCDF
2376-TCOF
2268-TCDF
1467-TCDF
1469-TCDF
2458-TLDF
24£7-TCDF
1278-TLDF
1235-TCDF
1247-TCDF
13456-TCDF
2347-TCDF
2348-TCDF
1236-TCDF
1269-TCDF



PENTACHLORODIEENZOFURANS

LABELED
130-12376-PelDF
130-23476-PelDF

UNLABELED

12346-PelDF
12466-PeCDF
23465-PeCDF
d 23478-FelDF
12478-PelDF
12378~PeCDF
12576-PelDF
12479-PelDF
12389-PelDF

HEXACHLDRDDIBENZDFURANS

LAEZLED
13C-123478-HxCDF

UNCABZLED

1246E9-HxCDF
124€768-HxCDF
12346B6-HxCDF
234E76-HxCDF
122476-HxCDF
122479-HxCDF
123€76-H«LOF
122769-HxCDF
122669-HxCDF




e

LAEZLED

UNCABELED

REPTACHLORODIEENZOFURANS

13C-1234378-Hpl0F
13C-1224789-HpLDF

1234585-HpLDF
1234575-HpCDF
12347ES-HpCDF
1234579-HpCDF

LASELED

UN_AEZLED

CTACHLORODIEZNZOFURAN

13C-0CDF

sjaely

-
-

o)
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TABLE 11

2,3,7,8-Substituted Furans and'Dioxins

In-House (3-15-86)
Furans:

2,3,7,8-TCDF

1,2,3,7,8-PnCDF
2,3,4,7,8-PnCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,5-HxCDF
1,2,3,4,6,7,8-HpCDSF
1,2,3,4,6,7,8-HpCDF
OCLF

Dleoxins:

2,3,7,8-TCLD
1,2,3,7,8-PnCDD

1,2,3,4,7,8-HxCCD
,2,3,6,7,8-HxCDL

12% +% a Myl
1,2,3,4,6,7,8-KpCDD
ccrr

t ssi!' @
2'3)7|8'TCDF
1’2l3'7'8'PnCDF
2,3,4,7,8-PnCDF
1'2|31u,7'8-HICDF
1,2,3,7,8,9-HxCDF
2!3’“|6'7)8'F1CDF
1,2,3,6,7,8=-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

2,3,7,8-TCDD
1,2,3,7,8=-PnCdD
1'2|3|u'7.8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
11213)u,6.7,8'HpCDD

OCDD

CaFornia Anoiyticol Laborotories, inx.




« hondl

3047306
3167318
320/322
3327334
340/342
3567358
368/370
}7#/376
350/352
4027504
4087410
&2L/7426
434 /436
LU2/4k4
458/460
470/472

TABLE 111

Jon Masses used in Calculations

TCDF
Labeled TCDF (Internal Standard)
TCDD

Labeled ICDD (Internal Standard)

PCDF
PCDD

13¢-PCOD (Internal Standard)
HICDF

HxCDD

13C-HxCLD (Internal Standard)
HpCLF

HpCDD

13C-HpCDD (Internal Standard)
OCDF

0CDD

Ladeled OCID (Internal Standard)

w
&9

Colfornic Anchtkol Loboratories, inc.
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Recommended GC Capillery Conditions

60 meter 60 peter 30M
Colurmr - (SP 2231) DE-% DE-225
2,3, 7,68~TCDD ER.T. : ~ Tz roin 0. T zin T Trin
Heliur Linear Velocity 20 ecx/sec
Initiel Tezgperature 190 C 190 C 1e0 C
Iritiel Tire _ 1 min 1 min ! min
Srlitless Tire . 0.6 mir 0.5 zin 1.0 £in
Progrer Rete 10 C/min 8 C/kin 8 C/zin
Final Tecpereture 250 C 300 C 240 C
FineX Hcld Tire 15 min 7 min 7 mir
Srlit Flow 20 ml/kirn 30 »l/min I0 rl/zin
Sertur Purge Flow : 5 el/cin 5 el/zin 5 epl/zin
Cerillery Eead Pressure 28 psi 15 psi 15 psi

The etcve GLC conditions are exrloyed for beth clessificatir
arcd the isorer erecific enalysic of tetrs through octse

chlorodicxins and dibenzofurans.

The 60 meter DES5 ies appropriete for total Cl4a-Cle D/F
clessificetion. Isomer specific anelysis of all 2,3,7,8-
Eutstituted chlorinasted dibenzodioxins and dibenzofurans
recuired a2 60 peter DE-5 end a 60 meter SP 2331. If 2,3,7,8-
TCLF is suspected it muct be analyzed as well on DB-225.

Callfornia Anatytical Laboratories ovsono ENSECO ncomorirs
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DIOXIN AND DIBENZOFURANS
STANDARD OPERATION PROCEDURES

(REVISED 3/87 SKV)




(REVISED 3/87 SKV)

Glassware Washing

Allow the toluene to dry in hood before setting in tub for was-:irn

Wash all glassware in Soapy water. Wash flasks, beakers, and graduates
in the dishwater. Separatory funnels stopcocks should be disasserzled

Htoe;

for proper cleaning. Using a plastic dishpan, wash other odd Size/shars

P —gan—

items by hand with the aid of brushes to clean all interior parts. )

Rinse all glassware well with tap water.
Allow the glassware to drain well and air dry.

Solvent rinse all glassware with Acetone, Toluene, Hexane
and Methylene Chloride.

Put cleanned glassware away.

Note: All High Hazard marked glassware should be rinsea twice with
©of the solvents and stored in a area for high hazard glassware.

. €

a

~
-




et hy

(REVIEWED 3/87 SKV)

DIOXIN LABORATORY SAFETY PROCEDURES

- m w0 = e e e S G G S S S S A SR S S WD WG WS S G M M W S N SR AR AR MR Sm M G TR e W e e S G e e e em e

-Consider ALL surfaces to be contaminated

-Always wear a lab coat when in lab.
~-Notify the lab manager of any accidents or spills.
=When weighing samples wear :
-Dispo Gloves
-Lab coat
-Paper jacket
-Particulate mask
=TCDD GARBAGE @
-Special trash can for garbage that has contacted
samples or extracts
-This special trash can is to be double bagged befcre
use. Only allow it to be filled half full. Then
remove the bags and tie shut or twist and tape closed
Throw secured bag into the yellow waste can.
-Solvent eluates, extracts, concentrates, standarZs, etc.
should be rinsed into a special waste container and when
full, the contents analyzed for dioxin/furan. After this
analysis a decision is made as to proper dispesal.

-Wipe tests should be performed periodically. an area of
approxirately a square foot should be wiped with a guaze
pad or filter paper dampened with hexane. The wipe 1s then
ext-racted by the "Wipe" method and cleaned up by the IFB
method. The extracts may be analyzed by GC/ECD or GC/MS on
FSCC. If GC/ECD is used do not add the I.S. to the wipes
and confirm any possible positives by GC/MS. Alsc if there
are interferences at the retention time of 2378-TCDD the
extract needs to be sent to GC/MS. Less than 0.lug 2378-
TCDD per wipe indicates acceptable cleanlinesss, anything
higher warrants further cleaning of the lab. More than
10 ug per wipe indicates an acute hazard and reculres prompt
decontamination. some factors necessary to consider’to make
jJudicicus selection of the area to wipe are;
Is the area exposed to:

a. Samples or sample containers?

b. Intermal standaré or spiking soluticns ?

c. Cleanup ceolumn eluates or packings?

d. Waste disposal?

Also consider doing wipe tests on areas that the chemist
uses frequently that may seem to be away from possible con-
tamination.



(REVIEWED 3/87 SKV)

<=an toxicology of PCCD's/PCOF's aTc not well defi-ed 4: PTese-t
Jgh the 2,3,7,8-TCOD {sozer has bdeen fcund to de 8chezenic, ca--
enic, and teratogenic {n the course of ladboratory sm{ma: stoz:
7,8-TC00 is o $21(d at roc= tec;erature, and kas a relati.,

OT pressure., The soludility of thig corpousd 1in weter {5 c-
00 PaTlis-per-trillion, but the soludility 4o vertcyus :
s

h
ko
g

i
n 3 g

r O

L)
I

*r <

: ™
EABENE TN

atcut
solven fanges from adeut. 0.001 percent to 0.14 percent,
€2l srzperiles of the 135 other tetra- throgh octa-chler!n
FI27's Rhave pot Naen well estaSlighe?, alticugh Lt {5 pres.
the phvs!izal Preperiles of congsners a-e enerally glisilas
the 2,3,7,3-7C3D (sszar on the basis cf the availa“le tex'ce
and $hvsizal Pioperty data foar TCCD, thals tezpound, as well as r-a
orfar FIII and PIIF, shauld be henz2led only by Rig-ly-tralzes Ferszo-e
Wiz arce L3220 ghly versed (a the BrpTipriale procedures, anZ u-=
BnieTsiati tNe asszelated Tisks. Addit{cnal refersmces e lziirzioc.
2l21y are {Zentifias 1-3
-aisralary =5t 4
‘s asz PIIfg The
20101 Cemtzzinaites of the latiratcry will me minimlized by cinilziling
all z:mlzuilatlens ¢ a h.x2
S.201 Tha eiflie-mts st s2vzle splittess far tre E3s chri-atzzrz:- a--
TES.CT FITEs en tRe Co/vd Bhzuld pass hroogh eltter 3 o zan _--
Sl sztlvatad zharazac €T LATI.zh 8 trap czmialniszoslloe-
Rlizm-tolli-; aloza-tg
fsllzelz; Fielz.licns for safe Remiling of PIIZVSI/PIITs i vke
STATITY 3re prasemvesd as EulZfelines cnly. he prezacticns for gz
10l 22 Use are netessarily gereral (n ma-_.-e tezalse deiaila-,
5; tils fitienzallons can be za-e enly fzr tre FaTUizular exsisocs
e “3nces of each iadivid_ga: usage. Assistancze {n evzliz:i:-:
= hazards of parcttsvlar ladoratery eendisions z2y be ziizi-24
{timozarialn €ensulting ladcrazories and frem State Derartze-tg of
Fealin or zf Latzsr, zany of ynion Nave an indusirtial Realrk servize
Ali%i.z™ szze PIID's -4 PCIF's ace exirecely toxic to latzratore
atim2ls, {t %ag Lass hanlled for years witheut Imiury (= analvtizal
222 Sizlgiical ladcratories. Techniques used {n hendling railizeci:ve
822 inlecticus materials are applicaxle to PCDD's/PCDF's.
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5.3.9

Protective Eaulpment--Eye protection equipsent (prefera
full face shields), throw-avay laszex glcoves, plasiic-le
absacbert benckh tep parer, shoe covess, apron or la c:

lad hood adequate for rad{ocactive wcIk.

