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INSTRUCTIONS

SW-846 is a "living" document that changes when new data and advances in
analytical techniques are incorporated into the manual as new or revised
methods. Periodically, the Agency issues these methods as updates to the
manual. To date, the Agency has issued Final Updates I, II, and IIA. These
instructions include directions on getting the basic manual up-to-date and
incorporating Final Updates II and IIA into your SW-846. The Agency will
release additional proposed and final updates in the future. New instructions,
to supersede these, will be included with each of those updates. However, in
general, final updates should always be incorporated into SW-846 in
chronological order (e.g. Update I should be incorporated before Update II).

If you have any difficulty with these directions, you may telephone the Methods
Information Communication Exchange (MICE) at 703-821-4789 for help. If
you have questions concerning your SW-846 U.S. Government Printing Office
(GPO) subscription, you should telephone the GPO at 202-512-2303. If you
did not purchase your SW-846 from the GPO, the GPO will not be able to help

you.

FINAL UPDATE IIA: Final Update IIA contains only one method, Method
4010, dated August 1993. This method was promulgated on January 4, 1994
(59 FR 458). It should be inserted into the manual according to the location
specified in the Final Update II Table of Contents (dated September 1994).

FINAL UPDATE II: Final Update II has been promulgated and is now
officially part of SW-846. These instructions for insertion of Final Update 11
are divided into two (2) sections: Section A - Instructions for New Subscribers
and Section B - Instructions for Previous Subscribers. :

New subscribers are defined as individuals who have recently (6-8 weeks) placed an
order with the GPO and have received new copies of the 4 (four) volume set of the
Third Edition, a copy of Final Update I, and a copy of Final Updates II and IIA.

Previous subscribers are defined as individuals that have received copies of the Third

Edition and other SW-846 Updates (including proposed Updates) in the past and have
just received their Final Update II and IIA package in the mail.

Update II and IIA Instructions - 1 Final



Please use the following instructions for new subscribers or previous
subscribers in sequence to piece together your new SW-846 manual.

A’

i

ii.

INSTRUCTIONS FOR NEW SUBSCRIBERS

If you have not already done so, open the packages that contain the Third Edition of
SW-846. The Third Edition should include 4 (four) volumes of material (i.e. Volumes
IA, IB, IC, and II) and will be dated "September 1986" in the lower right hand corner
of each page. Four 3-ring binders (one binder for each volume) and a set of tabs
should also be included. You should place each volume of material in the
appropriately labeled 3-ring binder and insert the tabs. Check the Table of Contents
(dated September 1986) if you have any questions about the order of the methods or
about which volume the methods should be inserted into.

You will be missing some methods from the Third Edition since any Third Edition
September 1986 material, that was superseded by Final Update I July 1992 material.
has already been removed from your copy of the Third Edition.

If you have not already done so, open the package that contains Final Update I. Final
Update I should be a single package printed on white paper with the date "July 1992"
in the lower right hand corner of each page. This package contains new methods and
revised methods. In order to have a complete SW-846 manual, you should insert the
new and revised July 1992 material using the Table of Contents (dated July 1992) at
the front of Final Update I to identify the correct location for each chapter and
method.

Since you are a new subscriber to SW-846, you need not be concerned about the
removal or replacement of the previous version of Update I, as discussed in item (A)
of the Final Update I instructions. Again, any Third Edition September 1986 material,
that was superseded by Final Update I July 1992 material, has already been removed
from your copy of the Third Edition. For example, your copy of the Third Edition does
not contain a copy of the September 1986 version of Chapter One because it was
superseded by the July 1992 revision of Chapter One contained in your Final Update
I package.

Final Update I also includes copies of September 1986 "replacement methods" which
are included with your copy of Final Update I and are discussed in item (E) in the
Final Update I instructions. You should not insert the replacement methods! The

replacement methods were sent to subscribers before final Update II was released.
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iii.

The Disclaimer and Chapter One at the front of Update I should also be photocopied
3 times and inserted at the front of volumes IB, IC, and II in order to complete the
manual.

Note: Update I does not contain any changes to Volume II other than the
insertion of the Disclaimer and Chapter One. Also, some methods will have an
"A" after the method number. The "A" methods have been revised once.

Finally, open the package labeled Final Updates II and ITA. Final Updates II and IIA
should be a single package printed on white paper. Update II has the date "September
1994" in the lower right hand corner of each page. Update IIA (Method 4010) has the
date "August 1993" in the lower right hand corner of each page. This package contains
new methods and revised methods. In order to have a complete SW-846 manual, you
should insert the new methods and use the revised September 1994 methods to replace
older Third Edition and Final Update I methods that are out of date. Use the Table
of Contents (September 1994) at the front of Final Update II to identify the correct
location for each chapter and method.

The Abstract and Table of Contents at the front of Final Update II should also be
photocopied 3 times and inserted at the front of volumes IB, IC, and II in order to
complete the manual.

Please Note:

- Update II does not contain any changes to Volume II other than the insertion of
the Abstract and Table of Contents.

. Some methods will have an "A" or a "B" after the method number. The "A"
methods have been revised once. The "B" methods have been revised twice.

- Methods 5100, 5110, and 9200A were included in the Proposed Update II
(November 1992) package but are not included in the Final Update II (September
1994) package. The final Federal Register Rule for Update II explains why these
methods were not finalized (promulgated).
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B. INSTRUCTIONS FOR PREVIOUS SUBSCRIBERS

i.

Background Information: A number of SW-846 update packages have been released
to the public since the original Third Edition was released. The number and labels on
these packages can be confusing. The following table titled "A Brief History of the
SW-846 Third Edition and Updates" has been provided as an aid. Currently finalized
(promulgated) methods have been printed in bold. An individual or organization that
has held an SW-846 GPO subscription for several years may have received copies of
any or all of the following documents:

A BRIEF HISTORY OF THE SW-846 THIRD EDITION AND UPDATES
Package Date Listed on Methods | Color of Paper | Status of Package
Third Edition September 1986 White Finalized (Promulgated)
Proposed Update 1 December 1987 Green Obsolete
Final Update I November 1990 White Obsolete! Never formally
(Accidently Released) finalized.
Proposed Update I1 November 1990 Blue Obsolete! Never formally
(Accidently Released) proposed.
Final Update 1 July 1992 White Finalized (Promulgated)
Proposed Update II November 1992 Yellow Obsolete
Proposed Update IIA™ October 1992 White Obsolete
(Available by request only.)
Final Update IIA" (Included | August 1993 White Finalized (Promulgated)
with Final Update II.)
Final Update 11 September 1994 White Finalized (Promulgated)

ii.

