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Chapter NR 219
ANALYTICAL TEST METHODS AND PROCEDURES

NR 219.01 Purpose. NR 219.04 Identification of test procedures.
NR 219.02  Applicability. NR 219.05 Alternate test procedures.
NR 219.03 Definitions. NR 219.06 Laboratory certification or registration.

_ Note: A numberof the references cited in this chapter are no longer in print. Cogescriptionsand references in table EM. Metals samples digestion
Lerztr);;lrg;?]rencewhlch are out—of-print are available at any public library by '”ter_"procedureand references are listed in table BM. The disyhar
' valuesfor the listed parameters shall be determined by one of the
NR 219.01 Purpose. The purpose of this chapter is toStandard analytical test procedures identifiedtabée under this

establish analytical test methods, preservation proceduregjbsectlomr by an alternate test procedure established under ss.
requirementsor laboratories, and procedumsplicable to dfu-  NR 219.05 and 149.12.
ent limitations for dischaes from point sources as authorized by (2) SAMPLE PRESERVATIONPROCEDURES. Sample preservation
$s.299.11 and 283.55 (1), Stats. techniquesgontainer materials, and maximum allowable holding
lglélgstﬁry:3é34r. I;Te%is;e,srﬁé%gust, égn_a,tNg. 248,1%251N76;3%%1.fRVegistgéprn, timesfor parameters identified in tables A to E are prescribed
Ao s o B oue” 125 fovy tableF: Sludge samples shall be preserved at the time of collection
(b) 7., Stats., RegistemNovember 1996, No. 491. by cooling to 4 C where required. All samples requiring pres
ervationat # C shall be cooled immediately after collection, and
NR 219.02 Applicability. (1) The procedures prescribedtherequired temperature maintained during shipping. Any person
hereinshall, except as provided in s. N®9.06, be used in the may apply fora variance from the prescribed preservation proce
determination of concentrations and quantities of pollutantures applicable to samples taken from a specific digphar

parameterss required for: Applicationsfor variances may be made by letters to the regional
(a) An applicationsubmitted to the department for a permiﬁdministratorand shall provide sfifient data to assure that the
underch. 283, Stats. variancedoes not adverselyfatt the integrity of the sample. The

(b) Reports required to be submitted by disghes in accord regionaladministrator will make a decision on whetheapprove
ancewith the conditions of issued permits. or deny a variance within 90 days of receipt of the application.

(2) SectionNR 219.07 requires that laboratories conducting. (3) TEMPERATURE REPORTING PROCEDURES. Samplescooled
testsunder this chapter heertified, registered, or approved undefVith ice packs or not in direct contact with ice during shipping
ch.NR 149, HFS 157 or HSS 165. shallbecooled to 4 C prior to shipping, and a temperature blank

History: Cr. RegisterAugust, 1976, No. 248, feB-1-76; am. Registeapri,  Shallbe submitted with the samples. Samples cooled during ship
%Q?Gél\éo. 364, ‘8—(%5(—%6; a(rinm.n él) (iniré)g,sl?zegi)s(tlt;.)h;ne,s 1986,RNQN366,fef ping with ice packs may not be recorded as received oiSare.
—1-86correction in a) ma ers. . m ., Stats., Regidtervem T i i id i i
ber,1996, No. 491¢orrection in (2) made under s. 13.93 (2m) (b) 7? Stats _plesmay be recorde.d as received on ice only If solid ice is present
in the cooler at the time the samples are received. If the samples
NR 219.03 Definitions. As used in this chapter: arenot received on ice, the laboratory shall record one of the fol

(1) “EPA” means the U.S. environmental protection agenc;llowmg at the time of receipt:
(2) “Department’means the department of natuegources. (@) The temperature of an actual sample. .
History: Cr. RegisterAugust, 1976, No. 248,%eB-1-76; am. (1), (2), @)and (D) Thetemperaturef a temperature blank shipped with the
(4m), RegisterJanuary1978, No. 265, &f2-1-78; rand recrRegisterJune, 1986, samples.
No. 366, ef. 7-1-86; r and recr(1), r (3) and (4), RegisteNovember1992, No. . L .
443, eff. 12-1-92. (c) The temperature dfie melt water in the shipping container
Note: Copies of the publication®ferenced in dbles A — F are available for

NR 219.04 Identification of test procedures. inspectionatthe ofices of the department of naturasources, the secretary of state

ndth i f statutes. Many of these material iable through inter-li
(1) ANALYTICAL TESTPROCEDURES. Parameters or pollutants, forfymylam, o 0o 16 Many of these materials areaistzble through inter=

which wastewater analyticahethods are approved, are listed History: Cr. RegisterJune, 1986, No. 366,ie7-1-86; r and recrTables B and

togetherwith test procedurdescriptions and references in table§. Regiks)terlAé)éié. 11\?88214'1\130&81% é1f5§21—88: ezrln).;.rand éfcrﬁegféto‘?e/gist?r
H H vember, , NO. , —1-92; am. , amables , RegisterApril,
A to E. Parameters or pollutants, for which sludge analyt'd.%gM,No. 460, ef 5-1-94; am. (1) and (2)ables A to Fcr. (3), RegisterFebruary

methodsare approved, are listed together with test procedures,No. 482, ef 3-1-96.

Table A Table A
List of Appr oved Biological List of Appr oved Biological st Procedures For Wastewater
Test Procedures For Wastewa-
ter
Standard
Methods 18th
Parameter and Units Method? EPA Ed. USGS WDNR
Bacteria:
1. Coliform (fecal) number per MPN, 5 tube, 3 dilution; or p1323 9221E
100 ml membrane filter (MP, single pl248 9222D B-0050-8%
step.
2. Coliform (fecal) in presence of MPN, 5 tube, 3 dilution; or p1338 9221E
chlorine number per 100 ml MF, single step pl24 9222D
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Table A Table A
List of Appr oved Biological List of Appr oved Biological st Procedures For Wastewater
Test Procedures For Wastewa-
ter
Standard
Methods 18th
Parameter and Units Method? EPA Ed. USGS WDNR
Bacteria:
3. Coliform (total) number per MPN, 5 tube, 3 dilution; or p114°’ 9221B
100 ml MF2 single step or two step pl08 9222B B-0025-85
4. Coliform (total) in presence of MPN, 5 tube, dilution; qr pl14 9221B
chlorine, number per 100 ml  MF2 with enrichment. pl1B 9222B+B.5¢
5. Fecal strepto—cocci, number MPN, 5 tube, 3 dilution; p13§ 9230B
per 100 ml MF2, or Plate count pl36 9230C B-0055-85
pl143

Enteroviruses:
6. Enteroviruses in wateplaque Absorption, elution, and ganic Ch. &  9510B,C,D,E

forming units per liter flocculation, followed by: Ch. & 9510G
Plaque assay (cell culture infec Ch. 1 9510G
tivity) Ch. 15 9510G
Identification
7. Enteroviruses in sludge, plaque Beef extract elution, and Ch.® 9510F
forming units per liter organic flocculation, Ch. & 9510G
followed by:
Plaque assay (cell culture Ch. 16 9510G
infectivity) Ch. 1% 9510G
Identification
Mutagenicity:
8. Mutagenicity (revertants per Ames test, test strainf\97, Note 7
liter) TA98, TA100, and A102.
Acute and Chronic Toxicity:
9. Toxicity, acute, fresh water Ceriodaphnia, 48-h static—
organisms, percent faientl0 renewal mortality 8
Fathead minnoy®6—h static—
renewal mortalityor 96-h 8
flow—through mortality
10. Toxicity, chronic, fresh water ~ Fathead minnow larval survival 8
organisms, percent fafent 10 and growth.
Ceriodaphnia survival and repro 8
duction.

1Themethod used must be specified when results are reported.

2 A 0.45um membrane filter (MF) or other port size certified by the manufacturer to fully regginisms to be cultivated and to be
free of extractables which could interfere with their growth.

3 Bordner R.H., and J.A. \iter, eds. “Microbiological Methods for Monitoring the Environmengté¥ and \istes”, United States
EnvironmentalProtection AgencyERA-600/8-78-0171978. Available from ORD Publications, CERI, U.S. Environmental
ProtectionAgency 26 W Martin Luther King Drive, Cincinnati, Ohio 45268.

4 Britton, L.J., and E. Greeson, eds. “1988 Methods for Collection and Analykiaquatic Biological and Microbiological
Samples” edited by et al., U.S. Geological Sury@chniques ofWater-Resources Investigation (USGS TWRI), Book 5 chapter
A4, Laboratory analysis, 1977.vailable from U.S. Geological Surve§04 S. Pickett Street, Alexandriad \22304.

5 Because the MF technique usually yields low and variable recovery from chlorinated wastewaters, the Most Probable Number
methodwill be required to resolve any controversies.

6 Bem, G., R.S. S&rman, D.R. Dahling, D. Berman, and C.J. Hurst, 1984. B3&hual of Methods for Mology. Environmental
Monitoring and Support Laboratary).S. EnvironmentaProtection AgencyCincinnati, Ohio. ER/600/4-84/013. (Chapter 9
revised January 1987; Chapter 10 revised December 1987; Chapter 12 revised May 1988; Chapter 7 revised September 1989).
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7 Williams, L.R., and J.E. Preston, eds. 1983. Int@®nwcedures for Conducting the Salmonella/Microsomal Mutagenicity Assay
(Ames Test). Environmental Monitoring Systems LaboratdgyS. Environmental Protection Agendyas \égas, Nevada.
EPA/600/4-82/068.

8 Compliancemonitoring must be performed in accordance with the specifications ISthie ‘of Wsconsin Aquatic Life dxicity
TestingMethods Manual, 1st Edition,” MEonsin Department of Natural Resources, 1996. This publication is available for
inspectionat the dfices ofthe Department of Natural Resources, the Secretary of State, and the Revisor of Statutes. Copies are
availablefrom the Department of Natural Resource, Bureau of Integrated Science Ser@c®&0x7921, Madison,WI 53707.