Training--Vorkers sust be trained (n the proper sett2?
recsving conzsz!nated gloves and clothing without cezia
the exterior surfaces. Operating of respizator ejuizre
activated carden filters when sazplling serosols or cust
Perscrnal Hyglene--Trorough wvashing of hands an2 fareacs
each zanipulazion and befcre breaxs (ceffee, lunch, an?
with any zild soe; snd plenty of scrutiing aztlicen.
Confinmezent--well-venzilated, ccniTal

rejulired Posted with sigms Sezara

Waste-—Cood tezhnigue {ngludes minizl

r.astic bag liners shculd te useZ I

sh2.1¢ oot handle wastes.

Tiszcosel of Waszes--Low level wastle,
cazer an2 plastic glcoves, mzy te turm
Vaste gcootalninmg grass guantitles (c!
§=2-.2 e pacwagel sec.Tely ani Zis;:
S2zardzlis w2ste Cr_o-s fltted with les
ltzars. Liguids smzolZ e ailzswsl 1z
“rzd amd inoa cl ls ccntalnern; T
85 as:cye

lasss2Ta, Tizls, and Scr
azzzopllistesd by Tinsitg
Wil any Za2lergfent ani we
s2.3r {2ls2 see Sezil £
Lazndry~-=-all ladcratory safety clzsthing contaminatel wi
FIC0's/PIIFs in the cousrtse cf analvses most be casefll
sez.red mnd sut'eczted o proyer disposal {see Sezilizn 3
La® ¢2a51s €7 ©0Iner clztRing woTm Inm 2lgoxin woIITk T2y e
Clzumimz shzuld be colleczed {n 8 plestic tzg Fers:os
ccovey the tags and launder the eclcoining sho.ld ve al.l
t-e hazard and traimed in projer nandlimg. The clzinic
2.t {niz a wvasher without cconisct Lf the la_ncerer AT I
prsblemx. The washer should be run through a cyc.e tefc
csed aza‘n for other clozhing., Dispcsatle garmenls =2y
to aveid a lauzZry preble=, bul they zust be properly ¢

f or {ncineratesd.

Vipe Tests--Surfaces of laboratory benches, apparalus @
other a;sropriste areas should be perfocdically sublecte
Y

surface wipe tests using sclvent—wetted filter paper wo

-

{s then analyzed to check fer PCCLD/PIDF contamination !
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laSoratory. Typ tcally, (f the detectadle level of PCIZ'p o,

COF's froz such a test {5 greater than SO zz/=2, this
indicates the need for decontasziration of the ladzrazs
A typlical sction lim{t {n terms of surface contazi=a:: c
the other PIIZ/PIDF (sum=zed) (s 5C0 ng/e2, 12 the evern: o

J .

A}

o

$p111 witnin the lavorato- y, absorbtent paper i{g use? t: v

the spllled macerial and this {s then placed {nio & haza-z-_;
wasle cru=. The conta=!nated gurface 16 subsesuently clea-e-
thorsughly by uas‘xrg with arprcpriate golvents (zei-yle-,
chlisride followed by meztancl) and laboratary deterzeats. T-s
{s repested untll vipe tests {ndicate tha: the levels =¢ s.ria:
centamigailien are belzw the lizt!its cited.

Inhalaticn-=Any proceZire that zay prodoce
Bllcn stould be perfirzed with good vestil
Civized sa-ples (dust, scils, dry che=izal
remsval of these f{roz paz;le csntalters, a
creratlens, {nzludizg velghing, tramsfers:
§2lvents shculd all be maccos:listed (- s &
Latzratzry perszmnel should wear ressivats
Wil M pariiczulate fllter amd charz-al sa:
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DIOXIN SAFETY

FRONT HALL
— ——— ———— - —— . — ‘ { ‘{
—— S | L
- f*/‘\ < =
— ,./f—\ 2
—_= —_ I————j r o= - -
- 1 oL ;
! \ [l . R o M
o ; i TR
B P Jo
| T ' -
— - — 4 - ——
. N
N 1 - 0 t
— I
S _} o
r——--— - - !
’ R N BOX (WORK TABLE)
1 ] ~
——— WORK TABLE i N

-NO ITEMS IN CONTACT WITH DIOXINS ARE ALLOWED IN DIOXIN
WORK SPACE INDICATED BY BOX ON MAP.

-NO EXTRACTS ARE ALLOWED ON WORK TABLE.
-FOLDERS SHOULD BE CLIPPED TO THE SHELF, SUCH THAT THIZ FlCH

CHART CAN BE SIEN.
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WIPE TEST METHOD

WIPE AN AREA 30CM X 30CM WITH THRE
SELECT DIFFERENT AREAS WHERE POSSI
PRESENT.

TRANSFER WIPE TO A FLASK, ADD I.S.
ADD 50ML BENZENE AND 100ML HEXANE.
SHAKE FOR 1 HOUR, FILTER INTO 250M
TETRADECANE.

E HEXANE SOAKED GAUZE PADS.
BLE DIOXIN CONTAMINATION COULD Bt

»IF APPROPRIATE, NATIVE SPIKT.
L ROUND BOTTOM AND ADD AROUT £r--=

- e - e

ROTO=-EVAP TO TERADECANE, ADD SOML HEXANE, ROTO-EVAP TO TERADECANE,

SET ASIDE FOR COLUMN CLEAN-UPS.
IF POSSIBLE, DO WIPE TEST EVERY SI

X MONTHS OR WHEN APPROPIATE.

P T oS e T
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DISPOSAL METHOD FOR SAMPLES SUBMITTED BY SAMPLE CONTROL

DISPOSAL OF AQUEOUS DIOXINS AND DIBENZOFURANS SAMFLLS

——

1.) All agqueous samples received for dispeosal from sample contrcol will
be disposed by the following method:

a.) The samples are poured into an appropiate size separatory
funnel. All bottles and/or containers are rinsed out with
MECL2 into the separatory funnel.

b.) The samples are extracted with three portions of 50 rl
MECL2 and the extracts combined in a container labelled as
" DIOXIN WASTE ONLY." '

c.) The acqueous portion can be discarded into the sink and fl:
with large amounts of running water.

d.) All bottles and/or containers can be discarded into the
regular trash.
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DIOXIN NOTES
EXTRACTIONS:

IFB = 106G soil/sediment,Nazso4,MeOH,hexane,shake.
Jar = IFB

Sox = sample size will be specified
solvent will be specified
Na2so4 mixed with sample in thimble
soxhlet for 16 hours

HXCP = hexachlorophene method
613 = EPA Method 613,11,neutral pH,3x60ml MeCl2
WIPE = WIPE METHOD

RINSEATE= REINSEATE METHOD

SOLV.DIL.= SOLVENT DILUTION

8280= EPA METHODS AS PUBLISHED
=SLUDGE (DEAN-STARK EXTRACTION)
=STILL BOTTOM (SOLVENT DILUTION)
=FLY ASH (TOLUENE SOXLET)
=SOIL (JAR SHAKE USING PET. ETHER)
=AQUEQUS SAMPLES (MECL2 H20 EXTRACTION)
8280= CAL (MODIFIED CAL LAB METHODS)
=SLUDGE (BENZENE SOXLET
~STILL BOTTOM (SOLVENT DILUTION)
-FLY ASH (BENZENE SOXLET)
~SOIL (IFB METHOD)
~AQUEOUS (613 METHOD)

INTERNAL STANDARDS
IFB = add 100ul TS I or DS I to "Ns" sample
add 100ul TS II or DS II to all other sarples

Otherwise all I.S, will be specified and all samples
(including "NS") will receive the same Intermal
Standards. The "NS" will » in addition, have the native
spike compound/compounds addded.

Internal Standards are always labelled compounds:
Carbon-13 or Chlorine-37 :

NOTATIONS TO BE ADDED TO THE LABEIL.

After doing Add this to the label

H2504 H+

Option A a

Option B b3% or bs50%

Option D a

Basic Alumina 3% or 50%

IrB IFB

Further clean up FC followed by the
Notation used for the clean
up used

Re-extraction rx

Recovery standard o rs
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DIOXIN PACKING MATERIALS

Silica gel- -
Xieselgel 60, activate for >12 hours at 130C belcre
use. Store at 130 C in covered flask.

Acid alumina-

Bio-Rad Ag-4, activate for >12 hours at 130C beifore
use. Store at 130 C in covered flask.

Basic alumina-
Bio-Rad Ag-10, kiln at €600 C for >24 hours before use.
Store at 130 C in covered flask. DO NOT USE Ir OLDIZIR
THAN 5 DAYS!

Carbopack/silica gel-
Mix 3.6g carbopack (Supelco 1-0257) and 16.4c activats
silica gel. Activate mix for »12 hous at 130 C telcr
use. Store at 130 C in covered flask.

44% H2SO4/silica gel-
Mix 24ml con. H2S04 and 56g activated silica gel. St
and shake until free flowing. Store at room terzerziure .

33% NaOH/silica gel-
Mix 34ml 1N NaCH and 67g activate silica gel. Stire arrt
shake until free flowing. Store at room temperature.

K-silicate-
Dissolve 168g KOE in 700ml MeOH. Mix in 300g unactivazecl
silica gel. Heat for 90 minutes at 60 C, swirling cftern.

PX~-21/silica gel-
Mix 0.6g PX-21 charcoal and 100g activated silica gel.
Stir and shake until uniform. Activate for >12 hours
at 130 C before use. Store at 130 C in covered flask.
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TCDD EXTRACTION PROCECDURE

Water samples: (EPA method 613)

Place aliguot of sample into appropriate size
separatory funnel,

Add 1.S., use amount specifed by flow chart.
Add spike solution if appropriate. :
Extract the sarmple 3 times with 50ml portions
of MeCl2.

Combine the extracts and pour thru Na2504 into
a round bottom flask, add ca. 500ul tertradecane.
Roto-evap to the tetradecane.

