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STATE OF WISGONSIN 

DEPARTMENT OF NATURAL RESOURGES 
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ss 

Anthony S. Earl 
Secretary 

BOX 7921 
MADISON, WISCONSIN 53707 

IN REPl Y REFER TO: ____ _ 

TO ALL TO WHOM THESE PRESENTS SHALL GaME, GREETINGS: 

I, Anthony S. Earl, 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. WQ-39-77 

was du ly approved and adopted by this Department on July 21, 1977. 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. 

(SEAL) 

IN TESTIMONY WHEREOF, I have 
hereunto set my hand and affixed 
the official seal of the Depart­
ment at Pyare Square Building in 
the Vil~e of Shorewood HilIs, 
this ~ day of January, 1978. 

~.k 
Earl, Secretary 

THIS IS lOO"!, RECYCLED PAPER 
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IN THE MATTER of creating chapter NR 284 
oi the Wisconsin Administrative Code 
pertaining to effluent limitations for 
the pulp and paper manufacturing category 
of point sources 
............................................. 

WQ-39-77 

ORDER OF THE STATE OF WISCONSIN NATURAL RESOURCES BOARD 

CREATING RULES 

Pursuant to the authority vested in the State of Wisconsin Natural Resources 

Board by sections 147.04 and 227.014(2), Wise~nsin Statutes, the State of Wisconsin 

Natural Resourees Board hereby ereates rules as follows: 

SECTION 1 - Chapter NR 284 is ereated to read: 

Chapter NR 284 

PULP AND PAPER MANUFACTURING 

NR 284.01 Purpose 
NR 284.02'Applieability 
NR 284.03 Definitions 
NR 284.04 CompIianee with effluent 

limitations and standards 
NR 284.05 Modifieation of effluent 

limitations 

NR 284.06 Applieation of effluent 
limitations and standards 

NR 284.10 Effluent limitations repre­
senting best praetieable 
eontrol teehnology 
eurrently available 

NR 284.01 Purpose. The purpose of this ehapter is to establish effluent 

limitations for diseharges of process wastes from various subeategories of the 

pulp and paper manufaeturing eategory of point sourees. 

NOTE: The authority for promulgation of this ehapter is set forth in 

tUs. Adm. Code ehapter NR 205. 

NR 284.02 Applieability. The effluent limitations and other provisions 

in this ehapter are applieable to pollutants or pollutant properties in dis-

charges of process waste resulting from activities in any or a eombination of 

any of the following subeategories of the pulp and paper manufaeturing point 

souree eategory as defined in seetion NR 284.03: 
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(1) Integrated produetion of pulp and paper by: 

(a) BCT bleached kraft mills; 

(b) Fine bleaehed kraft mills; 

(e) Papergrade sulfite (blow-pit wash) mills; 

(d) Groundwood ehemi-meehanieal mills; 

(e) Groundwood thermo-meehanieal mills; 

(f) Groundwood CHN paper mills; 

(g) Groundwood fine paper mills; 

(h) Soda mills; 

(i) Deink mills; and 

(j) Papergrade sulfite (drum wash) mills. 

(2) Non-integrated produetion of paper by: 

(a) Fine paper mills; 

(b) Tissue paper mills; and 

(e) Tissue FWP paper mills. 

(3) Produetion of pulp by: 

(a) Dissolving kraft mills; 

(b) Bleaehed kraft mills; and 

(e) Dissolving sulfite mills. 

2. 

NR 284.03 Definitions. The foliowing definitions are applieable to terms 

used in this ehapter. Definitions of other terms and meanings of abbreviations 

are set forth in Wis. Adm.Code ehapter NR 205. 

(1) "BCT bleaehed kraft mills" means those mills at whieh bleaehed kraft 

pulp is produeed in a full eook process utilizing a highly alkaline sodium 

hydroxide and sodium sulfide cooking liquor. The prineipal produets at these 

mills inelude paperboard (B), eoarse papers CC), tissue papers (T) and market 

pulp. 
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(2) "Fine bleached kraft mills" means those mills at which bleached kraft 

pulp is produced in a full cook process utilizing highly alkaline sodium 

hydroxide and sodium sulfide cooking liquor. The principal products at these 

mills inelude business, writing and printing papers and market pulp. 

