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TO ALL TO WHOM THESE PRESENTS SHALL COME, GREETINGS: 

I, Bruce B. Braun, Deputy Secretary of the Department of Natural 
Resources and custodian of the official records of said Department, do hereby 
certify that the annexed copy of Natural Resources Board Order No. TS-45-9l 
was duly approved and adopted by this Department on June 25, 1992. I further 
certify that said copy has been compared by me with the original on file in 
this Department and that the same is a true copy thereof, and of the whole of 
such original. 
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IN TESTIMONY WHEREOF, I have here
unto set my hand and affixed the 
official seal of the Department at 
the Natural Resources Building ~ 
the City of Madison, this ;2/..:;...,---: 
day of September, 1992 
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ORDER OF THE STATE OF WISCONSIN NATURAL RESOURCES BOARD 
REPEALING, RENUMBERING, AMENDING, REPEALING & RECREATING AND CREATING RULES 

IN mE MA1TER of repealing subch. I title, ss. NR 
149.03(11), 149.03 (23), subch. II title, 149.14(2), 
149.14(3) Note, 149.14(3)(i), 149.14(4), subch. III title, 
149.23, 149.24, 149.25, 149.26, 149.27, 149.28, subeh. IV 
title 149.44(2), 219.03(3) & (4), and 219.06; renumbering 
s. NR 219.07; amending ss. NR 149.02, 149.03(5)(a) to 
(e), 149.03C5)(g) to (i), 149.03(5)(k), 149.03(5)
Note,149.03(6), 149.03(13) to (17), 149.03 (22) and (29), 
149.04(2), 149.04 Table 1, 149.05(1)(b) and (e), 
149.05(2) to (3) and (5), 149.06(1) tO (1)(e), 
149.06(2)(b)6, 149.06(1) Note, 149.07(1)(b)3, 
149.07(1)(e), 149.07(1)(e) to (f), 149.07(4), 149.11(2) 
Note, 149.11(3), 149.11(5), 149.13(1), 149.13(3) to (5), 
149.13(7), 149.13(10) to (11)(b), 149.14(1), 149.14(3)(a) 
to (5)(f)3, 149.14(3)(g) to (h), 149.14(3)(j)1 to (j)3, 
149.14(3)(k), 149.14(5), 149.41(1), 149.44(1), 
and 219.04; repealing and reereate ss. NR 149.03 (5)(1), 
149.03(18), 149.05(1)(g), 149.06(4), 149.07(2) to (3), 
149.07(5),149.11(1), 149.11(4), 149.12, 149.13(2), 
149.13(6), 149.21,.149.22, 149.42, 157.20, 157.21, 
219.03(1), 219.05, ch. NR 219 tables A, B, C, D, E & F, 
and 347.06(5) & (6); and creating s. NR 149.01 Note, 
149.03(5)(m), 149.03(8h) and (Sq), 149.03(21m), 
149.03(22m), 149.03(26g), 149.03(26r), 149.03(29m), 
149.03(33), 149.04(3), 149.05(1)(h) and (i), 149.06(1)(e) 
to (g), 149.06(5), 149.07(lm), 149.11(6) to (7), 
149.14(3)(f)4, 149. 14(3) (j)4, 149.14(6), 149.41(3), and 
149.46 of the Wisconsin Administrative Code pertaining 
to laboratory certifieation and registration, preservati<?n 
procedures and laboratory procedures. 

Analysis Prepared by Department of Natural Resourees 

Statutory authority: ss. 144.79(8), 144.95, 147.08(1), and 227.11, Stats. 

Statutes interpreted: ss. 144.79(8), 144.95, and 147.08(1),Stats., 

1'5-45-91 

The effeet of amending ch. NR 149 is to incorporate improvements relating to the enforcement of 
current rule requirements, restrueture the test eategories, add test eategories for the certifieation and 
registration of laboratories testing effluent toxicity and petroleum hydrocarbons, address short comings in . 
the eurrent rule, clarify the rule, and simplify the rule. 

The effeet of repealing and reereating tables A, B, C, D, E & F win be to delete out of date analytical 
referenees, eite more current analytieal referenees, add analytieal methodology not preoviously eited, and 
precribe sample preservation procedures. The reereated tables refleet the federal requirements which 
were revised in the Ju.ne 15, 1990, August 15, 1990, and October 8, 1991, federal registers. 

The effeet of repealing and reereating ss. NR 157.20 and NR 157.21 is to update the referenees cited for 
analytical methodology and clarify the request for alternate test procedure approval. 
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The effeet of amending ss. NR 347.06 (5) and (6), is to c\arify the requirements for sample preservation, 
analytical procedures, and use of a certified or registered laboratory when testing sediment samples. 

SECrION 1. Subehapter I (title) of chapter NR 149 is repealed. 

SECTION 2. NR 149.01 Note is created to read: 

NR 149.01 Note: Certification or registration by the state of Wisconsin under this chapter i$ not an 
endorsement or guarantee of the validity of the data generated. 

SECTION 3. NR 149.02 is amended to read: 

NR 149.02 APPLICABILITY. (1) E~{eept as prozdeee ifk suhs. (2) a'fte (3) , 
the provisions of suhehs.' I, II & IV are app1ieah1e This ehapter app1ies to 
1aboratories app1ying for eertifieatie'fts eertifieation or registratio'fts 
registration and 1aboratories ho1ding valid eertifieation or registration, 
where department ru1es require 1aboratory tests to be done by a eertified or 
registered 1aboratory. 

(2) The provisiens of suhehs. I, III & IV are appHcahle Subseetion NR 
149.21 appHes to laboratories applying for eertifieation and laboratories 
holding valid eertifieations for the analysis of samples for the safe drinking 
water program under ss. ~m 109.12, 109.13, 109.14, 109.21, a'fte 109.22 ch. NR 
109. 

(3) This ehapter ~ does not eppHeahle apply to the eertifieation or 
registration of laboratories for baeteriologieal or radiologiea1 ana1yses . 
. Laboratories sha11 be eertified or approved by the department of hea1th and 
social serviees for such testing where department ru1es require the testing to 
be done by a eertified or approved 1aboratory. 

Note: Administrative eodes requiring ana1yses to be done by a eertified 
or registered 1aboratory are: ehs. NR 109, 110, 113. 123, 131, 132, 140, 145, 
150, 157, 158, 180, 181, 182, 210, 211, 212, 219-eftd~ 347. 508. 550. 605 and 
630. 

SECTION 4. NR 149.03 (5)(a) to (e), (g) to (i), and (k) is amended to read: 

NR149.0S (5) "Authoritative souree" means the following sourees: 
(a) "Methods for Chemical Analysis of Water and Wastes", EPA-600/4-79-

020, Environmenta1 Monitoring and Support Laboratory, 26 West St. Claire 
Martin Luther King Drive, Cincinnati, Ohio 45268, Revised 1983, inc1uding EPA-
600/4-84-017, March, 1984. 

(b) "Code of Federa1 Regu1ations tide 40, Part 136, AppeHdixeies 
Appendieies A and B", U.S. Government Printing Offiee, Washington, D.C. 20402, 
1987. 

(e) "Test Methods for Eva1uating Solid Waste, Physica1/Chemica1 
Methods", SW-846, EPA, Office of Solid Waste and Emergency Response, 401 M 
Street, S.W., Washington D.C. 20460, July, 1982 November. 1986, ine1uding 
upeate HUfflher 1, 1984 December 1987 and November 1990 updates. 

(d) "Standard Methods for the Examination of Water and Wastewater", 
~ 17th ed., American Public Hea1th Association, 1015 Fifteenth Street NY, 
Washington D.C. 20005, ~ 1989. 

(e) "~1991 Annua1 Book of ASTM Standards, Seetion 11.01 ftH6~ 11.02, 
and 11.04. Water and Environmental Techno1ogy", American Society for Testing 
and Materia1s, 1916 Race Street, Philadelphia, PA 19103. 

-_!.-' 

r--, t ' 

(g) "Handbook for Sampling and Samp1e Preservation of Water and < ,', 
Wastewater", EPA-600/4-82-029, Environmental Monitoring and Support ~. 
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Laboratory, D.S. Environmental Protection Agency, 26 West St. Claire Martin 
Luther King Drive, Cincinnati, Ohio 45268, September, 1982. 

(h) "Techniques of Water-Resources Investigations of the United States 
Geologica1 Survey, Methods for Determination of Inorganic Substances in Water 
Fluvial Sediments", Book 5, Chapter Al, U.S. Geo1ogica1 Survey, Lakewood, 
Colorado 80225, 1989. 

(i) "Handbook for Analytica1 Quality Control in Water and Wastewater 
Laboratories", EPA 600/4-79-019, Environmental Monitoring and Support 
Laboratory, U.S. Environmenta1 Protection Agency, 26 West St. Claire Martin 
Luther King Drive, Cincinnati, Ohio 45268, March, 1979. 

(k) "Official Methods of Analysis of the Association of Offieia1 
Ana1ytiea1 Chemists, ~ 15th edition, Association of Offieia1 Ana1ytiea1 
Chemist, P.O. Box 540, Washington, D.C. 20044, ~ 1990. 

SECTION 5. NR 149.03 (5)(1) are repea1ed and reereated to read: 
NR 149.03(5) (1) "Methods for the Determination of Organi e Compounds in 
Drinking Water", EPA/600/4-88/039 and EPA/600/4-90/020, Environmenta1 
Monitoring Systems Laboratory, Cineinnati, OH 45268. 

SECTION 6. NR 149.03 (5)(m) is ereated to read: 
NR 149.03 (5) (m) "Methods for the Determination of Meta1s in Environmenta1 
Samp1es", EPA/600/4-91/010, Office of Research and Deve1opment, June 1991. 

SECTION 7. NR 149.03 (5) Note is amended to read: 
NR 149.03 (5) Note: Copies of these pub1ieations are avai1ab1e for inspeetion 
at the offiees of the department of natural resourees, the seeretary of state, 
and the revisor of statutes. Copies of "authoritative sourees" 1isted in . 
pars. ftt1-;-(b) , (d), (e), (f), (h), (i), (j), and (k) may be obtained at the 
addresses given. Copies of "authoritative sourees" 1isted in par. (e) may be 
obtained from the Government Printing Offiee, Room 190, Federa1 Building, 517 
East Wiseonsin Avenue, Mi1waukee, Wisconsin 53202. Copies of "authoritative 
sourees" 1isted in pars. ~(g)~ ftft6 (1). and (m) may be obtained from the 
National Teehniea1 Information Service, 5285 Port Roya1 Road, Springfie1d, 
Virginia 22161. (703) 487-4650. 

SECTION 8. NR 149.03 (6) is ameded to read: 
NR149.03 (6) "Blind standard" means a standard or a samp1e with a ~ 
~eu~t va1idated concentration of ana1yte from an externa1 souree in whieh the 
eoneentration of the ana ly te is unknown to the ana1yst but is known to the 
laboratory manager or designee. 

SECTION 9. NR 149.03 (8h) and (8q) are ereated to read: 
NR 149.03 (8h) "Confirm" means to ana1yze a samp1e by a second proeedure or 
with a different ehromatography column or deteetor that verifies the 
identification of organie compounds. 

(8q) "Correetive action" means actions tending or intended to correet a 
qua1ity eontro1 fai1ure. 

SECTION 10. NR 149.03 (11) is repea1ed. 

SECTION 11. NR 149.03 (13) to (17) are amended to read: 
NR 149.03 (13) "Known standard" means a samp1e prepared or aequired by a 
1aboratory with a known coneentration of an ana1yte used to ea1ibrate or 
verify the ea1ibration of the ana1ytiea1 equipmefit system. 
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(14) "Laboratory" means a faci1ity, subsidiary faeiIities, er braneh 
feeiIities under eemmen ownership and eentrel which performs tests in 
connection with a program which requires data from a certified or registered, 

Note: A facility consisting of a laboratory and annex within 5 miles of 
the one another may be considered as one laboratory, 

(15) "Limit of detection" means the lowest concentration level that can 
be determined to be significantly different from a blank for that enalytieel 
test methed and sample matrix. 

(16) "Limit of quantitation" means the eeneentratien ef an analyte at 
whieh ene ean state with a stated degree ef eenfidenee fer that analytieal 
test methed and sample matrix that an analyte is present at a speeifie 
eeneentratien in the sBHlple tested level above whiehquantitative results may 
be obtained with a speeified degree of confidenee. 

Nete: The abeve "limit ef deteetien" and "limit ef <tuantitatien" 
definitiens are intended te be equivalent te the definitiens in eh. NR 140 fer 
"limit ef deteetien" and "limit ef <t\:1antitatien." 

(17) "Method of standard addition" me ans an analytieal technique used 
to quantify samples whose matriees differ signifieantly from those of the 
known standards whieh is aeeomplished by analyzing the sample m±Ked and 
mixtures of sample with at least 3 known standards and a blank, plotting the 
response versus added eoneentration and extrapolating the plot to determine 
the original eoncentration of the analyte in the sample. 

SECTION 12. NR 149.03 (18) is repealed and'reereated to read: 
NR 1~9.03 (18) "Method blank" me ans a sample of reagent grade water whieh is 
proeessed through all preparation steps and the analytieal method at the same 
time and in the same manner as the samples are processed. 

Note: When analyzing samples whieh are other than aqueous matriees the 
use of a matrix-matehed method b1ank may be advisable. The matrix blank may 
not eontain the ana ly te above the 1ev~1 of deteetion. 

SECTION 13. NR 149.03 (21m) is ereated to read: 
NR 149.03 (21m) "Qua1ify" means to place a written statement aceompanying the 
test results which identifies anoma1ies eneountered in generating the data. 

SECTION 14. NR 149.03 (22) and (29) are amendeq to read: 
NR 149.03 (22) "Qua1ity eontro1 limit" me ans the ea1eu1ated aeeeptanee limits 
deterrnined using a proeedure from an authoritative source for duplieate 
replieate and spiked samp1e analysis that have been determinee \:1sing a 
preeed\:1re from an a\:1thoritative se\:1ree or other gua1ity eontro1 eheeks. 

(29) "Spiked samp1e" means a d\:1plieate rep1ieate samp1e to whieh a 
known amount of the ana1yte has been added to determine percent reeovery. 

SECTION 15. NR 149.03 (22m) is ereated to read: 
NR 149.03 (22m) "Raw data" means any 1aboratory worksheets, reeords, 
memoranda, notes, or exaet copies thereof, that are the resu1t of origina1 
observations and aetivities of an analysis and are neeessary for the 
reeonstruetion and eva1uation of the analysis whieh may inc1ude photographs, 
mierofilm or mierofiehe copies, computer printouts, magnetie media, and 
reeorded information from automated co11eetion systems. 

SECTION 16. NR 149.03 (23) is repea1ed. 

SECTION 17. NR 149.03 (26g), (26r), (29m) and (33) are ereated to read: 
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NR 149.03 (26g) "Replieate sample" means 2 equal aliquots taken from the same 
sample eontainer and analyzed independently for the same eonstituent. 

(26r) "Revoeation" means eaneel1ation of a laboratory/s eertifieation 
or registration. 

(29m) "Suspension" means a temporary eanee11ation of a 1aboratory/s 
eertifieation whieh does not require an on-site eva1uation for reinstatement. 

(35) "Unfami1iar samp1e" means a samp1e for whieh the 1aboratory has 
either no information or questionab1e information from previous 
eharaeterizations of samp1es from the same souree, or a samp1e for whieh there 
is no information on the process generating it. 

SECTION 18. NR 149.04 (2) is amended to read:' 
NR 149.04 (2) The safe drinking water test category has specific requirements 
which are described in subeh. III ana certificatien shall he fer each analyte 
within this test eategery s. NR 149.21. 

SECTION 19. NR 149.04 (3) is created to read: 
NR 149.04 (3) The eff1uent toxicity test category has specific requirements 
which are described in s. NR 149.22. 

SECTION 20. NR 149.04 Tab1e 1 is amended to read: 
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No. Test Category 

1. Oxygen Utilization 

2. Nitrogen 

3. Phosphorus 

4. Physical 

5. General I 

6. General II 

7. GeReral I II 

~~ General ~ III 

TABLE 1 
Test Categories 

Key Analyte 

Total BODs 

Each analyte for 
which 
certification or 
registration is 
desired except 
nitrite. 

Total Phosphorus 

Total Suspended 
Solids 

Ghleriee Hardness 

Each analyte for 
which 
certification or 
registration is 
desired. 

~fe refereRee 
S B:ftlp le 

No referenee 
sample 
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Analytes In 
Test Category (Ineludes all 
forms of the given analytes) 

Biochemical oxygen demand, 
carbonaceous biochemical oxygen 
demand.:.. 

Nitrate as Nitrogen, Nitrite as 
Nitrogen, Ammonia as Nitrogen, 
total Kjeldahl Nitrogen. 

Orthophosphate, Phosphorus...... 0 
Total Solids, Dissolved Solids, 
Volatile Solids, Total Suspended 
Solids, Oil and Grease. 

Alkalinity/Acidity, Gh1eriee, 
Bromide, Chlorophyll a, Color, 
Hardness,8ulfate Silica, 
Silicate, Sulfide, Sulfite, 
Surfactants. 

Chemieal Oxygen Demand, 
Chloride, Cyanide, Fluoride, 
Sulfate, Total Phenolie 
Compounds.:.. 

Bremiee, Oe1er, Oder, Oil and 
Orease, Speeifie Ge'fleuetanee, 
Sulfiee, Sulfite, SurfaetaRts, 
Tureieity 

Gerresivity, EP Toxieity, 
Ignitability, Reaetivity, Waste 
Fingerprinting Analyses, Total 
Organie Carbon, Total Organie 
Halide, Toxieity Charaeteristi~r"~ 
Leaching Proeedure. "-.:,.j;; 



No. Test Category 

-9-;-1L.. Me tal s I 

~~ .Metals II 

~IO. Organies; 
Purgeable by Gas 
Chromatography or 
Gas Chromatography/ 
Mass Spcct~emctc~ 
Speetrometry 

TABLE 1 
Test Categories 

Key Analyte 

Gepper efia Geemium 
Eaeh analyte for 
whieh 
eertifieation or 
registration is 
desired. 

Eaeh analyte for 
whieh 
eertifieation or 
registration is 
des ir e d ..... 

T~icftlereetftefie 
efia Befif!Cfie 
Representative 
purgeable 
analytes. 
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Analytes In 
Test Category (Ineludes all 
forros of the given analytes) 

Aluminum, Antimony, Arsenie, 
Barium, Beryllium, Bismuth, 
Boron, Cadmium, Caleium, 
Chromium, Cobalt, Copper, Iron, 
Gela, Iriaium, Lead, Lithium, 
Magnesium, Manganese, Mereury, 
Molybdenum, Nickel, Gsmium, 
Pellealum, Pletinum, Potassium, 
Rhealum, Ruthenium, SLlicefi, 
Selenium. Silver, Sodium, 
Strontium, Thallium, Tin, 
Titefiium, Tun~sten, Vanadium, 
and Zine, ena Zireenium. 