Transfer the extract to an 8ml test tube with
hexane.

Set aside for column clean ups.

Sediment sarples: (Region VII EPA Protocel Sept,83; JAR,IFB)

Weigh 1l0gm sample into a 250 ml flask.

Add I.S., use amount specified by flow chart.
Add spike solution if appropriate.

Acdd 20gm NasSos4.

Add 20ml. MeOH and 150ml hexane.

Place cn shaker for 3 hours.

Filter extract into a round bottom flacsk.

Add ca. 500ul tetradecane.

Roto evap to the tetradecane.

Set aside for column cleanup.

Sediment Samples: (soxhlet)

The soxhlet apparatus should Pe pre-cleaned ky an shr.
soxhlet, discard this solvent.

Add 20g Na2s04 to the thimble.

wWeigh 10g of sample on top of the Na2S04

Mix immediately and add I.S., see flow chart.

Add spike solution if appropriate.

Place thimble in soxhlet apparatus, add 250ml of
extracting solvent (see flow chart) to receiver.
Assemble soxhlet, turn on heating controls and coocling
water, allow to extract for 16 hours.

Transfer to a 500ml round bottom, add ca. 500ul Clé4.
Roto-evap to Cl4, if benzene or toluene was used as tre
extracting sclvent, add 50ml hexane to the R.B. ard
roto-evap to Cl4.

Transfer the extract to an 8ml test tube with hexane.
Set aside for column clean ups.
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Hexachlorophene Extraction Method:

Add 50m]l MEOH to a 1L separatory funnel.
Weigh 10 grams of sample into the separatory funnel.

. Rinse the spatula and sides of separatory funnel with about
25ml MEOH.
Add INTERNAL STANDARD and if appropiate, native spike.
Add 10ml of 10N NAOH to the separatory funnel, mix until sarzle
dissolves.
Add 225ml blank water, shake well, vent freguently.
Extract with 150ml hexane.
Collect the agquecus layer into a 500ml flask.
Pass the hexane extract thru Na2504 into a 500wl round bct
flask.
Pour agqueous portiocn back into the separatory funnel anid ex
with another 130ml hexane.
Combine second extract with first thru Na2S504.
Add about 200ul tetradecane, rctoevap to the tetradecare.
Set aside for clean-up as per flcw chart.

¢t
Q
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Wipes:
Transfer wipe to flask, add I.S.
Acdd 50ml benzene and 100ml hexane.
Shake 1 hour, filter into R.B. add ca. 20Cul Cl4.
Roto-evap to Cl4, add 50ml hexane, rotc-evap to Cl4.
Transfer the extract to a 8ml test tube with hexane.
Set aside for clean up as per flow chart.

-

Rinsates: -
Measure 100ml of the rinsate into a 250zl r.b. flask.
Add I.S. and roto=-evap to ca. 5ml ‘

{if the aliqgquot does not ceocncentrate, pass thru Naz2sScs
with excess hexane, add ca. 200ul Cla4a, roto-evap to Cls.)
Transfer to an 8ml test tube, add 50ul Cl4.

N2 to Cl4 and submit for GC/MS analysis.
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SDS METHOD

=Put ca. 25ml MeCl2 into a 250m]l separatory funnel.

-234 ca. 2g of sample (record weight), swirl until sample is
dissolved.

=Acd 125ml hexane.
-Add I.sS.
~-wash:
2xX with 20ml 10N NaOH
1x with 50ml blank water
3x with con. H2504
1x with 50ml blank water
-Discard these washes.
-Fass the organic phase thru Na2s0¢ into a rournd botten
=422 ca. 1/2 ml tetradecane, roto evaporate to the Cl4.

CLEANTP FOR SDS SAMPLES:
Irs .
BASIC ALUMINA (using 10g basic alumina.
and 2x elution voluxme)
OPTION D2
FV 50ul

R bt Pt 7 e 1T b s s T o SR
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CARB METHOD

FILTER + HOLDER

~Transfer filter to a 250rl flask. -

~Rinse holder with acetone, benzene, and hexane into flask.
-Add 1.5. as per flow chart.

-Add 50ml benzene and 73ml hexane.

~-Shake 1 hour, filter into round bottom flask.

-Add ca. 200ul Cl4, roto-evap to Cls.

-Set aside for column clean-up.

XAD-2 RESIN AND FLOROSIL

-Transfer XAD-2 resin or florosil to a precleaned scxhlez
and cover with glasswool.

-Add I.S. as per flow chart.

~-If more than one thimble is used per sample, then srl:it
the I.S. evenly between thimbles.

-Place thimble 1n soxhlet appratus.

-Pour 50ml MeOH into the thimble.

-Charge the receiver with 300ml toluene, soxhlet 16 hours.
-Transfer extract to a 500ml round bottom flask.

-Add ca. 200ul Cl4, rotec-evap to Cls4.

-Set aside for column clean-up.

ASSORTED GLASSWARE + LIQUIDS

-Empty ligquids into sep. funnel.

-Rinse glassware with acetone, benzene, and MeCl2 intc sace
sep. funnel.

-Add I.S. as per flow chart.

-If more than cone sep. funnel is used per sample series,
then split the I.S. evenly betwen sep. funnels.

-Shake 2 minutes.

-Drain solvent into flask.

-Extract agueous layer with 3x 50ml MeCl2.

-Combine all sclvents in a flask.

-Pass thru Na2s04 into a round beottem flask.

-Add ca. 200ul Cl4, rotc-evap to Cl4.

-Set aside for column clean-up.

COLUMN CLEAN-UP

-ASSORTED GLASSWARE + LIQUIDS AND FILTER + HOLDER
IFB-->D OR D2-->FV

-XAD-2 RESIN AND FLOROSIL
IFB-->D OR D2-->IV

Note: ALL GLASSWARE IS CLEANED WITH ACETONE, BENZENE, HEXANE, ANT
MECL2. .



“ar cmrsg

<

(REVIEWED 3/87 SKV)

IFB-LAMPARSKI MODIFICATION
(Anal. chemn., 52(13), 1980, 2045-54)

-The sample extract solvent is benzene either from an
extraction with benzene (soxhlet) or exchanged into
benzene.

-Adjust the sample extract volume to ca. 25ml.

~Add 25ml hexane, mix well.

-Pre-rinse the top column of IFR with hexane, discargd rinse.

=Put all 50ml thru the top column of IFB, rinse RB with
3-5ml portions of hexane, add to column.
-Put 950 ml hexane thru the column.
=Collect all eluate from the column in a round botton,
add 1/2ml tetradecane, roto evap to the Cl4.
-Add 50ml hexane, roto evap to Cl4.
-Repeat this step as necessary to remove ALL trzces
of benzene.
-Pre-rinse the bottom colurmn ©of IFB with hexane.
~transfer the Cl4 solution to the bottom column of IFB
with small protions of hexane.
-Elute the column with 20 ml hexane
-Eluate the column with 20ml 20% MeCl2/hexane.

-Use N2 and tetradecane on the 20% eluate as appropriate
per flow chart. .
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STALLING'S METHOD
(COLUMBIA FISHERIES)

(fred womm Ccraytfish aocse Bole, aoDodsum baily,?)
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PAPER/PULP METHCD
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MODIFIED EPA METHOD 8280
EXTRACTION AND CLEAN-UP PROCEDURE

1.1 EXTRACTION

l1.1.1 SLUDGE. Weigh aqueous sludge sample (e.g. 2g) into a
250ml round bottom flask. Add internal standard as per flow char:.
Add 50ml of toluene and fit flask with a Dean-Stark water
separator. Reflux the sample until all of the water has been
removed. Cool the sample and filter the toluene extract through
Whatman No. 1 filter paper or eguivalent, into a 250ml round
bettom flask. Rinse the filter paper with 10ml of toluene,

combine the extract and rinseate. Add ca. 1/2ml Cl4. Concentrate
the combined solution to Cl4 using a rotary evaporator at 75 C.
Proceed with step 1.1.4.

l1.1.2. STILL BOTTOM. Extract still bottom samples by mixing
a sarple (e.g. 0.lg) with 10ml toluene. Add internal standard as
per flow chart. Filter the solution through Whatman No. 1 filter
paper (or eguivalent) into a 50ml round bottom flask. Rinse the
filter with 10ml of toluene. Add ca. 1/2 ml Cl4. Concentrate tne
combined toluene solution to Cl4 using a rotary evaporator at

75 C. Proceed with step 1.1.4.

1.1.3. FLY ASH. Extract fly ash by placing a sample

(e.g. 10g) and an equivalent amount of NA2S04 in a Soxhlet
thimble. Add internal standard as per flow chart. Charge the
receiver with 300rl of toluene and soxhlet for 16 hours using a
three cycle/hour schedule. Cocl and filter the toluene extract
through Whatman No. 1 filter paper or equivalent, into 500kl
round bottom flask. Rinse the filter paper with 5ml toluene. 2Adé
ca. 1/2ml Cl4. Concentrate the combined toluene solution to Cl:s
using a rotary evaporator at 75 C. Proceed with step 1.1.4.

1.1.4. Transfer the residue to a 125ml separatory funnel
using 15ml of hexane. Rinse the flask with two Sml aligquots of
hexane and add the rinses to the funnel. Shake two minutes with
50ml of 5% NacCl scolution. Discard the aqueous layer and proceed
with step 1.2.

1.1.5. SOIL. Extract scil samples by placing the sanmple
(e.g. 10g) and an egquivalent amount of Na2S04 in a 250ml
Erlenmeyer flask. Add internal standard as per flow chart. Add
20ml of methancl and 80ml petroleum ether in that order, to the
flask. Shake on a wrist-action shaker for two hours. The solid
zortion of sample should mix freely. If a smaller soil aliquot
1s used, scale down the amount of methancl proporticnally.
1.1.5.1. Filter the extract from 1.1.5. through a glass funnel
fitted with filter paper (Whatman No.l or equivalent) and filled
with Na2SC4 into a 250ml round bottom flask. Add 50ml of
petroleum ether to the Erlenmeyer flask, swirl the sample gently
and decant the solvent through the funnel as above. Wash the
Na2s04 on the funnel with two additional Sml portions of
petroleum ether.

