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Chapter NR 219

ANALYTICAL TEST METHODS AND PROCEDURES

NR 219.01 Purpose	 NR 219.05 Alternate test procedures
NR 219.02 Applicability	 NR 219.06 Laboratory certification or re-
NR 219.03 Definitions	 gistration
NR 219.04 identification of test proce-

dures

Note: A number of the references cited in this chapter are no longer in print. Copies of
references which are out-of-print are available at any public library by inter-library loan.

NR 219.01 Purpose. The purpose of this chapter is to establish analyti-
cal test methods, preservation procedures, requirements for laboratories,
and procedures applicable to effluent limitations for discharges from
point sources as authorized by ss. 144.95 and 147,08 (1), Stats.

History Cr. Register, August, 1976, No. 248, eff. 9-1-76; am. Register, April, 1986, No. 364,
eff. 8-28-86; am. Register, June, 1986, No. 366, eff. 7-1-86; am. Register, April, 1988, No. 388,
eff. 5 -1-88.

NR 219.02 Applicability. (1) The procedures prescribed herein shall, ex-
cept as provided in s. NR 219.06, be used in the determination of concen-
trations and quantities of pollutant parameters as required for:

(a) An application submitted to the department for a permit under ch.
147, Stats.

(b) Reports required to be submitted by dischargers in accordance
with the conditions of issued permits,

(2) Section NR 219.07 requires that laboratories conducting tests
under this chapter be certified, registered, or approved under ch. NR 149,
IISS 157 or 165.

History: Cr. Register, August, 19 r76, No. 24$ eff. 9-1-76; am. Register, April, 1986, No. 364,
eff. 8.2&86; am. (1) (intro.), Register, June, 1986, No. 366, eff. 7-1.86.

NR 219.03 Definitions. As used in this chapter:

(1) "EPA" means the U.S. environmental protection agency.

(2) "Department" means the department of natural resources.

History: Cr. Register, August, 1976, No. 248, eff. 9-1-76; am. (1), (2), (3) and (4m), Regis-
ter, January, 1978, No. 265, eff. 2-1-78; r. and recr. Register, June, 1986, No. 366, eff. 7-1-86; r.
and reer. (1), r. (3) and (4), Register, November, 1992, No. 443, eff. 12-1-92.

NR 219.04 Identification of test procedures. (1) ANALYTICAL TEST PRO-
CEDURES. Parameters or pollutants, for which wastewater analytical
methods are approved, are listed together with test procedure descrip-
tions and references in tables A to E. Parameters or pollutants, for which
sludge analytical methods are approved, are listed together with test
procedure descriptions and references in table EM. Metals samples di-
gestion procedures and references are listed in table AM. The discharge
values for the listed parameters shall be determined by one of the stan-
dard analytical test procedures identified in a table under this subsection
or by an alternate test procedure established under ss. NR 219.05 and
149.12.

(2) SAMPLE PRESERVATION PROCEDURES. Sample preservation tech-
niques, container materials, and maximum allowable holding times for
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parameters identified in tables A to E are prescribed in table F. Sludge
samples shall be preserved at the time of collection by cooling to V C
where required. All samples requiring preservation at V C shall be cooled
immediately after collection, and the required temperature maintained
during shipping. Any person may apply for a variance from the pre-
scribed preservation procedures applicable to samples taken from a spe-
cific discharge. Applications for variances may be made by letters to the
regional administrator and shall provide sufficient data to assure that the
variance does not adversely affect the integrity of the sample. The re-
gional administrator will make a decision on whether to approve or deny
a variance within 90 days of receipt of the application.

(3) TEMPERATURE REPORTING PROCEDURES. Samples cooled with ice
packs or not in direct contact with ice during shipping shall be cooled to
V C prior to shipping, and a temperature blank shall be submitted with
the samples. Samples cooled during shipping with ice packs may not be
recorded as received on ice. Samples may be recorded as received on ice
only if solid ice is present in the cooler at the time the samples are re-
ceived. If the samples are not received on ice, the laboratory shall record
one of the following at the time of receipt:

(a) The temperature of an actual sample.

(b) The temperature of a temperature blank shipped with the samples.

(c) The temperature of the melt water in the shipping container.

Note: Copies of the publications referenced in Tables A - F are available for inspection at
the offices of the department of natural resources, the secretary of state and the revisor of
statutes. Many of these materials are also available through inter-library loan.

History: Cr. Register, June, 1996. No. 366, eff. 7-1-86; r. and reer. Tables B and E, Register,
April, 1988, No. 388, eff. 5-1-88; am.; r. and recr. Tables A to F, Register, November, 1992,
No. 4431 eff. 12-1-92; am. (1), am. Tables A to F, Register, April, 1994, No. 460, eff. 5-1-94;
am. (1) and (2), Tables A to F, cr. (3), Register, February, 1996, No. 482, eff. 3-1-96.

TABLE A

LIST OF APPROVED BIOLOGICAL TEST PROCEDURES FOR WASTEWATER

Parameter and Units	 Methodl	 EPA	 Standard	 USGS
Methods 18th

Bacteria:

1.	 Coliform (fecal) MPN, 5 tube, 3 dilution; or, p1323 9221 E
number per 100 membrane filter (MFl2 , single p1243 9222D	 B-005085"
ml step.

2.	 Coliform (fecal) MPN, 5 tube, 3 dilution; or p1323 MlE
in presence of MV, single steps p1243 9222D
chlorine number
per 100 ml

3.	 Coliform (tonal) MPN, 6 tube, 3 dilution; or, p1I43 9221B
number per 100 MF2 single, step or two step p1083 9222B	 B•0025-554
ml

4.	 Coliform (total) MPN, 6 tube, dilution; or, p1143 9221B
In presence of MF2 with enrichment. p1113 W22B +B.5c
chlorine,
number per
100 ml
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Parameter and Units	 Methodl	 EPA	 Standard	 USGS
Methods 18th

5. Fecal strepto-	 MPN, 5 tube, 3 dilution; MFz, p130	 9230B
cocci, number	 or Plate count	 p1363	 Moe	 B-0055-85{
per 100 ml	 p1433

Enteroviruses:

6. Enteroviruses in	 Absorption, elution, and 	 Ch. 66	9510 B,C,D,E
water, plaque	 organic flocculation,
forming units per 	 followed by:	 Ch. 96	95100
liter.	 Plaque assay fcell culture

infectivity)	 Ch. 106	 951OG
Identification	 Ch. 126	95100

7. Enteroviruses in	 Beef extract elution, and	 Ch. 76	951OF
sludge, plaque	 organic flocculation, 	 Ch. 96	951OG
forming units per	 followed by:
liter.	 Plaque assay (cell culture	 Ch. 106	951OG

infectivity)
Identification	 Ch. 126	9510G

M:utagenlcity:

8. Mutageniicity	 Ames test, test strains TA97,	 Note 7
(revertants per	 TA98, TA100, and TA102.
liter)

Acute and Chronic
Toxicity:

9. Toxicity, acute,	 Daphnia and Ceriodaphnia,	 p 66 & 588
fresh water	 48-h static mortality.
organisms,	 Fathead minnow, 48-h static 	 p 608
e>8uent lo	mortality, or 48 to 90-h

flow-through mortality.

10. Toxicity, chronic, Fathead minnow larval 	 1000.09
fresh water	 survival and growth.
organisms, per- 	 Fathead minnow embryo-	 1001.09
cent effluent lu 	 larval survival and

teratogenicity.
Ceriodaphnla survival 	 1002.09

and reproduction.
Selenastrum growth. 	 1003.09

TABLE A NOTES:

I The method used must be specified when results are reported.

2 A 0.46 pm membrane filter (M F) or other port size certified by the manufacturer to fully retain organisms to
be cultivated and to be free of extractables which could interfere with their growth.

3 Bordner, R.R., and J.A. Winter, eds, "Microbiological Methods for Monitoring the Environment, Water
and Wastes', United States Environmental Protection Agency, EPA-60018-78-017, 1978. Available from
ORD Publications, CERI, U.S. Environmental Protection Agency, 26 W. Martin Luther King Drive,
Cincinnati, Ohio 45268.

d Britton, L3., and P.E. Greeson, eds. "1988 Methods for Collection and Analysis of Aquatic Biological and
Microbiological Samples", edited by et al., U.S. Geological Survey, Techniques of Water-Resources Inves-
tigation (USGS TWRI1, Book 5 chapter A4, Laboratory analysis, 1977. Available from U.S. Geological
Survey, 604 S. Pickett Street, Alexandria, VA 22304,

S Because the MF technique usually yields low and variable recovery from chlorinated wastewaters, the Most
Probable Number method will be required to resolve any controversies.
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e Berg, G„ R.S. Saflerman, B.R. Dahling, D. Berman, and C.J. Hurst, I984. USEPA Manual of Methods for
Virology. Environmental Monitoring and Support Laboratory, U.S. Environmental Protection Agency,
Cincinnati, Ohio. EPA1600(4-841013. (Chapter 9 revised January 1987; Chapter 10 revised December
1987; Chapter 12 revised May 1988; Chapter 7 revised September 1989).

r Williams, L.R., and J.E, Preston, eds. 1983. Interim Procedures for Conducting the Salmonallal-Microsomal
Mutagenicity Assay (Ames Test). Environmental Monitoring Systems Laboratory, U.S. Environmental 	 f
Protection Agency, Las Vegas, Nevada. EPA160014-821068• 	 I	 I

S Peltier, W.H., and C.I. Weber, eds. September 1991. Methodsfor Measuring the Acute Toxicity of ElfluenU
to Freshwater and Marine Organisms. Environmental Monitoring and Support Laboratory, U.S. Envi-
ronmental Protection Agency, Cincinnati, Ohio. EPA1 6 0 014-9 010 27.

9 Weber, C.I., W.H. Peltier, T.J. Norberg-King, W.B. Horning, Ii, F.A. Kessler, 7.R, Menkedick, T.W.
Neihefsel, P.A. Lewis, D.J. Klemm, Q.H. Pickering, E.L. Robinson, JX. Lazorchak, L.J. Wymer, and
R.W. F reyberg. 1989. Short-term :Methods for Estimating the Chronic Toxicity of Effluents and Surface
Waters to Freshwater Organisms, Second Edition, Environmental Monitoring Systems Laboratory, U.S.	

f
Environmental Protection Agency, Cincinnati, Ohio. ( F,PA160014-891001).

iU Compliance monitoring must be performed in accordance with the specifications in "Guidance Manual for
the Certification and Registration of Laboratories Conducting Eilluent Toxicity Testing", Wisconsin De-
partment of Natural Resources, May 1992. Available from the Department of Natural Resources Office of
Technical Services, P O Box 7921, Madison, WI 53707. 	 I
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Parameter. Units & Methods

TABLE B

LIST OF APPROVED INORGANIC TEST PROCEDURES FOR WASTEWATER

EPA'	 SW-84611---
	 Standard	 ASTMS	 USOS'

Methodsc•cm
Other

d
'TJ

9

a

Z
N

1, Acidity, as CaCO3, mg/L. 305.1 2310 &4a) D106"<-92 0
Hlectrometric end point or -	 I
phenolphthalein end point Z

2. Alkalinity. as CaCO,;. mg/l,;
Klectrometric or colorimetric:
Titration to pH 4.5. manual 310.1 2320 B 01067-92	 1-1030-85 973.43"

^Or automated 310.2
t7"

W	 3, Aluminum, mgJL: Olt

p'& Digestion1° followed by:

AA direct aspiration6l . 202.1 7020 3111 D I-3051-85 0
D+ AA furnace. 202,2 or 3113 B
nY 200.9'9

o' Inductively coupled plasma 200,7 19 6010A 3120 B Q
y ICP'4:

Inductively coupled plasma- 200.818 6020
mass spectrometry i ICP-MSi. z

m Direct current plasma D4190.82188j Note 36 N
, OCP ) ''m ,or - m

oColorimet ri c + F,riochrome c ya- 3500-Al D
nine R I ~''