Aluminum, AfitimefiY, Arsenie, 
Berium, Beryllium, Bismuth, 
Berefi, Geemium, Gelelum, 
Ghremlum, Gobelt, Geppcr, Iren, 
Gold, Iridium, Leea, Lithium, 
Ke~neslum, Hefi~efiese, Mereury, 
Me 1)"13 aefium, Nieltel, Osmium, 
Palladium, Platinum, Petesaium, 
Rhodium, Ruthenium, Selefiium, 
Silieon, Silycr, Seaium, 
Strefitium, !hellium, Tifi, 
TitaniUID, Tungsten, Venedium, 
Zine, and Zireonium. 

Purgeable Haloearbons, Purgeable 
Aromaties, Aerolein, 
Aeryloni trUe. 



Table 1 Continued 

No. Test Category 

~ll. Organies; 
BasejNeutral 
Extraetables by Gas 
Chromatography or 
Gas 
ChromatographyjMass 
Speetrometer 
Speetrometry 

~12, Organie 
Organies; Acid 
Extractables by Gas 
Chromatography or 
Gas 
ChromatographyjMass 
Speetrometer 
Speetrometry 

~13. Organies; 
Extractables by 
Liquid 
Chromatography 

~14. Organies; Acid 
Extractable 
Pestieides 

Key Analyte 

1?-;-P: DDT and 
Dieldrin 
Representative 
analytes within 
eaeh analyte group 
for whieh 
eertifieation or 
registration is 

. desired. The 
following groups 
are ineluded: Base 
Neutral 
Pestieides, 
Phthalate Esters, 
Nitrosamines. 
Polynuelear 
Aromaties, and 
Haloethers. 

Pentaehlorophenol 
Representative 
Acid Extractable 
Organic analytes. 

~l'aphthale'fte 

Representative 
Polynuclear 
Aromatic 
Hydrocarbons or 
Pesticides 
analyzable by 
liguid 
chromatography. 

~ 
Representative 
Acid Extractable 
Pesticides. 
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Analytes In 
Test Category (Ineludes all 
forms of the given analytes) 

Benzidine. Phthalate Esters, 
Nitrosamines, Orga'ftoehlorine 
Pestieides, Nitroaromaties, 
Isophorone, Polynuelear Aromatic 
Hydrocarbons, Haloethers, 
Nonpurgeable Chlorinated 
Hydrocarbons, Base Neutral 
Extractable Pestieides (e.g., 
Atrazine, Cyanazine, Phorate, 
Linuran, and Butylate). 

Phenolic Compounds. 

( ..... . . \ 
. '.; 
~-" 

Benzidines, Polynuclear Aromatie 
Hydrocarbons, Pesticides subject 
to Liquid Chromatography (e.g., 
earbofuran, oxamyl, and 
methomyl). 

2,4-D, 2,4,5-T, Picloram, 
Chloramben, and other acid 
extractable pestieides. 



Table 1 Continued 

No. Test Category 

16. Pestieicles net 
ineluclecl in ether 
test eategeries 

~ Organies; Petroleum 
Hydroearbons 

th16. Organie 
Pelyehlerinatecl 
Biflhenyls Organies; 
Organoehlorine 
Compounds 

Key Analyte 

No referenee 
saffiflle; for eaeh 
analyte for whieh 
eertifieatien or 
registrBtien is 
clesirecl the 
BeeurBey ancl 
flreeision clata 
(acecfltBele 
aeeercling te an 
authoritative 
seurce) shall bc 
submi Hca te 
aCHlenstrBte the 
aeility te flerferm 
the ability te 
flerierm the 
analysis. See s. 
NR 149.13 (11) . 

Gasoline Range 
Organies (GRO). 
Diesel Range 
Organies (DRO) , 
Total Reeoverable 
Petroleum 
Hydroearbons 
(TRPH). Petroleum 
Volatile Organie 
Carbon (PVOC), 

PCB (Celftf!len 
Areeler) 
Representative 
analytes within 
the Aroelors and 
Organoehlorine 
pestieides groups 
for whieh 
certifieation or 
registration is 
desired. 
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Analytes In 
Test Category (Ineludes all 
forms of the given analytes) 

Alclieare, Ethy1ene Dibromicle, 
ana ClYflhesBte, ancl ether 
flestieiacs. 

Gasoline Range Organies. Diesel 
Range Organies. Petroleum 
Volatile Organie Carbon (PVOC), 
and Total Reeoverable Petroleum 
Hydroearbons (TRPH). 

Polyehlorinated BiphenyIs and 
Organochlorine Pesticides. 



Table 1 Continued 

No. Test Category 

~17. Organies; 
Polyehlorinated 
Dibenzo-P-Dioxin 

~~ Safe Drinking 
Water 

Key Analyte 

No referenee 
sample; for eaeh 
analyte for whieh 
eertifieation or 
registration is 
desired the 
aeeuraey and 
preeision data 
(aeeeptable 
aeeording to an 
authoritative 
souree) shall be 
submi~ted to 
demonstrate the 
ability to perform 
the analysis. See 
s. NR 149.13(11). 

Eaeh ana ly te Q.I: 
ana ly te group for 
whieh 
eerdfieation is 
desired. 
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. Analytes In 
Test Category (Ineludes all 
forrns of the given analytes) 

Polyehlorinated 
Dibenzo-P-Dioxin, 
Polyehlorinated Dibenzo-P-Furan. 

t-:', \ . 

Arsenie, Asbestos. Barium, 
Cadmium, Chromium, Copper. . 
Fluoride, Lead, Mercury, Nitrate, 
as Nitrogen, Nitrite as Gl 
Nitrogen. Selenium, Silver, 
Alaehlor. Atrazine. Carbofuran. 
Chlordane. Dibrornochloropropane. 
Endrin, Ethylene Dibrornide. 
Heptachlor. Heptachlor Epoxide. 
Lindane, Methoxychlor, 
Polychlorinated Biphenyls. 
Toxaphene, 2,4-D, 2,4,5, - TP, 
Total Trihalomethanes, Benzene, 
Vinyl Chloride, Carbon 
Tetrachloride, 
1,2-eQichloroethane, 
~Irichloroethy1ene, 

1,1-eQichloroethylene, 
1,1,1-~Irichloroethane, 

para-eQichlorobenze. 1.2-
Dich1oropropane. Ethylbenzene. 
Chlorobenzene, 0-

Dich1orobenzene. Styrene, 
Tetrachloroethylene, Toluene. 
Trans-1,2-Dichloroethylene. 
Xylenes. 



Table 1 Continued 

No. Test Category 

~19. Any Sing1e 
Ana1yte or Group of 
Ana1ytes 

20. Eff1uent Toxieity 

Key Ana1yte 

That Ana1yte~ 
Ana1ytes from that 
Group (where 
referenee samp1es 
are ava il ab le 2 • 

No Referenee 
Sample 

Analytes In 
Test Category (Ineludes all 
forms of the given ana1ytes) 

Thet Aftelyte. Per Reguest. 

Aeute Invertebrate Toxieity. 
Aeute Vertebrate Toxieity. 
Chronie Invertebrate Toxieity. 
Chronie Vertebrate Toxieity. 

Nete: The test eetegery fer me teIs I aaes nat centein ersenie, mereury, er 
selenium. These metels eleng with ell the metels in metels I een he feuna in 
metels II. 

SECTION 21. NR 149.05 (l)(b) and (e) are amended to read: 

NR 149.05 (1) (b) Annual fee for eaeh test eategory exeept ~safe drinking 
water and the eff1uent toxieity test eetegary eategories - $25 

(e) Annual fee for safe drinking water test eategory - $300. If a 
1aboratory only wishes eertifieation for nitrate-nitrogen. the fee is $50. 

SECTION 22. NR 149.05 (l)(g) is repealed and reereated to read: 
NR 149.05 (1) (g) On-site evaluation fee for enforeement follow-up evaluation 
- Aetual eost of evaluation. 

SECTION 23. NR 149.05 (l)(h) and (i) are ereated to read: 
NR 149.05(1) (h) Annual fee for effluent toxieity test eategory - $300 

(i) Annual fee for laboratories accepted under reeiproeity agreements -
$150 . 

SECTION 24. 
(2) 
(3) 

Ammend s. NR 149.05 (2), (3) and (5). 
REFUNDS. Fees are not refundable. exeept for overpayment. 
USE OF FEES. Fees shall be used to offset the eost to the 

department for eertifieation and registration of laboratories, referenee 
sam~les, laboratory evaluations, diseretionary aeeeptanee of data, 
reeiproeity, and eolleetion of fees. 

(5) PRORATED·FEES. For laboratories applying for initial eertifieation 
or registration, fees shall be prorated at ~ of the annual fee if ~he 
laboratory is applying after Jenuary 1 the midpoint of the eertifieation or 
registration period. 

SECTION 25. NR 149.06 (l)(intro.), (a) to (l)(e) are amended to read: 
NR 149.06 (l)(intro.) The fellawing reeera9 Reeords shall be retained by the 
eertified or registered laboratory for a period of 3 years from the date of 
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analysis. The department may require by written notice that this period be 
extended if the department has initiated legal action involving the test 
results. Records to be retained include but are not limited to records of the 
following: 

(a) A recercl ef samples Samples processed so that any sample may be 
traced back to the analyst, date collected, date analyzed. and method used 
including raw data, intermediate calculations, results, and the final report. 

(b) Quality eontrol data for spikes, cluplicates replieates, reagcftt 
method blanks, blind standards, referenee samples, ealibration standards and 
known standards, Ouality eontrol results shall be traeeable to all of the 
associated sample results. 

(e) Quality eontrol limits for cach parameter spikes and replieates. 

SECTION 26, NR 149.06 (l)(e) through (g) are ereated to read: 
NR 149.06 (1) (e) Preservation status of samples on arrival. 

(f) Correetive actions as required in s. NR 149.14 (3) (k). 
(g) Log books, beneh sheets, journa1s or notes neeessary to demonstrate 

that method or 1egal requirements have been met. 

SECTION 27. NR 149.06 (1) Note is amended to read: 
NR 149.06 (1) Note: Chapter NR 109, safe drinking water program eefttaiftecl ift 
suech. III, requires that the aetual ehemieal samp1e resu1ts be retained for 
10 years by the ageney responsible for the drinking water supply. 

SECTION 28. NR 149.06 (2)(b)6 is amended to read: 
NR 149.06 ·(2)(b) 6. Loeation, date, eol1eetor's name and time of sampling. 

SECTION 29. NR 149.06 (4) is repealed and reereated to read: 
NR 149.06 (4) Upon the department's request, a eertified or registered 
1aboratory shal1 submit to the department reeords, under sub. (1), from any 
subeontraeted laboratories. 

SECTION 30. NR 149.06 (5) is ereated to read: 
NR 149.06 (5) Reeords deseribed under subs. (1) and (2) shall be hanclled in a 
manner to ensure their permanenee and security. Handwritten reeords sha11 be 
reeorded in ink. Eleetronie reeords may be a110wed if the process safeguards 
against eorruption, loss and inappropriate alterations. 

SECTION 31. NR 149.07 (1)(b)3, (e), and (e) to (f) are amended to read: 
NR 149.07 (l)(b) 3. Refereftce Aeeeptab1e referenee samp1e resu1ts when 
required under s. NR 149.13. 

(e) Speeify the methodo10gy to be used to analyze for eaeh test 
antieipated to be proeessed by the 1aboratory within eaeh test category for 
whieh certification or registration is requested. This methodo10gy sha11 be 
aeceptab1e under s. NR 149.11 er NR 149.21. 

(e) Agree to al10w the department or its representative to inspeet the 
1aboratory to determine eomp1ianee with this ehapter, with prior notice exeept 
as provided in s. NR 149.41(1). 

(f) Submit to the department aeeeptab1e resu1ts on referenee samp1es 
for test eategories requiring referenee samp1es. The 1aboratory sha11 provide 
aeeeptab1e resu1ts on 2 eonseeutive referenee samp1es if unaeeeptab1e resu1ts 
are obtained on 3 eonseeutive referenee samp1es for the same ana1yte or 
ana1yte group. 

SECTION 32. NR 149.07 (1m) is ereated to read: 
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NR 149.07 (1m) A laboratory may not apply and the department may not accept 
applieation for additional eertifieations or registrations or reapplieations 
when: 

(a) A notice of violation has been issued for violations of this 
ehapter, and the problems eausing enforeement have not been correeted. 

(b) An adrninistrative order has been issued for violations of this 
ehapter_, the problems eausing enforeement action have not been eorreeted and 
the time period of suspension or revoeation is in effeet. 

(e) A laboratory is not in eomplianee with this ehapter at the time it 
voluntarily relinquishes its eertifieation or registration, problems existing 
prior to relinquishing its eertifieation or registration have not been 
eorreeted and 6 months have not e1apsed sinee the vo1untary action was 
undertaken. 

SECTION 33. NR 149.07 (2) to (3) are repea1ed and reereated to read: 
NR 149.07 (2) EVALUATION. For a 1aboratory to beeome eertified or 
registered, sueeessful eompletion of an on-site laboratory evaluation is 
required. The on-site evaluation of an applieant laboratory sha11 be 
eompleted within 90 days from reeiept of materials speeified under sub. (3) 
(a), (b) and (e) unless mutua1ly agreed upon by the app1ieant 1aboratory and 
the department. Onee a laboratory is eertified or registered, if the 
laboratory wishes to beeome eertified or registered in additiona1 test 
eategories, the department may waive the requirement for an on-site 1aboratory 
eva1uation. 

(3) ISSUANCE OF CERTIFICATION OR REGISTRATION. The department shal1 
issue the eertifieation or registration to the app1ieant within 20 business 
days of reeeipt of the eomp1eted app1ieation. The app1ieation is not 
considered to be eomp1ete until all of the following requirements are 
satisfied: 

(a) 
and (2), 

(b) 
(e) 
(d) 

Reeeipt of the eompleted applieation form as deseribed in subs. 

Payment of the annual fee, 
Sueeessful performance on referenee 
Sueeessful eompletion of an on-site 

samples, and 
eva1uation. 

SECTION 34. NR 149.07 (4) is amended to read: 

(1) 

NR 149.07 (4) RENEWAL OF CERTIFICATION OR REGISTRATION. (a) Certifieations 
and registrations sha11 be renewed prior to Ju1y 1 of eaeh year. If the 
laboratory uses the diseharge monitoring report guality assuranee samples for 
any or all of its referenee samples. then the renewal date sha11 be prior to 
January I. Prior to J~ly 1 the renewal date the department sha11 , by letter, 
request eaeh eertified or registered laboratory to submit the fee for the next 
year, referenee samp1e results, and to indieate ehanges in the laboratory's 
eertifieation or registration status. 

(b) In order to renew eertifieation or registration, the required fee 
shal1 be paid and the 1aboratory sha1l have aeeeptable referenee sample 
afia1ysis aRd res~lts req~ired ~fider a. ~m 149.13(4) aha11 ee eempletea results 
prior to renewa1. 

SECTION 35. NR 149.07 (5) is repealed. 

SECTION 36. Subehapter II (title) of ch. NR 149 is repea1ed. 

SECTION 37. NR 149.11 (1) is repealed and reereated to read: 
NR 149.11 (1) The ana1ytieal methodo1ogy used for a speeifie test sha11: 
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(a) Be appropriate for the test and sample matrix. 
(b) Be the analytical methodology required by applicable state and 

federal regulations. 
(e) Be selected from an authoritative source specified by the 

department if methodology is not prescribed by state and federal regulations. 
When methods are not available in authoritive sources that meet the needs of 
the department, the department may.specify or allow methods from other 
sources. 

(d) Enable the laboratory to quantitate at levels required by the 
department. If the required level cannot be met by the methods available 
under par. (b) or (e), then the method with the lowest limits of deteetion 
shall be selected. 

(e) Be available to the analyst. 
Note: Analytieal methodologies required by state ±ftw regulations are in 

ehs. NR 109, 219, ~ 508 and 605. Those required by federa1 ±ftw regu1ations 
are in 40 GFR 136, 141 and 261. 

SEGTION 38. NR 149.11 (2) Note and (3) are amended to read: 
NR 149.11 (2) Note: Samp1e eo11eetion methods required by state tew 
regulations are in ehs. NR 218, and 140 ana 181. 

(3) Sample preservation proeedures and holding times required by state 
and federa1 ~ regu1ations shall be fol1owed. If the samp1e preservation 
proeedures and holding times are not required by state or federa1 tews 
regulations, the samp1e preservation proeedures and ho1ding times estab1ished 
in the ana1ytiea1 methodo1ogy sha11 be followed. If the methodology does not 
establish samp1e preservation proeedures or holding times, proeedures in the 
authoritative sourees shall be followed. If the sample is ~ improper1y 
preserved or if the ho1cting time of the sample exeeeds the holding time 
required under this seetion, the laboratory shall report this faet with the 
results. 

Note: Sample preservation proeedures and holding times requirea ey 
fcaera1 laware given in 40 GFR 136. ch. NR 219, "Test Methods for Evaluating 
Solid Waste" as eited in s. NR 149.03(5)(e), and may be speeified in the 
analytieal methods. 

SEGTION 39. NR 149.11 (4) is repealed. 

SECTIaN 40. NR 149.11 (5) is amended to read: 
NR 149.11 (5) If requested, the 1aeeratery aBaB aetermine the limit of 
quantitation and limit of deteetion sha1l be determined in aeeordanee with ~ 
NR 149.03(5)(e) ana (j) a method speeified by the department. 

SECTIaN 41. NR 149.11 (6) to (7) are created to read: 
NR 149.11 (6) When a method of analysis speeifies a validation procedure, the 
va1idation proeedure shal1 be eomp1eted before samp1es ean be analyzed and 
reported to the department. The resu1ts of this validation proeedure shall be 
doeumented and kept on file for 3 years. 

(7) A eopy of the methodo1ogy used by the laboratory for eaeh analyte 
analyzed shall be avai1ab1e to the ana1yst. 

SEGTION 42. NR 149.12 are repealed and recreated to read: 
NR 149.12 ALTERNATE METHODOLOGY; Laboratories may use alternate 

methodologies other than those prescribed in ch. NR 149 if EPA has granted an 
approval for the ir use. The laboratory shall provide to the department a copy (f'- ~, 
of EPA's written approva1 for the use of the altemate method.' ~,;.' 
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Note: A1ternate methodo1ogyapprova1 by EPA is required by state ~ 
regu1ations in eh. NR 219 and by federa1 ~ regu1ations in 40 CFR 136, 141, 
260 and 403. 

