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ABSTRACT

This document presents the findings of a study of the pulp, paper, and
paperboard and the builders' paper and board mills point source
categories. The purpose of this study was to develop effluent
limitations guidelines for existing and new point sources and to
establish pretreatment standards for existing and new dischargers to
publicly owned treatment works. These requlations were promulgated in
October of 1982 under the authority of Sections 301, 304, 306, 307,
308, and 501 of the Clean Water Act (the Federal Water Pollution
Control Act Amendments of 1972, 33 USC 1251 et seq., as amended by the
Clean Water Act of 1977, P.L. 95-217 (the "Act")) and in response to
the Settlement Agreement in Natural Resources Defense Council, Inc. v.
Train, 8 ERC 2120 (D.D.C. 1976), modified, 12 ERC 1833 (D.D.C. 1979).

The information presented in this document supports the following
promulgated regulations: best practicable control technology currently
available (BPT), best available technology economically achievable
(BAT), new source performance standards (NSPS), and pretreatment
standards for new and existing sources (PSNS and PSES) for the pulp,-
paper, and paperboard and the builders' paper and board mills point
source categories. In this report, information is presented on data
gathering efforts, subcategorization, water use, pollutant parameters,
control and treatment technologies, development of regulatory options,
cost and non-water quality considerations, and the methodology for
development of effluent limitations.
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SECTION 1
CONCLUSIONS
SUBCATEGORIZATION

For the purpose of establishing best practicable control technology
currently available (BPT) effluent limitations, best available
technology economically achievable (BAT) effluent 1limitations, new
source performance standards (NSPS), pretreatment standards for
existing sources (PSES), and pretreatment standards for new sources
(PSNS), EPA subcategorized the pulp, paper, and paperboard and the
builders' paper and board mills point source categories into three
segments as follows:

Integrated Segment

Dissolving Kraft
Market Bleached Kraft
BCT (Board, Coarse, and Tissue) Bleached Kraft
Fine Bleached Kraft
Soda
Unbleached Kraft

o Linerboard

o) Bag and Other Products
Semi-Chemical
Unbleached Kraft and Semi-Chemical
Dissolving Sulfite Pulp

o] Nitration
le) Viscose

(o} Cellophane
o) Acetate

Papergrade Sulfite (Blow Pit Wash)

Papergrade Sulfite (Drum Wash)
Groundwood-Chemi-Mechanical
Groundwood-Thermo-Mechanical

Groundwood~CMN (Coarse, Molded, and News) Papers
Groundwood-Fine . Papers

Secondary Fibers Segment

Deink
(o} Fine Papers
o Tissue Papers
(o} Newsprint
Paperboard from Wastepaper
o Corrugating Medium Furnish
(o) Noncorrugating Medium Furnish

Tissue from Wastepaper
Wastepaper-Molded Products
Builders' Paper and Roofing Felt



Nonintegrated Segment

Nonintegrated - Fine Papers

o Wood Fiber Furnish

o Cotton Fiber Furnish
Nonintegrated - Tissue Papers
Nonintegrated - Lightweight Papers

(o} Lightweight Papers

(o} Lightweight Electrical Papers
Nonintegrated -~ Filter and Nonwoven Papers
Nonintegrated - Paperboard

The subcategorization scheme from previous Agency rulemaking efforts
in 1974 and 1977 was revised based on current information. EPA
considered various factors including age, size of plant, raw material,
process employed, products, and waste treatability in reviewing the
adequacy of the original subcategorization scheme.

EPA made the following revisions to the original subcategorization
scheme relating to the integrated segment of the industry: 1) A review
of available data show that no significant differences in raw waste
loads exist at mills in the fine bleached kraft and soda
subcategories. Therefore, BAT effluent limitations, NSPS, PSES, and
PSNS are identical for both subcategories. However, because of the
familiarity of permitting authorities and representatives of affected
mills with the original subcategorization scheme and the format of the
Code of Federal Requlations, EPA decided that the fine bleached kraft
subcategory and the soda subcategory should remain as separate
subcategories and that the BPT effluent 1limitations promulgated for
those subcategories in 1977 should not be revised. 2) In the
unbleached kraft subcategory, EPA determined that higher raw waste
loads occur at mills where bag and other products are manufactured
than at mills where only linerboard 1is produced. Therefore, two
subgroups were established, bag and linerboard, with different BAT
effluent limitations, NSPS, PSES, and PSNS. 3) In the original
subcategorization scheme, there were separate subcategories for mills
where the sodium and ammonia-based neutral sulfite semi-chemical
(NSSC) pulping processes are employed. The Agency determined that a
single new subcategory, semi-chemical, best represents all variations
of the semi-chemical process. 4) The Agency established a new
subcategory, the unbleached kraft and semi-chemical subcategory, which
includes those mills originally included in the unbleached kraft-NSSC
(cross recovery) subcategory and all other mills where both the
unbleached kraft and any semi-chemical pulping processes are used. 5)
The Agency determined that a single factor, the percentage of sulfite
pulp produced on-site, 1is a better indicator of differences in raw
waste loadings at papergrade sulfite mills than the type of washing
system or condensers employed. Therefore, BAT effluent limitations,
NSPS, PSES, and PSNS were established that are identical for the
papergrade sulfite (blow pit wash) and papergrade sulfite (drum wash)
subcategories. However, because of the familiarity of permitting
authorities and representatives of affected mills with the original
subcategorization scheme and the format of the Code of Federal




Requlations, EPA decided that the papergrade sulfite (blow pit wash)
and papergrade sulfite (drum wash) subcategories should remain as
separate subcategories and that the BPT effluent 1limitations
promulgated for these subcategories in 1977 should not be revised. 6)
BAT, NSPS, PSES, and PSNS requlations were not established for the
groundwood-chemi-mechanical subcategory, one of the original
subcategories for which BPT effluent 1limitations were established.
Insufficient data were available to determine the effect of the degree
of chemical usage in the pulping process on raw waste generation. BAT
permits and NSPS for mills in this subcategory will be determined on a
case-by-case basis.

In the secondary fibers segment, three revisions were made: 1) in the
deink subcategory, differences in raw waste loads resulting from the
production of fine papers, tissue papers, and newsprint were
recognized, and different BAT effluent limitations, NSPS, PSES, and
PSNS were developed for application at mills where these products are
manufactured; 2) a new subcategory, wastepaper-molded products, was
established to reflect distinct process and wastewater differences
associated with the manufacture of molded products from wastepaper;
and 3) the paperboard from wastepaper subcategory was segmented and
different effluent limitations and standards were developed to account
for higher raw waste loads resulting from the processing of recycled
corrugating medium. (EPA made this revision after proposal 1in
response to public comments.)

In the nonintegrated segment of the industry, three new subcategories
were established to represent the differences in the manufacture of
specific products. The new subcategories are nonintegrated-
lightweight papers, nonintegrated-filter and nonwoven papers, and
nonintegrated-paperboard. Within the nonintegrated-lightweight papers
subcategory, a further allowance is made to account for the production
of electrical grades of paper. Additionally, the nonintegrated-fine
papers subcategory was subdivided to account for higher raw waste
loads resulting from the use of cotton fibers in the production of
fine papers. (EPA made this revision after proposal 1in response to
public comments.)

BPT

BPT effluent limitations were established for the four new
subcategories (wastepaper-molded products, nonintegrated-lightweight
papers, nonintegrated-filter and nonwoven papers, and nonintegrated-
paperboard) and for the two new subcategory subdivisions (the cotton
fiber subdivision of the nonintegrated-fine papers subcategory and the
corrugated medium furnish subdivision of the paperboard from
wastepaper subcategory). These limitations control three conventional
pollutants: biochemical oxygen demand (BOD5), total suspended solids
(TSS), and pH. BPT effluent limitations are shown in Table I-1.

Limitations for BOD5 and TSS are presented in kilograms of pollutant
per 1,000 kilograms of production (1b/1,000 1lbs). Production shall be
defined as the annual off-the-machine production (including



TABLE 1-1

BPT EFFLUENT LIMITATIONS
CONTINUOUS DISCHARGERS
(kg/kkg or 1bs/1000 1bs)

Maximum 30-Day Average Maximum Day

Subcategory BODS TSS BODS TSS
Secondary Fibers Segment
Paperboard From Wastepaper

o Corrugating Medium Furnish 2.8 4.6 5.7 9.2
Wastepaper-Molded Products 2.3 5.8 4.4 10.8
Nonintegrated Segment :
Nonintegrated Fine Papers

o Cotton Fiber Furnish 9.1 13.1 17.4 24.3
Nonintegrated-Lightweight Papers

o Lightweight 13.2 10.6 24.1 21.6

o Electrical 20.9 16.7 38.0 34.2
Nonintegrated-Filter and

Nonwoven Papers 16.3 13.0 29.6 26.6
Nonintegrated-Paperboard 3.6 2.8 6.5 5.8

BPT EFFLUENT LIMITATIONS
NONCONTINUOUS DISCHARGERS

Annual Average Maximum 30-Day Average Maximum Day
(kg/kkg or 1bs/1000 lbs) _ (mg/1) (mg/1)
Subcategory BODS5 TSS BOD5 TSS BODS TSS
Secondary Fibers Segment
Paperboard From Wastepaper
o Corrugating Medium Furnish 1.6 2.1 93 153 189 306
Wastepaper-Molded Products 1.3 3.2 27 66 51 122

Nonintegrated Segment

Nonintegrated Fine Papers
o Cotton Fiber Furnish 5.1 7.2 52 74 99 138
Nonintegrated-Lightweight Papers

o Lightweight 7.4 6.0 65 52 118 106

o Electrical 11.6 9.5 65 52 118 106
Nonintegrated-Filter and :

Nonwoven Papers 9.1 7.4 65 52 118 106

Nonintegrated-Paperboard 2.0 1.6 65 52 118 106




off-the-machine coating where applicable) divided by the number of
operating days during that year. Paper production shall be measured
at the off-the-machine moisture content. Production shall be
determined for each mill based on past production rates, present
trends, or committed growth.

BPT effluent limitations were based on the anticipated performance of
wastewater treatment technology (either primary clarification or
biological treatment) applied to raw waste loads characteristic of the
subcategory or on transfer of technology performance from another
subcategory.

BAT
BAT limitations were established for the following toxic pollutants:

pentachlorophenol (PCP),
trichlorophenol (TCP), and
zinc.

BAT effluent limitations are shown in Table I-2 and I-3.

Effluent 1limitations for the control of pentachlorophenol and
trichlorophenol were established for all subcategories. The
technology basis of these limitations is the substitution of biocide
formulations that do not contain pentachlorophenol and trichlorophenol
for formulations containing these toxic pollutants.

BAT effluent limitations for zinc were established equal to BPT
limitations for the three groundwood subcategories where zinc
hydrosulfite has been used as a bleaching chemical. Limitations were
based on the precipitation of =zinc using 1lime, although the most
likely technology employed to attain BAT is the substitution of sodium
hydrosulfite for zinc hydrosulfite.

Limitations for BOD5 and TSS are presented in kilograms of pollutant
per 1,000 kilograms of production (1b/1,000 lbs). Production shall be
defined as the annual off-the-machine production (including
off-the-machine coating where applicable) divided by the number of
operating days during that year. Paper production shall be measured
at the off-the-machine moisture content whereas market pulp shall be
measured in air-dry tons (10 percent moisture). Production shall be
determined for each mill based on past production rates, present
trends, or committed growth. For non-continuous dischargers, maximum
day effluent concentrations shall apply.

NSPS

Pollutants regulated under NSPS include the conventional pollutants
regulated under BPT (BOD5, TSS, and pH) and the toxic pollutants
regulated under BAT (pentachlorophenol, trichlorophenol, and zinc).
NS;S effluent limitations are presented in Tables I-4, I-5, 1I-6, and
I_o



TABLE I-2

BAT EFFLUENT LIMITATIONS
(kg/kkg or 1lbs/1000 1bs)

Maximum Day

Subcategory pcpl TCP? Zinc
Integrated Segment
Dissolving Kraft 0.0025 0.016 NA
Market Bleached Kraft 0.0019 0.012 NA
BCT Bleached Kraft 0.0016 0.010 NA
Alkaline-Fine3 0.0014 0.0088 NA
Unbleached Kraft

o Linerboard 0.00058 0.00053 NA

o Bag 0.00058 0.00053 NA
Semi-~Chemical 0.0012 0.00043 NA
Unbleached Kraft and Semi-Chemical 0.00064 0.00059 NA
Dissolving Sulfite Pulp

o Nitration 0.0030 0.019 NA

o Viscose 0.0030 0.019 NA

o Cellophane 0.0030 0.019 NA

o Acetate 0.0033 0.021 NA
Papergrade Sulfite# * % *
Groundwood-Thermo~Mechanical 0.00097 0.00088 0.26
Groundwood-CMN Papers 0.0011 0.00099 0.30
Groundwood-Fine Papers 0.0010 0.00092 0.27
Secondary Fibers Segment
Deink

o Fine Papers 0.0030 0.0069 NA

o Tissue Papers 0.0030 0.0069 NA

o Newsprint 0.0030 0.0010 NA
Tissue From Wastepaper 0.0030 0.0011 NA
Paperboard From Wastepaper

o Corrugating Medium Furmish 0.00087 0.00030 NA

o Noncorrugating Medium Furnish 0.00087 0.00030 NA
Wastepaper-Molded Products 0.0026 0.00088 NA
Builders' Paper and Roofing Felt 0.0017  0.00060 NA

Nonintegrated Segment
Nonintegrated-Fine Papers

o Wood Fiber Furnish 0.0018 0.00064 NA

o Cotton Fiber Furnish 0.0051 0.0018 NA
Nonintegrated-Tissue Papers 0.0028 0.00096 NA
Nonintegrated-Lightweight Papers

o Lightweight 0.0059 0.0020 NA

o Electrical 0.0093 0.0032 NA
Nonintegrated-Filter

and Nonwoven Papers 0.0072 0.0025 NA
Nonintegrated~Paperboard 0.0016 0.00054 NA

*Papergrade Sulfite Equations:

PCP = 0.00058 exp(0.017x)

TCP = 0.0036 exp(0.017x)

Where x equals perceant sulfite pulp produced on-site in the final product.
1pCP = Pentachlorophenocl

2rcp

Trichlorophenol
3Includes Fine Bleached Xraft and Soda subcategories.

4Includes Papergrade Sulfite (Blow Pit Wash) and Papergrade Sulfite
(Drum Wash) subcategories.

NA = Not applicable.



TABLE I-3

BAT EFFLUENT LIMITATIONS
NONCONTINUOUS DISCHARGERS
(concentrations mg/l)

Maximum Day

Subcategory pcpl TCPZ Zinc
Integrated Segment
Dissolving Kraft (0.011)(55.1)/Y (0.068)(55.1)/Y NA
Market Bleached Kraft (0.011)(41.6)/Y (0.068)(41.6)/Y NA
BCT Bleached Kraft (0.011)(35.4)/Y (0.068)(35.4)/Y NA
Alkaline-Fine3 (0.011)(30.9)/Y (0.068)(30.9)/Y NA
Unbleached Kraft

o Linerboard (0.011)(12.6)/Y (0.010)(12.6)/Y NA

o Bag (0.011)(12.6)/Y (0.010)(12.6)/Y NA
Semi-Chemical (0.029)(10.3)/Y (0.010)(10.3)/Y NA
Unbleached Kraft and Semi~Chemical (0.011)(14.0)/Y (0.010)(14.0)/Y NA
Dissolving Sulfite Pulp

o Nitratiom (0.011)(66.0)/Y (0.068)(66.0)/Y NA

o Viscose (0.011)(66.0)/Y (0.068)(66.0)/Y NA

o Cellophane (0.011)(66.0)/Y (0.068)(66.0)/Y NA

o Acetate (0.011)(72.7)/Y (0.068)(72.7)/Y NA
Papergrade Sulfite* * *
Groundwood-Thermo-Mechanical (0.011)(21.1)/Y (0.010)(21.1)/Y (3.0)(21.1)/Y
Groundwood-CMN Papers (0.011)(23.8)/Y (0.010)(23.8)/Y (3.0)(23.8)/Y
Groundwood-Fine Papers (0.011)(21.9)/Y (0.010)(21.9)/Y (3.0)(21.9)/Y
Secondary Fibers Segment
Deink

o Fine Papers (0.029)(24.4)7Y (0.068)(24.4)/Y NA

o Tissue Papers (0.029)(24.4)7Y (0.068)(24.4)/Y NA

o Newsprint (0.029)(24.4)/Y (0.010)(24.4)/Y NA
Tissue From Wastepaper (0.029)(25.2)/Y (0.010)(25.2)/Y NA
Paperboard From Wastepaper

o Corrugating Medium Furmish (0.029)(7.2)/Y (0.010)(7.2)/Y NA

o Noncorrugating Medium Furnish (0.029)(7.2)/Y (0.010)(7.2)}/Y NA
Wastepaper=Molded Products (0.029)(21.1)/Y (0.010)(21.1)/Y NA
Builders' Paper and Roofing Felt (0.029)(14.4)/Y (0.010)(14.4)/Y NA
Nonintegrated Segment
Nonintegrated-Fine Papers

o Wood Fiber Furnish (0.029)(15.2)/Y (0.010)(15.2)/Y NA

o Cotton Fiber Furnish (0.029)(42.3)/Y (0.010)(42.3)/Y NA
Nonintegrated-Tissue Papers (0.029)(22.9)/Y (0.010)(22.9)/Y NA
Nonintegrated-Lightweight Papers

o Lightweight (0.029)(48.7)/Y (0.010)(48.7)/Y NA

o Electrical (0.029)(76.9)/Y (0.010)(76.9)/Y NA
Nonintegrated-Filter

and Nonwoven Papers (0.029)(59.9)/Y (0.010)(59.9)/Y NA
Nonintegrated-Paperboard (0.029)(12.9)/Y (0.010)(12.9)/Y NA

Y = Mill wastewater discharged per ton of product.

