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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 21906 Laboratory certification or
NR 219.03 Definitions registration
NR 219,04 ‘Iidentiﬁcation of test proce-
ures

Nole: 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. 147.08 (1) and 144.95, Stats.

" Hi;lg_lg: Cr. Register, August, 1978, No, 248, ¢ff, 9-1-76; am. Register, April, 1986, No. 364,
e

. 41 886; 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 ins. 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,
HSS 157 or 165,

History: Cr. Re%ister, August, 1976, No, 248, efl. 9-1-76; am. Register, April, 1986, No. 364,
eff, 6; am, (1) (intro.), Register, June, 1986, No. 366, efi, 7-1-86,

NR 219.03 Definitions. As used in this chapter:
(1) “EPA” means the U.S, environmental protecticn agency.

(2) “Department’’ means the department of natural resources.

History: Cr, Register, August, 1976, No. 248, eff, 9-1-76; am. (1}, {2), {8) and {dm), Regis-
ter, January, 1978, No, 265, eff. 2-1-78: r. and recr. Register, June, 1986, No. 866, eff. 7-1-86; 1.
and recr, {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 analytical methods are ap-
proved, are listed together with test procedure deseriptions and refer-
ences in tables A to E. The discharge values for the listed parameters
shall be determined by one of the standard anaiytical test procedures
identified in a table under this subsection or by an alternate test proce-
dure established under ss. NR 219.05 and 219.06.

{2) PRESERVATION PROCEDURES. Sample preservation techniques,
container materials, and maximum allowable holding times for parame-
ters identified in tables A to E are prescribed in table F. Sludge samples
should be preserved at the time of collection by cooling to 4°C. Any per-
son may apply for a variance from the prescribed preservation proce-
dures applicable to samples taken from a specific discharge. Applications
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- WISCONSIN ADMINISTRATIVE CODE

for variances may be made by letters to the regional administrator and
shall provide sufficient data to assure that the variance does not ad-
versely affect the integrity of the sample. The regional administrator will
make a decision on whether to approve or deny a varianee within 90 days
of receipt of the application.

Hisiory: Cr. Register, June, 1986, No. 366, eff. 7-1-86; r. and recr. Tables B and E, Register,
April, 1988, No. 388, eff, 5-1-88; am. Register, November, 1992, No, 443, eff. 12-1-92.

NR 219.05 Aliernate test procedures, Approvals of alternate test proce-
dures for nationwide use and specific discharges are granted by EPA. An
alternate test procedure may only be used if the procedure has been ap-
proved by EPA.

éﬂgle: The federal requirements for alternate test procedure approval are given in 40 CFR

History: Cr. Register, August, 1976, No, 248, eff, 9-1-76; r. and recr. January, 1978, No.
265, eff. 2-1-78; renum. from NR 219,04 and am. Register, June, 1986, No. 866, eff, 7-1-86; r.
and recr, Register, November, 1992, No. 443, eff, 12-1-92.

NR 219,06 Approva! of alternaie test procedures, History: Cr. Register, August, 1976, No,
248, eff. 9-1-76; am. (1) to {8) and ¢r. (4), January, 1978, No. 265, eff, 2-1-78; renum. from NR
ilig.%ﬁa?% alugéRemster, June, 1986, No. 366, eff, 7-1-86; r. Register, Noveraber, 1992, No,

 eff. -92,

Register, November, 1992, No. 443
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Paraneter and Units
Bzcteria:z

1. celiform (fecal) purber per 109 ol

3

Coliform (fecal) in presence of
chlerine number per 100 nl

3. Colifors (totel) number per 100 ml

4. Toliform (totsl) in presence of

chlorine, nurber per 100 ml

5. Fecal streptococei, mumber par
190 ol

Enteroviruses:

&. Enteroviruses in water, pleque
foraing units per Liter,

7. Enteroviruses in studge, plaque
forming wnits per liter.

Butagenicity:

&. Mutagenicity (revertants per liter)

Acute and Chronic Toxicity:

9. Toxicity,
effluent

10. Toxicity, thrmicfo fresh water organises,

percent effluent.

£, BCUTE, fresh uater organissms,

TABLE A

LIST OF APPROVED BIOLOGICAL TEST PROCEQGURES

Hethed® £PA

KPN, § tube, 3 dilution; or,  pi32’
perbrane filter (MF)?, single  p12¢’
step.

NPN, 5 tube, 3 dilution; or p132
Hz, single step pi2s?
KON, 5 tube, 3 dilution; or,  plt4’
et singie step or two step pro8
HEN, 5 tube, dilutfen; or, piis?
HF? with snrichment. ik
RPN, 5 tube, 3 ditutien; p1362
HFZ, or pﬂﬁ’
Plate eont p143’

Absorption, elutfon, and organic
erganic flecculation,

fol Lowed by; th, §° -
Plaque assay (cell culture .

infectivityy Ch. 10
Identification ch. 12°
Beef extract elution, and th. 7

organic flocculation, followed

by

Plaque sssay (cell culture ch, 10°
infectivity)
1dentification ch. 12°

Ames test, test strains TAR7, Note 7
TASE, TA1D0, end TATDZ,

Daphnfa and Ceciodaphnia, 48-h  p 39°
static mortality.

Fathead ninnow, 48-h static -3 41
cortatity, or 48" to 96-h
fles-through sertality.

Fathead minnow kerval survival  1006,0°
and growth.

Fathead minnow enbryo-larval 1001.0°
survival and teratogenicity.

Ceriodaphnia survival and 1002,0°
teproduetion,

Selenastrum growth, mo:.n"

219

$tandard
Metheds 17th Ed. USGS

p221t
g2220 2-0050-85"

g221c
g2z

92218
92228 g-0025-85"

g2218
222843, 5¢c

92308
9230¢ B-0055-85*

ch, 6 9510 8,C,0,§
9510 6

510 6
9106

9510 F
th. ¢ 9510 6
95106
95106

Register, November, 1992, No. 443
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TABLE A NOTES:
The method used must be specified when results are reported.