00N
4. Ammonia i as N). mg/l .: Man- 350.2 4500-NH ,3 B 973.49'

ual distiIlationk (at pH 9.5c
Followed by



ILI Parameter, Units & Methods F:PA' SW4 461I. Standard ASTMS USGS'1	 Other

y Method# 2

Cr Nemleriaation, 35012 4500-NH3 C D1426.891At 1-3520-85	 973.46'
e Titration, 35012 4500-NH3 E
-°, PI	 trode. 350.3 4500-NH3 F & G D142&89(B)

Automated phonate, or 350.11 " 4500-NH3 H 14523.85
^-
c^ Automated electrode Note 9

5.	 Antimony. up:/L:
Digestion6 followed by:

ZAA direct aspiration"', 204.1 7040 3111 8
N

AA furnace, 200.91s 7041 3113 B

ZAA i gaseous borohydride i. 7062
Inductively coupled plasma" d'. 200.7 19 6010A 31208

or

Inductively coupled plasma- 200.819 6020
mace spectromet ry z

6.	 Arsenic, uWL:
M

Digestion" followed by 206.5
AA i gaseous hydride 1. 7061A 3114 Br D2972-8818) 14062.85 a
AA i gaseous borohydride i. 7062 ^]
AA furnace, 206.2 or 7060A 3113 B D2972-88(C)

200.919

Inductively coupled plan	 0m , 200,7 19 6010A 3120 B
Inductively coupled plasma- 200.819 6020
mass sWtrometry,
Or. colorimetric iSDVCI 3500 -A.aC D2972-88iAI I-3060$5

tj

71	 Barium, mf{/L:

Digestion'' followed by:



Parameter, Units& Methods EPA' SW-846'1• Standard ASTM' USGV Other
Method"'

AA direct aspiration, n. 208.1 7080A 3111 D 1-3084-85 l^
AA furnace, 208.2 7081 3113 B D4332-91
Inductively coupled plasmaf-, 200.7' x' 6010A 312013 a.
Inductively coupled plasma- 2D4.8lg 6020
mass spectrometry. or
Direct current plasmar°' Note 36 +^+

8 1 	Beryllium, mgll,: `Z
Digestion' ; followed by:
AA direct aspiration, 210,1 7090 3111D DM4-t88ilAi 1-3095.85

- AA furnace, 210.2, or 7091 3113 B D3645 ( 8811 Bi
20D.9^ R z

Inductively coupled plasma, 200.719 6010A 3120 B
Inductively coupled plasma- 200.819 6020
mass spectrometry

C,Direct current plasma, or D4190-82188i Note 36
Colorimetric ialuminoni 3500 Be D r

9_	 Biochemical oxygen demand
w BOI)6 0

Ky Dissolved Oxygen Depletion 5210 B I.1578-7810 973.443`'

.	 y 10,	 Boron, mg/L;
Colorimetric icurcumin, 212.3 4500.6 B 1-3112-85
Inductively coupled plasma, or 200,7 19 6010A 3120 B X

aCO Di rect current plasma D4190 82x881 Note 36

z

LV00
WN W



ASTMa	 USCS^	 Other

D1246-M2 881	 1.1I25-85	 1,S4412
{C

D3557-90	 1-3135-85 or 1-	 974,275
IA or Bi	 3136-85
D3557-901 D I

1-1472$5

Note 36

Note 36

0

z
x
N_

c6

Cll

O

z
a
d

z

C

O

d
CrJ

D4190-WW
D35b7-901C

3500-Cd D

7140	 3111 B D511-921]3p	 1-3152-85
6010A	 3120 B

3500-Ca D 13511-9Z A 1

5210 B

SW-&4611,"	 Standard

9056

7130
	

3111 B or C

7131A
	

3113 B

6010A
	

31208
6020

' Parameter, Units & Methods EPA'

_ 11. Bromide, mpJL: Titrimetric 320.1

ion Chromatography 300.01,

12. Cadmium-Totalb, mg/L-
Digestions followed by:

c
AA direct aspirations-, 213.1

AA furnace, 213.2, or_
200.919

Inductively coupled plasmas- 200.719
Inductively coupled plasma- 200.819
mass spectrometry
Direct current plasma61,
Voltametry12, or
Colorimetric i Dithizonef

13. Calcium, mg/L:
Digestions followed by:
Atomic absorption, 215.1
Inductively coupled plasma. 200-719
Direct current plasma, or
EDTA titration 215.2

14, Carbonateous Biochemical
oxygen
demand iCBODwi, mg/L:
with nitrification

'..	 - inhibitor'



Parameter. UnitsS Methods EPA' SW-84611•' Standard ASTMS USGS4 Other
Method,,'-"

15,	 Chemical oxygen demand
i COD	 mg/L:
Closed re0ux 5220 C or D Notes 15 d: ]fi
Titrimetric

- 410.1 5220 B D1252-884AI 1-3560 or 1- 9;3,461

410.2 356285

410.3
Automated and manual 410.4 1n 1-3561 85
Spectrophotomet ric D1252881H}

1G.	 Chloride, mg/l.:
Titrimetric i silver nitrate i or 9253 4500-CI- B D512-89^ B I-1183$5
i Mercuric nitrate I, 325.3 9252A 4504-0I- C D512 89eA 1-1184-85 973,51
Colorimetric iferrkyanide% 1-1187-85

manual or automated, or
325,1 or 9250 4500-C6 E 1-2187-85
325.2

'x] Ion chromatography 300.01, 9056
c
aT

v17. Chlorine -Total residual. mg

.+ amperometric, 330.1 4500-CI D D1253-861921
Starch End point direct 330.3 4509-CI H

rn
Back Titration either end 330.2 4500-CI C

opoint' or
DPD-FAS, 330.4 4500-CI F
Spectrophotomctric. DPD; or 330,5 4500-CI G
Flectrodc 4500-CI 1 Note 18

z

=o

W
r



SW4 4611.1	 Standard
	

ASTMS	 USGS"	 Other

7197
	

3111 A
	

1-1232-85

7195

7198

7196A
	

3500-Cr D	 DI687-92(A1	 1-1230,85	 307671'

7190
	

3111 B	 1)1687.92( B i	 1-3236-85	 974.24'
3111 C

7191
	

3113E	 1) 1687-921C}

6010A
	

3120B

6020

D419"188)	 Note 36
3500-Cr D

N

z
7J

w

z
9
d

z
y

ClO
d

z
pq Parameter, Units &:Methods EPA'

m

m 18.	 Chromium VI dissolved, ug/L:
0.45Z
micron fi ltration with:
Extraction and atomic absorp 218.4

_ tion,
a, Coprecipi4ation and atomic

absorption,
oDifferential pulse po-

larography,

Colorimetric i Dipbenylcarba-
tide 1, or
Ion Chromatography 218.0

19.	 Chromium, mg/L:
Digestion ioptional extras-

.	 .. tion 1

Followed by:
AA direct aspiration b"'. 21&1
AA chelation extraction. 218.3

AA Furnace. 278.2, or
200.919

Inductively coupled plasma6m . 200.719
Inductively coupled plasma- 200.8 1 9
mass spectrometry,
Direct current plasma61°, or

Colorimetric ^diphenylcarba-

zide i.



U
Parameter, Unit,a & Methods FPAI SW-8461 I,, Standard ASTMS 1JSGS1 Other

MethodsL2-

20.	 Cobalt, mg/[.: ^]
Digestion'' followed by:
AA direct aspiration, 219.1 7209 3111 B c A or B) D3558-901 A or I-3239-84 ]

B , z
AA furnace, or 219.2. or 7201 3113 B D3558-ft C) y

200 918 Q
Inductively coupled plasma, or 200 ,7 18 6010A 31208

Inductively coupled plasma- 200.818 6020
mass Spectrometry

. Direct current plasma D4190-$21881 :Vote 36 y

21.	 Color, Platinum Cobalt units
or

dominant wavelength hue,
luminance, purity:

F Colorimetric, ADM 1 110.1 2120 E Note 20
PIatinvm cobalt; or 110.2 2120 B 1-1250-85 Q
Spectrophotometrie 110.3 2120 C

m
y.y

22.	 Copper,

w Oigestion6 followed by:
t AA direct aspiration`^', 220,1 7210 3111 B or C 1)1688.901 A or 1 -3271-85 or I- 974,27~

B1 3270-85

AA furnace, 220.2 or 7211 31138 DI688-901 C 1 N
" 200.918

c Inductively coupled plasma 6m 200.718 6010A 31209

Inductively coupled plasma- 200.818 6020
mass spectrometry w
Direct current plasma"'. p4190 821&81 Note 36



z
Do	 Parameter,
rn
m

Units& Methods }, PA'

Colorimetric i Neocuproine i. or

'c
Bicinchoninate

w
23. Cyanide - Total, uR/L;

;Manual distillation with

Followed by. titrimetric.
oManual or 335.2
,p Automated-`^ spectrophoto- 335.3
N metric. or

Semi-automatedcolorimetry 335.41.

24. Cyanide amenahle to chlorina- 335,1

tion,

ua/l.: Manual distillation with
\190 12 followed by titrimetric.
manual or automated
spectrophotometric

25. Fluo ride - Total, ma/I.;
Manual distillationS
Followed by manual or 340.2
automated elect rode,
SPADN S, 340.1
Ion chromatography. 300.01,
Or automated complexone 340.3

26. Gold. mg ll,7

Digestion" followed by:

SW-846'1,7 Standard
Methods""'

ASTM'	 USGS'	 Other

x
3500-Cu D or E ^

Mote 21 m

4500-CN-C

4500-CN-D n
9010A 4500-CN 4, D2036-91 Ai	 I-3300-SS C)

9010A z
M

9012 z

4500-CN-G D2036-91 i B i
d
4
z
G?

9010A y

4500-F-B y

4500-F.0 D1179-88(Bi

1.4327.85 ^]
4500-F-D 131179-8& A i

9056 O

4500-F-E d

C27



Parameter, Units& Methods F,PA' SW-84611-" Standard ASTMa	 USCS' Other
Methods-"

AA direct aspiration 231.1 3111 B
AA furnace. 231.2 3113 B
Direct currerst plasma, or Vote 36
Inductively coupled plasma 200,719 6010A

27. Hardness -Total as CaCO;1 .

. Automated colorimetric. 130.1
F.DTA titration, I30.2 2340 C 11126 86192	 F1338 85 973,52B
or the sum of Ca and My as
their
respective carbonates iby 10 
or

AA direct aspirations 2340 B
t See Parameters 13 and 33 i

'.. 28. Hydrogen ion ^pH), pH units;
Electrometric Measurements 150.1 9040E 4500-H+ B D1293-811901	 I-1586-85 973.41

y or iAorBi

ro
Automated Electrode Note 23

C
'.	 ^ 29. Iridium, ugJl.;

Digestion' followed by:
AA direct aspiration, 235-1 3111 B
AA furnace, or 235.2
InductiveIy coupled plasma 200.719 6010A

zG 30. I ron. mgJL:
Digestion's' followed by:

2

ea

W



Parameter, Units&,Method., 'PA' SW-8,1611,7 Standard ASTN13 USES, Other CAD

ui.. Mahods2.2m
m

AA direct aspiration"'". 236.1 7330 31 I1 B or C D1068-90 1-33131$4 973.275 a

Q iAor31 N
C AA furnace, 2.36.2" or 7381 3113 B D1068-90i C) fD

200.919C
.. Inductively coupled plasmailrti . 204.7 19 6910A 3120 B

Direct current plasma''"'. or D4 1 90-821 88 i Note 36
Colorimetric i Phonanthroline 3500-Fe D D106&901 D 1 Note 24

G 31.	 Kjeldahl nitrogen - Total r as
ado N ^, mR11.: zto Digestion and distillation 351.3 4500-N org D3590-891A1 M