NA = Not Applicable.
*Papergrade Sulfite Equations:

PCP
TCP

(€0.011)(12.67) exp(0.017x))/Y
((0.068)(12.67) exp(0.017x))/Y

Where x equals percent sulfite pulp produced on-site in the final product.

1PCP = Pentachlorophenol

2TCP = Trichlorophenol

3Includes Fine Bleached Kraft and Soda subcategories.

4Includes Papergrade Sulfite (Blow Pit Wash) and Papergrade Sulfite

(Drum Wash) subcategories.



TABLE I-4

NEW SOURCE PERFORMANCE STANDARDS
CONVENTIONAL POLLUTANTS
(kg/kkg or 1bs/1000 1lbs)

Maximum 30-Day Average Maximum Day

Subcategory BODS TSS BODS TSS
Integrated Segment
Dissolving Kraft 8.4 14.3 15.6 27.3
Market Bleached Kraft 5.5 9.5 10.3 18.2
BCT Bleached Kraft 4.6 7.6 8.5 14.6
Alkaline-Finel 3.1 4.8 5.7 9.1
Unbleached Kraft

o Linerboard 1.8 3.0 3.4 5.8

o Bag 2.7 4.8 5.0 9.1
Semi-Chemical 1.6 3.0 3.0 5.8
Unbleached Kraft and Semi~Chemical 2.1 3.8 3.9 7.3

Dissolving Sulfite Pulp

o Nitration 14.5 21.3 26.9 40.8

o Viscose 15.5 21.3 28.7 40.8

o Cellophane 16.8 21.3 31.2 40.8

o Acetate 21.4 21.5 39.6 41.1
Papergrade Sulfite? * * * *
Groundwood-Thermo-Mechanical 2.5 4.6 4.6 8.7
Groundwood-CMN Papers 2.5 3.8 4.6 7.3
Groundwood-Fine Papers 1.9 3.0 3.5 5.8
Secondary Fibers Segment
Deink

o Fine Papers 3.1 4.6 5.7 8.7

o Tissue Papers 5.2 6.8 9.6 13.1

o Newsprint 3.2 6.3 6.0 12.0
Tissue From Wastepaper 2.5 5.3 4.6 10.2
Paperboard From Wastepaper

o Corrugating Medium Furnish 2.1 2.3 3.9 4.4

o Noncorrugating Medium Furnish 1.4 1.8 2.6 3.5
Wastepaper-Molded Products 1.1 2.3 2.1 4.4
Builders' Paper and Roofing Felt 0.94 1.4 1.7 2.7
Nonigtegrated Segment
Nonintegrated-Fine Papers

o Wood Fiber Furnish 1.9 2.3 3.5 4.4

o Cotton Fiber Furnish 4.2 4.9 7.8 9.5
Nonintegrated-Tissue Papers 3.4 2.6 7.0 6.0
Nonintegrated-Lightweight Papers

o Lightweight 6.7 5.2 13.7 12.0

o Electrical 11.7 9.2 24.1 21.1
Nonintegrated-Filter

and Nonwoven Papers 8.3 6.6 17.1 15.0
Nonintegrated-Paperboard 1.9 1.5 4.0 3.5

pH-Within the range 5.0 to 9.0 at all times

*Papergrade Sulfite Equations:
Maximum 30-day average:

BODS
158

2.36 exp(0.017x)
3.03 exp(0.017x)

Maximum day:
BOD5 = 4.38 exp(0.017x)
TSS = 5.81 exp(0.017x)
Where x equals percent sulfite pulp produced on-site in the final product

1Includes Fine Bleached Kraft and Soda subcategories.

2Includes Papergrade Sulfite (Blow Pit Wash) and Papergrade Sulfite
(Drum Wash) subcategories.



TABLE I-5

NEW SOURCE PERFORMANCE STANDARDS
CONVENTIONAL POLLUTANTS
NONCONTINUOUS DISCHARGERS

Annual Average Maximum 30-Day Average Maximum Day
{kg/kkg or lbs/1000 1lbs) (mg/1) (mg/1)

Subcategory BODS TSS BODS TSS BODS TSS
Integrated Segment
Dissolving Kraft 4.4 7.5 40 68 74 129
Market Bleached Kraft 2.9 s.0 36 63 68 120
BCT Bleached Kraft 2.4 4.0 3% 57 63 109
Alkaline-Fine! 1.6 2.% 29 45 53 85
Unbleached Kraft

o Linerboard 0.96 1.6 47 79 87 151

o Bag 1.4 2.5 55 98 101 188
Semi-Chemical 0.84 1.6 52 97 97 186
Unbleached Kraft and Semi-Chemical 1.1 2.0 45 79 84 151
Dissolving Sulfite Pulp

o Nitration 7.6 11.2 59 87 109 166

o Viscose 8.1 11.2 63 87 117 166

o Cellophane 8.8 11.2 68 87 127 166

o Acetate 11.2 11.3 78 79 145 151
Papergrade Sulfite? * * 62 80 115 153
Groundwood-Thermo-Mechanical 1.3 2.4 (13 80 81 153
Groundwood-CMN Papers 1.3 2.0 34 sS4 63 104
Groundwood-Fine Papers 1.0 1.6 31 46 57 88
Secondary Fibers Segment
Deink

o Fine Papers 1.6 2.4 46 69 86 131

o Tissue Papers 2.7 3.6 62 84 116 162

o Newsprint 1.7 3.3 49 92 90 177
Tissue From Wastepaper 1.3 2.8 36 79 67 151
Paperboard From Wastepaper

o Corrugating Medium Furnish 1.1 1.2 161 171 298 328

o Noncorrugating Medium Furnish 0.73 0.97 108 137 194 263
Wastepaper-Molded Products 0.60 1.2 48 92 89 176
Builders' Paper and Roofing Felt 0.49 0.73 83 122 154 234
Nonintegrated Segment
Nonintegrated-Fine Papers

o Wood Fiber Furnish 0.98 1.2 48 56 88 107

o Cotton Fiber Furnish 2.2 2.6 33 38 60 72
Nonintegrated-Tissue Papers 2.3 1.6 43 33 88 76
Nonintegrated-Lightweight Papers

o Lightweight 4.5 3.2 2 33 87 76

o Electrical 7.9 5.6 42 33 87 76
Nonintegrated-Filter

and Nonwoven Papers 5.6 4.0 42 33 87 76
Nonintegrated-Paperboard 1.3 0.94 42 33 87 76

pH-Within the range 5.0 to 9.0 at all times

*Papergrade Sulfite (See Equations in Table I-4).

BODS Long-Term Average = Maximum 30-day average + 1.91
TSS Long-Term Average = Maximum 30-day average + 1.90

1Includes Fine Bleached Kraft and Soda subcategories

2Includes Papergrade Sulfite (Blow Pit Wash) and Papergrade Sulfite (Drum Wash) subcategories.



TABLE I-6
NEW SOURCE PERFORMANCE STANDARDS

TOXIC POLLUTANTS
(kg/kkg or 1lbs/1000 1lbs)

Maximum Day

Subcategory pCpl TCP# Zinc
Integrated Segment
Dissolving Kraft 0.0025 0.016 NA
Market Bleached Kraft 0.0019 0.012 NA
BCT Bleached Kraft 0.0016 o0.010 NA
Alkaline-Fine3d 0.0014 0.0088 NA
Unbleached Kraft

o Linerboard 0.00058 0.00053 NA

o Bag 0.00058 0.00053 NA
Semi-Chemical 0.0012 0.00043 NA
Unbleached Kraft and Semi-Chemical 0.00064 0.00059 NA
Dissolving Sulfite Pulp

o Nitration 0.0030 0.019 NA

o Viscose 0.0030 0.019 NA

o Cellophane 0.0030 0.019 NA

o Acetate 0.0033 0.021 NA
Papergrade Sulfite# * * *
Groundwood-Thermo-Mechanical 0.00097 0.00088 0.17
Groundwood-CMN Papers 0.0011 0.00099 0.21
Groundwood~-Fine Papers 0.0010 0.00092 0.19
Secondary Fibers Segment
Deink

o Fine Papers 0.0030 0.0069 NA

o Tissue Papers 0.0030 0.0069 NA

o Newsprint 0.0030 0.0010 NA
Tissue From Wastepaper 0.0030 0.0011 NA
Paperboard From Wastepaper

o Corrugating Medium Furnish 0.00087 0.00030 NA

o Noncorrugating Medium Furnish 0.00087 0.00030 NA
Wastepaper-Molded Products 0.0026 0.00088 NA
Builders' Paper and Roofing Felt 0.0017 0.00060 NA

Nonintegrated Segment
Nonintegrated-Fine Papers

o Wood Fiber Furnish 0.0018 0.00064 NA

o Cotton Fiber Furnish 0.0051 0.0018 NA
Nonintegrated-Tissue Papers 0.0028 0.00096 NA
Nonintegrated-Lightweight Papers

o Lightweight 0.0059- 0.0020 NA

o Electrical 0.0093 0.0032 NA
Nonintegrated-Filter

and Nonwoven Papers 0.0072 0.0025 NA
Nonintegrated-Paperboard 0.0016 0.00054 NA

*Papergrade Sulfite Equations:

PCP = 0.00058 exp(0.017x)

TCP = 0.0036 exp(0.017x)

Where x equals perceant sulfite pulp produced on-site in the final product.
1PCP = Pentachlorophenol
2TCP = Trichlorophenol

3Includes Fine Bleached Kraft and Soda subcategories.

4Includes Papergrade Sulfite (Blow Pit Wash) and Papergrade Sulfite
(Drum Wash) subcategories.

NA = Not applicable.
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TABLE I-7

NEW SOURCE PERFORMANCE STANDARDS

Subcategory

TOXIC POLLUTANTS

NONCONTINUOUS DISCHARGERS
(concentrations mg/1)

Maximum Day

PCP?

TCPZ?

Zinc

Integrated Segment
Dissolving Kraft
Market Bleached Kraft
BCT Bleached Kraft
Alkaline-Fine3
Unbleached Kraft

o Linerboard

o Bag
Semi-Chemical
Unbleached Kraft and Semi-Chemical
Dissolving Sulfite Pulp

o Nitration

o Viscose

o Cellophane

o Acetate
Papergrade Sulfite
Groundwood-Thermo-Mechanical
Groundwood-CMN Papers
Groundwood-Fine Papers

Secondary Fibers Segment
Deink

o Fine Papers

o Tissue Papers

o Newsprint
Tissue From Wastepaper
Paperboard From Wastepaper

o Corrugating Medium Furnish

o Noncorrugating Medium Furnish
Wastepaper~Molded Products
Builders' Paper and Roofing Felt

Nonintegrated Segment
Nonintegrated-Fine Papers

o Wood Fiber Furnish

o Cotton Fiber Furnish
Nonintegrated-Tissue Papers
Nonintegrated-Lightweight Papers

o Lightweight

o Electrical
Nonintegrated-Filter

and Noanwoven Papers
Nonintegrated-Paperboard

(0.012)(50.7)/Y
(0.013)(36.6)/Y
(0.012)(31.7)/¥Y
(0.014)(25.1)/Y

(0.015)(9.4)/Y
(0.012)(11.4)/Y
(0.041)(7.3)/Y
(0.013)(11.5)/Y

(0.012)(59.0)/Y

(0.012)(59.0)/Y

(0.012)(59.0)/Y

(0.012)(65.7)/Y
*

(0.017)(13.8)/Y
(0.016)(16.8)/Y
(0.016)(15.4)/Y

(0.045)(15.9)/Y
(0.036)(19.5)/Y
(0.044)(16.2)/Y
(0.045)(16.3)/Y

(0.065)(3.2)/Y
(0.065)(3.2)/Y
(0.107)(5.7)/Y
(0.155)(2.7)/Y

(0.047)(9.4)/Y
(0.039)(31.1)/Y
(0.035)(19.1)/Y

(0.037)(38.2)/Y
(0.033)(66.8)/Y

(0.037)(47.5)/Y
(0.033)(11.2)/Y

(0.074)(50.7)/Y
(0.077)(36.6)/Y
(0.076)(31.7)/¥
(0.084)(25.1)/Y

(0.013)(9.4)/Y
(0.011)(11.4)/Y
(0.014)(7.3)/Y
(0.012)(11.5)/Y

(0.076)(59.0)/Y
(0.076)(59.0)/Y
(0.076)(59.0)/Y
(0.075)(65.7)/Y
*
(0.015)(13.8)/Y
(0.014)(16.8)/Y
(0.014)(15.4)/Y

(0.1043(15.9)/Y
(0.085)(19.5)/Y
(0.015)(16.2)/Y
(0.015)(16.3)/Y

(0.023)(3.2)/Y
(0.023)(3.2)/Y
(0.037)(5.7)/Y
(0.053)(2.7)/Y

(0.016)(9.4)/Y
(0.014)(31.1)/Y
(0.012)(19.1)/Y

(0.013)(38.2)/Y
(0.012)(66.8)/Y

(0.013) (47.5)/Y
(0.012)(11.2)/Y

(3.0)(13
(3.0)(16
(3.0)(15

NA
NA

NA

NA
NA
NA
NA

NA
NA
NA

NA
NA

NA
NA

Y = Mill wastewater discharged per ton of product.

NA = Not Applicable
*Papergrade Sulfite Equations:

PCP
TCP

((0.015)(9.12) exp(0.017x))/Y
((0.094)(9.12) exp(0.017x))/Y

Where x equals percent sulfite pulp produced on-site in the final product.

lpcp

Pentachlorophenol

2rcp

Trichlorophenol

3Includes Fine Bleached Kraft and Soda subcategories.

‘Includes Papergrade Sulfite (Blow Pit Wash) and Papergrade Sulfite

(Drum Wash) subcategories.
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The basis for NSPS for conventional pollutants is commonly employed
production process control technology plus the application of end-of-
pipe treatment of the type that formed the basis of BPT effluent
limitations (i.e., biological treatment or primary treatment). The
technology basis for control of toxic pollutants is identical to that
which forms the basis of BAT effluent limitations.

Standards are presented in kilograms of pollutant per 1,000 kilograms
of production (1b/1,000 1bs). The production basis shall be
determined in the same manner as described under BAT.

PSES and PSNS

PSES and PSNS are established for the following toxic pollutants:

pentachlorophenol (PCP),
trichlorophenol (TCP), and
zinc.

PSES and PSNS are presented in Tables I-8 and I-9.

PSES and PSNS were based on chemical substitution to reduce
substantially the discharge of PCP, TCP, and zinc. Pretreatment
standards are needed because PCP, TCP, and zinc are known to pass
through publicly owned treatment works (POTWs). Additionally, PSES
and PSNS will minimize disposal “problems associated with sludges
containing zinc.