SECTION 43. NR 149.13 (1) is amended to read: 
NR 149.13 REFERENCE SAMPLES. (1) Laboratories applying for 

eertifieation or registration shall analyze referenee samples where required 
for eaeh test eategory for whieh the laboratory applies for eertifieation or 
registration. In order to beeome eertified or registered the referenee sample 
resu1ts sha11 meet the aeeeptanee limits ealeulated by the referenee sample 
provider. Referenee sample results shall ee reperted te the department. The 
referenee sample aeeeptanee.limits of the provider and the units of 
eoneentration shall be provided to the department with the referenee sample 
results. 

SECTION 44. NR 149.13 (2) is repealed and reereated to read: 
NR 149.13 (2) Where eertifieation or registration in a test eategory is based 
on more than one ana ly te, the laboratory shal1 have at 1east 80% of the 
results aeeeptab1e to be eertified or registered for the test eategory. 

SECTION 45. NR lL~9 .13 (3) to (5) are amended to read: 
NR 149.13 (3) The departmef'it may pre· .. ide eaeh eertified laeeratery with A 
eertified laboratory shall sueeessfu11y ana1yze and report results of one 
referenee sample for eaeh test eategory for whieh the laboratory seeks 
eertifieation. The department may reguire a maximum of 3 referenee samp1es 
per year for eaeh of the test eategories for whieh the 1aboratory seeks 
eertifieation, er the laeeratery may preeure its eWf'l referenee samples. ~ 
A-registered 1aboratory shal1 sueeessfu11y ana1yze and report resu1ts of one 
referenee sample per year may ee preYided for eaeh test eategory for whieh the 
1aboratory seeks registration er the laeeratery may preeure its e'Nn referenee 
samples. Referenee samples sha11 be obtained from the department Wiseonsin 
state laboratory of hygiene or a souree approved by the department. Referenee 
samples shall ee previded if requested. The eest ef previding this serYiee 
shall ee eilled to the laeoratery requesting the referenee samples. The 
follewing is department sha11 maintain a list of approved referenee samp1es 
soureeS7...:.. 

(a) United States envirefll!lental proteetien ageney, diseh~rge moniterin~ 
quality assuranee stuay referenee samples. 

(e) U.S. environmental proteetion ageney, perfermanee evaluation 
referenee samples. 

(e) State laeoratory of hygiene. 
(d) Other referenee sample previders are aeeeptaele en a ease ey ease 

easis. Criteria for approving ~ providers ine1ude all of the following 
ttr-e: 

~isl The means of ea1eu1ating the aeeeptanee limits sha11 be at 1east 
as stringent as the ealeulation of aeeeptanee limits for the department's 
referenee samples those used by the Wiseonsin state 1aboratory of hygiene. 

~ihl The aeeeptanee limits are provided to the 1aboratory by the 
referenee samp1e provider after the samp1e resu1ts and aeeeptanee limits are 
provided to the department. 

~iQl The referenee samp1e provider agrees that the aeeeptanee limits 
or the true va1ue wi11 not be provided to the 1aboratory before it is provided 
to the department. 

(4) For renewa1 of eertifieation or registration, referenee samp1es 
provided ey the deflartment or a souree from an approved unaer sue. (3)(d) 

- 15 -



souree shall be analyzed and reported to the derartment hetween Fehruar)' 1 and 
Hereh 31 of eaeft year referenee sample provider. If the results of this 
referenee sample do not meet the aeeeptanee limits, analysis of an additional 
referenee sample may be required under sub. (7). Additional referenee sample 
results may bc submittea after Hareh 31. 

(5) For referenee samrIes not issued by the department, a given A 
laboratory's results are aeeeptable if they are within the referenee sample 
provider's aeeeptanee limits. 

SECTION 46. NR 149.13 (6) is repealed and reereated to read: 
NR 149.13 (6) The Wiseonsin State Laboratory of Hygiene shall use standard 
statistieal methods, with the eoneurrenee of the eouneil, to determine the 
aeeeptanee limits. 

SECTION 47. NR 149.13 (7) and (10), (ll)(intro.) and (b) are amended to 
read: 
NR 149.13 (7) If a labora~ory does not meet the aeeeptanee limits of the 
referenee sample provider'or the aepartment, the department may investigate 
the reason for the failure and require a second referenee samp1e. The 
laboratory sha11 ana1yze and report the results for the second sample to the 
department within 30 days of reeeipt of the second sample, unless an extension 
is requested and granted. If the second referenee sample results do not meet 
the aeeeptanee limits, the department may initiate an assessment of the 
1aboratory's quality eontrol reeords to determine if the 1aboratory is 
following its qua1ity eontral pragram. 

(10) Registered 1aboratories sha1l qua1ify the tests results of the 

, 
\. 

ana1ytes in the test eategories in whieh the laboratory has failed to meet C .. ' 
aeeeptanee limits on -3- 2 eonseeutive referenee samp1es. Certified .. / 
laboratories may be reguired to gua1ify' the test resu1ts of the analytes in 
the test eategories in whieh the 1aboratory has fai1ed to meet aeeeptanee 
limits on 2 eonseeutive referenee samples, 

(ll)(intro.) For test eategaries 16 and 18 eategory 17, no referenee 
sample is required. The laboratory shal1 demonstrate, upon applieation for 
eertifieation or registration, aeeeptable preeision and percent reeovery based 
on duplieate rep1ieate analysis and spiked sample analysis. The fol1owirig 
information sha11 be submitted: 

(b) Results of 15 samp1es ana1yzed in duplieate replieate using the 
above submitted methodology. Samples chosen for duplieate rep1ieate analysis 
shall be representative of those types typica11y ana1yzed by the laboratory. 
The samples sha11 ine1ude the range of expeeted eoneentrations. If the 
expeeted eoneentration would be below the deteetion limit, the samples shal1 
be spiked to raise the eoneentration to a deteetable level. 

SECTION 48. NR 149.14 (1) is amended to read: 
NR 149.14 (1) Eaeh 1aboratory sha11 maintain a qua1ity eontrol program. The 
guality eontrol program shall inelude a written qua1ity assuranee plan .. The 
quality eontrol pragram data shall be doeumented and such doeuments shal1 be 
available, upon request, to the department. 

SECTION 49. NR 149.14 (2) is repealed. 

SECTION 50. NR 149.14 (3)(a) to (f)3 are amended to read: 
NR 149.14 (3) At a minimum, the qua1ity eontro1 program sha11 eonsist of: 

(a) Ca1ibration and maintenanee of all test instruments and equipment 
as neeessary to maintain aeeuraey. 
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(b) A ealibration done or a known standard analyzed el" li ealibratieft 
~on eaeh analysis day. The instrument response for the known standard 
shall be within the pre-established limits under par. (e). A calibration 
shall eonsist of at least 3 standards and a blank exeept as allowed in 
approved methods using ion seleetive eleetrodes or induetivelv eoupled plasma . 

. Note: Using only 3 ealibration standards presumes that the working 
range is within a limited linear region of the curve for the analvte of 
eoneern. The aetual number of ealibration points used should be based upon 
the width of working range and the shape of the ealibration eurve and shou1d 
insure the aeeuraev of the determination. For most inorganie analvses. the 
blank is ineluded in the ea1ibration curve. A eorre1ation eoeffieient of at 
least 0.995 genera11v indieates aeeeptab1e eharaeterization of the eurve; 
however. for some organie analvses a eorrelation eoeffieient of at least 0.990 
ean be more reasonablv expeeted. For ana1yses reguiring a higher degree of 
aeeuraey. additional standards and a higher eorre1ation eoeffieient are 
desirable. 

(e) A known standard analyzed after the analysis of 20 samp1es, if 20 
or more samples are ana1yzed in an ana1ysisday. The instrument response for 
the known standard shall be within the following pre-established limits: 

1. For test eategories 2, 3, 6, ~~, tG ~ and for total organie earbon, 
total organie halide, ehleride, and hardness, aRd s~lfate, the pre-established 
limit shall be ±10%, unless an approved method specifies otherwise. 

2. For test eategories 10, 11, 12, 13, 14, 15, 16, and 17, aRd 18, the 
pre-estab1ished limits shall be ±15%. un1ess an approved method speeifies 
otherwise. 

3. There is no requirement to analyze a known standard for 
alka1inity/aeidity, eerresivity, EP teKieity, igRitability, reaetivity, 
gravimetrie tests, titratimetrie tests, color. odor and analysis under test 
eategeries eategory 4 ftftd-7. 

4. For test eategory 1, a known standard shall be analyzed after the 
analysis of 20 samples or onee a week. The limits on this quality control 
eheck shall be as established in an authoritative source or those established 
by the" provider. " 

5. For test category ~ 19 the pre-established limit shall be 
appropriate for the test. 

(d) At least one reageRt method blank sha1l be ana1yzed on each 
analysis day, for those tests for which reageRt method b1anks are appropriate. 
For certain tests, a nonreacted sample may be used as a blank. There is no 
reguirement to run a b1ank for solids testing. 

Nete; ReageHt blaHles are Ret apprepriate fer certaiH tests sttCn as 
alltaliRity/acidity, ceHdttctivity, hardRess, igRita-eility, aRd pH. NeRreacted 
sffiftple blaRlts are apprepriate fer eertaifl eelermetrie, aRd t~rbidillletrie testa 
stteh as the s~lfate tttrbidimetrie test, siliea melyedesilieate test, aRd the 
phespher~s aseereie aeid test. 

(e) A dttplieate replicate sample"shall be run after the analysis of 10 
samples for eaeh matrix type. un1ess the methodo10gy specifies otherwise. ~ 
these metnedelegies whieh reqttire that tne sample eettle ee extraeted, 
d~plicate samples sha11 be talteH iR the field te iRsttre represeRtative 
sffiftples. No rep1ieate samp1es are needed for oil and grease. 

(f) Spiked samples shall be analyzed for eaeh matrix type except when 
the method of standard addition is used. The spiking of the sample shall be 
done before any extraetion or digestion. The frequency of spiked analysis 
shall be as eited in the approved method or authoritative soureet If no 
fregueney is givent then the minimum fregueney sha1l be: 
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1. As required in the autheritative seurees After the analysis of 10 
samp1es, for test categories ±± 10 to t& 17, ~ 19, tota1 organic ha1ide and ( 
tota1 organic carbon. If no frequeney is given in the authoritative souree, 
then the frequeney shall he after the analysis of 10 samples. 

2. After the analysis of 20 samp1es, at a minimum, for test categories 
2, 3, ~6, 8,and 9, 10, and fer chleride, hardncss, sulfate, and hremide. 

3. No spiked analysis is required for test categories 1 and 4 and for 
a1ka1inity/acidity, chlorophyl1 a. color, EP tOKicity, pH, oi1 ans grcasc, 
s1'ecific censuctancc, sulfide, su1fite, turhidity, eerresivity, ignitability, 
reaetivity, and gravimetrie tests, or tests where appropriate standards are 
not avai1ab1e for spiking. 

SECTION 51. NR 149.14 (3)(f)4 is ereated to read: 
NR 149.14 (3)4. Samp1es for analysis by the toxieity eharaeteristie 1eaehing 
proeedure (TCLP) or EP toxieity must be spiked after the extraction at the 
frequency eited in this paragraph. 

SECTION 52. NR 149.14 (3) Note is repea1ed. 

SECTION 53. NR 149.14 (3)(g) to (h) are amended to read: 
NR 149.14 (3)(g) Quality eontrol limits for duplieate replicate sample and 
spiked sample analysis shall be calculated for eaeh matrix type using a method 
from an authoritative souree. When guality eontrol data shows a dependeney on 
concentration. the laboratory shall ealeulate separate eontrol limits to 
address the eoneentration dependeney. For laboratories with less than ~ 20 
quality control results within 12 months, the laboratory may set quality 
eontrol limits based on information given in the authoritative sources,~ O. '~:';' 
laboratory experience, or the experience of other laboratories. ~ 

(h) If the results of known standards. spiked samples. or duplieates 
replieates exceed quality control limits, corrective action shall betaken by 
the laboratory. If it is determined hy the laberatery that the diserepaney 
has affeeted past sample results, When the attempted eorreetive action does 
not solve the problem the laboratory shall reanalyze the affeeted samples or 
qualify the results baek to the last aeeeptable quality eontrol check. The 
results are qualified by reporting that the laboratory analysis was not within 
the aeceptance limits for this test. 

SECTION 54. NR 149.14 (3)(i) is repealed. 

SECTION 55. NR 149.14 (3)(j) is amended to read: 
NR 149.14 (j) A hlind' standard Blind standards shall be analyzed, ~ 
availft'ele fer that ana ly te , every 4 menths fer 3 times a year if a standard is 
available and the ana ly te was analyzed during the previous 4-month period. 
Analysis of blind standards shall meet all of the following reguirements: 

~ Analysis shall be eonducted for each analyte in test categories 1 to 
±G ,2, t6- 15, and 20, if the analyte was anaIYEed during the previeus 4 !!Ienth 
peried 19. 

L.. A hlind standard shaB ee analYEcd e'very 4 !!Ienths Analysis shall be 
eonducted for one analyte in each test eategory in test categories ~ 10 to ~ 
14, tr 16, and 18, if an anaIyte within these tcst eategaries was analYEcd 
during the previeus 4 menth peried li. 

~ If the result for any analyte does not fall within the limits 
established by the provider or the laboratory, eorreetive action shall be 
-taken by the laboratory and an additional blind standard shall be anaIyzed to 
verify that the corrective action was successful. 
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SECTION 56. NR 149.14 (3)(j)4 is created to read: 
NR 149.14 (3)(j)4. The b1ind standard sha11 be ana1yzed at 1east 3 months and 
no 10nger than 5 months after the previous blind standard. 

SECTION 57. NR 149.l4(3)(k) is amended to read: 
NR 149.14(3)(k) Where duplieete replicate, spikes, and other quality contro1 
limits are exceeded, documentation shall be available to the department, upon 
request, indicating what corrective action was taken to bring the resu1ts back 
wi thin limi ts . 

SECTIaN 58. NR 149.14 (4) is repealed. 

SECTIaN 59. NR 149.14 (5)is amended to read: 
(5) If it has been determined that an organic analyte is present in e 

an unfamiliar sample, the 1aboratory shal1 iftfarm the dete user if the results 
have 8eeft eeftfirmed by li secand analysis 'with li different methedelegy confirm 
the results, unIess the analysis is done by mass spectrometry. 

SECTIaN 60. NR. 149.14 (6) is created to read: 
(6) The quality control requirements of subs, (3) and (5) do not app1y 

to non-tracelevel analyses condueted under a waste analysis p1an reguired by 
s. NR 630.13 for treatment, storage and disposa1 faeilities or for other 
faeilities required to prepare a waste analysis plan in aecordanee with the 
requirements speeified in s. NR 630.13. At a minimurn. the gua1ity control 
specified by the methodology eited in the approved waste analysis p1an shal1 
be followed. 

SECTIaN 61. Subehapter III (tit1e) of ch. NR 149 is repealed. 

SECTIaN 62. NR 149.21 is repea1ed and reereated to read: 
NR 149.21 REQUIREMENTS FOR SAFE DRINKING WATER·CERTIFICATION. This 

seetion applies to those laboratories certified under test category 18 and is 
for the purpose of qualifying laboratories to perform compIianee monitoripg 
under ch. NR 109. 

(1) FLUORIDE. Fluoride analyses required under s. NR 109.705 need not 
be performed by a certified laboratory. 

(2) FREE CHLORINE RESIDUAL. Free chlorine residual and tota1 chlorine 
residual analyses required under s. NR 109.705 need not to be done by a 
certified laboratory. 

(3) ANALYSIS FOR pH. Analyses for pH required under s. NR 109.14 need 
not be done by a certified laboratory. 

(4) TURBIDrTY. Turbidity analyses as required under s. NR 109.41 need 
not be done by a certified laboratory. 

Note: 40 CFR 141.28 excludes turbidity, free chlorine residual and pH 
from certification. 

(5) REQUIREMENTS FOR INORGANIC CHEMICALS. To receive certification to 
eonduct analyses for asbestos, barium, cadmtum, chromium, copper, fluoride, 
lead, mercury, nitrate, nitrite and selenium the laboratory shall: 

(a) Analyze reference samples for these substances, provided by EPA or 
another approved source, and achieve quantitative results on the analyses that 
are within the following acceptanee limits: 

Contaminant Acceptance Limit 
Asbestos 2 standard deviations based on study statistics. 
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Barium ±15% at ~0.15 mg/L 
Cadmium ±20% at ~0.002 mg/L 
Chromium ±15% at ~0.01 mg/L 
Copper ±10% at ~0.050 mg/L 
Fluoride ±10% at 1 to 10 mg/L 
Lead ±30% at ~0.005 mg/L 
Mereury ±30% at ~0.0005 mg/L 
Nitrate ±10% at ~0.4 mg/L 
Nitrite ±15% at ~0.4 mg/L 
Selenium ±20% at ~0.01 mg/L 

(b) Achieve alimit of deteetion of 0.001 mg/L for lead and 0.001 mg/L 
for copper unIess atomie absorption direet aspiration is used and then the 
limit of detection for eopper shall be 0.020 mg/L. 

(6) REQUIREMENTS FOR VOLATILE ORGANIC COMPOUNDS. To reeeive 
certifieation to eonduet analyses for benzene, vinyl ehloride, earbon 
tetraehloride, 1,2-diehloroethane, triehloroethylene, 1,1-diehIoroethylene, 
1,1,.1-triehIoroethane, paradiehIorobenzene, 1,2-diehloropropane, ethylbenzene, 
ehlorobenzene, o-diehlorobenzene, styrene, tetraehloroethylene, toluene, 
trans-l,2-diehloroethylene, and xyIenes the laboratory shall: 

(a) Analyze referenee samples whieh inelude these substanees provided 
by EPA or another approved souree; and 

(b) Achieve °quantitative results on the analyses performed under subd. 
1. that are within ± 20% of the aetual amount of the substanees in the 
referenee sample when the aetual amount is greater than or equal to 0.010 
mg/L; and 

~ 

(e) Achieve quantitative results on the analyses performed under subd. 
1. that are within ± 40% of the aetual amount of the substanees in the C:; 
referenee sample when the aetual amount is less than 0.010 mg/L; and 

(d) Achieve aceeptable results for at least 80% of the organie 
ehemieals listed above; and 

(e) Exeept for vinyl ehloride, achieve alimit of deteetion of 0.0005 
mg/L, aeeording to the proeedures in 40 CFR 136 Appendix B. To reeeive 
eertifieation for vinyl ehloride, the laboratory shall achieve alimit of 
deteetion of 0.0003 mg/L, aeeording to the proeedures in 40 CFR 136 Appendix 
B. 