" Contains only Method 4010.

In order to begin updating the manual it is important to establish exactly what is
currently contained in the manual that you have. If the manual has been properly
updated, the ONLY white pages in the document should be dated September 1986
(Third Edition) and July 1992 (Final Update I). Remove and discard (or archive) any
white pages from your manual that have any date other than September 1986 and July
1992.

There may also be yellow pages dated September 1992 (Proposed Update II) inserted
in the manual. Remove and discard all yellow pages or other colored pages (green or
blue) from the manual. Some individuals may have chosen to keep their copy of
Proposed Update II in a separate binder and removal will not be necessary.
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iil.

Open the package labeled Final Updates II and IIA. Final Updates II and IIA should
be a single package printed on white paper. Update II has the date "September 1994"
in the lower right hand corner of each page. Update IIA (Method 4010) has the date
"August 1993" in the lower right hand corner of each page. This package contains new
methods and revised methods. In order to have a complete SW-846 manual, you
should insert the new methods and use the revised September 1994 methods to replace
older Third Edition and Final Update I methods that are out of date. Use the Table
of Contents (September 1994) at the front of Final Update II to identify the correct
location for each chapter and method.

The Abstract and Table of Contents at the front of Final Update II should also be
photocopied 3 times and inserted at the front of volumes IB, IC, and II in order to
complete the manual.

Please Note:

- Update II does not contain any changes to Volume II other than the insertion of
the Abstract and Table of Contents.

. Some methods will have an "A" or a "B" after the method number. The "A"
methods have been revised once. The "B" methods have been revised twice.

- Methods 5100, 5110, and 9200A were included in the Proposed Update II
(November 1992) package but are not included in the Final Update II (September
1994) package. The final Federal Register Rule for Update II explains why these
methods were not finalized (promulgated).
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METHOD STATUS TABLE
SW-846, THIRD EDITION, UPDATES |, 1, AND IIA

September 1994

e Use this table as a reference guide to identify the
promulgation status of SW-846 methods.

e The methods in this table are listed sequentially by
number.

e This table should not be used as a Table of Contents for
SW-846. Refer to the Table of Contents found in Final
Update Il (dated September 1994) for the order in which
the methods appear in SW-846.



SW-846 METHOD STATUS TABLE

September 1994

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE I | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
0010 -- -- Modified Method 5 Vol II 0010
Sampling Train Chap 10
Rev 0
9/86
0020 -- -- Source Assessment Vol II 0020
Sampling System Chap 10
(SASS) Rev 0
9/86
0030 -- -- Volatile Organic Vol 11 0030
Sampling Train Chap 10
Rev 0
9/86
1010 -- -- Pensky-Martens Vol IC 1010
Closed-Cup Method Chap 8
for Determining Sec 8.1 Rev 0
Ignitability 9/86
1020 1020A -- Setaflash Closed-Cup | Vol IC 1020A
Method for Chap 8
Determining Sec 8.1 Rev 1
Ignitability 7/92
1110 -- -- Corrosivity Toward Vol IC 1110
Steel Chap 8
Sec 8.2 Rev 0
9/86
1310 1310A -- Extraction Procedure | Vol IC 1310A
(EP) Toxicity Test Chap 8
Method and Sec 8.4 Rev 1
Structural Integrity 7/92
Test
-- 1311 -- Toxicity Vol IC 1311
Characteristic Chap 8
Leaching Procedure Sec 8.4 Rev 0
7/92
-- -- 1312 Synthetic Vol IC 1312
Precipitation Chap 6
Leaching Procedure Rev 0

9/94




SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE 1 | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
1320 -- -- Multiple Extraction Vol IC 1320
Procedure Chap 6
Rev 0
9/86
1330 1330A -- Extraction Procedure | Vol IC 1330A
for Oily Wastes Chap 6
Rev 1
7/92
3005 3005A -- Acid Digestion of Vol IA 3005A
Waters for Total Chap 3
Recoverable or Sec 3.2 Rev 1
Dissolved Metals for 7/92
Analysis by FLAA or
ICP Spectroscopy
3010 3010A -- Acid Digestion of Vol IA 3010A
Aqueous Samples and Chap 3
Extracts for Total Sec 3.2 Rev 1
Metals for Analysis 7/92
by FLAA or ICP
Spectroscopy
-- -- 3015 Microwave Assisted Vol IA 3015
Acid Digestion of Chap 3
Aqueous Samples and Sec 3.2 Rev 0
Extracts 9/94
3020 3020A -- Acid Digestion of Vol IA 3020A
Aqueous Samples and Chap 3
Extracts for Total Sec 3.2 Rev 1
Metals for Analysis 7/92
by GFAA Spectroscopy
3040 -- -- Dissolution Vol IA 3040
Procedure for Oils, Chap 3
Greases, or Waxes Sec 3.2 Rev 0
9/86
3050 3050A -- Acid Digestion of Vol IA 3050A
Sediments, Sludges, Chap 3
and Soils Sec 3.2 Rev 1
7/92




SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE I | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
-- -- 3051 Microwave Assisted Vol IA 3051
Acid Digestion of Chap 3
Sediments, Sludges, Sec 3.2 Rev 0
Soils, and 0Oils 9/94
3500 3500A -- Organic Extraction Vol IB 3500A
and Sample Chap 4
Preparation Sec Rev 1
4.2.1 7/92
3510 3510A 35108 Separatory Funnel Vol IB 35108
Liquid-Liquid Chap 4
Extraction Sec Rev 2
4.2.1 9/94
3520 3520A 35208 Continuous Liquid- Vol IB 35208
Liquid Extraction Chap 4
Sec Rev 2
4.2.1 9/94
3540 3540A 3540B Soxhlet Extraction Vol IB 3540B
Chap 4
Sec Rev 2
4.2.1 9/94
-- -- 3541 Automated Soxhlet Vol IB 3541
Extraction Chap 4
Sec Rev 0
4.2.1 9/94
3550 -- 3550A Ultrasonic Extrac- Vol IB 3550A
tion Chap 4
Sec Rev 1
4.2.1 9/94
3580 3580A -- Waste Dilution Vol IB 3580A
Chap 4
Sec Rev 1
4.2.1 7/92
3600 3600A 36008 Cleanup Vol IB 36008
Chap 4
Sec Rev 2
4.2.2 9/94




SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE I | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
3610 3610A -- Alumina Column Vol IB 3610A
Cleanup Chap 4
Sec Rev 1
4.2.2 7/92
3611 3611A -- Alumina Column Vol IB 3611A
Cleanup and Chap 4
Separation of Sec Rev 1
Petroleum Wastes 4.2.2 7/92
3620 3620A -- Florisil Column Vol IB 3620A
Cleanup Chap 4
Sec Rev 1
4.2.2 7/92
3630 3630A 36308 Silica Gel Cleanup Vol IB 3630B
Chap 4
Sec Rev 2
4.2.2 9/94
3640 -- 3640A Gel-Permeation Vol 1B 3640A
Cleanup Chap 4
Sec Rev 1
4.2.2 9/94
3650 3650A -- Acid-Base Partition Vol IB 3650A
Cleanup Chap 4
Sec Rev 1
4.2.2 7/92
3660 3660A -- Sulfur Cleanup Vol IB 3660A
Chap 4
Sec Rev 1
4.2.2 7/92
-- -- 3665 Sulfuric Vol IB 3665
Acid/Permanganate Chap 4
Cleanup Sec Rev 0
4.2.2 9/94
3810 -- -- Headspace Vol IB 3810
Chap 4
Sec 4.4 Rev 0
9/86




SW-846 METHOD STATUS TABLE (9/94), CONTINUED

I—

METH NO. } METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE I | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
3820 -- -- Hexadecane Vol IB 3820
Extraction and Chap 4
Screening of Sec 4.4 Rev 0
Purgeable Organics 9/86
-- -- 4010 Screening for Vol IB 4010
(Update | Pentachlorophenol Chap 4
IIA, by Immunoassay Sec 4.4 Rev 0
dated- 8/93
8/93)
5030 5030A -- Purge-and-Trap Vol IB 5030A
Chap 4
Sec Rev 1
4.2.1 7/92
5040 -- 5040A Analysis of Sorbent Vol IB 5040A
Cartridges from Chap 4
Volatile Organic Sec Rev 1
Sampling Train 4.2.1 9/94
(VOST): Gas
Chromatography/Mass
Spectrometry
Technique
-- -- 5041 Protocol for Vol IB 5041
Analysis of Sorbent Chap 4
Cartridges from Sec Rev 0
Volatile Organic 4.2.1 9/94
Sampling Train
(VOST): Wide-bore
Capillary Column
Technique
-- -- 5050 Bomb Preparation Vol IC 5050
Method for Solid Chap 5
Waste Rev 0
9/94
6010 6010A -- Inductively Coupled Vol IA 6010A
Plasma-Atomic Chap 3
Emission Sec 3.3 Rev 1
Spectroscopy 7/92




SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NoO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE I | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
-- -- 6020 Inductively Coupled Vol IA 6020
Plasma - Mass Chap 3
Spectrometry Sec 3.3 Rev 0
9/94
7000 7000A -- Atomic Absorption Vol IA 7000A
Methods Chap 3
Sec 3.3 Rev 1
7/92
7020 -- -- Aluminum (Atomic Vol IA 7020
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
7040 -- -- Antimony (Atomic Vol IA 7040
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
7041 -- -- Antimony (Atomic Vol IA 7041
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 0
9/86
7060 - 7060A Arsenic (Atomic Vol IA 7060A
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 1
9/94
7061 7061A -- Arsenic (Atomic Vol IA 7061A
Absorption, Gaseous Chap 3
Hydride) Sec 3.3 Rev 1
7/92
-- -- 7062 Antimony and Arsenic | Vol IA 7062
(Atomic Absorption, Chap 3
Borohydride Sec 3.3 Rev 0
Reduction) 9/94
7080 -- 7080A Barium (Atomic Vol IA 7080A
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 1
9/94




SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE I | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
-- 7081 -- Barium (Atomic Vol IA 7081
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 0
7/92
7090 -- -- Beryllium (Atomic Vol IA 7090
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
7091 -- -- Beryllium (Atomic Vol IA 7091
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 0
9/86
7130 -- -- Cadmium (Atomic Vol IA 7130
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
7131 -- 7131A Cadmium (Atomic Vol IA 7131A
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 1
9/94
7140 -- -- Calcium (Atomic Vol IA 7140
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
7190 -- -- Chromium (Atomic Vol IA 7190
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
7191 -- -- Chromium (Atomic Vol IA 7191
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 0
9/86
7195 -- -- Chromium, Hexavalent | Vol IA 7195
(Coprecipitation) Chap 3
Sec 3.3 Rev 0
9/86




SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE 1 | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
7196 7196A -- Chromium, Hexavalent | Vol IA 7196A
(Colorimetric) Chap 3
Sec 3.3 Rev 1
7/92
7197 -- -- Chromium, Hexavalent | Vol IA 7197
(Chelation/Extrac- Chap 3
tion) Sec 3.3 Rev 0
9/86
7198 -- -- Chromium, Hexavalent | Vol IA 7198
‘(Differential Pulse Chap 3
Polarography) Sec 3.3 Rev 0
9/86
7200 -- -- Cobalt (Atomic Vol IA 7200
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
7201 -- -- Cobalt (Atomic Vol IA 7201
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 0
9/86
7210 -- -- Copper (Atomic Vol IA 7210
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
-- 7211 -- Copper (Atomic Vol IA 7211
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 0
7/92
7380 -- -- Iron (Atomic Vol IA 7380
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
-- 7381 -- Iron (Atomic Vol IA 7381
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 0
7/92




SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE 1 | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
7420 -- -- Lead (Atomic Vol IA 7420
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
7421 -- -- Lead (Atomic Vol IA 7421
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 0
9/86
-- 7430 -- Lithium (Atomic Vol IA 7430
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
7/92
7450 -- -- Magnesium (Atomic Vol IA 7450
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
7460 -- -- Manganese (Atomic Vol IA 7460
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
-- 7461 -- Manganese (Atomic Vol IA 7461
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 0
7/92
7470 -- 7470A Mercury in Liquid Vol IA 7470A
Waste (Manual Cold- Chap 3
Vapor Technique) Sec 3.3 Rev 1
9/94
7471 -- 7471A Mercury in Solid or Vol IA 7471A
Semisolid Waste Chap 3
(Manual Cold-Vapor Sec 3.3 Rev 1
Technique) 9/94
7480 -- -- Molybdenum (Atomic Vol IA 7480
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86




SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE I | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
7481 -- -- Molybdenum (Atomic Vol IA 7481
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 0
9/86
7520 -- -- Nickel (Atomic Vol IA 7520
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
7550 -- -- Osmium (Atomic Vol IA 7550
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
7610 -- -- Potassium (Atomic Vol IA 7610
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
7740 -- -- Selenium (Atomic Vol IA 7740
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 0
9/86
7741 -- 7741A Selenium (Atomic Vol IA 7741A
Absorption, Gaseous Chap 3
Hydride) Sec 3.3 Rev 1
9/94
-- -- 7742 Selenium (Atomic Vol IA 7742
Absorption, Chap 3
Borohydride Sec 3.3 Rev 0
Reduction) 9/94
7760 7760A -- Silver (Atomic Vol IA 7760A
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 1
7/92
-- 7761 -- Silver (Atomic Vol IA 7761
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 0
7/92

