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State of VV isconsin \ D E P A R T M E N T 0 F N AT U R A L R E S 0 U R C E S 

L, P. Voigt 
Secretory 

BOX 450 
MADISON, WISCONSIN 53701 

IN REPLY REFER TO:-----

STATE OF WISCONSIN ) 
) SS 

DEPART:MENT OF NATURAL RESOURCES ) 

TO ALL TO WHOM THESE PRESENTS SHALL COME, GREETINGS: 

I, L. P. Voigt, Secretary of the Department of Natural Resources and 

custodian of the official records, do hereby certify that the annexed copy 

of Natural Resources Board Order No. W-78-74 (I) has been compared by me 

with the original order on file in this office of the Department of Natural 

Resources, Madison, Wisconsin, and that the same is a true copy thereof, 

and of the whole of such original order; that said order was duly passed 

and published as set forth therein. 

(SEAL) 

IN TESTIMONY WHEREOF, I have 
hereunto set my hand and affixed 
the official seal of the Depart
ment at the Pyare Square Building 
in the City of Madison, this 
31st day of January, 1 75. 

L. P. Voigt, 

THIS IS 100% RECYCLED PAPER 



STATE OF WISCONSIN NATURAL RESOURCES BOARD 

............................................ 
IN THE MATTER of repealing and recreating 
Chapter NR 219 of the Wisconsin Adminis
trative Code pertaining to Analytical Test • 
Methods and Procedures ............................................ 

ORDER NO. W-78-74 (I) 

ORDER OF THE STATE OF WISCONSIN NATURAL RESOURCES BOARD 

REPEALING AND RECREATING RULES 

Pursuant to authority vested in the State of Wisconsin Natural Resources 

Board by section 147.04(5) and Chapter 227, Wisconsin Statutes, the 

State of Wisconsin Natural Resources Board hereby repeals and recreates 

rules as follows: 



"' 
' '~ . I ,r., •: 

CHAPTER NR 219' 
Analytical Test Methods and Procedures 

Applicable to lnt"~rim Effluent Lim:ltat:ions 
Wisconsin Pollutant Discharge Elimination System 

NR 219.01 Purpose. The purpos~ of this chapter is to establish analytical 
test.-1nethods and procedures app11.cable to intr~rim oJfluent limitations· 
for <lischarges from point sources as authorized by section 11+7 .04(5), 
Wisconsin Statutes. 

i 

219. 02 Applicability. The procedu:c2s prescribed herein shall? exc 1::>.J)'l: as 
provided :tn NR 219. 05, be us2d in the d 1at 1erm:t.nation of concentrations 
and quantities of pollutant parameters as required :for: 
(1) An application submitted to the Department for a permit und,9r 

chapter llf 7, WisconsJn Statutes. 
(2) Reports requ:tn:2d to be submltted by dischargers in accordance 

with the cond:ttions of :ls sued permits. 

219.03 Definitions. As used in th:l_B chapter: 
T:Lf. Standard N~thods - m,eans "standard NethodH for the Exand.nat:ton of 

Hater and Haste Water, n 13th Edition, 19'71. Th:Ls publ:tc;at:ion is 
availabla from the Am~rican Public H2alth AsHociat:lon, 101.5 18th 
Street Nl.f, Washington, D. C. 2 0036. 

(2) ASTH - means 11Annual Book of Standards, Par.t. 23, Wat1~r, Atmos
pheric Analysis, 1972. 11 'l'h:ts publication is available from th'2 
American Society for Testing and Materials, 1916 Race Street, 
Philadelphia, Pennsylvania 19103. 

(3) EPA Methods - means nNethods for Ch'cmical Analysis of Wate:r and 
Was,tes, 11 1971, Environm~ntal Protect:ton Agr::ncy, lin8,lytical 
Quality Control Laboratory, Cincinnati, Ohio. Th:l.s publtcatJ.on 
:Ls available from th2 Sup~r:tntendent of Documents, U, S. 
Governm~nt Printing Officl:':, Wash:tngton > D. C. 20402 (Stock 
Numb,ar 5501·-0067). 