(7) REQUIREMENTS FOR OTHER ORGANIC COMPOUNDS To reeeive eertifieation 
to eonduet anaIyses for the following eontaminants, the laboratory shall 
anaIyze referenee samples provided by EPA or another approved souree, and 
achieve quantitative results on the anaIyses that are within the following 
aeeeptanee limits: -
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Contaminant 
DBCP 
EDB 
A1ach1or 
Atrazine 
Carbofuran 
Ch10rdane 
Heptach10r 
Lindane 
Methoxych1or 

Aeceptance Limit 

PCBs(as Decach1orobiphenyl) 

±40% 
±40% 
±45% 
±45% 
±45% 
±45% 
±45% 
±45% 
±45% 
0-200% 
±45% Toxaphene 

A1diearb 
Aldiearb sulfoxide 
Aldiearb sulfone 
Pentaehlorophenol 
2,4-D 
2,4,5-TP 

2 standard deviations based on study statisties 
2 standard deviations based on study statisties 
2 standard deviations based on study statisties 

±50% 
±50% 
±50% 

(8) GENERAL REQUIREMENTS FOR SAFE DRINKING WATER CERTIFICATION. (a) 
The eriteria and proeedures for safe drinking water certifieation are those 
criteria and proeedures speeified in "Manual for the Certification of 
Laboratories Analyzing Drinking Water", EPA/570/9-90/008, third edition, EPA, 
Offiee of Water, April 1990. 

Note: This publieation is available for inspection at the offices of 
the Department of Natural Resources, the Seeretary of State, and Revisor of 
Statutes. Copies are available from EPA, CERI, 26 West Martin Luther King 
Drive, Cineinnati, Ohio 45268, 513-569-7562. 

SECTION 63. NR 149.22 is repealed and reereated to read: 
NR 149,22 REQUIREMENTS FOR EFFLUENT TOXICITY CERTIFICATION AND 

REGISTRATION, This seetion applies to those laboratories certified or 
registered under ~est category 20. The quality control requirements given in 
s. NR 149.14 do not apply to effluent toxicity testing. The required quality 
control procedures along with the criteria and procedures for effluent 
toxieity testing are given in the approved methods and the "Guidance Manual 
for the Gertification and Registration of Laboratories Conducting Effluent 
Toxicity Testing", Wiseonsin Department of Natural Resources, May 1992 .. 

Note: This publieation is available for inspection at the offices of 
the Department of Natural Resources, the Secretary of State, and the Revisor 
of Statutes. Copies are available from the Department of Natural Resources, 
Office of Technical Services, P.O. Box 7921, Madison, WI 53707. 

Note: The approved methods are eited in ch. NR 219. 

SECTION 64. Subchapter IV (title) of ch. NR 149 is repealed. 

SECTION 65. 149.23, 149.24, 149.25, 149.26, 149.27 and 149.28 are repealed. 

SECTION 66. NR 149.41(1) is amended to read: . 
(1) The department mey shall eonduet an on-site evaluation of eaeh 

laboratory, s~esidisry lseerstery, er ersneh lsberstery not more than once 
every 3 years unIess there is reason to believe the laboratory is not 'in 
compliance with this chapter or if the laboratory requests an additional 
evaluation. The on-site evaluation shall be used to determine compliance with 
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this ehapter. The laboratory shall respond to the defieieneies eited in the 
evaluation report within 30 days. An unannouneed follow-up evaluation may be 
performed after a notice of violation has been issued to verify that the 
defieieneies have been correeted. 

SECTION 67. NR 149.41 (3) is ereated to read: 
NR 149.41 (3) Before eertification or registration may be granted, the 
1aboratory sha11 meet the criteria and requirements specified in this chapter 
and be ab1e to perform ana1yses in aceordance with approved methods. 
Deficiencies identified during the initia1 laboratory evaluation sha11 be 
corrected before certification or registration ean be issued. 

SECTION 68. NR 149.42 is repea1ed and reereated to read: 
NR 149.42 ENFORCEMENT. (1) ADMINISTRATIVE PROCEDURES. A 1aboratory's 

certification is valid unti1 it expires, is suspended or revoked. ~ 
laboratory's registration is valid unti1 it expires or is revoked. If, after 
opportunity for a eontested ease hearing, the department finds that a 
eertified or registered 1aboratory materia1ly and eonsistent1y fai1ed to 
eomp1y with the provisions of this ehapter, the department may suspend or 
revoke a 1aboratory's eertification or revoke a 1aboratory's registration by 
ana1yte, group of ana1ytes or test eategory. Contested ease hearings for out 
of state 1aboratories regulated by this ehapter sha11 be he1d in Madison, WI. 

(a) CAUSES FOR SUSPENSION OF CERTIFICATION. Causes for suspension 
include any of the following: 

1. Failure to implement or eomp1y with a qua1ity eontro1 program as 
speeified under s. NR 149.14. 

2. Fai1ure to follow approved methods. 
3. Failure to maintain reeords as required in s. NR 149.06. 
4. Failure to pay fees. 
5. Conditions are present whieh render the 1aboratory temporari1y 

incapable of performing analysis or ana1yses in the test eategory or 
eategories. . 

6. A demonstrated incompeteney whieh ine1udes but is not 1imited to: 
a. Fai1ure of 3 conseeutive referenee samp1es for ~he same ana ly te ~r 

ana ly te group or fai1ure to ana1yze the referenee samp1es within the time 
1imit specified in s. NR 149.13(8) or (9). Suspension shall only be for the 
analyte, analyte group or test eategory in whieh inability to meet aeceptanee 
limits on referenee samples or failure to analyze referenee samples has been 
demonstrated. 

b. Reporting data inaecurately. 
7. Suspension of eertifieation by another state if the grounds for 

whieh the suspension was issued are substantially equiva1ent to any of those 
listed in this subseetion. 

(b) CAUSES FOR REVOCATION OF CERTIFICATION. Causes for revoeation 
ine1ude any of the following: 

1. Fraudu1ent practiees. Fraudulent praetiees may inelude, but are not 
limited to any of the following: 

a. Submitting referenee sample results from another laboratory for 
eomp1ianee with s. NR 149.13 

b. A1tering a certifieate 
c. Falsifieation by the 1aboratory of ana1ytieal results, testing dates 

or any other information submitted to the department by the laboratory or 
another party. 

2. Failure to pay fees. 
3. Failure to submit requested reeords to the department. 
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4. Failure to allow the department or its representative to inspeet the 
laboratory. 

5. Failure to follow approved methods. 
6. Failure to maintain reeords as required in s. NR 149.06. 
7. A demonstrated ineompeteney which ineludes but is not limited to: 
a. Ghronie failure of referenee samples, either by analyte group or as 

a whole. 
b. Reporting data inaeeurately. 
e. Failure of 2 eonseeutive referenee samples or failure to analyze the 

required referenee samples for the safe drinking water test category. 
Revoeation in the safe drinking water test eategory may be by ana ly te or 
analyte group. 

8. Revoeation of eertifieation by another state if the grounds for 
whieh the revoeation was issued are substantially equivalent to any of those 
listed in this subseetion. 

(e) GAUSES FOR REVOGATION OF REGISTRATION. If the laboratory has 
falsified results or has materially and eonsistently failed to eomply with the 
quality eontrol proeedures speeified in s. NR 149.14, the laboratory's 
registration may be revoked by analyte or by test eategory or eategories. 

(d) PROGEDURE FOR SUSPENSION OR REVOGATION OF GERTIFIGATION OR 
REVOGATION OF REGISTRATION. 1. An order suspending or revoking the 
eertifieation or revoking registration shall be mailed to the laboratory and 
shal1 state the reasons for suspension or revoeation. The order shall inelude 
the eonditions under whieh reapplieation wil1 be accepted. For orders 
suspending eertifieation, the order may inelude a timetab1e for correeting the 
defieieneies that led to the suspension. For orders revoking eertifieation or' 
registration, the department may set a time period for the revoeation. 

2. An order suspending or revoking a eertifieation or revoking a 
registration shall take effeet on the thirtieth day after the order is mailed, 
unless the eertified or registered laboratory submits arequest for a hearing 
to the department within 30 days. The request for hearing sha11 speeify the 
findings or eonelusions, or both, whieh the laboratory disputes. If arequest 
is submitted, the suspension or revoeation is stayed and the department shall 
eonduet a eontested ease hearing on the matter. At 1east 10 days prior to the 
date of the hearing, the department shall send a written notice to the 
laboratory indieating the date, time and loeation of the hearing. The final 
determination of the department, ineluding the basis for the decision, shall 
be provided by written order to the laboratory after the hearing. 

3. The final determination of the department is subjeet to review under 
ch. 227, Stats. 

(e) REAPPLIGATION. 1. A laboratory whieh has had its eertifieation 
suspended may reapply for eertifieation if the defieieneies that led to the 
suspension have been eorreeted in aeeordanee with the timetable eontained in 
the order and eonditions for reapplieation speeified in the order have been 
met. The department shall eonsider the applieation eomplete if the 
~aboratory: 

a. Provides the department doeumentation whieh is aeeeptable to the 
department that demonstrates the eonditions of the order have been met, 

". b. Pays required fees, 
e. Has aeeeptable referenee samples results when required under s. NR 

149.13, 
d. Submits a written request for reinstatement. 
2. A laboratory whieh has had its eertifieation or registration revoked 

may reapply for eertifieation or registration if all of the following are 
eompleted: 
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a. The defieieneies that 1ed to the revoeation have been correeted, 
b. Conditions eontained in the order have been satisfied, 
e. The time period for whieh the revoeation is in effeet has expired, 

and 
d. the requirements of s. NR 149.07 are met. 
(2) REFERRAL. Any vio1ation of this ehapter may be referred to the 

attorney general's office for enforeement under ss. 144.98 and 144.99, Stats. 

SECTION 69. NR 149.44 (title) and (1) are arnmended to read: 

NR 149.44 DISCRETIONARY ACCEPTANCE Mm "UBcaHTMCTED '(ORR. f±7-
DISCRETIaNl~Y ACGEPTl~lCE. The department mayaccept the results of a test in 
a speeified test eategory even though the test was not eondueted by a 
eertified or registered 1aboratory. The department may eharge a fee under s. 
144.95(S)(d), Stats., if it is neeessary to verify the resu1ts of a test 
submitted under this seetion. This seetion does not app1y to monitoring 
reguired.under ch. NR 109. where a eertified 1aboratory is reguired. 

SECTION 70. Na 149.44 (2) is repea1ed. 

SECTION 71. NR 149.46 is ereated to read: 
NR 149.46 PROCEDURES FOR REVISING CERTIFICATION OR REGISTRATION AS A 

RESULT OF THE 1992 AMENDMENTS. (1) LABORATORIES HOLDING VALID CERTIFICATION 
OR REGISTRATION PRIOR TO THE EFFECTIVE DATE OF THE AMENDMENTS TO s. NR 149.04. 
The department sha11 eertify or register 1aboratories for the test eategories 
containing the same ana1ytes for whieh the previous eertifieation or 
registration was valid. The laboratory sha1l meet the requirements of s. NR 
149.07(1)(b)l, (e), (d) and (e). Prior to the effeetive date of s. NR 149.04, 
the department shall provide and the 1aboratories shall eomplete and submit a 
status update form to faei1itate the eonversion of the test eategories and 
demonstrate that these requirements have been met. 

(a) Laboratories holding valid eertifieation or registration for oil 
and grease under the g~nera1 III test category but not the physiea1 test 
eategory sha11 beeome eertified or registered in eategory 19, any single 
analyte. . 

(b) Laboratories ho1ding valid eertifieation or registration for 
purgable organies or purgab1e aromaties may obtain eertification or 
registration for organies; petro1eum hydroearbons by meeting the requirements 
of sub. (l)(intro.). 

(e) The department may not adjust fees for the eonversion to the 
amended test eategory strueture in Table 1 and no fee may be assessed for 
reissuing eertifieates as aresult of this conversion. 

(2) CERTIFICATION OR REGISTRATION FOR ADDITIONAL TEST CATEGORIES. If 
the labor~tory wishes to beeome eertified or registered in additiona1 test 
eategories " the 1aboratory shall eomply with provisions of s. NR 149.07. The 
laboratory may apply for the additional test categories on the status update 
form. 

(3) LABORATORIES RECOGNIZED THROUGH RECIPROCITY WITH ANOTHER STATE. 
The provisions of subs. (1) and (2), with the exeeption of par. (l)(b), shall 
app1y to laboratories reeognized under reeiproeity. 

SECTIaN 72. NR 157.20 and 157.21 are repealed and reereated to read: 
NR 157.20 TESTING METHODS FOR PCBS AND PRODUCTS CONTAINING PCBS. (1) 

! 
\ 

0:··· ..... 
'.;,/ 

For transformer fluids, waste oi1s, insulating ·liquids, and other non-polar fO'> 
liquids containing PCBs the proeedures and gas chromatographic analysis used \J' 
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shall be as defined in "Standard Method for Analysis of Polyehlorinated 
Biphenyls in Insulating Liquids by Gas Chromatography", ASTM standard D 4059-
86, American Soeiety for Testing and Materials, 1916 Race Street, 
Philadelphia, PA 19103; or "The Determination of Polyehlorinated Biphenyls in 
Transformer Fluid and Waste Oils", EPA-600/4-81-045, U.S. EPA Monitoring and 
Support Laboratory, Cineinnati, OH. 

(2) For paper and paperboard containing PCBs extraetion proeedures and 
gas ehrömatographie analysis used sha11 be as defined in the "Offieia1 Methods 
of Analysis of the AOAC", page 285, 15th edition. 

Note: -This pub1ieation maybe obtained from the Association of Offieia1 
Analytiea1 Chemists, 2200 Wilson Blvd., Suite 400-CV, Arlington, VA 22201-
330l. 

(3) For leachate, non"'drinking groundwaters, soi1s, sediments, and 
sludges containing PCBsnot regu1ated by a Wisconsin pollution discharge 
elimination system permit, the extraction procedures and gas chromatographic 
analysis used shall be as defined in the method S080A found in "Test Methods 
for Evaluating Solid Waste", SW-846, U.S. EPA, Update I, November 1990, 3rd 
edition, November 1986. 

Note: Available from the Superintendent of Documents, U.S. Government 
Printing Offiee, Washington D.C. 20402. . 

(4) For wastewater and wastewater treatment sludges containing PCBs, 
testing methods are defined in ch. NR 219. 

(5) For public drinking waters containing PCBs, testing methods are 
defined in ch. NR 109. 

Note: Copies of the above publications are available for inspection at 
the offiees of the Department of Natural Resources, the Secretary of State, 
and Revisor of Statutes. 

(6) Laboratory test results submitted to the department under this 
chapter shall be performed by a laboratory certified or registered under ch. 
NR 149. 

NR 157.21 APPROVAL OF ALTERNATE TEST PROCEDURES, Applications for 
approval of alternate test procedures for wastewater-analysis must be made as 
directed in s. NR 219,05. 

SECTION 73. NR 219.03 (1) is repealed and recreated to read: 
NR 219.03 (l)"EPA" means the U,S. environmental protection agency, 

SECTION 74, NR 219.03 (3) and (4) are repealed. 

SECTION 75. NR 219.04 is amended to read: 
NR 219.04 IDENTIFICATION OF TEST PROCEDURES.(l) ANALYTICAL TEST 

PROCEDURES. Parameters or pollutants, for which analytical methods are 
approved, are listed together with test procedure descriptions and references 
in tables A to E. The discharge values for the listed effltieflt parameters 
shall be determined by one of the standard analytical test procedures 
identified in a table under this subsection or by a alternate test procedure 
established under ss, NR 219,05 and 219.06. 

(2) PRESERVATION PROCEDURES, Sample preservation techniques, container 
materials, and maximum allowable holding times for 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 4°C, Any person may apply for a variance 
from the prescribed preservation procedures applicable to samples taken from a 
specific discharge. Applications for variances may be made by letters to the 
regional administrator and shall provide sufficient data to assure that the 
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varianee daes not adverse1y affeet the integrity of the sarnp1e. The regional 
adrninistrator wi11 rnake a deeision on whether to approve or deny a varianee 
within 90 days of reeeipt of the app1ieation. 

SEGTION 76. NR 219.05 is repea1ed and reereated to read: 
NR 219.05 ALTERNATE TEST PROGEDURES. Approvals of alternate test 

procedures for nationwide use and specific discharges are granted by EPA. An 
alternate test proeedure mayonly be used if the procedure has been approved 
by EPA. 

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

SEGTION 77. NR 219.06 is repealed. 

SECTIaN 78. NR 219.07 is renumbered to NR 219.06 and NR 219.06 (intro.) as 
renumbered is amended to read: 

NR 219.06 LABORATORYCERTIFICATION OR REGISTRATION. Bacteriological 
analyses of groundwater samples, and all radiological analysis shall be 
performed by the state laboratory of hygiene or a laboratory certified or 
approved by the department of health and social services. Other laboratory 
test results, including effluent toxicity. submitted to the department under 
this chapter shall be performed by a laboratory certified or registered under 
ch. NR 149. The following tests are excluded from this requirement: 

SEGTION 79. Tables A through F of ch. NR 219 are repealed and recreated to 
read: 
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TABLE A 

LIST OF APPROVED BIOLOGICAL TEST PROCEDURES 

Parameter and Units 

Baeteria: 

1. Coliform (feeal) number per 100 ml 

2. Coliform (feeal) in presenee of 
chlorine number per 100 ml 

3. Coliform (total) number per 100 ml 

4. Coliform (total) in presence of 
chlorine, number per 100 mI 

5. Feeal streptococei, number per 
100 mI 

Enteroviruses: 

6. Enteroviruses in water, plaque 
forming units per liter. 

7. Enteroviruses in sludge, plaque 
forming units per liter. 

Mutagenicity: 

8. Mutagenicity (revertants per liter) 

Aeute and Chronic Toxicity: 

9. ToxicitYl acute, fresh water organisms, 
effluent lO 

10. Toxicity, chronic{ fresh water organisms, 
percent effluent. 0 

Standard 
Hethool EPA- Hethoos 17th Ed. USGS 

HPN, 5 tube, 3 dilution; or, 
membrane filter (HF)2, single 
step. 

HPN, 5 tube, 3 dilution; or 
HF, single step5 

MPN, 5 tube, 3 dilutioni or, 
HF2 single step or two step 

HPN, 5 tube, dilutioni or, 
HF2 with enrichment. 