10




SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE I | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
7770 -- -- Sodium (Atomic Vol IA 7770
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
-- 7780 -- Strontium (Atomic Vol IA 7780
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
7/92
7840 -- -- Thallium (Atomic Vol IA 7840
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
7841 -- -- Thallium (Atomic Vol IA 7841
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 0
9/86
7870 -- -- Tin (Atomic Vol IA 7870
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
7910 -- -- Vanadium (Atomic Vol IA 7910
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev O
9/86
7911 -- -- Vanadium (Atomic Vol IA 7911
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 0
9/86
7950 -- -- Zinc (Atomic Vol IA 7950
Absorption, Direct Chap 3
Aspiration) Sec 3.3 Rev 0
9/86
-- 7951 -- Zinc (Atomic Vol IA 7951
Absorption, Furnace Chap 3
Technique) Sec 3.3 Rev 0
7/92

11




SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE I | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
8000 8000A -- Gas Chromatography Vol IB 8000A
Chap 4
Sec Rev 1
4.3.1 7/92
8010 8010A 80108 Halogenated Volatile | Vol IB 8010B
Organics by Gas Chap 4
Chromatography Sec Rev 2
4.3.1 9/94
-- 8011 -- 1,2-Dibromoethane Vol IB 8011
and 1,2-Dibromo-3- Chap 4
chloropropane by Sec Rev 0
Microextraction and 4.3.1 7/92
Gas Chromatography
8015 8015A -- Nonhalogenated Vol IB 8015A
Volatile Organics by | Chap 4
Gas Chromatography Sec Rev 1
4.3.1 7/92
8020 -- 8020A Aromatic Volatile Vol IB 8020A
Organics by Gas Chap 4
Chromatography Sec Rev 1
4.3.1 9/94
-- 8021 8021A Halogenated Vol IB 8021A
Volatiles by Gas Chap 4
Chromatography Using | Sec Rev 1
Photoionization and 4.3.1 9/94
Electrolytic
Conductivity
Detectors in Series:
Capillary Column
Technique
8030 8030A -- Acrolein and Vol IB 8030A
Acrylonitrile by Gas | Chap 4
Chromatography Sec Rev 1
4.3.1 7/92
-- -- 8031 Acrylonitrile by Gas | Vol IB 8031
Chromatography Chap 4
Sec Rev 0
4.3.1 9/94