1.1.5.2. Add ca. 1/2 ml Cl4 to the round bottom flask.
Concentrate the extract to Cl4 using a rotary evaporator at 60 C.
Add 50ml hexane to the 250ml round bottom flask. Concentrate to
Cl4 using rotary evaporator at 60 C.
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1.1.5.3 Transfer the residue to a 125 ml seperatory funnel using
15 ml hexane. Rinse the flask with two 5 ml aliquots of hexane
add the rinses to the seperatory funnel. Proceed to step 1.2.

1.1.6, AQUEOUS SAMPLES. Mark the meniscus on the side of the
sample bottle for later determination of the exact sample volume.
Pour the entire sample (approximately 1L) into a 2L separatory
funnel. Add internal standard as per flow chart. Note: A
continuous liquid-liquid extractor may be used in place cf a
separatory funnel.

1.1.6.1. Add e0ml methylene chloride to the sample bottle, sezl
and shake 30 seconds to rinse the inner surface. Transfer the solven~
to the separatory funnel and extract the sample by shaking the

funnel for two minutes with periodic venting. Allow the organic

layer to separate from the water phase for a minimum of 10

minutes. If the emulsion interface between layers is more tharn
one-third the volume of the solvent layer, the analyst must

employ mechanical techniques to complete the phase separation.
Extract with 3 times 50ml MeCl2 in a 250ml flask. Pass the sarple
extract through a filter funnel packed with Na2s04 into a 250-2
erlenmyer flask. Rinse the Na2S04 with an additional 30ml of
MeCl2 to ensure quantitative transfer.

1.1.6.2 Transfer the extract to a 250ml seperatory funnel usirg
15 ml hexane. Rinse the flask with two 5 ml allquots of hexane,
add the rinses to the seperatory funnel.

1.1.6.3. Determine the original sample volume by refilling thre
sarple bottle to the mark and transferring the liquid to a
1000rl graduated cylinder. Record the sample volume to the
nearest Sml. Proceed with step 1.2.

1.2. Partition the solvent against 40ml of 20% (w/v)
potassium hydroxide. Shake for two minutes. Remove and discard
the agueous layer(bottom). Repeat the base washing until no coler
is visible in the bottom layer (perform base washings-a maximur
cf four times)

1.3. Partition the solvent against 40ml distilled water.
Shake for 2 minutes. Remove and discard agueous layer (bottorn
layer). ‘

1.4, Partition the solvent against 40ml of concentrated
sulfuric acid. Shake for 2 minutes. Remove the aqueous layer
(bottom). Repeat the acid washings until no color is visible in
the acid layer (perform acid washings a maximum of four times).

1.5. Partition the extract against 40ml distilled water.,
Shake for 2 minutes. Remove and discard agqueous layer (bottom).
Dry the organic layer by pouring through a funnel containing
Na2504, wash with two 5ml portions of hexane. Add ca. 1/2 ml Cl4.
Concentrate the hexane solution to Cl4 using a rotary evaporator
(75 C water bath), making sure that all traces of to{uene are
removed. Use of an inert gas to concentrate .is also permitted.
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1.6. Pack a silica gel column (glass 300mm x 10.5mm),
fitted with a Teflon stopcock, in the following manner:

Insert a glasswool plug into the bottom of the column. Add a 4g
layer of Na2S04. Add a 4g layer of Woelm super 1 neutral alumina.
Tap the top of the column gently. Woelm super 1 neutral alumina
need not be activated or c?eaned prior to use but should be
stored in a sealed dessicator. Add a &g layer of Na2504 to cover
the alumina. Elute with 10ml of hexane and close the stockcock
just prior to the exposure of the Na2504 layer to the air.
Discard the eluate. Check the column for channeling. If
channeling is present, discard the column. Do not tap a wetted
column.

1.7. Dissolve the residue from 1.5 in 2ml of hexane and
apply the hexane solution to the top the column. Use enough
hexane (3-4ml) to complete the transfer of the sample cleanly tc
the surface of the alumina. Discard the eluate.

1.7.1. Elute with 10ml of 8% (v/v) MeCl2 in hexane. As a
ality assurance step, check that no PCDD's or PCDF's are elutesd
in this fractien.

1.7.2. Elute the PCDD's and PCDF's from the column with 15-:
of. 60% (v/v) MeCl2 in hexane and collect this fraction in a 40rx2
VOA vial. Add ca. 1/2ml Cl4 and using nitrogen, concentrate the
extract to the Cl4.

1.8. CARBON COLUMN CLEAN-UP

1.8.1. Follow attached d or d2 clean-up procedures
(whichever is applicable) using 0.30g of nermal d/d2 active
carbon Carbopack € (Supleco 1-0257) material.

1.8.2. Add the specified amount (see flow chart) of Cl4. N2-->C.:.

1.9.  Approximately 1 hour before HRGC/LRMS analysis, add
to the extract an amount of 13C-1,2,3,4-TCDD equivalent to the
armcunt of 13C-2,3,7,8-TCDD added as an internal standard.
N2-->Cl4. .
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IFB COLUMN CLEAN UP

Use 15mm column for top column.
mm column for bottom column.

Use 12

\

1N

\\\\

\

Y

&)

/

/

I
L

~erw

.

1l cm Naz2504
2g Silica gel 2

# of 15ml1 capsfull
1

4g 44% H2504/Silica gel

2
1g Silica gel 1
29 33% 1M NaOH/silica gel 1

2

1g Silica gel

glasswool

1l cm Na2so4

6g Acid alurina

glasswool

Pre-rinse both columns with kexare
Put one column above the otier

Add extract to the top colurmn

Elute the top column direccly cnto
the bottom column with §0ml rLexare
Elute the bottom column with 20 rls
of hexane =~ discard in dioxin wasce
Elute with 20ml of 20% MeCl2/hexzre
Use tetradecane and N2 as arrrecriate
per flow chart
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(REVIEWED 3/87 SKV)
BASIC ALUMINA CLEANUP

Use 1lmm id short column

/lcm Naz2so4
5g basic alurmina
= “’,,f””’ (>12 hour at 600 C, fresh,< 5 days old)
glasswool

/

-Add sample with hexane

-Elute with 20ml hexane (discard)
-Elute with 8ml 3% MeCl2/hexane (save)
-Elute with 35ml 50% MeCl2/hexane.

Use tetradecane and NZ as approprlate
per flow chart.
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OPTIONIA

use llmm dia. columns (top

—"’_,,lcm Na2so4

_f___,—4g 44% H2504/Silica gel
—— 1g Silica gel

———————— Glasswool

lcm Na2so4

/’ Gg Acid Alumina

glasswool

;///' Collect 20ml 20% HeClz/hexane
in & VOA vial.

per flow chkart.

bottom)

-Transfer extract
with 2 x 0.5r]
hexane.

=Elute with 45-]
hexane. Diszarg.

-Remove tcp col.

=Elute with 20-2
hexane. Discars.
-Elute with 20-1
-20% MeCl2/hexare.

Use tetradecane and N2 as appropriate
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\* ol
] v Use a 11 mm id column

Z, w————1cm Naz2504

4

OPTION B
Use a 15mm id column

fof 15ml capsfull

1l cm Na2504 1

2g Silica gel 2

4g 44% H2SO4/Silica gel 2

| lg Silica gel 1

2g 33% 1M NaOH/Silica gel 2

' lg Silica gel 1
g glasswool

-Pre-wash both columns with 20ml hexarne (CiIszzrZ,.

=Transfer extract to the column with hexare.
-Elute with 90ml hexane.

-Run the eluate directly onto the basic
alumina column.

~——3g Basic alumina

glasswool

\

-Remove top column.

-flute bottom column with 10ml 3% MeCl2/Lexeccs.
Save eluate.

-Flute with 30ml 50% Meclz /hexane.

-Use tetradecane and N2 as appropriate

per flow chart.
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| OPTION C

-Pour the un-concentrated extract into a separatory
funnel (filter thru a large glasswool plug if there
are particulates). ‘

-Wash the organic extract two times with 50ml portions
of 10N NaOH, discard the washes.

-Wash the organic layer once with 50ml blank water,
discard the wash.

~===CAUTIOUSLY=-==

~Wash the organic extact two times with 25ml portions
of con. H2S04, discard the wash.

~Wash the organic layer once with 50ml blank water,
discard the wash.

-Pass the organic extract thru Na2S04 into a round
bottom flask and add ca. 500ml tetradecane.

-Rotory evaporate as necessarty to remove excess solvent
down to the tetradecane.

-Clean up as per flow chart. .
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OPTION D

dispo-pipet
2cm charcocal/silica gel

glasswool

Pre-elute:
2ml Toluene i
Iml 75:20 MeCl2:MeQF }
i1rl 1:1 Cyclohexane:MeCl2 '
2ml hexane

Yo/

Discard these column rinses. Ef
TRANSFER SAMFPLE CONCENTRATE WITH HEXANE i
]

Elute;
lrml hexane
Irl hexane N
Iml 1:1 Cyclhexane:MeCl2 |
iml 75:20 MeCl2:MeQH

Discard above eluates into dioxin waste solvent container ﬂ
¥
SAVE NEXT ELUATE ALONE Q

2rl Toluene

Use tetradecane and N2 with the toluene
eluate as appropriate per flow chart.

PACKING:
3.6g carbopak
l6.43 silica gel
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OPTION D2

5ml dispo pipet
(cut off lcm of tip)

glasswool

0.3g charccal/silica gel

T <«—>

glasswool (at the 2.5ml mark)

N

Pre-rinse:
5ml hexane in direction A
Turn column over
S5ml hexane in direction B

NN

K

Pre-elute; in dirction B
2ml]l Toulene
Iml 75:20 MeCl2:MeOH
iml 1:1 Cyclohexane:MeCl2
2rnl hexane :
Discard these column rinses.

TRANSFER SAMFLE CONCENTRATE WITH HIXANE

UL—_+ 7

Elute:
lml hexane
Irl hexane
Iml 1:1 CycloBexane:MeCl2
Irl 75:20 MeCl2:MeOH

Discard above eluates into dioxin waste solvent cortainer.
Turn column over; eluate in direction A
SAVE NEXT ELUATE ALONE

4nml Toluene
(gentle blow out)

Use tetradecane and N2 with the toluene
eluate as appropriate per flow chart.

PACFING:
3.6g9 carbopak
16.4g silica gel
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FLORISIL ( OPTION-F )
APPLICATION: Separation of PCB's and TCDD/TCDF.