MPN, 5 tube, 3 dilution; 
MF2

, or 
Plate'count 

p1323 

p1243 

p1143 

p1OB3 

p1143 

p111 3 

p1363 

p1363 

p1433 

Absorption, elution, and organic Ch. 66 

organic floceulation, 
followed by: 

Plaque assay (eelI culture 
infeetivity) 

ldentitication 

Beef extract elution, and Ch. ~ 
organic floceulation, followed Ch. 96 

by: 

Plaque assay (cell culture 
infectivity) 

ldent it i cat i on 

Ames test, test strains TA97, 
TA98, TA100, and TA102. 

Note 7 

Daphnia and Ceriodaphnia, 48-h p 398 

static mortality. 

Fathead minnow, 48-h static p 41 8 

mortality, or 4B to 96-h 
flow-through ~rtality. 

Fathead minnow larval survival 1000.09 

and growth. 

Fathead minnow enbryo-larval . 1001.09 

survival and teratogenicity. 

Ceriodaphnia survival and 1002.09 

reproduction. 
Selenastrum growth. 1003.09 
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9221C 
9222C 

9221C 
92220 

92218 
92228 

92218 
92228+8.5c 

92308 
9230C 

8-0050-85~ 

B-0025-854 
. 

8-0055-85~ 

9510 B,C,D,E 

9510 G 

9510 G 
9510 G 

9510 F 
9510 G 

9510G 

.9510G 



6 

7 

8 

9 

10 

TABLE A NOTES: 

The method used rrust be specified 'when resul ts are reported. 

A 0.45 ~ membrane filter (MF) 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. 

Bordner, R.H., and J.A. \.Iinter, eds. "Microbiological Methods for Monitoring the Environnent, \.Iater and \.lastesII, United 
States Environmental Protection Agency, EPA-600/8-78-017, 1978. Available from ORD Publications, CERI, U.S. 
Environmental Prote~tion Agency, 26 \.I. Martin Luther King Drive, Cineinnati, Ohio 45268. 

Britton, L.J., 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 \.Iater-Resources Investigation (USGS TI.'RI), Book 5 
chapter A4, Laboratoryanalysis, 1977. Available from U.S. Geological Survey, 604 S. Pickett Street, Alexandria, VA 
22304. 

Because the MF technique usually yields lowand variable recovery from chlorinated wastewaters, the Most Probable Number 
method will be required to resolve any controversies. 

Berg, G., R.S. Safferman, D.R. Dahling, D. Berman, and C.J. Hurst, 1984. USEPA Manual of Hethods for Virology. 
Environmental Monitoring and Support Laboratory, U.S. Environmental Protection Ageney, Cincinnati, Ohio. EPA/600/4-
84/013. (Chapter 9 revised January 1987; Chapter 10 revised December 1987; Chapter 12 revised Hay 1988; Chapter 7 
revised September 1989). 

\.Iilliams, L.R., and J.E. Preston, eds. 1983. Interim Procedures for Conducting the Salmonella/Hierosomal Mutagenicity 
Assay (Ames Test). Environmental Monitoring Systems Laboratory, U.S. Environmental Protection Ageney, Las Vegas, Nevada. 
EPA/600/4-85/013. 

Peltier, \.I.H., and C.I. \.Ieber, eds. September 1991. Methods for Measuring the Acute Toxicity of Effluents to Freshwater 
and Marine Organisms. Environnental Monitoring and Support Laboratory, U.S. Environnental Protection Agency, Cineinnati, 
Ohio. EPA/600/4-90/027. _ 

\.Ieber, C.I., W.H. Peltier, T.J. NOr~rg-King, W.B. Horning, II, F.A. Kessler, J.R. Menkediek, T.W. Neiheisel, P.A. Lewis,~ 
D.J. Klemm, Q.H. Pickering, E.L. Robinson, J.M. Lazorehak, L.J. Wymer, and R.W. Freyberg. 1989. Short-tenm Methods for 
Estimating the Chronic Toxieity of Effluents and Surface Waters to Freshwater Organisms, Second Edition, Environmental 
Monitoring Systems Laboratory, U.S. Environmental Protection Ageney, Cineinnati, Ohio. (EPA/600/4-89/001). 

Complianee monitoring rrust be performed in accordanee with the specifieations in liGuidanee Hanual for the Certifieation 
and Registration of Laboratories Conducting Effluent Toxicity Testingli, Wiseonsin Department of Natural Resourees, May 
1992. Available from the Departement of Natural Resources Office of Technieal Services, P 0 Box 7921, Madison, WI 53707. 

Pamrneter, Units & Methods 

1. Acidity, as CacoJ, mg/L, 
Electrometric end point or 
phenolphthalein end point 

2. A1kalinity, as CacoJ, mglL; 
Electrometric or colorimetrie: 
TItration to pH 4.5, manual 
Or automated 

TABLE B 

LIST OF APPROVED INORGANIC TEST PROCEOURES 

EPAl Standard Methods2 ASTMJ 

305.1 2310 B(4a) B1067-88 

310.1 2320 B 01067-88 
310.2 
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USGS~ 

1-1030-85 

Other 

973.43' 
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TABLE B (continued) 

LIST OF APPROVED INORGANIC TEST PROCEDURES 

Parameter, Units & Methods EPA} Standard MethodsA ASTMB USGSJ* Other 

3. A1uminum-TotaI6, mg!L: 
Digestion6 followed by: 
AA direet aspiration, 202.1 3111 D 1-3051-85 
AA furnace, 202.2 3113 B 
Induetively coupled plasma (lCP), 200.77 3120 B 
Direct eurrent plasma (DCP), or D4190-88 Note 34 

Colorimetric (Eriochrome cyanine R) 3500-AlD 

4. Ammonia (as N), mg/L: Manual 
distillation5 (at pH 9.5): 

973.49' FolIOY.'ed by 350.2 4500-NHj B 
Nes.slerization, 350.2 4500-NHj C D1426-79(A) 1-3520-85 973 . .w 
Titration, 350.2 4500-NHj E 
Eleetrexle, 350.3 4500-NHj F & G D 1426-79(D) 
Automated phenate, or 350.1 4500-NHj H D1426-79(C) 1-4523.85 
Automated eleetrode Note 9 

5. AnLimony - Total6• ug/L: 
Digestion6 follOY.'ed by: 
AA direct aspiration, 204.1 3111 B 
AA furnace. or 204.2 3113 B 
lnductively coupled plasma 200.77 3120 B 

6. Arsenic - TotaJ6, ug/L: 
Digestion6 followed by 206.5 
AA (gaseous hydride), 3114 D2972-84(8) 1-3062.85 
AA furnace, 206.2 3113-4<1 
lnductively coupled plasma, 200.7 7 3120 B 
Dr, colorimetric (SDDC) 206.4 3500-As D2972-84(A) 1-3060-85 

7. Barium-TotaJ6, mg/L: 
Digestion6 follOY.'ed by: 
AA direct aspiration, 208.1 3111 D 1-3084-85 
AA furnace, 208.2 3113 B 
lnductively coupled plasma, or 200.77 3120 B 
DCP liIote 34 

8. Beryllium-TotaJ6, mg/L: 
Digestion6 follOY.'ed by: 
AA direct aspiration, 210.1 3111 D D3654-88(A) 1-3095-85 
AA furnace, 210.2 3113 B 
Inductively coupled plasma, 200.77 3120 B 
DCP,or D4190-88 Note 34 
Colorimetrie (aluminon) 3500-Be D 

9. Biochemical oxygen demand (80D5), 
mg.IL: 
Wmkler (Azide modifications) 405.1 5210 1-1578-7810 973.44JS P. 1711 

Dr e1ectrexle method 

10. Boron-Total, mg.IL: 
CoIorimetrie (curcumin), 212.3 4500-B B 1-3112-85 
lnductively coupled plasma, or 200.77 3120 B 
DCP 04190-88 Note 34 

11. Bromide, mg/L: Titrimetrie 320.1 01246-82 1-1125-85 p. S4412 

(C)(1988) 

12. Cadmium-TotaJ6, mg/L: 
Digestion6 follOY.'ed by: 
AA direct aspiration, 213.1 3111 B or C D3557-9O(A or B) 1-3135-85 or 974.27$ p.3711 
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TABLE B (conlinued) 
.-. 

LIST OF APPROVED lNORGANIC TEST PROCEDURES ( 
-

ParameIer, Unils & Melhods EPA) Slandard MelhodsA ASTMB USGS}' ~ 

1-3136-85 

AA fumace, 213.2 3113B 
lnduclively coupled plasma 200.77 3120B 1-1472-85 
DCP, D4190-90 Nole 34 
VoltamelrY3, or D3557-9O(C) 
Colorimelrk (Dilhizone) 3500-Cd D 

13. Calcium-TotaI6, mg/L: 
Digeslion6 followed by: 
Alomie absorpl,ion, 215.1 3111 B D511-88(B) 1-3152-85 
Induetively coupled plasma, 200.77 3120 B 
DCP,or Nole 34 
EDTA lilralion 215.2 3500-Ca D D511-88(A) 

14. Carbonaceous Biochemical oxygen 
demand (CBODj ), mg/L: 5210 B 
wilh nilrificalion 
inhibitoru 

15. Chemical oxygen demand (COD), mg/L: 
Tilrimelrie 

410.1 5220 B 01252-88 1-3560 or 973.W p.17lJ 

410.2 1-3562-85 
410.3 

Automaled and manual 410.4 1-3561- NOles 15 or 16 
Speclropholomelrie 

16. Chloride, mg/L: 0 ,',." 

TItrimelrie (silver nitrate) or 4500-ct B D512-89(B) 1-1183-85 
(Mercurie nitrale), 325.3 , 4500-ct C D512-89(A) 1-1184-85 973.51' 
Colorimelrie (ferricyanide), manual D512-89(C) 1-1187-85 
or aulomaled 325.10r 4500-Ct E 1-2187-85 

325.2 

17. Chlorine - Total residual, mgIL: 
amperomelric, 330.1 4500-CI D 01253-76(A) 
Starch End point direct 330.3 4500-CI B 01253-76(B) 

(1985) Part 18.3 
Baek Tilralion either end point17,or 330.2 4500-CI C 
DPD-FAS, 330.4 4500-CI F 
Speclropholomelrie, DPD; or 330.5 4500-0 G 
Eleclrode NOle 18 

18. Chromium VI dissolved, ug/L: 0.45 
micron fillralion with: 
Extraelion and atomie absorption, or 218.4 3111 A 1-1232-85 
Colorimetrie (Diphenylcarbaz.ide) 1-1230-85 307819 

19. Chromium-TotaJ6, mg/L: 
Digestion6 (optional c:xtraetion) 
followed by: 
AA direct aspiration, 218.1 3111 B D 1687-86(0) 1-3236-85 974.24' 
AA ehelation alraetion 218.3 3111 C 
AA fumaee, 218.2 3113B 
Induetively coupled plasma, 200.77 3120B 
DCP,or 04190-88 NOle 34 
Colorimetrie (diphenylcarbaz.ide), 3500-Cr D 01687-84(A) 

0 ~ : ...... 
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TABLE B (continued) 

LIST OF APPROVED INORGANIC TEST PROCEDURES 

Parameter, Units & Methods EPA} Standard MethodsA ASTMB USGS}' Other 

20. Cobalt-TotaI6, mg!L: 
Digestion6 followed by: 

P .3711 AA direct aspiration, 219.1 3111 B (A or B) D3558-90 1-3239-84 
AA fumaee, or 219.2 3113 B 
lnductively coupled plasma, or 200.77 3120 B 
DCP D4190-88 Note 34 

21. Color, Platinum Cobalt units or 
dominant wavelength hue, 
luminanee, pUrity: 
Colorimetric, ADMI 110.1 2120 E Note 20 
Platinum cobalt; or 1102 2120 B 1-1250..s5 
Spectrophotometric 110.3 2120 C 

22. Copper-Tolar, mgJL: 
Digestion6 followed by: 

974.275 p.3911 AA direct aspiralion, 220.1 3111 B or C D1688-90 1·3271..s5 or 
(A or B) 1-327o..s5 

AA fumaee, 220.2 3113 B 
Inductively coupled plasma 200.77 3120 B 
DCP, D4190-88 Nole 34 
Colorimetric (Neocuproine), or 3500-Cu D or E O1688-84(88)(A) 
Bicinchoninate Note 21 

23. Cyanide • Tolal, ugJL: 
Manual distillation with MgCI2 4500-CN·C 
Followed by: titrimetric, 4500-CN·D p. 2211 

Manualor 3352 4500-CN·E D2036..s9(A) 1·3300..s5 
AUlomatrou spectrophotometric 335.3 D2036..s9(A) 

24. Cyanide amenable to chlorination, 335.1 4500-CN·G D2036..s9(B) 
ugJL: Manual distillation with 
Mga] followed by lilrimetrie, 
manual or automated 
spectrophotometric 

25. Fluoride· TOlal, mgJL: 
Manual distillation8 4500;F·B 
Followed by manual or 3402 4500-F·C 01179-88(8) 
automated electrode, 1-4327..sS 
SPADNS, 340.1 4S00-F·D D1179-80(A) 

(1988) 
Or automated complexone 340.3 4500-F·E 

26. Gold TOlar, mg/L: 
Digestion6 followed by: 
AA direct aspiration 231.1 3111 B 
AA fumaee, or 2312 3113 B 
DCP Note 34 

27. Hardness - TOlal as CaCOJ, mg/L: 
Automated colorimetric, 130.1 
EDTA titration, 1302 2340 e Dl126-86 (1990) 1·1338.ss m.szB5 
(or the sum of ca and Mg as their 
respective carbonates by ICP or 
AA direct aspiration) 
(See Parameters 13 and 33) 

28. Hydrogen ian (pH), pH units: 
E1ectrometric Measurements or 150.1 4S00-H+ B 01293-84 (A or B) 1·1S86..sS 973.415 

(1990) 
AutolD3ted Eleclrode Note 23 
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TABLE B (conlinued) --~ 

.-, 
LIST OF APPROVED INORGANle TEST PROeEDURES ( 

Parameler, Unils & Melhods EPA) Slandard MelhodsA ASTMB USGS}' Olher 

29. lridium - Total6, ugIL: 
Digeslion6 followed by: 
AA direcl aspiralion 235.1 3111 B 
Or AA furnaee 235.2 

30. lron-Totaf, mgIL: 
Digeslion6 followed by: 
AA direcI aspiralion, 236.1 3111 B or e 01068-84 1-3381-84 973.275 

(e or D) 
AA fumaee, 236.2 3113B 
Inductively roupled plasma, 200.77 3120 B 
DCP,or Note 34 
Colorimetric (Phenanlhroline) 3500-Fe D O1068-84(A) Note 24 

31. Kjeldahl nitrogen - Total (as N), mg/L: 
Digestion and distillalion 3513 4500-N org B or e 359O-84(A) 
Followed by litration 351.3 4500-NHJE D359O-89)A) 973 . .w 
Nesslerization or 351.3 4500-NHJC D359O-89(A) 
Electrode, 351.3 4500-NHJF or G 
Automated phenate, 351.1 4500-NHJH 1-4551-7g8 
Semi-automated block digester, 351.2 D359O-89(B) 
Dr potentiometric 351.4 D359O-89(A) 

32. Lead-TotaJ6, mgIL: 
Digestion6 followed by: 

974.275 AA direet aspiration, 239.1 3111 B or e D3559-85 1-3399-90 
(A or B) (" AA fumaee, 239.2 3113 B ,-i 

"O.~ 
lnduetively roupled plasma, 200,?7 3120 B 
DCP, D419O-88 Note 34 
VOltametry13 or D3559-9O(C) 
Colorimetrie (Dithizone) 3500-Pb D 

33. Magnesium-Totaf, mg/L: 
Digestion6 followed by: 
Atomie absorption, 242.1 3111 B D511-88(B) 1-3447-85 974.275 

lnduetively roupled plasma, 200.77 3120 B 
DCP,or Note 34 
Gravimetric 3500-Mg D DS11-77(A) 

34. Manganese-Totaf, mg/L: 
Digestion6 followed by: 
AA direct aspiralion, 243.1 3111 B or C D858-9O 1-3454-85 974.275 

AA fumaee, 243.2 3113 B (A or B) 
Induetively roupled plasma, 200.77 3120 B 
DCP, D419O-88 Note 34 
Colorimetrie (persuICate), or 3500-Mn D D858-84(A )(1988) 920.203' 
Periodate Nole 25 

35. Mercury - Totaf, ug/L: 
Cold vapor, manual or 245.1 3112 B D3223-86 1-3462-85 977.225 

aUlomated 245.2 

36. MOlybdenum-TotaJ6, mg/L: 
Digestion6 Collowed by: 
AA direct aspiration, 246.1 3111 D 1-3490-85 
AA Cumaee, 246.2 3113 B 
Induetively roupled plasma, or ZfXJ.77 3120 B 
DCP Note 34 --. 

l::' 
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TABLE B (eonlinued) 

LIST OF APPROVED INORGANIC TEST PROCEDURES 

Parameler. Unils & Melhods EPAI Slandard MelhodsA ASTMB USGSP Q.!hE: 

37. Nickel-Tolal6, mg!L: 
Digeslion6 followed by: 
AA direet aspiration, 249.1 3111 B or C 01886-90 1-3499-85 

(A or B) 
AA fumaee, 249.2 3113 B 
lnductively ooupled plasma, 200.77 3120 B 
DCP,or D4190-88 Nole 34 
ColorimetIic (HeptOldme) 3500-Ni D 

38. Niiraie (as N), mgIL: 
Brucine sulrate, or 352.1 D992-71 973.505 419D 19 

Nitrate-nitrite N minus Nitrite N P.2811 

(see parameters 39 and 40) 

39. Nitrate-niltite (as N), mg/L: 
Cadmium reduelion, manual 353.3 4500-NOj E D867-90(B) 
Or automated, or 353.2 4500-NOj F D3867-90(A) 1-4545-85 
automated hydrazine 353.1 4500-NOj H 

40. Nittite (as N), mgIL: 
Speetrophotomettie, manual or 354.1 44OQ-N02 B DI254-67 Note 27 
automated (Diazotization) 1-4540-85 

41. Oil and grease-Total reooverable, mg/L: 
Gravimettie (extraction) 413.1 5520 B 

( 
42. Organie earbon - Total (TOC), mgIL: 

'-. Combustion or Olddation 415.1 5310 B D2579-85 (A or B) 973.475 p. 1426 

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

44. Orthophosphate (as P), mg/L: 
Ascorbie acid method, 365.1 4500-P F 1-4601-85 97356' 
automated 
Or manual single reagent or 365.2 4500-P E D515-88(A) . 97359 
Manual two reagent 365.3 