(3) "Papergrade sulfite (blow-:pit wash) mills" means those mills at whieh 

sulfite pulp is produced in a full eook process using an aeidie cooking liquor 

of sulfites of ealcium, magnesium, ammonia or sodiumo Following the cooking 

operations the spent cooking liquor is separated from the pulp in blow-pits. 

The principal products at these mills include'·tissue papers, newspapers, fine 

papers and market pulp. 

(4) "Groundwood chemical mills" means those mills at whieh pulp is pro­

duced utilizing a chemical cooking liquor to partially eook the wood followed 

by mechanieal defibration by refining with or without brightening, resulting 

in yields of 90% or greater. The prineipal produets at these mills inelude 

fine papers, newsprint, molded fiber produets and market pulp. 

(5) "Groundwood thermo-meehanieal mills" means those mills at which pulp 

is produced by a brief eook utilizing steam, with or without the addition of 

cooking ehemieals, followed by mechanieal defibration by refiners whieh are 

frequently under pressure, with or without brightening and resulting in yields 

of approximately 95% or greater. The principal products inelude market pulp, 

fine papers, newsprint and tissue papers. 

(6) "Groundwood CMN paper mills" me ans those mills at whieh groundwood 

pulp is produeed with or without brightening, utilizing only mechanieal defi­

bration by either stone grinders or refiners. The prineipal products at these 

mills include eoarse papers (C), molded fiber produets (M), newsprint (N) and 

market pulp. 
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(7) "Groundwood fine paper mills" means those mills at which groundwood 

pulp is produced, with or without brightening, utilizing only mechanical 

defibration by either stone grinders or ~efiners. The principal products at 

these mills include business, writing and printing papers and market pulp. 

(8) "Soda mills ll means those mills at which bleached soda pulp is produced 

by a full cook process utilizing a highly alkaline sodium hydroxide cooking 

liquor. The principal products at these mills include printing, writing and 

business papers and market pulp. 

(9) "Deink mills" means those mills at which deinked pulpis usually 

brightened or bleached from waste papers in which an alkaline treatment is 

utilized to remove contaminants such as ink and coating pigments. The principal 

products at these mills include printing, writing and business papers, tissue 

papers, newsprint, and market pulp. 

(10) "Paper grade suHite (drum wash) mills" means those mills at which 

sulfite pulp is produced in a full cook process using an acidic cooking liquor 

of sulfites of calcium, magnesium, ammonia or sodiumo Following the cooking 

operations the spent cooking liquor is washed from the pulp on vacuum or pressure 

drums. Also included are mills using belt extraction systems for pulp washing. 

The principal products at these mills are tissue papers, fine papers, newspapers 

and market pulp. 

(11) "Fine paper mills" means those mills at which fine papers are pro­

duced from wood pulp or deinked pulp prepared at another site. The principal 

products at these mills include printing, business, writing and technical 

papers. 

(12) IITissue paper mills" means those mills at which tissue papers are 

produced from wood pulp or deinked pulp prepared at another site. The prin­

cipal products at these mills include facial and toilet papers, glassine, 

paper diapers and paper towels. 
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(13) "Tissue FWP paper mills" means those mills at whieh tissue papers 

are produeed from waste papers without deinking prepared at another site. The 

prineipal produets at these mills inelude faeial and toilet paper, glassine, 

paper diapers and paper towels. 

(14) "Dissolving kraft mills" .means those mills at whieh a highly bleaehed 

pulp is produeed by a full co ok process utilizing a highly alkaline sodium 

hydroxide and sodium sulfide cooking liquor. Ineluded in the manufaeturing 

process is a preeook operation termed prehydrolysis. The prineipal produet at 

these mills is a highly bleaehed and purified"dissolving pulp used prineipally 

for the manufaeture of rayon and other produets requiring the virtual absenee 

of lignin and a very high alpha eellulose eontent. 