(4) Regional Administrator •· the term riR'.?!g:lonal Admin:i.strator" means 
the R2gional Adm:lnistrator of Reg:ton V, U. S" Env:tronmS!ntn.1 
Protection Agency. 
NOTE: Cop:les of the publications id1:=mtifh:;d above, and of the 

publications :referred to in footnotes (3) through ('/) of 
NR 219.06 are availabl~ for inspP-ctfon at the off:Lc.<:\s of 
the depm:tment of natural rosourc2s, the s8cre!tary of 
stat;.":, Hnd the revisot' of stntut,;'"s. 

219. 04 Appl:lcat:lon for Alternate Test :P:toc.,~:rlurss 
-(1) key p2rsor1-!o.-U:'v ap-}.~1:;;1:o_th_<:! R:c.,gD~n3.1-:--Admln:lstrator fo:c approval 

of an alternative test proc2dut'2. 
(2) 'J.'}F:' applicant shall submit h:i.s nppl:i.cation to th'" Rsgiont11 

Adrn:LniBtrator th-r.ou3h th:c: Dr;:partrnent. 
(3) An applicat::lon for an alt2-rnate tsst proce<lm~ro: shall be made by 

letter in triplicate~ and 
(a) Provide th~ name and nddress of the responsible psrson or 

f:trm 1M1ldn;; th2 clic.charg6: (if not the applicant), th~ nurnkn.· 
of th:::: "'exist:tng or p.0.nd:Lng pr=.rm:tt, th~ nam~ of the :ls suing 
agr:mcy? aud ths dischm~g'~ s,erlal m.ttn1Je:r, 



... 

(b) 

(c) 

(d) 

- 2 -

Identify the pollutant or paramet~r for which approval of 
an alternate testlng procedure is be:lng requested, 
Provide justification for using testing procedures other 
than those spf~cifj_ed :ln NR 219 ~ and 
Provide a detailed description of the proposed alternate 
test p:rocedure) togsther with rf!ferenc.es to published 
studies of the applicab:U:i.ty of th<a alternate test procedm::e 
to thre efflu.ents in question •. 

219. 05 A-e..prova~..f_41te:fD;:tte. T~st ____ Proc_"::_dures 
(1) The R1agional Administrator has final responsib:tli.ty for app1~oval 

of any alternate test procedure. 
(2) Within thirty days of receipt of an application> tha Departm0nt 

will forward such application, tog":ther with its recommf:ndat:lons, 
to the Ragional Administrator. Where th"-" Director recomrn2mds 
rejection of the application for sc1entif:lc and technical reasons 
which he provides, the Regional AdministrA.tot· shall deny the 
applicat:i.on. 

(3) Within ninety days of his receipt of an applicatfon for an 
alternate t,f:!.st procedura, the Reg:l.onal Admin:1-strator w:lll not:lfy 
the appl:LcA.nt and the Department ag0ncy of approval or rej ect:ton? 
or shall specify thz additional information wh'ich :ts required to 
determini:! whether to approve the proposed test procedux·e. 



l\1R 219. 06 

Pa:rarneter and units 

General analytical methods: 
1. Alkalinity as CaC03mg CaC03/liter. 

2. B.O.D. five day mg/liter. 
3. Chemical o::xygen dema.~d (C.O.D.) 

mg/liter. 
4. Total solids mg/liter. 
5. Total dissolved (filterable) 

solids mg/liter. 
6. Total suspended (nonfilterable) 

solids mg/liter. 
7. Total volatile solids ng/liter. 
8. Ammonia (as N) mg/liter. 

9. Kjeldahl nitrogen (as N) 
mg/liter. 

10. Nitrate (as N) mg/liter. 

ll. Total phosphorus (as P) mg/liter. 

12. Acidity mg CaC03/liter. 

13. Total organic carbon (TOC) 
mg/liter. 

14. Hard.i."ess--total mg 
CaC03/liter 

15. Nitrite (as N) rn:~/liter. 

• £>.nalytical methods for trace m2tals: 
l e Al . . . ,2 /""t _o. urru.m.:un--i:;oi:a~ · mg .Ll er. 
1 7 A "'- . . ~-i 2. /1 .. _ .. ni 1..romon:T--""COt;&..t.. : mg _J.. ~e:r. 

18. Arsenic--total !rg/liter. 

, o B . . , , ? /" '.J.. 
..!..; ., s.:ri un:--~o·ca.:... - mg .lJ.. "'er. 