Table B
List of Appr oved Inorganic Test Procedures for Wastewater
Standard
Parameter, Units & Methods EPAl  Sw-84617 Methods>2™  ASTM3 uUsGst Other
1. Acidity, as CaC@, mg/L, 305.1 2310 B(4a) D1067-92
Electrometric end point or
phenolphthalein end point
2. Alkalinity, as CaC@ mgl/L;
Electrometric or colorimetric:
Titration to pH 4.5, manual 310.1 2320 B D1067-92 -1030-85 973.4%
Or automated 310.2
3.Aluminum, mg/L:
Digestior? followed by:
AA direct aspiratiof™, 202.1 7020 3111 D 1-3051-85
AA furnace, 202.20r 3113B
200.99
Inductively coupled plasma  200.29 6010A 3120B
(Icpym,
Inductively coupled plasma- 200.89 6020
mass spectrometry (ICP-MS),
Direct current plasma D4190-82(88) Note 36
(DCPYM, or
Colorimetric (Eriochrome 3500-Al D
cyanine R)
4. Ammonia (as N), mg/L: Man—- 350.2 4500-NH; B 973.49
ual distillatior? (at pH 9.5):
Followed by
Nesslerization, 350.2 4500-NHK; C D1426-89(A) -3520-85 973.46
Titration, 350.2 4500-NHK E
Electrode, 350.3 4500-NHF&G D1426-89(B)
Automated phenate, or 350.4m 4500-NH H 1-4523.85
Automated electrode Note 9
5. Antimony; ug/L:
Digestiorf followed by:
AA direct aspiratiof™, 204.1 7040 311 B
AA furnace, 200.919 7041 3113 B
AA (gaseous borohydride), 7062
Inductively coupled plasnd, 200.29 6010A 3120 B
or
Inductively coupled plasma- 200.89 6020
mass spectrometry
6.Arsenic, ug/L:
Digestiorf followed by 206.5
AA (gaseous hydride), 7061A 3114 B37 D2972-88(B)  1-3062.85
AA (gaseous borohydride), 7062
AA furnace, 206.2 or 7060A 3113 B D2972-88(C)
200.99
Inductively coupled plasrf&:  200.729 6010A 3120 B
Inductively coupled plasma—- 200.89 6020
mass spectrometry
Or, colorimetric (SDDC) 3500-As C D2972-88(A) 1-3060-85
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Table B
List of Appr oved Inorganic Test Procedures for Wastewater
Standard
Parameter, Units & Methods EPAl  Sw-84617 Methods®2™  ASTM?3 USGS Other
7.Barium, mg/L:
Digestior? followed by:
AA direct aspiratiof™, 208.1  7080A 311D 1-3084-85
AA furnace, 208.2 7081 3113 B D4382-91
Inductively coupled plasn8, 200.29 6010A 3120 B
Inductively coupled plasma- 200.89 6020
mass spectrometrpr
Direct current plasn®a Note 36
8.Beryllium, mg/L:
Digestiorf followed by:
AA direct aspiration, 210.1 7090 311 D D3654—(88)(A) 1-3095-85
AA furnace, 210.20r 7091 3113B D3645(88)(B)
200.99
Inductively coupled plasma, 200.29 6010A 3120 B
Inductively coupled plasma- 200.89 6020
mass spectrometry
Direct current plasma, or D4190-82(88) Note 36
Colorimetric (aluminon) 3500-Be D
9.Biochemical oxygen demand (B@QD
mg/L:
Dissolved Oxygen Depletion 5210 B I-1578-780 973.443
10. Boron, mg/L:
Colorimetric (curcumin), 212.3 4500-B B 1-3112-85
Inductively coupled plasma, or 200.29 6010A 3120 B
Direct current plasma D4190-82(88) Note 36
11. Bromide, mg/L: Trimetric 320.1 D1246-82(88)(C) 1-1125-85 p.S442
lon Chromatography 300.0M 9056
12. Cadmium-atal, mg/L:
Digestiorf followed by:
AA direct aspiratioﬁm, 213.1 7130 3111Bor C D3557-90 -3135-850r 974.27
(A orB) 1-3136-85
AA furnace, 213.2or 7131A 3113B D3557-90(D)
200.99
Inductively coupled plasrf@  200.729 6010A 3120 B I-1472-85
Inductively coupled plasma- 200.89 6020
mass spectrometry
Direct current plasnfd, D4190-82(88) Note 36
Voltametny3, or D3557-90(C)
Colorimetric (Dithizone) 3500-Cd D
13. Calcium, mg/L:
Digestior? followed by:
Atomic absorption, 215.1 7140 311 B D511-92(B) 1-3152-85
Inductively coupled plasma, 200.29 6010A 3120 B
Direct current plasma, or Note 36
EDTA titration 215.2 3500-Ca D D511-92(A)
14. Carbonaceous Biochemical
oxygen
demand (CBOB), mg/L: 5210B

with nitrification
inhibitorl4
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Table B
List of Appr oved Inorganic Test Procedures for Wastewater
Standard
Parameter, Units & Methods EPAl  Sw-84617 Methods?2m  ASTM3 usGcg Other
15. Chemical oxygen demand
(COD), mgl/L:
Closed reflux 5220 Cor D Notes 15&16
Titrimetric 973.46
410.1 5220 B D1252-88(A) 1-3560 or
410.2 1-3562-85
410.3
Automated and manual 410.4m 1-3561-85
Spectrophotometric D1252-88(B)
16. Chloride, mg/L:
Titrimetric (silver nitrate) or 9253 4500-CI- B D512-89(B) 1-1183-85
(Mercuric nitrate), 325.3  9252A 4500-CI-C D512-89(A) -1184-85 973.5F
Colorimetric (ferricyanide), 1-1187-85
manual or automated, or 325.1or 9250 4500-Cl- E |-2187-85
325.2
lon chromatography 300.0m 9056
17.Chlorine — Dtal residual,
mg/L: 330.1 4500-CI D D1253-86(92)
amperometric, 330.3 4500-CI B
Starch End point direct 330.2 4500-CI C
Back Titration either end
pointl?, or 330.4 4500-CI F
DPD-FAS, 330.5 4500-CI G
Spectrophotometric, DPD; or 4500-ClI | Note 18
Electrode

18. Chromium VI dissolved, ug/L:
0.45 micron filtration with:
Extraction and atomic

absorption, 218.4 7197 311 A 1-1232-85
Coprecipitation and atomic
absorption, 7195
Differential pulse polarography
Colorimetric 7198
(Diphenylcarbazide), or 7196A 3500-Cr D D1687-92(A)  1-1230-85 307B!®
lon Chromatography
218.69
19. Chromium, mg/L:
Digestiorf (optional extraction)
followed by:
AA direct aspiratiof™, 218.1 7190 3111 B D1687-92(B)  1-3236-85 974.24
AA chelation extraction, 218.3 31 c
AA furnace, 218.2 or 7191 3113B D1687-92(C)
200.99
Inductively coupled plasn8, 200.29 6010A 3120B

Inductively coupled plasma- 200.89 6020

mass spectrometry

Direct current plasnf, or D4190-82(88) Note 36
Colorimetric 3500-Cr D

(diphenylcarbazide),

20. Cobalt, mg/L:
Digestior? followed by:

AA direct aspiration, 219.1 7200 3111 B (A or B) D3558-90(AorB) 1-3239-84
AA furnace, or 219.2 or 7201 3113 B D3558-90(C)

200.99
Inductively coupled plasma, or 200.29 6010A 3120 B

Inductively coupled plasma- 200.89 6020
mass spectrometry
Direct current plasma D4190-82(88) Note 36
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Table B
List of Appr oved Inorganic Test Procedures for Wastewater
Standard
Parameter, Units & Methods EPAl  Sw-84617 Methods>2™  ASTM3 UsGst Other

21. Color Platinum Cobalt units
or dominant wavelength hue,
luminance, purity:

Colorimetric, ADMI 110.1 2120 E Note 20
Platinum cobalt; or 110.2 2120 B 1-1250-85
Spectrophotometric 110.3 2120 C

22. Coppermg/L:
Digestior? followed by:

AA direct aspiratiof™, 220.1 7201 3111 BorC D1688-90(AorB) 1-3271-850r 974.27P
1-3270-85
AA furnace, 220.2or 7211 3113B D1688-90(C)
200.99
Inductively coupled plasn®®  200.29 6010A 3120 B

Inductively coupled plasma- 200.89 6020
mass spectrometry

Direct current plasnfd, D4190-82(88) Note 36

Colorimetric (Neocuproine), or 3500-CuDorE

Bicinchoninate Note 21
23. Cyanide — @tal, ug/L:

Manual distillation with MgG 4500-CN-C

Followed by: titrimetric, 4500-CN-D

Manual or 335.2  9010A 4500-CN-E D2036-91(A) 1-3300-85

Automated? 335.3  9010A

spectrophotometric, or
Semi-automated colorimetry  335.4M 9012

24. Cyanide amenable to chlorina335.1 4500-CN-G D2036-91(B)
tion,
ug/L: Manual distillation with
MgC;, followed by titrimetric,
manual or automated

spectrophotometric 9010A
25. Fluoride - ®tal, mg/L:
Manual distillatio? 4500-F-B
Followed by manual or 340.2 4500-F-C D1179-88(B)
automated electrode, 1-4327-85
SPADNS, 340.1 4500-F-D D1179-88(A)
lon chromatography 300.0M 9056
Or automated complexone 340.3 4500-F-E
26. Gold, mg/L:
Digestiorf followed by:
AA direct aspiration 2311 311 B
AA furnace, 231.2 3113B
Direct current plasma, or Note 36

Inductively coupled plasma  200.29 6010A

27. Hardness —ofal as CaCg)

mg/L:
Automated colorimetric, 130.1
EDTA titration, 130.2 2340 C D1126-86(92) 1-1338-85 973.52P

or the sum of Ca and Mg as

their respective carbonates (by

ICP or AA direct aspiration) 2340B
(See Parameters 13 and 33)

28. Hydrogen ion (pH), pH units:

Electrometric Measurements 150.1  9040B 4500-H B D1293-84(90) 1-1586-85 973.4F
or (AorB)
Automated Electrode Note 23
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Table B
List of Appr oved Inorganic Test Procedures for Wastewater
Standard
Parameter, Units & Methods EPAl  Sw-84617 Methods®2™  ASTM?3 UsSGS Other
29. Iridium, ug/L:
Digestior? followed by:
AA direct aspiration, 235.1 3111 B
AA furnace, or 235.2
Inductively coupled plasma  200.29 6010A
30. Iron, mg/L:
Digestior? followed by:
AA direct aspiratiof™m, 236.1 7380 311 BorC D1068-90(AorB) 1-3381-84 973.275
AA furnace, 236.2or 7381 3113 B D1068-90(C)
200.99
Inductively coupled plasn8, 200.29 6010A 3120 B
Direct current plasn¥®, or D4190-82(88) Note 36
Colorimetric (Phenanthroline) 3500-Fe D D1068-90(D) Note 24
31. Kjeldahl nitrogen —dtal (as
N), mg/L:
Digestion and distillation 351.3 4500-NorgBorC D3590-89(A)
Followed by titration 351.3 4500-NH; E D3590-89(A) 937.46
Nesslerization or 351.3 4500-NH C D3590-89(A)
Electrode, 351.3 4500-NH; ForG
Automated phenate, 351.1 4500-NH H 1-4551-78
Semi-automated block digester351.2m D3590-89(B)
Or potentiometric 351.4 D3590-89(A)
32. Lead, mg/L:
Digestiorf followed by:
AA direct aspiratiof™, 239.1 7420 311 BorC D3559-90(AorB) 1-3399-90 974.27
AA furnace, 239.2 or 7421 3113B D3559-90(C)
200.99
Inductively coupled plasn8, 200.29 6010A 3120 B
Inductively coupled plasma- 200.89 6020
mass spectrometry
Direct current plasnfd, D4190-82(88) Note 36
Voltametryt3 or D3559-90(C)
Colorimetric (Dithizone) 3500-Pb D
33. Magnesium, mg/L:
Digestior? followed by:
Atomic absorption, 242.1 7450 311 B D511-92(B) -3447-85 974.27P
Inductively coupled plasma, 200.29 6010A 3120B
Direct current plasma, or Note 36
Gravimetric 3500-Mg D
34. Manganese, mg/L:
Digestior? followed by:
AA direct aspiratiof™, 243.1 7460 3111 B D858-90(AorB) 1-3454-85 974.27
AA furnace, 243.2 or 7461 3113B D858-90(C)
200.99
Inductively coupled plasn8, 200.29 6010A 3120 B
Inductively coupled plasma- 200.89 6020
mass spectrometry
Direct current plasnfd, D4190-82(88) Note 36
Colorimetric (Persulfate), or 3500-Mn D 920.203
Periodate Note 25
35. Mercury - tab, ug/L:
Cold vapor AA, manual or 24519  7470A 31128B D3223-91 I-3462-85 977.22
automated, or 245.2