A 0.45 pm membrane filter (MF) or other port size certified by the mamufacturer to fully retain organisms to be
cultivated and te be free of extractables which could interfere with their growth.

Bordner, R.H., and J.A. Winter, eds. "Microbiological Methods for Monitoring the Environment, Water and Wastes”, United
States Environmental Protection Agency, EPA-600/8-78-017, 1978. Available from ORD Publications, CERI, U.S.
Envirenmental Protection Agency, 26 W. Martin Luther King Drive, Cincinnati, Ohio 45268.

Britton, L.J., and P.E. Greeson, eds. “1988 Methods for Cotlection and Analysis of Aguatic Biological amd Microbiological
Samples”, edited by et al., U.S, Geological Survey, Technigues of Water-Resources Investigation (USGS TWRI), Book 5
chapter A4, Laboratory analysis, 1977, Available from U.$. Geological Survey, 604 S. Pickett Street, Alexandria, VA

22304.

Because the MF technique usually yields low and variable recovery from chlorinated wastewaters, the Most Probable Number
method Will be reguired to resclve any controversies.

Berg, G., R.S. Safferman, D.R. Dahling, D. Berman, and C.J4. Hurst, 1984. USEPA Manual of Methods for Virology.
Environmentat Monitoring and Support Laboratory, U.S. Environmental Protection Agency, Cincinnati, Ohie. EPA/S00/4-
84/013. (Chapter ¢ revised January 1987; Chapter 10 revised December 1987; Chapter 12 revised May 1988; Chapter 7
revised September 19893,

Williams, L.R., and J.E. Preston, eds. 1983. Interim Procedures for Conducting the Salmonella/Microsomal Mutagenicity
Assay (Ames Test). Envirommental Monitoring Systems Laboratory, U.$. Environmental Protection Agency, Las Vegas, Nevada.
EPA/600/4-82/068.

Peltier, W.H., and C.1. Weber, eds, September 1991. Methods for Measuring the Acute Toxicity of £ffluents to Freshuater
and Marine Organisms. Environmental Monitoring and Support Labaratory, U.S. Enviremmental Protection Agency, Cincinnati,
Ohio. EPA/600/4-90/027.

Weber, C.1., W.H, Peltier, T.J. Morberg-King, W.B. Herning, II, F.A. Kessler, J.R. Menkedick, T.W. Neiheisel, P.A. Lewis,
D.J. Klemm, ©.H. Pickering, E.L. Robinson, ..M. Lazorchak, L.J. Wymer, and R.W. Freyberg. 1989. Short-term Methods for
Estimating the Chronic Toxicity of Effluents and Surface Waters to Freshwater Organisms, Second Edition, Environmental
Monitering Systems Laboratory, U.S$. Environmental Protection Agency, Cincinnati, Ohio. (EPA/6Q0/4-89/001).

Compliance monitoring must be performed in accordance with the specifications in “Guidance Manual for the Certification
and Registration of Laboratories Conducting Effluent Toxicity Testing", Wisconsin Department of Natural Resources, May
1992. Available from the Departement of Natural Resources Office of Technical Services, P O Box 7921, Madison, WL 53707.
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DEPARTMENT OF NATURAL RESOURCES NE 219

Parameter, Ulpits & Methods

Achity, 25 CaC0, wig1,
Blestrozmetric end poisl of
phezolphihalein exd point

Alkalinity, as CaC0y. mgTs
Electron et or colonimetric:
Titration t3 pH 4.5, manvsl
Or avtomated

Atemizng-Toald, sl

Digestiond Folkomed by-

AA direst aspiration,

AA furpace,

Teduatively coupled plasiza {ICF),
Dires! coreal plasma (DCP). o
Colorstetiv (Fricckioze cyanice R}

Amzania Sas N} mg1: Manma
distillation? (at piE 9.5):
Foligwed by

Nesslerizaton,

Titratian,

Electrede,

Auiopaisd pheaate, or
Avtanated elevtrade

Antizosy - 'I‘oul‘. L TAN
Digestion® feligasd by:
AA diteot aspiration,

AA fureace, of
Teductively coupled plas=a

Aneois - Toutf, cgl-
Digessiond followed by
AA (gaseoss bydride),

AA fureace,

Indactively covpled plases,
Or, cotorimetric (SDDC)

Barium-Totsl, mgl:
Digestioa® followed by

AA direet aspinton,

AA foresee,

Inducthvely coapled plasma, of
DCP

Bentiivm Touai®, mpls
Digestica® folioasd by:
AA direet aspiration,

AA furmece,

Indectively compled plasma,
DCP, or

Colorimetric (alimindn)

Biockemical oxypen derard (BODS).
mls

Winkler (Azide modifications)

Or elestrods metkad

Baroa- Total, mpls

Colorimetric (cyrcomis),

Ieductively covpled plama, or

DCcp

Broalde, mgls Titimesic

TABLE B

LISt OF APFROVED INORGAXIC TEST PROCEDURES

Epa!

s

g
a2

2021
2
2077

3502
3502
3502
3503
3501

el
W2
2007
2065
2042

2077
%64

a1

A2
a7

2101
2162
2077

4051

2123
%077

321

Standend Metbods?

2310 B(4)

parod:3

3D
N13B
0B

I-ALD

1509 K3 B
4500-NHy
$SONHL E
{S00NH, F & G
AS-RH, N

MitH
313 B
31208

314
334
Elbag:}
300-As

EI R
38
NW08

unon
B
31208

BB D

5210

HSMBE
3N08

ASTM?

Bit§1-£3

DiosT48

D4190-E3

DI426-THA)

D426 74D)
DH6.7%C)

D2¥72-84(B)

DAT2IA)

D3654-83(A)

D190-%8

B150-88

Di24552
(CHi%e8}

vsost

1-2030-55

1305185

1352085

TA523%5

1306285

1306085

[-3034.85

1-305-45

11578768

1-3512.85

112585

127

97343°

Note M
973458

913.45%

Dot 9

973443 p. 121

Nete 14

2sub

Register, November, 1992, No. 443
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NR 219

Parameter, Units & Methods

Cadmivn-Totl’, mpi:
Digestion® folkoed by
AA et asplration,

AA fomace,
Teduetively coupled plasma

Yoltametry'®, or
Colorimetric (Dithizoze)

CIHHB~T0¢1|"", rgl:
Digestion® followed 2
Atomk abearption,
leductively coupled plasas,
DCF, o

EDTA titratica.