- LIST OF .APPROVED TEST PROCEDURES 

Method 

Titration: electrometric, manual or auto
mated method--methyl orange. 

Modified winkler or probe method 
Dichromate reflux. 

Gravimetric 103-1050 C. 
Glass fiber filtration 180° C. 

Glass fiber filtration 103-105° C. 

Gravimetric 550° C. 
Distillation--nesslerization or tritration 

automated phenolate. 
Digestion + distillation--nesslerization or 

titration automated digestion phenolate. 
Cad.mi um reduction; brucine sulfate; automat

ed cadmium or hydrazine reduction. 

Persulfate digestion a.~d single reagent 
(ascorbic acid), or manual digestion, 
and automated single reagent or stan
nous chloride. 

Electrometric end point or phenolphthalein 
end point. 

Combustion--in~rared method.l 

EDTA titration; automated colorimetric 
atomic absorption. 

Manual or automated colorimetric diazoti
zation . 

Atomic absorption. 
Atomic absorption.4 
Digestion plus silver diethyldithiocarba:rnate; 

atomic absorption. :3 
Atomic absorption.4 

References 
Standard EPA 
Methods ASTM Methods 

p. 370 

p. 489 
p. 495 

p. 535 

p. 537 

p. 536 

P· 469 

p. 458 
p. 46l 

p. 526 
p. 532 

P· 257 

P· l79 

P· 210 

P· 65 
P· 62 
P· 210 

p. 143 

p. 219 

p. 124 

p. 42 

p. 148 

p. 702 

p. 170 

p. 6 
p. 8 

p. 17 

p. 280 
P· 275 

P• 278 

p. 282 
P· 134 
P· 141 
p. 149 
p. 157 
P· 170 
p. l75 
P· 185 
p. 235 
P· 246 
p. 259 

p. 221 

P· 76 
P· 78 
P· 185 
p. 195 

p. 98 

p. 13 



Parameter and units 

20. Beryllium--totaJ.2 mg/liter. 

2l. Boron--total mg/liter. 
22. Cadmiu:m--total2 mg/liter. 

23. Calcium--total2 mg/liter. 
24. Chromium VI mg/liter. 

25. Chromiu.m--tota12 mg/liter.' 

26. Cobalt--total2 :mg/liter. 
27. Copper--total2 rng/li ter. 

28. Iron--totaJ.2 mg/liter. 

29. Lead--total2 mg/liter. 

30. Magnesium--tota12 mg/liter. 

31. Magnanese--totaJ.2 mg/liter. 
32. Mercu_ry--total mg/liter. 
33. Molybdenum--total2 mg/liter. 
34. Nickel--total2 :mg/liter. 
35, Potassium--total2 mg/liter. 

36. Selenium--total mg/liter. 
37. Silver--total2. 
38. Sodium--total2 mg/liter. 
39. T11allium--total 2 mg/liter. 
40. Tin--total2 mg/liter 
41. TitaniuB--total mg/liter. 
42. Vanadium--tota.J..2 w~/liter. 
43. Zinc--total2 mg/liter. 

Anal:rtical metJ.'lods for nutrien~cs 9 

anions~ and organics: 
1 1 0 . . . ( 1\lJ' ;1·. i+i.;. ,_ rgani c nrcrogen \as .:.1 } mg 1:ter A 
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Method 

Aluminon; atomic absorption. 

Curcu.min. 
Atomic absorption; colorimetric. 

EDTA titration; atomic absorption. 
Extraction and atontic absorption; colori-

metric. 
Atomic absorption; colorimetric. 

Atomic absorption.4 
Atomic absorption; colorimetric. 

do 

do 

Atomic absorption; Gravimetric. 

Atomic absorption. 
Flameless ato:inic absorotion. 5 
Atomic absorption. 4 - · 
Atomic abso:r-Ption; colorimetric4 
Atomic absorption; colorimetric; flame 

photometric. 
Atomic absorption. 3 
Atomic absorption.4 
Flame photometric; atomic absorption. 
Atomic absorption4 

do 
do 

Atomic absorption;4 Colorim~tric. 
Atomic absorption; Colorimetric. 

Kjeld&~l nitrog~n :minus ammonia nitrogen. 