BorC z
Followed by titration 351.3 4500-NH;; E DM90-$91A1 937.46,
Neaslerizationor 351.3 4500-NH:;C D3590-89i A
Electrode, 351.3 4500-NH;; F or G 7
Automated phenate. 351.1 4500-NH;1 H 1-4551-7811
Semi-automated block di- 351.21 m D3590-8913 1 Z
Rester.
Or potentiometric 351A D3590-891 Al y

32.	 I,ead. mRJI,: D
Digestion" followed by: y
AA direct aspiration"" , 239,1 7420 3111 B or C D3559.90 1-3399-90 -	 974.27,

iAorBi
AA furnace, 239.2 or 7421 313s $ D3559-901 C 1

200.919
Inductively coupled plasma''^', 200.7 19 6010A 3120 B d
Inductively coupled plasma- 200.619 6020
mass spectrometry



Parameter, Units & Methods EPA'

Direct current plasma"'.
Voltametry'^' or
Colorimetric i Dithizone i

33.	 Magnesium, mg/L:
Digestion" £oolowed by:
Atomic absorption, 242.1
Inductively coupled plasma, 200.7' 9
Direct current plasma, or
Gravimetric

34.	 Manganese. mg/L:
Digestion' • followed by:
AA direct aspiration''"'. 243.1

AA furnace, 243.2 or
200.9's

Inductively coupled plasma` m . 200.TR
Inductively coupled plasma- 200.8 1 "
MWc spectrometry,
Direct current plasma",

2	 Colorimet ric i Persulrate). or
Periodate

0	 35.	 Mercury - TotaI^. ug/L:
Cold vapor AA, manual or 245.1'9

z	 automated, or 245.2
35m,	 Mercury - Hg( I I ; and organ o-

mercurials. ug/1,:
ro

SW446" ' Standard
Method, ^•°"'

ASTMS USGS' Other d

b
D4190-82c88 F Vote 36

D3559-0(c)
y

3500-Pb D

z
y

7450 3111 B D511-92 B) 14447-M 974.27

6010A 3120 B
Note 36

3590-Mg D

y

a7460 3111 B 0858.90 1-3454-85 914.271

IAor BI t''
7461 3113 B 1)8584M C ^ It

Lt-

6010A 3120 B
O

6020 ^+

1)4 1 90-8 21 8 8« Vote 36
3500-Mn D 920.203' L=J

Note 25

z
7470A 31128 D3223-91 I4462-85 977.226 N

t^
W
tP
co



w
m
m

m
C

G
w
-tl

z0
N

Parameter, Units &, Methods EPA1 SW-84611.7 Standard
MetbodSZ4""

ASTMS	 USCS" Other

^P

HPLC with electrochemical 2453 19
detection

m

36.	 Molybdenum, mgjL:
Digestion' followed by:
AA direct aspiration, 246.1 7480 3111 D I4490.85 1^'
AA furnace, 246.2 7481 31132

Inductively coupled plasma, 200.719 6010A 3120 B
Inductively coupled plasma- 200.819 6020
mass spectrometry, or Z
Direct current plasma Vote 36

z
37,	 Nickel, mWL: a

Digestion s followed by:
AA direct aspirations"', 249.1 7520 3111 B or C DiSS&90	 I-3499-85 ry

(A or 13)
AA furnace. 249.2 or 3113 B D1886. , 901 C r z

200.919
Inductively coupled plasma'"', 200.7 19 6010A 3120 B
Inductively coupled plasma- 200.819 6020
mass spectrometry ,

yDirect current plasma''"'. or D4190-82i 88l Note 36
Calorimetric (Heptoximei 3500-Vi D

$8.	 N itrate iasN%mgfL: (^
Brucine sulfate, or 352.1 973 .50. 419D 79 Q
Nitrate-nitrite N minus Ni- d
trite N Ci7

see parameters 39 and 401



SW-M611•	 Standard	 ASTMS	 USGSI
Methods=-

9056

4500-NO3 E	 X3867-901Bp
4500-NO;, F	 133867-WA1	 14545-85
4500-NO; 1 H

9056

4500-NO2 B

1-4540-M
9056

9070	 5520 B

9060	 5310 B or D	 D257M5
iA or B1

$310 C

Other

Vote 27

973.47 p.1424

C1

ray
a

z
y

z
y

tl

C^1
D

n

7

W

C7t

Parameter, Units & Methods EPAI

Ion chromatography 300.01,

39. Nitrate	 iax Nr, mgL:
Cadmium reduction, manual 353.3
or automated, or 353.21,
automated hydrazine 353.1
Ion chromatography 300.01m

. 40. Nitrite ras N r, mg/L:
Spectrophotometric, manual 354.1
or

automated 1 Diazotiration r, or
Ian chromatography,39 300.01m

41. Oil and grave-Total recover-
able, mg/L:

. Cravimetricr£reon extraction r 413.1
^• Gravimetricr hexane extrac-

'Y
tion 1

42. Organic carbon - Total r TOC r..
Cr mg/L:

Combustion or oxidation, 415.1

Persul£ate oxidation 415.21 1

43. Organic nitrogen r as N t, mge

c L:
Total Kjeldahl N r Parameter

N 311



SW-846'"'	 Standard	 ASTMS	 USGS,	 Other

	

4500-P F	 1-4601-85	 973.56'

	

4500-P E	 0515-88(Af	 973.551

W56

7550
	

3111 D

6010A

4500-0 C	 D888.921Ar	 1-15754810	 973.458

4500-00	 D888-921&i	 1-1576-7810

31118

Note 36
6010A

5530 B
	

Note 29
9065
	

5530 D

W

T
Z

w

n
0z
z
a
7d
a
z
y
ay
C

C]
O
d

rA

Parameter, Units & Methods EPA'

ro

' S minus ammonia N i Parameter
- 41

44. Orthophosphate ca% PI. mg/L:
- Ascorbic acid method, 365.1

^ automated
rn Or manual single reagent or 3652

Manual two reagent, or 3653
Ion chromatography 300.01rn

,P

45. Osmium, ugj,.
Digestion' followed by:
AA direct aspiration, 252.I
AA furnace. or 257 2
Inductively coupled plama 200.71'

46. Oxygen, dissolved, mg/L:
Winkler i Azide modi fication i 360.2
Or electrode 360.1

47. Palladium, mg/U
Digestion' followed by:
AA direct aspiration, 253 1 1
AA furnace. 253.2
Direct current plasma. or
Induct ively coupled plasma 200.7 1 9

48. Phenols, ug/L:
Manual distillation,"' 420.1
Followed by manual 420.1



Parameter. Units & Methods F;PAI SW484611•' Standard
Methods^z'

Or automated	 colorimetric 4201 9066
i 4AAP i, or
Semi-automated colorimetric 420-41i

. 49. Phosphorus i elemental i, Tngll.:
Gas-Liquid chromatography

50. Phosphorus - Total, mg/1,;
Persulfate digestion 365.2 4500-F 8,5

Followed by manual or 365.2 or 4500-P E
365.3

Automated ascorbic acid 365.111 4500-P F
Reduction, or semiautomated 365.4
block digestor

51. Platinum, mg/L:
Digestion s ' followed by:

y AA direct aspiration, 255.1 311 F B
AA furnace. 255.2

cr
Direct current plasma, or

ca+
Inductively coupled plasma 200.719 6010A

52. Potassium, mgo,:

m Digestion's followed by:
Atomic absorption, 258.1 7610 3111 B
Inductively coupled plasma. 200,71 9 6010A 3120 B

•° Flame photometric, or 3500-K D
Coo Golorimetric+ cobalt nitrate i
Co

ASTMI	 USGSI
	

Other

	
d

Note 29
y

Note 30

973.555
	 z

0515-88^A]

	 y
F-4600-85
	

973.56'

r

0

Now 36
	 0

x

1-3620-85	 973,535	
ca

GJ

317619	
•.7



^	 Parameter. Units d Methods
m

FP/ti' SW-84611.7	 Standard	 ASTMS
Methods^'L"'

USGS°	 Other
P.

O.m
zy;	 53. Residue - total. , total solids i, z

m

c Gravimetric 103-105"C 160.3 2540 B 1.3750-85 c°
m

-^	 54. Residue- filterable. ^T I)Si.
o mg/L:

rn Gravimetric, 180T 160.1 25400 1-17$0-85

0 55. Residue - non fi lterable. i TSS i, Qa mg/L: Gravimetric. 160.2 2540 1) 1-31,65-85 zN 103-105"C past washing of res- z
idue ~z

56. Residue -settleable, mgll.:
Volumetric 160 15 2540 F d
1 Imhoff cone  or gravimetric

57, Residue - volatile mv, 1L;
Gravimetric. 550 ' C 160.4 2.540 E38 1.3753-85 =/j

y
55. Rhodium, ug/L:

Digestion' followed by:
AA direct aspiration, 265 1 1 3111 S
Aik furnace, or 265.2 C'
Inductively coupled plasma 200.7 1 a 6010A

C]
59. Ruthenium. uglL:

Digestion" followed by: d
AA direct aspiration, 267.1 3111 8
AA furnace, or 267.2



m

a
C
m

m
e7a

`l.
0

N

ASTMS	 USCS''	 Other

D3859.M A)	 I-3667-85

4500Si D	 9859-88

6010A	 3120 B

7760A	 3111 B or C
7761	 3113 B

60I0A	 3120 B
6020

Parameter. Units & Methods EPA'

Inductively coupled plasma 200.719

60.	 Selenium, ugJL:
Digestion'' followed by:
AA furnace, 270.2 or

200,9'9
Inductively coupled plasma'-, 200.7'9
Inductively coupled plasma- 200.819
mans spectrometry,
or AA r gwmous hydride

61,	 Silica - Dissolved, mO,:
0.45 micron filtration:
Followed by manual or 370,1
automated colorimetric
r Molybdosilicate r, or
Inductively coupled plasma's 200.7t9

62,	 Silver3l, mgt],:
Digestion'' followed by:
AA direct aspiration,
AA furnace, 290.919
Colorimetric i Dithixonc i,
Inductively coupled plasma, 200.7'9
Inductively coupled plasma- 200,819
mam spectrometry.
Or direct current plasma

63.	 Sodium. m81L:

SW-84611,7	 Standard
Method.,4"'

6010A

7740 3113 B

6010A 31208
6020

MIA 3114 B3''

1-1700-85 E.
I-2700-85

14720-85	 973.276

319614
Z

N

Note 36 H



ASTMS USCS''

I.3735-85

D 1428.82i A i

D1125-911A: I-17SO-85

D516-90

1-3840-85

D2330-88

Other

973.545

Note 36

973.404

925.54

426C"L

228A*1

r
W

zCD

N
w

C

C]

z
z
a
d

w
z
y

H

d
C^

oi°a	 Parameter. Units& Metho& FIPAI SW-84611.7 Standard
Methodsz•z

Digestion i° followed by:
Atomic absorption. 273 1 1 7770 3I11 B

m Inductively coupled plasma. 200.7 N 6010A 3120 13
'E Direct current plasma. or

Flame photometric 3500-Na D
co
a'	 &t. Speci

fi
c conductance.

c micromhos/cm
at 25'C: Wheatstone bridge 120.1 9050 2510 E

65, Sulfate i as SO4 i, mg/L:
Automated colorimetric 375.1 9035
1 barium chloroanilate 1,
Semi-automated colorimetric 375.21"' 9036
methylthymol blue i

Gravimetric, 3753 4500-SOIz
C or D

Turbidimetric, or 375.4 9038
Ion chromatography 300.CS 9056

66. Sulfide +as S 1. mgJl,.
Titrimetric +iodine or 376.1 4500-92-E
('olorimetric i methylene blue; 376.2 4500.51' 1)

67. Sulfite as SO: , ;. mgll.:
Titrimetric 1 iodine -iodates 377.1 4500-50:;x'

6S. Surfactants, m glL: Colorimet-
ric
methylene blue) 425.1 5540 C



Parameter, Units & Methods KPA1 SW-8461' -1 ASTMc	 USCS'1	 Other
Method%2.2n

C1

69. Temperature . °C: Thermomet- 170.1 2550 B	 Note 34 y
Tic

70. Thallium, ug1L:
Z
zDigestion'' followed by:

AA direct aspiration, 279.1 7840 3I11 B O
AA furnace. 279.2 or 7841 3113 B

C)
200.9 19

Inductively coupled plasma, or 200.7 19 6010A
Z
aInductively coupled plasma- 200.8 1 6020

mac4 spectrometry

71. Tin, ugll.: >
Digestion' ! followed by: t"
AA direct aspiration, 282.1 7870 3111 B	 T-3850.7510 rd
AA furnace, or 282.2 or 31133 txj