Carboaseous Bicchemics| axygen
demicd (CBODy), mgLc

with nitrilation

bl

CEemical oxygen demard (OOD), mpl:

Titrizetric

Avtzated ad Rangal
Spectrophotometric

Chloride, mg T

Titrimetrit (sibver aitrate) or
{Mercasic nitrat),

Colorimetric {ferricyanide), manual
of antomated

Chlofine - Tots] reside], mgle
A PErOmelri,
Starch Eod point dires1

Back Titrabion gither exd pointor

DPD-FAS,

Spectrophotometic, BPD; or
Electrode

Chromivn YT dissobed, egl: 045
mitrea filtration with:

Extraction 264 a%omic absorption, of
Colorimendc (Dipheayicarbazide)

Chmmium—ToLﬂ‘, mgl:
Digestioa® {optional extractioa)
foltowed by:

A direct aspination,

AA chelation exraction

AA fareace,

Tnductively eospled plassts,
DCP, or

Cotorimatiic (diphesyiarbaside),

TABLE B {rontinzad)

LIST OF APPROVED INORGANIC TEST PROCEDURES

Epal

2131

2132
20177

2151
2077

2152

4101
4102
4103
04

383

IBA e
B2

3
333

3302
334
3305

2184

2181
FIEES
232
20077

Register, November, 1992, No, 443

Stzedard Methods®

I BorC

3138
31xB

3500-C5 D

il e
N B

3500-Ca B

5108

prral:]

4500-CT B
50001 C

4500-CT E

4500.C1D
450002 B

00 C
450000 F
4500-C1 G

LA

s
i c
31138
31208

3500Cr b

ASTMB usost

DMSIOA c B) 1343885 or

131368
. MT2ss
DHs9a
DISST-ONC)
DSLI-S3(B) 1315285
DSIL-53(A)
DI232.58 13840 or
1356265
13561
DS12:6%B) [118365
DS12:8(A) L1184 S5
D5124%C) [-118755
218785
DI2S3THA)
DI253-T6(B)
(1965) Part 183
1123285
112385
DL§57$4D) 1323655

D4150-58
DIESTS(AY

974275 pa

Nete 34

gradst pint

Nowes 15 o 16

97351°

Hote 18

37BI¥

e e
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Farameter, Units & Meitods

Cobalt-Total, mgl:
Digestion® fotoned by:

AA, ditect aspiration,

AA farmace, or

Teductively conpled passn, o
DCp

Color, Flatinem Cobalt waits or
dominant wavelength hue,
Exminaees, padily.
Colorimetsic, ADMI

Flatignm cobalt; or

Spectropbotometric

Coppet-Totalf, mgls
Digesticn® followed by:
AA direed aspination,

AA furmace,
Irdectively coapled platas

F,
Colorimetric (Neorupraire), of
Bielnhoninate

Cyzoide - Toual, ug1c

Manoal distillathon with MgCT,
Followed by~ titrizetsic,
Manual o

Auozated spectrophosometric

Cyzaide amenable o thlorinalioa,
gl Manzal distillation with
My, foliowed by titrimetric,
manzal of aviomated
spectrophotonetic

Fleovide - Total, B&'Lt
Matuat distillation
Felkomed by mazual o
tomatel electrode,
SPADNS,

Or antomated complennte

G Toul, mg1:
Digestion® foliowed by:
AA, direct aspization
AA fornace, or

DCP

Hardzess - Tots] a8 CaCOy mpts
Aunkemated colorimetric,

EDTA titratioa,

{or the s3m of Ca and Mg 25 ibeir
respective carboaates By ICF o
AA ditect atpination)

(See Panmeters 13 2 33)

Hrdrozea foa {pH), pH uaite
Electrometric Measnrements oo

Automated Flagtrode

Irifivm - Totat, ogt.
Ilta‘geﬂiosn6 folkraed by,

TABLE B (coatinued)

LIST OF APFROVED INORGANIC TEST FROCEDURES

ERal Standard Mebods® ASTME 5%
2191 311LB (A oz By D3558:50 1-3239-84
2192 FER
20077 UNB

D4160-83
At} AWE
102 AN B 1125085
1103 Ane
201 W BerC D1658-50 1327165 o
(AorB) 1327085
Fo ¥ e
0.7 3NB
Di190-58
BWCaDor E DISSE-BIEIMA)
LN
130.CHD
3352 A500-CH-E L2055-8(A) 1.3300-5
3383 D2035-69(A)
251 1S00CN-G D2035-5XB)
45(5}-F-B
312 LSRG D1179-55(8)
1432745
3421 1500F-D DLIF-E0(A)
(1938)
3103 S0
2L 3118
212 3B
1301
1302 nuc DI85 (1990) 133845
1501 15000 B DIZ3# (Aor By 1586355
{1920}

129

Note 20

9747 p3oll

Note 34

Nege 21

M

Note M4

973528°

97341

Nete 23

Register, November, 1992, No. 443
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3

33

37

NR 219

Parameter, Units & Matkods

AA direct agintion
Cr AA fumace

Trea Totat®, gl
Digestica’ foiioaed by:
AA direst atpintion,

AA furnsee,

Toductively coopled plassn
DCP, o

Colerimetric (Pheeaalbrofine}

KjeHahl nitrogen - Toul (as Nj, mgl:

Digestion and lstillation
Folloaed by titation
Nesslerization or

Elsctrode,

Antomated plensie,
Seml-sutomated block digester,
Or poealiometric

Lead Total®, mgl:
Digestioa® followed by
AA direct aspination,

AA frmace,
Iaductively conpled plasas,

Veltamety ! o
Colorimeuic (Ditkizoze)

