Tetra- through Ccta-chlorinated Di oxins and Furans by Isotope Dilution Hi gh
Resol ution Gas Chronmatography (HRGC)/ Hi gh Resol uti on Mass Spectronetry (HRMS)

EPA Method 1613, Revision A (October 1990)

Tabl e 1A Summary of Hol ding Times and Preservation for Dioxins and Furans
by Isotope Dilution HRGC HRVS

Anal yti cal Paraneter 2 Techni cal and Contract Hol di ng Preservation
Ti mes

Tetra- through Technical for Extraction: 7 days Anber gl ass;

octa-chlorinated from coll ection; Cool to 4EC

dibenzo-p-dioxins +2EC

(PCDDs) and Contract for Extraction: 5 days Keep away

dibenzofurans (PCDFs) fromreceipt at |aboratory; fromlight;

in VWater

Techni cal _and Contract for
Anal ysis: 40 days from extraction

Tetra- through Technical for Extraction: 14 days Cool to 4EC
octa-chlorinated fromcollection; +2EC;
dibenzo-p-dioxins Keep away
(PCDDs) and Contract for Extraction: 10 days fromlight
dibenzofurans (PCDFs) fromreceipt at |aboratory;

i n Soi

Technical and Contract for
Anal ysis: 40 days from extraction

a | ndi vidual target conpounds are listed in Table 1B

b Aqueous sanples nust be filtered prior to extraction as outlined in Sections
10.3 and 10.4 of EPA Method 1613A.

Data Cal cul ati ons and Reporting Units:

Cal cul ate the response factor (RF) and the sanple concentrations of target
conmpounds follow ng Sections 7.6.1 and 16 of EPA Method 1613A.

Report water sanple results in concentration units of picogramper liter
(pg/L). Report soil sanple results on a dry-weight basis in concentration
units of nanogram per kilogram (ng/kg). Report percent solid and percent
noi sture to the nearest whol e percentage point.

For roundi ng resu

t adhere to the follow ng rules:
a)lf the nunmber fol

I

I

i

Wi ng those to be retained is less than 5, round down;
Wi ng those to be retained is greater than 5, round up; or
wing the last digit to be retained is equal to 5, round
even, or round up if the digit is odd.

Sy

Il o
b)If the nunber follo
c)If the nunber follo
down if the digit is
Al'l records of analysis and cal cul ati ons nmust be legible and sufficient to
recal cul ate all sanple concentrations and QC results. |Include an exanple
calculation in the data package.
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Tabl e 1B. Target Conpound Li st,
Quantitation Limts for

CAS Number s
Di oxi ns and

and Contract

Requi r ed

Furans by EPA Method 1613A

COMPOUND CAS No. CRQL Water CRQL Soil
(pg/L) *? (ng/kg) ?
2,3,7,8-TCDD 1746-01-6 10 1
Tot al - TCDD 41903-57-5 10 1
2,3,7,8-TCDF 51207-31-9 10 1
Tot al - TCDF 55722-27-5 10 1
1,2,3,7,8-PeCDD 40321-76-4 50 5
Tot al - PeCDD 36088-22-9 50 5
1,2,3,7, 8-PeCDF 57117-41-6 50 5
2,3,4,7, 8-PeCDF 57117-31-4 50 5
Tot al - PeCDF 30402-15-4 50 5
1,2,3,4,7, 8- HxCDD 39227-28-6 50 5
1,2,3,6, 7, 8- HxCDD 57653- 85-7 50 5
1,2,3,7,8,9- HxCDD 19408- 74-3 50 5
Tot al - HXCDD 34465- 4608 50 5
1,2,3,4,7, 8- HXCDF 70648- 26-9 50 5
1,2,3,6,7, 8- HXCDF 57117-44-9 50 5
1,2,3,7,8, 9- HXCDF 72918-21-9 50 5
2,3,4,6,7, 8- HXCDF 60851- 34-5 50 5
Tot al - HXCDF 55684-94-1 50 5
1,2,3,4,6,7, 8-HpCDD 35822-46-9 50 5
Tot al - HhCDD 37871-00-4 50 5
1,2,3,4,6,7, 8-HpCDF 67562- 39- 4 50 5
1,2,3,4,7,8,9- HoCDF 55673-89-7 50 5
Tot al - HOCDF 38998-75-3 50 5
OCDD 3268-87-9 100 10
OCDF 39001-02-0 100 10