à^ 200.91 u C/]

Inductively coupled plasma, 200.7 1 9 6010A C)

.iy	 72. Titanium, mg11.:

a• Digestion'' followed by:
AA direct aspiration , 283.I 3111 D C!]
AA furnace, 283.2 3113 B
Direct current plasma, or Note 36 Z

o^
Inductively coupled plasma 200.719 6010A

n^

73. Turbidity, NTU: Nephelomet- 180.1 1 "' 188M&A}	 1-3860-82130 B	 D	 .5 °
c ric
aoN	 7d. Vanadium, mglL:

r

^-'



z
w
Fn'
m

m
C

w

m

rn
z0
e
N

Parameter. Units& Methods EPA' SW-84611,7 Standard	 ASTMS	 USGS°
Methoda-"-

Other WW
P-

z 
to

Digcstionb followed byf

AA direct aspiration, 286.1 7910 3111 D n>

AA furnace. 286.2 7911 3113 B
Inductively coupled plasma, 200.719 6010A 3120 B
Inductively coupled plasma- 200.8 1 "
m&-z spectrometry
Direct current plasma, or D4190-8D 881 Note 36
Colo rimetric (Gallic acid i 3500-V D

C]
75.	 Zinc, mg/l.:

Digestion' Followed by: z
AA direct aspirations'", 289.1 7950 3111 B or C	 I4900.M 974.27' iii
AA furnace. 289.2 or 7951 3113 B z

200.9 19 >
Inductively coupled plasmasm , 200.7 1 9 60I OA 3120 B d
Inductively coupled plasma- 200.819 6020'
mass spectrometry, r - ^

Direct current plasma'" , D4190-82(88) Vote 36 Z
Colorimetric ^ Dithizone o, or 3500-7n E ~
Colorimetric ; 7.incon i 3500-7n F Note 36 y

H
C
t^
n0
d
tLj



d
TABLE B NOTES

b
t "Methods for Chemical Analysis of Water and Wastes", EPA^600J4 .79-020, United States Environmental Protection Agency. Revised March 1983 and 1979 where applicable.

Available from National Technical Information Service, 5285 Port Royal Road, Springfield, Virginia 22161 f7031 487- 4650.

ik "Methods for the Determination of MetaLs in Envi ronmental Samples", EPA.600/4-91-010, Environmental Protection Agency, Envi ronmental Monitoring Systems Labors-
Cory, Cincinnati, OH 45268, June 1991. Available from the National Technical Information Service I NTISI, order number PB9I-231498. 5258 Port Royal Road, Spring field, [
Virginia 22161, X7031487-9650.

a
"Methods for the Determination of Inorganic Substances in Environmental Samples", EPA-60o /R-93-100, Environmental Protection Agency, August 1993. Office of Re-

search and Development, Washington D.C. 20460, August 1993. Available from NTIS, 5285 Port Royal Road, Sp ring field. Virginia 22161 (703 1  4874650.

"'Standard Methods for the Examination of Water and Wastewater". Joint Editorial Board, Ameri can Public Health Association, American Water Works Association, and Z
Water Pollution Control Federation, 18th Edition, 1992. Available from American Public Health Association, 1015 Fifteenth Street, N.W., Washington, D.C. 20005. >

xm The 18th edition of "Standard Methods for the Examination of Water and Wastewater" is not signi ficantly different from the 17th edition. The 17th edition remains an [
acceptable reference for those methods which cite the 18th edition.

""1993 Annual Book of Standards. Section 11.01 and 11.02, Water and Environmental Technology", American Society for Testing and Materials. 1993. Available from the
CAmerican Society for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.

"Methods for Analysis of inorganic Substancese in Water and Fluvial Sediment.%'. U.S. Depa rtment of the Interior, U.S. Geological Survey, Open-File Report 85-495. 1989.
unless otherwise stated. Available from U.S. Geological Su rvey, 604 S. Pickett Street, Alexand ria, VA 22304.

0
" "Official Methods of Analysis of the Association of Official Analytical Chemist.%', methods manua ] , 15th Edition 11990 i. Available from The Association of Official Analytical

Chemists, I I I I N. 19th Street. Suite 210, Arlington, VA 22209, '^1

A digestion procedure is required to solubilize suspended material and to destroy possible organic metal complexes. The required digestion procedure(s) for a particular metals
analysis is listed in Table BM, Metals Digestion Procedures, Use of the graphite fu rnace AA technique, inductively coupled plasma, direct cu rrent plasma, as well as determi-
nation for certain elements such as arsenic, mercury, selenium, silver, and titanium requi re a modified digestion procedure. In all cases, the analytical method should be
consulted for specific instructions and cautions, Z

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 analytical %h
method should be used however if the digestion included in one of the approved non .EPA references ^e.g, "Standard Methods for the Examination of Waterand Wastewater"
is signi ficantly different from one of the EPA procedu res listed in table BM, than the EPA procedure from table BM should be used.

tp

W
Sample digestion may be omitted for AA i direct aspiration or graphite furnaces. direct current plasma, and inductively coupled plasma analyses provided the sample solution ^?

to be analyzed meets the following criteria: ~'`G9
ia; has 	 low COD i c20 i.

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



wa.
c) is colorless with no perceptible odor. and >-+

I d 1 is of one liquid phase and free of particulate or suspended matter following acidification. z
SJ

Om Either of the following microwave digestion procedures may be used:
"Closed Vessel Microwave Digestion of Wastewater Samples for Determination of Metals", CEM corporation, P.O. Box 200, Mattews, North Caro lina 28106- 'a
0200, April 16. 1992. Available form the CEM Corporation.
"Test Methods for Evaluating Solid Waste", SW-846 method 3015. United States EPA SW-846, 3rd Edition. Footnote It lists the complete refe rence.

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

H Manual distillation is not required if comparability data on representative effluent samples are on company file to show that this preliminary distillation step is not necessary,
however, manual distillation will be required to resolve any controversies.

s Ammonia, Automated Electrode Method, Industrial Method Number 379-75WE, dated February 19, 1976, Technicon AutoAnaly7,"Il. Available from Technicon Industrial
Systems, Benedict Avenue, Tarrytown. NY 10591. H

o The approved method is that cited in "Methods for Determination of Inorganic Substances in Water and Fluvial Sediments', USGS TWRI, Book 5, Chapter Al (1979).
9Available on inter-library loan. d

"Test Methods for Evaluating Solid Waste", 3rd Edition, SW-846, Office of Solid Waste and Emergency Response, Environmental Protection Agency, November 1986.
including July 1992, August 1993, September 1994 and Janua ry 1995 updates, Washington D.C. 20460, Available from the Supe rintendent of Documents, U.S. Government o--)
Printing Office, Washington DC, ( 202) 512.1800, Zi

"-̀ Selected Analytical Methods Approved and cited by the United States Environmental Protection Agency", Supplement to the Fifteenth Edition of "Standard Methods for
the Examination of Water and Wastewater," from American Public Health Association, 1015 Fifteenth Street, N.W., Washington, D.C. 20005, 1981. Available on inter-
Iibrary Ioan. 'y

lx The use of normal and di fferential pulse voltage ramps to increase sensitivity and resolution is acceptable, C

t ' Carbonaceous biochemical oxygen demand I CBOD51 must not be confused with the traditional BOD, test which measures "total BOD." The addition of the nitri fication krj
inhibitor is not a procedural option, but must be included to report the C$OAg parameter. A discharger whose permit requires reporting the traditional BOD 4 may not use a
nitrification inhibitor in the procedu re for reporting the results. Only when a discharger's permit speci fically states CBODs is required. can the permittee report data obtained
using the nitri fication inhibitor. j

1 1 OIC Chemical Oxygen Demand :Method. Available from Oceanography Inte rnational Corporation. 512 West loop, P.O. Box 2980. College Station, TX 77840.

ss Chemical Oxygen Demand, Method 8000, Hach Handbook of Water Analysis, 1979. Available from Hach Chemical Company, P.O. Box 389, Loveland. CO 80537

1 The back titration method will be used.



1 1' ORION Research Instruction Manual, Residual Chlorine Electrode Model 97-70. 1977, Available from Orion Research Incorporated, 840 Memorial D rive, Cambridge, MA

02138. `d

7e The approved method is that cited in the "Standard Methods for the Examination of Water and Wastewater". 14th Edition. 1976. Available on inter-libra ry loan.

ze "An Investigation of Improved Procedures for Measurement of Mill Effluent and Receiving Water Color", NCASI Technical Bulletin No. 253. December. 197L Available ^]
from National Council of the Paper Industry for Air and Stream Imp rovements, Inc., 260 Madison Avenue. New York, NY I0016.

zt Copper, Sicinchoninate Method. Method 8506. H ach Handbook of Water Analysis, 1979. Available from Hach Chemical Company, P.O. Sox 389, Loveland, CO 80537,
Z

After the manual distillation is completed, the auto-analyzer manifolds in EPA Methods 335.03 (Cyanide I or 420.2 ^ phenols) are simplified by connecting the re-sample	 no a
directly to the sampler. When using the manifold setup shown in Method 335.3, the buffer 6.2 should be replaced with the buffer 7.6 found in Method 335.2. 0

23 Hydrogen Ion i pH i Automated Electrode Method, Industrial Method Number 3 8-75WA, October 1976, Technicon AutoAnalyzer 11, Available from Techni con Industrial

Systems, Benedict Avenue, Tarrytown. NY 10591. 7
23 1, 10-Phenanthroiine Method for Iron, Hach Method 8008, 1980. Available f rom Hach Chemical Company, P.O. Sox 389, Loveland, CO 80537. y
4 Periodate Oxidation Method for :Manganese. Method 8034. Hach Handbook of Wastewater Analysis, 1979, pp. 2 . 113 and 2-317. Available from Hach Chemical Company,

P.O. Box 389, Loveland, CO 80537,
e

' 4""Methods for Analysis of Organic Substances in Water". by D. F. Goerlitz and Eugene B rown: USGS-TWRI, Book 5. Chapter A3, p, 4, 1972. Available from U.S. Geological C

Survey. 604 S. Pickett Street, Alexandria, VA 22304,

2s Nitrite Nitrogen, Hach Method 8507, Available from Hach Chemical Company, P.O. Box 389, Loveland, CO 80537.

s" Just prior to distillation, adjust the sulfu ric acid preserved sample to pH 4 with 1 + 9 NaOH.

The approved method is that cited in "Standard Methods for the Examination of Water and Wastewater", 14th Edition. The colorimetric reaction is conducted at a pH of 10.0
C

+ 0.2- The approved methods are given on pp. 57"] of the 14th Edition: Method 510A for distillation. Method 510 B for the manual colorimetric procedure , or Method 510C C J
for the manual spectrophotomet ric procedure. Available on inter-library loan. ^]

eso "Direct Determination of Elemental Phosphorus by Cas-Liquid Chromatography", by R. F. Addison and R. G. Ackman, Journal of Chromatography, Volume 47, No. 3, pp.
421A26, 1970. Available in most public libra ries. Back volumes of the Journal of Chromatography are available from ElsevierjNorth-Holland, Inc., Journal Information z
Centre. 52 Vanderbilt Avenue, New York, NY 10164.