(15) "Bleaehed kraft mills" means those mills at whieh bleaehed pulp is 

produeed by a full eook process utilizing a highly alkaline sodium hydroxide 

and sodium sulfide cooking liquor. The prineipal produet at these mills is 

paper grade market pulp. 

(16) "Dissolving suHite mills" means those mills at whieh a highly bleaehed 

pulp is produeed from softwoods by a full eook process utilizing strong solu­

tions of sulfites of ealeium, magnesium, ammonia or sodiumo The prineipal 

produets produeed at the mills inelude viseose, nitration, cellophane or 

aeetate grade pulps whieh are used prineipally for the manufaeture of rayon 

and other produets that require the virtual absenee of lignin. 

(17) "Acid sulfite cooking liquor" is suHite cooking liquor having a pH 

less than 3.0. 

(18) "Bisulfite cooking liquor" .is suHite cooking liquor having a pH 

between 3.0 and 6.0. 

(19) "Full cookli means ehemieal pulping methods as opposed to mechanieal 

pulping methods or semi-ehemieal pulping methods whieh employ both ehemieal 

pretreatment and mechanieal energy in the pulping processes. 
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(20) "Integrated production" means pulp and paper manufacturing operations 

where all or part of the manufactured pulp is processed into paper at common or 

adjacent sites. Products of mills employing integrated production may include 

market pulp as weIl as paper. 

(21) "Non-continuous discharger" means a person diseharging pursuant to a 

t.;rPDES permit which: 

(a) Prohibits the discharge of pollutants during specified periods of time 

in excess of 24 hours in duration for purposes other than eontrol of treatment 

plant upsets, and 

(b) Specifies that annual average limitatiops are applieable to such a 

discharge. 

(22) "Production" means annual off-the-machine production, including off­

the-maehine coating where applicable, divided by the number of operating days 

during that year, where paper produetion shall be measured in off-the-machine 

moisture content, and market pulp shall be measured in air-dry tons (10% 

maisture). Production shall be determined based on past produetion practiees, 

present trends or eommittee growth. 

(23) "Wet barking operations" include hydraulic barking operations and 

wet drum barking operations whieh are those drum barking operations that use 

substantial quantities of waterin either water spray s in the barking drums 

or in a partial submersion of the drums in a tub of water. 

NR 284.04 Complianee with effluent limitations and standards. Diseharge 

of pallutants from facilities subjeet to the provisions of this ehapter shal1 

not exceed, as appropriate: 

(1) By no 1ater than July 1, 1977 effluent limitations representing the 

degree of effluent reduction attainab1e by the application of the best practi­

cable control teehnology currently available or in lieu thereof discharge 
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limitations established in discharge permits issued to such facilities prior to 

the effective date of this chapter; 

(2) By no later than July 1, 1977 pretreatment standards for existing dis­

charges to publicly owned treatment works: 

(3) By no later than July 1, 1983 effluent limitations representing the 

degree of effluent reduction attainable by the application of the best available 

technology economically achievable; 

(4) Standards of performance for new sources; or 

(5) Pretreatment standards for new sources discharging to publicly owned 

treatment works. 

NR 284.05 Modifieation of effluent limitations. (1) Effluent limitations 

representing the degree of effluent reduction attainable by the application of 

the best practicable control technology currently available may be modified in 

accordance with this section. 