Magresiue-Totl’, mgi:
Digestion® foliowed by:
Atomic absorption,
Izdectively coupled plasma,
DCR, o

Araivimetric

ManpaneseTotalf, mgT:
Digestiond folloaed by:
AA direst aspiration,

AA Tumace,

[rduetively oupled plasma,
DCP,

+
Cotorinauic (Pemnliatke), of
Pericdate

Meteary - Tpur‘, vgl:
Cold vapor, mageal or
avtorated

Molybdenom-Total®, sagls
Digestion folkowed by

AA dizect aspinntion,

AA fumice,

[zdzethely coupled plasma, or
[red

Wicket Tout®, myl:
Digestion® foliowed by:
AA direct aspinton,

AA [oresce,
ledustively coapled plasms,
DCPer

WISCONSIN ADMINISTRATIVE CODE

TABLE B (continned)

LIST OF APPROVED ENORGANIC TEST PROCEGURES

EPA! Stardesd Methodet AsTMB
254 ]
052
351 MUBw&C D1oss84
{Cor B}
2367 MI3B
20077 12 B
1500-Fe DIOSEE4(A)
3513 450N g Ror C 3550-84(A)
3513 450058 D3590-89)A)
3513 ASOONHLC D500 38{A}
1513 4300-NHF or G
3511 A500-NHH
3512 DIS90SKE)
3514 DISSEHA)
291 3 BerC D3S594S
(Aorb)
292 138
xat! 3208
DAI19353
D3559-90(C)
3500-Fb D
221 MILE DS11-84(B)
2077 0B
3500Mg D DSIL-TI(A}
431 AL BoeC D33390
2232 31138 (A org)
07 HNWB
DH190-68
3500-Ma D DESE-E4LANISES)
2451 3lizB D3723-56
2452
261 3B
2162 313 B
20077 INE
249t N B¢ DI856-90
(AorB)
2492 nmig
207" HNB
19088

Register, November, 1992, No, 443

usast

1338084

1-4551.78%

1-3359-90

[-3447-45

1345485

1346285

[-3450-85

1.H¥E5

3.2

Nows 34
Note 24

i3t

g’

Note 34

574,27

Note M

s

Note 34
520208
Hole 25

st

Note M

Kote M

B
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Paramater, Units & Methods

Colorinstric (Heptorime)

Nitrate (a3 N), mp1-

Brudne mifate, of
Nitrate-nitrite N misvs Nitrite N
(see parameters 39 and 40)

Kitrate-nitrite (as N, wgl
Calmive reduction, mansa!
O avionated, or
avoaaied bpdnazine

Kigite (a3 N), mz 1
Spectrophatometric, mannal of
sutomated (THazotizagon)

Qi azd prease-Total recemerable, mgl:
Graimetric {¢extriction)

Orgaric carboa - Total (TOC), mgl:
Conbastion of axdation

Crrganic pirogen (15 N), mpls
Tolal KjeHak! N (Parameter 31}
wivus amoeania N (Parameter §)

Oribophosphate (a3 F), mpl:
Ascorbic acid methad,
autoniied

Or manyal single reagent of
Maneal teo reagent

" smbam - Total?, ng iz

Digestica® foltoned tyz
AA direct aspization, or
AA furmace

Oygen, dissotved, mp L
Winkler {Azide medification)
O elevtrode

Palladium-Total, mpl:
Digestian® foliomed by
A direct aspirtion,
AA furasce, o

DCP

Phenols, ugL:

Mesnal distillatieat®

Followed by sanual

Ot atomsicd? colorimetric (JAAF)

Prosptores (tlemenul), gl
Gas-Ligquid chromatagraphy

Phosphorus - Total, mp 1
Penulfate digestion
Followed by mraotal o0

Antoxated ascorbie acid
Reduction, or semi-antomated
blosk digestor

Pletingn-Totat?, agl:
Digestion® followed by=

TABLE B (coatinued)

LIST OF APPROVED INORGANIC TEST PROCEDURES

Epal

3533
3532
3531

3841

4131

4154

5.1

3452
3633

w2
522

3402
340t

paLal
332

4201
Lrans
402

Sundard Metbade® ASTM® usast
3500-Ni D

D321
BN E D81
ASHINOL P D3E51-50(A) 1454555
4560-HO) H
{43N0, B D1254-67

1454055

520 B
5310 B DI85 (A or 8
S0P F 1450155
$500-F E DS15-85(A)
nn
45000 C DESESI(C) (1989)  14575-78%
SS00G°G 11576-78%
AL

DIT83-80 (A or B)
4SO0-P BS
i500P E

DS15-58 (4)
4500P F 1450085

131

219

97350% 419D ¥
P ﬁ“

Note 27

o734 p 4%

grass

973.45B°

psn’t
pss'
Rote 34
Note 29

Note 29

Register, November, 1992, No. 443
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i
!
i
i
|