Approved methods for the analysis of silver in industrial wastewaters at concentrations of 1 mgjL and above am inadequate where silver exists as an inorganic halide. Silver
halides such as the b romide and chloride are relatively insoluble in reagents such as nitric acid but are readily soluble in an aqueous buffer of sodium thiosulfate and sodium co
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 of 2M Na 252Q; and 2M NaOH. ?-
Standards should be prepared in the same manner. For levels of silver below I mgjL the approved method is satisfacto ry .

Ct

"= The approved method is that cited in "Standard Methods for the Examination of Water and Wastewater", 15th Edition. Available on inter-libra ry loan.



C4

not The approved method is that cited in "Standard Methods for the Examination of Water and Wastewater". 13th Edition. Available on inter-library loan.

41 -Water Temperature-Influential Factors, Field Measurement, and Data Presentation", by H. H. Stevens, Jr., J. Ficke, and G. F. Smoot: USGS-TWRI Book 1, Chapter DI, a
1975. Available from U.S. Geological Survey, 694 S. Pickett Street. Alexandria, VA 22304_ N

31 Zincon Method of Zinc Method 8309, Hach Handbook for Water Analysis, 1979, pp. 2.231 and 2 .333. Available from Hach Chemical Company, P.O. Box 389, Loveland. CO

80537.
Direct Current Plasma i DCP) Optical £mission Spectrometric Method for Trace Elemental Analysis of Water and Wastes, Method AES0029. °1986 Revised 1991, Fison
Instruments, Inc., 32 32 Commerce Center, Cherry Hill Drive, Danvers MA 01923.

Use the digestion given in the method.

The temperature must be maintained between 500-550 °C, and not the temperature listed in the method. d
`r"Nitrate-nitrite determinations by ion chromatography must be analyzed within 48 hours. Z

.M

Z
a
d

Z

y

y
c

0
d



DEPARTMENT Or NATURAL RESOURCES	 134-17
NR 219

TABLE BM
METAIA DIGESTION PROCEDURES

Analysis SW8461 EPA? EPA'

Dissolved Meials4 3005A, 304DA 10 4.1.1

Suspended Metals5 3005A 4.1.2

Total Metals' 3010A, 3020A rl ,
3050A 10, 3051A30

4.1.3

Total Recoverable
metalsT

3005A 200.2 4.1.4

Acid Soluble :Metals$ 200.Ir2

Available Rletal;9 301613

Register, February, 199&, No. 482



134-18	 WISCONSIN ADMINISTRATIVE CODE
NR 219

TABLE BM MOTES
1 "Test Methods for Evaluating Solid Waste", 3rd Edition, SW-846, Office of Solid Wast4 and Emergency

Response, Environmental Protection Agency, November 1986, including December 1987, July 1992, Au-
gust 1993, September 1994 and January 1995 updates, Washington D.C. 20460. Available from the Super-
Intendent of Documents, U.S. Government Printing Office, Washington DC 20402, (202) 6124800.

2^Methods for the Determination of Metals in Environmental Samples", EPA-60014-91-010, Environmental
Protection Agency, Environmental Monitoring Systems laboratory, Cincinnati, OH 44268, June 1991,
Available from the National Technical Information Service (NTISI, order number P1391-231498, 5258
Port Royal Road, Springfield, Virginia 22161, (703)487.4650.

a "Methods for Chemical Analysis of water and Wastes", EPA-60014-79-020, United States Environmental
Protection Agency, Revised March 1983 and 1979 where applicable. Available from National Technical
Information Service, 5285 Port Royal Road, Springfield, Virginia 22161 (70a) 487-4650.

4 "Dissolved metals" means those constituents of a sample that will pass through a 0.46 micron membrane
filter prior to sample acidification.

6 "Suspended metals" means the concentration of metals determined in the portion of a sample retained by a
0.46 micron membrane filter prior to acidification.

6 "Total metals" means the concentration of metals determined on a solid sample or unfiltered aqueous sam.
ple following a vigorous digestion, or alternatively the sum of the metals determined in both the dissolved
and suspended fractions.

a "Total recoverable metals" means the concentration of metals determined on an unfiltered sample following
treatment with hot dilute mineral acid.

s "Acid 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, chromium, copper, and lead.

a "Available metals" are equivalent to "total metals". SW-846 listamethod 3015 as a preparation for availa.
ble metals.

to "Thcse methods are for total metals analysis of sediment, sludge, and soil samples and do not apply to
wastewater. The required analytical methodology for metals in wastewater sludge is given in Table EM.

"Method 3020 is applicable for analysis by GFAA. Method Mill requires sample acidification with HCI.

12Method 200.1 is only applicable for As, Cd, Or, Cu and Pb.

to This method is a microwave-assisted acid leachato digestion.

Register, February, 1986, No. 482
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TABLE C

LIST OF APPROVED TEST PROCEDURES FOR NON-PESTICIDE ORGANIC COMPOUNDS IN WASTEWATER

EPA Method	 Standard
Number"G 	 Methods"-13	 SW-846 Method Number11.12

Parameter	 GC	 GC/MS	 GC	 GC	 GO	 GC/MS
capillary	 pkd la 	capillary	 pkdla

Other

1. Volatiles 6243 8021A	 8260A	 8240B

A. Halogenated volatiles 601	 1624 6230 B. 6210 B 8010$	 -----
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride Note 2, p.130
Chloroethane
Chloroform Note 2, p.130
Chloromethane
Dibromochloromethane
Dichlorodifluoromethane — not 6210 B
1,1-Diebloroethane
1,2-Dichloroethane

sy 1,1-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3 Dichloropropene
trans-1 ,3-Dichloropropene
Methylene chloride Note 2 p.130
1.1,2,2-Tetrachloroethane Note 2, p.130
Tetrachloroethene ;Dote 2, p.130

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

00 Trichloroethene
m Trichlorofluoromethane

Vinyl chloride
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Parameter

EPA Method
Humbert 6

GC	 GCIMS

Standard
Methods8•13

GC
capillary

SW-846 Method Number lt.72
GC	 GC^MS	 GC^MS
pk V	 capillary	 pkd ta

Other

t,
N

z °

B. Aromatic volatiles 602 6220 B --- 8020A

_N

O
Benzene 1624 621013
Chlorobenzene 601 1624 6210 B, 6230 B Note 2, p.130
1,2-Dichlorobenzene 601,612 625 . 1625 6230 B, 6410 B
1.3-Dichlorobenzene 601,612 625 , 1625 6230 B, 6410 B
1,4-Dichlorobenzene 601,612 625, 1625 6230 B, 6410 B
Ethylbenzene 1624 6210 B Cam]
Toluene 1624 6210 B Q

C. Other volatile. 603 1624,6243 8030A 8260A 82403 GO
Acrolein LC: 8315

Z(SW-846)
Acrylonitrile 8031 LC: 8316 a

{SW-846) d

11.	 Phenols 609 625, 1625 6410 B. 6420 B ----- 8040A 8270B 8250A
4-Chloro-3-methylphenol 'Z,
2-Chlorophenol
2,4-Dichlorophenol

y2.4-Dimethlyphenol
`d2,4-Dinitrophenol

2-Methyl-4.6-dinitrophenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol Note 2, p.140
Phenol
2,4,6-Trichlorophenol O

III,	 Phthalate ester. 606 G15, IfiZ5 64I0 B 8061 5060 82708 8250A
Benzyl butyl phthalate
Bisi 2-ethylhexyl;phthalate
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Parameter

EPA Methodd
Number •

GC	 GCIMS

Standard
Methods 3

GC
capillary

SW-846 Method Number Y,t2

GC	 GC^MS	 GC"MS
pkd14	pkd74Tcapillary

Other
M

a

y

Diethyl phthalate
Dimethyl phthalate kJ
Di-n-butyl phthalate 'Z,
Di-n-octyl phthalate y

IV. Nilrosamines 607	 625,1625 6410 B ----- 8070 8270E 8250A 0

N-Nitrosodimethylamine note 4
N-Nitrosodi-n-propylamine z
N-Nitrosodiphenylamme note 4

y
V. Polychlorinated biphenyl~ 608	 625 6410 B 8081 8080A 8270B 8250A Note 2, p.43

PCB-1016
PCB-1221

>PCB-1232
PCB-1242 ^I
PCB-1248 — LrJ
PCB-1254 Yl^

PCB-1260

V1. Nitroaromatics & cyclic 609	 625, 1625 6410 B 8090 8270E 8250A
ketones
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Isophorone
Nitrobenzene z

VII. Polynuclear aromatic 610/FID	 625. 1625 6410 B, 6440 B 8100 9270B 8250A Note 9:610,
hydrocarbons ° W

LC: 8310 a
(S'W-846)

Acenaphthene



EPA Method Standard
' Numberl-6 Methods8.13 SW-846 Method Numberli.12

s rParameter GC	 GC M S1 GC	 GC GC MS	 GC MS	 Other1	 I 7 Ncapillary	 Pkd74 capillary	 pkdia
^

^ Acenaphthylene
Anthracene

e Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b )fluoranthene
Benzo(g.h,i)perylene

z Benzo(k) fluoranthene
C7Chrysene
Qa* Aibenzo(a h)anthracene

Fluoranthene
Fluorene
Ideno (1,2-3-cftyrene
Naphthalene 802LA

aPhenanthrene
dPyrene

VIII.	 Flaloethers 611	 625.1625 6410 B -----	 8110 9270E	 8250A
zZBis ( 2rchloroethoxy) methane

Bis(2-chloroethyl)ether
4-Bromophenylphenyl ether y
4-Chlorophenylphenylether ^1
2,2-Oxybis (1-chloropropane) ^yy

IX.	 Chiorinaled hydrocarbons 612	 62.5,1625 6410 B 8121	 8120A 8"2708	 8250A,
8260A	 SMA

Benzy] chloride —	 — — 8010B not 8270E not 8250A Note 2, p.130;
Note 5, p.S102 C^

2-Chloronaphthaleae not 8260A not 8240A 8410
(SW-846} C7

Epichlorohydrin —	 ---- -- 8010B not 8270E not 8250A Note 2, p.130; t7^
Note 5, p.S102



EPA Method Standard
Number l •6 Methods8.13	 SW-846 Method Numberll•12

Parameter GC	 GC/MS GC	 GC GCIMSGC/N1S	 Other
capillary	 pkdl4 capillary	 pkP

Hexachiorobenzene 8081 not 8260A not 8240A 8410
(SW-846)

Hexachlorobutadiene 8021A not 8240A 8410 ( SW-846)
Hexachlor"yclopentadiene note 4 8081 not 8260A not 8240A 8410 {SW-846}
1.2.4-Trichlorobenzene 8021A not 8240A Note 2, p.130
Hexachloroethane not 8240A 8410

(SW-S46) 
$enzidine note 4 — — not 8260A, not 8240A LC: 605
3.3-Dichlorobenzidine —	 — not 8260A	 not 8240A

X.	 Polvehlorinated dibenzo-p- di . 	 1613 A-'
oxinv and furanr

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-Hex-

^7	 achlorodibenzo-p -dioxin
1.2.3.6.7,&Hex-

c	 achlorodibenzo-p-dioxin
1,2,3,7,8,9-Hex-
achlorodibenzo-p-dioxin
1,2,3,4,7,8-Hex-
achlorodibenzofuran

Z
1,2,3,6,7,8-Hex-

o	 achlorodibenzofuran
1,2,3.7,8,9-Hex-

m	 achlorodibenzofuran
N

-.---	 _._ —	 8280, 8290 -----

7

m^

N
W



EPA Method	 Standard
Numberl•s	Methods8,13	 SW-846 Method Numberi1,12

Parameter	 GC	 GC/MS	 GC	 GC	 GCJMS	 GCIMS	 Other
capillary	 pkdla	capillary	 p-kd74

a

2,3,4,6,7,8-Hex-
N

achlorodibenzofuran
Octachlorodibenzo-p-dioxin
Octachlorodibenzofuran
1,2,3,7.8-Pentachlorodibenzo-
p-dioxin

Pentachlorodibenzofuran
2,3,4.7,8-Tetmchiorodibenzo-

Zp-dioxin
2,3,7,8-Tetrachlorodibenzo-p- 	 6133-	 Note 10
dioxin 'Z,
2,3,7,8-Te-
trachlorodibenzofuran

d

TABLE C NOTES
Z

1 "The full text of Methods 601-613, 624, 6Z5,1624, and 1625, are given in Appendix A of 40 CFR part 136, "Test Procedures 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 y
of 40 CFR part 136, "Definition and Procedure for the Determination of the Method Detection Limit," Available from the Superintendent of Docu- I'd
ments, U.S. Government Printing Office, Washington, D.C. 20402, y

2 "Methods for Benzidine, Chlorinated Organic Compounds, Pentachlorophenol and Pesticides in Water and Wastewater," Environmental Monitoring
y

and Support Laboratory, United States Environmental Protection Agency, Cincinnati, Ohio 1978. Available from: ORD Publications, CERI, U.S.
Environmental Protection Agency, 26 W. St. Claire, Cincinnati, Ohio 45268. 1755

3 Method 624 may be extended to screen samples for Acrolein and Acrylonitrile. However, when they are known to be present. the preferred method for p
these two compounds is Method 603 or Method 1624.

d
Method 625 may be extended to include benzidine, hexach lorocyclopentadiene, 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.
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s "Selected Analytical Methods approved and Cited by the United States Environmental Protection Agency," Supplement to the 15th Edition of
"Standard Methods for the Examination of Water and Wastewater" (1981). Available from: American Public Health Association, 1015 Fifteenth
Street, N.W., Washington, D.C. 20036.