Place 20g of florisil (activated overnight at 130 C-
190 C) in a glasswool plugged 19mm x 300mm column
fitted with a teflon stopcock, add 2cm of Na2504 to the
top of the cclumn. Rinse the packed column with 60ml
hexane (discard). Place up .tc 10ml of sample extract
(in hexane or iscoctane) on the ceolumn with ca. 2ml
hexane (discard). Elute with the following: 200ml of
hexane, 200ml 6% diethyl ether/hexane, 200ml 15%
diethyl ether/hexane. collect the hexane and the 6%
fractions together. Collect the 15% fraction separate.

Add the sample and elution volumes just as the previous
volume has reached the Na2S504.

The hexane/6% fraction is to be exchanged intec iso-
octane and concentrated to an appropriate final
volume for PCB analysis.

The 15% fractien is to be concentrated to an
appropriate final volume for TCDD/TCDF analysis.
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VOLUME REDUCTION OF TETRADECANE

Pack a dispo-pipet with 2cm basic alumina.
Pre-elute with 1ml hexane. Discard. -
Transfer concentrate with hexane.

Elute with 1ml hexane. Discard.

Elute with 2ml MeCl2. Save.

Add the appropriate amount of tetradecane and
use N2 to final volume. Use excess N2 to assure
complete removal of MeCl2. Submit for GCc/Ms
analysis.
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AgNO3 CLEAN-UP COLUMN )
(Anal. Chem. 1979, 54, 1453, Lamparski, Nestrick, Stehl)

1. PREPARATION OF 10% AgNO3/SILICA GEL CLOLUMN PACKING MATERIAL

Dissolve 5.5 gm AgNO3 in 21.4 ml water, add this solution to 50 ¢r
silica gel. Mix well and allow to stand 30 minutes. Place in a 12%
degree C cven, shake frequently.

Keep in oven for 15 hours after the water has evapeorated.

Can be stores at ambient temperature in desiccator or well sealed
bottle.

2. AgNO3 CLEAN-UP COLUMN

e
<
S5ML DISPO PIPET
7
2 L . ,
55 € 0.75gm 10% AgNQO3/silicz gel
<§ &— glasswool

-TRANSFER EXTRACT TO COLUMN WITH 3X 0.S5ML HEXANE.
=ELUTE WITE 16ML HEXANE.

-COLLECT ALL ELUATE IN VOA VIAL.

=N2 AS APPROPIATE.
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I NOTICE

This document is a preliminary draft. It has not been for-
mally released by the University of Nevada Environmental Re-
K‘ search Center or the U.S. Environmental Protection Agency, --~d

it should not at this stage be construed to represent Univer-
! sity -or Agency policy. It is circulated for comments on its

technical merit and policy implications.

-y
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FOREWORD

In January 1986, the Environmental Protection Agency pub-
lished an analytical protocol, Protocol for the Analysis of
2,3,7,8-Tetrachlorodibenzo-p-Dioxin (TCDD) by High-Resolution
Gas Chromatography/High-Resolution Mass Spectrometry
(HRGC/HRMS) (EPA 600/4-86-004), aimed at the determination of
part per trillion and‘sub—part per trillion levels of 2,3,7,8-
TCDD and of total TCDD in soil, sediment and agueous samples.
The Janﬁary 1986 document was intended to be a stepping stone
for the realization of a more comprehensive method that would
include all the polychlorinated dibenzodioxin {PCDD) and
polychloriqated digenzofuran (PCDF) éongeﬁers present 1in a
broader spectrum of envirénméntally significant matrices.

The present report constitutes a draft addressing the
analytical procedures (Exhibit D) and guality assurance
(Exhibit E, quality assessment énd control) requirements sec-
tions of the future analytical protocol for the analysis of
PCDDs and PCDFs by HRGC/HRMS; i.e., Method B280 (HRMS). At
times, reference to other exhibits (e.g., Exhibit C) are made

even though these sections have not been prepared. The format
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used for this report is- similar to the format used for other
EPA TCDD protocols. Figures and tables are however grouped at
the end of Exhibit D. A final version of Method 8280 (HRMS) is
expected following peer review of this draft report and the
completion of the single laboratory evaluation. Elements in-
cluded in this Method 8280 (HRMS) have been inspired from a
variety of sources such as the EPA Region VII 1§w-resolution
mass spectrometry (LRMS) TCDD protocol, the aforementioned
high-reéolution mass spectrometry TCDD protocol, the RCRA
Method 8280 (LRMS), the method evaluation study final report by
Midwest Research Institute on "Analysis for Polychlorinated
Dibenzo-p-Dioxins and ﬁibenzofurans in Human Adipose Tissue"
(EPA-56015-86-020), the National Dioxin Study Analytical Proce-
dures and Quality Assurance Plan for the Analysis of 2.3,7,8-
TCDD in Tier 3-7 Samples (EPA/600/3-85/019), and the analytical
protocol for the analysis of PCDDs and PCDFs by HRGC/HRMS sub-
mitted recently for review by Region VII. . Also, we wish to aé-
knowledge the contributions from experts in the analysis of
PCDDs and PCDFs in environmental samples. The cooperation of
P.W. Albro (National 1Institute of Environmental Health
Sciences, Research Triangle Park, NC), L. Alexander (Center for
Disease Control, 'Atlanta, GA), J.R. Hass and D.J. Harvan
(Triangle Laborateries, 1Inc.; Research Triangle Park, NC), R.
Harless (US-EPA, Research Triangle park, NC), R.D. Kleopfer

(US-EPA, Region VII, Kansas City, MO), D.W. Kuehl (US-EPA,

iii
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Duluth, MN), M.J. Miille (California Analytical Laboratories,

Sacramento, CA), R.W. Noble (Monsanto Company, Dayton, OH),

T.M. Sack and J.S. Stanley (Midwest Research Institute,

City, MO) is particularly appreciated.

Kansas
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ABBREVIATIONS

A
AX-21
Cc

cDC
CDWG

o

cm

DB-~5

DS

EDL
EMPC
EMSL-LV

EPA
g

GC

GC/MS
HEPA
HPCDD
HPCDF
HRGC/HRMS

HxCDD
HxCDF
IFB
IS

KD

L

MCL
mL

mm
M/AM
oCDbD
OCDF
OSHA
PCB
PCDD
PCDPE
PCDF
PE
PeCDD
PeCDF
PFK
P9

LIST OF ABBREVIATIONS AND SYMBOLS

‘Integrated ion abundance

Type of carbon adsorbent

Concentration

Center for Disease Control

Chlorinated Dioxins Workgroup

Degree centigrade

Carbon-13 labeled

centimeter

Type of fused-silica capillary column

Data system ;

Estimated Detection Limit .

Estimated Maximum Possible Concentration
Environmental Monitoring System Laboratory, Las

Vegas

Environmental Protection Agency

gram

Gas Chromatography or Gas Chromatograph

Gas Chromatography/Mass Spectrometry

High-efficiency particulate air

Heptachlorodibenzodioxin

Heptachloredibenzofuran

High-Resolution Gas Chromatography/High-Resolution

Mass Spectrometry

Hexachlorodibenzodioxin

Hexachlorodibenzofuran

Invitation for Big

Internal Standard

Kuderna - Danish

Liter :

Method Calibration Limit

-Milliliter

Millimeter

Mass spectrometer resolving power
Octachlorodibenzodioxin
Octachlorodibenzofuran
Occupational Safety and Health Administration
Polychlorinated biphenyl - ‘
Polychlorinated dibenzodioxin
Polychlorinated diphenylether
Polychlorinated dibenzofuran
Performance Evaluation
Pentachlorodibenzodioxin
Pentachlorodibenzofuran

Perfluorokerosene

picogram

CRAFT |




e U rtale

ppm
pPpt

QA
QA/QC
rpm
RPD
RRF
RRF
RRT
RS

SAS

SES

SICP

SIM

SMO

S/N

S0P

Sp-2330

Still-
bottom

TCDD

TEF

v/v

WTE
ulL

part per million

part per trillicn

amount of substance

Quality Assurance or Quality Assessment
Quality Assessment/Quality Control
revolutions per minute

Relative Percent Difference

Relative Response Factor _

Mean Relative Response Factor
Relative Retention Time

Recovery Standard

EPA reference standard solution
Special Analytical Service

Site Evaluation Sheet

Selected lon Current Profile

Selected Ion Monitoring

Sample Management Qffice
Signal-to-noise ratio

Standard Operating Procedure

Type of fused-silica capillary column

Name of a matrix that is used as a noun
Tetrachlorodibenzodioxin

Toxicity Equivalency Factor

volume

volume/volume

weight or laboratory working standard
Wipe Test Experiment

microliter
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ANALYTICAL METHODS

(EXHIBIT D)




EXHIBIT D

Scope and Application

This method provides procedures for the detection and
quantitative measurement of 2,3,7,8-tetrachlorodibenzo-p-
dioxin (2,3,7,8~-TCDD), polychlorinated dibenzo-p-dioxins
(tetra- through octa-chlorinated homologues; PCDDs), and
poly-chlorinated dibenzofurans (tetra- through octa-
cﬁlorinated homologues; PCDFs) in a variety of environmen-

tal matrices and at part per trillion (PpPt)

concentrations. The analytical method calls for the use

of high-resolution gas chromatography and high-resolution
mass spéctrometry (HRGC/HRMS) on purified sample extracts.
Table 1 lists the various sample tybes covered by this
analytical protocol, the 2,3,7,8-TCDD-based Method
Calibration Limits (MCLs) and other germane information.
Analysis of a one-tenth aliguot of the sample permits
measurement of concentrations up to 10 times the upper MCL
(Table 1). Samples containing concentrations of specific

congeneric analytes (PCDDs and PCDFs) considered within

DRAFT
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the scope of this method that are greater than the upper
MCL must be analyzed by a protocol designed for such con-
centration levels. An optional method for reporting the
analytical résults using a 2,3,7,8-TCDD toxicity egquiv-

alency factor (TEF) is described.

The sensitivity of this method is dependent upon the level
of interferents within a given matrix. Actual limits of
detection and gquantitation will be provided following the
single or multilaboratory evaluation of this proposal, and
from examining the data gathered by the Sample Management
Office (SMO) from Special Analytical Services (SAS) per-

formed over the past few years.

This method is designed for use by analysts who are ex-
perienced with residue analysis and skilled in high-
resolution gas chromatography/high-resoclution mass

spectrometry (HRGC/HRMS).