References 
Standard E-PA 
Methods ASTM Methods 

p. 67 
p. 2l0 
P· ~9 
p. 210 p. 692 p. 101 
p. 422 
p. 84 p. 692 p. 102 
p. 429 p. 94 

p. 210 p. 692 p. 104 
p. 426 p. 403 

p. 692 
-p. 210 p. 692 p. 106 
p. 430 p. 4lO 
p. 210 p. 692 P· 108 
p. 433 p. 152 
p. 210 p. 692 p. 110 
p. 436 
p. 210 p. 692 p. 112 
p. 416 
p. 201 
p. 210 p. 692 p. 114 

p. 413 p. 692 
p. 283 p. 326 p. 115 
p. 285 

p. 210 
p. 317 p. 326 I'· 118 

P· l57 
p. 210 p. 692 p. 120 
p. 444 

p. 468 p. i.49 



Pararneters and units 

'~-). Ortho-phosphate (as P) :ng/li ter. 

46. Sul~ate (as S04) mg/liter. 

47. Sulfide (as S) mg/liter. 
48. Sulfite (as SO 3) mg/liter. 
49. Bromide mg/liter. 
50. C'nloride mg/liter, 

51. Cyanide--total mg/liter. 

52. Fluoride mg/liter. 

53. Chlorine--total residual 
mg/liter. 

54. Oil and grease mg/liter. 

55. Phenols mg/liter. 
56. Surfactants mg/liter. 
57. Algicides mg/liter. 
58. Benzidine mg/liter. 
59. Chlorinated orga:::i.ic compounds 

(except pesticides) mg/liter. 
60. Pesticides mg/liter. 

P~"alytical methods for physical and 
biological parameters: 
61. Color :;:latinum.-coba..lt uni ts or 

dominant wave-length, h"L~e, 

luminance, purity. 
62. Specific conductance 

:m-1-10/ cm at 250 C. 
63. Tur"bidity jad:son u..11its. 
64, Fecal streptococci bacteria 

m).Illbe1~/100 ml, 

See Hote at tend of Table I 
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References 
Method Standard EPA 

Direct single reagen-b; automated single 
reagent or stannous chloride. 

Gravimetric; turbid.imetric; automated 
colorimetric--barium chloranllate. 

Titrimetric--iodine. 
Titrimetric; iod.ide-iodafe. 

do 
Silver nitrate; meYcuric nitrate; automated 

colorimetric-ferricyanide. 
Distillation-~silver nitrate titration or 

pyridine pyrazolone colorimetric. 
Distillation-~SPADNS. 

Colorimetric;· ·amperometric titration. 

Liquid-Liquid extraction with trichloro-
trifluoroetha:rie. 

Colorimetric, 4 AJJ.:P. 
Methylene blue colorimetric. 
Gas chromatography·. 6 
Diazotization--colorimetric.7 
Gas chromatography. 6 

Gas chromatography.6 

Colorimetric; spectrophotometric. 

Wheatstone bridge. 

Turbidimeter. 
ltJPN; membrane :filter; plate count. 

Methods ASTM Methods 

p. 532 

p. 331 
p. 334 
p. 551 
p. 337 

p. 96 
p. 97 
p. 397 

p. ·171 
P· 174 
p. 382 

P• 254 

p. 502 
p. 339 

p. 160 
p. 392 

p. 323 

p. 350 
p. 689 
:p. 690 
p. 691 

p. 42 

p. 51 
p. 52 

p. 261 
p. 216 
p, 23 
p. 21 
p. 556 

p. 191 

p. 223 

p. 445 
p. 619 

p. 163 

p. l.f67 

p. 235 
p. 246 
p. 259 
p. 286 
p. 288 
p. 294 

p. 29 
p. 31 
p. 41 

p. 64 

p. 232 
p. 131 

p. 38 

P· 284 

P· 308 

~ 



Para.meters and units 

65. Coliform bacteria (fecal) 
number/100 ml. 

66. Coliform bacteria (total) 
number/ 100 ml . 

Radiological parameters: 
67. Aluha--tot2l uCi/liter. - ~ 

68. Alpha--cou..~ting error pCi/liter. 
69. Beta--total pCi/liter. 
70. Beta--counting error pCi/liter. 
71. Radiu:m--total pCi/liter. 
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Method 

MPN; membrane filter. 

do 

Proportional counter; scintillation counter. 
do 

·Proportional counter.t 
do 

Proportional .counter; scintillation counter. 

lA number of such systems manufactured oy various companies are considered to be comparable in their performance. In 
addition, another technique, based on Combustion-Methane Detection, is also acceptable. 