(2) An individual discharger or other interested person may submit evidence 

to the department that factors relating to the equipment or facilities involved, 

the process applied, or other such factors related to such discharger are funda­

mentally different from the factors considered in the establishment of the efflu­

ent limitations. On the basis of such evidence or other available information 

the department will make a written determination that such factors are or are 

not fundamentally different for that facility compared to those specified in 

the applicable sections of the EPA development document identified in subsection 

(3) below. If such fundamentally different factors are found to exist, the 

department shall establish for the discharge effluent limitations in the WPDES 

permit either more or less~ringent than the limitations in this chapter, to 

the extent dictated by such fundamentally different factors. Such limitations 

must be approved by EPA which may approve, disapprove, or specify other 

limitations. 
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(3) The EPA development doeument for effluent limitations guidelines 'and 

new souree performance standards, identified by segment title, by EPA doeument 

number and by publieation date, applieable in aeeordanee with subseetion (2) 

above is: 

"Bleaehed Kraft, Groundwood, Sulfite, Soda, Deink and Non-Integrated 

Paper Mills", EPA 440/l-76/047-b (Mareh 1977) 

(4) Copies of the development doeument identified in subseetion (3) above 

are available for inspeetion at the office of,the department of natural resources, 

the seeretary of state's offiee, and the office of the revisor of statutes, and 

may be obtained for personal use from the Superintendentof Doeuments, D.S. 

Government Printing Offiee, Washington, D.C. 20460. 

NR 284.06 Applieation of effluent limitations and standards. (1) The 

effluent limitations and standards set forth in this ehapter shall be used in 

aeeordanee with this seetion to establish the quantity or quality of pollutants 

or pollutant properties whieh may be diseharged by a point souree subjeet to 

the provisions of this ehapter, exeept as they may be: 

(a) Mod if ied in aeeordanee with see tion NR 284.05, 

(b) Superseded by more stringent limitations and standards necessary to 

achieve water quality standards, 

(e) Supplemented or superseded by standards or prohibitions for toxic 

pollutants or by additional limitations for other pollutants required to 

achieve water quality standards, or 

(d) Superseded by more stringent limitations or standards neeessary to 

eomply with other legal requirements, ineluding discharge limitations estab­

lished in permits issued pursuant to ehapter 147, Wis. Stats., prior to the 

effeetive date of this ehapter to point sourees subject to the provisions of 

this ehapter. 
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(2) The production basis for appIieation of the limitations and standards 

set forth in this chapter shall be the annual production divided by the number 

of operating days in the year for each s~bcategory subject to the provisions of 

this chapter, except for those limitations set forth in Table 2, for which only 

the proportion of the miIlIs production subject to the activities listed in 

Table 2, or due to use of logs or chips subject to the activities listed in 

Table 2, shall be subject to the limitations set forth in Table 2. 

(3) For facilities subject to effluent limitationsin more than oue sub­

category, the discharge limitations shall be 'the aggregate of limitations 

applicable to the to tal production covered by each subcategory. 

(4) Only non-continuous dischargers shall be subject to annual average 

limitations. When annual average limitations are applied, the department shall 

establish daily maximum and monthly average concentration limitations for BOD, 

suspended solids, and zinc reflecting wastewater treatment levels representative 

of best practicable control technology currently available in lieu of the monthly 

average and daily maximum limitations set forth in Tables 1 and 2. 

NR 284.10 Effluent limitations representing best practicable control 

technology currently available. The following effluent limitations for all 

or specific subcategories when applied in accordance with section NR 284.06 

establish the quantity or quality of pollutants or pollutant properties which 

may be discharged by a facility subject to the provisions of this chapter after 

application to process wastes of the best practicable Gontrol tec~nology cur­

rently available. 

(1) The pH of all discharges shall be within the range of 5.0 to 9.0 

(2) The base 30-day average, daily maximum and annual average limitations 

for BOD and suspended solids are set forth in Table 1 in lbs/ton lbs or kg/lOOO 

kg of product. Additional 30-day average, daily maximum and annual average 
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limitations for BOD, suspended solids and zinc are set for th in Table 2 in 

lbs/ton lbs or kg/lOOO kg of product for specific actitities within each sub-

category. The limitations in Table 2 shall be in addition to those'set forth 

in Table 1. 