Because of the extreme toxicity of these compounds, the
analyst must take the necessary precautions to prevent ex-
posure to himself or herself, or to others, of materials
known or believed to contain PCDDs or PCDFs. It is the
laboratory's responsibility to ensure that safe handling

procedures are employed.

D=2
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Summary of the Method =

This procedure uses a matrix-specific extraction, analyte-
specific cleanup, and high-resoclution capillary column gas
chromatography/high-resolution mass spectrometry

(HRGC/HRMS) techniques.

If interferents are encountered, the method provides
selected cleanup procedures to aid the analyst in their
elimination. The analysis flow chart is shown in Figure

1'

An aliquot (see Table 1) of soil, sediment; fly-ash,
water, sludge, still-bottom, fuel o0il, reactor residue,
fish, or human adipose tissue is spiked with a solution
containing specified amounts of each of the nine isotopi-
cally (*3c12) labeled PCDD/PCDFs listed in Table 2. The
sample is then extracted according to a matrix-specific
extraction procedure. The extraction procedures are: a)
toluene (or benzene) Soxhlet extraction for soil, sediment
and fly-ash samples; b) methylene chloride ligquid-liguid
extraction for water samples; c¢) toluene (or benzene)
Dean-Stark extraction for fuel oils and agueous sludges;

d) toluene (or benzene) extraction for still-bottoms; e)
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hexane extraction for fish; and f) methylene chloride ex-
traction for human adipose tissue. The decision for the
selection of an extraction procedure for reactor residue
samples 1is based on the appearance (consistency,
viscosity) of the samples. Generally, they can be handled
according to the procedure used for still-bottom (or

chemical sludge) samples.

The extracts are then submitted to an acid-base washing
treatment and dried. Following a solveﬁt exchange step,
the residue is cleaned up with column chromatography on
neutral alumina and carbon on silica gel, The extract
from adipose tissue is first treated with sulfuric acid
impregnated silica gel before chromatography on écidic
silica gel, neutral alumina, and carbon on silica gel.
The preparation of the final extract for HRGC/HRMS
analysis is accomplished by adding, to the concentrated
carbon column eluate, 10-to-50 ul (depending on the matrix
type) of a tridecane solution containing 50 pg/ulL of each
the two recovery standards '13C12-1,2,3,4—TCDD and 13C12

-1,2,3,7,8,9-HxCDD (Table 2). The former is used to deter-

mine the percent recoveries of tetra- and penta-

chlorinated PCDD/PCDF congeners while the latter is used
for the determination o¢f hexa-, hepta- and octa-

chlorinated PCDD/PCDF congeners percent recoveries.
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NOTE: As an additional retention time and instrumental
switching time quality control checks, the recovery stand-
ard solution will contain 13C12-1,2,8,9—TCDD and l3c12

-1,3,4,6,8-PECDF (10 pg/uL each).

{OFF-THE-RECORD NOTE: These labeled standards are not
available at the present time. However, Cambridge Isotope
Laboratories will prepare these labeled compounds if the
EPA indicates interest-iﬁ implementing this additional QC

requirement.])

One-to-two uL of the concentréted extract are injected
into an HRGC/HRMS system capable of performing selected
ion.monitoring at resolving powers of at least 10,000 (10
percent valley definition).

The idéntification of OCDD and nine of the 15 most-toxic
congeners (Table 3), for which a 13C-labeled standard 1is
available in the sample fortification and recovery stand-
ard soluéions (Table 2), is based on their elution at
their exact retention time (-1 to +3 seconds from the
respective internal or recovery standard signal) and the
simultaneous detection of the two most abundant molecular

ions. The remaining six most toxic congeners (i.e.,

D=5
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2,3,4,7,8-PeCDF; 1,2,3,4,7,8-HxCDD; 1,2,3,6,7,8-HxCDF;
1,2,3,7.,8,9-HxCDF; 2,3,4,6,7,8-HxCDF, and 1,2,3,4,7,8,9-
HpCDF), for which no carbon-labeled internal standard is
available in the sample fortification solution, are iden-
tified by their retention times falling within their
respective PCDD/PCDF retention time windows as established

by using a GC column performance evaluation solution and

the simultaneous detection of the two most abundant

molecular ions. ldentification of OCDF is based on its
retention time relative to 13C12~OCDD and the simultaneous
detection of the two most abundant molecular ions. all
other identified PCDD/PCDF congeners (not presenting a
2,3,7,8-lateral substitution pattern) must have a reten-
tion time falling within their respective PCDD/PCDF reten-
tion time windows as established by using a GC column per-
formance evaluation sclution and the simultaneous detec-
tion of the two most abundant molecular ions. Confirmation
is based on a compargsoﬁ of the ratio of the integrated
ion abundance of these molecular ion species to their

theoretical abundance ratio.

Quantification of the individual congeners, total PCDDs

and PCDFs is achieved in conjunction with the establish-

Df
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3.4

ment of a multipoint (seven points) calibration curve for
each homologue, and during which each calibration solution

is analyzed once.

Definitions

Polychlorinated dibenzo-p-dioxins (PCDDs) and polych-
lorinated dibenzofufans (PCDFs) are compounds {Figure 2)
that contain from one to eight chlorine atoms. The 15
most toxic of tbese PCDDs (totaling 75) and PCDFs
(totaling 135) are shown in Table 3. The number of
isomers at different chlorination levels is shown in Table

4.

An "homologue" is defined here as a group of ch.orinated
dibenzodioxins or dibenzofurans having a specific number

of chlorine atoms.
An "isomer" is defined by the arrangement of chlorine
atoms within an "homologue". For example, 2,3,7,8-TCDD is

a TCDD isomer.

The term "congener" is used to mean an isomer of an
‘ Y

homologue,

D-7
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Internal Standard Nine internal standards are used in
this method. There is one for each of the dioxin and
furan homologues with the degree of chlorination ranging
from four to eight. An internal standard is a 13C12
~-labeled analogue of a congener chosen from the compounds
listed in Table 3 and of OCDD. Internal standards are
added to all samples including method blanks and quality
control samples before extraction, and they are used to

measure the concentration of the analytes.

Recovery Standara Two recovery standards are used to
determine the percent recoveries for PCDDs and PCDFs. The
l3C12-~1,2,3,4-TCDD is used to measure the percent
recoveries of tetra- and penta-chlorinated dioxins and
furans while 13C12-1,2,3,7,8,9~HXCDD permits the deter-
mination of hexa-, hepta- and octa-chlorinated homologues’
recoveries. They are added to the sampl; final residue
before HRGC/HRMS analysis. Furthermore, 13C12
-1,2,3,7,8,9-HxCDD is used for the identification of the
native analogue present in sample extracts (this exhibit,

Section 2.6).

High-Resolution Concentration Calibration Solutions (Table

5) Solutions {(tridecane) containing known amounts of 17
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selected PCDDs and PCDFs, nine internal standards (13C12
-labeled PCDD/PCDFs);, and two carbon-labeled recovery
standards (this exhibit, Section 3.6); the set of seven
solutions is used to determine the instrument response of
the native analytes relative to the internal standards and
of the internal standards relative to the. recovery

standards.

Sample PFortification Solution (Table 2) Solution
(isooctane) containing the nine internal standards, which

is used to spike all sample before extraction and cleanup.

Reéovery‘Standard Spiking Solution (Table 2) Tridecane
solution containing the two recovery standards, which is
used to prepare tﬁe final sample residue before HRGC/HRMS
analysis. This solution also contains 13C12-1,2,8,9—TCDD
and 13C12-1,3,4,6,8-PeCDF as retention time markers (see.

Exhibit D, Section 2.4 note).

Pield Blank A portion of a sample representative of the
matrix wunder consideration, which 1is free of any

PCDD/ECDFS.

Laboratory Method Blank This blank is prepared in the

laboratory through performing all analytical procedures

GRAFT

1
-~ .-




W

ity

except the addition of a sample aliquot toc the extraction

vessel,

Rinsate A portion of solvent used to rinse sampling
equipment; the rinsate is analyzed to demonstrate that

samples were not contaminated during sampling.

GC Column Performance Check Mixture A tridecane solution
containing a mixture of selected PCDD/PCDF standards
(first and last eluters for each homologue), which is used
to demonstrate c¢ontinued acceptable performance of the

capillary column (i.e., < 25 percent valley separation of

2,3,7,8-TCDD from all the other 21 TCDD isomers) and to

define the homologous PCDD/PCDF retention time windows.

Performance Evaluation Materials A representative
aliqﬁot, sample containing known amounts of certain un-
labeled PCDD/PCDF congeners {in particular the ones having'
a 2,3,7,8-substitution pattern). Representative inter-
ferences may be present. PEMs are obtained from the EPA

EMSL-LV and submitted to potential contract laboratories,

" who must analyze it to obtain acceptable results before

D-10

GRAFT|




LIS TAEN

being awarded a contract for sample analyses (see IFB Ppre-
Award Bid Confirmations). PEMs are also included as an
unspecified ("blind")'quality control (QC) sample in any

sample batch submitted to a laboratory for analysis.

Relative Response Pactor Response o©0f the mass
spectrometer to a known amount of an analyte relative to a

known amount ¢f an internal standard.

Estimated Level of Method Blank Contamination ~ The
response from a signal occuring in the homologous
PCDD/PCDF retention time windows and at any of the masses
monitored is used, as described in Section 14 (Exhibit D),
to calculate the level of contamination in the method
blank. The results from such calculations must be
reported along with the data obtained on the samples
belonging to the batch, associated with the method blank.
Reporting a method blank contamination level for any of
the 2,3,7,8-substituted congeners listed in Table 3 (i.e.,
the following statement does not apply to OCDD and OCDF)
that eithér equals or exceeds the level present in any one

sample from the batch would invalidate the results and
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require automatic sample reruns (Exhibit C) for all posi-
tive samples found in that batch of samples. A positive
sample is defined as a sample found to contain at least

one 2,3,7,8-substituted PCDD/PCDF congener.

Sample Rerun Extraction of another aliquot of the sample

followed by extract cleanup and extract analysis.

Extract Reanalysis Analysis by HRGC/HRMS of another

aliquot of the final extract.

Mass Resolution Check Standard method used to demonstrate
a static resolving power of 10,000 minimum (10 percent

valley definition).