NR 219 i
TABLE B (coalinzed) |
1
LIST OF APFROVED INORGANIC TEST PROCEDURES \{
Parsmeter, Units & Metbod; Epal Susdard Medodet AsTMB usgst Oiter A
AA dizect aspimtion, 251 ams ]
AA fumace, of 2552 :
DCP Note M
52 Ponssiva - Totlf, myl: (
Digestion® folioaed by: )
Afowmic absarption, 2581 M8 1362055 97353 :
[ndzetively coupled plasma, 201" uma
Flame photometric, o 300K D BU2Z3-$2(A) . ;
Colorimetric (cobaltinitiie) 317B¥ :
J
53, Resilee - total, mpL: i
Gravimetie 103-105°C 1603 3408 1375085 ]
i
54 Resides » Gltenable, mpls £
Gravizetric, 16PC 160t BT 1175085 1
55 Residuee - nonfilterable, (FSS). i}
agl: Gravimetric, 160.2 240D 376585 i
103-105°C post wasking of 1esidee J
56 Resife - senlestle, mpl y
Volymetric 1605 BUF
(latall cone) of gravimerric
57 Reshdoe - volatite mpls i -l
Graviseeuic, $30°C %01 BUE 1375368 ]
38 Rbwdivm - Total, ogl: i}
Digestion® foltoned by i
AA dHrect aspirstion 2651 s
Or AA farmace 252 }!
59. Rutbenizm - Tout® ug,-L~ . }
Digestion® followed by: |
AA, direct aspintion 2611 ans |
Or AA formace %12 l
60, Seleatum - Toul® egl: /l
Digestion® foTbmved by ‘l
AA ferzgce, 2 313IB ;]
Inductively covjled plisma, 2077 NWB
or AA (greests bydiide) EITEY] DIS39-58(A) 1346785 |!
!
61. Siica - Dissobved, mpl: J
045 microa filtration: |
Follomzd by smanwsl or i 4500-8{ D D359-84(1) [- 17385 ’
anrozated colvizetric [-2700-85 |
(Molybdasilicar), or
Tedectively corpled plas=a 012 }
|
2 SikerToul!, ngl: }
Digestion’ follraed &5 s ’
Ah direct aspintica, 212 MILBwC 1372055 93271 p 31 {
AA furace, 222 313 B o h
Colorizeric {Dithizore}, 319B¢
Tedugtively voagled plasza, o 207 NP
ncp Note 34 ;
63 Sodivm-Totsl’, mpl: g
Digeetion® followed by
Atomic absorgtion, 1 i e 1373585 9713544 ;
Indectively covpled plasma, w7 uxa i
DCP, er Note 34
Flame phatometric BN D DI423-52(A) '
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TABLE B {rontinzad)

LIST OF APPROVED INORGANIC TEST PROCEDURES

Faneeter, Units & Methods EPA! Stundard Mebods® ASTMB usss! Diter
&l Specific corductanes, pitrombotim
2L 25°C: Wheatstone bridge 1201 2510 B DI5SHA) LA78)85 973,405
65 Sylfate {as SO), mg L
Artomated colorimetiii 350
(besivm chforoanilste),
Gravimetris, oc 3753 450050, Cor D DS516-52(A) (1553) 558
Turbidizetric 3754 D516-85 axcH
. Svifide (35 5}, mgls
Titinetrc (kdize) o 3761 $5008E 13840-85 22845
Colerimetric {methylese Hue) 362 150052 D ‘
67, Sulfite (25 SOy, mpl:
Titimetric (Idine-jodsne) 3171 450080 DI339-84(C)
£8. Sufacust, maL: Colocinetric
(methjdess Mae) 4281 3500 D233053
5. Temperature, °C: Thermometric inl 2508 Note 34
K Thalling - Toul"'. LTS
Digestion® follwwed by:
AA direct aspinbon, 3 ine
AA furnace, o 32 3B
[sductively conpled plasms 207!
. Tio - Tenlf, wgls
I)s'gesﬁon‘ folkmed by
AA direc aspiration or P23t MNilLB 1-3350-7812
AA fureace w22 n3IB
72 TuziweToal, mpl:
Digestios followed by
AA direct aspination , 2831 D
AA fumace, of 2832 Hi38
DCP Note 34
73 Turddiy, NTU: Nepbelometric 1801 21308 DI§59-86a 1-3860-85
¥4 Vanadfon Tobff, mgl:
Digestion® folkrasd by
AA dizect aspintion, 241 o
AA furnsce, 2852 31138
Ieductively conpled plasma, 7 N8
DCP, ot DA1S.88 Note 34
Coloiimetric (Gallic acd) IS0V D D3373-84(A)
{i%3)
5. ZineTetl, ngl:
Diigestion® fofimed by:
AA direct pspintion, 2594 MIIBer T DIGLS{A oz By  1-3500-85 bl ‘ﬁ"
P37
AA foreace, 2492 3B
Isductely coupled plasms, 2077 BTN
DCP, 419043 Now 34
Coloriszetric (Dithizone), o 350020 E
Coleimetric (Zizeon) 3500-Za F Hote 34
TABLE 8 NOTES

U rMersods for Chemical Aralysis of Waser and Wastes, EPA-G004-19-02) United Stites Exviroament) Protection Ageecy,Revised March 1583 and 197 where
appiicatle. Aviilable from Natiesal Technical Information Senice, 5285 Port Royal Read, SpaingfieHd, Virginia 22261,
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1

255tandasd Meikods for (he Exmination of Waler and Wasteapter”, Joint Edikvial Board, American Public Health Association, American Waker Works
Association, 2nd Water Pollation Control Federstion, 17th Edition, 1989, Avallabe from Asmerican Public Health Association, 1015 Fifteenth Street, MW,
Wahisgron, DG 20005,

341991 Annual Book of Standasds, Section 11,01 a5d 11,02, Water ard Environmeatal Techaology, American Society for Testing and Materishy, 1956, Availible
from the American Society for Testing asd Muterials, 1916 Race Sueel, Philadelphis, PA 19103,

* Metbods for Anatais of Ioorgasic Substances in Water and Flvial Sediseots’, LS. Department of e Intericr, US. Geological Servey, Open-File Regort 85-
455, 1989, vakess otieswise stated. Available from US. Geological Survey, 64 § Pickent Street, Aleratdeis, YA 22304,

5 "Official Methorls of Anabysis of the Association of Official Asalytical ChenBts”, meods mans], 15th Editoa (1950) Avaltabe from The Auochitfon of
Official Aralytical Chearlsts, 1111 N. 191h Sireet, Suite 210, Ardingics, VA 22209