35m. Mercury — Hg(ll) and
organomercurials, ug/L:
HPLC with electrochemical ~ 245.39
detection
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Table B
List of Appr oved Inorganic Test Procedures for Wastewater
Standard
Parameter, Units & Methods EPAl  Sw-84617 Methods>2™  ASTM3 UsGst Other

36. Molybdenum, mg/L:
Digestior? followed by:

AA direct aspiration, 246.1 7480 311D 1-3490-85
AA furnace, 246.2 7481 3113 B
Inductively coupled plasma, 200.29 6010A 3120 B

Inductively coupled plasma- 200.89 6020
mass spectrometrpr
Direct current plasma Note 36

37. Nickel, mg/L:
Digestior? followed by:

AA direct aspiratiof™, 249.1 7520 3111 BorC D1886-90(AorB) 1-3499-85
AA furnace, 249.20r 3113B D1886-90(C)

200.99
Inductively coupled plasn8, 200.29 6010A 3120 B

Inductively coupled plasma- 200.89 6020
mass spectrometry

Direct current plasn®d, or D4190-82(88) Note 36
Colorimetric (Heptoxime) 3500-Ni D

38. Nitrate (as N), mg/L:
Brucine sulfate, or 352.1 973.5¢,419D!°

Nitrate—nitriteN minus Nitrite N
(seeparameters 39 and 40)

lon chromatography 300.0M 9056
39. Nitrate—nitrite (as N), mg/L:
Cadmium reduction, manual 353.3 4500-NGQ E D3867-90(B)
or automated, or 353.2m 4500-NQ F D3867-90(A) 1-4545-85
automated hydrazine 353.1 4500-NQ H
lon chromatography 300.0™ 9056
40. Nitrite (as N), mg/L:
Spectrophotometric, manual or354.1 4500-NQ B Note 27
automated (Diazotization), or 1-4540-85
lon chromatograpy 300.0M 9056

41. Oil and grease-6tal
recoverable, mg/L:

Gravimetric (freon extraction) 413.1 9070 5520 B
Gravimetric (hexane 1664
extraction)
42. Oganic carbon —dtal (TOC),
mg/L:
Combustion or oxidation, 415.1 9060 5310B orD D2579-85(AorB) 973.4P p.14%
Persulfate oxidation 415210 5310C

43. Organic nitrogen (as N), mg/L:
Total Kjeldahl N (Parameter 31)
minus ammonia N (Parameter 4)

44. Orthophosphate (as P), mg/L:

Ascorbic acid method, 365.1 4500-P F 1-4601-85 973.56
automated

Or manual single reagent or  365.2 4500-P E D515-88(A) 973.5%
Manual two reagent, or 365.3

lon chromatography 300.0M 9056

45. Osmium, ug/L:
Digestior? followed by:
AA direct aspiration, 252.1 7550 311D
AA furnace, or 252.2
Inductively coupled plasma  200.29 6010A
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Table B
List of Appr oved Inorganic Test Procedures for Wastewater
Standard
Parameter, Units & Methods EPAl  Sw-84617 Methods®2™  ASTM?3 UsSGS Other

46. Oxygen, dissolved, mg/L:
Winkler (Azide modification) 360.2 4500-0 C D888-92(A) I-1575-7810 973.458
Or electrode 360.1 4500-0 G D888-92(B) I-1576-7810

47. Palladium, mg/L:
Digestior? followed by:

AA direct aspiration, 253.1 3111 B
AA furnace, 253.2
Direct current plasma, or Note 36

Inductively coupled plasma  200.729 6010A
48. Phenols, ug/L:

Manual distillatior#8 420.1 5530 B Note 29
Followed by manual 420.1 9065 5530 D

Or automatetf colorimetric 420.2 9066 Note 29
(4AAP), or

Semi-automated colorimetric  420.4m
49. Phosphorus (elemental), mg/L:

Gas-Liquid chromatography Note 30
50. Phosphorus —ofal, mg/L:
Persulfate digestion 365.2 4500-P B,5 973.5%
Followed by manual or 365.20r 4500-P E
365.3 D515-88 (A)
Automated ascorbic acid 365.2m 4500-P F I-4600-85 973.56¢

Reduction, or semi—automated 365.4
block digestor

51. Platinum, mg/L:
Digestior? followed by:

AA direct aspiration, 255.1 311 B
AA furnace, 255.2
Direct current plasma, or Note 36

Inductively coupled plasma  200.29 6010A

52. Potassium, mg/L:
Digestiorf followed by:
Atomic absorption, 258.1 7610 3111 B 1-3620-85 973.5%
Inductively coupled plasma, 200.29 6010A 3120 B
Flame photometric, or 3500-K D
Colorimetric (cobalt nitrate) 317819

53. Residue - total, (total solids),

mg/L:

Gravimetric 103-10%C 160.3 2540 B 1-3750-85
54. Residue - filterable, (TDS),

mg/L:

Gravimetric, 180C 160.1 2540 C 1-1750-85
55. Residue - nonfilterable, (TSS),

mg/L: Gravimetric, 160.2 2540 D 1-3765-85

103-105C post washing of
residue

56. Residue - settleable, mg/L:
Volumetric 160.5 2540 F
(Imhoff cone) or gravimetric

57. Residue - volatile mg/L:
Gravimetric, 550C 160.4 2540 B8 [-3753-85
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Table B
List of Appr oved Inorganic Test Procedures for Wastewater
Standard

Parameter, Units & Methods EPAl  Sw-84617 Methods®2™  ASTM?3 UsSGs Other
58. Rhodium, ug/L:

Digestior? followed by:

AA direct aspiration, 265.1 3111 B

AA furnace, or 265.2

Inductively coupled plasma  200.29 6010A
59. Ruthenium, ug/L:

Digestior? followed by:

AA direct aspiration, 267.1 311 B

AA furnace, or 267.2

Inductively coupled plasma  200.29 6010A
60. Selenium, ug/L:

Digestior? followed by:

AA furnace, 270.2o0r 7740 3113 B

200.99
Inductively coupled plasn8, 200.29 6010A 3120 B

Inductively coupled plasma- 200.89 6020
mass spectrometry
or AA (gaseous hydride) T7741A 3114 B37 D3859-88(A)  1-3667-85

61. Silica — Dissolved, mg/L:
0.45 micron filtration:

Followed by manual or 370.1 4500-Si D D859-88 1-1700-85
automated colorimetric 1-2700-85
(Molybdosilicate), or

Inductively coupled plasnfa  200.29 6010A 3120 B

62. SilvePl, mg/L:
Digestior? followed by:

AA direct aspiration, 7760A 3111 BorC I-3720-85 973.27
AA furnace, 200.99 7761 3113 B
Colorimetric (Dithizone), 319819
Inductively coupled plasma, 200.29 6010A 3120 B

Inductively coupled plasma- 200.89 6020
mass spectrometry
Or direct current plasma Note 36

63. Sodium, mg/L:
Digestiorf followed by:

Atomic absorption, 273.1 7770 3111 B I-3735-85 973.54
Inductively coupled plasma, 200.29 6010A 3120 B

Direct current plasma, or Note 36
Flame photometric 3500-Na D D1428-82(A)

64. Specific conductance,
micromhos/cm

at 25°C: Wheatstone bridge 120.1 9050 2510B D1125-91(A) -1780-85 973.4¢
65. Sulfate (as S£), mg/L:
Automated colorimetric 375.1 9035

(barium chloroanilate),
Semi-automated colorimetric 375.2M 9036
(methylthymol blue)

Gravimetric, 375.3 4500-SQ%CorD 925.54
Turbidimetric, or 375.4 9038 D516-90 426C32
lon chromatography 300.0m 9056

66. Sulfide (as S), mg/L:
Titrimetric (iodine) or 376.1 4500-$%E -3840-85 228A33
Colorimetric (methylene blue) 376.2 4500-$D

67. Sulfite (as Sg), mg/L:
Titrimetric (iodine—iodate) 377.1 4500-S@2~

68. Surfactants, mg/L: Colorimetric
(methylene blue) 425.1 5540 C D2330-88
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Table B
List of Appr oved Inorganic Test Procedures for Wastewater
Standard
Parameter, Units & Methods EPAl  Sw-84617 Methods®2™  ASTM?3 UsSGS Other
69. Temperature;C: Thermomet 170.1 2550 B Note 34
ric
70. Thallium, ug/L:
Digestiorf followed by:
AA direct aspiration, 279.1 7840 311 B
AA furnace, 279.20r 7841 3113B
200.99
Inductively coupled plasma, or 200.29  6010A
Inductively coupled plasma—- 200.89 6020
mass spectrometry
71. Tin, ug/L:
Digestiorf followed by:
AA direct aspiration, 282.1 7870 311 B I-3850-7810
AA furnace, or 282.2 or 3113 B
200.99
Inductively coupled plasma  200.29 6010A
72. Titanium, mg/L:
Digestiorf followed by:
AA direct aspiration, 283.1 311D
AA furnace, 283.2 3113 B
Direct current plasma, or Note 36
Inductively coupled plasma  200.29 6010A
73. Turbidity, NTU: Nephelometric 180.1m 2130B D1889-88(A) 1-3860-85
74. Vanadium, mg/L:
Digestior? followed by:
AA direct aspiration, 286.1 7910 311D
AA furnace, 286.2 7911 3113 B
Inductively coupled plasma, 200.29 6010A 3120B
Inductively coupled plasma— 200.8'9
mass spectrometry
Direct current plasma, or D4190-82(88) Note 36
Colorimetric (Gallic acid) 3500-V D
75. Zinc, mg/L:
Digestior? followed by:
AA direct aspiratiof™, 289.1 7950 3111 BorC 1-3900-85 974.27
AA furnace, 289.20r 7951 3113B
200.99
Inductively coupled plasn®d, 200.29 6010A 3120 B
Inductively coupled plasma—- 200.89 6020
mass spectrometry
Direct current plasn®a, D4190-82(88) Note 36
Colorimetric (Dithizone), or 3500-Zn E
Colorimetric (Zincon) 3500-zZn F Note 36

1“Methodsfor Chemical Analysis of \ater and \istes”, ER-600/4-79-020, United States Environmental Protection Agency
RevisedMarch 1983 and 1979 where applicablezaifable from National &chnical Information Service, 5285 Port Royal Road,
Springfield, Virginia 22161 (703) 487-4650.

19“Methodsfor the Determination of Metals in Environmental SamplesA-E®0/4-91-010, Environmental Protection Agency
EnvironmentalMonitoring Systems LaboratgrZincinnati, OH 45268, June 1991.vaNable from the National &chnical
Information Service(NTIS), order number PB91-231498, 5258 Port Royal Road, Springfieiini 22161, (703) 487-4650.

1m “Methods for the Determination of Inganic Substances in Environmental SamplesA-EP0/R-93-100, Environmental
ProtectionAgency August 1993, Gice of Research and Developmentasilington D.C. 20460, August 1993valable from

NTIS, 5285 Port Royal Road, Springfieldyyinia 22161 (703) 487-4650.