a |n order to achieve these CRQs,
sanmpl e interferents by one or
Met hod 1613A prior to analysis,
(Section 12.2), silica ge
12.4), AX-21/Celite (Section 12.5),
(HPLC) (Section 12.6).

1613CRF

sanpl e extracts may require renoval of

nore of the cleanup procedures listed in EPA
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i ncl udi ng ge
cl eanup (Section 12.3),

permeati on chromat ography (GPC)
al um na cl eanup (Section
and hi gh performance |iquid chromatography
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Tabl e 2.

Summary of Calibration Procedures for

Di oxi ns and Furans by EPA Method 1613A

Cal i brati on El ement

Frequency

Acceptance Criteria

Corrective Action

Initial Calibration
(m ni mum blank + 5
poi nts) (I1CAL)a b ¢

Initially; whenever
required, due to failure
of CCV

RSD for RFs #30%

1. Term nate anal ysis
2. Re-calibrate and verify
bef ore sanpl e anal ysis

RT wi ndow defi ni ng
standard m xture 9

As part of |CAL and when
RT shifts are observed
during daily calibrations
whi ch are significant
enough to hinder
i dentification of
Wi t hin individua
descriptors

i soners

Gui dance provided in EPA
Met hod 1613A

1. Identify the problem
2. Criteria nust be net
bef ore any sanpl es,

bl anks, or QC sanples are
anal yzed

Isomer specificity
test standards ¢

Analyzed daily at
begi nni ng of 12-hour
peri od

Separ ati on between
adj acent peaks nust be
75% or greater.

1. Identify the problem
2. Criteria nust be net
bef ore any sanpl es,

bl anks, or QC sanples are
anal yzed

Continuing Calibration
Verification (CCV)
(m d- poi nt
concentration for
anal yt e)

each

Begi nni ng of each day,
after each group of 10
sanpl es

%O between RF of CCV and
avg RFs from | CAL #25%

RT for all anal ytes
within the RT wi ndows
established in the | CAL

1. Re-calibrate and verify
2. Re-anal yze sanpl es back
to last good CCV

H gh Resol ution Mass
Spectronetry (HRMS)
tune f

Begi nni ng of each 12-
hour period during which
st andards and sanples are

Criteria specified in
EPA Met hod 1613A

1. Identify the problem
2. Criteria nust be net
before any calibration

anal yzed st andards, sanpl es,
bl anks, or QC sanples are
anal yzed

I nternal Standards ¢ All calibration IS area within a factor 1. Investigate the system

st andards, sanpl es, of two of the IS area in | for mal function

met hod bl ank, and QC the associated CCV (-50% | 2. Re-analyze all sanples

sanpl es to +100% anal yzed during a system
mal f uncti on
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a The I CAL | ow standard nust be above but near the CRQL. The |low | CAL standard nust have a signhal to noise
ratio $5:1. If this requirement cannot be net, the laboratory nust submt a MDL study as part of the data
package.

b | CAL and CCV standards nust contain all target analytes listed in Table 1B. cCalibration standards must
include, in addition to the native compounds, all labeled compounds, a cleanup standard and the internal
standards listed in Table 4 of EPA Method 1613A.

¢ Calibration standards that do not conpare acceptably with reference standards nust be replaced (refer to
the standard sol ution acceptance criteria specified in Section 6.17 of EPA Method 1613).