€ For the determination of lnts] metals the sample I pod Glrered before grocessing, A digestion procedure is required 4o solubilize suspoadied manerial 524 to
destroy possitle organke mets] complenrs. Two digeston proceduces are given in "Metbods for Chembosl Analysis of Wiater od Wastes, 19797 Oze (£13),is2
vigorons digestion naing nitde acid A less vigoroas digestfon naing itrie and Sydrochokoric 2634 (§.14) Is prefermed; boaever, the axelyst shanld be cantioned ket
this pik digestion may el saflice for all uaple types Particolarly, if 2 coborimetric procedure is ko he employed, it Ix necessary to easure that all ovgaeo-metailic
Eoadn Be broian 5o 1ha1 1he weml I in & Teactive state Tn those sitvations, the vipoross digeation B to be prefomed making certain that at wa Bme doss the tmple
Eo W doymess. Samples conlining large amourts of organic materists sould Hisa benefit by bis vigorous digestion. Use of e graphite fomace techalque,
aductively conpled plavma, as nell 24 determinabtions for cerlain elemenis sych as arsenic, the soble cetsls, meroury, seleaivm, 484 Gualvm require 8 modified
digestion and in il ¢a5es b metdod wrike-np shouH ke corsulted for sp<cific futmetions andior cantions

Note: I the @igestion ircioded in one of rhe othet dpgroved refererces is dilferent than the above, the FPA procedare will be veed

Dissobred metals ace defised 38 those costitzents which wilh pass throygh 2 045 microa membraze filter. Folkeming filtration of b2 sample, the referezoed
provedure for dotal mebals will e followed. Sample digestion for dissolved selils ey 02 omitted for AA (direct aspitation of grapkite furnice) and ICP snalyses
Eroavided the s2mpde solufion bo be azalyzed mects 1he following criteria:

(2) Ras 2 low OOD {<20),

() is visibly rapspareat with a tockidity measnrement of 1 NTU or fess,

{c) is colorless with 1o perceptitle ofor, 11

{4} is of one Bquid phace 224 free of particolste of suspeaded matter folkowing acidification.

TThe foll keat of Metbod 2007, “Iaduetively Coupled Plisna Atanic Emiuion Sprotroretric Metbod for Trace Elemeat Aualysis of Water and Waiks®, s ghvea [a
Appendiz Cof the Federal Regiswer, October 26, 1984 (Part VIIL 40 CFR pert 125). Asailable from the Superintendeat of Docaments, US. Uovernmeat Printing
Onfree, Washington, D.C. 212002

© Mingal diellation is not tequired if comparabifily dala om repressatative effleent smples are on compasy file by show thut (s preliminary diviflarion step It pot
cecessary; baaever, manysl distillation will be required & rasodie any conbroversics.

% Ammonis, Avtomated Eloctrode Meibod, Tndestrial Metbod Nuzber 379.7SWE, dated February 15, 1976, Techaioon AvsoAnshzeidl Availible from Techakon
Izdustrial Systems, Beredict Aveane, Tarmytonm, NY 30591

B1pe approved methad is that cited n “Methods for D iation of Inorganis Subs in Water 2rd Flovial Sedimeats”, USGS TWRI, Book 5, Chapler Al
(19732 Asailatle oa dnter-[ibacy boan

M rpgerican Katiosal Stazdard ca Fhatographic Processing EMseats’, Apal 2, {975 Available from American Natioma) Standards Testitote, 1430 Brosdwry, New
York, NY 10018

12 getected Arnalytical Merbods Approved 224 cited by B Unisd States Envicoameats] Protwction Agessy’, Supplemeat b the Fiflecath Edition of "Stzdand
Metkods for the Fxntuation of Water 3rd Wistewater,” from Awerican Puilic Health Asssiabion, 1015 Fifteenth Sreet, NW, Waskington, DO 20005, 1931
Avaitable o Inter-Bbeary oan.

B The use of cormal and dilfercatial palse vollage ramps o ircrease sessitivity 114 resalution is acceptable

B Carbopsceons blockemical eaygen demand (CBODy) must pof be coofused with the traditioaal BODy fest which measures “iota] BOD." Tie aditien of the
nitrification inhitilor is zot 2 procedusal option, bal mutt be {xcluded 1 report the CBOD, prameler. A dischirger whiate permil requines repoeting the traditionst
BODy zmay 2ol use a witrification inhibior fa (2e procedure for reporting the taalts Oy whea & discharger’s permit specifically stnes CBOD; Is required, can ibe
permitice repodt data obtsiced using the sitrification inbivitor.

Y OIC Creafcsl Orygen Demund Meled. Available froa Oceanography Tnternationa) Corporation, $12 West loop, F.O. Bax 2980, College Sution, TX 7840

¥ Chenical Ongen Demard, Methad $000. Hach Hapdbook of Witer Anafysis, 1979, Availele from Hach Chenical Company, PO, Bax 389, Lovelizd, 00
8537

17 The buck titration methiod will be msed.

#5 ORION Rescazch Tastroction Manwal, Residuat Chorize Elestrode Madel 9970, 1977, Availible from Oriea Research Tecotparates, B4 Mesaoris] Diive,
Cambiidge, MA 02138

Ve approved sethad is thal cited in 1ke Fiandard Mehods for the Framination of Water 204 Wash 1, L4th Edithon, 1976 Available on dnterdibrary loan
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LY Ievestigation of Improved Proceduzes for Measarement of Mill Efflacet and Receiving Water Color”, NCAS] Techaical Belletin No. 253 Decennber, 1971,
Availstle from Natioasl Covacil of (e Paper Industiy for Alr 104 Sream Improvemesty, e, 260 Madison Avenee, New York, NY 10016,

3 Cogper, Bicinchosioate Meibod, Meibod $506, Hach Handbook of Water Anitysix, 1979 Aniilable from Hach Chemical Conpany, PO. Box 389, Loveland, CO
2R XTA

2 After the maneal distillavion i comgleted, the ante-anatyzer matifelds o EPA Metkods 33503 (Cyandde} or 4202 (phesols) are simplificd by cozaectivg the re-
sample lice directly o be sampler. When using he maaifedd setwp shoan in Metbod 3353, the baffer 82 should be replaced with the bulfer 7.6 fored in Method
352

B Frydrogen Toa (pH) Automated Electrode Method, [ndostrial Metbod Number 378I5WA, October 1976, Terholeon AutoAnatyzer L Avaflakle from Technicoa
Industrisl Systems, Benedict Avease, Tamytown, NY 10591,

244, 10-Pheranikrokine Meshad fot [ron, Hach Methad B8, 1950 Available from Hach Cheambes] Company, PO Box 359, Leveligd, CO 80532

B Periadate Obdation Method for Mangavese, Method $134. Huch Handbook of Wasteaater Analyvis, 1979, pp 2113 avd 2117, Awsilstle from Hach Chemical
Compazy, P.0. Box 39, Lovelaed, CO £1537.