12




SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE I | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
-- -- 8032 Acrylamide by Gas Vol IB 8032
Chromatography Chap 4
Sec Rev 0
4.3.1 9/94
8040 8040A -- Phenols by Gas Vol IB 8040A
Chromatography Chap 4
Sec Rev 1
4.3.1 7/92
8060 -- -- Phthalate Esters Vol IB 8060
Chap 4
Sec Rev 0
4.3.1 9/86
-- -- 8061 Phthalate Esters by Vol IB 8061
Capillary Gas Chap 4
Chromatography with Sec Rev 0
Electron Capture 4.3.1 9/94
Detection (GC/ECD)
-- 8070 -- Nitrosamines by Gas Vol IB 8070
Chromatography Chap 4
Sec Rev 0
4.3.1 7/92
8080 -- 8080A Organochlorine Pes- Vol IB 8080A
ticides and Chap 4
Polychlorinated Sec Rev 1
Biphenyls by Gas 4.3.1 9/94
Chromatography
-- -- 8081 Organochlorine Vol IB 8081
Pesticides and PCBs Chap 4
as Aroclors by Gas Sec Rev 0
Chromatography: 4.3.1 9/94
Capillary Column
Technique
8090 -- -- Nitroaromatics and Vol IB 8090
Cyclic Ketones Chap 4
Sec Rev 0
4.3.1 9/86
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SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE I | UPDT. I1I CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
8100 -- -- Polynuclear Aromatic | Vol IB 8100
Hydrocarbons Chap 4
Sec Rev 0
4.3.1 9/86
-- 8110 -- Haloethers by Gas Vol IB 8110
Chromatography Chap 4
Sec Rev 0
4.3.1 7/92
8120 -- 8120A Chlorinated Vol IB 8120A
Hydrocarbons by Gas Chap 4
Chromatography Sec Rev 1
4.3.1 9/94
-- -- 8121 Chlorinated Vol 1B 8121
Hydrocarbons by Gas Chap 4
Chromatography: Sec Rev 0
Capillary Column 4.3.1 9/94
Technique
8140 -- -- Organophosphorus Vol IB 8140
Pesticides Chap 4
Sec Rev 0
4.3.1 9/86
-- 8141 8141A Organophosphorus Vol IB 8141A
Compounds by Gas Chap 4
Chromatography: Sec Rev 1
Capillary Column 4.3.1 9/94
Technique
8150 8150A 81508 Chlorinated Vol IB 81508
Herbicides by Gas Chap 4
Chromatography Sec Rev 2
4.3.1 9/94
-~ -- 8151 Chlorinated Vol IB 8151
Herbicides by GC Chap 4
Using Methylation or | Sec Rev 0
Pentafluorobenzyl- 4.3.1 9/94
ation Derivati-
zation: Capillary
Column Technique
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SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE I | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
8240 8240A 8240B Volatile Organic Vol IB 82408
Compounds by Gas Chap 4
Chromatography/Mass Sec Rev 2
Spectrometry (GC/MS) |4.3.2 9/94
8250 -- 8250A Semivolatile Organic | Vol IB 8250A
Compounds Chap 4
by Gas Sec Rev 1
Chromatography/Mass 4.3.2 9/94
Spectrometry (GC/MS)
-- 8260 8260A Volatile Organic Vol IB 8260A
Compounds by Gas Chap 4
Chromatography/Mass Sec Rev 1
Spectrometry 4.3.2 9/94
(GC/MS): Capillary
Column Technique
8270 8270A 82708 Semivolatile Organic | Vol IB 8270B
Compounds by Gas Chap 4
Chromatography/Mass Sec Rev 2
Spectrometry 4.3.2 9/94
(GC/MS): Capillary
Column Technique
-- -- 8275 Thermal Vol IB 8275
Chromatography/Mass Chap 4
Spectrometry (TC/MS) | Sec 4.4 Rev 0
for Screening 9/94
Semivolatile Organic
Compounds
8280 -- -- The Analysis of Vol IB 8280
Polychlorinated Chap 4
Dibenzo-p-Dioxins Sec Rev 0
and Polychlorinated 4.3.2 9/86
Dibenzofurans
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SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE I | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
-- -- 8290 Polychlorinated Vol IB 8290
Dibenzodioxins Chap 4
(PCDDs) and Sec Rev 0
Polychlorinated 4.3.2 9/94
Dibenzofurans
(PCDFs) by High-
Resolution Gas
Chromatography/High-
Resolution Mass
Spectrometry
(HRGC/HRMS)
8310 -- -- Polynuclear Aromatic | Vol IB 8310
Hydrocarbons Chap 4
Sec Rev 0
4.3.3 9/86
-- -- 8315 Determination of Vol IB 8315
Carbonyl Compounds Chap 4
by High Performance Sec Rev 0
Liquid 4.3.3 9/94
Chromatography
(HPLC)
-- -- 8316 Acrylamide, Vol IB 8316
Acrylonitrile and Chap 4
Acrolein by High Sec Rev 0
Performance Liquid 4.3.3 9/94
Chromatography
(HPLC)
-- -- 8318 N-Methylcarbamates Vol IB 8318
by High Performance Chap 4
Liquid Chroma- Sec Rev 0
tography (HPLC) 4.3.3 9/94
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SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL-
DATED UPDATE 1 | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
-- -- 8321 Solvent Extractable Vol IB 8321
Non-Volatile Chap 4
Compounds by High Sec Rev 0
Performance Liquid 4.3.3 9/94
Chromatography/Ther-
mospray/Mass
Spectrometry
(HPLC/TSP/MS) or
Ultraviolet (UV)
Detection
-- -- 8330 Nitroaromatics and Vol IB 8330
Nitramines by High Chap 4
Performance Liquid Sec Rev 0
Chromatography 4.3.3 9/94
(HPLC)
-- -- 8331 Tetrazene by Reverse | Vol IB 8331
Phase High Chap 4
Performance Liquid Sec Rev 0
Chromatography 4.3.3 9/94
(HPLC)
-- -- 8410 Gas Chroma- Vol IB 8410
tography/Fourier Chap 4
Transform Infrared Sec Rev 0
(GC/FT-1IR) Spec- 4.3.4 9/94
trometry for
Semivolatile
Organics: Capillary
Column
9010 9010A -- Total and Amenable Vol IC 9010A
Cyanide Chap 5
(Colorimetric, Rev 1
Manual) 7/92
9012 -- -- Total and Amenable Vol IC 9012
Cyanide Chap 5
(Colorimetric, Rev 0
Automated UV) 9/86
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SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL-
DATED UPDATE I | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
-- 9013 -- Cyanide Extraction Vol IC 9013
Procedure for Solids | Chap 5
and Oils Rev 0
7/92
9020 9020A 90208 Total Organic Vol IC 90208
Halides (TOX) Chap 5
Rev 2
9/94
-- 9021 -- Purgeable Organic Vol IC 9021
Halides (POX) Chap 5
Rev 0
7/92
9022 -- -- Total Organic Vol IC 9022
Halides (TOX) by Chap 5
Neutron Activation Rev 0
Analysis 9/86
9030 9030A -- Acid-Soluble and Vol IC 9030A
Acid-Insoluble Chap 5
Sulfides Rev 1
7/92
-- 9031 -- Extractable Sulfides | Vol IC 9031
Chap 5
Rev 0
7/92
9035 -- -- Sulfate Vol IC 9035
(Colorimetric, Chap 5
Automated, Rev 0
Chloranilate) 9/86
9036 -- -- Sulfate Vol IC 9036
(Colorimetric, Chap 5
Automated, Rev 0
Methylthymol Blue, 9/86
AA 11)
9038 -- -- Sulfate Vol IC 9038
(Turbidimetric) Chap 5
Rev 0
9/86

18




SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE 1 | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
9040 -- 9040A pH Electrometric Vol IC 9040A
Measurement Chap 6
Rev 1
9/94
9041 9041A -- pH Paper Method Vol IC 9041A
Chap 6
Rev 1
7/92
9045 9045A 90458 Soil and Waste pH Vol IC 90458
Chap 6
Rev 2
9/94
9050 -- -- Specific Conductance | Vol IC 9050
Chap 6
Rev 0
9/86
-- -- 9056 Determination of Vol IC 9056
Inorganic Anions by Chap 5
Ion Chromatography Rev 0
9/94
9060 -- -- Total Organic Carbon | Vol IC 9060
Chap 5
Rev 0
9/86
9065 -- -- Phenolics Vol IC 9065
(Spectrophotometric, | Chap 5
Manual 4-AAP with Rev 0
Distillation) 9/86
9066 -- -- Phenolics Vol IC 9066
(Colorimetric, Chap 5
Automated 4-AAP with Rev 0
Distillation) 9/86
9067 -- -- Phenolics Vol IC 9067
(Spectrophotometric, | Chap 5
MBTH with Rev 0
Distillation) 9/86
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SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUNME/ PROMUL -
DATED UPDATE I | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
9070 -- -- Total Recoverable Vol IC 9070
0il & Grease Chap 5
(Gravimetric, Rev 0
Separatory Funnel 9/86
Extraction)
9071 -- 9071A 0il and Grease Vol IC 9071A
Extraction Method Chap 5
for Sludge and Rev 1
Sediment 9/94
Samples
-- -- 9075 Test Method for Vol IC 9075
Total Chlorine in Chap 5
New and Used Rev 0
Petroleum Products 9/94
by X-Ray
Fluorescence
Spectrometry (XRF)
-- -- 9076 Test Method for Vol IC 9076
Total Chlorine in Chap 5
New and Used Rev 0
Petroleum Products 9/94
by Oxidative
Combustion and
Microcoulometry
-- -- 9077 Test Methods for Vol IC 9077
Total Chlorine in Chap 5
New and Used Rev 0
Petroleum Products 9/94
(Field Test Kit
Methods)
9080 -- -- Cation-Exchange Vol IC 9080
Capacity of Soils Chap 6
(Ammonium Acetate) Rev 0
9/86
9081 -- -- Cation-Exchange Vol IC 9081
Capacity of Soils Chap 6
(Sodium Acetate) Rev 0
9/86
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SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE I | UPDT. II CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
9090 9090A -- Compatibility Test Vol IC 9090A
for Wastes and Chap 6
Membrane Liners Rev 1
7/92
9095 -- -- Paint Filter Liquids { Vol IC 9095
Test Chap 6
Rev 0
9/86
-- -- 9096 Liquid Release Test Vol IC 9096
(LRT) Procedure Chap 6
Rev 0
9/94
9100 -- -- Saturated Hydraulic Vol IC 9100
Conductivity, Chap 6
Saturated Leachate Rev 0
Conductivity, and 9/86
Intrinsic
Permeability
9131 -- -- Total Coliform: Vol IC 9131
Multiple Tube Chap 5
Fermentation Rev 0
Technique 9/86
9132 -- -- Total Coliform: Vol IC 9132
Membrane Filter Chap 5
Technique Rev 0
9/86
9200 -- -- Nitrate Vol IC 9200
Chap 5
Rev 0
9/86
9250 -- -- Chloride Vol IC 9250
(Colorimetric, Chap 5
Automated Rev 0
Ferricyanide AAI) 9/86
9251 -- -- Chloride Vol IC 9251
(Colorimetric, Chap 5
Automated Rev 0
Ferricyanide AAII) 9/86
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SW-846 METHOD STATUS TABLE (9/94), CONTINUED