2+3StandardMethods for the Examination of Atér and \&stewater”, Joint Editorial Board, American Public Health Association,
AmericanWaterWorks Association, and siter Pollution Control Federation, 18th Edition, 199%aikable from American Public

Health Association, 1015 Fifteenth Street, N,Washington, D.C. 20005.

2mThe 18th edition of “Standard Methods for the Examination aféiand \&stewater” is not significantly dérent from thel 7th
edition. The 17th edition remains an acceptable reference for those methods which cite the 18th edition.
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31993 Annual Book of Standards, Sectioh@1 and 1.02, Water and Environmentakthnology”, American Society fore$ting
andMaterials, 1993. ¥ailable from the American Society foedting and Materials, 1916 Race Street, PhiladelphAid 9R03.

4“Methodsfor Analysis of Inoganic Substances inatér and-luvial Sediments”, U.S. Department of the InteridsS. Geological
Survey,Open-File Report 85-495, 1989, unless otherwise stateailaBle from U.S. Geological Surve§04 S. Pickett Street,
Alexandria,VA 22304.

5«Official Methods of Analysis of the Association offidial Analytical Chemists”, methods manual, 15th Edition (199@)ilable
from The Association of Gitial Analytical Chemists, 111 N. 19th Street, Suite 210, ArlingtonAV22209.

6 A digestion procedure is required to solubilize suspenudrial and to destroy possiblganic metal complexes. The required
digestionprocedure(s) for a particular metals analysis is listecabieTBM, Metals Digestion Procedures. Use of the graphite
furnaceAA technique, inductively coupled plasma, direct current plassavell as determination for certain elements such as
arsenic,mercury selenium, silverand titanium require a modified digestion procedure. In all cases, the analytical shethiod
be consulted for specific instructions and cautions.

If a digestion procedure is given in the determinative method for any of the metals in table B, and this digestion is not listed in table
BM, the procedure given in the analytioathod should be used however if the digestion included in one of the approvedAion—-EP
referencege.g.“Standard Methods for the Examination ot and Valstewater”) is significantly diérent from one of the 2P
proceduredisted in table BM, than the BRprocedure from table BM should be used.

Sampledigestion may be omitted for AA (direct aspiration or graphite furnace), direct current plasma, and inductively coupled
plasmaanalyses provided the sample solution to be analyzed meets the following criteria:

(a) has alow COD (<20),

(b) is visibly transparent with a turbidity measurement of 1 NTU or less,

(c) is colorless with no perceptible odand

(d) is of one liquid phase and free of particulate or suspended matter following acidification.

6m Ejther of the following microwave digestion procedures may be used:
“Closed Vessel Microwave Digestion of &8tewater Samples for Determination of Metal3EM corporation, B. Box 200,
Mattews,North Carolina 28106—0200, April 16, 1992vallable form the CEM Corporation.
“Test Methods for Evaluating Solid &gte”, SW-846 method 3015. United State& E®/-846, 3rd Edition. Footnotd 1ists the
completereference.

7 SW-846 series 6000 and 7000 methods include SW-846 method 7000A, the general AA method description.

8 Manual distillation is not required if comparability data on representafiverf samples are on company file to show that this
preliminary distillation step is not necessary; howewenual distillation will be required to resolve any controversies.

9 Ammonia, Automated Electrode Method, Industrial Method Number 379-75¥sfd February 19, 1976edhnicon
AutoAnalyzerll. Available from Bchnicon Industrial Systems, BenedisteAue, Brrytown, NY 10591.

10 The approved method is that cited in “Methods for Determinafitmorganic Substances inatér and Fluvial Sediments”, USGS
TWRI, Book 5, Chapter Al (1979). vailable on inter-library loan.

11“Test Methods for Evaluating Solid &%te”, 3rd Edition, SW-846, @ife of Solid Waste and Emgency Response, Environmental
ProtectionAgency November 1986, including July 199%gust 1993, September 1994 and January 1995 updaskington
D.C. 20460. Auailable from the Superintendent of Documents, U.S. Government Printiige,ONashington DC, (202)
512-1800.

12 “Selected Analytical Methods Approved acited by the United States Environmental Protection Agency”, Supplement to the
FifteenthEdition of “Standard Methods for the Examination ctéf and \alstewatel from American Public Health Association,
1015Fifteenth Street, N.WWashington, D.C. 20005, 1981.vdilable on inter-library loan.

13 The use of normal and @fential pulse voltage ramps to increase sensitivity and resolution is acceptable.

14 carbonaceous biochemical oxygen demand (CE®iist not be confused with the traditional B£XBst which measures “total
BODs.” The addition of the nitrification inhibitor is not a procedural option, but must be included tothepGBODBG; parameter
A dischager whose permit requires reportitige traditional BOR may not use a nitrification inhibitor in the procedure for
reportingthe results. Only when a dischar’s permit specifically states CBQI3 required, can the permittee report data obtained
usingthe nitrification inhibitor

150IC Chemical Oxygen Demand Methodvaiable from Oceanography International Corporation, 5&2t\Wgop, FD. Box 2980,
CollegeStation, TX 77840.

16 ChemicalOxygen Demand, Method 8000, Hadhndbook of Vslter Analysis, 1979. Vailable from Hach Chemical Company
P.0.Box 389, Loveland, CO 80537.

17 The back titration method will be used.

18 ORION Research Instruction Manual, Residual Chlofihectrode Model 97-70, 1977. vailable from Orion Research
Incorporated840 Memorial Drive, Cambridge, MA 02138.

19 The approved method is that cited in the “Standard Methods for the Examinatianeofait! \eistewater”, 14th Edition, 1976.
Available on inter-library loan.

20 “An Investigation of Improved Procedures for Measurement of Milu&ft and Receiving Wter Color”, NCASI Echnical
Bulletin No. 253. Decembget971. Adailable from National Council of the Paper Industry for Air and Stream Improvements, Inc.,
260 Madison Arenue, New Wrk, NY 10016.

21 Copper Bicinchoninate Method, Method 8506, Hach Handbook atéWAnalysis, 1979. vailable from Hach Chemical
Company,PO. Box 389, Loveland, CO 80537.
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22 pfter the manual distillation is completed, the auto—analyzer manifolBA Methods 335.03 (Cyanide) or 420.2 (phenols) are
simplified by connecting the re-sample line directly to the sampMiienusing the manifold setup shown in Method 335.3, the
buffer 6.2 should be replaced with the tauf7.6 found in Method 335.2.

23 Hydrogen lon (pH) Automated Electrode Method, Industrial Method Number 378%7®&tober 1976, &chnicon
AutoAnalyzerll. Available from EBchnicon Industrial Systems, BenedieteAue, arrytown, NY 10591.

241, 10-Phenanthroline Method for Iron, Hach Method 8008, 198@ailable from Hach Chemical ComparBO. Box 389,
Loveland,CO 80537.

25periodateDxidation Method for Manganese, Method 8034. Hach Handboolastewater Analysis, 1979, pp. 23land 2-17.
Available from Hach Chemical CompangO. Box 389, Loveland, CO 80537.

26 “Methods for Analysis of Qyanic Substances inatér”, by D. FGoerlitz and Eugene Brown: USGS-TWRI, Book 5, Chapter A3,
p. 4, 1972. Aailable from U.S. Geological Surve§04 S. Pickett Street, Alexandriad V22304.

27 Nitrite Nitrogen, Hach Method 8507.vailable from Hach Chemical Compa®O. Box 389, Loveland, CO 80537.
28 Just prior to distillation, adjust the sulfuric acid preserved sample to pH 4 with 1 + 9 NaOH.

29 The approved method is that cited in “Standard Methods for the Examinatioatef d \iistewater”, 14th Edition. The
colorimetricreaction is conducted at a pH of 10.0 + 0.2. The approved methods are given on pp. 576-81 of the 14th Edition:
Method 510A for distillation, Method 510B for the manual colorimetric procedure, or Method 3$@0Ghe manual
spectrophotometriprocedure. Railable on inter-library loan.

30 “Direct Determination oElemental Phosphorus by Gas-Liquid Chromatography”, by Ridison and R. G. Ackman, Journal of
Chromatographyyolume 47, No. 3, pp. 421-426, 1970vaflable in most public libraries. Back volumestbé Journal of
Chromatographyre availablérom Elsevier/North—Holland, Inc., Journal Information Centre, 82dérbilt Aenue, New ¥rk,
NY 10164.

31 Approved methods for the analysis of silver in industrial wastewaters at concentrations of 1 mg/L and above are inheegjuate
silver exists as an inganic halide. Silver halides such as the bromide and chloride are relatively insoluble in reagentsitsiech as
acidbut are readily soluble in an aqueouddrubf sodium thiosulfate and sodium hydroxide to a pH of 12. Therefore, for levels of
silver above 1 mg/L, 20 mL of sample should be diluted to 100 mL by adding 40 mL each ob3pDbland 2M NaOH. Standards
shouldbe prepared in the same manngor levels of silver below 1 mg/L the approved method is satisfactory

32 The approved method is that ciiadStandard Methods for the Examination citéf and \eistewater”, 15th Edition. \Ailable on
inter—libraryloan.

33 The approved method is that cifedStandard Methods for the Examination ciéf and \eistewater”, 13th Edition. vAilable on
inter-libraryloan.

34 “\Water emperature-Influential Factors, Field Measurement, and Data Presentation”, by H. H. StevkrSicle, and G..F
Smoot: USGS-TWRI Book 1, Chapter D1, 1975valable from U.S. Geologic&urvey 604 S. Pickett Street, Alexandrigd V
22304.

35 Zincon Method of Zinc Method 8009. Hach Handbook fataW Analysis, 1979, pp. 2-231 and 2—-333aifable from Hach
ChemicalCompanyPO. Box 389, Loveland, CO 80537.

36 Direct Current Plasma (DCP) Optical Emission Spectrometric Methoddoe Elemental Analysis of ster and \astes Method
AES0029,“1986 Revised 1991, Fison Instruments, Inc., 32 32 Commerce C8htary Hill Drive, Danvers MA 01923.

37 Use the digestion given in the method.
38 The temperature must be maintained between 500-G58nd not the temperature listed in the method.
39 Nitrate—nitrite determinations by ion chromatography must be analyzed within 48 hours.

Table BM
Metals Digestion Piocedures

Analysis SwW-846 EPAZ EPA3
Dissolved Metal$ 3005A,3040A0 41.1
Suspended Metals 3005A 4.1.2
Total Metal$ 3300510%6’330025014;1’0 4.1.3
Total Recoverable Metdls 3005A 200.2 4.1.4
Acid Soluble Metal® 200.12

Available Metal8 30153

1“Test Methods for Evaluating Solid &¢te”, 3rd Edition, SW-846, @fe of Solid Waste and Emgency Respons&nvironmental
ProtectionAgency November 1986, including December 1987, July 1992, August 1993, September 1994 and1¥9tuary
updatesWashington D.C. 20460.\Ailable from the Superintendent of Documents, U.S. Government Prinfing, ®fashington
DC 20402, (202) 512-1800.