Pretreatment standards were established in terms of maximum allowable
discharge concentrations (mg/l1). They include a mathematical formula
that accounts for flow differences to assure that the standards do not
discourage the implementation of water conservation technologies at
indirect discharging mills. Mass limitations (kg/kkg or 1b/1000 1b of
product) are also provided as guidance in cases where it is necessary
to impose mass limitations for control of pollutants discharged from
contributing pulp, paper, and paperboard mills to POTWs. The
production basis shall be determined in the same manner as described
under BAT.

IMPACT OF THE REGULATIONS

Existing Sources

BPT. Only the wastepaper-molded products subcategory is expected to
incur BPT compliance costs. EPA anticipates that four mills in this
subcategory will be required to spend a total of $6.01 million for
capital investment and a total of $1.86 million annually (1978
dollars). Upon compliance with BPT effluent limitations for the
wastepaper-molded products, nonintegrated-lightweight papers,
nonintegrated-filter and nonwoven papers, and nonintegrated-paperboard
subcategories and for the cotton fiber furnish subdivision of the
nonintegrated-fine papers subcategory, EPA estimates that conventional
pollutant removals from subcategory/subdivision raw waste discharges

12



TABLE I-8

PRETREATMENT STANDARDS FOR EXISTING

(concentrations mg/1)

SOURCES

Maximum Day

Subcategory pcpl TCP? Zinc
Integrated Segment
Dissolving Kraft (0.011)(55.1)/Y (0.082)(55.1)/Y NA
Market Bleached Kraft (0.011)(461.6)/Y (0.082)(41.6)/Y NA
BCT Bleached Kraft (0.011)(35.4)/Y (0.082)(35.4)/Y NA
Alkaline-Fine3 (0.011)(30.9)/Y (0.082)(30.9)/Y NA
Unbleached Kraft

o Linerboard (0.011)(12.6)/Y (0.010)(12.6)/Y NA

o Bag (0.011)(12.6)/Y (0.010)(12.6)/Y NA
Semi-Chemical (0.032)(10.3)/Y (0.010)(10.3)/Y NA
Unbleached Kraft and Semi-Chemical (0.011)(14.0)/Y (0.010)(14.0)/Y NA
Dissolving Sulfite Pulp

o Nitration (0.011)(66.0)/Y (0.082)(66.0)/Y NA

o Viscose (0.011)(66.0)/Y (0.082)(66.0)/Y NA

o Cellophane (0.011)(66.0)/Y (0.082)(66.0)/Y NA

o Acetate (0.011)(72.7)/Y (0.082)(72.7)/Y NA
Papergrade Sulfite® * *
Groundwood~Thermo-Mechanical (0.011)(21.1)/Y (0.010)(21.1)/Y (3.0)(21.1)/Y
Groundwood-CMN Papers (0.011)(23.8)/Y (0.010)(23.8)/Y (3.0)(23.8)/Y
Groundwood-Fine Papers (0.011)(21.9)/Y (0.010)(21.9)/Y (3.0)(21.9)/Y
Secondary Fibers Segment
Deink

o Fine Papers (0.032)(24.4)/Y (0.082)(24.4)/Y NA

o Tissue Papers (0.032)(24.4)/Y (0.082)(24.4)/Y NA

o Newsprint (0.032)(24.4)/Y (0.010)(24.4)/Y NA
Tissue From Wastepaper (0.032)(25.2)/Y (0.010)(25.2)/Y NA
Paperboard From Wastepaper

o Corrugating Medium Furnish (0.032)(7.2)/Y (0.010)(7.2)/Y NA

o Noncorrugating Medium Furnish (0.032)(7.2)/Y (0.010)(7.2)/Y NA
Wastepaper-Molded Products (0.032)(21.1)/Y (0.010)(21.1)/Y NA
Builders' Paper and Roofing Felt (0.032)(14.4)/Y (0.010)(14.4)/Y NA
Nonintegrated Segment
Nonintegrated-Fine Papers

o Wood Fiber Furnish (0.032)(15.2)/Y (0.010)(15.2)/Y NA

o Cotton Fiber Furnish (0.032)(42.3)/Y (0.010)(42.3)/Y NA
Nonintegrated-Tissue Papers (0.032)(22.9)/Y (0.010)(22.9)/Y NA
Nonintegrated-Lightweight Papers

o Lightweight (0.032)(48.7)/Y (0.010)(48.7)/Y NA

o Electrical (0.032)(76.9)/Y (0.010)(76.9)/Y NA
Nonintegrated-Filter

and Nonwoven Papers (0.032)(59.9)/Y (0.010)(59.9)/Y NA
Nonintegrated-Paperboard (0.032)(12.9)/Y (0.010)(12.9)/Y NA

Y = Mill wastewater discharged per ton of product.

NA = Not Applicable

*Papergrade Sulfite Equations:

PCP = ((0.011)(12.67) exp(0.017x))/Y
TCP = ((0.082)(12.67) exp(0.017x))/Y

Where x equals percent sulfite pulp produced on-site in the final product.

1PCP = Pentachlorophenol

2TCP = Trichlorophenol

3Includes Fine Bleached Kraft and Soda subcategories.

*Includes Papergrade Sulfite (Blow Pit Wash) and Papergrade Sulfite

{(Drum Wash) subcategories.
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PSES OPTIONAL MASS LIMITS
(kg/kkg or 1b/1000 1lbs)

TABLE I-8 (continued)

Maximum Day

Subcategory PCP! TCP® Zinc
Integrated Segment
Dissolving Kraft 0.0025 0.019 NA
Market Bleached Kraft 0.0019 0.014 NA
BCT Bleached Kraft 0.0016 0.012 NA
Alksline-Fine® 0.0014 0.011 NA
Unbleached Kraft

o Linerboard 0.00058 0.00053 NA

o Bag 0.00058 0.00053 NA
Semi-Chemical 0.0014 0.00043 NA
Unbleached Kraft and Semi-Chemical 0.00064 0.00059 NA
Dissolving Sulfite Pulp

o Nitration 0.0030 0.023 NA

o Viscose 0.0030 0.023 NA

o Cellophane 0.0030 0.023 NA

o Acetate 0.0033 0.025 NA
Papergrade Sulfite* * * NA
Groundwood-Thermo=-Mechanical 0.00097 0.00088 0.26
Groundwood=-CMN Papers 0.0011 0.00099 0.30
Groundwood-Fine Paspers 0.0010 0.00092 0.27
Secondary Fibers Segment
Deink

o Fine Papers 0.0033 0.0084 NA

o Tissue Papers 0.0033 0.0084 NA

o Newsprint 0.0033 0.0010 N
Tissue From Wastepaper 0.0034 0.0011 NA
Paperboard From Wastepaper :

o Corrugsting Medium Furnish 0.00096 0.00030 NA

o Noncorrugating Medium Furnish 0.00096 0.00030 NA
Wastepaper-Molded Products 0.0028 0.00088 NA
Builders' Paper and Roofing Felt 0.0019 0.00060 NA
Nonintegrated Segment
Nonintegrated-Fine Papers

o Wood Fiber Furnish 0.0020 0.00064 NA

o Cotton Fiber Furnish 0.0056 0.0018 NA
Nonintegrated-Tissue Papers 0.0031 0.00096 NA
Nonintegrated-Lightweight Papers

o Lightweight 0.0065 0.0020 NA

o Electrical 0.010 0.0032 NA
Nonintegrated-Filter

and Nonwoven Papers 0.0080 0.0025 NA
Nonintegrated-Paperboard 0.0017 0.00054 NA

Y = Mill wastewater discharged per
NA = Not Applicable

*Papergrade Sulfite Equations:

PCP = 0.00058 exp(0.017x)
TCP = 0.0043 exp(0.017x)

ton of product.

Where x equals percent sulfite pulp produced on-site in the final product.

1pcp

Pentachlorophenol

21CP

Trichlorophenol

31ncludes Fine Bleached Kraft and

Soda subcategories.

4Includes Papergrade Sulfite (Blow Pit Wash) and Papergrade Sulfite

(Drum Wash) subcategories.
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TABLE I-9

PRETREATMENT STANDARDS FOR NEW SOURCES
(concentrations mg/1)

Maximum Day

Subcategory

pcpl

TCP2

Integrated Segment
Dissolving Kraft
Market Bleached Kraft
BCT Bleached Kraft
Alkaline-Fine3
Unbleached Kraft

o Linerboard

o Bag
Semi-Chemical
Unbleached Kraft and Semi-Chemical
Dissolving Sulfite Pulp

o Nitration

o Viscose

o Cellophane

o Acetate
Papergrade Sulfitet
Groundwood-Thermo-Mechanical
Groundwood=-CMN Papers
Groundwood-Fine Papers

Secondary Fibers Segment
Deink

o Fine Papers

o Tissue Papers

o Newsprint
Tissue From Wastepaper
Paperboard From Wastepaper

o Corrugating Medium Furnish

o Noncorrugating Medium Furnish
Wastepaper-Molded Products
Builders' Paper and Roofing Felt

Nonintegrated Segment
Nonintegrated-Fine Papers

o Wood Fiber Furnish

o Cotton Fiber Furnish
Nonintegrated-Tissue Papers
Nonintegrated-Lightweight Papers

o Lightweight

o Electrical
Nonintegrated-Filter

and Nonwoven Papers
Nonintegrated-Paperboard

(0.012)(50.7)/Y
(0.013)(36.6)/Y
(0.012)(31.7)/Y
(0.014)(25.1)/Y

(0.015)(9.4)/Y
(0.012)(11.4)/Y
(0.045)(7.3)/Y
(0.013)(11.5)/Y

(0.012)(59.0)/Y

(0.012)(59.0)/Y

(0.012)(59.0)/Y

(0.012)(65.7)/Y
*

(0.017)(13.8)/Y
(0.016)(16.8)/Y
(0.016)(15.4)/Y

(0.049)(15.9)/Y
(0.040)(19.5)/Y
(0.048)(16.2)/Y
(0.049)(16.3)/Y

(0.072)(3.2)/Y
(0.072)(3.2)/Y
(0.118)(5.7)/Y
(0.171)(2.7)/Y

(0.052)(9.4)/Y
(0.044)(31.1)/Y
(0.038)(19.1)/Y

(0.041)(38.2)/Y
(0.037)(66.8)/Y

(0.040)(47.5)/Y
(0.037)(11.2)/Y

(0.089)(50.7)/Y
(0.093)(36.6)/Y
(0.092)(31.7)/Y
(0.101)(25.1)/Y

(0.013)(9.4)/Y
(0.011)(11.4)/Y
(0.014)(7.3)/Y
(0.012)(11.5)/Y

(0.092)(59.0)/Y

(0.092)(59.0)/Y

(0.092)(59.0)/Y

(0.091)(65.7)/Y
*

(0.015)(13.8)/Y
(0.014)(16.8)/Y
(0.014)(15.4)/Y

(0.126)(15.9)/Y
(0.103)(19.5)/Y
(0.015)(16.2)/Y
(0.015)(16.3)/Y

(0.023)(3.2)/Y
(0.023)(3.2)/Y
(0.037)(5.7)/Y
(0.053)(2.7)/Y

(0.016)(9.4)/Y
(0.014)(31.1)/Y
(0.012)(19.1)/Y

(0.013)(38.2)/Y
(0.012)(66.8)/Y

(0.013)(47.5)/Y
(0.012)(11.2)/Y

NA
NA
NA
NA

(3.0)(13.8)/Y
(3.0)(16.8)/Y
(3.0)(15.4)/Y

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA

NA
NA

NA
NA

= Mill wastewater discharged per ton of product.

Y
NA = Not Applicable
“*Papergrade Sulfite Equations:

PCP
TCP

((0.015)(9.12) exp(0.017x))/Y
((0.114)(9.12) exp(0.017x))/Y

Where x equals percent sulfite pulp produced on-site in the final product.

1PCP = Pentachlorophenol

“TCP = Trichlorophenol

3Includes Fine Bleached Kraft and Soda subcategories.

*Includes Papergrade Sulfite (Blow Pit Wash) and Papergrade Sulfite

(Drum Wash) subcategories.
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PSNS OPTIONAL MASS LIMITS
(kg/kkg or 1b/1000 1bs)

TABLE I-9 (continued)

Maximum Day

Subcategory PCP1 TCP* Zinc
Integrated Segment
Dissolving Kraft 0.0025 0.019 NA
Market Bleached Kraft 0.0019 0.014 NA
BCT Bleached Kraft 0.0016 0.012 NA
Alkaline-Fined 0.0014 0.011 NA
Unbleached Kraft

o Linerboard 0.00058 0.00053 NA

o Bag 0.00058 0.00053 NA
Semi-Chemical 0.0014 0.00043 NA
Unbleached Kraft and Semi-Chemical 0.00064 0.00059 NA
Dissolving Sulfite Pulp

o Nitration 0.0030 0.023 NA

o Viscose 0.0030 0.023 NA

o Cellophane 0.0030 0.023 NA

o Acetate 0.0033 0.025 NA
Papergrade Sulfite® * * NA
Groundwood-Thermo-Mechanical 0.00097 0.00088 0.17
Groundwood~CMN Papers 0.0011 0.00099 0.21
Groundwood~Fine Papers 0.0010 0.00092 0.19
Secondary Fibers Segment
Deirnk

o Fine Papers 0.0033 0.0084 NA

o Tissue Papers 0.0033 0.0084 NA

o Newsprint 0.0033 0.0010 NA
Tissue From Wastepaper 0.0034 0.0011 NA
Paperboard From Wastepaper

o Corrugating Medium Furnish 0.00096 0.00030 NA

o Noncorrugating Medium Furnish 0.00096 0.00030 NA
Wastepaper-Molded Products 0.0028 0.00088 NA
Builders' Paper and Roofing Felt 0.0019 0.00060 NA
Nonintegrated Segment
Nonintegrated-Fine Papers

o Wood Fiber Furnish 0.0020 0.00064 NA

o Cotton Fiber Furnish 0.0056 0.0018 NA
Nonintegrated-Tissue Papers 0.0031 0.00096 NA
Nonintegrated-Lightweight Papers

o Lightweight 0.0065 0.0020 NA

o Electrical 0.010 0.0032 NA
Nonintegrated-Filter

and Nonwoven Papers 0.0080 0.0025 NA
Nonintegrated-Paperboard 0.0017 0.00054 KA

Y = Mill wastewater discharged per
NA = Not Applicable

*Papergrade Sulfite Equations:

PCP = 0.00058 exp(0.017x)
TCP = 0.0043 exp(0.017x)

ton of product.

Where x equals percent sulfite pulp produced on-site in the final product.

1pCP = Pentachlorophenol

2TCP = Trichlorophenol

3Includes Fine Bleached Kraft and Soda subcategories.

4Includes Papergrade Sulfite (Blow Pit Wash) and Papergrade Sulfite

(Drum Wash) subcategories.
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will be 3.7 million kg/yr (8.1 million 1lbs/yr) of BOD5 and 14.2
million kg/yr (31.3 million lbs/yr) of TSS. EPA does not anticipate
any additional pollutant removals from the corrugating medium furnish
subdivision of the paperboard from wastepaper subcategory since the
amended BPT effluent limitations are 1less stringent than the BPT
effluent limitations established in 1974 for the entire paperboard
from wastepaper subcategory.

EPA anticipates that compliance with BPT regulations will require the
energy equivalent of 604 thousand liters (3800 barrels) of residual
fuel oil per year which is 0.0017 percent of current industry usage.
The Agency estimates that BPT regulations will result 1in the
generation of 100 kkg (110 tons) of wastewater solids annually which
is equal to 0.0042 percent of current solid waste generation in the
industry. These wastewater solids have not been classified as
hazardous under RCRA regulations.

BAT and PSES. No incremental costs are expected as a result of BAT
and PSES regulations controlling pentachlorophenol and
trichlorophenol. A survey of chemical manufacturers shows that no

measurable increase in production costs can be expected through the
use of substitute biocides that do not contain chlorophenolics.
Therefore, the only incremental costs that might be incurred at these
mills as a result of implementation of the BAT effluent limitations
and PSES are associated with monitoring for PCP and TCP. However,
since monitoring 1is not required where facilities certify that
substitute chemicals are being used to control PCP and TCP and
substitution is the technology basis of BAT limitations and PSES, EPA
anticipates that monitoring will rarely be required.

Upon compliance with BAT effluent limitations and PSES, EPA estimates
that about 17,100 kg/yr (37,600 1lb/yr) of trichlorophenol and 11,640
kg/yr (25,600 1lb/yr) of pentachlorophenol will be removed f£from
industry wastewater discharges.