METH NO. | METH NO. | METH NoO. METHOD TITLE SW-846 CURRENT
THIRD ED | FINAL FINAL VOLUME/ PROMUL -
DATED UPDATE I | UPDT. I1I CHAPTER/ | GATED
9/86 DATED DATED SECTION METHOD
7/92 9/94 LOCATION
9252 -- 9252A Chloride Vol IC 9252A
(Titrimetric, Chap 5
Mercuric Nitrate) Rev 1
9/94
-- -- 9253 Chloride Vol IC 9253
(Titrimetric, Silver | Chap 5
Nitrate) Rev 0
9/94
9310 -- -- Gross Alpha and Vol IC 9310
Gross Beta Chap 6
Rev 0
9/86
9315 -- -- Alpha-Emitting Vol IC 9315
Radium Isotopes Chap 6
Rev 0
9/86
9320 -- -- Radium-228 Vol IC 9320
Chap 5
Rev 0
9/86
HCN Test | HCN Test | HCN Test | Test Method to Vol IC Guidance
Method Method Method Determine Hydrogen Chap 7 Method
Cyanide Released Sec 7.3 Only
from Wastes
H,S Test | H,S Test | H,S Test | Test Method to Vol IC Guidance
Method Method Method Determine Hydrogen Chap 7 Method
Sulfide Released Sec 7.3 Only
from Wastes
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DISCLAIMER

Mention of trade names or commercial products does not constitute
endorsement or recommendation for use by the U.S. Environmental Protection
Agency.

SW-846 methods are designed to be used with equipment from any manufacturer
that results in suitable method performance (as assessed by accuracy, precision,
detection Timits and matrix compatibility). In several SW-846 methods, equipment
specifications and settings are given for the specific instrument used during
method development, or subsequently approved for use in the method. These
references are made to provide the best possible guidance to laboratories using
this manual. Equipment not specified in the method may be used as long as the
laboratory achieves equivalent or superior method performance. If alternate
equipment is used, the Taboratory must follow the manufacturer’s instructions for
their particular instrument.

Since many types and sizes of glassware and supplies are commercially
available, and since it is possible to prepare reagents and standards in many
different ways, those specified in these methods may be replaced by any similar
types as long as this substitution does not affect the overall quality of the
analyses.

DISCLAIMER - 1 Revision 0
July 1992



ABSTRACT

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846)
provides test procedures and guidance which are recommended for use in conducting
the evaluations and measurements needed to comply with the Resource Conservation
and Recovery Act (RCRA), Public Law 94-580, as amended. These methods are
approved by the U.S. Environmental Protection Agency for obtaining data to
satisfy the requirements of 40 CFR Parts 122 through 270 promuigated under RCRA,
as amended. This manual presents the state-of-the-art in routine analytical
tested adapted for the RCRA program. It contains procedures for field and
laboratory quality control, sampling, determining hazardous constituents in
wastes, determining the hazardous characteristics of wastes (toxicity,
ignitability, reactivity, and corrosivity), and for determining physical
properties of wastes. It also contains guidance on how to select appropriate
methods.

Several of the hazardous waste regulations under Subtitle C of RCRA require
that specific testing methods described in SW-846 be employed for certain
applications. Refer to 40 Code of Federal Regulations (CFR), Parts 260 through
270, for those specific requirements. Any reliable analytical method may be used
to meet other requirements under Subtitle C of RCRA.

ABSTRACT - 1 Revision 2
September 1994



TABLE OF CONTENTS

VOLUME ONE
SECTION A

DISCLAIMER

ABSTRACT

TABLE OF CONTENTS

METHOD INDEX AND CONVERSION TABLE
PREFACE

ACKNOWLEDGEMENTS

PART I METHODS FOR ANALYTES AND PROPERTIES

CHAPTER ONE -- QUALITY CONTROL

Introduction

QA Project Plan

Field Operations
Laboratory Operations
Definitions
References

NP WrN -
COO0O0OO0OO

CHAPTER TWO -- CHOOSING THE CORRECT PROCEDURE

Purpose

Required Information
Implementing the Guidance
Characteristics

Ground Water

References

] Ut W N =

CHAPTER THREE -- METALLIC ANALYTES

w W - [ASIAS IS I ACTE AN I )

Sampling Considerations
Sample Preparation Methods

N

Method 3005A: Acid Digestion of Waters for Total

Recoverable or

Method 3010A:

Method 3015:

Dissolved Metals for Analysis by Flame Atomic Absorption
(FLAA) or Inductively Coupled Plasma (ICP) Spectroscopy
Acid Digestion of Aqueous Samples and Extracts for Total
Metals for Analysis by Flame Atomic Absorption (FLAA) or
Inductively Coupled Plasma (ICP) Spectroscopy
Microwave Assisted Acid Digestion of Aqueous Samples and
Extracts

CONTENTS - 1 Revision 2
September 1994



3.3

Method

Method
Method
Method

3020A:

3040:
3050A:
3051:

Acid Digestion of Aqueous Samples and Extracts for Total
Metals for Analysis by Graphite Furnace Atomic
Absorption (GFAA) Spectroscopy

Dissolution Procedure for 0Oils, Greases, or Waxes
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Method
Method
Method
Method
Method
Method
Method
Method
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Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
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Method
Method
Method
Method
Method
Method

6010A:
6020:
7000A:
7020:
7040:
7041:
7060A:
7061A:
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7080A:
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7130:
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7197:
7198:
7200:
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7210:
7211:
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7421:
7430:
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7520:
7550:
7610:
7740:

Inductively Coupled Plasma-Atomic Emission Spectroscopy
Inductively Coupled Plasma - Mass Spectrometry
Atomic Absorption Methods

Aluminum (AA, Direct Aspiration)

Antimony (AA, Direct Aspiration)

Antimony (AA, Furnace Technique)

Arsenic (AA, Furnace Technique)

Arsenic (AA, Gaseous Hydride)

Antimony and Arsenic (AA, Borohydride Reduction)
Barium (AA, Direct Aspiration)

Barium (AA, Furnace Technique)

Beryllium (AA, Direct Aspiration)

Beryllium (AA, Furnace Technique)

Cadmium (AA, Direct Aspiration)

Cadmium (AA, Furnace Technique)

Calcium (AA, Direct Aspiration)

Chromium (AA, Direct Aspiration)

Chromium (AA, Furnace Technique)

Chromium, Hexavalent (Coprecipitation)

Chromium, Hexavalent (Colorimetric)

Chromium, Hexavalent (Chelation/Extraction)
Chromium, Hexavalent (Differential Pulse Polarography)
Cobalt (AA, Direct Aspiration)

Cobalt (AA, Furnace Technique)

Copper (AA, Direct Aspiration)

Copper (AA, Furnace Technique)

Iron (AA, Direct Aspiration)

Iron (AA, Furnace Technique)

Lead (AA, Direct Aspiration)

Lead (AA, Furnace Technique)

Lithium (AA, Direct Aspiration)

Magnesium (AA, Direct Aspiration)

Manganese (AA, Direct Aspiration)

Manganese (AA, Furnace Technique)

Mercury in Liquid Waste (Manual Cold-Vapor Technique)
Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
Technique)

Molybdenum (AA, Direct Aspiration)

Molybdenum (AA, Furnace Technique)

Nickel (AA, Direct Aspiration)

Osmium (AA, Direct Aspiration)

Potassium (AA, Direct Aspiration)

Selenium (AA, Furnace Technique)
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Method 7741A: Selenium (AA, Gaseous Hydride)

Method 7742: Selenium (AA, Borohydride Reduction)
Method 7760A: Silver (AA, Direct Aspiration)
Method 7761: Silver (AA, Furnace Technique)
Method 7770: Sodium (AA, Direct Aspiration)
Method 7780: Strontium (AA, Direct Aspiration)
Method 7840: Thallium (AA, Direct Aspiration)
Method 7841: Thallium (AA, Furnace Technique)
Method 7870: Tin (AA, Direct Aspiration)
Method 7910: Vanadium (AA, Direct Aspiration)
Method 7911: Vanadium (AA, Furnace Technique)
Method 7950: Zinc (AA, Direct Aspiration)
Method 7951: Zinc (AA, Furnace Technique)

APPENDIX -- COMPANY REFERENCES

NOTE: A suffix of "A" in the method number indicates revision one
(the method has been revised once). A suffix of "B" in the method
number indicates revision two (the method has been revised twice). In
order to properly document the method used for analysis, the entire
method number including the suffix letter designation (e.g., A or B)
must be identified by the analyst. A method reference found within
the RCRA regulations and the text of SW-846 methods and chapters
refers to the latest promulgated revision of the method, even though
the method number does not include the appropriate letter suffix.

CONTENTS - 3 Revision 2
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4.3
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4.3.2 Gas Chromatographic/Mass Spectroscopic Methods

Method 8240B: Volatile Organic Compounds by Gas Chromatography/Mass
Spectrometry (GC/MS)

Method 8250A: Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS)

Method 8260A: Volatile Organic Compounds by Gas Chromatography/Mass
Spectrometry (GC/MS): Capillary Column Technique

Method 8270B: Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS): Capillary
Column Technique

Method 8280: The Analysis of Polychlorinated Dibenzo-p-Dioxins and
Polychlorinated Dibenzofurans

Appendix A: Signal-to-Noise Determination Methods

Appendix B: Recommended Safety and Handling Procedures for
PCDDs/PCDFs

Method 8290: Polychlorinated Dibenzodioxins (PCDDs) and
Polychlorinated Dibenzofurans (PCDFs) by High-Resolution
Gas Chromatography/High-Resolution Mass Spectrometry
(HRGC/HRMS)

Appendix A: Procedures for the Collection, Handling,
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within the Laboratory

4.3.3 High Performance Liquid Chromatographic Methods

Method 8310: Polynuclear Aromatic Hydrocarbons

Method 8315: Determination of Carbonyl Compounds by High Performance
Liquid Chromatography (HPLC)

Appendix A: Recrystallization of 2,4-Dinitrophenylhydrazine
(DNPH)

Method 8316: Acrylamide, Acrylonitrile and Acrolein by High
Performance Liquid Chromatography (HPLC)

Method 8318: N-Methylcarbamates by High  Performance Liquid
Chromatography (HPLC)

Method 8321: Solvent Extractable Non-Volatile Compounds by High
Performance Liquid Chromatography/Thermospray/Mass
Spectrometry (HPLC/TSP/MS) or Ultraviolet (UV) Detection

Method 8330: Nitroaromatics and Nitramines by High Performance Liquid
Chromatography (HPLC)

Method 8331: Tetrazene by Reverse Phase High Performance Liquid
Chromatography (HPLC)

4.3.4 Fourier Transform Infrared Methods

Method 8410: Gas Chromatography/Fourier Transform Infrared (GC/FT-IR)
Spectrometry for Semivolatile Organics: Capillary
Column
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4.4 Miscellaneous Screening Methods

Method 3810: Headspace

Method 3820: Hexadecane Extraction and Screening of Purgeable
Organics

Method 4010: Screening for Pentachlorophenol by Immunoassay

Method 8275: Thermal Chromatography/Mass Spectrometry (TC/MS) for

Screening Semivolatile Organic Compounds

APPENDIX -- COMPANY REFERENCES

NOTE: A suffix of "A" in the method number indicates revision one
(the method has been revised once). A suffix of "B" in the method
number indicates revision two (the method has been revised twice). In
order to properly document the method used for analysis, the entire
method number including the suffix letter designation (e.g., A or B)
must be identified by the analyst. A method reference found within
the RCRA regulations and the text of SW-846 methods and chapters
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PREFACE AND OVERVIEW

PURPOSE OF THE MANUAL

Test Methods for Evaluating Solid Waste (SW-846) is intended to provide a
unified, up-to-date source of information on sampling and analysis related to
compliance with RCRA regulations. It brings together into one reference all
sampling and testing methodology approved by the Office of Solid Waste for use
in implementing the RCRA regulatory program. The manual provides methodology
for collecting and testing representative samples of waste and other materials
to be monitored. Aspects of sampling and testing covered in SW-846 include
quality control, sampling plan development and implementation, analysis of
inorganic and organic constituents, the estimation of intrinsic physical
properties, and the appraisal of waste characteristics.