TABLE 1 

BOD TSS 
Daily 30-day Annual Daily 30-day Annual 

Subcatego17 Max i nrum Averafl.e Average Maximum Avera~e Averase 

(l)(a) EeT Bleached Kraft 27.3 14.2 8.0 .48.0 25.8 14.2 
(b) Fine Bleached Kraft 21.2 11.0 6.1 44.3 23.8 13.2 
(e) Papergrade Sulfite (Blov-Pit) 63.6 33.1 18.6 87.9 47.3 26.0 
(d) Groundvood Chemi-Mechaniea1 ~7.0 14.1 7.9 39.5 21.3 11.7 
(e) Groundvood Thermo-Meehanieal 21.2 11.1 6.2 31.1 16.7 9.2 
(f) CMN Groundwod 14.9 7.8 4.4 25.5 13.7 7.5 
Cg) Fine Groundwood 13.7 7.2 4.0 23.5 12.6 6.9 
(h) Sada 27.4 14.2 8.0 49.0 26.4 14.'5 
(1 ) Deink 36.2 18.8 10.6 , 48.1 25.9 14.2 
(j) Paper Grllde Sulfite (Drum 'lI'ash) 53.4 27.8 15.6 87.9 47.3 26.0 

(2)( a) Fine Paper 16.4 8.5 4.8 22.0 11.8 6.5 
(b) Tiesne Paper 22.8 12.5 1.0 20.5 10.0 5.7 
(e) Tissue Paper (FWP) 27.4 14.2 tl.O 34.1 18.4 10.1 

(3)(a) Disso1ving Kraft 47.2 24.5 13.8 74.6 40.1 22.1 
(b) B1eaehed Kraft 30.9 16.1 9.0 60.8 32.8 18.0 
ee) Diesalving Sulfite 82.8 43.1 24.2 141.3 76.1 41.8 

Limi tat 10ns are 1n pounds per tan. For kp:/1000 kg, divide by 2. 
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BOD TSS Zinc ~ 
..0 

Daily 30-day Annual Daily 30-day Annual Daily 30-day Annual ~ 
Subc at e gory Aeti vi ty /Pr~eess Max. Ave. Ave. Max. Ave. Ave. Max. Ave. Ave. \D 

--- ------- -~ .. ~- -- -- I 
....... 
....... 

)(a) BCT B1eached Kraft 1. vet barking 4.5 2.4 1.3 11.5 6.2 3.4 
2. 1og, ehi~ washing 0.5 0.3 1.0 1.3 0.7 0.4 
3. 10g numing, ponding 0.9 0.5 0.2 2.5 1.4 0.7 

(b) Fine B1eached Kraft 1. vet barldng 3.9 2.0 1.1 10.6 5.7 3.1 
2. 1og, chip vashing 0.4 0.2 0.1 1.1 0.6 0.3 
3. 10g numing, ponding 0.7 0.4 0.2 2.3 1.2 0.6 

(e) Papergrade Sulfite 1. \ret barking 5.4 2.9 1.6 l.5.0 7.9 4.4 
(Blov-Pit) 2. 1og, chip vashing 0.3 0.2 0.1 5.l. 2.7 1.5 

3. 10g fiuming, ponding 0.7 0.4 0.2 3.4 1.8 1.0 
4. bisul.!ite cooking, barometric 5.8 3.0 1.7 l.6.5 8.9 4.9 

condensing 
5. acid su1!ite cooking, surrace 1.0 0.5 0.3 

condensing 
6. acid su1fite cooking, 7.5 3.0 2.2 16.5 8.9 4.9 

barometric condensing 
(d) Groundvood 1. vet barking 1.8 0.9 0.5 5.2 2.9 1.6 

Chemi-Mechanical 2. log, ehip washing 0.1 0.1 0.1 0.5 0.3 0.2 
3. log fiuming, ponding 0.3 O.l. O.l. 1.1 0.6 0.3 
4. zinc hydrosulfite b1eaehing 0.68 0.34 0.23 

(e) Groundyood 1. vet barking 1.8 0.9 0.6 5,'4 2.9 1.5 
Thermo-Mechanical 2. log, chip vashing 0.1 0.1 0.1 0.6 0.3 0.1 