Method Calibration Limits (MCLs) For a given sample
size, a. final extract volume, and the lowest and highest
concentration calibratidn solutions, the lower and upper
MCLs delienate the regidn of quantitation for which the

HRGC/HRMS system was calibrated with standard solutions.

HRGC/HRMS Solvent Blank This additional QC check
analysis corresponds to a 2-ul injection of pure tridecane
into the GC column and a complete (tetra- through octa-

chlorinated congeners) HRGC/HRMS analysis. Such QC check
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is réquired following a calibration run and before the
daily analysis of the first sample extract. Acceptable
HRGC/HRMS solvent blanks (see Exhibit D, Section 3.16 for
guidelines) must be obtained before pursuing the analysis

of subseguent sample extracts.

Toxicity Equivalency Factor GC Mixture This is a
tridecane solution containing selected native and carbon-
labeled 2,3,7,8-substituted PCDD/PCDF congeners. The mix-
ture is used exclusively on the 60-m SP-2$30/31 fused-

silica column for the sole purpose of confirming relative

retention times during TEF measurements. (Identification

criteria; Section 14.7.1.3, Exhibit D.)

Interferents

501vent$, reagents, glassware, and other sample processing
hardware may yield discrete artifacts or elevated
baselines that may cause misinterpretation of the
chromatographic data. All of these materials must be
demonstrated to be free from interferents under the condi-

tions of analysis by running laboratory method blanks.
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The use of high-purity reagents and sclvents helps mini-
mize interference problems. Purification of solvents by

distillation in all-glass systems may be necessary.

Interferents co-extracted from the sample will vary con-
siderably from source to source, depending upon the in-
dustrial process being sampled. PCDDs and PCDFs are often
associated with other interfering chlorinated substances
such as polychlorinated biphenyls (PCBs) and poly-
chlorinated diphenyl ethers (PCDPEs) that méy be found at

concentrations several orders of magnitude higher than the

analytes of interest. Retention times of target analytes

must be verified using reference standards. These values
must correspend to the retention time windows established
in Section 8.1.3 (Exhibit D). While certain cleanup tech-
nigues are provided as part of this methed, unigque samples
may require additional cleanup technigues to achieve lower

detection limits.

A high-resolution capillary column (60 m DB-3) is used to
resolve as many PCDD and PCDF isomers as possible;
however, no single column is known to resolve all the
isomers. Several capillary columns will, in fact, be
necessary during the determination of the TEFs (this Ex-

hibit D, Section 14.7).
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Safety

The following safety practices are eierpted directly from
EPA Method 613 Section 4 (July 1982 version) and amended
for use in conjunction with this method.

In addition to 2,3,7,8-TCDD, other PCDDs and PCDFs
containing chlorine atoms in positions 2,3,7,8 are known

to have comparable toxicities. The analyst should note

that finely divided dry soils contaminated with PCDDs and

PCDFs are particularly hazardous becauée of the potential
for inhalation and ingestion. It is recommended that such
samples be processed in a confined environmént, such as a
hood or a glove box. Labofator§ personnel handling these
types of samples should also wear masks fitted with char-
coal filter absorbent media to prevent inhalation of dust.
The toxicity or carcinogenicity of each reagent used in
this method is not precisely defined; however, each chemi-
cal compound should be-treated as a potential health
hazard. From this viewpoinﬁ, exposure to these chemicals
must be reduced to the lowest possible level by whatever

means available. The laboratory is responsible for main-

taining a current awareness file of OSHA regulations:

regarding the safe handling of the chemicals specified in
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this method. A reference file of material data sheets
should also be made available to all personnel involved in
the chemical analysis. Additional references to laboratory
safety are given in references 1-3 (see end of -Section 5,
Exhibit D). Benzene and 2,3,7,8-TCDD have been identified

as suspected human or mammalian carcinogens.

Each laboratory must develop a strict safety program for
the handling of 2,3,7,8-TCDD. The following laboratory

practices are recommended.

Contamination of the laboratory will be minimized by

conducting all manipulations in a hood.

The effluents of sample splitters for the gas
chromatograph and roughing pumps on the HRGC/HRMS
system should pass through either a column of ac-
tivated charcoal or be bubbled through a trap con—l

taining oil or high-boiling alcohels.
Liquid waste should be dissolved in methanol or

ethanol and irradiated with ultraviolet 1light with

wavelength less than 290 nm for several days (Use F
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40 BL lamps or equivalent). Using this analytical
methbd, analyze the liquid wastes and dispose of the

solutions when 2,3,7,8-TCDD can no longer be detected

(at what level?).

Some of the following precautions were issued by Dow
Chemical U.S.A. (revised 11/78) for safe handling of

2,3,7,8-TCDD in the laboratory and amended for use in con-

junction with this method.

The following statements on safe handling are as com-
plete as poﬁsible on the basis of available .
toxicological information. The precautions for safe
handling and use are necessarily general in nature
since detailed, specific recommendations can be made
only for the particular exposure and circumstances of
each individual use. 1Inquiries about specific opera-
tions or usés may be addressed to the Dow Chemical
Company. Assistance in evaluating the health hazards
of particular plaht conditions may be obtained from
certain consulting laboratories and from State
Departments of Health or of Labor, many of which have
an industrial health service. The 2,3,7,8-TCDD
isomer is extremely toxic to laboratory animals.

However, it has been handled for years without injury
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5.4.1.1

5.4.1.2

5.4.1.3

5.4.1.4

5.4.1.5

in analytical and biological laboratories. Tech-
niques used in handling radiocactive and infectious

materials are applicable to 2,3,7,8-TCDD.

Protective Egquipment: Throw-away plastic gloves,
apron or lab coat, safety glasses and lab hocod

adequate for radicactive work.

Training: Workers must be trainmed in the proper
method of removing of contaminated gloves and cloth-

ing without contacting the exterior surfaces.

Personal Hygiene: Thorough. washing of hands and
forearms after each manipulatien and before breaks

(coffee, lunch, and shift).

Confinement:. Isolated work area, posted with signs,
segregated glassware and tools, plastic-backed ab-

sorbent paper on benchtops.

Waste: Good technique includes minimizing con-
taminated waste, Plastic bag liners should be used
in waste cans. Janitors must be trained in safe han-

dling of waste.
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5.4.1.6

5.4.1.7

N

5.4.1.8

Disposal of Hazardous Wastes: Refer to the November
7, 1986 Issue of the Federal Register on Land Ban
Rulings for details concerning the handling of

dioxin-containing wastes.

Decontamination: Personal - any mild soap with
plenty of scrubbing action; Glassware, Tools and Sur-
faces - Chlorothene NU Solvent (Trademark of the Dow
Chemical Company) is the least toxic solvent shown to
be effective. Satisfactory cleaning may be ac-
complished by rinsing with Chlorothene, khen washing
with any detefgent and water. Dish water may be dis-
pésed to the sewer after percolation through a char-
coal bed filter. It is prudent to minimize solvent
wastes because they require special disposal through
commercial sources that are expensive,

Léundry: Clothing known to be contaminated should be
disposed with the precautions described under
"Disposal of Hazardous Wastes". Lab coats or other

clothing worn in 2,3,7,8-TCDD work area may be

laundered. Clothing should be collected in plastic

bags. Persons who convey the bags and launder the
clothing should be advised of the hazard and trained

in proper handling. The clothing may be put into a
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5.4.1.9

5.4.1.10

washer without contact if the launderer knows the
problem. The washer should be run through a cycle

before being used again for other clothing.

Wipe Tests: A useful method of determining cleanli-

‘ness of work surfaces and tools is to wipe the sur-

face with a piece of filter paper.

NOTE: appendix A describes a procedure for the
collection, handling, analysis, and reporting
requirements of wipe tests performed within the
laboratory. The results and decision making
processes are based on the presence of 2,3,7,8-

substituted PCDD/PCDFs.

Inhalation: Any procedure that may produce airborne
contamination must be done with good ventilation.
Gross losses to a ventilation system must not be
allowed. Handling of the dilute solutions normally
used in analytical and animal work presents no in-

halation hazards except in case of an accident.
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5.4.1.11

Accidents: Remove contaminated clothing immediately,
taking precautions not to contaminate skin or other
articles, Wash exposed skin vigorously and

repeatedly until medical attention is obtained.

References:

1.

"Carcinogens - Working with Carcinogens", Department
of Health, Education, and Welfare. Public Health
Service. Center for Disease Control. ﬁational In-
stitute for Occupational éafety and Health. Publica-

tion No. 77-206, August 1977.

"OSHA Safety and Health Standards, General Industry",
(29 CFR 1910), Occupational Safety and Health

Administration, OSHA 2206, (Revised, January 1976).

"Safety in Academic Chemistry Laboratories"™, American
Chemical Society Publication, Committee on Chemical

Safety, (3rd Edition, 1979.)

Apparatus and Equipment

High-Resolution Gas Chromatograph/High-Resolution Mass

Spectrometer/Data System (HRGC/HRMS/DS).
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The GC must be equipped for temperaturé pregramming,
and all required éccessories must be available, such
as syringes, gases, and capillary columns. The GC
injéction port must be designed for capillary
columns. The use of splitless injection technigues
is recommended. On-column injection technigues can
be used on the 60-m DB-5 column. The use of a moving
needle injection port is also acceptable._ when using
the method described in this protocol, a 2-ul injec-
tion volume is used consistently (i.e., the injection
volumes for all extracts, blanks, calibration sclu-
tions and the performance check samples are 2 ul).
One-ul injections are allowed; however, laboratories
are encouraged to remain consistent throughout the
analyses by using the same injection volume at all

times.

~

6.1.2 Gas Chromatograph/Mass Spectrometer (GC/MS) Interface

The GC/MS interface components should withstand 350°
C temperatures. . The interface must be designed so
that the separation of 2,3,7,8-TCDD from the other
TCDD isomers achieved in the gas chromatograpnic
column is not appreciably degraded. Cold spots or

active surfaces (adsorption sites) in the GC/MS in-
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terface can cause peak tailing and peak broadening.
It is recommended that the GC column be fitted
directly into the mass spectrometer ion source
without being exposed to the ionizing electron beam.
Graphite ferrules should be avoided in the injection
port because they may adsorb the PCDDs and PCDFs.
1TM

vespe or equivalent ferrules are recommended.