The procedures described in this manual are meant to be comprehensive and
detailed, coupled with the realization that the problems encountered in
sampling and analytical situations require a certain amount of flexibility.
The solutions to these problems will depend, in part, on the skill, training,
and experience of the analyst. For some situations, it is possible to use
this manual 1in rote fashion. In other situations, it will require a
combination of technical abilities, using the manual as guidance rather than
in a step-by-step, word-by-word fashion. Although this puts an extra burden
on the user, it 1is unavoidable because of the variety of sampling and
analytical conditions found with hazardous wastes.

ORGANIZATION AND FORMAT

This manual is divided into two volumes. Volume I focuses on laboratory
activities and is divided for convenience 1into three sections. Volume IA
deals with quality control, selection of appropriate test methods, and
analytical methods for metallic species. Volume IB consists of methods for
organic analytes. Volume IC includes a variety of test methods for
miscellaneous analytes and properties for wuse 1in evaluating the waste
characteristics. Volume II deals with sample acquisition and includes quality
control, sampling plan design and implementation, and field sampling methods.
Included for the convenience of sampling personnel are discusssions of the
ground water, land treatment, and incineration monitoring regulations.

Volume I begins with an overview of the quality control precedures to be
imposed upon the sampling and analytical methods. The quality control chapter
(Chapter One) and the methods chapters are interdependent. The analytical
procedures cannot be used without a thorough understanding of the quality
control requirements and the means to implement them. This understanding can
be achieved only be reviewing Chapter One and the analytical methods together.
It is expected that 1individual 1laboratories, using SW-846 as the reference
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source, will select appropriate methods and develop a standard operating
procedure (SOP) to be followed by the laboratory. The SOP should incorporate
the pertinent information from this manual adopted to the specific needs and
circumstances of the individual laboratory as well as to the materials to be
evaluated.

The method selection chapter (Chapter Two) presents a comprehensive
discussion of the application of these methods to various matrices in the
determination of groups of analytes or specific analytes. It aids the chemist
in constructing the correct analytical method from the array of procedures
which may cover the matrix/analyte/concentration combination of interests.
The section discusses the objective of the testing program and its
relationship to the choice of an analytical method. Flow charts are presented
along with tables to guide in the selection of the correct analytical
procedures to form the appropriate method.

The analytical methods are separated into distinct procedures describing
specific, independent analytical operations. These include extraction,
digestion, cleanup, and determination. This format allows linking of the
various steps in the analysis according to: the type of sample (e.g., water,
soil, sludge, still bottom); analytes(s) of interest; needed sensitivity; and
available analytical instrumentation. The chapters describing Miscellaneous
Test Methods and Properties, however, give complete methods which are not
amenable to such segmentation to form discrete procedures.

The introductory material at the beginning of each section containing
analytical procedures presents information on ‘'sample  handling and
preservation, safety, and sample preparation.

Part II of Volume I (Chapters Seven and Eight) describes the
characteristics of a waste. Sections following the regulatory descriptions
contain the methods used to determine if the waste is hazardous because it
exhibits a particular characteristic.

Volume II gives background information on statistical and nonstatistical
aspects of sampling. It also presents practical sampling techniques
appropriate for situations presenting a variety of physical conditions.

A discussion of the regulatory requirements with respect to several
monitoring categories is also given in this volume. These include ground
water monitoring, land treatment, and incineration. The purpose of this
guidance is to orient the user to the objective of the analysis, and to assist
in developing data quality objectives, sampling plans, and laboratory SOP's.

Significant interferences, or other problenms, may be encountered with
certain samples. In these situations, the analyst is advised to contact the
Chief, Methods Section (WH-562B) Technical Assessment Branch, Office of Solid
Waste, US EPA, Washington, DC 20460 (202-382-4761) for assistance. The
manual is intended to serve all those with a need to evaluate solid waste,
Your comments, corrections, suggestions, and questions concerning any material
contained in, or omitted from, this manual will be gratefully appreciated.
Please direct your comments to the above address.
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CHAPTER ONE
QUALITY CONTROL

1.0 INTRODUCTION

It is the goal of the U.S. Environmental Protection Agency’s (EPA’s)
quality assurance (QA) program to ensure that all data be scientifically valid,
defensible, and of known precision and accuracy. The data should be of
sufficient known quality to withstand scientific and legal challenge relative to
the use for which the data are obtained. The QA program is management’s tool for
achieving this goal.

For RCRA ana]yses,'the recommended minimum requirements for a QA program
and the associated quality control (QC) procedures are provided in this chapter.

The data acquired from QC procedures are used to estimate the quality of
analytical data, to determine the need for corrective action in response to
identified deficiencies, and to interpret results after corrective action
procedures are implemented. Method-specific QC procedures are incorporated in
the individual methods since they are not applied universally.

A total program to generate data of acceptable quality should include both
a QA component, which encompasses the management procedures and controls, as well
as an operational day-to-day QC component. This chapter defines fundamental
elements of such a data collection program. Data collection efforts involve:

1. design of a project plan to achieve the data quality objectives
(DQOs) ;

2. implementation of the project plan; and

3. assessment of the data to determine if the DQOs are met.

The project plan may be a sampling and analysis plan or a waste analysis plan if
it covers the QA/QC goals of the Chapter, or it may be a Quality Assurance
Project Plan as described later in this chapter.

This chapter identifies the minimal QC components that should be used in
the performance of sampling and analyses, including the QC information which
should be documented. Guidance is provided to construct QA programs for field
and laboratory work conducted in support of the RCRA program.

2.0 QA PROJECT PLAN

It is recommended that all projects which generate environment-related data
in support of RCRA have a QA Project Plan (QAPjP) or equivalent. In some
instances, a sampling and analysis plan or a waste analysis plan may be
equivalent if it covers all of the QA/QC goals outlined in this chapter. In
addition, a separate QAPjP need not be prepared for routine analyses or
activities where the procedures to be followed are described in a Standard
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Operating Procedures manual or similar document and include the elements of a
QAPjP. These documents should be available and referenced in the documentation
and/or records for the analysis activities. The term "QAPjP" in this chapter
refers to any of these QA/QC documents.

The QAPjP should detail the QA/QC goals and protocols for a specific data
collection activity. The QAPjP sets forth a plan for sampling and analysis
activities that will generate data of a quality commensurate with their intended
use. QAPjP elements should include a description of the p