EPA estimates that attainment of BAT and PSES regulations controlling

zinc will result in annual compliance costs of $23,300 (1978 dollars)

at one indirect discharging mill. All other existing dischargers are

in compliance with the zinc regulations. EPA estimates that the total

quantity of zinc removed at the one indirect discharging groundwood

Té}l )where zinc hydrosulfite is wused will be 20,000 kg/yr (44,000
yr).

EPA anticipates that attainment of BAT effluent limitations and PSES
will result in no increased energy use nor will it contribute to air
pollution, noise generation, or solid waste generation.

New Sources

NSPS. The Agency anticipates that compliance with NSPS will result in
incremental capital costs of $19.9 million and total annual costs of
$6.9 million (1978 dollars) per year for the period between 1985 and
1990 based on the projected production growth rate. These costs are
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expected to cause an average price increase of 1.18 percent. Based on
this price increase, EPA estimates that the annual industry growth
rate will drop marginally from 3.0 to 2.9 percent. Substantial
reductions of BOD5, TSS, and =zinc are ensured while discharges of
trichlorophenol and pentachlorophenol resulting from the use of
biocides will be virtually eliminated.

EPA projects that attainment of NSPS will result in an insignificant
increase in solid waste generation and about a two percent increase in
energy use compared to attainment of BPT effluent limitations.

PSNS. The technology basis for PSNS is identical to the technology
basis of PSES; therefore, there 1is no incremental cost, economic
impact, or non-water quality environmental impact attributable to
PSNS.
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SECTION 11

INTRODUCTION

PURPOSE AND AUTHORITY

The Federal Water Pollution Control Act Amendments of 1972 (P.L. 92-
500; the Act) established a comprehensive program to "restore and
maintain the chemical, physical, and biological integrity of the
Nation's waters" (see section 101(a)). By July 1, 1977, existing
industrial dischargers were required to achieve "effluent 1limitations
requiring the application of the best practicable control technology
currently available" (BPT) (see section 301(b)(1)(A)). By July 1,
1983, these dischargers were required to achieve "effluent limitations
requiring the application of the best available technology
economically achievable (BAT), which will result in reasonable further
progress toward the national goal of eliminating the discharge of
pollutants" (see section 301(b)(2)(A)). New industrial direct
dischargers were required to comply with new source performance
standards (NSPS), established under authority of section 306, based on
best available demonstrated technology. New and existing dischargers
to publicly owned treatment works (POTWs) were subject to pretreatment
standards under sections 307(b) and (c) of the Act. While the
requirements for direct dischargers were to be incorporated into
National Pollutant Discharge Elimination System (NPDES) permits issued
under section 402 of the Act, pretreatment standards were made
enforceable directly against dischargers to POTWs (indirect
dischargers).

Although section 402(a)(1) of the 1972 Act authorized the setting of
requirements for direct dischargers on a case-by-case basis in the
absence of regulations, Congress intended that, for the most part,
control requirements would be based on regulations promulgated by the
Administrator of EPA. Section 304(b) of the Act required the
Administrator to promulgate regulations providing guidelines for
effluent limitations setting forth the degree of effluent reduction
attainable through the application of BPT and BAT. Moreover, sections
304(c) and 306 of the Act required promulgation of regulations for
NSPS, and sections 304(f), 307(b), and 307(c) required promulgation of
regulations for pretreatment standards. In addition to these
regulations for designated industry categories, section 307(a) of the
Act required the Administrator to promulgate effluent standards
applicable to all dischargers of toxic pollutants. Finally, section
501(a) of the Act authorized the Administrator to prescribe any
additional regulations "necessary to carry out his functions" under
the Act.

The Agency was unable to promulgate many of these toxic pollutant
regulations and guidelines within the time periods stated in the Act.
In 1976, EPA was sued by several environmental groups and, in
settlement of this 1lawsuit, EPA and the plaintiffs executed a
"Settlement Agreement," which was approved by the Court. This

19



Agreement required EPA to develop a program and adhere to a schedule
for promulgating, for 21 major industries, BAT effluent limitations
guidelines, pretreatment standards, and new source performance
standards for 65 toxic pollutants and classes of toxic pollutants (see
Natural Resources Defense Council, Inc. v. Train, 8 ERC 2120 (D.D.C.
1976), modified, 12 ERC 1833 (D.D.C. 1979))-(1)(2)

On December 27, 1977, the President signed into law the Clean Water
Act of 1977 (P.L. 95-217). Although this law makes several important
changes in the Federal water pollution control program, its most
significant feature is its incorporation into the Act of many of the
basic elements of the Settlement Agreement program for toxic pollution
control. Sections 301(b)(2)(A) and 301(b)(2)(C) of the Act now
require the achievement by July 1, 1984, of effluent 1limitations
requiring application of BAT for "toxic" pollutants, including the 65
"priority" pollutants and classes of pollutants which Congress
declared "toxic" under section 307(a) of the Act. Likewise, EPA's
programs for new source performance standards and pretreatment
standards are now aimed principally at toxic pollutant controls.
Moreover, to strengthen the toxics control program, Congress added a
new section 304(e) to the Act, authorizing the Administrator to
prescribe what have been termed "best management practices (BMPs)" to
prevent the release of toxic pollutants from plant site runoff,
spillage or leaks, sludge or waste disposal, and drainage from raw
material storage associated with, or ancillary to, the manufacturing
or treatment process.

The 1977 Amendments added Section 301(b)(2)(E) to the Act establishing
"best conventional pollutant control technology" [BCT] for discharges
of conventional pollutants from existing industrial point sources.
Conventional pollutants are those defined in Section 304(a)(4)
[biological oxygen demanding pollutants (i.e., BOD5), total suspended
solids (TSS), fecal coliform, and pH], and any additional pollutants
defined by the Administrator as "conventional" [e.g., oil and grease;
see 44 FR 44501, July 30, 1979].

BCT is not an additional limitation but replaces BAT for the control
of conventional pollutants. In addition to other factors specified in
section 304(b)(4)(B), the Act requires that BCT limitations be
assessed in light of a two part "cost-reasonableness" test. American
Paper Institute v. EPA, 660 F.2d 954 (4th Cir. 1981). The first test
compares the cost for private industry to reduce 1its conventional
pollutants with the costs to publicly owned treatment works (POTWs)
for similar levels of reduction in their discharge of these
pollutants. The second test examines the cost-effectiveness of
additional industrial treatment beyond BPT. EPA must find that
limitations are "reasonable" under both tests before establishing them
as BCT. 1In no case may BCT be less stringent than BPT.

EPA published its methodology for carrying out the BCT analysis on
August 29, 1979 (44 FR 50732). In the case mentioned above, the Court
of Appeals ordered EPA to correct data errors underlying EPA's
calculation of the first test, and to apply the second cost test.
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(EPA had argued that a second cost test was not required.) The Agency
has recently developed a revised BCT methodology (see 47 FR 49176,
October 29, 1982).

For non-"toxic", non-"conventional" pollutants, sections 301(b)(2)(A)
and (b)(2)(F) require achievement of BAT effluent 1limitations within
three vyears after their establishment, or July 1, 1984, whichever is
later, but not later than July 1, 1987.

STATUS OF THE EFFLUENT LIMITATIONS GUIDELINES

The effluent limitations guidelines program for the pulp, paper, and
paperboard point source category has been active since 1972. 1In
proposing and then promulgating effluent limitations and standards for
the pulp, paper, and paperboard point source category, EPA conducted a
two phase study. Phase I included certain portions of the industry
where pulp bleaching is not employed. Phase II included the remaining
portions of the point source category. Additionally, the Agency
promulgated effluent limitations and standards for the builders' paper
and board mills point source category.

The timing and status of the effluent limitations guidelines and
standards that have been issued vary for the industry as shown in
Table II-1. EPA promulgated BPT, BAT, NSPS, and PSNS for the
builders' paper and roofing felt subcategory of the builders' paper
and board mills point source category on May 9, 1974 (39 FR 16578; 40
CFR Part 431, Subpart A).(3) EPA promulgated BPT, BAT, NSPS, and PSNS
for the unbleached kraft, sodium-based neutral sulfite semi-chemical,
ammonia~based neutral sulfite semi-chemical, unbleached kraft-neutral
sulfite semi-chemical (cross recovery), and paperboard from wastepaper
subcategories of the pulp, paper, and paperboard point source category
on May 29, 1974 (39 FR 18742; 40 CFR Part 430, Subparts A-E).(4) These
five subcategories comprise Phase I. EPA promulgated BPT for the
dissolving kraft, market bleached kraft, BCT (paperboard, coarse, and
tissue) bleached kraft, fine bleached kraft, papergrade sulfite (blow
pit wash), dissolving sulfite pulp, groundwood-chemi-mechanical,
groundwood-thermo-mechanical, groundwood-CMN papers, dgroundwood-fine
papers, soda, deink, nonintegrated-fine papers, nonintegrated-tissue
papers, tissue from wastepaper, and papergrade sulfite (drum wash)
subcategories of the pulp, paper, and paperboard point source category
on January 6, 1977 (42 FR 1398; 40 CFR Part 430, Subparts F-U).(5)
These 16 subcategories comprise Phase 1I.

Several industry members challenged the regulations promulgated on
May 29, 1974, and January 6, 1977. These challenges were heard in the
District of Columbia Circuit of the United States Court of Appeals.
The promulgated regulations were upheld in their entirety with one
exception. The Agency was ordered to reconsider the BPT BODS
limitation for acetate grade pulp production in the dissolving sulfite
pulp subcategory (Weyerhaeuser Company, et al. v. Costle, 590 F. 2nd
1011; D.C. Circuit 1978).(6) In response to this remand, the Agency
proposed BPT regulations for acetate grade pulp production in the
dissolving sulfite pulp subcategory on March 12, 1980 (45 FR
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Subcategory/Regutation ___ BODS

TIMING AND STATUS OF EFFLUENT LIMITATIONS

Zinc

pH

TABLE

_Color

11-1

Promulgated Regulations

BOD5

Dissolving Kraft

Market Bleached Kraft

BCT Blteached Kraft

Fine Bleached Kraft

Soda
BPCTCA 2/19/176
RATEA 2/19/76
NSPS 2/19/76
PSES & PSNS -

Groundwood-Chemi -Mechanical
Groundwood-Thermo~-Mechanical
Groundwood-CHN Papers
Groundwood-Fine Papers
BPCTCA 2/19/76
BATEA & NSPS 2/19/76
PSES & PSNS -

Papergrade Sullite (Blow Pit Wash)
Papergrade Sulfite (Drum Wash)
Dissolving Sulfite Pulp
Deink
Nonintegrated-Fine Papers
Nonintegrated-Tissue Papers
Tissue From Wastepaper
BPCTCA 2/19/76
BATEA & NSPS 2/19/76
PSES & PSNS -
Unbleached Kraft
Unbileached Kraft-NSSC
BPCTUA 1/15/74
BATEA & NSPS 1/15/74
PSES & PSNS -

NSSC-Ammonia

NSSC-Sodium
BPCTCA 1/15/74
BATEA 1/15/74
NSPS 1/15/74
PSES & PSNS -

Paperboard From Wastepaper
BPCTCA, BATEA & NSPS 1/15/74
PSES & PSNS -

Builders' Paper and Roofing Felt
BPCTCA, BATI.\ & NSPS 1/14/74
PSES & PSNS -

2/19/76
2/19/76
2/19/76

2/19/76
2/19/76

2/19/76
2/19/76

1/15/74
1/15/74

1/15/74
1/15/74
1/15/74

1/15/74

1/14/74

2/19/76
2/19/76
2/19/76

2/19/76
2/19/76
2/19/76

2/19/76
2/19/76

2/19/76
2/19/176

1/15/14
1/15/74

1/15/74
1/15/74
1/15/74

1/15/74

1714/74

2/19/76

1/15/74

1/15/74

1/6/177

1/6/77

1/6/77

5/29/74
5/29/74

5/29/74
5/29/74
5/29/74

5/29/74

5/9/74

5/9/74

____Ts8 Zinc pH Color Comments
1/6/77 - 1/6/17 -
1/6/717 1/6/717 1/6/17 -
BOD5 effluent limita-
tion for the produc-
tion of acetate grade
pulp in the dissolv-
ing sulfite pulp
subcategory was
remanded by the Court
1/6/77 - 1/6/77 - of Appeals (9/78).
- P . - - -
5/29/74 - 5/29/74 -
5/29/74 - 5/29/74 5/29/74
5/29/74 - 5/29/14 -
5/29/74 - 5/29/74 5/29/74
5/29/74 - 5/29/84 -
5/29/74 - 5/29/74 -
- 5/9/174 - BPCTCA, BATEA, &

NSPS settlieable solids
limits were also
promulgated.




15952).(7) EPA is currently assessing the costs and economic impacts
associated with attainment of the proposed BPT limitation.
Promulgation of this rule will occur at a later date.

EPA published proposed effluent limitations guidelines for BAT, BCT,
NSPS, PSES, and PSNS for the pulp, paper, and paperboard and the
builders' paper and board mills point source categories in the Federal
Register on January 6, 1981 (46 FR 1430). (8) At the time of
proposal, the subcategorization scheme was modified to include 25
subcategories in the pulp, paper, and paperboard industry.

SCOPE OF THIS RULEMAKING

The Clean Water Act of 1977 expanded the requirements for water
pollution control in the pulp, paper, and paperboard industry. In
EPA's initial rulemaking (May 1974 and January 1977), emphasis was
placed on the achievement of BPT, BAT, and NSPS based on the control
of familiar, primarily conventional pollutants, such as BOD, TSS, and
pH. In 1977, EPA also proposed PSES based on compliance with general
prohibitive waste provisions (42 FR 6476; 40 CFR Part 128).(9) By
contrast, in this round of rulemaking, EPA's efforts are directed
toward instituting BCT and BAT effluent 1limitations, new source
performance standards, and pretreatment standards for existing and new
sources that will result in reasonable further progress toward the
national goal of eliminating the discharge of all pollutants.

In general, BCT represents the best control technology for
conventional pollutants that 1is reasonable in cost and effluent
reduction benefits. It replaces BAT for conventional pollutants. BAT
represents, at a minimum, the best economically achievable performance
in any industrial category or subcategory and, as a result of the
Clean Water Act of 1977, emphasis has shifted to control of toxic and
nonconventional pollutants. New source performance standards
represent the best available demonstrated technology for control of
all pollutants. Pretreatment standards for existing and new sources
represent the best economically achievable performance for control of
pollutants that pass through, interfere with, or are otherwise
incompatible with the operation of POTWs.

As a result of the Clean Water Act of 1977, all pollutants were
divided into three categories: (a) conventional pollutants, (b) toxic
pollutants, and (c¢) nonconventional pollutants. Included 1in the
conventional pollutant category are 5-day biochemical oxygen demand
(BOD5), total suspended solids (TSS), pH, oil and grease, and fecal
coliform. BOD5, TSS, and pH are controlled for all subcategories of
the pulp, paper, and paperboard industry by BPT and NSPS. EPA has
recently proposed a revised BCT methodology in response to the
American Paper Institute v. EPA decision mentioned previously. That
rulemaking included a reproposal of BCT limitations for the pulp,
paper, and paperboard industry. This document does not address the
proposed BCT effluent limitations.
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The toxic pollutants consist of the 65 classes of pollutants listed in
the Settlement Agreement between EPA and the Natural Resources Defense
Council, Inc. (NRDC).(1) These pollutants are controlled by BAT, NSPS,
PSES, and PSNS. The list of 65 toxic pollutants and classes of toxic
pollutants potentially includes thousands of specific pollutants; the
expenditure of resources in government and private laboratories would
be overwhelming if analyses were attempted for all of these
pollutants. Therefore, in order to make the task more manageable, EPA
selected 129 specific toxic pollutants for study in this rulemaking
and other industry rulemakings.(10) The <criteria for selection of
these 129 pollutants included frequency of occurrence 1in water,
chemical stability and structure, amount of the chemical produced,
availability of chemical standards for measurement, and other factors.
Since initiation of this rulemaking effort, three toxic pollutants
were removed from the list of 129 toxic pollutants:
dichlorodifluoromethane, trichlorofluoromethane, and bis-chloromethyl
ether (46 FR 2266, January 8, 1981, and 46 FR 10723, February 4,
1981).