2“Methods for the Determination of Metals in Environmental SamplesA-F®0/4-91-010Environmental Protection Agency
EnvironmentaMonitoring Systems Laboratgriincinnati, OH 45268, June 199 allable from the Nationaléichnical Informa
tion Service (NTIS), order number PB91-231498, 5258 Port Royal Road, Springfrgiithiad/22161, (703) 487-4650.
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3“Methods for Chemical Analysis of water andagtes”, ER—600/4—79-020, United Staté&nvironmental Protection Agency
RevisedMarch 1983 and 1979 where applicableaiable from National &chnical Information Service, 5285 Port Royal Road,
Springfield, Virginia 22161 (703) 487-4650.

4"Dissolvedmetals” means those constituents of a sample that will pass throughmaidretbmembrane filter prior to sample aeidi
fication.

S“Suspendednetals” means the concentration of metals determined in the portion of a sample retained by a 0.45 micron membrane
filter prior to acidification.

6Total metals” means the concentration of metals determined on a solid sample or unfiltered aqueotisleavingea vigorous
digestion,or alternatively the sum of the metals determined in both the dissolved and suspended fractions.

™Total recoverable metals” meatise concentration of metals determined on an unfiltered sample following treatment with hot
dilute mineral acid.

8Acid soluble metals” means those constituents of a sample that will pass through a 0.45 micron membrane filter after the sample
has been adjusted to pH 1.75 and held for 16 hours. This method is applicable to arsenic, cadmium, chromiuamgdcieajoler

%Available metals” are equivalent to “total metals”. SW-846 lists method 3015 as a preparation for available metals.

10Thesemethodsare for total metals analysis of sediment, sludge, and soil samples and do not apply to waSteswaguired
analyticalmethodology for metals in wastewater sludge is giveralileTEM.

1IMethod 3020 is applicable for analysis byAB& Method 3010 requires sample acidification with HCI.
12Method 200.1 is only applicable for As, Cd, Cu and Pb.
13This method is a microwave—-assisted acid leachate digestion.

Table C
List of Appr oved Test Procedures for Non—Pesticide Organic Compounds in \Astewater
EPA Method SW-846Method Numberll.12
Numberl.6 Standard GC GC  GC/MS  GCIMS
Parameter GC GC/IMS  Method$13  capillary pkd14 capillary pkd 14 Other
I \Volatiles 6243 8021A -——- 8260A  8240B
A. Halogenated volatiles 601 1624 623B, - -——- 8010B —————  —————
6210 B
Bromodichloromethane
Bromoform
Bromomethane
Carbontetrachloride Note 2, p.130
Chloroethane
Chloroform Note 2, p.130

Chloromethane

Dibromochloromethane

Dichlorodifluoromethane  ~  ————- not6210 B
1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

trans—1,2-Dichloroethene

1,2-Dichloropropane

cis—1,3-Dichloropropene

trans—1,3-Dichloropropene

Methylenechloride Note 2, p.130
1,1,2,2-Tetrachloroethane Note 2, p.130
Tetrachloroethene Note 2, p.130
1,1,1-Trichloroethane

1,1,2-Trichloroethane Note 2, p.130

Trichloroethene
Trichlorofluoromethane ~ —————

Vinyl chloride
B. Aromatic volatiles 602 (5722210 = J e — 8020A ————— @
Benzene 1624 6210B
Chlorobenzene 601 1624 6210B, Note 2, p.130

6230B
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Table C
List of Appr oved Test Procedures for Non—Pesticide Organic Compounds in \Astewater
EPA Method SW-846Method Numberll.12
Numberl.6 Standard GC GC  GC/IMS  GC/MS

Parameter GC GC/IMS  Methods813  capillary pkdl4 capillary pkd14 Other
1,2-Dichlorobenzene 601, 625, 62308,
612 1625 6410B
1,3-Dichlorobenzene 601, 625, 62308,
612 1625 6410B
1,4-Dichlorobenzene 601, 625, 62308,
612 1625 6410B
Ethylbenzene 1624 6210B
Toluene 1624 6210B

C. Other volatiles 603 1624,624 8030A ———— 8260A 8240B
3 -
Acrolein LC:8315

(SW-846)

Acrylonitrile 8031 LC: 8316

(SW-846)

Il.  Phenols 604 625, 64108,  -——- 8040 8270B 8250A
1625 6420B A

4-Chloro—3-methylphenol
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethlyphenol
2,4-Dinitrophenol
2-Methyl-4,6—dinitrophenol
2-Nitrophenol
4-Nitrophenol

Pentachlorophenol Note 2, p.140
Phenol
2,4,6—Trichlorophenol
Ill.  Phthalate esters 606 625, 6410B 8061 8060 8270B 8250A
1625

Benzyl butyl phthalate
Bis(2—-ethylhexyl)phthalate
Diethyl phthalate

Dimethyl phthalate
Di—n-butyl phthalate
Di—n-octyl phthalate

IV. Nitrosamines 607 625, 6410B @ @ ———- 8070 8270B 8250A
1625
N-Nitrosodimethylamine note 4
N-Nitrosodi—-n—propylamine
N-Nitrosodiphenylamine note 4
V.  Polychlorinatedbiphenyls 608 625 6410B 8081 8080 8270B 8250A Note 2, p.43
A
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248 e
PCB-1254
PCB-1260
VI. Nitroaromatics & cyclic 609 625, 6410B @ @ ———- 8090 8270B 8250A
ketones 1625

2,4-Dinitrotoluene
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Table C
List of Appr oved Test Procedures for Non—Pesticide Organic Compounds in \Astewater
EPA Method SW-846Method Numberl1.12
Number.6 Standard GC GC GC/IMS  GCIMS
Parameter GC GC/IMS  Methods813  capillary pkdl4 capillary pkd14 Other
2,6-Dinitrotoluene
Isophorone
Nitrobenzene
VII. Polynuclear aromatic 610/FI 625, 6410B,  -——- 8100 8270B 8250A Note9; 610,
hydrocarbons D 1625 6440 B LC: 8310
(SW-846)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene

Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Ideno (1,2-3-cd)pyrene
Naphthalene 8021A
Phenanthrene
Pyrene
VIII. Haloethers 611 625, 6410B @ @ ———- 8110 8270B 8250A
1625
Bis(2—chloroethoxy)methane
Bis(2—chloroethyl)ether
4-Bromophenylphenyl ether
4-Chlorophenylphenyl ether
2,2-0Oxybis (1-chloropropane)
IX. Chlorinated hydrocarbons 612 625, 6410B 8121 8120A 8270B 8250A,
1625 8260A 8240A
Benzylchloride 8010B not not Note 2, p.130;
8270B 8250A Note 5, p.S102
2-Chloronaphthalene not not 8410
8260A  8240A  (SW-846)
Epichlorohydrin 8010B not not Note 2, p.130;
8270B 8250A Note 5, p.S102
Hexachlorobenzene 8081 not not 8410
8260A 8240A (SW-846)
Hexachlorobutadiene 8021A not 8410
8240A  (Sw-846)
Hexachlorocyclopentadiene note4 8081 not not 8410
8260A  8240A  (SW-846)
1,2,4-Trichlorobenzene 8021A not Note 2, p.130
8240A
Hexachloroethane not 8410
8240A  (Sw-846)
Benzidine noted - —-——— not not LC: 605
8260A 8240A
3,3-Dichlorobenzidine ———— ———— not not

8260A 8240A
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Table C
List of Appr oved Test Procedures for Non—Pesticide Organic Compounds in \Astewater
EPA Method SW-846Method Numberl1.12
Number.6 Standard GC GC GC/IMS  GCIMS
Parameter GC GC/IMS  Methods813  capillary pkdl4 capillary pkd14 Other
X. Polychlorinated dibenzo—p-dioxinsand 1613A7 = ————— --——— 8280, ————
furans 8290

1,2,3,4,6,7,8-Heptachlorodibenzo—p-dioxin

1,2,3,4,6,7,8—Heptachlorodibenzofuran
1,2,3,4,7,8,9—Heptachlorodibenzofuran
1,2,3,4,7,8—-Hexachlorodibenzo—gdioxin
1,2,3,6,7,8-Hexachlorodibenzo—p-dioxin
1,2,3,7,8,9-Hexachlorodibenzo—p—-dioxin
1,2,3,4,7,8—-Hexachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzofuran
1,2,3,7,8,9—-Hexachlorodibenzofuran
2,3,4,6,7,8—Hexachlorodibenzofuran
Octachlorodibenzo—p-dioxin
Octachlorodibenzofuran
1,2,3,7,8—-Pentachlorodibenzo—p-dioxin
1,2,3,7,8-Pentachlorodibenzofuran
2,3,4,7,8-Tetrachlorodibenzo—p-dioxin
2,3,7,8-Tetrachlorodibenzo-p—dioxin ~ 613M Note 10
2,3,7,8-Tetrachlorodibenzofuran

1“The full text of Methods 601-613, 624, 625, 1624, and 1625, are given in Appendix A of 40 CFR pare$8Byotedures for Analysis of
Organic Pollutants”. The standardized test procedure to be used to determine the method detection limit (MDL) for these procedures is given
in Appendix B of 40 CFR part 136, “Definition and Procedure for the Determination of the Method Detection Livaitgblé from the
Superintendent of Documents, U.S. Government Printifige)f\ashington, D.C. 20402.

2“Methods for Benzidine, Chlorinated @anic Compounds, Pentachlorophenol and Pesticidesier\dind \eistewatef Environmentall
Monitoring and Support Laboratoriynited States Environmental Protection Ager@ipcinnati, Ohio 1978. vailable from: ORD
Publications, CERI, U.S. Environmental Protection Age@6yW St. Claire, Cincinnati, Ohio 45268.

3Method624 may be extended to screen samples for Acrolein and Acrylonitrile. Howwaesr they are known to be present, the preferred
method for these two compounds is Method 603 or Method 1624.

4Method 625 may be extended to include benzidine, hexachlorocyclopentadiene, N-nitrosodimethylamine, and N—nitrosodiphenylamine.
However when they are known to be present, Methods 605, 607, and 612, or Method 1625, are preferred methods for these compounds.

5“Selected Analytical Methods approved and Cited by the United States Environmental Protection’ /Rygyptgment to the 15th Edition of
“Standard Methods for the Examination oaist and \elstewater” (1981). vailable from: American Public Health Association, 1015
Fifteenth Street, N.WWashington, D.C. 20036

5mG25 Sreening only

6Each analyst must make an initial, one—time, demonstration of their ability to generate acceptable precision and accuracy with Methods
601-613, 624, 625, 1613A, 1624, and 1625 in accordance with procedures in section 8.2 of each of these Methods. Aemlitionally
laboratory on an on—going basis must spike and analyze 10% (5% for Methods 624 and 625 and 100% for Methods 1624 and 1625) of all
samples to monitor and evaluate laboratory data quality in accordance with sections 8.3 and 8.4 of these Methods. When the recovery of any
parameter falls outside the warning limits, the analytical results for that parameter in the unspiked sample are suspect and cannot be reported to
demonstrate regulatory compliance.

"Method 1613 Revision A:éfra— through Octa— Chlorinated Dioxins and Furans by Isotope Dilution, HRGC/HRMS, Environmental Protection
Agency Federal Registepage 5098, February 1991vallable from the Superintendent of Documents, US Government Printiivg,Of
Washington, D.C. 20402.

8‘Standard Methods for the Examination ofit&r and \&istewater”, Joint Editorial Board, American Public Health Association, AmericaerW
Works Association, and §ter Pollution Control Federation, 18th Edition, 199%aikable from American Public Health Association, 1015
Fifteenth Street, N.WWashington, D.C. 20005.