45. üsmium - TotaJ6, ugIL: 
Digestion6 followed by: 
AA direet aspiration, or 252.1 3111 D 
AA fumaee 252.2 

46. Oxygen, dissotved, mgIL: 
Winkler (Azide modifleation) 360.2 4500-0 C D888-81(C) (1988) 1-1575-7810 973.4585 

Or eleetrode 360.1 4500-0 G 1-1576-7810 

47. Palladium-TotaJ6, mg/L: 
Digestion6 followed by: 

P .527lJ AA direet aspiration, 253.1 3111 B 
AA fumaee, or 253.2 P.S28lJ 

DCP Note 34 

48. Phenols, ugIL: 
Manual distillation2B 420.1 O1783-S0 (A or B) Note 29 
Followed by manual 420.1 
Or automate&2 oolotimettie (4AAP) 420.2 Note 29 

49. Phosphorus (elemental), mgIL: 
Gas-Uquid ehromatography Note 30 
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TABLE B (COnlinued) 

LIST OF APPROVED INORGANIC .TEST PROCEDURES 
'--... 
f' 

ParameIer, Unils & Methods EPA} Standard MethodsA ASTMB USGS}· Other 

50. Phosphorus - Total, mg/L: 
Persulfale digeslion 365.2 4500-P B,5 973.555 

Followed by manual or 365.2or 4500-P E 
3653 0515-88 (A) 

Aulomaled ascorbic acid 365.1 4500-P F 1-4600-85 973.5()5 
ROOuelion, or semi-aulomaled 365.4 
block digeslor 

51. Plalinum-TotaI6, mg/L: 
Digeslion6 followed by: 
AA direet aspiration, 255.1 3111B 
AA fumaee, or 255.2 
DCP Note 34 

52. Potassium - Totaf, mg/L: 
Digeslion6 followed by: 
Atomie absorption, 258.1 3111 B 1-3620-85 973.53' 
Induetively coupled plasma, 200.77 3120 B 
F1ame pholometrie, or 3500-K D D1428-82(A) 
Colorimetrie (cobaltinitrate) 317B19 

53. Residue - total, mg/L: 
Gravimetrie 103-105°C 1603 2540 B 1-3750-85 

54. Residue - filterable, mg/L: 
Gravimetric, 18O"C 160.1 2540 C 1-1750-85 

55. Residue - nonfilterable, (TSS), 0 mg/L: Gravimetrie, 160.2 2540 D 1-3765-85 . ~' 

103-105°C post washing of residue 

56. Residue - settleable, mgIL: 
Volumetrie 160.5 2540 F 
(Imhoff cone) or gravimetrie 

57. Residue - volatile mg/L: 
Gravimetric, 550"C 160.4 2540 E 1-3753-85 

58. Rhodium - Totar, ug/L: 
Digestion6 followed by: 
AA direct aspiration 265.1 3111 B 
Or AA Cumaee 265.2 

59. Ruthenium - Totar ug/L: 
Digestion6 Collowed by: 
AA direct aspiration 267.1 3111 B 
Dr AA (urnaee 267.2 

60. Selenium - TotaJ6 ug/L: 
Digestion6 Collowed by: 
AA (umaee, 270.2 3113B 
lnduetively coupled plasma, 200.77 3120 B 
or AA (gaseous hydride) 3114 B D3859-88(A) 1-3667-85 

61. Silica - Dissolved, mg/L: 
0.45 micron filtration: 
FolIowed by manual or 370.1 4500-Si D D859-88(B) 1-1700-85 
automated colorimetrie 1-2700-85 
(Molybdosilicate), or 
lnduetively coupled plasma 200.7 

62 Silver-Totap/, mgIL: e: 
~:: 
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TABLE B (conlinued) 

LIST OF APPROVED INORGANIC TEST PROCEDURES 

ParameIer, Unils & Melhods EPA! Slandard MelhodsA ASTMB USGS!· Olher 

Digeslion6 followed by: 
973.275 p 37 JJ 

AA direel aspiralion, 272.1 3111 B or C 1-37200$5 

AA fumaee, 272.2 3113 B 
Colorimelric (Dithizone), 319B!9 

Induelively coupled plasma, or '2JXJ.77 3120 B 
DCr Nole 34 

63. Sodium-TotaJ6, mgIL: 
Digeslion6 followed by: 
Atomie absorplion, 273.1 3111 B 1-37350$5 973.544 

Induelively coupled plasma, '2JXJ.77 3120 B 
DCP,or Note 34 

Aame pholomelrie 3500-Na D D1428-82(A) 

64. Specifie conduetanee, micromhos/em 
al 25°C: Wheatstone bridge 120.1 2510 B Dl125-82(A) 1-17800$5 973 . .w 

65. Sulrate (as S04), mgIL: 
Automated colorimetric 375.1 
(barium ehloroanilate), 
Gravimetric, or 375.3 . 4500-solc or D D516-82(A) (1988) 925.545 

Turbidimetrie 375.4 D516-88 426cJ2 

66. Sulfide (as S), mgIL: 
TItrimetrie (iadine) or 376.1 4500-S2'E 1,38400$5 228AlJ 

Colorimetrie (methylene blue) 376.2 4500,S2'D 

67. Sulfite (as SOJ), mgIL: 
TItrimetrie (iodine-iodate) 3TI.l 4500-S0}' D1339-84(C) 

68, Surfaetants, mgIL: Colorimetrie 
(methylene blue) 425.1 5540 C D233O-88 

69. Temperature, 0C: Thermometrie 170,1 2550 B Note 34 

70. Thallium - TotaJ6, ugIL: 
Digc:stion6 followed by: 
AA direct aspiration, 279.1 3111 B 
AA fumaee, or 2792 3113 B 
InductiveIy coupled plasma '2JXJ.77 

71. Tm - TotaJ6, ugIL: 
Digestion6 followed by: 
AA direct aspiration or 282.1 3111 B 1-3850-7810 

AA furnaee 282.2 3113 B 

72. TItanium-TotaJ6, mgIL: 
Digc:stion6 followed by: 
AA direct aspiration , 283.1 3111 D 
AA fumaee, or 2832 3113 B 
DCr Note 34 

73. Turbidity, NTU: Nephelometrie 180.1 2130 B D1889-88a 1-3860-85 

74. Vanadiu~-TotaJ6, mgIL: 
Digc:stion6 followed by: 
AA direct aspiration, 286.1 3111 D 
AA fumaee, 2862 3113 B 
lnductiveIy coupled plasma, '2JXJ.77 3120 B 
DCP,or D4190-88 Note 34 
Colorimetric (GalIie acid) 3500-VD D3373-84(A) 

(1988) . 
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Parameler. Unils & Methods 

75. Zinc-Total6, mgIL: 
Digestion6 followed by: 
AA direet aspiration, 

AA (umaee, 
Induetively coupled plasma, 
DCP, 
Colorimetric (Dithizone), or 
Colorimetrie (Zincon) 

TABLE B (conlinued) 

LIST OF APPROVED INORGANIC TEST PROCEDURES 

Standard MelhodsA 

289.1 3111 B or C D1691·90(A or B) 1-3900-85 974.275 

P .37/1 
289.2 3113 B 
200,71 3120 B 

D4190-88 Note 34 
3500-Zn E 
3500-Zn F Note 34 

TABLE B NOTES 

1 "Methods for Chemical Analysis of Water and Wastes", EPA~/4-79-020 United States Environmental Protection Agency,Revised March 
1983 and 1979 where applicable. Available from National Technical Inforrnation Serviee, 5285 Pan Royal Raad, Springfield, Virginia 22161. 

2 "Standard Methods for the Examination of Water and Wastewater", Joint Editorial Baard, American Public Health Association, American 
Water Works Association, and Water Pollution Contral Federation, 17th Edition, 1989. Available from American Public Health Association, 
1015 Fifteenth Street, N.W., Washington, D.C. 20005. 

J "1991 Annual Book of Standards, Section 11.01 and 11.02, Water and Environmental Teehnology", American Society for Testing and 
Materials, 1986. Available from the American Society for Testing and Materiais, 1916 Raee Street, Philadelphia, PA 19103. 

4 "Methods for Analysis of Inorganie Substancesin Water and F1uvial &diments", U.S. Depanment of the Interior, U.S. Geological Survey, 
Open·File Repon 85-495, 1989, unIess otherwise stated. Available from U.s. Geological Survey, 604 S. Pickett Street, Alexandria, VA 22304 . 

.5 "Offieial Methods of Analysis of the Association of Official Analytical Oaemists", methods manual, 15th Edilion (1990). Available from The 
Association of Official Analytical Chemists, 1111 N. 19th Street, Suile 210, ArIington, VA 22209. 

6 For the deterrninatian of total metals the sample is not filtered before processing. A digestion procedure is required to salubilize suspended 
material and to destroy passible organic metal complexes. Two digestion procedures are given in "Methods for Chemical Analysis of Water 
and Wastes, 1979". One (4.1.3), is a vigorous digestion using nitrie acid. A less vigorous digestion using nilrie and hydrocholorie acids (4.1.4) 
is preferredj however, the analyst should be cautioned that this mild digestion may not sufficc for all sample types. Panieularty, if a 
coIorimetrie prooedure is to be employed, il is necessary to ensure that all organo-metallie bonds be broken so that the meta I is in a reaetive 
state. In those situations, the vigorous digestion is to be preferred making ccrtain that at no time daes the sample go to dryness. Samples 
containing large amounts of organie materials would alsa benefit by this vigorous digestion. Use of the graphite furnaee technique, induetively 
coupled plasma, as weil as deterrninations for ccrtain elements such as arsenic, the noble metais, mercury, selenium, and titanium require a 
modified digestion and in all cases the method write-up should be consulted for specifie instruetions and/or cautions. . 

Note: If the digestion ineluded in one of the other approVed references is diITerent than the above, the EPA procedure will be used. 

Dissolved metals are defined as th~ ronstituents whieh will pass through a 0.45 micron membrane filter. Following filtration of the sample, 
the referenced procedure for total metals will be followed. Sample digestion for dissolved metals may be omitted for AA (direet aspiration or 
graphite fumaee) and ICP analyses provided the sample salutian to be analyred meets the following criteria: 

(a) has a low COD «20), 
(b) is visibly transparent with a tUrbidity measurement of 1 NTIJ or Iess, 
(e) is rolorless with no perceptible odor, and 
(d) is of one Iiquid phase and free of panieulate or suspended matter following acidification. 

7 The full text of Method 200.7, "Induetively Coupled Plasma Alomie Emission Spectrometrie Method for Traee Element Analysis of Water 
and Wastes", is given in Appendix C of the Federal Register, October 26, 1984 (pan VIII, 40 CFR pan 136). Available from the 
Superintendent of Documents, U.S. Government Printing Office, Washington, D.e. 212002. 

8 Manual distillatian is not required if romparability data on representative emuent samples are on company file to show that this preliminary 
distiIlatian step is not necessary; however, manual distillatian will be required to resolve any rontroversies. . 

9 Ammonia, Automated Electrode Method, Industrial Method Number 379-75wE, dated February 19, 1976, Technicon Au toAnaIyzcrll. 
Available from Technicon Industrial Systems, Benediet Avenue, Tarrytown, NY 10591. 

10 The approved method is that cited in "Methods for Deterrninatian of Inorganie Substanees in Water and Fluvial Sediments", USGS TWRI, 
Book 5, Oaapter Al (1979). Available on inter-Iibrary loan. 
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11 "American National Standard on Photographic Processing Emuents", April 2, 1975. Available from American National Standards Institute, 
1430 Broadway, New York, NY 10018. 

J2 "Selected Ana Iyt ica I Methods Approved and cited by the United States Environmental Protection Agency", Supplement 10 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.e. 20005, 1981. Available on inter-Iibrary loan. 

J3 The use of nonnal and differential pulse voltage ramps to increase sensitivity and resolutio,n is acceptable. 

U Carbanaeeaus 'biochemical oxygen demand (CBODj) must not be confused with the traditional BODj test which measures "total BOD." 
The addition of the nilrification inhibitor is not a procedural option, but must be induded to report the CBODj parameter. A discharger 
whose pennit requires reporting the traditional BODj may not use a nitrificalion inhibilor in the procedure for reporting the results. Only 
when a discharger's pennit specifically states CBODj is required, can the pennittee report data obtained using the nitrificalion inhibilor. 

15 OlC Chemical Oxygen Demand Melhod. Available from Oceanography International Corporation, 512 West loop, P.O. Box 2980; College 
Station, TX 77840. . 

J6 Chemical Oxygen Demand, Method 8000, Hach Handbook of Water Analysis, 1979. Available from Haeh Chemical Company, P.O. Box 
389, Loveland, CO 80537. 

17 The baek titration method will be used. 

18 ORION Research Instruetion Manual, Residual Chlorine Eleclrode Model 97-70, 1977, Available from Orion Researeh Incorporated, 840 
Memorial Drive, Cambridge, MA 02138. 

19 The approved method is that cited in the "Standard Methods for the Examination of Water and Wastewater", 14th Edilion, 1976. Available 
on inter-library loan. 

20 "An Investiglltion of Improved Procedures for Measurement of Mill Emuent and Receiving Water Color", NCASI Technical Bulletin No. 
253. December, 1971. Available from National Council of the Paper Industry for Air and Stream Improvements, Inc., 260 Madison Avenue, 
New York, NY 10016. 

21 Copper, Bicinchoninate Method, Method 8506, Haeh Handbook of Water Analysis, 1979. Available from Haeh Chemical Company, P.O. 
:, Box 389, Loveland, CO 80537. 

22 Afler the manual distillation is completed, the auto-ana1yzer manifolds in EPA Methods 335.03 (cyanide) or 420.2 (phenois) are simplified 
by connecting the re-sample line directly to the sampler. When using the manifold setup shown in Method 335.3, the bu[[er 6.2 should be 
replaced with the buffer 7.6 found in Method 335.2. 

2J Hydrogen Ion (pH) Automated Eleclrode Method, IndUSIriaI Method Number 378-75WA, October 1976, Technicon AutoAnalyzer II. 
Available from Technicon Induslrial Systems, Benedict Avenue, Tarrytown, NY 10591. _. 

24 I, 10-Phenanthroline Method for Iron, Haeh Method 8008, 1980. Available from Haeh Chemical Company, P.O. Box 389, LoYeland, CO 
80537 . 

.. 25 Periodate Oxidation Method for Manganese, Method 8034. Hach Handbook of Wastewater Analysis, 1979, pp. 2-113 and 2-117. Available 
, from Haeh Chemical Company, P.O. Box 389, Loveland, CO 80537. 

26 "Methods for Analysis of Organie Substances in Water", by D. F. Goerliu and Eugene Brown: USGS-TWRI, Book 5, Chapter A3, p. 4, 
1972. Available from U.S. Geological Survey, 604 S. Pickett Street, A1ccandria, VA 22304. 

27 Nitrite Nitrogen, Hach MethOO 8507. Available from Hach Chemical Company, P.O. Box 389, Loveland, CO 80537. 

28 Just prior to distillation, adjust the sulfuric acid preserved sample to pH 4 with 1 + 9 NaOH. 

29 The approved methOO is that cited in "Standard Methods for the Examination of Water and Wastewater", 14th Edilion. The colorimelric 
reaeLion is conducled at a pH of 10.0 ± 0.2. The approved melhods are given on pp. 576-81 of the 141h Edilion: MethOO 510A for 
distillation, MethOO 510B for the manual colorimetric procedure, or Method 510C for the manual spectrophotometric procedure. Available 
on inler-library loan. 

30 "Direct Detennination of Elemental Phosphorus by Gas-Uquid Chromatography", by R. F. Addison and R. G. Ackman, Jourrtal of 
Chromalography, Volume 47, No. 3, pp. 421-426, 1970. Available in most public libraries. Back volumes of the Journal of Chromatography 
are available from E1sevier/North-Holland, Inc., Journal Information Centre, 52 Vanderbilt Avenue, New York, NY 10164. 

31 Approved methods for the analysis of silver in industrial wastewaters at concentrations of 1 mgIL and above are inadeqwite where silver 
emts as an inorganic halide. Silver halides such as the bromide and ehloride are relatively insoluble in reagents such as nitrie acid but are 
readily soluble in an aqueous bu[[er of sodium thiosulfate and sodium hydroxide to a pH of 12. Therefore, for Ic:vels of silver above 1 mglL, 
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20 mL of sample should be diluted to 100 mL by adding 40 mL each of 2M NaJSJOJ and 2M NaOH. Standards should be prepared in the 
same manner. For leveis of silver below 1 mg/L the approved method is satisfactory. f-

32 The approved method is that eited in "Standard Methods for the Examination of Water and Wastewater", 15th Edition. Available on inter
library laan. 

JJ The approved method is that eited in "Standard Methods for the Examination of Water and Wastewater", 13th Edition. Available on inter
library laan. 

3~ "Water Temperature-Influential Factars, Field Measurement, and Data Presentation", by H. H. Stevens, Jr., J. Ficke, and G. F. Smoot: 
VSGS-TWRI Book 1, Chapter D1, 1975. Available from V.S. Geolagieal Survey, 604 S. Pickett Street, Alexandrla, VA 22304. 

35 Zincon Method of Zinc Method 8009. Hach Handbook for Water Analysis, 1979, pp. 2-231 and 2-333. Available from Hach ChemicaI 
Company, P.O. Box 389, Loveland, CO 80537. 