Nonconventional pollutants are those not included in one of the
previous categories of pollutants. Discharge of these pollutants in
this category may be industry-specific and, if warranted, may be
regulated. In addition to industry-specific compounds, chemical
oxygen demand (COD), ammonia, and color were nonconventional
pollutants investigated by the Agency during this study. These
pollutants are controlled by BAT and NSPS regulations, if appropriate.

SUMMARY OF METHODOLOGY

Introduction

EPA's implementation of the Act required a complex development
program, described in this section and subsequent sections of this
document. Initially, because in many cases no public or private
agency had done so, EPA and its laboratories and consultants had to
develop analytical methods for toxic pollutant detection and
measurement, which are discussed below. EPA then gathered technical
data about the industry, which are also summarized in this section.
With these data, the Agency proceeded to develop final regulations.

First, EPA studied the pulp, paper, and paperboard industry to
determine whether differences in raw materials, final products,
manufacturing processes, equipment, age and size of manufacturing
facilities, water use, wastewater constituents, or other factors
required the development of separate effluent limitations and
standards of performance for different segments (subcategories) of the
industry. This study required the identification of raw waste and
treated effluent characteristics, including: a) the sources and
volume of water used, the manufacturing processes employed, and the
sources of pollutants and wastewaters within the plant, and b) the
constituents of wastewaters, including toxic pollutants. EPA then
identified the constituents of wastewaters which should be considered
for effluent limitations guidelines and standards of performance.
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Next, EPA 1identified several distinct control and treatment
technologies, including both in-plant and end-of-pipe technologies,
which are in use or capable of being used to control or treat pulp,
paper, and paperboard industry wastewaters. The Agency compiled and
analyzed historical and newly generated data on the effluent quality
resulting from the application of these technologies. The long-term
performance, operational limitations, and reliability of each of the
treatment and control technologies were also identified. 1In addition,
EPA considered the non-water quality environmental impacts of these
technologies, 1including impacts on air quality, solid waste
generation, and energy requirements.

The Agency then estimated the costs of each control and treatment
technology for the various industry subcategories from unit cost
curves developed by standard engineering analysis as applied to the
specific pulp, paper, and paperboard wastewater characteristics. EPA
derived unit process costs from model plant characteristics
(production and flow) applied to each treatment process unit cost

curve (i.e., activated sludge, chemically assisted
clarification/sedimentation, granular activated carbon adsorption,
mixed media filtration). These unit process costs were combined to

yield total cost at each treatment level. The Agency confirmed the
reasonableness of this methodology by comparing EPA cost estimates to
treatment system costs supplied by the industry.

Upon consideration of these factors, as more fully described below,
EPA identified various control and treatment technologies as BPT, BAT,
NSPS, PSES, and PSNS. The final regulations, however, do not require
the installation of any particular technology. Rather, they require
achievement of effluent 1limitations representative of the proper
application of these technologies or equivalent technologies. A
mill's existing controls should be fully evaluated, and existing
treatment systems fully optimized, before commitment to any new or
additional end-of-pipe treatment technology.

To assemble the necessary data to allow promulgation of BPT effluent
limitations, pretreatment standards, and NSPS for the pulp, paper, and
paperboard industry, twelve major tasks were completed, including:

1. evaluation of existing data,

2. development of a data request program to obtain new information,

3. completion of a screening program,

4. completion of an industry profile and a review of industry
subcategorization

5. completion of a verification progranm,

6. analysis of data from a long-term sampling program,
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7. development of a program for collection and analysis of discharge
monitoring data,

8. analysis of information gathered during the supplemental data
acquisition program,

9. evaluation of PCB data,

10. review of data obtained from industry comments on the proposed
regulation,

11. determination and analysis of appropriate treatment and control
alternatives, and

12. development and analysis of cost and energy data.

EPA completed several of the above-mentioned tasks to allow the Agency
to respond fully to comments on the proposed rules. EPA obtained
additional data on the presence and variability of toxic pollutants in
raw wastes and treated effluents by conducting a long-term (23 week)
sampling and analysis program at a deink and a fine bleached kraft
mill (Task 6). The Agency used data for the deink mill to support the
PCB effluent 1limitations and NSPS that EPA proposed concurrent with
the final requlations discussed in this document. The data for the
fine bleached kraft mill were gathered to investigate further the
variability of biological treatment in removing chloroform; however,
as described herein, EPA decided to withdraw the proposed chloroform
limitations.

EPA also obtained (1) discharge monitoring reports (DMRs) from
Regional and State permitting authorities to update its records to
include the most recent available data (Task 7) and (2) additional
conventional pollutant data under the authority of section 308 of the
Act to broaden and update our existing data base on the variability
associated with wastewater treatment systems (Task 8). EPA used these
data, as well as data on PCP and TCP that became available during the
PCB/chloroform sampling, to verify the accuracy of the analyses done
prior to proposal.

Industry, in some cases, provided comments on our proposed regulations
that included effluent data on the discharge of toxic pollutants. 1In
many cases, data were provided in a format that did not allow for
proper analysis by the Agency. In those instances, EPA requested
additional information in a format that would allow the Agency to
include the data when developing the final regulations (Task 10).

Existing Data Evaluation

To assess existing data on pollutants and their control/reduction in
the pulp, paper, and paperboard industry, several data sources were
investigated, including a) the EPA's administrative record, b)
information acquired from State regulatory agencies, EPA regional
offices, and research facilities, and c¢) the literature.
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Administrative Record. EPA reviewed the administrative records for
the previous effluent limitations guidelines studies of the pulp,
paper, and paperboard and the builders' paper and board mills point
source categories for information on:

o0 the use of chemical additives,

o0 the use or suspected presence of the 129 toxic pollutants,

o the use or suspected presence of other (nonconventional) pollutants,
o available production process controls, and

o available effluent treatment techologies.

Regulatory Agencies and Research Facilities. During the initial
months of the project, EPA determined that the State regulatory
agencies and the EPA regional offices had very few past or ongoing
projects that related to the toxic pollutants and the pulp, paper, and
paperboard industry. The State of Wisconsin and EPA, however, had
recently completed a study that deals with toxic pollutants found in
the discharges from pulp, paper, and paperboard mills.(10) Results
show that pulp, paper, and paperboard mill effluents contained
numerous organic compounds which are not on EPA's list of 129 specific
toxic pollutants.

In addition, representatives of several research and other facilities
were contacted to obtain all available information on ongoing or
unpublished work. Facilities contacted included:

University of Washington B.C. Research, Inc.

College of Forest Resources Vancouver, B.C.

Seattle, Washington

Washington Department of Institute of Paper Chemistry
Fisheries Laboratory Appleton, Wisconsin
Quilcene, Washington

Simpson Paper Company Forest Products Laboratory
Anderson, California Madison, Wisconsin
University of California Forest University of Toronto
Products Laboratory Toronto, Canada

Richmond, California
Pulp & Paper Research Institute

State University of New York of Canda

College of Environmental Science Point Claire, Quebec
and Forestry

Syracuse, New York HSA Reactors Ltd.

Toronto, Canada

Lundberg Ahlen, Inc.
Richmond (Vancouver), Canada
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The Literature. The Agency reviewed data available in the literature
to identify which of the 129 toxic pollutants, 1if any, might be
present in the wastewaters discharged from pulp, paper, and paperboard
mills. This review also included a similar investigation of other,
nonconventional, pollutants. Specifically, the materials, chemicals,
and processes that might contribute to the discharge of both toxic and
nonconventional pollutants were identified. Also, data were sought on
technologies available to remove or control the 129 toxic pollutants
and nonconventional pollutants under investigation. Several automated
document data bases were searched to identify relevant literature that
included:

o] The Department of Commerce/National Oceanic and Atmospheric
Administration's Environmental Data Service (Environmental Data
Index - ENDEX and the Oceanic Atmospheric Scientific Information
System - OASIS),

o} University microfilm's xerographic dissertation abstract service
(DATRIX II),
o Environment Canada's Water Resources Document Reference Center

through Canada's Inland Waters Directorate (WATDOC), and

o The Institute of Paper Chemistry's Abstract Service (PAPERCHEM
and Chemical Abstracts).

Through these services, over one million articles/papers and 3,500
environmental data files were identified. Those that appeared to be
relevant were obtained and reviewed.

Also, several other summary documents were reviewed, including a) work
conducted by the Pulp and Paper Research Institute of Canada, b) a
report entitled, "Multi-Media Pollution Assessment in Pulp, Paper, and
Other Wood Products Industry," prepared for the U.S. EPA by Battelle-
Columbus Laboratories, December 1976, (11), c) the U.S. EPA's Office
of Research and Development Publication Summary (December 1976,
Cincinnati, Ohio), d) Environment Canada's Publication Summary of work
conducted under the Canadian Pollution Abatement Research Program,
March 1977 and March 1978, and e) "A position paper documenting the
toxicity of pulp and paper mill discharges and recommending regulatory
guidelines and measurement procedures," prepared for the Canadian Pulp
& Paper Association by B.C. Research, Vancouver, B.C., Canada,
December 1974.

Through these reviews, several compounds on the toxic pollutant list,
as well as certain nonconventional pollutants known to be toxic to
aquatic organisms, were noted as being present in the discharge from
pulp, paper, and paperboard mills.(12) As a result of this review, 14
additional compounds were added to the 1list of pollutants to be
studied including xylene, 4 resin acids, 3 fatty acids, and 6 bleach
plant derivatives.
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Data Request Program

To develop an up-to-date profile of the pulp, paper, and paperboard
industry, data from previous effluent limitations quidelines studies
were supplemented by undertaking a new data request program.
Information was collected on age and size of facilities, raw material
usage, production processes employed, wastewater characteristics, and
methods of wastewater control and treatment.

Data Request Development. The data request program was developed with
considerable input from industry representatives. It was initially
envisioned that a separate survey form would be developed for each of
eight basic types of manufacturing facilities: kraft and soda,
sulfite, groundwood, deink, NSSC and CMP/TMP, paperboard from
wastepaper, builders' paper mills, and nonintegrated mills. After
numerous discussions with industry representatives, it was decided
that only two survey forms would be developed for the basic types of
manufacturing facilities:(13)

(1) Multiple Pulping/Integrated Mills, including

Kraft and Soda Mills

Sulfite Mills

Groundwood Mills

Deink Mills

NSSC and CMP/TMP Mills
Paperboard from Wastepaper Mills
Builders' Paper Mills

(2) Nonintegrated Mills, including production of

Fine Papers
Coarse Papers
Paperboard

Tissue Papers and
Other Products

The data request program was developed through coordination with the
American Paper Institute (API) BAT Task Group. This industry
committee was formed to interact with EPA during the BATEA review
project and included representatives from individual companies and
technical associations. The committee participated in the review and
development of the survey forms and had considerable input into their
content. EPA made revisions to the data request forms in accordance
with discussions at three API BAT Task Group meetings.

The final data request forms included two parts: Part I requested
information required for selecting mills for the verification sampling
program; Part II requested information needed for a complete
assessment of the industry profile and subcategorization scheme. When
EPA representatives sought input from the industry task group on the
proper number of mills that should receive a data request form,
representatives of both large and small mills recommended 100 percent
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coverage of the industry. Therefore, under the authority of section
308 of the Act, data requests were sent to representatives of all
known operating pulp, paper, and paperboard mills during the last week
in September of 1977. The responses to Parts I and II were to be
completed and returned to the Agency in mid-November of 1977 and early
January of 1978, respectively.

Because the data request forms were complex, representatives of the
National Council of the Paper Industry for Air and Stream Improvement,
Inc. (NCASI) requested that representatives of the EPA attend a
meeting on October 6, 1977, in Chicago, Illinois, to answer questions
from mill representatives about the forms. As a result of this
meeting, an errata sheet was prepared and distributed to
representatives of mills who had received the data request forms.(14)

Throughout the response period industry representatives asked numerous
questions related to production information, raw material utilization,
process chemicals, and process description. Agency personnel or
representatives continually worked with industry to ensure that
questions were correctly interpreted.

Representatives of the surveyed mills could request that EPA hold
certain information confidential. They were also allowed to send
copies of their completed forms to the NCASI and, where this was done,
EPA representatives were able to communicate with representatives of
NCASI regarding individual survey responses.

Data Processing System. Since EPA expected to receive 700 responses
to the data request, the Agency developed a multi-phase procedure for
receiving and processing responses. The first step in the processing
system was the development of mill codes to ensure anonymity and to
facilitate computer analysis of data obtained. Other steps included
data input, data verification, and data processing.

As responses to the data requests were received, they were dated and
logged into the data processing system. Since nonstandard and lengthy
responses were anticipated, the survey forms were manually reviewed
before input into the data processing system. This review ensured
consistency in the data input format and reasonableness of responses.

In the review for reasonableness, numeric responses totally out of
line with expected values were either reconciled with other responses
relating to a specific mill request or the respondent was contacted
for clarification. The same procedure was followed for responses
which indicated a misunderstanding or misinterpretation of a question.
It was necessary to contact representatives of approximately 35
percent of the mills from which data request forms were received to
verify responses.

Responses were stored as they appeared on the original survey form or
in coded form. If a question requiring a numeric response (i.e., year
or quantity) was answered but included a written explanation, a code
was 1inserted in the data base that indicated the presence of
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additional information. A similar code was used to indicate an answer
that had been calculated by the reviewing engineer (these answers
usually consisted of conversions to standard units). Codes for
"unknown" or "not available" information were also utilized as
appropriate. All codes and notes indicating additional information
were retrievable during the data analysis phase.

Data Verification and Editing Technigues. Information contained 1in
the data files was verified by comparing the printed output file copy
with the original data request responses. Data files were updated
according to the verified printouts.

Response to Data Request. The response rate for both the integrated
and nonintegrated data request forms was good. The total number of
operating mills completing forms and the percentage of the total
operating mills that this represented are shown in Table II-2.

An additional summary was prepared showing facilities that did not
respond to the data request or were not sent a survey form. A profile
of these mills was developed with respect to raw material usage,
manufacturing processes, products manufactured, wastewater
characteristics, and the type of effluent discharge. This profile was
prepared by utilizing readily available sources, including
representatives of the facilities, EPA Regional personnel, State
permitting officials, existing files, literature, and industry
directories. These new data were incorporated into the overall
industry profile.

Screening Program

As a result of the Settlement Agreement, the EPA was to determine the
presence or absence of 65 toxic pollutants or classes of pollutants in
industrial effluent discharges. Prior to the technical studies
required, EPA expanded the list of "priority pollutants" to include
129 specific toxic pollutants.(10) Based on the information gathered
in the literature review, EPA identified an additional 14
nonconventional pollutants of concern specific to the pulp, paper, and
paperboard industry.