3 «Nechods for Anslysis of Organic Sabstazces In Water, by . . Goedditz 204 Eupeze Brown: USGS-TWRI, Book 5, Clupler A3 p 4, 1972 Anailibie (rom
US Geohygical Sanwy, 50 S Pickett Street, Alexandrs, VA 28304,

0 Nitrise Nitroges, Hach Metbed $507. Avsiteble From Hach Chenical Conpany, PO, Box 389, Lovelsnd, CO $2557,
B tuut peior o distilation, adjust ibe soluric scid preserved sempte o pH § itk | + 9 NaOH
P The approved method is that cited In "Stazdard Mettods for the Exsmization of Waler and Wastoezter’, 14th Edition. The colodimetric reaetion is condusted at

apH of 100 + 02 Tie approved meibods are ghven on pp. 57681 of the 14¢h Edition: Method 5104 for dintillitos, Mehos 5108 for the mannal colorimetric
procedire, of Meshod S10C (of the mannal spectrop e progced Asailatle oa inter-Bhaary kb,

N rDirect Desermivabion of Elezental Phosphorss by Gas-Liqaid Chromatography®, by R F. Ad3fson 304 R 5. Ackman, Joarnsl of Chronatography, Vedame 42,
No. 3, pyr 421426, 1970, Available In most piblic Ervares Back volomes of the Josmal of Chromasography are aaifabie from FlsederNorh-Hetlizd, Inc,
Joarval 1nforaation Ceatra, 52 Vanderbilt Avenze, New York, NY 10164,

n Approved metbods for the analysis of sitver Tn induitriol wasteaaeds at cozceatritions of 1 wgl ard above are inadeguate where siver exfon asan inorganic
halife, Shver balides such a5 (ha bromide and chioride are relatively feseluble In reagents szch 2k it 2074 bat are resdily soletle in an agueozs beffer of sodiva
\hosaifate and sedium bpdromde o 3 pH of 12 Therefore, for Irvels of sitver above 1 ma L, 20 mL of sample stosld be dilated 4o 100 mL by adding 40 mL eack
of 2M K250y 204 2M NaDH. Surdards stozld be preqared ia the same parner. For levels of silver belom | mpl the appeoved meibod s watisfaciory.

3 The appeoved methad s that cited in Stendard Methods for the Examivation of Wates a2 Waskesater, 15th Edition, Asailatle on Iater-library koan

B Yhe appeoved method i that cited in "Strodard Methods tor the Exasiaation of Water and Wastesater', 13th Editioa. Asailatle oa nter-fibrary boan

Hegnawer Tenperature-Iuflential Facsost, Fithd Measurament, and Dals Presentation®, by B H. Steveas, Jr, I Ficls, 423 G, P Szoot USGS-TWRI Back 1, -
Chapter DI, 1975, Avaihatie frei US. Geological Syney, 64 S Pickett Street, Alerardiia, YA 220,

35 Zincon Medod of Zine Method $009. Hach Handbook for Watr Analysis, 1979, pp. 22235 a5 2:333. Asaifable from Hach Cieaical Company, P.O. Box 339,
Laveland, OO $0537.

¥ *Direst Corceat Plasma (DCP) Optical Ealssion Spectrozietric Metbed for Trace Elements] Avslysis of Water and Wastes, Metbe 1 AESHIH. 19%6-Revised
1991, Appied Research laboratorics, Teo, 24911 Aveate Stsoford, Yaleacis, CA 31355,
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l\—")) .....
TABLE I (continued)
Lint of Approved Test Procedures for Pesticldes!
Parameter Standara®
micrograms per liter Method EPARY Methods ASTME Other
OCMS 625 6410 B
70, Trifluralin o 6630 B Note 3, p. 7.
TABLE D NOTES
# ~Standard Methods for the lnation of Water and *, 17th Edition, Joint Editorial Beard, American Public Heath Amsociation, American Walcr Works Asociation, and Watcr Pollution Costrol Federation,
1035 Fiftecnth Street, N, W, Washington, DG, 20005, 1989, {lable from American Public Health lation, 1015 Fifrecnth Sweet, N.W,, Washingion, D.C. 20005,

3 v1991 Annual Book of Standards, "Water” Section 1, American Society for Testing and Matcrials, 1980, Avallable [om American Society for Testing and Materials, 1916 Race Streer, Philadelphia, PA 19103

! Pesticldes arc listed In this table by common rame for the i of the reader. Additional pesticides may be found under Table C, where entries aze listed by chemical aame.

2 The full text of methods 608 and 625 arc given in Appendix A of the Federal Register, October 26, 1984 (Part VILL, 40 CFR part 136}, "Test Procedure For Analysis of Organic Polhitant™, The stapdardized test procedute
1 be used 1o determine the method detection Limit (MDL) for these test proccdures I piven ln Appendix B of 40 CFR part 136, "Definition and Procedure for the Determination of the Method Derection Limit'. Available
from the Superintendent of Documents, US, Joverament Printing Office, Washingion, DG 20402

3 "Mathods for Benziding, Chlorinated Organic Compounds, Pentachlorophenol ang Pesticides in Water and Wastowater”, ULS. Envirosmenta] Protection Agency, September, 1978, This EPA publication includes thin-Tayer
chromatography (TLC) methods, ifable from: ORD Publications, CER1, U.S. Envi { Protection Agency, 26 W, St. Claire, Cinelnnati, Ohio 45263,

4 Methads for Analysis of Organic Substances in Water', Book 5, Chapter A3, 1987, Available (rom: UL, Geolopical Survey, 604 S, Pickent Street, Alemndria, VA 2230,

$The method may be cxtended to include a(alpha)-BHC, d{delta)-BHC, cndesulfan i, endosulfan 1, and ¢ndrin, However, when they are Known 1o cxist, Method 608 s the preferred method.