3. 10g fiuming, ponding 0.3 0.2 0.1 1.2 0.7 0.3 
4. zinc hydrosulfite bleaehing 0.52 0.26 0.17 

( f) CM1f Groundvood 1. vet barking 2.3 1.1 0.6 4.0 2.2 1.2 
2. log, chip vashing 0.3 0.1 0.1. 0.4 0.3 0.2 
3. log !l.uming, ponding 0.5 0.2 0.1 0.9 0.5 0.3 
4. zine hydrosul.fite b1eaehing 0.60 0.30 0.20 

(g) Fine Groundvood l.. vet barking 2.2 1.l. 0.7 3.9 2.2 1.2 
2. l.og, chip vashing 0.3 O.l. 0.1 0.4 0.3 0.2 
3. 10g fiuming, ponding 0.4 0.1 0.1 0.8 0.5 0.3 
~. zine hydrosu1flte bl.eaching 0.55 0.27 0.18 

(h) Soda 1. vet barking 4.1 2.2 1.2 10.5 5.6 3.1 
2. 1og, ch ip vashing 0.3 0.2 0.1 1.0 0.5 0.3 
3. log fiuming, ponding 0.6 0.4 0.2 2.2 1.1 0.7 

I-' 
I-' . 



(j) Papergrade Sulfite 1. vet barking 6.1 
(Drum Wash) 2. 1og, chip vashing 0.7 

3.' log fiuming, ponding 1.4 
4. bisulfite cooking, barometric 5.4 

condensing* 
5. acid sulflte cooking, 6.1 

surface condensing* 
6. acid sulfite cooking, 11.6 

barometric condensing* 
7. continuous digesting 22.9 

(3)(a) Dissolving Kraft 1. vet barking 6.4 
2. log, chip vashing 0.7 
3. log fiuming, ponding 1.2 

(b) B1eached Kraft 1. vet barking 4.6 
2. log, chip vashing 0.4 
3. log fiuming 9 ponding 0.8 

(e) Disso1ving Sulfite 1. vet barking 1.4 
2. 1og, chip vashing 0.3 
3. 10g fiuming, pondinp: 0.3 
4. Tiseose grade pulp making 5.8 
5. cellophane grade pulp making 13.3 
6. acetate grade pulp making 18.8 

~Rot appl1eab1e to faei1ities using continuous digesters. 

Limitation! are in pounds per ton~ For kg/lOOO kg, dlvide by 2. 

3.2 1.3 
0.4 0.2 
0.7 0.4 
2.8 1.6 

3.2 1.8 

6.0 3.4 

11.9 6.7 
3.4 1.9 
0.4 0.2 
0.7 0.4 
2.4 1.4 
0.2 0.2 
0.4 0.3 
0.7 0.4 
0.2 0.1 
0.2 0.1 
3.0 1.7 
6.9 3.9 
9.8 5.6 

15.0 7.9 
5.1 2.7 

"3.4 1.8 
16.5 8.9 

.16.5 8.9 

19.6 10.6 
13.3 7.5 
1.4 0.8 
2.9 1.6 

10.6 5.7 
1.2 0.6 
2.3 1.2 
0.3 0.2 
0.3 0.2 
0.3 0.2 

4.4 
1.5 
1.0 
4.9 

4.9 

5.3 
4.0 
0.4 
0.8 
3.1 
0.3 
0.7 
0.1 
0.1 
0.1 

~ 
.0 

I 
w 
\0 
I 
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The foregoing ru1es were approved and adopted by the State of Wisconsin 

Natural Resources Board on Ju1y 21, 1977. 

The rules contained herein shal1 take effect upon publication. 

Da ted at Mad ison, Wisconsin _' --'Ca"----,~~~~=.:...'-=Ir_..:..( 1~1..:.-8""'"-____ _ 

STATE OF WISCONSIN DEPARTMENT OF NATURAL RESOURCES 

-t;~ 
By __________ ~~ __ --------------------------------

Ear1, Secretary 

(SEAL) 