9Method D4657-92, “Annual Book of Standardsatéf and Environmentak€hnology”, Section1l, Parts 1.01 and 1.02, American Society
for Testing and Materials, 1993.vailable from the American Society foedting and Materials, 1916 Race Street, PhiladelpAid 9203.

10Method D4675-92, “Annual Book of Standards-atét and Environmentak€hnology”, Section, Parts 1.01 and 1.02, American Society
for Testing and Materials, 1993.vailable from the American Society foedting and Materials, 1916 Race Street, PhiladelpAid 9203.

11*Test Methods for Evaluating Solidaste”, 3rd Edition. SW-846, @de of Solid Waste and Emgency Response, Environmental Protection
Agency November 1986, including December 1987, July 1992, August 1993, September 1994 and January 1995 agidatten\C
20460. Available from the Superintendent of Documents, U.S. Government Prinfiicg,@%ashington, DC 20402, (202) 512-1800.
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125W-846methods 8021, 8061, 8081, and 8121 require one of the following sample preparation (extraction/clean—up) procedures: 3500/3510
(liquid-liquid extraction), 3500/3520 (continuous liquid-liquid extraction), or 503@&and trap method). The required sample preparation
procedure is given in the determinative procedure. Method 8021 requires 5@0gpdrtrap). Methods 8081 and 8121 require either
3500/3510 or 3500/3520 in addition to 3600. Method 8061 requires 3510. For methods 8021, 8061, 8081, and 8121 see also SW-846 method
8000A.

13The 18th edition of “Standard Methods for the Examination afeWand \eistewater” is not significantly dérent from the 17th edition. The
17th edition remains an acceptable reference for those methods which cite the 18th edition.

14n order to reference these methods, the laboratory must use a packed column for the GC separations.

Table D
List of Appr oved Test Procedures for Pesticidel in Wastewater

SW-84¢\8 Standard

Parameter Method EPA27 pkd!l cap. Methodst:® ASTM¢ Other

1. Aldrin GC 608 8080A 8081 6630B&C D3086-90  Note 3, p. 7; Note 4, p. 30
GC/MS 625 8250A 8270B 6410B

2. Ametryn GC Note 3, p. 83; Note 6, p. 868

3. Aminocarb HPLC Note 10

4. Atraton GC Note 3, p.83; Note 6, p.S68

5. Atrazine GC 8140 8141A Note 3. p.83; Note 6, p.S68

6. Azinphos methyl GC 8140 8141A Note 3. p.25; Note 6, p.S51
GC/MS 8250A 8270B

7. Barban HPLC Note 10
GC/MS 8250A 8270B

8. o-BHC GC 608 8080A 8081 6630B&C D3086-90 Note 3, p.7
GC/IMS 625  8250A 8270B 6410B

9. 3-BHC GC 608 8080A 8081 6630C D3086-90
GC/MS 625 8250A 8270B 6410B

10. o6-BHC GC 608 8080A 8081 6630C D3086-90
GC/IMS 625  8250A 8270B 6410B

11. y-BHC(Lindane) GC 608 8080A 8081 6630B& C D3086-90 Note 3, p. 7; Note 4, p. 30
GC/MS 625 8250A 8270B 6410B

12. Captan GC 6630B D3086-90 Note 3, p. 7.
GC/MS 8250A 8270B

13. Carbaryl HPLC Note 10
GC/MS 8250A 8270B

14. Carbophenothion GC 8140 8141A Note 4, p.30; Note 6, p.S73
GC/MS 8250A 8270B

15. Chlordane GC 608 8080A 8081 6630B & C D3086-90 Note 3, p.7
GC/MS 625 8250A 8270B 6410B

16. Chloropropham HPLC Note 10

17. 2,4-D GC 8150B 8151 6640B Note 3, p.15; Note 4, p.35

18. 4,4-DDD GC 608 8080A 8081 6630B&C D3086-90 Note 3. p.7; Note 4, p.30
GC/MS 625 8250A 8270B 6410B

19. 4,4-DDE GC 608 8080A 8081 6630B&C D3086-90 Note 3, p.7; Note 4, p.30
GC/MS 625 8250A 8270B 6410B

20. 4,4-DDT GC 608 8080A 8081 6630B & C D3086-90 Note 3, p.7; Note 4, p.30
GC/MS 625 8250A 8270B 6410B

21. Demeton-O GC 8140 8141A Note 3, p.25; Note 6, p.S51
GC/MS 8250A 8270B

22. Demeton-S GC 8140 8141A Note 3, p.25; Note 6, p.S51
GC/MS 8250A 8270B

23. Diazinon GC 8140 8141 Note 3, p.25; Note 4, p.30;

Note 6, p.S51

24. Dicamba GC 8150B 8151 Note 3, p.15

25. Dichlofenthion GC 8140 8141 Note 4, p.30; Note 6, p.S73

26. Dichloran GC 6630 B & C D3086-90

27. Dicofol GC
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Table D
List of Appr oved Test Procedures for Pesticidel in Wastewater

SW-846\8 Standard

Parameter Method EPA27 pkd! cap. MethodsR® ASTMC Other
28. Dieldrin GC 608 8080A 8081 6630B&C Note 3, p.7; Note 4, p.30
GC/MS 625 8250A 8270B 6410 B
29. Dioxathion GC 8140 8141A Note 4, p.30; Note 6, p.S73
GC/MS 8250A 8270B
30. Disulfoton GC 8140 8141A Note 3, p.25; Note 6, p.S51
GC/MS 8250A 8270B
31. Diuron HPLC Note 10
32. Endosulfan | GC 608 8080A 8081 6630B&C D3086-90 Note 3, p.7
GC/MS 625 8250A 8270B 6410 B
33. Endosulfan I GC 608 8080A 8081 6630B & C D3086-90 Note 3, p.7
GC/MS 625 8250A 8270B 6410 B
34. Endosulfan sul GC 608 8080A 8081 6630C
fate GC/MS 625 8250A 8270B 6410B
35. Endrin GC 608 8080A 8081 6630B&C D3086-90 Note 3, p.7; Note 4, p.30
GC/MS 625 8250A 8270B 6410B
36. Endrin aldehyde GC 608 8080A 8081 6410B D3086-90
GC/MS 625 8250A 8270B
37. Ethion GC 8140 8141A Note 4, p.30; Note 6, p.S73
GC/MS 8250A 8270B
38. Fenuron HPLC Note 3, p.104; Note 6, p.S64
39. Fenuron-TCA HPLC Note 10
40. Heptachlor GC 608 8080A 8081 6630B&C D3086-90 Note 3, p.7; Note 4, p.30
GC/MS 625 8250A 8270B 6410B
41. Heptachlor epox GC 608 8080A 8081 6630B D3086-90 Note 3, p.7; Note 4, p.30; Note
ide GC/MS 625 8250A 8270B 6410B 6 p.S73
42.  Isodrin GC 8080A 8081 Note 4, p.30; Note 6, p.S73
GC/MS 8250A 8270B
43. Linuron HPLC Note 10
44. Malathion GC 8140 8141A 6630C Note 3, p.25; Note 4, p.30;
GC/MS 8250A 8270B Note 6, p.S51
45,  Methiocarb HPLC Note 10
46.  Methoxychlor GC 8080A 8081 6630B & C D3086-90 Note 3, p.7; Note 4, p.30
GC/MS 8250A 8270B
47. Mexacarbate HPLC Note 10
GC/MS 8250A 8270B
48. Mirex GC 8080A 8081 6630B&C Note 3, p.7
GC/MS 8250A 8270B
49.  Monuron HPLC Note 10
50. Monuron-TCA HPLC Note 10
51. Neburon HPLC Note 10
52.  Parathion methyl GC 8140 8141A 6630C Note 3, p.25; Note 4, p.30
GC/MS 8250A 8270B
53. Parathion ethyl GC 8140 8141A 6630C D3086-90 Note 3, p.25
GC/MS 8250A 8270B
54. PCNB GC 8080A 8081 6630B&C Note 3, p.7
GC/MS 8250A 8270B
55. Perthane GC 8080A 8081 D3086-90
56. Prometon GC Note 3, p.83; Note 6, p.S68
57. Prometryn GC Note 3, p.83; Note 6, p.S68
57. Propazine GC Note 3, p.83; Note 6, p.S68
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Table D
List of Appr oved Test Procedures for Pesticidel in Wastewater

SW-846\8 Standard

Parameter Method EPA27 pkd! cap. MethodsR® ASTMC Other
58. Propham HPLC Note 10
59.  Propoxur HPLC Note 10
60. Secbumeton HPLC Note 10
61. Siduron HPLC Note 10
62. Simazine GC 8140 8141A Note 3, p.83; Note 6, p.S68
63. Strobane GC 8080A 8081 6630B&C Note 3, p.7
64. Swep HPLC Note 10
65. 2,45-T GC 8150B 8151 6640B Note 3, p.15; Note 4, p.35
66. 2,4,5-TP (SH GC 8150B 8151 6640B Note 3, p.15
vex)
67. Terbuthylazine GC Note 3, p.83; Note 6, p.S68
68. Toxaphene GC 608 8080A 8081 6630B & C D3086-90 Note 3, p.7; Note 4, p.30
GC/MS 625 8250A 8270B 6410B
70.  Trifluralin GC 8080A 8081 6630B Note 3, p.7
GC/MS 8080A 8270B

A“Test Methods for Evaluating Solid &#te”, 3rd Edition. SW-846, @fe of Solid Waste and Emgency Response, Environmental
ProtectionAgency November 1986, including December 1987, July 1992, August 1993, September 1994 and1®8%uary
updatesWashington DC 20460. \ailable from the Superintendent of Documents, U.S. Government Prinfing, ®ashington,
DC 20402, (202) 512-1800.

B“Standard Methods for the Examination o&i&t and \&stewater”, 18th Edition, Joint Editorial Board, American Public Health
Association AmericanWater Works Association, and &éer Pollution Control Federation, 1015 Fifteenth Street,. NABshing-
ton, D.C. 20005, 1992. vailable from American Public Health Association, 1015 Fifteenth Street, Ma8hington, D.C. 20005.

C«Annual Book of Standards- s¥er and Environmentak€hnology”, Sectiond, Parts 1.01 and 1.02, American Society fdiest-
ing and Materials, 1993. vAilable from the American Society foedting and Materials, 1916 Race Street, Philadelphid9®R03.

Ipesticides are listed in this table by common name fardiheeniencef the reader Additional pesticides may be found undablg
D, where entries are listed by chemical name and type.

2The full text of methods 608 and 625 are given in Appendix A of the Federal ReQistigiber26, 1984 (Part VIII, 40 CFR part
136),“Test Procedure for Analysis of @amicPollutants”. The standardized test procedure to be used to determine the method
detectionlimit (MDL) for these test procedures is given in Appendix B of 40 CFR part 136, “Definition and Procedurdfetethe
minationof the MethodDetection Limit”. Available from the Superintendent of Documents, U.S. Government Printiicg,Of
Washington, D.C. 20402.

3“Methodsfor Benzidine, Chlorinated @anic Compounds, Pentachlorophenol and Pesticidestier\ahd \dstewater”.U.S. Envi
ronmentalProtection AgencySeptember1978. ThisEPA publication includes thin—layer chromatography (TLC) methods.
Available from: ORD Publications, CERI, U.S. Environmental Protection Age2@&y\ St. Claire, Cincinnati, Ohio 45268.