The screening program was established to determine the presence or
absence of the 129 toxic and 14 additional nonconventional pollutants
listed in Table II-3 in pulp, paper, and paperboard wastewaters. The
analysis procedures used during screening, outlined in Sampling and
Analysis Procedures for Screening of Industrial Effluents for Prlorltz
Pollutants (EPA, Cincinnati, Ohio, April, 1977) and Analysis
Procedures for Screening of Pulp, Paper, and Paperboard Effluents for
Nonconventional Pollutants (EPA, Washington, D.C., December, 1980),
allow for calculation of the approximate quantity of toxic and
nonconventional pollutants present in wastewaters. (15)(16) Specific
criteria were developed for selecting sampling mills so that these
facilities would be representative of the entire pulp, paper, and
paperboard industry.
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TABLE II-2

RESPONSE TO DATA REQUEST

Number of operating mills sent surveys:
Number of operating mills returning surveys:
Percentage response:

Method of Discharge - Responding Operating Mills

Direct Dischargers:

Indirect Dischargers:

Combined Indirect and Direct Dischargers:
Self-Contained:

642
610
95%

319
221
18
52
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TABLE I1I-3

TOXIC AND ADDITIONAL NONCONVENTIONAL POLLUTANTS UNDER INVESTIGATION IN THE SCREENING PROGRAM

*acenaphthene
*acrolein
*acrylonitrile
*benzene

*benzidine

*carbon tetrachloride
(tetrachloromethane)

[ R O

*CHLORINATED BENZENES (other than DICHLOROBENZENES)

7. chlorobenezene
8. 1,2,4-trichlorobenzene
9. hexachlorobenzene

*CHLORINATED ETHANES

10. 1,2-dichloroethane

11. 1,1,1-trichloroethane

12. hexachloroethane

13. 1,1-dichloroethane

14. 1,1,2-trichloroethane

15. 1,1,2,2~tetrachloroethane
16. chloroethane

*CHLOROALKYL® ETHERS

17. bis(chloromethyl) ether

18. bis(2-chloroethyl) ether

19. 2-chloroethyl vinyl ether (mixed)
*CHLORINATED NAPHTHALENE

20. 2-chloronaphthalene

%CHLORINATED PHENOLS (Other than those listed elsewhere;
includes chlorinated cresols

21. 2,4,6-trichlorophenol

22. parachlorometa cresol

23. *chloroform (trichloromethane)
24. *2-chlorophenol

*DICHLOROBENZENES

25. 1,2-dichlorobenzene
26. 1,3-dichlorobenzene
27. 1,4-dichlorobenzene
*DICHLOROBENZIDINE

28. 3,3'-dichlorobenzidine

*DICHLOROETHYLENES

29. 1,1-dichloroethylene
30. 1,2-trans-dichloroethylene
31. *2,4-dichlorophenol

*DICHLOROPROPANE AND DICHLOROPROPENE

32. 1,2-dichloropropane
33. 1,3-dichloropropylene (1,3-dichloropropene)

34, *2 4~dimethylphenol

*DINITROTOLUENE

35. 2,4-dinitrotoluene
36. 2,6-dinitrotoluene

37. *1,2-diphenylhydrazine
38. ‘*ethylbenzene
39. “*fluoranthene

*Specific compounds and chemical classes as Jisted in the consent decree.
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TABLE II-3 (Continued)

*HALOETHERS (other than those listed elsewhere)

40. 4-chlorophenyl phenyl ether
41. 4-bromophenyl phenyl ether
42. bis(2-chloroisopropyl) ether
43. bis(2-chloroethoxy) methane

*HALOMETHANES (other than those listed elsewhere)

44. methylene chloride (dichloromethane)
45. methyl chloride (chloromethane)

46. methyl bromide (bromomethane)

47. bromoform {(tribhromomethane)

48. dichlorobromomethane

49. trichlorofluoromethane

50. dichlorodifluoromethane

51. chlorodibromomethane

52. “*hexachlorobutadiene

53. “*hexachlorocyclopentadiene
54. “*isophorone

55. “*naphthalene

56. “*nitrobenzene

*N1TROPHENOLS

57. 2-nitrophenol

58. 4-nitrophenol

59. *2,4-dinitrophenol
60. 4,6-dinitro-o-cresol

61. N-nitrosodimethylamine
62. N-nitrosodiphenylamine
63. N-nitrosodi-n-propylamine

64. “pentachlorophenol
65. “*phenol

*PHTHALATE ESTERS

66. bis(2-ethylhexyl) phthalate
67. butyl benzyl phthalate

68. di-n-butyl phthalate

69. di-n-octyl phthalate

70. diethyl phthalate

71. dimethyl phthalate

*POLYNUCLEAR AROMATIC HYDROCARBONS

72. benzol[a]anthracene (1,2~benzanthracene)
73. benzofalpyrene (3,4-benzopyrene)
74. 3,4-benzo fluoranthene

75. benzolk]fluoranthene (11,12-benzo fluoranthene)

76. chrysene

77. acenaphthylene

78. anthracene

79. benzo[ghi]perylene (1,12-benzoperylene)
80. fluorene

81. phenanthrene

82. dibenzo[a,h]anthracene (1,2,5,6-dibenzanthracene)

83. indeno[1,2,3-cdlpyrene (2,3-o-phenylenepyrene)
84. pyrene

85. ‘“*tetrachloroethylene

86. *toluene

87. “*trichloroethylene

88. *vinyl chloride (chloreethylene)

PESTICIDES AND METABOLITES

89. “*aldrin
90. *dieldrin
91. *chlordane {technical mixture & metabolites)

*Specific compounds and chemical classes as listed in the consent decree.
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TABLE II-3 (Continued)

*DDT AND METABOLITES 113. *toxaphene
114. *antimony (total)
92. 4,4'-DDT 115. *arsenic (total)
93. 4,4'-DDE (p,p'-DDX) 116. *asbestos (fibrous)
94. 4,4'-pDD (p,p'-TDE) 117. *beryllium (total)
118. *cadmium (total)
*ENDOSULFAN AND METABOLITES 119. *chromium (total)
120. *copper (total)
95. a-endosulfan 121. *cyanide (total)
96. PB-endosulfan 122. *lead (total)
97. endosulfan sulfate 123. *mercury (total)
124. *nickel (total)
*ENDRIN AND METABOLITES 125. *selenium (total)
126. *silver (total)
98. endrin 127. *thallium (total)
99. endrin aldehyde 128. *zinc (total)

129. 2,3,7,8~tetrachlorodibenzo-p-dioxin (TCDD)
*HEPTACHLOR AND METABOLITES

ADDITIONAL NONCONVENTIONAL POLLUTANTS

100. heptachlor
101. heptachlor epoxide

*HEXACHLOROCYCLOHEXANE (all isomers) 130. abietic acid

131. dehydroabietic acid
102. a-BHC 132. isopimaric acid
103. B-BHC 133. primaric acid
104. y-BHC (lindane) 134. oleic acid
105. 6-BHC 135. linoleic acid

136. linolenic acid
*POLYCHLORINATED BIPHENYLS (PCB's) 137. 9,10-epoxystearic acid

138. 9,10-dichlorostearic acid
106. PCB-1242 (Arochlor 1242) 139. monochlorodehydroabietic acid
107. PCB-1254 (Arochlor 1254) 140, dichlorodehydroabietic acid
108. PCB-1221 (Arochlor 1221) 141, 3,4,5-trichloroguaiacol
109. PCB-1232 (Arochlor 1232) 142. tetrachloroguaiacol
110. PCB-1248 (Arochlor 1248) 143. xylenes

111. PCB-1260 (Arochlor 1260)
112. PCB-1016 (Arochlor 1016)

*Specific compounds and chemical classes as listed in the consent decree.



Mill Selection for Sampling. A primary goal in mill selection was to
group mill types so that selected mills would be representative of the
entire pulp, paper, and paperboard industry. The 15 mill groupings
developed are presented in Table II-4.

EPA determined that one mill representative of each of these groupings
would be sampled during the screening program. To ensure that mills
would be representative of current industry practice, the following
four criteria were used to select mills:

e} the mill should be a direct discharging mill to obtain the
maximum amount of data (both raw waste and treated effluent
data),

o a biological treatment system should be employed at the mill

if BPT limitations were based on biological treatment; if
BPT limitations were based on primary treatment, the system
could be a primary treatment system,

o the flow and BOD5 raw wastewater characteristics of the mill
should approximate the raw wastewater levels that formed the
basis of BPT effluent 1limitations for the specific mill
grouping (to ensure that the selected mill would be
representative of the industry grouping), and

o the manufacturing process should be representative of the
respective mill grouping.

Based upon these criteria, mills were selected for 11 of the 15
industry groupings. Table II-5 presents a summary of the treatment
systems employed, and the raw waste characteristics at screening
program mills. Information is also presented on raw waste 1loadings
used in the development of BPT effluent limitations for the 11 mill
groupings. Raw wastewater characteristics at some of the selected
mills did not approximate the raw wastewater characteristics that
formed the basis of BPT effluent limitations as closely as other mills
in the grouping. EPA selected these mills for inclusion 1in the
screening program because they satisfied all four selection criteria
better than other mills.

Because of insufficient data, representative mills could not be
selected for the following industry groupings:

Nonintegrated-Coarse Papers,
Nonintegrated-Specialty Papers (1),
Nonintegrated-Specialty Papers (I1I), and
Builders' Paper and Roofing Felt.

For these industry groupings, EPA recognized that additional data
would become available as a result of the data request program.
Therefore, screening program visits to facilities 1in additional
industry groupings were delayed until these data could be obtained and
evaluated.
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TABLE II-4

SUBCATEGORY GROUPS SELECTED FOR SCREENING PROGRAM

*Bleached Kraft . . . . . . . . . . . . . . . . . . Fine Papers

*Bleached Kraft . . . . . . . . . . . . . . . . . . BCT/Market Pulp/Dissolving
*Unbleached Kraft

*Unbleached Kraft/Neutral Sulfite Semi-Chemical (Cross Recovery)

*Neutral Sulfite Semi-Chemical

*Sulfite

*Groundwood . . . . . . . . . . . . . .+ . . . . . . Fine Papers

*Deink

*Nonintegrated. . . . . . . . . . . +. « . . « . . . Fine Papers

*Nonintegrated. . . . . . . . . . . . . . . . . . . Tissue Papers
Nonintegrated. . . . . . . . . . . . . . . . . . . Coarse Papers
Nonintegrated. . . . . . . . . . . . . . . . . . . Specialty Papers (I)
Nonintegrated. . Specialty Papers (II)

*Paperboard from Wastepaper
Builders' Paper and Roofing Felt

*Screened during initial contractor screening studies.
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TABLE II-5

SUMMARY OF TREATMENT TYPE AND PERCENT DIFFERENCES
CONTRACTOR SCREENING FOR MILLS VERSUS RAW WASTE LOAD BASIS OF BPT

Percent from BPT RWL

Subcategory Treatment Type Flow BODS
Fine Bleached Kraft ASB w/ Polishing Pond + 32% + 11%
Bleached Kraft - BCT/Market ASB w/ Polishing Pond + 3% + 16%
Unbleached Kraft ASB - 25% - 21%
Unbleached Kraft/Neutral Sulfite ASB - 5% ~ 13%
Semi-Chemical (Cross Recovery)
Neutral Sulfite Semi-Chemical ASB w/ Polishing Pond 0% + 40%
Sulfite ASB + 14% - 6%
Groundwood Activated Sludge + 9% - 11%
Deink Activated Sludge - 14% - 29%
Nonintegrated - Fine ASB + 9% + 4%
Nonintegrated - Tissue Primary Treatment + 16% + 32%
Paperboard from Wastepaper Activated Sludge - 7% - 14%




After completion of the 11 sampling visits, funding for this project
was depleted due to delays of supplemental appropriations from
Congress. Therefore, the screening program was delayed until the
necessary funding could be allocated.

Supplemental Screening Surveys. In addition to the initial screening
program surveys, EPA Regional Surveillance and Analysis field teams
surveyed an additional 47 mills to provide supplemental information.
The analytical procedures used in the analysis of samples were those
detailed in Sampling and Analysis Procedures for Screening of
Industrial Effluents for Priority Pollutants (EPA, Cincinnati, Ohio,
April, 1977).(15) Therefore, the results are comparable to those
resulting from the 11 contractor screening surveys.

As explained later in this section, at a total of 17 mills sampled
during the verification program, processes were employed that were
characteristic of the four mill groupings not included in the initial
contractor screening program. These mills were included in a
supplemental screening effort during the verification program.

Figure II-1 shows the location of the 58 mills sampled as part of the
screening program.

Sampling Program. Three sample locations for each mill were chosen
for the sampling program: a) the raw process water prior to water
treatment, b) the raw wastewater discharge to the wastewater treatment
system, and c¢) the final effluent from the wastewater treatment
system(s).

The raw process water was selected to obtain background concentration
levels for any toxic pollutants present in the water supply prior to
use at the mill. The raw wastewater was sampled to provide data on
the toxic pollutants attributable to the industrial process that were
being discharged to the wastewater treatment system. The final
effluent was sampled to determine the presence and quantity of toxic
pollutants remaining after wastewater treatment.

Prior to the sampling program, a "Screening Program Work Booklet"
detailing the specific procedures of the program was prepared.(17)
These procedures were derived from and are consistent with Sampling
and Analysis Procedures for Screening of Industrial Effluents for
Priority Pollutants (EPA, Cincinnati, Ohio, April, 1977). (15) The
screening surveys conducted by the contractor during the initial
screening program included collecting both composite and grab samples
during the 3-day survey. Composite sampling was conducted for a
period of 72 consecutive hours at the raw wastewater and final
effluent sampling locations. Grab samples were collected once daily
at these two locations. A grab sample of the raw process water was
also taken on the second day of the sampling survey. Table II-6 shows
the work items included during a typical screening sampling program
survey.
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Day 1 of the Survey

TABLE 1I-6

TYPICAL SCREENING PROGRAM SURVEY

Day 2 of the Survey

Day 3 of the Survey

Day 4 of the Survey

1. Meet with mill personnel
and discuss the program

2. Select sample locations
3. Set up automatic samplers

4. Collect all grab samples
required

5. Take pH and temperature
readings at each sample
location twice during
24 hours

6. Check automatic samplers
periodically and keep
composite sample container
iced

1.

Check automatic
samplers

Collect all grab
samples required

Take pH and tempera-
ture readings at each
sample location twice
during 24 hours

Check automatic samplers
periodically and keep
composite sample container
iced

1.

Check automatic
samplers

Collect all grab

samples required

Take pH and tempera-
ture readings at each
sample location twice
during 24 hours

Check automatic samplers
periodically and keep

composite sample container

iced

1.

4.

Distribute 72-hour com-
posite between the re-
quired composite samples

Bresk down automatic
samplers

Final meeting with mill
personnel to wrap up
the survey

Pack the samples and
equipment for shipment

Ship samples to the
appropriate anpalytical
laboratory




To minimize biochemical degradation of the sample, the composite
sampler jar was packed in ice during the 72-hr sampling period. Grab
samples were collected and immediately packed in ice. All composite
samples were also packed in ice immediately after the appropriate
containers were filled at the end of the 72-hr period at each
location.

Split Sampling Program. At each mill sampled, the screening survey
team also split samples, both grab and composite, for analysis by
representatives of the National Council of the Paper Industry for Air
and Stream Improvement, Inc. (NCASI). The bottles for the NCASI
samples were prepared and delivered to each mill by NCASI personnel in
Gainesville, Florida. For these split samples, mill personnel assumed
responsibility for the bottles prior to and immediately after sample
collection. At most of the mills sampled, a member of the mill staff
was present during sample collection.

Sample Analysis Procedures. The screening program samples were
analyzed in accordance with EPA procedures. The organic compounds
were analyzed by gas chromatography/mass spectrometry (GC/MS). (15)

Resin acids, fatty acids, and bleach plant derivatives were analyzed
in accordance with Analysis Procedures for Screening of Pulp, Paper,
and Paperboard Effluents for Nonconventional Pollutants (EPA,
Washington, D.C., December, 1980).(16) These procedures involve
derivatization of the acid extract with a methylating agent prior to
analysis by GC/MS.

Metals were analyzed by the following method(s):

(o} beryllium, cadmium, chromium, copper, nickel, 1lead, silver,
arsenic, antimony, selenium, and thallium were first analyzed by
flameless atomic adsorption (AA). If the metal was above the
dynamic range of the flameless AA, the metal was then analyzed by
flame AA.

o zinc was analyzed by flame AA.

o mercury was analyzed by cold vapor flameless AA.