36 "Direet Current Plasma (DCP) OpticaIEmission Spectrome'trlc Method for Trace Elemental Analysis of Water and Wastes, Method 
AESOO29," 1986-Revised 1991, Applied Research Laboratones, Inc., 24911 Avenue Stanford, Valenda, CA 91355. 
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TABLE C 
List oC Approved Test Procedures Cor Non-Pesticide Organic Compounds 

EPA METI-lOO NUMBER 2,7 

ParameterI GC ~ HPLC Standard Methods9 ASTMIO Other 

L Acenaphthene 610 625,1625 610 6410 B, 6440 B 04657-87 2. Acenaphthylene 610 625, 1625 610 6410 B, 6440 B 0465}-87 3. Acrolein 603 .1624,1624 
4. Acrylonitrile 603 .1624, 1624 610 
5. Anthracene 610 625, 1625 610 6410 B, 6440 B 04657-87 6. Benzene 602 624,1624 6210 B, 6220 B 
7. Benzidine 5625, 1625 605 
8. Benzo(a )anthracene 610 625,1625 610 '6410 B; 6440 B 04657-87 9. Benzo( a )pyrene 610 625,1625 610 6410 B, 6440 B 04657-87 10. Benzo(b)f1uoranthene 610 625,1625 610 6410 B, 6440 B 04657-87 11. Benzo(g,h,i)perylene 610 625,1625 610 6410 B, 6440 B 04657-87 12. Benzo(k)f1uoranthene 610 625, 1625 610 6410 B, 6440 B 04657-87 13. Benzyl chloride 

Note 3, p. 130; Note 6, p. S102 14. Benzyl butyl phthalate 606 625,1625 6410 B 
15. Bis(2-chloroethoxy) methane 611 625,1625 6410 B 
16. Bis(2-chloroethyl)ether 611 625,1625 6410 B 
17. Bis(2-ethylhc:xyl)phthalate 606 625, 1625 6410 B, 6230 B 
18. Bromodichloromethane 601 624,1624 6410 B, 6230 B 
19. BromoCorm 601 624,1624 6410 B, 6230 B 
20. Bromomethane 601 624, 1624 6410 B, 6230 B 
2L 4-Bromophenylphenyl ether 611 625,1625 6410 B 
22. Carbon tetrachloride 601 624,1624 6230 B, 6410 B Note 3, p. 130 23. 4-Chloro-3-methylphenol 604 625,1625 6410 B, 6420 B 
24. Chlorobenzene 601602 624,1624 6210 B, 6220 B, 6230 B Note 3, p. 130 25. Chloroethane 601 624,1624 6210 B, 6230B 
26.' 2-Chloroethylvinyl ether 601 624,1624 6210 B, 6230 B 
27. ChloroComi 601 624, 1624 6210 B, 6230 B Note 3, p. 130 28. Chloromethane 601 624,1624 6210 B, 6230 B 
29. 2-Chloronaphthalene 612 625,1625 6410 B 
30. 2-Chlorophenol 604 625, 1625 6410 B, 6420 B 
31. 4-Chlorophenylphenyl ether 611 625,1625 6410 B 
32. Chrysene 610 625, 1625 610 6410 B, 6440 B 04656-87 
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33_ Dibenzo(a,h)anthracene 
34. Dibromochloromethane 
35. 1,2-Dichlorobenzene 
36. 1,3-Dichlorobenzene 
37. 1,4-Dichlorobenzene 
38. 3,3-Dichlorobenzidine 
39. Dlchlorodinuoromcthane 
40. 1,I-Dichloroethane 
41. 1,2-Dlchloroethane 
42. 1,1-Dichloroethene 
43. trans-l,2-Dichloroethene 
44. 2,4-Dichlorophenol 
45. 1,2-Dichloropropane 
46. cis-l,3 Dichloropropene 
47. trans-l,3-Dichloropropene 
48. Diethyl phthalate 
49. 2,4-Dimethlyphenol 
50. Dimethyl phthalate 
51. Di-n-bulyl phthalate 
52. Di-n-OClyl phthalate 
53. 2,4-Dinitrophenol 
54. 2,4-Dinitrotoluene 
55. 2,6-Dinitrotoluene 
56. Epichlorohydrin 
57. Ethylbenzene 
SS: Fluoranthene 
59. Fluorene 
5ge. 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 
59m. 1,2,3,4,6,7,S-Heptachlorodibenzofuran 
59t. 1,2,3,4,7,S,9-Heptachlorodibenzofuran 
60. Hexachlorobenzene 
61. Hexachlorobutadiene 
62. Hexachlorocyclopentadiene 
62c 1,2,3,4,7,S-Hexachlorodibenzo-p-dioxin 
62r. 1,2,3,6,7,S-Hexachlorodibenzo-p-dioxin 
621. 1,2,3,7,S,9-Hexachlorodibenzo-p-dioxin 
62m. 1,2,3,4,7,S-Hexachlorodibenzofuran 
62p. 1,2,3,6,7,8-Hexachlorodibenzofuran 
62s. 1,2,3,7,S,9-Hexachlorodibenzofuran 
62v. 2,3,4,6,7,S-Hexachlorodibenzofuran 
63. Hexachloroethane 

e :~'. J 

TABLE C (continued) 
List of Approved Test Procedures for Non-Pesticide Organic Compounds 

EP A METI-lOD NUMBER 2.7 

GC ~ HPLC Standard Methods9 ASTMIO Other 

610 625 1625 
601 6241624 
601 602612 624 625 1625 
601602612 624 625 1625 
601602612 624625 1625 

625 1625 
601 
601 624 1624 
601 624 1624 
601 624 1624 
601 624 1624 
604 625 1625 
601 624 1624 
601 624 1624 
601 624 1624 
606 625 1625 
604 625 1625 
606 625 1625 
606 625 1625 
606 625 1625 
604 625 1625 
609 625 1625 
609 625 1625 

602 624 1624 
610 625 1625 
610 625 1625 

1613A' 
1613A' 
1613A' 

612 625 1625 
612 625 1625 
612 5625 1625 

1613A' 
1613A' 
1613A' 
1613A' 
16t3A' 
1613A8 
1613A' 

612 625 1625 

610 
610 

605 

610 
610 

CO
-il) 

.!". 

6410 B, 6440 B D4656-87 
6410 B, 6440 B D4656-S7 
6410 B, 6440 B, 6220 B 
6410 B, 6440 B, 6220 B 
6410 B, 6440 B, 6220 B 
6410 B 
6230 B 
6230 B, 6210 B 
6230 B, 6210 B 
6230 B, 6210 B 
6230 B, 6210 B 
6420 B, 6410 B 
6230 B, 6210 B 
6230 B, 6210 B 
6230 B, 6210 B 
6410 B 
6420 B, 6410 B 
6410 B 
6410 B 
6410 B 
6420 B, 6410 B 
6410 B 
6410 B 

6220 B, 6210 B 
6410 B, 6440 B 
6410 B, 6440 B 

6410 B 
6410 B 
6410 B 

6410 B 

D4657-87 
D4657-87 

Note 3, p. 13O;Note 6, p. S102 
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TABLE C (continued) 
List of Approved Test Procedure3 for Non-Pesticide Organie Compounds 

EPA METIIOO NUMBER 2,7 

ParameterI ac QfLM2 HPLC Standard Methods9 ASTMIO Other 

64_ Ideno (1,2-3-cd)pyrene 610 625 1625 610 6410 B, 6440 B 04657-87 65. Isophorone 6Q9 625 1625 6410 B 66. Methyiene ehloride 601 624 1624 6230 B Note 3, p. 130 67. 2-Methyl-4,6-dinitrophenol 604 625 1625· 6420 B, 6410 B 68. Naphthalene 610 625 1625 610 6410 B, 6440 B 69. Nitrobenzene 6Q9 625 1625 6410 B 04657-87 70. 2-Nitrophenol 604 625 1625 6410 B, 6420 B 71. 4-Nitrophenol 604 625 1625 6410 B, 6420 B 72. N-Nitrosodimethylamine 607 5625 1625 6410 B 73. N-Nitrosodi-n-propylamine 607 625 1625 6410 B 74. N-Nilrosodiphenylamine 607 '625 1625 6410 B 74h. Oetaehlorodibenzo-p-dioxin 1613A8 
74r. Oetaehlorodibenzofuran 1613A8 
75_ 2,2-Oxybis (l-chloropropane) 611 625 1625 6410 B 76. PCB-I016 608 625 6410 B Nole 3, p.43 77. PCB-1221 608 625 6410 B Note 3, p.43 78. PCB-1232 608 625 6410 B Note 3, p.43 79. PCB-1242 608 625 6410 B Note 3, p.43 SO. PCB-1248 608 625 
81. PCB-1254 608 625 6410 B Note 3, p.43 82. PCB-I260 608 625 6410 B, 6630 B Note 3, p.43 S2e. 1,2,3,7,8-Pentaehlorodibenzo-p-dioxin 1613A8 
82m. 1,2,3,7,8-Pentaehlorodibenzofuran 1613A8 
82t. 2,3,4,7 ,8-Pen taehlorodibenzofuran 1613A8 
87m. 2,3,7,8-Tetraehlorodibenzofuran 1613A8 
83.' Pentaehlorophenol 604 625 1625 6410 B, 6630 B Note 3, p.140 84. Phenanthrene 610 625 1625 610 6410 B, 6440 B 04657-87 85. Phenol 604 625 1625 6420 B, 6410 B 86. Pyrene 610 625 1625 610 6410 B, 6440 B 04657-87 87. 2,3,7,8-Tetraehlorodibenzo-p-dioxin '0613, 1613 A 
88. 1,1,2,2-Tetraehloroethane 601 624 1624 6230 B, 6210 B Note 3, p.13O 89. Tetraehloroethene 601 624 1624 6230 B, 6210 B Note 3, p.13O 90. Toluene 602 624 1624 6210 B, 6220 B 91. 1,2,4-Triehlorobenzene 612 625 1625 6410 B Note 3, p.13O 92_ l,l,l-Triehloroethane 601 624 1624 6210 B, 6220 B 
93. 1,1,2-Triehloroethane 601 624 1624 6210 B, 6220 B Note 3, p.13O 94. Triehloroethene 601 624 1624 6210 B, 6230 B 
95. TriehloroOuorometltane 601 624 6210 B, 6230 B 96. 2,4,6-Triehlorophenol 604 625 1625 6410 B, 6240 B 97. Vinyl ehloride 601 624 1624 6210 B, 6230 B 
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TABLE C NOTES 

1 All parameters are expressed in micrograms per Iiter (~g!L). 

2 The full text of MethOOs 601-613, 624, 625, 1624, and 1625, are given in Appendix A of 40 CFR part 136, "Test Procedures for Analysis of Organic Pollutants". The standardi7.cd test 
procedure to be used to determine the methoo detection Iimit (MDL) for these procedures is given in Appendix B of 40 CFR part 136, ''Oefinition and Procedure for the Dctcrrnination or the 
MethOO Deteclion Limit." Available from the Superintendent of Documents, U.S. Govemment Printing Offiee, Washington, D.C. 20402 

J "MethOOs for Benzidlne, Chlorlnated Organic Compounds, Pentachlorophenol and Pesticides in Water and Wastewater," Environmental Monitoring and Support Laboratory, Unitcd States 
Environmental Protection Agency, Cincinnati, Ohio 1978. Available from: ORD Publications, CERI, U.S. Environmental Protection Agency, 26 W. St. Claire, Cincinnati, Ohio 45268. 

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

5 MethOO 625 may be extended to inelude benzidine, hexachlorocyelopentadiene, N-nitrosodimethyamine, and N-nitrosodiphenylamine. However, when they are known to be present, Methods 
60S, 607, and 612, or MethOO 1625, are preferred methoos for these compounds. 

'" 625 Screenlng only. 

6 "Selected Analytical MethOOs approved and Cited by the United States Environmental Protection Agency," Supplement to the 15th Edition of "Standard MethOOs for the Examination o[ Water 
and Wastewater" (1981). Available from: American Public Health Association, 1015 Fifteenth Street, N.W., Washington, D.C. 20036. 

1 Each analyst must make an Initlal, one-time, demonstration of their ability to generate acceptable precision and aecuracy with MethOOs 601-613, 624, 625, 1613A, 1624, and 1625 in accordance 
with procedures in seelion 8.2 of each of these MethOOs. Additionally, each laboratory, on an on-going basis must spike and analyle 10% (5% for MethOOs 624 and 625 and 100% for Mcthods 
1624 and 1625) of all samples to monitor and evaluate laboratory data quality in aecordanee with seelions 8.3 and 8.4 of these MethOOs. When.the recovery of any parameter falls outside thc 
waming limits, the analytical results for that parameter in the unspiked sample are suspect and cannot be reported to demonstrate regulatory compiianee. 

8 MethOO 1613 Revision A:. Tetra- through Octa- Chlorinated Dioxins and Furans by Isotope Dilution, HRGC/HRMS, Environmental Protection Agency, Federal Register, page 5098, February 
1991. Available from the Superintendent of Documents, US Govemment Printing Offiee, Washington, D.e. 20402. 

9 "Standard MethOOs for the Examination of Water and Wastewater", Joint Editorial Board, American Public Health Association, American Water Works Association, and Water Pollution 
Control Federation, 17th Edition, 1989. Available from American Public Health Association, 1015 Fifteenth Street, N.W., Washington, D.C. 20005. 

10 "1991 Annual Book of Standards, Section 11.01 and 11.02, Water and Environmental Technology", American Society for Testing and Materials, 1986. Available from thc American Socicty 
for Testing and Materials, 1916 Raee Street, Philadelphia, PA 19103. 
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TABLE D (continued) 
List of Approved Test Procedures for Pesticidesl 

Parameter StandarcJA 
(micrograms per Iit~r) ~ EPA2,7 Methods ASTMB ~ 

1. Aldrin GC 608 6630 B & C D3086-90 Note 3, p.7; Note 4, p.3O 
GC/MS 625 6410 B 

2. Ametl)'ll GC Note 3, p. 83; Note 6, p. S68. 3. Aminocarb TLC Note 3, p. 94; Note 6, p. S16. 4. Atraton GC Note 3, p. 83; Note 6, p. S68. 
5. Atrazine GC Note 3. p. 83; Note 6, p. S68. 6. Azinphosmethyl GC Note 3. p. 25; Note 6, p. S51. 7. Barban TLC Note 3, p. 104; Note 6, p. S64. 8. a-B1-1C GC 608 6630 B &. C 03086-90 Note 3, p. 7. 

GC/MS '625 6410 B 
9. JI-BHC GC 608 6630 C D3086-90 

GC/MS 625 6410 B 
10. eS-BBC GC 608 6630 C D3086-90 

GC/MS '625 6410 B 
Il. -BHC (Undane) GC 608 6630 B &. C D3086-90 Note 3, p. 7; Note 4, p. 30 

GC/MS 625 
12. Captain GC 6630 B D3086-90 Note 3. p. 7. 13. Carbaryl TLC Note 3. p. 94; Note 6. p. S6O. 14. Carbophenothion GC Note 4, p. 30; Note 6, p. S73. 15. Chlordane GC 608 6630 B &. C D3086-90 Note 3, p.7 

GC/MS 625 
16. Chloropropham n..C Note 3, p. 104; Note 6, p. S64. 17. 2,4-D GC 6640B Note 3, p. 115; Note 4, p. 35. 18. 4,4'-DDD GC 608 6630 B &. C D3086-90 Note 3. p. 7; Note 4, p. 30. 

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

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

GC/MS 625 6410 
21. Demeton-O GC Note 3, p. 25; Note 6, p. S51. 22. Demeton-S GC Note 3, p. 25; Note 6, p. S51. 23. Diazinon GC Note 3, p. 25; Note 4, p. 30; 

Note 6 p. S51 
24. Dicamba GC Note 3, p. 115. 25. Dichlorenthion GC Note 4, p. 30; Note 6, p. S73. 26. Diehloran GC 6630 B &. C D3086-90 Note 3, p. 7. 
27. Dicofol GC 
28. Dieldrin GC 608 6630 B &. C Note 3, p. 7; Note 4, p. 30. 

GC/MS 625 6410 B 
29. Dimathlon GC Note 4, p. 30; Note 6, p. S73. 
30. Disulroton GC Note 3, p. 25; Note 6, p. S51. 
31. Dluron TLC Note 3, p. 104; Note 6, p. S64. 
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TABLE D (conlinucd) 
List of Approved Test Procedures for Peslicidesl 

Parameter Standarä-4 
(micrograms per Iiter) ~ EPA2,7 Methods ASTMB ~ 

32. Endosulfan I GC 608 6630 B & C 03086-90 Note 3, p. 7. 
GClMS 5625 6410 B 

33. Endosulfan II GC 608 6630 B & C 03086-90 Note 3, p. 7. 
GClMS 5625 6410 B 

34. Endosulfan sulfate GC 608 6630 C 
GClMS 625 6410 B 

35. Endrin GC 608 6630 B & C 03086-90 Note 3, p_ 7; Note 4, p. 30. 
GClMS 5625 6410 B 

36. Endrin aldehyde GC 608 6630 B & C 03086-90 
GClMS 625 6410 

37. Ethion GC Note 4, p. 30; Note 6, p. S73. 38. Fenuron lLC Note 3, p. 104; Note 6, p. S64. 39. Fenuron-TCA lLC Note 3, p. 104; Note 6, p. S64. 40. Heptachlor GC 608 6630 B & C 03086-90 Note 3, p. 7; Note 4, p. 30 
GClMS 625 6410 B 

41. Heptachlor epoxide GC 608 6630 B & C 03086-90 Note 3, p. 7; Note 4, p. 30; Note 6 p.S73 
GC/MS 625 6410 B 

42. lsodrin GC Note 4, p. 30; Note 6, p. S73. 43. Llnuron lLC NOle 3, p. 104; NOle 6, p. S64 44. Malathion GC 6630 C Note 3, p. 25; NOle 4, p.3O; Note 6, p.S51 45. Methiocarb lLC Note 3, p. 94; Note 6, p. S6O. 46. Methoxychlor GC 6630 B & C 03086-90 Note 3, p. 7; Note 4, p. 30. 47. Mexacarbate lLC Note 3, p. 94; Note 6, p. S6O. 48. Mirex GC 6630 B & C Note 3, p. 7. 
49. Monuron lLC Note 3, p. 104; NOle 6, p. S64 
50. Monuron-TCA lLC Note 3, p. 104; Note 6, p. S64. 
51. Neburon lLC Note 3, p. 104; Note 6, p. S64. 52. Parathion methyl GC 6630 C Note 3, p. 25; Note 4, p. 30. 53. Parathion ethyl GC 6630 B & C 03086-90 Note 3, p. 25. 
54. PCNB GC 6630 B & C Note 3, p.7. 
55. Perthane GC 03086-90 
56. Prometron GC· Note 3, p. 83; Note 6, p. S68. 
57. Prometron GC Note 3, p. 83; Note 6, p. S68. 
58. Propazine GC Note 3, p. 83; Note 6, p_ S68. 
59. Propham lLC Note 3, p. 104; Note 6, p. S64 60_ Propoxur lLC Note 3, p. 94; Note 6, p. S6O. 
61. Secbumeton lLC Note 3, p. 83; Note 6, p. S68. 62. Sidumn lLC Note 3, p. 104; Note 6, p. S64 63. Simazine GC Note 3, p. 83; Note 6, p. S68. 64. Strobane GC 6630 B & C Note 3, p. 7. 
65. Swep lLC Note 3, p. 104; Note 6, p. S64. 
66. 2,4,5-T GC 6640B Note 3, p. 115; Note 4, p. 35_ 
67. 2,4,5-TP (Silvex) GC 6640B Note 3, p. 115. 

~. 
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Parameter 
(micrograms per liter) 

68. 
69. 

70. 