51 625 Sreening only,

6 Each 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. Additionally, each 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.

7 Method 1613 Revision A: 'Petra- through Octa- Chlorinated Dioxins and Furans by Isotope Dilution, HRGCIHRMS, Environmental Protection
Agency, Federal Register, page 5098, February 1991. Available from the Superintendent of Documents. US Government Printing Office, Washington,
D.C. 20402.

I "Standard Methods for the Examination of Water and Wastewater". Joint Editorial Board, American Public Health Association, American Water
Works Association, and Water Pollution Control Federation, 18th Edition. 1992. Available from American Public Health Association. 1015 Fifteenth
Street, N.W., Washington, D.C. 20005,
Method D4657-92, "Annual Book of Standards- Water and Environmental Technology". Section 11, Parts 11.01 and 11.02, American Society for
Testing and Materials, 1993. Available from the American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.

10 Method D4675-92. "Annual Book of Standards- Water and Environmental Technology". Section 11, Parts 11.01 and 11.02, American Society for
Testing and Materials, 1993. Available from the American Society for Testing and Materials. 1916 Race Street, Philadelphia, PA 19103.

11 "Test Methods for Evaluating Solid Waste". 3rd Edition. SW-846, Office of Solid Waste and Emergency Response, Environmental Protection
Agency, November 1986, including December 1987, July 1992. August 1993, Se ptember 1994 and January 1995 updates, Washington DC 20460.
Available from the Superintendent of Documents, U.S. Government Printing Office. Washington, DC 20402. (202) 512-1800.

12 SW. 846 methods S021, 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 5030 (purge and trap method). The required sample preparation procedure is
given in the determinative procedure. Method 8021 requires $030 (purge and trap). 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.

"The 18th edition of "Standard Methods for the Examination of Water and Wastewater" is not significantly different from the 17th edition. The 17th
edition remains an acceptable reference for those methods which cite the 18th edition.

14 In order to reference these methods, the laboratoy must use a packed column for the GC separations.
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oa TABLE D W
W

y LIST OF APPROVED TEST PROCEDURES FOR PESTTCIDES I IN WASTEWATER
z^

SW-846^ Standard.
C Parameter Method EPA-4 pkd°S	 cap. Meth.69,,' ASTMI Other ^y
w

Ald rin CC 608 8080A	 8081 6630 B & C D3086-90 Note 3, p.7: Note 4, p.30
GCJMS 625 8250A	 82708 6410 B

2. Ametryn GC Note 3, p.83; Note 6, p.S68
o ^
,P 3. Aminocarb HPLC Now 10 0
00
N

(Z4. Atraton GC Note 3, p.83: Now 6, p.S68

5, Atrazine GC 8140	 8I41A Note 3. p.83; Note 6. p.S68 7-'
6. Azinphaw methyl GC 6140	 8I41A Note S. p.25; Note 6, p.S51

GC/MS 8250A	 8270B d

7. Barban HPLC Nate 10
GC1MS MOA	 82706 Z

S. Y-BHC GC 608 8080A	 $081 6630 B & C D3686-90 Note 3, p.7 F—]
GC/MS 6255 8250A .	 8270B 6410 B

9. li-BHG GC 648 8O80A	 8081 6630 C MM-90
GCJMS 625 8250A	 8270B 6410 B L+

10. o.BHC GC 608 8060A	 8081 6630 C D308&90
GC/MS 625 8250A	 8270B 6410 B 0

11, y-BHC rLindane^ GC 608 8080A	 8081 6630 B & C D3086-90 Now 3. p.7; Note a, p.30
CC/MS 625 8250A	 8270E 64103

12. Captan GC 6630 B D3086 90 Note 3. p.7.



SW-846A.N Standard
Parameter Method EPAZ kd10 Cap. Meth.&B-- ASTMS Other

GCfMS 8250A 827UB

13. Carbaryl HPLC Note I0

GC/MS 8250A 82703

14. Carbophenothion GC 8140 8141A Note 4, p.30; Note G. p.S73.

CC/MS 8250A 82708

15. Chlordane GC 60S 8080A 8081 6630 B & C D308&90 Note 3, p,7
GC/MS 625 8250A 8270B 6410 B

16, Chloropropham HPLO Now10

I7, 2,4-D GC 8150B 8151 6640 B Note 3, p,115; Note 4, p.35.

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

19. 4,4'-DDE GC 608 8080A 8031 6630 B & C D308&130 Note S. p.7: Note 4, p,30,
m GC/MS 625 8250A 8270E 6410 B

20. 4,4'-DDT GC 608 8080A 8081 6630 B & C D308&90 Note 3, p.7: Note 4, p,30
GCfMS 625 8250A 8270B 6410 B

G
Y

21. Demeton-0 GC 8140 8141A Note 3, p.25; Note 6, p.S51.

CC/MS 8250A 8270E
to

22. Demeton-S GC 8140 8141A Note S. p.25; Now 6. P.M.

o CC1MS 8250A MOB

23. Diazinon GC 8I40 8141 Note 3. p.25; Note 4, p-30; Note 6,
p.SSI

z
z
N

'p r



SW 846^ Standard W

Parameters Method EPA2•7 pkd'l cap. Methodsg-1 ASTM° Other

24. Dicamba CC 8150E 8151 Note 3. p.115

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

26. Diehloran GC 6630 2 & C D308&90 Note 3, p.7
Y
tD 27. nicorol GC

z 28. Dieldrin GC 608 S080A 8081 6630 B & C Note 3, p .7; Vote 4, p.30
•° GCIMS 625 8250A 82706 6410 Ba

°z
29. Dioxathion GC 8140 8141A Note 4, p.30; Note 6, p.S73

GC /MS 8250A 82708
Z

30. Disulfoton CC 8140 8141A Note 3, p.25; Vote 6, p.SSl
GCIMS 8250A 82708

31. Diuron HPLC dote 10
z

32. Endosulfan I GC 608 8080A 8081 6630 B & C D308f 90 - Note 3, p.7
GCIMS 629 8260A 8270E 6410 B ^—]

33. Endosulfan II GC 608 8080A 8081 6630 B & C DUM90 Note 3, p-7 'n
GCIMS G255 8250A 8270E 6410 B y

34. Endosulfan sulfate GC 608 8080A 8081 6630 c
GC/MS 625 8250A S270B 6410 B

35, F,ndrin GC 608 8080A 8081 6630 B & C D3086.90 Note 3. p.7; Note 4, p,30
GC/.MS 6251 82S0A 8270B 6410 B

36. Endrin aldehyde

r^

GC 608 8080A 8081 D3086-90



SW-846A." Standard

Parameter Method EPA27 ;kdll cap. Methods&9 ASTM` _ Other b
a

GC/MS 625 MOA 8270B 6410 B
y

37. $thion GC 8140 8141A Note 4. p.30; Note 6. p.S73
GCJMS 8250A 82708 [_]

Z
38. Fenuron HPLC Note 3, p.104; Note 6, p.S64 F-3

39, Fenuron-TCA HPLC Note 10 ^

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

41. Heptachlor epoxide GC 608 8080A 8081 6630 B D3086-90 Note 3, p.7; Note 4. p.30; Note 6
p.S73

GC/MS 625 8250A 8270B 6410 B r

42, Ixodrin GC 80BOA 8081 Note 4, p.30: Note 6, p.S73 ^d

'.. GC/MS 8250A 8270E

6 4$. Linuron HPLC Note 1 0

44, Malathion GC 8140 8141A 6630 C Note 3, p25: Note 4, p.30; Note 6,
p.S51 [zj

m GCJMS 8250A 8270E co

-	 ! 45. Methiocarh HPLC NOtelO Z
to

° 46. Methoxychlor GC 8080A 8081 6630 B L, C D3086-90 Note 3, p.7: Note 4, p.30 >_v

c
GCJMS 8250A 8270E C.^

47, Mexacarbate HPLC Note 10
_	 "' GO/MS 8250A 8270E



y7pq
T	 Parameter Method	 EPA "

SW-846A,"
pkdII	 cap-

Standard
MethodsR,4	 ASTW Other

h7	 48, Mirex GC 8080A 8081 6630 B &: C Note 3, p.7
GC/MS 8250A 32708

49. Monuron HPLC Note 10
'C

50. Monurvn-TCA HPLC :Vote 10
m

57, tiebvron HPLC Note 10^
0

52, Parathion methyl CC 8140 8141A 6630 C Now 3. p.25; Nvtc 4, p,30^
onN GC^MS 8250A 8270E

53. Parathion eth yl GC 8140 8141A 6630 C	 D3086-90 Note 3. p.25
CCIMS 8250A 8270E

54. PC%S GC 8080A 8061 6630 B & C Note & 10
GC/MS 8260A 8270 B

55. Perthane CC 8080A 8081 A3086-90

56, Prometon CC dote 3, p.83; Note 6, p.S68

57. Prometryn CC Note 3, p.83; Note 6, p.S68

57. Propazine GC Note 3, p.83; Note 6, p.S68

58. Propham HPLC Note 10

59. Propoxur HPLC Note 10

60. Seebumeton HPLC Note 10

61. Siduron HPLC Not, 10

ca
^P

Wz°
m

to

1--I

z
a
rib
a

z

C]

d



SW-846"	 Standard tj
Parameter	 Method	 EPA1•'	 pkdTI	 cap.	 MethodsR,n	 ASTM°	 Other txj

62.	 Simaaine	 GC	 8140	 8141A	 Note 3, p.83: Note 6, p.S6S

63.	 Strobane	 CC	 8080A	 8081	 6630 B & C	 Note 3, p.7

6.1 .	 Swep	 HPLC	 Mote I0
Z

65.	 2.4,5-T	 GC	 81503	 8151	 6640 B	 Note 3, p. 115; Note 4, p.35 y

66 •	2,4.5-TP ,Silvex;	 GC	 8150E	 8151	 6640 B	 Note 3, p.115

67.	 Terbuthylazine	 GC	 Note 3, p.83; Note 6. p•S68

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

70.	 Tri fl uralin	 GC	 8080A	 8081	 6630 B	 Note 3, p.7
GC/MS	 8080A	 8270B

02TABLE D NOTES rjj

-1 "Test Methods for Evaluating Solid Waste ", 3rd Edition, SW-846. Office of Solid Waste and Emergency Response, Environmental Protection Agency, November 1986.
including December 1987, July 1992, August 1993, September 1994 and January 1945 updates, Washington DC 20460_ Available f rom the Superintendent of Documents, V.S.