(o} cyanide was analyzed in accordance with the total cyanide method

described in the 14th Edition of Standard Methods. (18)

Industry Profile and Review of Subcategorization

Earlier efforts to develop a profile of the pulp, paper, and
paperboard industry resulted in establishing the original (BPT)
subcategories shown 1in Table II-7. During the screening program,
available data and newly obtained information resulting from the data
request program were reviewed to develop a revised profile of the
pulp, paper, and paperboard industry. This review recognized such
factors as plant size, age, location, raw material usage, production
process controls employed, products manufactured, and effluent
treatment employed.
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TABLE II-7

SUBCATEGORIZATION SCHEME ON WHICH BPT WAS BASED AND
THE REVISED SUBCATEGORIZATION SCHEME

BPT Subcategories
Pulp, Paper, and Paperboard

Phase T

Unbleached Kraft

Neutral Sulfite Semi-Chemical ~ Ammonia
Neutral Sulfite Semi-Chemical - Sodium

Unbleached Kraft/Neutral Sulfite
Semi-Chemical (Cross Recovery)
Paperboard From Wastepaper

Phase 11

Dissolving Kraft
Market Bleached Kraft
BCT Bleached Kraft
Fine Bleached Kraft
Papergrade Sulfite
o Blow Pit Wash (plus allowances)
Papergrade Sulfite
o Drum Wash (plus allowances)
Dissolving Sulfite Pulp
o Nitration
o Viscose
o Cellophane
o Acetate
Groundwood -
Groundwood -
Groundwood -
Groundwood -
Soda
Deink
Nonintegrated-Fine Papers
Nonintegrated-Tissue Papers
Tissue From Wastepaper

Chemi-~Mechanical
Thermo-Mechanical
CMN Papers

Fine Papers

Builders' Paper and Board Mills
Phase I

Builders' Paper and Roofing Felt

Revised Subcategories

Integrated Segment

Dissolving Kraft
Market Bleached Kraft
BCT Bleached Kraft
Fine Bleached Kraft
Soda
Unbleached Kraft
o Linerboard
o Bag
Semi~Chemical
Unbleached Kraft and Semi-Chemical
Dissolving Sulfite Pulp
o Nitration
o Viscose
o Cellophane
o Acetate
Papergrade Sulfite (Blow Pit Wash)
Papergrade Sulfite (Drum Wash)
*Groundwood - Chemi-Mechanical
Groundwood - Thermo~Mechanical
Groundwood - CMN Papers
Groundwood - Fine Papers

Secondarv Fibers Segment

Deink

o Fine Papers

o Tissue Papers

o Newsprint
Tissue From Wastepaper
Paperboard From Wastepaper!

o Corrugating Medium Furnish

o Noncorrugating Medium Furnish
Wastepaper-Molded Products
Builders' Paper and Roofing Felt

Nonintegrated Segment

Nonintegrated - Fine Papers!
o Wood Fiber Furnish
o Cotton Fiber Furnish
Nonintegrated - Tissue Papers
Nonintegrated - Lightweight Papers
o Lightweight
o Electrical
Nonintegrated-Filter and Nonwoven
Papers
Nonintegrated~Paperboard

Mill Groupings

**Integrated Miscellaneous, including:

o Alkaline~Miscellaneous
o Nonwood Pulping

**Secondary Fiber Miscellaneous
**Nonintegrated Miscellaneous

In subsequent Tables information on Groundwood-Chemi-Mechanical mills is
included with information on Integrated Miscellaneous mills.
Groupings of miscellaneous mills - not subcategories.

These subcategories were subdivided after the Verification Program in response

to industry comments.
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As part of this updated industry-wide survey, EPA reviewed the
original subcategorizaton scheme using the more comprehensive data
obtained during the screening program, the data request program, and
related efforts. As a result, a new subcategorization scheme was
developed and is also shown in Table 1I-7. This revised
subcategorization better reflects the industry as it now operates with
respect to raw materials, processing sequences, and product mix. EPA
used the revised subcategorization scheme in designing and conducting
the verification program, as discussed below. A more detailed
explanation of the rationale and process of subcategorization is
presented in Section IV of this document.

Verification Program

The verification program was undertaken to verify the presence of the
compounds found during the screening program and to obtain information
on the quantity of toxic and nonconventional pollutants present in
pulp, paper, and paperboard industry wastewaters.

Selection of Significant Parameters. As discussed previously, after
completion of the 11 screening sampling visits, funding for this
project was depleted due to delays of supplemental appropriations from
Congress. Monies allocated for completion of the technical study
became available after a delay of seven months. Keeping in mind the
court-imposed deadlines, the Agency determined that any further delay
in initiation of the verification program was intolerable. During the
period of delay, a methodology was developed that would allow
initiation of the verification program immediately upon availability
of funding and would also provide for development of the same high
quality of data that would be obtained if the screening program had
been completed.

Specific toxic pollutants to be analyzed during the verification
program were selected on the basis of the best information available
to the Agency. This necessitated a heavy reliance on analytical data
gathered during the abbreviated screening program. All specific toxic
pollutants identified as present in discharges from the 11 sampled
mills would be analyzed during the verification program:. 1In addition,
EPA decided that both screening and verification studies would be
conducted simultaneously at all verification mills where processes
were employed that were representative of the four mill groupings not
previously a part of the screening program.

It was decided that GC/MS procedures would be used during the
verification program because this would allow storage of all
verification data on computer tapes. This would enable a review of
the data tapes upon a determination that other specific toxic
pollutants were present in pulp, paper, and paperboard effluents that
were not identified at the 11 screening mills. This storage of data
ensured that the verification program would yield comparable results
to that which would have been obtained had screening results been
available from mills representative of all 15 mill groups.
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EPA later determined that further analysis of the data tapes would be
unnecessary after completion of a thorough review of data gathered
during (a) screening studies conducted by EPA Regional field teams and
(b) contractor verification sampling at those 17 mills where processes
were employed that were characteristic of the four mill groupings not
a part of the initial contractor screening program. All additional
compounds that were identified and were not analyzed during
verification sampling were present in amounts too small to be
effectively reduced by technologies known to the Administrator.

The compounds included in the verification program and the basis for
their inclusion are listed on Table II-8.

Selection of Mills for Verification Program. Part I of the EPA Data
Request Survey Form, returned by representatives of 644 mills, was
used in selecting mills for verification program surveys.(13) One of
the first items addressed in selecting verification mills was industry
subcategorization. A revised subcategorization scheme was developed
based on initial evaluations of the information submitted in Part I of
the EPA Survey Form. Candidate mills for the verification program
were listed for each of the revised subcategories. EPA established
the following three criteria for selection of representative mills
during verification sampling:

o the mill should be a direct discharging mill to obtain the
maximum amount of data (raw waste load and treated effluent data)
at a minimum number of plants,

o a biological treatment system should be employed at the mill if
BPT 1is based on biological treatment (if BPT is based on primary
treatment, the system could be a primary treatment system), and

o the final effluent flow and BOD5 should be equal to or less than
the annual average levels used in the development of BPT
regulations for a specific subcategory to ensure that the mill
selected would be representative of the subcategory after
compliance with BPT regulations.

The raw wastewater samples taken at each verification mill allowed
characterization of the levels of toxic and nonconventional pollutants
that would be expected to be discharged at indirect discharging mills
to publicly owned treatment works (POTWs). However, for some of the
subcategories, an insufficient number of direct dischargers existed
that met all selection criteria and it was necessary to sample at
indirect discharging mills.

All known operating mills where newsprint is produced from deinked
pulp were indirect discharging; therefore, only indirect discharging
mills could be selected as verification mills. An indirect
discharging mill where molded products are manufactured from
wastepaper was included in the verification program as an adequate
number of direct dischargers could not be found that met the remaining
selection criteria. A total of 93 percent of the mills in the
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TABLE II-8

VERIFICATION COMPOUNDS
PULP, PAPER, AND PAPERBOARD INDUSTRY

POLLUTANTS DETECTED IN SCREENING

Priority Pollutants

benzene

chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2,2-tetrachloroethane
trichlorophenol®
chloroform
2,4~dichlorophenol
ethylbenzene

fluoranthene

methylene chloride
dichlorobromomethane
trichlorofluoromethane
chlorodibromomethane
isophorone

naphthalene

phenol

bis(2-ethylhexyl) phthalate
di-n-butyl phthalate

Nonconventional Pollutants

oleic acid

linoleic acid
linolenic acid
pimaric acid
isopimaric acid
dehydroabietic acid
abietic acid

OTHER VERIFICATION POLLUTANTS

Priority Pollutants

bromoform
pentachlorophenol
carbon tetrachloride
2-chlorophenol
2,4-dinitrophenol

di~n-octyl phthalate

diethyl phthalate

chrysene

anthracene/phenanthrene
tetrachloroethylene

toluene

trichloroethylene

chromium

zinc

nickel

copper

lead

PCB-~1242 - wastepaper users only
PCB-1254 - wastepaper users only
PCB-1221 - wastepaper users only
PCB-1232 - wastepaper users only
PCB-1248 - wastepaper users only
PCB-1260 - wastepaper users only
PCB-1016 - wastepaper users only
cyanide -~ wastepaper users only

3,4,5-trichloroguaiacol
tetrachloroguaiacol
monochlorodehydroabietic acid
dichlorodehydroabietic acid
9,10-epoxystearic acid
9,10~dichlorostearic acid
xylenes

detected by industry in split screening samples
detected by industry in split screening samples
detected by industry in split screening samples
usage indicated on at least one 308 questionnaire
usage indicated on at least one 308 questionnaire

butyl benzyl phthalate usage indicated on at least one 308 questionnaire

parachlorometa cresol

added because compound is a chlorinated phenolic

not detected but added to verification list due to an

inadvertent error

pyrene originally reported in screening results; upon finalizing
screening data (subsequent to development of verification
program), it was determined that this compound was not
present

mercury previously used in slimicide formulations

acenaphthylene

Nonconventional Pollutants

color
ammonia

“*Includes 2,%,5 and 2,4,5 - trichlorophenol
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builders' paper and roofing felt subcategory were either indirect
discharging (63 percent) or self-contained (30 percent). The only
direct discharging mill meeting the above criteria was sampled by an
EPA Regional Surveillance and Analysis field team as part of the
screening program. Therefore, three indirect discharging facilities
and one self-contained mill were included in the verification program.

For some subcategories, insufficient direct discharging mills with
biological treatment systems existed that met the other selection
criteria. Therefore, some mills were sampled where only primary
treatment systems were employed. This was the case at one of the
three mills sampled in the tissue from wastepaper subcategory. 1In the
paperboard from wastepaper subcategory, EPA sampled one mill where
only primary treatment was employed because extensive wastewater
recycle was practiced that enabled attainment of BPT limitations
without the use of biological treatment. This 1is the case at a
significant number of mills in this subcategory.

In most of the nonintegrated subcategories, primary treatment is the
system employed at the majority of the mills. Therefore, some mills
~ with only primary treatment were selected for sampling. One of the
three mills selected in the nonintegrated-fine papers subcategory, one
of the two selected in the nonintegrated-tissue papers subcategory,
one of the two in the nonintegrated-filter and nonwoven papers
subcategory, and all three of the nonintegrated mills that could not
be placed in a specific subcategory had only primary treatment.

In some of the subcategories, after reviewing the wastewater data, EPA
found that an insufficient number of mills met  the third criteria.
Therefore, mills were selected where final effluent levels of flow
and/or BOD5 were in excess of the annual average levels upon which the
BPT limitations were based.

Those mills where the above criteria were met, with the exceptions
discussed above, were considered primary candidates for inclusion in
the verification program. After completion of this evaluation, EPA
evaluated additional specific process and wastewater selection
criteria. Prior to final selection of mills to be included in the
verification program, the following were also considered:

1. raw wastewater and final effluent flow and BOD5 in relation to BPT
limitations,

2. average daily production rates and raw material usage,

3. the Kappa or permanganate number (if applicable to the subcategory
that was analyzed),

4. the type of debarking used, wet or dry (if applicable to the
subcategory analyzed),

5. the brown stock washer efficiency in terms of kilograms (pounds) of
soda loss (if applicable to the subcategory analyzed),
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6. bleach plant data (if applicable to the subcategory analyzed)
including:

a. bleaching sequence,

b. tonnage,

¢. shrinkage,

d. brightness,

e. fresh water usage, and

f. type of washing system employed.

7. the type of evaporator condenser used (if applicable to the
subcategory analyzed),

8. the number of papermachines used (if applicable to the subcategory
analyzed),

9. the number of papermachines for which savealls were utilized for
fiber recovery (if applicable to the subcategory analyzed), and

10. the effluent treatment system used at the mill.

Based on this review, 59 mills were initially selected for inclusion
in the verification program. The number of mills selected was based
on the total required to represent each of the revised subcategories.

Two of the 59 facilities selected for sampling were not sampled during
the verification program. At one of the mills, union employees were
on strike; at the other mill, the aeration basin was being dredged
causing the discharge of much higher levels of solids than normally
were experienced. No adequate replacement mills were available. EPA
evaluated all of the verification program analysis results at the end
of the sampling effort to determine if additional sampling or
substitutions would be necessary and to assess the coverage obtained
during the verification program. As a result of this assessment, two
subcategories (dissolving kraft and dissolving sulfite pulp) were
identified for additional verification sampling because no mills in
these subcategories were included in the verification program. Three
mills were selected and verification sampling was conducted at one
dissolving kraft and two dissolving sulfite pulp mills. 1In total, 60
mills were sampled during the verification program.

The location of mills that were sampled as part of the verification
program is shown on Figure II-2,

Sampling Program. The purpose of the verification program surveys was
to verify the presence and quantity of those toxic and nonconventional
pollutants detected during the screening program. The verification
program surveys were conducted to provide a more thorough examination
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of the possible sources of toxic and nonconventional pollutants
discharged, the quantity discharged to the end-of-pipe treatment
system, the levels in the final mill effluent, and the relative
efficiency of the treatment system for removing specific compounds.
Several different sampling procedures were examined for accomplishing
these goals. Table II-9 presents the general format for sampling in
particular subcategories and also presents the sample points and the
sample duration proposed for each. EPA selected this format to meet
the verification program goals.

EPA representatives contacted representatives of the selected mills by
telephone; a confirmation letter was sent verifying the scheduled
survey. This confirmation letter included submittal of two separate
forms used to obtain pertinent mill operating information for the
survey period and for identification of management practices (as
defined in section 304(e) of the Clean Water Act of 1977) employed at
the mills. (19)

A "Verification Program Work Booklet," similar to the "Screening
Program Work Booklet," was developed prior to initiation of the
sampling surveys. (20) The work booklet detailed the specific
procedures to be followed during the survey period.

The program included collecting composite and grab samples during the
3-day survey. Composite sampling was normally performed for three
separate 24-hr periods at each sample location, except for the raw
process water source, where a single 72-hr composite sample was
collected. In addition, certain internal sewers were monitored,
usually for one 24-hr period. Compositing usually started between
8:00 and 11:00 a.m. on the first day of the survey and ended 24 hours
later. Table II-10 shows the work items performed during each day of
a typical verification survey.

The composite samples were divided into five aliquots 1including a)
metals and color, b) extractable organics, c¢) COD, d) PCBs and
pesticides (where appropriate), and e) ammonia (where appropriate).
Internal sewers were not sampled for COD. Grab samples were taken
once per day at each of the sample locations including the raw process
water. The grab samples were taken for analysis of volatile organics,
mercury, and cyanide (where appropriate). Temperature and pH readings
were taken at least three times per day at each of the sample
locations.

Split Sampling Program. As with the screening program,
representatives of the National Council of the Paper Industry for Air
and Stream Improvement, Inc. (NCASI) obtained split samples. NCASI
personnel shipped the necessary sampling containers to the mills. The
sampling team collected the samples for NCASI and returned them to
mill personnel for shipment to the appropriate NCASI laboratory for
analysis. The NCASI split sampling effort did not include collection
of all of the samples collected by the Agency at each mill.
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TABLE II-$

VERIFICATION PROGRAM SAMPLING POINTS

Subcategory

Type of Samples and

Sample Duration

Bleached Kraft/Sulfite Mills

DWW N e~

Raw Water

Pulp Mill/Screening

Bleach Plant

Secondary Treatment Influent
Final Effluent

Groundwood Mills

1.
2.
3.
4.

Raw Water

Pulp Mill/Screening
Secondary Treatment Influent
Final Effluent

Unbleached Kraft/Semi-Chemical Mills

PWN -

Raw Water

Pulp Mill/Screening
Secondary Treatment Influent
Final Effluent

Secondary Fiber Mills

WM

Raw Water

Stock Preparation

Secondary Treatment Influent
Final Effluent

Builders' Paper and Roofing Felt Mills

1.
2.
3.

Raw Water
Secondary Treatment Influent
Final Effluent

Grab samples (3 per
24-hr composite
24-hr composites
24-hr composites
24-hr composites

Grab samples (3 per
24-hr composite
24-hr composites
24~-hr composites

Grab samples (3 per
24-hr composite
24-hr composites
24~-hr composites

Grab samples (3 per
24-hr composites
24-hr composites
24-hr composites

Grab samples (3 per
24-hr composites
24-hr composites

Paperboard From Wastepaper & Nonintegrated Mills

1.
2.
3.

Raw Water
Secondary Treatment Influent
Final Effluent

Grab samples (3 per
24~hr composites
24-hr composites

day)

day)

day)

day)

day)

day)
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25

Day 1 of the Survey

TABLE II-10

TYPICAL VERIFICATION SAMPLING PROGRAM SURVEY

Day 2 of the Survey

Day 3 of the Survey

Day 4 of the Survey

1.

Meet with mill person-
nel and discuss the
program

Select sample locations

. Discuss mill's manage-

ment practices and tour
mill to observe the
items covered

Set up the automatic
samplers

. Collect all grab

samples required

. Take pH and tempera-

ture readings at each
sample point twice
during 24-hours

. Check automatic samplers

periodically and keep
composite sample con-
tainer iced

1.