2For the determination of total metals the sample is not filtered before processing. Choose a volume of sample approp~iati 
for the expected level of metals. If much suspended material is present, as little as 50-100 ml of well-mixed sample will 
most probably be sufficient. (The sample volume reg:_uired may also vary proportionally with the number of metals to be 
determined. ) 

Tr&'1.sfer a re:presentative aliquot of the well-mixed sample to a Griffin bea.~er and add 3 ml of concentrated distilled 
EN03. Place the bea?::.er on a ~otplate and evaporate to dryness making certain that the sample does not boil. Cool the 
beaker and add another 3 :ml :portion of distilled concentrated RN03. Cover the beaker with a watch glass and return to the 
hotplate. Incresse the temperature of the hotplate so that a gentle reflux action occurs. Continue heating, adding add
ition al acid as necessary until the digestion is complete,. generally indicated by a light colored residue. Add ( l: l with 
distilled water) distilled concentrated HCl in an amount sufficient to dissolve the residue upon warming. Wash down the 
bea."tser walls and the w:stch gls_ss vri. th distilled water and filter the sa."lllple to remove silicates and other insoluble material 
that couJd i::log the atomizer. Adjust the volume to some predetermined value based. on the expected metal concentrations. 
The sample is nmr ready for a...>J.alysis. Concentrations so determined shall be reported as 1rtotal11

• · 

3see D. C. Manning, "Tecl:mice,l Notes 11
, Atomic Absorption Newsletter, Vol. 10, Ho. 6 p. 123, 1971. Available from Perkin

Elmer Corporation, Hain Avenue, Norwalk, Connecticut 06852. 
4Atomic 2"b:sorption method avail2.ble from_ MethoCl.s Develoyment and Q,uali ty Assurarice Research Laboratory, National 

~nviromnental Research Center, USEPA, Cincinnati, Ohio 45268. 
5For updated :method, see: Jcurnal of the .Americe.n Water Works Association 64, ITo. 1, ·pp. 20-25 (Jan. 1972) or ASTM 

Method D 3223-73, 11.merica.'1. Society for Te2ting a.~d Materials Headg_uar'cers, 1916 Race St. 9 Philadelphia, Pe. 19103. 
6rnteri:m urocedures for algicid.es, chlori::ated. oraa.CJ.ic comn01L."ld.s, and uesticides can be obtained from the Methods 

Development.,_ and Qutli ty Assur.snce Research Lacoratozy, r.Ta.tio;_al. Envi~o:m!1.~ntal Research Center 3 USt<!"PA, Cincin..."lati, Ohio 45268. 
T:senzidine may be esti:c.:?..ted by the method of M.A .. El-Dib= nColorimetric Determination of Aniline Derivati-v-es in :Natural 

- ·' . F -,.,,- n., M II - . - -"' " ~ • ' • :.. 00 i,., • • 1 r. -al . • - ,...,, . t -~ I -) 1':r ,- , .,_ - 9 ..,.1 1 ~,., '=' - ..., Qn \·:a:-cez-s ·, .. ~.J..-.L:~r.:, ....... ~.~::.ti, iJJurna..L O.L --cne 1~s0c::..e,-c~on or c~icJ..a..i.. .till )'Cl.Cal. ivr..errn..s s ~ vo. '~ si ... ~o. o !) l\JOVo; J_ f-· p:p. _,jQ'..;-..L.:;: 1~1. 
·- ., " > "' - I 1"''..-:..S e prescreenl:C.6 mcasl.1_!-emer.rc. ! .J 

l2-5-73 sb 

~ 7.?-·~·2c)_,,,.YOr;767J_ 



The foregoing rules were approved and adopted by the State of Wisconsin 

Natural Resources Board on December 20, 1974. 

The rules contained herein shall take effect upon publication in the 

official state newspaper. 

Dated at Madison, Wisconsin ~~-J_a_n_u_a_r_y __ 3_1~, __ 1_97_5 ________ ~ 

STATE OF WISCONSIN DEPAR OF NATURAL RESOURCES 

(SEAL) 