3 6.1.3 Mass Spectrometer

The static re;olving power of the instrument must be

maintained at a minimum of 10,000 (10 percent

valley). The mass spectrometer must be operated in a

(' : selected ion monitoring (SIM) mode with a total cycle
o time (including the voltage reset time) of one second
l. or less (this exhibit, Section 9.1.4.1). At a
minimum, the ions listed in Table 6 for each of the

five SIM descriptors must be monitored. Note that

with the exception of the last descriptor

(OCDD/OCDF), all the descriptors contain 10 ions.

The selection (Table 6) of the molecular ions M and

M+2 for l3C-HxCDF and 13C-HpCDF rather than M+2 and

; M+4 is to eliminate, even under high—resblution mass
spectrometric conditions, interferences occuring in

these two ion channels for samples containing high
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levels of native HxCDDs and HpCDDs. It is important
to maintain the same set of ions for both calibration
and sample extracts analyses. Theﬂselection cf the
lock-mass ion is left to the performing laboratory.
The recommended mass spectrometer tuning conditions
(this exhibit, Section 8.2.3) are based on the groups

of monitored ions shown in Table 6.
6.1.4 Data System

A dedicated data system is employed to controel the
rapid multipie ion monitoring process and to acguire
the data. Quantification data (peak areas or peak
heights) and SIM traces (displays of intensities of
each ion signal being monitored including the lock-
méss.ion as a function of time) must be acgquired
during the analyses and stored. QuantificatiQns may
be reported basea hpon computer-generated peak areas
or upon measured peak heights (chart recording). The
data system mﬁst be capable of acguiring data at a
minimum of 10 ions in a single scan. It is also
recommended to have a data system capable of switch-
ing to different sets of ions (descriptors) at
specified times during an HRGC/HRMS acquisition. The

data system should be able to provide hard copies of
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individual ion chromatograms for selected gas
chromatographic time intervals. It should also be

able to acquire mass-spectral peak profiles (this
exnibit, Section 8.2.4) and provide hard copies of
peak profiles to demonstrate the required resolving
power, The data system should also permit the

measurement of noise on the base line.

NOTE: The detector zero setting must allow peak-to-
peak measurement of the noise on the base line of
every monitored channels. Figure 3 illustrates the
effect of eléctronic noise setting upon the estima-

tion of the resolving power.

6.2 GC Column

-

In order to have an isomer-specific determination for
2,3,7,8-TCDD and to allow the detection of OCDD/OCDF

within a reasonable time interval in one HRGC/HRMS

. analysis, the 60-m DB-5 fused-silica capillary column

is recommended. Minimum acceptance criteria must be
demonstrated and documented (this exhibit, Section
8.1). At the beginning of each l12-hour period (after

mass resolution is demonstrated) during which sample
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extracts or concentration calibration sclutions will

be analyzed, column operating conditions must be at-

tained for the required separation on the column to
be used for samples. Operating conditions known to
produce acceptable results with the recommended

column are shown in Table 7.

Miscellaneous Equipment and Materials

The following list of items does not constitute an
exhaustive compendium of the equipment needed for

this analytical method.

Nitrogen evaporation apparatus with variable flow

rate.

Balances capable of accurately weighing 0.01 g and

0.0001 g.
Centrifuge.

Water bath -- equipped with concentric ring covers and

capable of being temperature-controlled within + 2° c.
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6.3.10

6.3.11

6.3.12

6.3.13

6.3.14

6.3.15

Stainless steel or glass container large enough to hold

contents of one-pint sample contéiners.

Glove box.

Drying oven.

Stainless steel spoons and spatulas.

Laboratory hoods.

Pipets - disposable, Pasteur, 150-mm long x S5-mm ID.

Pipets -~ disposable, serological 10 mL for the prepara-

tion of the carbon column specified in Section 7.1.2.
Reacti-vial, 2 mL, silanized amber glass.

Stainless steel meat-grinder with a 3 to S-mm hole size

inner plate.
Separatory funnels, 125 mL.

Kuderna-Danish, 500 mL, fitted with 10-mL concentrator

tube and three-ball Snyder column.




6.3.16

6.3.17

6.3.18

6.3.19

6.3.20

6.3.21

6.3.22

6.3.23

6.3424

6.3.25

reflonT™ boiling chips (or equivalent), washed with

hexane before use.

Glass chromatographic column, 300 mm x 10.5 mm, fitted

with Teflonnstopcock.
Adaptors for concentrator tubes.
Glass fiber filters.

AX-21 carbon (Anderson Development Co., Adrain,

Michigan) .

Dean-Stark trap, 5 or 10 miL with T joints, condenser

and 125-mL flask.
Continuous liguid-liquid extractor.
All-glass Soxhlet apparatus, 500 mL flask.

Glass funnels, sized to hold 170 mL of liguid.

Desiccator.
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6.3.26

6.3.27

6.3.28

6.3.29

Solvent reservoir (125 mL) Kontes; 12.35 cm diameter
(special order item), compatible with gravity carbon

column,

Rotary evaporator with a temperature-controlled water

bath.

High-speed tissue homogenizer -- equipped with an EN-8

probe or equivalent.

Glass wool =-- extracted with methylene chloride, dried

and stored in a jar.

NOTE: Reuse of glassware should be minimized to avoid
the risk of contamination. All glassware that is
reused must be scrupulously cleaned as soon as possible
af@er use, applying the following procedure. Rinse
glassware with the last solvent used in it then with
high-purity ﬁcetone and hexane. Wash with hot deter-
gent water,. Rinse with copious amounts‘of tap water
and several portions of distilled water. Drain, dry
and heat in a muffle furnace at 400° C for 15 to 30
minutes. Volumetric glassware must.not be heated in a
muffle furnace, and some thermally stable materials

(such as PCBs) may not be removed by heating in a
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muffle furnace. .In these cases, rinsing with high-
purity acetone and hexane may be substituted for
muffle-furnace heating. After the glassware is dry and
cool, rinse with hexane, and store inverted or capped
with solvent-rinsed aluminum foil in a clean

environment.

Reagents and Standard Solutions

Column Chromatography Réagents

Alumina, neutral, Super 1, WOelmR, 80/200 mesh..  Store
in a sealed container at room temperature in a desic-

cator over self-indicating silica gel.

AX-21 carbon (Anderson Development Co., adrian,
Michigan). Carbon column (gravity flow): Prepare the
carbon on silica éel packing material by mixing five
percent (by weight) active carbon AX-21, prewashed with
methanol and dried in vacuo at 110° C and 95 percent
(by weight) silica gel (Type 60, EM Reagent, 70 to 230
mesh, CMS No 393-066) followed by activation of the
mixture at 130° C for six hours. Prepare a 10-mL dis-
posable serological pipet by cutting off each end to

give a 4-inch long column. Fine polish both ends and
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7.2

7.3

7.3.1

7.4

flare if desired. .Insert a glass-wool plug at one end
and pack with 1 g of the carbon and silica gel mixture
to form a 2-cm long adsorbant bed. Cap the packing with

a8 glass-wool plug.

Reagents

Sulfuric acid, concentrated -- ACS grade, specific

gravity 1.84.

Potassium hydroxide -- ACS, 20 percent (w/v) in dis-

tilled water.

Sodium chloride -- Analytical reagent, 5 percent (w/v)

in distilled water.

Desiccating Agent

Sodium sulfate -- granular, anhydrous; use as such.

Soelvents

High-purity, distilled-in-glass or highest available
purity: methylene chloride, hexane, benzene, methanol,
tridecane, isooctane, toluene, <c¢yclohexane, and
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7.5 Calibration Sclutions

High-Resolution Concentration Calibration Solutions
(Table 5) -- Seven tridecane solutions cdntaining na-
tive (totaling 17) and carbon-labeled (totaling 11)
PCDDs and PCDFs at known concentrations used to
calibrate the instrument. The concentration ranges are
homologue dependent with the lowest values associated
with the tetra- and penta-chlorinated dioxins and
furans (2.5 pg/ul) and the highest for the octach-

lorinated congeners (1000 pg/ul).

These high-resoclution concentration calibration solu-
tions may be obtained from the Quality Assurance
Division, US EPA, Environmental Monitoring System
Laboratory (EMSL-LV), Las Vegas, Nevada. Howevsr, ad-
ditional secondary standards must be obtained from com-
mercial sources, and solutions must be prepared in the
contractor 1laboratory. Traceébility of standards must
be verified against EPA supplied standard solutions.
Such procedures will be documented by laboratory stand-
ard operating procedures (SOP) as required in IFB Pre-

award Bid Confirmations, part 2.f£.(4). It is the
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responsibility of the laboratory to ascertain.that the
calibration solutions received (or prepared) are indeed
at the appropriate concentrations before they are used
to analyze samples. A recommended traceability proce-
dure for PCDD/PCDF standards is described in Appendix

B.

Store the concentration calibration solutions in l-mL

minivials at 4° cC.

GC Column Performance Check Solution -~ This solution con-

tains the first- and last-eluting isomers for each homologue

from tetra- through hepta-chlorinated congeners. The solu-
tion also contains a series of other TCDD isomers for the
purpose of documenting the chromatographic resolution., The
13C12-2,3,7,8—TCDD is also present. The laboratory is
required to use tridecane as the solvent and adjust the
volume so that the final concentration does not exceed 100
pg/ul per congener. Table 8 summarized the qualitative com-
position (minimum requirement) of this performance evalua-

tion solution.




NOTE: The use of a PCDD/PCDF-containing fly-ash extract is
allowed but the gqualitative equivalency of the fly-ash ex-
tract to the EPA solution should be demonstrated for each

fly-ash extract.

Sample Fortification Solution -- This isooctane solution
contains rthe nine internal standards at the nominal con-
centrations that are listed in Table 2. The solution con-
tains at least one carbon-labeled standard for each
homologue, and it is used to measured the concentrations of
the native substances. (Note that l3C—12-OCDF is not

present in the solution.)

Recovery Standard Spiking Solution -- This tridecane solu-
tion contains two recovery standards (13C12-1,2,3,4-TCDD and
l3C12-1,2,3,7,é,9-HxCDD) at a nominal concentration of 50
pg/ul per compound. Two additional carbon-labeled staqdérds
(1,2,8,9-TCDD and 1,3,4,6,8-PeCDF) will be included in this
solution once they are available, vTen-to-fifty uL of this

solution will be spiked into each sample extract before the

- final concentration step and HRGC/HRMS analysis.
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