 "Selectcd Analytical Methods Approves and Clted by the Undted States Bnvironmental Projection Agency,” Supplement to the Fifteenth Edition of "Standard Methods (or Examisation of Water and Wi 7 {1981},
ilable feom: American Public Health iation, 1013 15th St N)W,, Washington, D.C. 20005,

? Fach analyst must make an initial, one-fime demonstration of Their Ability to geaerate acceptable precision and accuracy with Metbods 602 and 625 (See Appendix A in 40 CFR pant 136 in accondance with procedures
given in Seetion 82 of each of these methiods, Additionally, ench laboratory, on an oz-going basis, trust spike and analyze 10% of all samples analyzed with Method $08 or 5% of all sacples analyzed with Method 625 10
monitor and evaluate laboratory data quality In accordance with Scctions 8.3 and 8.4 of these methods, When the recovery of any parameter falls outside the warning limits, the analytical results for that parametet in the
unspiked sample are suapect and canaot be reported to demonstrate repulatoty compliance. Available from the Superintendent of Dy Us G Pristing Office, Washington, D.C. 20402
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TABLE F NOTES:

! Palyethylene {P) or Glass (G). For microbiology, plastic semple containers must be made of sterilizable materinis (polypropylene or other autoclavable plrstic)

% Sample preservation should be performed § dintely upon sample collect For composite chemical samples each aliquot should be preserved at the time of collection. When use of an
automated sanmpler makes it impossible to prescrve each aliquot, then chemieal samples may be preserved by maintaining at 4°C uatil positing and sample spHiting are completed.

¥ When any sample i3 1o be shipped by commen carrier or sent through the United States madls, it must comply with the Department of Transporiation Hazardous Materinls Regulations (4% CFR
Part 172). The person offering such material for transportation Is responsible for ensuring such complinmes, For the prescovation requirements of Table J, the Office of Hazardous Materinls,
Materials Tramsportation Bureaw, Department of Transportation has detersingd that the Hazardous Materlals Regulations do not apply to the following materials; Hydrochloric acid (HCI) in water
solutions at corcentrations of 0.04% by welght or less {pH aboul 1,96 or gremer); Nitric acid (HNOy) in water solutions at concentrations of 0.15% by weight or less (pH about 1.62 or greater);
Sulturic ncld (H,SO,) in water solutions at conccatrations 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)

4 Samples should be analyzed 25 3000 &3 possible after colicction, 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 ¢ -70°C, Samples used for toxicity tests are to be used [or 1est initintion or for renewal of test solutions within 36 hours of coliection as grab samples or after removal
(rom composite amplers. Samples for biological or chemical anatysia may be held for longer periods than specified i this table only il the permittee or monitoring laboratory, has data on flle 1o
show that the specific Types of samples under study are stable for the longer tlme, and has received a variance from the Regional Administrator, s. NR. 219.06 some samples may not be stable for
the maximum time period given in the table. A permittec or monitoring laberutory is obligated w hold the sample for a shorter time if knowledge edsts to show that this is necessary to maintain
semple stability.

§ Should oaly be used in the presence of residual chiorine,

¢ Muximum holding time is 24 hours when sullide is present. Optionally =il samples may be tested with lead acetate paper before pH adj in order to ine il sulfide is present, If
sulfide i present it can be removed by the adéition of eadmium niteate powder until o negative spot test is obtained, The sample is filtered and then NaOH is added 1o pH 1L

7 Snmples should be filtered immedintely en-site before adding preservative for dissolved metals,

# Guigance applies to samples to be analyzed by GC, LC, or GC/MS for specilic compounds.

? Samples receiving no pH adjustment must be analyzed within scven days of sampling.

1% The pH adjustment is nol required if acrolein will not e measured. Samples for acrolein reeciving no pH adjustment must be analyzed within 3 days of sampling,

1 VWhen the exractable anslytes of concern fall within a single chemical category, the specified preservation and maximum holding times should be cbserved (or optizum safeguard of sample
inteprity. Whee the analytes of concorn {all within two or more chemicsl ertegories, the sample 1nay be prescrved by cooling 10 4°C, reducing residual chlorine with 0,008% sodium thipsulfate,
storing in the dark, and adjustizg the pH 10 6-9; samples preserved in this manner may be held for seven days before axtraction and for forty days after earaction. Exceptions 10 this optioznal
preservation and holding time procedure are noted In footnote § {re the requirement for thicsulfate reduction of residual chloring), and footnotes 12, 13 (re the analysis of benzidine).

2 1.2-diphenylhydrazine is likely to be present, adjust the pH of the sample to 4.0 + 0.2 to prevent rearrangement 1o benzidine,

¥ Extracts may be stored up 10 7 deys before malysis if storage i conducted under an incrt {oxidaat-tree) atmosphere,

™ For we analysis of diphenyinitrosamine, add 0.008% NayS,0° and adjust pH 1o 7-16 with NaOH within 24 hours of sampling.

B e pH adjustment may be performed upon receipl at the laboratory 2nd may be omitted if the samples are extracted within 72 hours of collection. Eor the analysis of aldrin, add 0.008%
NS0,
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NR 219.06 Lahoratory 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 labora-
tory test results, including effluent toxicity, submitted to the department
under this chapter shall be performed by a laboratory certified or regis-
tered under ch, NR 149, The following tests are excluded from this
requirement;

{1) Temperature,

(2) Turbidity,

(3) Bacteria tests in wastewater effluent,
{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; r, and recr, Register, June, 1985,

No, 366, efi, 7-1-86; renum. from NR 219.07 r. and recr. Tables A through F, Register, No-
vember, 1992, No. 448, eff. 12-1-92; am, (intro.) eff, 7-1-93,

Register, November, 1992, No. 443
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