Terbuthylazine 
Toxaphene 

Trifluralin 

MethOO 

GC 
GC 
GC/MS 
GC 

EPA2,7 

608 
625 

TABLE D (continued) 
List of Approved Test Procedures for PestieidesI 

StandaroA 
MethOOs 

6630 B & C 
6410 B 
6630 B 

ASTMB 

D3086-9O 

Other 

Note 3, p. 83; Note 6, p. S68. 
Note 3, p. 7; Note 4, p. 30 

Note 3, p. 7. 

TABLE D NOTES 

A "Standard MethOOs for the Examination of Water and Wastewatel", 17th Edition, Joint Editorial Board, American Public Heath Ao;sociation, American Water Works Ao;soeiation, and Watcr 
PoHutlon Control Federation, 1015 FiCteenth Street, N.W., Washington, D.C. 20005, 1989. Availabk from American Public Health Association, 1015 FiCteenth Street, N.W., Washington, D.e. 
20005. 

B "1991 Annual Book of Standards, "Watel" Section 11, American &x:iety for Testing and Materiats, 1980. Available from American Soeiety for Testing and Materials, 1916 Race Street, 
Philadelphia, PA 19103. 

I Pestieides are Usted In this table by common name for the convenience of the reader. Additional pesticides may be found under Table C, where entries are Iisted by chemical name. 

2 The full tat of methOOs 608 and 625 are given in Appendix A of the Federal Register, October 26, 1984 (Part VIII, 40 CFR part 136), "Test Prooedure for Analysis of Organic Pollutants". 
The standardized test procedure to be used to determine the methoo detection Iimit (MDL) for these test procedures is given in Appendix B of 40 CFR part 136, "DeCinition and Procedure for 
the Determination of the MethOO Detection Limit". Available from the Superintendent of Documents, U.S. Govemment Printing Office, Washington, D.C. 20402. 

J "MethOOs for Benzidine, Chlorinated Organic Compounds, Pentachlorophenol and Pestieides in Water and Wastewatel". U.S. Environmental Protection Ageney, September, 1978. This EPA 
publieation ineludes thin-Iayer chromatography (TLC) Imethoos. Available from: ORD Publications, CERI, U.S. Environmental Protection Ageney, 26 W. St. Claire, Cincinnati, Ohio 45268. 

4 "Methods for Analysis of Organic Substances in Watel", Book S, Chapter A3, 1987. Available from: U.S. Geological Survey, 604 S. Picleett Street, A1exandria,.VA 22304. 

5 The methoo may be atended to inelude a(alpha)-BHC, d(delta)-BHC, endosulfan I, endosulfan II, and endrin. However, when they are known to exist, MethOO 608 is the prcferred method. 

6 "Selected Analytieal MethOOs Approved and Cited by the United States Environmental Protection Ageney," Supplement to the Fifteenth Edition of "Standard Methods for Examination of 
Water and Wastewatel" (1981). Available from: American Public Health Association, 1015 15th St., N.W., Washington, D.C. 20005. 

7 Each analyst must make an initial, one-time demonstration of their ability to generate acceptable precision and accuraey with MethOOs 608 and 625 (See Appendix A in 40 CFR part 136 in 
accordance with procedures given in Section 8.2 of each of these methods. Additionally, each laboratory, on an on-going basis, must spike and analyze 10% of all sampks analyzed with Method 
608 or 5% of all samples analyzed with MethOO 625 to monitor and evaluate laboratory data quality in accordance with Sectlons 8.3 and 8.4 of these methods. When the recovery of any 
parameter falls outside the waming Iimits, the analytical results for that parameter in the unspiked sample are suspect and eannot be reported to demonstrate regulatory complianee. Availablc 
from the Superintendent of Documents, U.S. Govemment Printing Office, Washington, D.e. 20402. 

TABLE E 
List of Approved Radiologieal Test Procedures 

Standard 
Parameter and Units ~ EPAI Methodsl ASTMJ USGS4 
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3. 
4. 
5. 

Beta-Total, pCi per Iiter 
Beta-Counting error, pCi 
(a) Radium-Total 
(b) 226Ra, pCi per Iiter 

Proportional counter 
Proportional counter 
Proportional counter 
Scintillation counter 

900.0 
Appendix B 
903.0 
903.1 

TABLE E NOTES 

703 
703 
705 
706 

01943-81 pp. 75 and 785 

01943-81 p. 79 
02460-70 
03454-79 p. 81 

I "Preseribed Procedures ror Measurement or Radioactivity in Drinking Water," EPA-600/-4-80~32 (1980, V.S. Environmental Protection Agency, August 1980. 

2 "Standard MethOOs ror the Examination or Water and Wastewater", 17th Edition, Joint Editorial Board, American Public Heath Association, American Water Works A~sociation, and Watcr 
PoHution Control Federation, 1015 Fifteenth Street, N.W., Washington, D.e. 20005, 1989. Available rrom American Public Health Association, 1015 Firteenth Street, N.W., WaShington, D.e. 
20005. 

J "1991 Annual Book or Standards, "Water" Section 11, American Society ror Testing and Materials, 1980. Available rrom American Society ror Testing and Materials, 1916 Race Street, 
Philadelphia, PA 19103. 

4 "Selected Methods or the V.S. Geological Survey of Analysis of Wastewaters," . V.S. Geological Survvey, Open-File Report 76-177 (1976) 

5 The methoo found on p. 75 measures only the dissolved portion while the methoo on p. 78 measures only the suspended portion. Thererore, the two results must be added to obtain the 
"total". . 

r' ~:;. ~ 
~_~'J" 
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TABLEF 

REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES 

Paramctcr No./n.ame 

TABLE A - Bacterial Teits: 

1-5. 
6-7. 
8. 
9-12. 

Bacteria 
Enteroviruses 
Mutagenicity 
Acute & chronie toxicity 

TABLE B - Inorganie Tests: 

1. Acidity 
2. Alkalinity 
4. Ammonia 
9. Bioehemlcal oxygen demand 
11. Bromide 
14. Bioehemical oxygen demand, carbonaceous 
15. Chemical oxygen demand 
16. Chloride 
17. Chlorine, total resldual 
21. Color 
23·24. Cyanide, total and amenable to ehlorination 
25. fluoride 
27. Hardness 
28. Hydrogen lon (pH) 
31,43. Kjeldahl and organic nitrogen 

Meta\s7: 

18. Chromium VI 
35. Mercury 
3, 5-8, 10, 12, 13, 19, 20, 22, 26, 29, 30, 32-34, 36, 
37, 45, 47, Sl, 52, 58-60, 62, 63, 70-72, 74, 75. 
Metals except chromium VI and mercury 
38. Nilrate 
39. Nitrate-nitrite 
40. Nitrite 
41. . Oi! and grease 
42. Organic carbon 
44. Orthophosphate 
46. Oxygen, Dissolved Probe 
47. Winkler 
48. Phenols 
49. Phosphorus (elemental) 
50. Phosphorus, total 

Containcr' 

P,G 
P,G 
G, Teflon-Iineä cap 
P,G 

P,G 
P,G 
P,G 
P,G 
P,G 
P,G 
P,G 
P,G 
P,G 
P,O 
P,G 
P 
P,G 
P,G 
P,G 

P,G 
P,G 
P,G 

P,G 
P,G 
P,G 
G 
P,G 
P,G 
o Bottle and top 
o Bottle and top 
o only 
0 
P,O 

Pralc:rvatiooU 

CooI, 4"C, 0.008%, Na2' S2' 0; 
CooI,4"C 
CooI,4"C 
CooI,4"C 

CooI,4"C 
CooI,4"C 
CooI, 4"C, H~O~ to pH<2 
CooI,4"C 
None required 
CooI,4"C 
CooI, 4"C, H~O~ to pH<2 
None required 
None required 
CooI,4"C 
CooI, 4"C, NaOH 10 pH>I2, 0.6g ascorbic acict5 
None required 
HNOj to pH<2, H2S0~ to pH<2 
None required 
CooI, 4"C H~O~ to pH<2 

CooI,4·C 
HNOj to pH<2 
HNOj to pH<2 

CooI,4·C 
CooI, 4·C, H2S0~ to pH<2 
CooI,4·C 
CooI, 4·C, HCI or H~O~ to pH<2 
CooI, 4·C, Ha or H]SO~ to pH<2 
Filter immediately, CooI, 4·C 
None required 
FIX on site and store in dark 
CooI, 4·C, H~O~ to pH<2 
CooI,4·C 
CooI, 4·C, H~O~ to pH<2 
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Mmmum hoIding timd 

6 hours. 
24 hours 
7 days 
48 hours 

14 days 
14 days 
28 days 
48 hours 
28 days 
48 hours 
28 days 
28 days 
Analyze immedialely 
48 hours 
14 days6 
28 days 
6 months 
Analyze immediately 
28 days 

24 hours 
28 days 
6 months 

48 hours 
28 days 
48 hours 
28 days 
28 days 
48 hours 
Analyze immediately 
8 hours 
28 days 
48 hours 
28 days 



Panmett:r No./oamc 

53. 
54. 
55. 
56. 
57. 
61. 
64. 
65. 
66. 

67. 
68. 
69. 
73. 

Residue, total 
Residue, Filterable 
Residue, Nonfilterable (TSS) 
Residue, Sett1eab1e 
Residue, Volatile 
Silica 
Speeific conductanee 
Sulfate 
Sulfide 

Sulfite 
Surfactants 
Temperature 
Turbidity 

TABLE C - Organic Tests8 

13, 18-20, 22, 24-28, 34-37, 39-43, 45-47, 56, 66, 
88, 89, 92·95, 97. Purgeable HalocarOOn! 
6, 57, 90. Purgeable aromatle 
3, 4. Acrolein and acrylonitrile 
23, 30, 44, 49, 53, 67, 70, 71, 83, 85, 96. 
PhenolslI 

7, 38. Benzidinesll 

14 17,48, SO-52. Phthalate esterall 

72-74_ NitrosamineslI.U 

76-82. PCBsII acrylonitrile 

54, 55, 65, 69. Nitroaromalics and isophoroneII 

1, 2, 5, 8-12, 32, 33, 58, 59, 64, 68, 84, 86. 
Polynuclear aromatie hydrocarOOnsll 

15, 16, 21, 31, 75_ HaloethersII 

29, 35-37, 60-63, 91. Chlorinated hydrocarbonsIl 

5ge-59t, 62c-62v, 74h-74r, 82e-82t, 87, 87m. 
Chlorinated Dimins and Furans. 

TABLE D - Pesticide Tests: 
1-70. Pesticidesll 

TABLE E - Radiologieal TeslS 
1-5 Alpha, beta, and radium 

tr" .a:...:..jr~ 

eootaiJJcrl 

P,G 
P,G 
P,G 
P,G 
P,G 
P 
P,G 
P,G 
P,G 

P,G 
P,G 
P,G 
P,G 

G, Teflon-Iined septum 

G, Teflon-Iined septum 
G, Teflon-Iined septum 
G, Teflon-Iined cap 

G, Teflon-Iined cap 
G, Teflon-Iined cap 

G, Teflon-Iined eap 

G, Teflon-Iined eap 

G, Teflon-Iined eap 

G, Teflon-Iined eap 

G_ Teflon-Iined eap 

G. Teflon-Iined eap 

G. Teflon-lined eap 

G. Teflon-lined eap 

P,G 

PraIerilltiooU 

CooI,4·C 
CooI,4·C 
CooI,4·C 
CooI,4·C 
CooI,4·C 
CooI,4·C 
CooI,4·C 
CooI,4·C 
CooI, 4·C add zinc aeetale pius sodium hydroxide 
to pH>9 
None required 
CooI,4·C 
None required 
CooI,4·C 

CooI, 4·C, 0.008% Na~p? 

CooI, 4·C, 0.008% Na2S20J HCI to pH<29 

CooI, 4·C, 0.008% Na2S20J, AdjuSl pH to 4_510 

CooI, 4·C, 0.008% Na~20J 
days after c:xtraction. 
CooI, 4·C, 0.008% Na2S20J 
CooI,4·C 

. CooI, 4·C, store in dark, 0.008% Na~20J 

CooI,4·C 

CooI, 4·C, 0.008% Na~20J store in dark 

CooI, 4·C, 0.008% Na~20J store in dark 

CooI, 4·C, 0.008% Na2S20J 

CooI,4·C 

CooI, 4·C, 0.008% Na2S20J 

Cool, 4·C, pH 5-~j 

HNOJ to pH<2 
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M.lIXimum boIding timd 

7 days 
7 days 
7 days 
48 hours 
7 days 
28 days 
28 days 
28 days 
7 days 

Analyze immcdiatcly 
48 hours 
Analyze immcdiatcly 
48 hours 

14 days 

14 days 
14 days 
7 days until extraction. 40 

7 days unt il extractionH 
7 days unti! extraction; 40 
days after extraction. 
7 days unt il extraction; 40 
days after extraction. 
7 days until extraction; 40 
days after c:xtraction. 
7 days until extraction; 40 
days after extraction. 
7 days until extraction; 40 
days after extraction. 
7 days until extraction; 40 
days after extraction. 
7 days until extraction; 40 
days after extraction. 
7 days until extraction; 40 
days after extraction. 

7 days until extraction; 40 
days after extraction. 

6 months 

,..-....) 
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TABLE F N01ES: 

Polyethylene (P) or Glass (G). For mierobiology, plastie sample containers must be made of sterilizable materials (polypropylene or other autoclavable plastie) 

2 Sample preservation should be performed immediately upon sample colleetion. For composite ehemical samp1es eaeh aliquot should be preserved at the time of eollection. Whcn use of an 
automated sampler makes it impossible to preserve eaeh aliquot, then ehemical samp1es may be preserved by maintaining at 4·C until compositing and sample splilting are completcd. 

J When any sample is to be shipped by common carrier or sent through the United States mails, it must comply with the Department of Transportation Hazardous Materials Regulations (49 
CFR Part 172). The person offering sueh material for transportation is responsible for ensuring sueh complianee. For the preservation requirements of Table J, the Omce of Ha7.ardous -
Materials, Materials Transportation Bureau, Department of Transportation has determined that the Hazardous Materials Regulations do not apply to the following materials: Hydrochloric acid 
(Ha) in water !IOlutions at coneentrations of 0.04% by weight or less (pH about 1.96 or greater); Nitrie acid (HN03) in water solutions at coneentrations of 0.15% by weight or less (pH about 
1.62 or greater); Sulfurie acid (Hii04) in water solutions at coneentrations of 0.35% by weight or less (pH about 1.15 or greater); and Sodium hydroxide (NaOH) in water solutions at 
coneentrations of 0.080% by weight or less (pH about 12.30 or less). 

4 Samples should be analyzed as soon as possible after collection. The times Iisted are the maximum times that samples may be held berore analysis and stiil be considered valid. Virus 
samples ean 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 colleetion as grab sampks or 
after removal from composite sampIers. Samples for biological or ehemieal analysis may be held for longer periods than specified in this table only if the permiltee or monitoring laboratory, 
has data on me to show that the specifie types of samples under study are stable for the longer time, and has reeeived a varianee from the Regional Administrator. s. NR 219.06 some samples 
may not be stable for the maximum time period given in the table. A permittee or monitoring Iaboratory 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 presenee of residual ehlorine. 

6 Maximum holdlng time Is 24 houra when sulfide is preaent. Optionally all samples may be tested with I~d aeetate paper before pH adjustments in order to determine ir sulfide is presenl. Ir 
sulfide is present It ean be removed by the additlon of eadmium nitrate powder until a negative lIpot test is obtained. The sample is filtered and then NaOH is added to pH 12. 

7 Samples should be filtered immediately on-site before adding preservative for dissolved metals. 

8 Guldanee applles to samples to be analyzed by Gc, LC, or GC/MS for specific compounds. 

9 Samples receiving no pH adjustment must be analyzed ·within seven days of sampling. 

10 The pH 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. 

11 When the extraetable analytes of coneem fall within a single ehemieal eategory, the specified preservation and maximunt holding times should be observed for optimum sareguard of sample 
integrity. When the analytes of coneem faU with in two or more ehemieal eategories, the sample may be preserved by cooling to 4·C, reducing residual ehlorine with 0.008% sodium Ihiosulfale, 
storing in the dark, and adjusting the pH to 6-9; samples preserved in this manner may be held for seven days before extraetion and for forty days afler extraetion. Exceptions 10 Ihis oplional 
preservatlon and holding time procedure are noted In footnote 5 (re the requirement for thiosulfate reduetion of residual ehlorine), and footnotes 12, 13 (re the analysis of benzidine). 

12 Ir l,2-diphenylhydrazine is Iikely to be present, adjust the pH of the sample to 4.0 ±. 0.2 to prevent rearrangement to benzidine. 

JJ Extraetll may be stored up to 7 days before analysis if st~rage is condueted under an inert (oxidant-free) atmosphere. 

14 For the analysis of diphenylnitrosamine, add 0.008% Naii20J and adjust pH to 7-io with NaOH within 24 hours of sampling. 

Jj The pH adjustment may be performed upon receipt at the Iaboratory and may be omitted if the samples are extraeted within 72 hours of collection. For the analysis of aldrin, add 0.008% 
NaiilOje -
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SECTIaN 80. NR 347.06 (5) and (6) are amended to read: 
(5) Sample handling after collection and prior to analysis. Sample 

handling and storage prior to analysis shall bc in accordance with methods from 
epp1ieeb1e sourees eftUffiereted ift ch. ~ffi 149 the maximum holding times and container 
types given in table F of ch. NR 219. Samples shall be preserved at the time of 
collection by cooling to 4°C. 

(6) Analyses to be performed on sediment samples. Analyses shall be done 
in accordance with methods from applicable sources enumerated in ch. NR 149. 
Analyses submitted to the departrnent under this chapter shall be done by a laborato
ry certified or registered under ch. NR 149. 

The foregoing rules were approved and adopted by the State of Wisconsin 
Natural Resourees Board on ..Tulle!. ;LS") /99;;., 

Seetions 1-15, 17, 18, 21, 22, 24, 27, 29, 32, 35-43, 46, 49, 51, 52, 56, 
58, 60, 60-62, 64, 65, 69-77, 79, and 80 of the ru1e contained herein shall take 
effeet on the first day of the month following publieation in the Wiseonsin 
administrative register as provided in s. 227.22 (2)(intro.), Stats. Seetions 16, 
20, 23, 26, 28, 30, 31, 34, 44, 45, 47, 48, 50, 53-55, 57, 59, 66, and 68 of the 
ru1e shal1 take effeet on January 1, 1993. Seetions 19, 33, 63, 67, and 78 of the 
rule sha1l take effeet on July 1, 199~fL 

Dated at Madison, Wiseonsin ~1k4 ~ 1 ) ~tj' L 
7 

",,~'Vl\"~~ DEPARTME~T OF NATURAL RESOURCES 
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