4“Methodsfor Analysis of Oganic Substances inatér”, Book 5Chapter A3, 1987. vailable from: U.S. Geological Surves04
S. Pickett Street, Alexandria, A/ 22304.

5The method may be extended to include a(alpha)-BHC, d(delta)-BHC, endosulfan |, endosulfan II, and endrin., Wosvever
they are known to exist, Method 608 is the preferred method.

6SelectedAnalytical Methods Approved and Cited by the United States Environmental Protection AGempfement to the Fif
teenth Editiorof “Standard Methods for Examination o8 and \alstewater” (1981). vailable from: American Public Health
Association, 1015 15th St., N.WWashington, D.C. 20005.

"Eachanalyst must make an initial, one—time demonstration of ahdity to generate acceptable precision and accuracy with-Meth
0ds608 and 625 (See Appendix A in 40 CFR part 136) in accordance with procedures given in Section 8.2 of each of these methods.
Additionally, each laboratoryon an on—going basis, must spike and analyze 10% sdrajbles analyzed with Method 608 or 5%
of all samples analyzed with Method 625 to monitor evaluate laboratory data quality in accordance with Sections 8.3 and 8.4
of these methods. When the recoveray parameter falls outside the warning limits, the analytical results for that parameter
in the unspiked sample are suspect and cannot be reported to demonstrate regulatory comydidatnle. frAm the Superinten
dentof Documents, U.S. Government Printindi€¥, Washington, D.C. 20402.

8Someof these methods require a preliminary extraction. Methods 8141 A and 8081 requie tifecither SW-846 method
3500/35100r 3500/3520. Methods 8151 and 8270 B include the extraction steps necessary for most compounds. For methods
8081,8141, and 8151 see also SW-846 method 8000 A and 3600.

9The 18th edition of “Standard Methods for the Examination atéVand \eistewater” is not significantly dérent from the 17th
edition. The 17th edition remains an acceptable reference for those methods which cite the 18th edition.

10HPLC method 623 fromiMethods for Nonconventional Pesticides Chemicals Analysis of Industrial and Municigeswéater”,

EPA 440/1-83/079- C, United States Environmental Protection Ageh@ilable from National &chnical InformatiorService,
5258Port Royal Road, Springdfield,iNginia, 22161 (703) 487-4650.

11n order to reference these methods, the laboratory must use a packed column for the GC separations.
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Table E
List of Appr oved Radiological Bst Procedures For Wastewater
Standard
Parameter and Units Method EPAL Methods?  ASTM3 usGcs
1. Alph-Total, pCi per liter Proportional or Scintillation Counter 900.0 71108B D1943-90 pp. 75 and 78
2. Alpha-Counting erromCi per Proportional or Scintillation Counter Appendix B 7110 B D1943-90 p. 79
liter
3. Beta—®tal, pCi per liter Proportional Counter 900.0 710B D1890-90 pp. 75 and 78
4. Beta—Counting erropCi Proportional Counter Appendix B 7110 B D1890-90 p. 79
5. (a) Radium-otal Proportional Counter 903.0 7500Ra B  D2460-90
(b) 226Ra, pCi per liter Scintillation Counter 903.1 7500Ra C D3454-7991 p.81
1“PrescribedProcedures for Measurement of Radioactivity in Drinkingtédf EPA-600/-4-80-032, U.S. Environmental Protection Agency
August1980.

2“sStandardMethods for the Examination ofatér and Veistewater”, 17th or 18th Edition, Joint EditoBalard, American Public Health Association,
AmericanWater Works Associationand Water Pollution Control Federation, 1015 Fifteenth Street,. NAWshington, D.C. 20005, 1989 .véil-
ablefrom American Public Health Association, 1015 Fifteenth Street, NMAshington, D.C. 20005.

341993 Annual Book of Standards,atér” Section 1.01 and 1.02, Water and Environmentak€hnology American Society for @sting and Materi

als,1993. Available from American Society foresting and Materials, 1916 Race Street, Philadelphial #103.

4“SelectedMethods of the U.S. Geological Survey of Analysis @fstéwaters,” U.S. Geological Sury@pen—File Report 76-177 (1976)

5The method found on p. 75 measures only the dissolved portion while the method on p. 78 measures only the suspended portiortheTherefore,
two results must be added to obtain the “total”.

Table EM
Approved Analytical Methods For Sludge
Parameter Digestion Method Method Number
Metals!

Arsenic 3050A Inductively Coupled Plasma Emission 6010A
Arsenic 7061A Gaseous Hydride 7061A
Arsenic 3050A Graphite Furnace 7060A
Beryllium 3050A Inductively Coupled Plasma Emission 6010A
Beryllium 3050A Flame Atomic Absorption 7090
Beryllium 3050A Graphite Furnace 7091
Cadmium 3050A Inductively Coupled Plasma Emission 6010A
Cadmium 3050A Flame Atomic Absorption 7130
Cadmium 3050A Graphite Furnace 7131A
Chromium 3050A Inductively Coupled Plasma Emission 6010A
Chromium 3050A Flame Atomic Absorption 7190
Chromium 3050A Graphite Furnace 7191
Copper 3050A Inductively Coupled Plasma Emission 6010A
Copper 3050A Flame Atomic Absorption 7210
Lead 3050A Inductively Coupled Plasma Emission 6010A
Lead 3050A Flame Atomic Absorption 7420
Lead 3050A Graphite Furnace 7421
Mercury T471A Cold Vapor T471A
Molybdenum 3050A Inductively Coupled Plasma Emission 6010A
Molybdenum 3050A Flame Atomic Absorption 7480
Molybdenum 3050A Graphite Furnace 7481
Nickel 3050A Inductively Coupled Plasma Emission 6010A
Nickel 3050A Flame Atomic Absorption 7520
Selenium 3050A Inductively Coupled Plasma Emission 6010A
Selenium T741A Gaseous Hydride T741A
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Table EM
Approved Analytical Methods For Sludge
Parameter Digestion Method Method Number
Selenium 3050A GraphiteFurnace 7740
Zinc 3050A Inductively Coupled Plasma Emission 6010A
Zinc 3050A Flame Atomic Absorption 7950
Biological
Enteric viruses NA Centrifuge Concentration D 4994-89
Fecal coliform NA Most Probable Number Membrane Filter 9221 E or 9222 B
Helminth ova NA Density Gradient Flotation 6
Specific NA Respirometer 2710 B
Oxygen Uptake Rate
Salmonella NA Most Probable Number 9260 D.P
Selective Media Culture 7
Physical
Solids NA Gravimetric 2540 G
Percent ¥Ylatiles Solids NA Calculation 8
Reduction

1“Test Methods for Evaluating Solid &éte”, SW-846, Qice of Solid Waste and Emgency Response, Environmen®abtection AgengyNovember 1986, including
Decemberl987 and July 1992 updatesastington, DC 20460. vailable from the Superintendent of Documents, U.S. Government Prinfing, ®oom 190Federal
Building, PO. Box 371954, Pittsbgh, A 15250-7954, (202) 783-3238.

2High levels of chromium, coppemercury silver, cobalt, or molybdenum may interfere with the analysis. Consult mettidd &1‘Standard Method for the Examination
of Water and Vistewater”, 17th or 18th edition, for more information.

3Concentrations of lead in municipal sludge may exceed the working range of Graphite Furnace.

41993 Annual Book of ASTM Standards, Sectidn(R, \aterand Environmental&chnology”, American Society fore$ting and Materials, 1993, 1916 Race Street,
Philadelphia, R 19103. Adailable from the American Society foedting and Materials, 1916 Race Street, PhiladelpAid9R03.

5“Standard Methods for the Examination oéiér and Veistewater”, 18th edAmerican Public Health Association, 1015 Fifteenth Street Weéhington D.C. 20005,
1992. Available from American Public Health Association, 1015 Fifteenth Street, M\&ghington, D.C. 20005.

6“Occurrenceof Pathogens in Distributicand Marketing Municipal Sludges”, EB00/1-87-014, Environmental Protection Agerkg87. Aailable from the National
Technicallnformation Service, order # PB 88-154273/AS, 5285 Port Royal Road, Springfigjihja/22161, (703) 487-4650.

7™Determinationand Enumeration &almonella andPseudomonas aeruginosa’, Kenner B.A. and H.A. Clark, J. \ter Pollution Control Federation, 46(9):2163-2171,
1994. Available from the \&ter Environment Federation, 60lyive St., Alexandria, & 22314.

8‘EnvironmentalRegulations andeEhnology — Control of Pathogens and Bextors in Sewage Sludge?sE®R-92/013, Environmental Protection Agerincinnati,
OH, 1992. Aailable from the Nationaléchnical Information Service, 5285 Port Royal Road, Springfigtdjnia 22161, (703) 487-4650.

9If an alternative digestion procedure is specified in the analytical method, the digestion in the method shall be essesircatisult the analytical method for special
requirement&nd cautions. SW-846 method 3051 is an acceptable alternate digestion procedure to SW-846 method 3050A.

Required Containers, Peservation Eii?wliages, and Holding Tmes for Wastewater

Maximum
Parameter No./name Container! Preservatior?3 holding time#
TABLE A - Bacterial Ests:
1-5. | Bacteria PG Cool, 4°C, 0.008%, NgS,03° 6 hours
6-7. | Enteroviruses P.G Cool, #C 24 hours
8. Mutagenicity G, Teflon- Cool, #C 7 days

lined cap

9-12. | Acute & chronic toxicity P.G Cool, #C 48 hours
TABLE B - Inomanic Ests:
1. Acidity P.G Cool, £C 14 days
2. Alkalinity P.G Cool, £#C 14 days
4. Ammonia P.G Cool, £C, HySO4 to pH<2 28 days
9. Biochemical oxygen demand | P,G Cool, £#C 48 hours
11. Bromide P.G None required 28 days