Q,	 Government Printing Office. Washingtion, DC 20402. (2021 512-1800. Q

yx "Standard Methods for the Examination of Water and Wastewater", 18th Edition, Joint Editorial Board, American Public Health 	 American Water Works cc
Association, and Water Pollution Control Federation, 1015 Fifteenth Street, N.W.• Washington. D.C. 20005. 1992. Available f rom American Public Health Association, 1015
Fifteenth Street, N.W.• Washington, D.C. 20005.

m
z

,ai	 ° "Annual Book of Standard;- [Water and Environmental Technology", Section 11 • Parts 11.01 and 1I.02, American Society for Testing and Materials. 1993. Available from the
^
ro

z	 American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103. m r
o
 Pesticides are listed in this cable by common name for the convenience of the reader. Additional pesticides may be found under Table D, where entries a re listed by chemical

W
IF,Go	

name and type.N GJ



The full text of methods 608 and 625 are given in Appendix A of the Federal Register, October 26. 1484 (Part VII 1,  AO CFR part 1361. "Test Procedure for Analysis of Organic W?

'.	 m Pollutants". The standardized test procedure to be used to determine the method detection limit f MDL7 for these test procedures is given in Appendix B of 40 CFR part 136, Cw7
"Definition and Procedure for the Determination of the Method Detection Limit". Available from the Superintendent of Documents, U.S. Government P rinting O ffice,
Washington, D.C. 20402.

"Methods for Benzidine, Chlorinated Organic Compounds, Pentachlorophenol and Pesticides in Water and Wastewater". U.S. Environmental Protection Agency. September, a°
.^ 1978. This EPA publication includes thin-layer chromatography (TLC) methods. Available from: ORD Publications, CURT, U.S- Environmental Protection Agency, 26 W.

St. Claire. Cincinnati, Ohio 45268.
co

.	 rn t "Methods for Analysis of Organic Substan ces in Water", Book 5, Chapter A3. 1987. Available from: U.S. Geological Survey, 604 S. Pickett Street. Alexandria, VA 22304. +

os
The method may be extended to include walphal-SHC, dl deltas-BHC. endosulfan 1, endosulfan 11, and endrin. However, when they are known to exist, Method 608 is the C11

A
preferred method.

-	 o5 ° "Selected Analytical Methods Approved and Cited by the United States Environmental Protection Agency," Supplement to the Fifteenth Edition of "Standard Methods for Z+
Examination of Water and Wastewater" (19811. Available from: American Public Health Association, 1015 15th St., N,W., Washington, D.C. 20005. t/1

. 7 Each analyst must make an initial, one-time demonstration of their ability to generate acceptable precision and accuracy with Methods 608 and 625 I See Appendix A in 40 CFR
.-r

part 1361 in accordance with procedures given in Section 8.2 of each of these methods. Additionally, each laboratory , on an on-going basis, must spike and analyze 10% of all
samples analyzed with Method 608 or 5% of all samples analyzed with Method 625 to monitor and evaluate laboratory data quality in accordance with Sections 8.3 and 8.4 of d
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 regulato ry compliance. Available from the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402. ^..i

Some of these methods require a preliminary extraction. Methods 8141 A and 8031 require the use of either SW-846 method 3500 13510 or 3500/3520. Methods 8151 and 8270 B
include the extraction steps necessary for most compounds, For methods 8081, 8141, and 8I51 see also SW-846 method 8000 A and 3600,

s The 18th edition of "Standard Methods for the Examination of Water and Wastewater" is not significantly different from the 17th edition. The 17th edition remains an
acceptable reference for those methods which cite the 18th edition. a

1u HPLC method 623 from "Methods for Nonconventional Pesticides Chemicals Analysis of Industrial and Municipal Wastewater", EPA 440/1-83/079-C, United States Envi-
ronmental Protection Agency. Available from National Technical Information Service, 525$ Port Royal Road, Springfield, Virginia, 22I61 17031 457-0.650.

t^ In order to reference these methods, the laboratoy must use a packed column for the CC separations.

d
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TABLE E
LIST OF APPROVED RADIOLOGICAL TEST PROCEDURES FOR WASTEWATER

Parameter and Units 	 Method	 EPAI	 Standard	 ASTMS	 USGS"
Methods=

1. AIph-Total, pCi per liter 	 Proportional or Scintillation Counter 	 900 1 0	 7110 B	 DI943-90	 pp. 75 and 784

2. Alpha-Counting error, pCi per liter	 Proportional or Scintillation Counter	 Appendix B	 71108	 1) 1943-90	 p. 79

3. Beta-Total, pCi per liter 	 Proportional Counter	 900.0	 7110 S	 D1890-90	 pp. 75 and 785

4. Beta-Counting error, pCi	 Proportional Counter	 Appendix B	 7110 B	 D1690-90	 p. 79

5, 1a, Radium -Total	 Propo
rt
ional Counter	 903.0	 7500RA B	 02460-90

i b) 226 11a, pCi per liter	 Scintillation Counter	 903.1	 7500Ra C	 D3454.7991	 P. 81

TABLE E NOTES

I "Prescribed Procedures for Measurement of Radioa ctivity in Drinking Water," EPA-600/4-80 .02. U.S. Environmental Protection Agency, August 1980.

' —Standard Methods for the Examination of Water and Wastewater 17th or 18th Edition, Joint Editorial Board. Ame rican Public Health Association, Ame rican Water Works
Association, and Water Pollution Control Federation. 10I5 Fifteenth Street. N.W., Washington, D.C. 20005, 1989. Available from Ame rican Public health Association, 1015
Fifteenth Street, N.W., Washington, D.C. 20005.

1993 Annual Book of Standards, Water" Section 11.01 and 11.02. Water and Environmental Technology, American Society for Testing and Materials. 1993. Available from
American Society for Testing and Materials, 1916 Race Street. Philadelphia. PA 19103.

"Selected Methods of the U.S. Geological Su rvey of Analysis of Wastewaters." U.S. Geological Survey. Open-File Report 76-177 f 19761

The method found on p. 75 measures only the dissolved portion while the method on p. 78 measures only the suspended po rtion. Therefore. the two results must be added to
obtain the "total'.
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134-34	 WISCONSIN ADMINISTRATIVE CODE
NR 219

TABLE EM
APPROVED ANALYTICAL METHODS FOR SLUDGE

Parameter Digestiun Method Nfelhod Number

Metals'

Arsenic 3050A Inductively Coupled Plasma Fmission 6010A

Arsenic 7061A Gaseous Hydride2 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 010A

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 Furnaces 742E

Mercury 7471A Cold Vapor 7471A

Register, February, 1996, No. 482



DEPARTMENT OF NATURAL RESOURCES 	 134-35
NR 219

TABLE EM
APPROVED ANALYTICAL METHODS FOR SLUDGE

Parameter Digestion Method Method Number

Molybdenum 3050A Inductively Coupled Plasma E.misslon 6010A

Molybdenum 3050A Flame Atomic Absorption 7480

Molybdenum 3050A Graphite Furnace 7481

Nickel 3050A Inductively Coupled Plasma Emission 6010A

Nickel 3050A Flame Atomic Absorption 7620

Selenium 3050A Inductively Coupled Plasma Emission 6010A

Selenium 7741A Gaseous Hydridez 7741A

Selenium 3050A Graphite Furnace 7740

Zinc 3050A Inductively Coupled Plasma Emission 6010A

Zinc 3050A Flame Atomic Absorption 79%

niological

Enteric viruses NA Centrifuge Concentration D 4994-895

Fecal
co€iform

NA
NA

Most Probable Number
Membrane Filter

9221 E or
9222 D5

Helminth ova NA Density Gradient Flotation 6

Specific
Oxygen Uptake Rate NA Respirometer 2710 Bs

Salmonella NA Most Probable Number
Selective Media Culture

9280 D.15
r

Physical

Solids NA GraAmetr€c 2540 Gs

Percent Volatiles
Solids Reduction

NA Calculation a

TABLE EM NOTES

t "Test Methods for Evaluating Solid Waste", SW-846, Office of Solid Waste and Emergency Response,
Environmental Protection Agency, November 1986, including December 1987 and July 1992 updates,
Washington, DC 20460, Available from the Superintendent of Documents, U.S. Government Printing Of-
fice, Room 190, Federal Building, P.O. Box 371954, Pittsburgh, PA 15260-7954, (202)783-3238,

2 High levels of chromium, copper, mercury, silver, cobalt, or molybdenum may interfere with the analysts,
Consult method 3114, of "Standard Method for the Examination of Water and Wastewater", 17th or 18th
edition, for more information.

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

'1993 Annual Book of ASTM Standards, Section 11.02, Water and Environmental Technology", American
Soelety for Testing and Materials, 1993, 1916 Rate Street, Philadelphia, PA 19103. Available from the
American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.

5 "Standard Methods for the Examination or Water and Wastewater", 18th ed., American Public Health
Association, 1016 Fifteenth Street NW, Washington D.C. 20005, 1992. Available from American Public
Health Association, 1015 Fifteenth Street, N.W., Washington, D.C. 2005,
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s "Occurrenceof Pathogensin Distrlbutton and Marketing Municipal Sludges', EPA 600)1 .87-014, Environ-
mental Protection Agency, 1987. Available from the National Technical Information Service, order # PB
W154273JAS, 6285 Port Royal Road, Springfield, Virginia 22161, (703) 487.4650,

7 "Determination and Enumeration of Salmonella and Pseudomonas neruginosa", Kenner, B.A. and H.A.
Clark, J. Water Pollution Control Federation, 46(9):2163-2171, 1994. Available from the Water I•'nviron-
ment Federation, 601 Wythe St., Alexandria, VA 22314, 	

f
e "Environmental Regulations and Technology - Control ofPathogensandBextorsin Sewa ge Sludge",EPA-	 {

625fR-82)013, Environmental Protection Agency, Cincinnati, OH, 1992. Available from the National
Technical Information Service, 5285 Port Royal Road, Springfield, Virginia 22161, (703) 487-4650. 	 i

9 1f an alternative digestion procedure is specified in the analytical method, the digestion in the method shall
be used. In all cases, consult the analytical method for special requirements and cautions. SW-846 method 	 )
3051 is an acceptable alternate digestion procedure to SW-846 method 3050A.
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TABLE F

REQUIRED CONTAINERS, PRESERVATION TECHNIQUES. AND HOLDING TIMES FOR
R'ASTMVATER	 -

Parameter No,/name	 Containers	 Preservattou2j	 Maximum
holding timed

TABLE A - Bacterial Tests:

I-5. Bacteria P,G Cool, 4'C, 0.008%, Na292035 6 hours

6-7. Enteroviruses P,G Cool, 4'C 24 hours

8. Aiutagenicity G, Tellon-lined Cool, 4'C 7 days
cap

9-12. Acute & chronic toxic- P,G Cool, 4'C 48 hours
ity

TABLE B - Inorganic Tests:

1. Acidity P,G Cool, 4'C 14 days

2. Alkalinity P,G Cool, 4'C 14 days

4. Ammonia P,G Cool, 4'C, H2$04 to pH <2 28 days

9. Biochemical oxygen de- P,G Cool, 4'C 48 hours
mand

II. Bromide P,G None required 28 days

14. Biochemical oxygen de- P,G Cool, 4'C 48 hours
mand,
carbonaceous

16, Chemical oxygen de- P,G Cool, 4'C, H2SO4 to pH <2 28 days
mand

16, Chloride P,G None required 28 days

17. Chlorine, total residual P,G None required Analyse immedt-
ately

21. Color P,G Cool, 4'0 49 hours

23-24, Cyanide, total and ame• P,G Cool, 4'C, NaOH to pH> 12, 14 dayss
nable to chlorination 0.6g amorbbc acids