4 RT wi ndow defining standard m xture should be prepared as specified in Section 6.15 of EPA Method 1613A.
This m xture should contain the PCDD/ PCDF i somers indicated in Table 5 of EPA Method 1613A. Sections 7.2.4,
7.3 and 13 of EPA Method 1613A should be foll owed for establishing RT wi ndows, using Table 2 for guidance.

¢ Isomer specificity test standards should be anal yzed according to Sections 6.16 and 7.4 of EPA Met hod
1613A to denonstrate adequate separation between TCDD and TCDF i somers.

f Hi gh Resol ution Mass Spectronetry (HRMS) tune shoul d be perforned according to Sections 14.2 of EPA Met hod
1613A.

9 The internal standard compounds to be used are %3C,-1,2,3,4-TCDD and %3C.,-1,2,3,7,8,9-HxCDD (see Sections
6.12 and 13.2 of EPA Method 1613A)

The | aboratory nust either denpnstrate the ability to achi eve chromat ographi c separation of
2,3,7,8-substituted isomers or analyze all sanples on two chromatographic colums with different |iquid
phases.

RFs for native conpounds with correspondi ng | abel ed anal ogs are quantitated using isotope responses. RFs
for native conpounds wi thout | abel ed anal ogs are quantitated using internal standard responses. Sanple
quantitation is to be done using the RRFs fromthe daily continuing calibration.
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Tabl e 3. Summary of Internal Quality Control Procedures for Dioxins and Furans by EPA Method 1613A

QC El enent Frequency Acceptance Criteria Corrective Action
Met hod Bl ank (MB) Each 12-hour tine period, < CRQL for each conpound | 1. Investigate the source
m ni mum of one per SDG 2 of contami nati on and
(After each CCV and after docunent .
the anal ysis of unusually 2. Re-analyze all sanples
concentrated sanpl es) processed with a bl ank that
is out of control.
Surrogat e Spi ke P One per batch or SDG Recoveries of 40-120% 1. Re-analyze all sanples
for water and soil wi th non-conpli ant
sanpl es. surrogate spi ke recoveri es.
Cl eanup Standard ¢ ¢ Whenever sanple extracts Recoveries of 40-120% 1. Re-analyze all sanples
requires cleanup procedures | for water and soil with the recoveries outside
sanpl es. the QC limts.

a SDG - Sanple Delivery Group - each case of field sanples received; or each 20 field sanples within a case;
or each 14 cal endar day period during which field sanples in a case are received.

b All calibration standards, sanples and QC sanples nust be spiked with a | abel ed conpound spi ki ng sol ution
as indicated in Sections 6.10, 8.1.4, 10.3.2, and 10.4.2 of EPA Method 1613A. The spiking solution nust
contain 13C,-tetra- through '3C,,-octa-CDDs and '3C;,-tetra- through 13Cy,- hepta-CDFs as I ndicated in Table 4 of
EPA Met hod 1613A, at the listed concentrations.

C All sample extracts requiring cleanup procedures must be spiked with a cleanup standard containing
37¢1,-2,3,7,8-TCDD prepared in nonane as noted in Sections 6.11 and 11.1.3.1 of EPA Method 1613. Aall
calibration standards must be spiked with the cleanup standard as discussed in Section 8.a.l in Sections
6.13 and 7.7 of EPA Method 1613A. The cleanup standard must contain 3*’Cl,-2,3,7,8-TCDD at the concentrations
listed in Table 4 of EPA Method 1613A.

d If sample extract cleanup by GPC and/or HPLC methods is performed, standards recoveries of >85% for GPC
and 75-125% for HPLC must be demonstrated as specified in Sections 12.2 and 12.6 of EPA Method 1613A.

All positive sample results must meet the qualitative identification criteria specified in Section 15 and
the isotopic ratio criteria listed in Table 3A of EPA Method 1613A.

Dilute and re-anal yze sanples which contain one or nore target analytes at concentrations above the initia
calibration range. Results for such re-analyses should fall within the m d-range of the calibration curve.
Report results and submit docunentation for both anal yses.
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