RegisterJuly 2002 No. 559


http://docs.legis.wisconsin.gov/code/admin_code

File inserted into Admin. Code 8-1-2002. May not be current beginning 1 month after insert date. For current adm. code see:

http://docs.legis.wisconsin.gov/code/admin_code

173 DEPARTMENT OF NATURAL RESOURCES NR 219.04
Table F
Required Containers, Peservation Techniques, and Holding Tmes for Wastewater
Maximum
Parameter No./name Container! Preservatior?3 holding time#
14. Biochemical oxygen demand, | P,G Cool, £C 48 hours
carbonaceous
15. Chemical oxygen demand P,G Cool, #C, H,SO4 to pH<2 28 days
16. Chloride P.G None required 28 days
17. Chlorine, total residual P,G None required Analyze
immediately
21. Color P,G Cool, £C 48 hours
23-24.| Cyanide, total and amenable tg P,G Cool, £C, NaOH to pH>12, 0.6g ascorbic atid | 14 day§
chlorination
25. Fluoride P None required 28 days
27. Hardness P.G HNO3 to pH<2, BSOy to pH<2 6 months
28. Hydrogen ion (pH) P.G None required Analyze
immediately
31.,43.| Kjeldahl and oganicnitrogen | P,G Cool, £C, H,SO4 to pH<2 28 days
38. Nitrate P,G Cool, #C 48 hours
39. Nitrate—nitrite P,G Cool, £C, H,SO4 to pH 28 days
40. Nitrite P.G Cool, £#C 48 hours
41. Oil and grease G Cool, #C, HCI or bSOy to pH<2 28 days
42. Organic carbon G Cool, £C, HCI or bSO, or H3POy to pH<2 28 days
44, Orthophosphate P.G Filter immediately Cool, £C 48 hours
46. Oxygen, Dissolved Probe G Bottle and | None required Analyze
top immediately
47. Winkler G Bottle and | Fix on site and store in dark 8 hours
top
48. Phenols G only Cool, £C, H;SOy to pH<2 28 days
49. Phosphorus (elemental) G Cool, £C 48 hours
50. Phosphorus, total P,G Cool, £C, H,SO4 to pH<2 28 days
53. Residue, total P.G Cool, £C 7 days
54. Residue, Filterable P,G Cool, £C 7 days
55. Residue, Nonfilterable (TSS) | P,G Cool, #C 7 days
56. Residue, Settleable P,G Cool, £C 48 hours
57. Residue, Wlatile PG Cool, £#C 7 days
61. Silica P, or Quartz Cool, #C 28 days
64. Specific conductance P,G Cool, £C 28 days
65. Sulfate P,G Cool, £C 28 days
66. Sulfide P.G Cool, £C, add zinc acetate plus NaOH to pH >Pp7 days
67. Sulfite P.G None required Analyze
immediately
68. Surfactants P,G Cool, £C 48 hours
69. Temperature P,G None required Analyze
immediately
73. Turbidity P,G Cool, £C 48 hours
TABLE B - Metals:
10. Boron P, or Quartz HNO3 to pH<2 6 months
18. Chromium VI P.G Cool, £C 24 hours
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Table F
Required Containers, Peservation Techniques, and Holding Tmes for Wastewater
Maximum
Parameter No./name Container! Preservatior?3 holding time#
35.& | Mercury PG, or eflon | HNO3 to pH<2 28 days
35m.
71. Tin P HCI or HNG; to pH<2 6 months
3,5-8, 10, 12, 13, Metals:19, 20, 22, 2®,G HNOj3 to pH<2 6 months
29, (-except Cr VI, Sn, Hg, & B)30,
32-34, 36, 37,45, 47, 51, 52, 58-60, 62,
63, 70-72,74, 75.
TABLE C - Omganic Est$:
IA. Pumgeable halocarbons G, Teflon- Cool, £C, 0.008% NgS,03° 14 days
lined septum
IB. Pumgeable aromatics G, Teflon- Cool, £C, 0.008% NgS,03°, HCI to ph<2 14 days
lined septum
IC. Acrolein and acrylonitrile G, Teflon- Cool, £C, 0.008% NgS,03° Adjust pH to 4-%0 | 14 days
lined septum
Il. Phenols G, Teflon- Cool, #C, 0.008% NgS,03° 7 days until
lined cap extraction; 40
days after
extraction
IX. BenzidinegBenzidine and | G, Teflon— Cool, 4°C, 0.008% NaS,03° 7 days after
3,3- Dichlorobenzidiné} lined cap extraction 13
I, Phthlateesters! G, Teflon— Cool, £C 7 days until
lined cap extraction; 40
days after
extraction
V. Nitrosaminedl .14 G, Teflon—- Cool, £C, store in dark, 0.008% N&O3°® 7 days until
lined cap extraction; 40
days after
extraction
V. pcBd1l G, Teflon- Cool, £C 7 days until
lined cap extraction; 40
days after
extraction
VI. Nitroaromatics, cyclic ketones | G, Teflon— Cool, # C, store in dark, 0.008% MN&,03° 7 days until
and isophororié lined cap extraction; 40
days after
extraction
VII. Polynuclear aromatic hydroear| G, Teflon— Cool, # C, store in dark, 0.008% MN&03° 7 days until
bond? lined cap extraction; 40
days after
extraction
VIIl. | Haloetherd! G, Teflon— Cool, £ C, 0.008% NgS,03° 7 days until
lined cap extraction; 40
days after
extraction
IX. Chlorinated hydrocarbois G, Teflon- Cool, # C 7 days until
lined cap extraction; 40
days after
extraction
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175 DEPARTMENT OF NATURAL RESOURCES NR 219.04
Table F
Required Containers, Peservation Techniques, and Holding Tmes for Wastewater
Maximum
Parameter No./name Container! Preservatior?3 holding time#
X. Chorinated Dioxans and FuransG, Teflon— Cool, # C, 0.008% NgS,03° 7 days until
lined cap extraction; 40
days after
extraction
TABLE E - Pesticide @sts:
1-70. | Pesticide&t G, Teflon—- Cool, £C, pH 5-95 7 days until
lined cap extraction; 40
days after
extraction
1-5. | Alpha, beta, and radium P.G HNO3 to pH<2 6 months

IpolyethylengP) or Glass (G). For microbiologylastic sample containers must be made of sterilizable materials (polypropylene
or other autoclavable plastic)

2All samples requiring preservation &€4must be cooleiinmediately after collection, and the temperature of the samples shall be
documentedipon receipt at the laboratorif the samples are shipped in crushed or cube ice (not “blue ice” packs) and solid ice
is still present in the coolethe lab may simply report the samples as “received on ice”. If the ice has melted, the lab must report
the eitherthe temperature of the meltwater or of a temperature blank. A temperature blank is defined as an aliquot of deionized
water in an appropriate sample containghich is transported along with the samples. If sampling teams use “blue ice” packs,
it is necessary to pre—chill all sample containers to at least 4 degrees celsius with ice or refrigeration prior to shipping- Since ship
ping simply with“blue ice” packs does not insure that samples are maintained at the appropriate temperatures, the sample collector
mustsubmit a temperature blank when usihgse ice packs for shipping. For composite chemical samples each aliquot should
be preserved at the time of collection. When use of an automated sampler makes it impossible to preserve each aliquot, then chemi
cal samples may be preserved by maintaining&tuntil compositing and sample splitting are completed.

3Whenany sample is to be shipped by common carrier or sent through the United States mail, it must comply with the Department
of Transportation Hazardous Materials Regulations (49 CFR Part 172). The péesmg sluch material for transportation is
responsibldor ensuring such compliance. For the preservation requiremerablefJ] the Gite of Hazardous Materials, Materi
als Transportation Bureau, Department oaiisportation has determined thteé Hazardous Materials Regulations do not apply
to the following materials: Hydrochloric ac{#iCl) in water solutions at concentrations of 0.04% by weight or less (pH about 1.96
or greater); Nitric acid (HN§) in water solutions at concentrationf0.15% by weight or less (pH about 1.62 or greater); Sulfuric
acid (H,S(Oy) in water solutions at concentrations of 0.35% by weight or less (pH about 1.15 or greater); and Sodium hydroxide
(NaOH) in water solutions at concentrations of 0.080% by weight or less (pH about 12.30 or less).

4samplesshouldbe analyzed as soon as possible after collection. The times listed are the maximum times that samples may be held
beforeanalysis and still be considered validirug samples can be stored indefinitely at*70Samples usefdr toxicity tests
areto be used for test initiation or for renewal of test solutions within 36 hours of collection as grab samples or after removal from
composite samplers. For otrmmposite samples, the holding time commences immediately after the samples are removed from
the composite samplerThe time the sample spends in the sampler during collection does not count towards the maximum holding
time. Samples for biological or chemical analysis may be held for longer periods than specified in this table only if the permittee
or monitoring laboratoryhas data on file to show that the specific types of samples under study are stable for the longer time, and
hasreceived a variance from the Regional Administrator (s. NR 219.05). Some samples may not be stable for the maximum time
periodgiven in the table. A permittee or monitoring laboratory is obligated to hold the sampthéotex time if knowledge exists
to show that this is necessary to maintain sample stability

5Should only be used in the presence of residual chlorine.

6Maximum holding time is 24 hours when sulfide is present. Optionally all samples may be tested with lead acetate paper before
pH adjustmentén order to determine if sulfide is present. If sulfide is present it can be removed by the addition of cadmium nitrate
powderuntil a negative spot test is obtained. The sample is filtered and then NaOH is added to pH 12.

7Samples should be filtered immediately on—site before adding preservative for dissolved metals.
8Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds.
9samples receiving no pH adjustment must be analyzed within seven days of sampling.

10The pH adjustment is not required if acrolein will not be measured. Samples for acrolein receiving no pH adjustment must be ana
lyzed within 3 days of sampling.

1lwhenthe extractable analytes aéncern fall within a single chemical categdhe specified preservation and maximum holding
timesshould be observed for optimum safeguard of sample inteviben theanalytes of concern fall within two or more chemi
cal categories, the sample maygreserved by cooling td@, reducing residual chlorine with 0.008% sodium thiosulfate, storing
in the dark.and adjusting the pH to 6—9; samples preserved in this manner may be held for seven days before extraction and for
forty days after extraction. Exceptions to this optional preservatidnholding time procedure are noted in footnote 5 (re the
requiremenfor thiosulfate reduction of residual chlorine), and footnotes 12, 13 (re the analysis of benzidine).

12f 1,2—diphenylhydrazine is likely to be present, adjust the pH of the sample to 4.0 + 0.2 to prevent rearrangement to benzidine.
13Extracts may be stored up to 7 days before analysis if storage is conducted under an inert (oxidant—free) atmosphere.
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14ror the analysis of diphenylnitrosamine, add 0.008%3X@3 and adjust pH to 7-10 with NaOH within 24 hours of sampling.

15The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are extracted within 72 hours
of collection. For the analysis of aldrin, add 0.008%34@s,

NR 219.05 Alternate test procedures. Approvalsof of health and social services. Other laboratory test resdisd
alternatetest procedures for nationwide use and specifie digg effluent toxicity, submitted to the department under a WPDES
chargesare granted by P The department may approve tee permitshall be performed by laboratory certified or registered
of an alternate test procedure on a case-by-case basis if the anitelerch. NR 149. The following tests aexcluded from this
ria for approval of the alternate procedure established in s. M&quirement:
149.12are met. If the department or theAEkpproves amlternate (1) Temperature,
testﬁr(()jcedure, it shall be considered equivalent toahgroved (2) Turbidity,
method.

. . .. (3) Bacteriatests in wastewaterfefent and sludges,

Note: The federal requirements for alternate test procedure approval are given in
40 CFR 136.5. (4) pH,

History: Cr. Register August, 1976, No. 248, feB-1-76; r and recrJanuary i i
1978,No. 265, ef 2-1-78; renum. from NR 219.Ghd am. Registedune, 1986, (5) Chlor,lr,]e residual,
No. 366, ef. 7-1-86; r and recrRegisterNovember1992, No. 443, &f12-1-92; (6) Specific conductance,
am.Register February1996, No. 482, &f3-1-96. (7) Physical properties of soils and sludges,

NR 219.06 Laboratory certification or registration. (8) Nutrient tests of soils and sludges,

Bacteriologicalanalyses of groundwater samples, and all radio (9) Flow measurements.

; istory: Cr. RegisterApril, 1986, No. 364, éf8-28-86; renunfrom NR 219.07
logical analyses shall be performed by the state laboratory anEI am. (intro.RegisterNovember1992, No. 443, &€f7-1-93; am. Register Febru
6

hygieneor at a laboratory certified or approved by the departmefy, 1996, No. 482, &f3-1-96.
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