2b. Fluoride P None required 28 days

27. Hardness P,G HMO,, to pH <2, H 2SO4 to 6 months
pH <2

28. Hydrogen ion (pH) P,G None required Analyze immedi-
ately

31, 43. Kjeldaht and organic ni- P,G Cool, 4'0, 112SOa to pH <2 28 days
trogen

38, Nitrate P,G Cool, 4'C 48 hours

39. Nitrate-nitrite P,G Cool, 4'C, H2SO4 to pH <2 28 days

40, Nitrite P,G Cool, 4°C 48 hours

41. Oil and grease G Cool, 4'0, H 0 or H 2SO 4 to 28 days
pH <2
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Parameter No./name	 Container'	 Preservation"'	 Maximum
holding time'

42, organic carbon G Cool, 4°C. HCI or HzSO, or 28 days
H^, to pH <2

14. Orthophosphate P,G Filter immediately, Cool, 4'C 4B hours

W. Oxygen, Dissolved G Bottle and top None required Analyze immedi-
Probe ately

47. Winkler G Bottle and top Fix on site and store in dark 8 hours

48. Phenols G only Cool, 4'C, 11 250, to pH <2 28 days

49. Phosphorus ielemental i G Cool, 4'C 48 hours

50. Phosphorus, total P,G Cool, 4'C, HzSO, to pit <2 28 days

53. Residue, total P.G COOL 4°C 7 days

54. Residue, Filterable P,G Cool, 4'C 7 days

55. Residue, \onfilterable P,G Cool, 4'C 7 days
,TSS-

56. Residue. Settleable P.G Cool. VC 48 hours

57. Residue, Volatile P,G Cool, 4'C 7 days

61. Silica P. or Quartz Cool, 4°C 28 days

G4. Specific conductance P,G Coal, 4'C - 28 days

G5. Sulfate P,G Cool, 4'C 28 days

66. Sulfide P,G Cool, 4'C, add zinc acetate 7 days
Plus NaOH to pH n9

67. Sulfite P. C, None required Analyze immedi-
ately

68. Surfactants P,G Cool, 4'C 48 hours

69. Temperature P,G None required Analyze immedi-
ately

73. Turbidity P.G Cool, 4'C 4B hours

TABLF7 B - \letals .

10. Boron P, or Quartz HNO.g to pit <2 6 months

18, Chromium V I P,G Cool, 4'C 21 hours

35 & Mercury P,G, or Teflon HNO:; to pit <2 28 days
35m.

71. Tin P HCl or HNO, to pH <2 6 months

1	 1
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Parameter No./name Container[ Preservation; Maximum
holding lime'

3, 5-8, 10, 12. 13, Nletal,: 19, 20, PSI HNO.r to pH c2 6 months
22. 26,'29,	 except Cr CI, So.
Hg, B 11, 30, 32-31, 36.37, 45,
17, 5 1 , 52, 58-60, 62, 63, 70-72.
71.75.

TAB1,H C - Organic Tests":

I:\.	 Purgeahle halncarbnns G, 'tefion-lined Cool, 4' C, 0.009% Na2l%20 ' 14 days
septum

Ill,	 € urgeable aromatics G, Tetlon-lined Cowl, I' C. 0.008% Na2S%201$, 14 days
_ septum HCItopH<2

IC .	 Acrolain and acryloni- G, Teton-lined Cool, P C. 0.008% Na2S20 1' 14 days
(rile septum Adjust pit to 4-511

1l.	 Phenntsll G,'rellon-lined Cool, V C. 0.008% NaAQl 7 days until ex-
cap traction: 40 days

after extraction

IX.	 li enaidines 1 Henzidine G, Teflon-lined Cool, 4' C. 0.008% Nar320, 1 5 7 days after ex-
and 3,3- Ilichloro, cap tractionl3
benzidine d l

Ill.	 Phthlate "tens" G, Teflon-lined Cool, 4" C 7 days until ex-
cap traction; 40 days

after extraction

IC.	 NAro-samines' " r G. Teflon-lined Cool, 4' C, store in dark, 7 days until ex-
cap 0.008% Na' s2 o.? traction; 40 days

after extraction

V.	 1'(' 10 G, Teflon-lined Coal, 4' C 7 days until ex-
cap traction: 40 days

after extraction

t'I.	 Nitroaromatics. cyclic G. Teflon-lined Cool, 4' C, stare in dark, 7 days until ex-
ketones and cap 0.008% Na2S'Q, traction; 40 days
t'ophorone11 after extraction

VI 1.	 Polynuclear aromatic G, Teflon-tined Cool, 4` C, store in dark, 7 days until ex-
hydrocarhonatl cap 0,008% NarSz0;;3 traction; 40 days

after extraction

Fill.	 Haloethers tl (i,'Ceflon-lined C00%4` C, 0.008% NaA0. 3' 7 days until ex-
cap traction; 40 days

after extraction

IN,	 Chlorinated hydrocar- G, Tenon-lined Cool, 4` C 7 days until ex-
boas[ I^- cap traction; 40 days

after extraction

\.	 C'horinated Dioxans (.,'tenon-lined Cool, 4' C, 0,008% Na,.SZ03' 7 days until ex-
and h'urans cap traction; 40 days

after extraction

TA 11 IX K- Pesticide Tests:

1-70. Pesticides" Cool, 4 , C, pit 7 days until ex-
G. Tenon-lined traction; 40 days
cap after extraction
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Parameter No./name	 Container'	 Preservation'='	 Maximum
holdin g time'

'GUILE. F - Radiological Tests:

1-5.	 Alpha, be ta, and ra-	 P G	 HNO;; to pH ¢2	 6 months
dium

'CABLE: F NOTF;S
'Polyethylene 1 P; or Class EG% For microbiology, plastic sample containers must he made of sterilizable

materials . polypropylene or other autoclavable plastic i

`Al sampl e, requiring preservation at VC must be cooled immediately after collection, and the temperature
of the samples shall be documented upon receipt at the laboratory. If the samples are shipped in crushed or
cuhe ice i not "blue ice" packs i and solid ice is still present in the cooler, the lab may simply report the
samples as "received on ice". If the ice has melted, the lab must report the either the temperature of the
meltwater or of a tempera ture blank. A temperature blank is defined assn aliquot of deionized water, in an
appropriate sample container, which 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 refrigera-
tion prior to shipping. Since shipping simply with "blue ice" packs does not insure that samples are main-
tained at the appropriate temperatures, the sample co llector must submit a temperature blank when using
these 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 at 4'C until compositing and sample splitting are completed.

3 1U• hen any sample is to be shipped by common carrier or sent through the United Stales mail, it must comply
with the Department of Transportation Hazardous Materials Regulations c44 'CXR Part 1921, The person
Offering such material for transportation is responsible for ensuring such comn=hi.nyrr;For the prgservation
requirements of 'Cable J. the Office of Hazardous Materials, Materials Transportation Burea% Depart-
ment of Transportation has determined that the Hazardous Materials Regulations do not apply to the
following materials: Hydrochloric acid i HC i in water solutions al concentrations of 0.04% by weight or
leers i pH about 1.96 or greaten; Nitric acid MNO ,yr in water solutions at concentrations of 0.15% by
weight or less i pH about 1.62 or greater r Sulfuric acid i HzSOi r in water solutions at concentrations of
0.35% by weight or less i pH about 1.15 or greater}; and Sodium hydroxide I NaOH i in water solutions at
concentrations of 0.080' o by weight or less { pH about 12,30 or less).

Samples should be analyzed as soon as possible after collection. The times listed are the maximum times that
samples may be held before analysis and still be considered valid. Virus samples can be stored indefinitely
at -70' C. Samples used for toxicity tests are to be used for test initiation or for renewal of test solutions
within 36 hours of collection as grab samplesor after removal from composite sample rs . For other compos-
ite samples, the holding time commences immediately after the samples are removed from the composite
sampler. The time the samplespends in the sampler during collection doesnot count towards the maximum
holding lime, Samples fur biological or chemical analysis may be held for longer periods than specified in
this table only if the permittee or monitoring laboratory, has data on file to show that the speci fic types of
samples under study are stable for the longer time, and has re ceived a variance from the Regional Adminis-
tratores NR 219.05 i. Some samples may not be stable for the maximum time period given in the table, A
permi ttee or monitoring laboratory is obligated to hold the sample for a shorter time if knowledge exists to
show that this is necessary to maintain sample stability.

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

F'Maximum holding time is 21 hours when sulfide its present. Optionally all samples may be tested with lead
acetate paper before p H adjustments in order to determine if sulfide is present. H sulfide is present it can be
removed by the addition of cadmium nitrate powder until a negative spot tesi;ibtalned. The-Yample is
filtered and then NaOlt is added to pli 12.

°Samples should he filtered immediately on-site before adding preservative for dissolved metals.

'Guidance applies to samples to be analyzed by CC, LC, or CC1MS for specific compounds.

ySample3 receiving no pH adyustment must be analyzed within seven days of sampling.

"'The p8 adjustment is not required if acrolein will not be measured. Samples for acrolein receiving no pH
adjustment must be analyzed within 3 days of sampling.

I I Wben the extractable analyses of concern fall within a single chemical category, the specified preservation
and maximum holding times should be observed for optimum safeguard of sample integrity. When the
analytes of concern fall within two or morechemical categories, the sample may be preserved by cooling to
4°C, reducing residual chtorine with 0.0081 sodium thimulfnte, storing in the dark, and adjusting the pH

F ^^

i' 1
i
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to 6-9: samples preserved in this manner may he held for seven days before extraction and for forty days
after extraction, t;xceplions to this optional preservation and holding ti me procedure are noted in footnote
5, re the requirement for thiosul fate reduction of residual chlorine i, and footnotes 12, 13 ire the analysis of
benzidine,.

1t If 1,2-diphenylhydrazine is likely to be present, adjust the pH of the sample to 4.0 + 0.2 to prevent rear-
rangement to benzidine.

I iFxtracts may be stored up to 7 da ys before analysis if storage is conducted under an inert ioxidant-freci
atmosphere.

L For the analysis of diphenylnitrosamine. add 0.008% \a ZS2QS and adjust pH to 7-10 with NaOH within 24
hours of sampling.

''The pit adjustment may be performed upon receipt at the laboratory and may he omitted if the samples are
extracted within 72 hours of collection. For the analysis of atdrin, add 0.008% Nat.%Qt.

NR 219.05 Alternate test procedures. Approvals of alternate test proce-
dures for nationwide use and specific discharges are granted by EPA.
The department may approve the use of an alternate test procedure on
a case-by-case basis if the criteria for approval of the alternate proce-
dure established in s. NR 149.12 are met. If the department or the EPA
approves an alternate test procedure, it shall be considered equivalent
to the approved method.

Note: The federal requirements for alternate test procedure approval are given in 40 CFR
136.5.

tlislory: Cr. Register, August, 1976, No. 248, e9. 9-1-76; r. and reer. January, 1978, No.
265, e6.2-1-78; renum, from NR 219.04 and am. Register, June, I986, No. 366, off. 7-1-86; r.
and reer. Register, November, 1992, No. 443, eft. 12-1-92; am. Register, February, 1996,
No. 482, off. 3.1-96.

NR 219.06 Laboratory certification or registration. Bacteriological analy-
ses of groundwater samples, and all radiological analyses shall be per-
formed by the state laboratory of hygiene or at a laboratory certified or
approved by the department of health and social services. Other labo-
ratory test results, including effluent toxicity, submitted to the depart-
ment under a WPDES permit shall be performed by a laboratory certi-
fied or registered under ch. NR 149. The following tests are excluded
from this requirement;

(1) Temperature,

(2) Turbidity,

(3) Bacteria tests in wastewater effluent and sludges,

(4) pH,

(5) Chlorine residual,

(6) Specific conductance,

(7) Physical properties of soils and sludges,

(8) Nutrient tests of soils and sludges,

(9) Flow measurements.

History: Cr. Register, April, 1986, No. 364, eff. 8-28-86; renum. from NR 219.07 and am.
i intro.) Register, November, 1992, No. 443, eff. 7-1-93; am. Register February, 1996, No.
482, eff. 3.1-96.
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