Distribute 24-~hour
composite between the
required composite
samples

. Rinse sample composite

container and start
automatic sampler for
the next 24-hr period

. Collect all grab samples

required

. Take pH and temperature

readings at each sample
location twice during
24-hours

. Check automatic samplers

periodically and keep
composite sample
container iced

1.

Distribute 24-hour
composite between the
required composite
samples

. Rinse sample composite

container and start
automatic sampler for
the next 24-hr period

. Collect all grab samples

required

. Take pH and temperature

readings at each sample
location twice during
24-hours

Check automatic samplers
periodically and keep
composite sample
container iced

1. Distribute 24-hour
composite between the
required composite
samples

2. Break down automatic
sampler at each loca-
tion and pack equip-
ment

3. Final meeting with
mill personnel to
wrap up the survey

4. Pack samples in ice
and ship to the
appropriate laboratory




Generally, the NCASI samples were collected as follows:(21)

Influent

Parameter Raw Water to Treatment Final Effluent
Extractable Organics Day 3 of Survey Day 1 of Survey Day 2 of Survey
Nonconventional

Pollutants - - Day 1 of Survey
Metals Day 3 of Survey Day 2 of Survey Day 3 of Survey
Mercury Day 3 of Survey - Day 3 of Survey
Volatile Organics Day 3 of Survey Day 2 of Survey Day 3 of Survey
Cyanide - Day 2 of Survey - Day 2 of Survey

Analytical Methods for Verification Program Analysis. The samples
from each verification mill were analyzed for 18 volatile organics
(VOA), 33 extractable organics, and 6 metals. Included in the
extractable organics were 13 resin and fatty acids and bleach plant
derivatives, nonconventional pollutants specific to the pulp, paper,
and paperboard industry. In addition, samples from mills where
wastepaper was used as a raw material source were analyzed for PCBs.

Copper, chromium, lead, nickel, zinc, and mercury were analyzed using
the same procedures described earlier in the discussion of the
screening program. Cyanide was analyzed in accordance with the total-
cyanide method described in the 14th Edition of Standard Methods.(18)
Ammonia was analyzed by distillation and Nesslerization as described
in the same edition of Standard Methods.(18) Color was analyzed in
accordance with the procedures set forth in NCASI Technical Bulletin
Number 253.(22) Chemical oxygen demand (COD) was analyzed in
accordance with the procedures presented in the 14th Edition of
Standard Methods.(18)

The procedures used to analyze samples collected during verification
sampling provided for additional quality control and quality assurance
over those procedures used during the screening phase. These
verification procedures are the same as Methods 624 and 625 proposed
under authority of sections 304(h) and 501(a) of the Act (see 40 CFR
Part 136; 44 FR 69464 (December 3, 1979)). (23) The Agency chose the
option of including additional quality control and quality assurance
procedures described in Procedures for Analysis of Pulp, Paper, and
Paperboard Effluents for Toxic and Nonconventional Pollutants (EPA,
Washington, D.C., December, 1980).(24) Gas chromatography/mass
spectrometry (GC/MS), interfaced with a computer system, was the
primary analytical instrument for volatile and extractable organic
analysis.

The computer system interfaced with the mass spectrometer allowed
acquisition of continuous mass scans throughout the chromatogram. EPA
representatives obtained standards for each pollutant to be assayed in
the samples and determined the mass spectrum for each of these
standards daily throughout the analysis program.
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Duplicate 125-ml samples were collected at each sampling point for

volatile organic analysis (VOA). Volatile samples were checked for
chlorine content in the field and preserved with sodium thiosulfate as
necessary. Volatile organic analysis utilized the purge and trap

method, which is a modified gas sparging, resin adsorption technique,
followed by thermal desorption and analysis by packed column GC/MS.

The sampling team collected duplicate 1-liter samples of wastewaters
for analysis of extractable organic compounds. Extractable organic
samples were preserved in the field with sodium hydroxide to a pH of
approximately 10 or higher. For extractable organic analysis, the
sample was acidified to a pH of 2 or below, extracted with methylene
chloride, concentrated, and chromatographed on a GC/MS system equipped
with a support-coated open tubular (SCOT) capillary column.

Extracts prepared for analysis of PCBs were analyzed by electron
capture detection/gas chromatography (EC/GC). Extracts in which PCBs
were detected at a level of greater than 1 ug/1 were confirmed by
GC/MS.

Quality Control/Quality Assurance. The verification program included
the implementation of a quality control/quality assurance (QC/QA)
program consisting of internal standards, field blanks, method blanks
and replicate analysis. Deuterated internal standards were selected
to provide QC/QA data on primary groups of pollutants under evaluation
in the verification program. The deuterated compounds selected are
shown in Table II-11.

These compounds were selected because of their similarity to the
compounds under investigation. By adding deuterated internal
standards to each sample analyzed by GC/MS, it was possible to assess
system performance on a per-sample basis. Recovery of the internal
standards in the volatile organic analysis assured that the apparatus
was leakproof and that the analysis was valid. For extractable
organic analyses, percent recoveries of the internal standards
indicated the complexity of the sample matrix and the validity of the
analysis. In each case, low recovery of internal standards signaled
possible instrument malfunction or operator error. For analysis of
volatile organic compounds, the area of the 100 percent characteristic
ion for each internal standard had to agree within 25 percent with the
integrated peak area obtained from analysis of the composite standard
or the GC/MS sample run was repeated. Extractable organic analysis
was repeated if internal standard recoveries were less than 20
percent.

To demonstrate satisfactory operation of the GC/MS system, the mass
spectrometers were tuned each day with perfluorotributylamine (PFTBA)
to optimize operating parameters according to the manufacturer's
specifications. Calibration 1logs were maintained to document
instrument performance. The entire GC/MS system was further evaluated
with the analysis of a composite standard that contained all
pollutants of interest and the various deuterated internal standards.
This standard was analyzed with each sample set or with each change in
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TABLE II-11

SUMMARY OF INTERNAL STANDARDS

Volatiles™

methylene chloride-d2
1,2-dichloroethane-d4
1,1,1-trichloroethane~d3
benzene-d3

toluene-d3

p-xylene-dl0

Extractables

phenol-d5-TMS
naphthalene-d8
diamyl phthalate
stearic acid-d35-TMS

*Relative to benzene-d3
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instrument calibration/tune. This daily analysis of the composite
standard supplied data that a) verified the integrity of the
chromatographic systems, b) produced acceptable low-resolution mass
spectrum of each compound assayed, and c) verified machine
sensitivity.

The field and method blanks were included in the analytical program to
indicate possible sample contamination and confirm analytical
methodologies. Field blanks were spiked with deuterated internal
standards. Method blanks were spiked with the deuterated internal
standards and standards for compounds under evaluation, as discussed
previously. The mass spectrum for each of these standard compounds
was determined daily throughout the analysis program. The blanks
provided additional quality assurance, including: a) data on clean
matrix recoveries and b) replicate analysis for precision
determinations. »

Long-Term Sampling Program

The long-term sampling program was undertaken to investigate the
variability and treatability of certain toxic and nonconventional
pollutants discharged from mills in the pulp, paper, and paperboard
industry.

Selection of Significant Parameters. Through an evaluation of
available data iprimarily verification data), EPA identified certain
pollutants to be of potential concern in the pulp, paper, and
paperboard industry. These included chloroform, trichlorophenol,
pentachlorophenol, and PCBs, which are toxic pollutants, and resin
acids, fatty acids, and bleach plant derivatives, which are
nonconventional pollutants. The complete 1list of the pollutant
parameters selected for analysis during the long-term sampling program
is presented in Table II-12.

Selection of Mills for the Long-Term Sampling Program. Candidate
mills for the long-term sampling program were listed for each of the
following five major industry sectors; bleached kraft, unbleached
kraft/semi-chemical, deink with bleaching, wastepaper without
bleaching, and bleached sulfite. The following criteria were
established for selection of the mills:

o) the mills should be 1located close to the northeastern
quarter of the U.S. to minimize cost, and

o the final effluent flow and BOD5 for each mill chosen should
be equal to or less than the annual average levels that
formed the basis of BPT regulations to ensure that the mill
selected would be representative of the industry sector
after compliance with BPT regulations.

Due to budgetary concerns, only two mills could be chosen. Therefore,

the candidate mill list was reduced to include only mills representing
industry sectors that were best suited for this program. A review of
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TABLE II-12

TOXIC AND NONCONVENTIONAL POLLUTANTS
SELECTED FOR ANALYSIS DURING THE
LONG-TERM SAMPLING PROGRAM

Toxic Pollutants

Chlorinated Phenolics:
2,4-dichloropbenol
trichlorophenol?
pentachlorophenol

Halomethane:
chloroform

Polychlorinated Biphenyls (PCBs)?
PCB-1016
PCB-1221
PCB-1232
PCB~1242
PCB~1248
PCB~1254
PCB~-1260

Nonconventional Pollutants

Chlorinated Phenolics:
4,5-dichloroguaiacol
3,4,5-trichloroguaiacol
4,5,6-trichloroguaiacol
tetrachloroguaiacol

Unsaturated Fatty Acids:
oleic acid
linoleic acid
linolenic acid

Unsaturated Fatty Acid Derivatives:
9,10-epoxystearic acid
9,10-dichlorostearic acid

Resin Acids:
abietic acid
dehydroabietic acid
isopimaric acid
levopimaric acid
neoabietic acid
palustric acid
pimaric acid
sandaracopimaric acid

Chlorinated Resin Acids:
monochlorodehydroabietic acid
dichlorodehydroabietic acid

Ethers:
dimethyl sulfide
dimethyl disulfide

1Includes 2,4,5 and 2,4,6-trichlorophenol.

2Analyzed only at deink mill.
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screening and verification data showed that bleached kraft facilities
could have detectable levels of all the pollutants of concern (except
PCBs) in their wastewater. A further review showed that PCBs,
chloroform, and the chlorophenolics could be found in wastewater
discharges from deinking mills where bleaching is employed.

As a result, the candidate mill 1list was reduced to include only
bleached kraft and deink mills. EPA selected one mill from each
sector to provide full coverage of the toxic and nonconventional
pollutants of concern.

Sampling Program. The purpose of the long-term sampling program was
to investigate the variability and treatability of certain pollutants
specific to the pulp, paper, and paperboard industry. The sampling
effort was primarily designed to collect long-term data on the levels
of the pollutants of interest in the final effluent of the mill's
wastewater treatment plant. Raw wastewater samples were collected to
determine the levels of the pollutants being discharged to the end-of-
pipe treatment system and to evaluate the relative efficiency of the
treatment system for removing the specific compounds.

Representatives of the selected mills were contacted by telephone and
a confirmation letter was sent explaining the program. At the initial
meeting with mill personnel, discussions included the need to obtain
pertinent mill operating information for the duration of the sampling
program.

Prior to beginning the sampling effort, EPA developed a long-term
sampling work booklet for each mill sampled.(25)(26) Each work booklet
detailed the specific procedures to be followed at each mill,

For the fine bleached kraft mill, sampling included collecting grab
and composite samples over a 72-hour period each week for twenty-three

weeks. Weekly composite sampling consisted of collecting three
consecutive 24-hour composites of the final effluent and one 72-hour
composite of the aeration influent. For this mill, the aeration

influent was the first point at which all wastewater streams were
combined.

At the deink tissue mill, sampling included collecting grab and
composite samples over a 72-hour period each week for twenty-three

weeks. Weekly composite sampling consisted of collecting three
consecutive 24-hour composites of the final effluent, and a 72-hour
composite of both the raw waste and primary clarifier effluent. The

primary effluent sample point was added to the program after EPA
learned that over fifty percent of the primary clarifier effluent |is
recycled back to the mill. By sampling the primary effluent, EPA
could evaluate the treatability of the chemically assisted primary
clarification system for the pollutants of interest and could estimate
their levels entering secondary treatment.

At both mills, grab samples were taken three times per day at each
sample point. Collection of grab samples was necessary for analysis
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of the volatile organic compounds of interest. Also, pH and
temperature were recorded each time a grab sample was taken.

Split Sampling Program. As with the screening and verification
programs, representatives of the National Council of the Paper
Industry for Air and Stream Improvement, Inc. (NCASI) obtained split
samples. NCASI personnel shipped the necessary sampling containers to
the . bleached kraft mill. The sampling team collected the samples for
NCASI and returned them to mill personnel for shipment to the
appropriate NCASI 1laboratory for analysis. The NCASI split sampling
effort included only six final effluent samples collected at the
bleached kraft mill; none were collected at the deink mill.

Analvtical Methods Used During the Long-Term Sampling Program. The
analytical methods used to analyze wastewater samples from the
bleached kraft mill and the deink mill are discussed below.

Bleached Kraft Mill - The wastewater samples collected at the
bleached kraft mill were analyzed for all of the priority and
nonconventional pollutants (except PCB's) listed in Table II-12.

The volatile organic compounds were analyzed by U.S.EPA Method 1624,
"Volatile Organic Compounds by Purge and Trap Isotope Dilution GC/MS."
The concentrations of dimethyl sulfide and dimethyl disulfide were
determined according to Method 624 because no labeled analogs were
available. '

The semivolatile organic compounds were analyzed with a modified
version of U.S.EPA Method 1625, "Semivolatile Organic Compounds By
Isotope Dilution GC/MS." Method 1625 was modified to include SE54
fused silica wall coated open tubular gas chromatography (HRGC) and N-
methyl-N-trimethylsilyl-trifluoroacetamide (MSTEA) derivatization.
The modification was necessary to allow for analysis of resin and
fatty acid compounds found in wood pulping discharges. The
concentrations of those compounds for which no isotopic counterparts
were available were determined according to Method 625.

Deink Mill. The wastewater samples collected at the deink mill
were §outine1y analyzed for the priority pollutants only (see Table
I1-12).

Chloroform concentrations were determined by U.S.EPA Method 1624. The
chlorophenolics were analyzed using Method 1625 as was done at the
bleached kraft mill.

The PCB concentrations were determined by U.S.EPA Method 617,
"Organochlorine Pesticides and PCBs." It was necessary to determine
the presence of the PCBs by Method 617 since Method 625 is not
sensitive enough at 1low levels for these compounds, the limits of
detection being about 30 ppb. The PCBs were not analyzed by isotope
dilution methods since labeled standards were not available. If any
gCBzC;Er? detected, they were confirmed by GC/MS (though quantitated
y C).
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To investigate the levels of the nonconventional pollutants at the
deink mill, fifteen final effluent samples were randomly selected and
analyzed. Volatile and semivolatile nonconventional pollutants were
analyzed by using Methods 624 and 625, respectively, as for the bleach
kraft samples.

Quality Assurance/Quality Control. The 1long-term sampling program
included the implementation of separate quality assurance/quality
control (QA/QC) procedures for each mill. Analyses of chloroform and
the chlorophenolics at both mills allowed similar QA/QC procedures for
these compounds; however, analyses for the nonconventional pollutants
at the bleached kraft mill and PCBs at the deink mill required the
development of different QA/QC procedures.

For the bleached mill, the QA/QC procedures used were primarily those
presented in the Federal Register (44 FR 69553, December 3, 1979) for
analysis of organic priority pollutants. (23) The QA/QC program
included routine QA/QC such as a preliminary, clean water precision
and accuracy study, and the use of method and field blanks. The
program also required that analytical methods be validated and
subsequent analyses be within the validated control limits.
Additional quality assurance was included for the analysis of the
nonconventional pollutants for which no labeled analogs exist. Three
levels of standard additions on duplicates of ten percent f£final
effluent samples were required to provide recovery information.

Also, a mass spectrometer linearity study was conducted three times
during the program. The study determined the dynamic performance
range of the entire analytical system for all compounds of interest,
surrogate standards, and internal standards.

For the deink mill, the use of labeled analogs for chloroform and the
chlorophenolics provided recovery information for these toxic
pollutants. Additional precision information was obtained by
analyzing one final effluent sample in duplicate each week.

Since no labeled analogs exist for PCBs, a separate QA/QC program was
developed. During the odd numbered sampling weeks (1, 3, 5, 7,...23),
one final effluent sample was analyzed in duplicate to obtain
precision information. During the even numbered weeks (2, 4, 6,
8,....22), one final effluent sample was analyzed first unspiked, to
establish background concentration of the analyte, and then spiked, to
provide recovery information.

Discharge Monitoring Data Acquisition Program

During the verification program, EPA obtained long-term conventional
pollutant data from each of the mills surveyed. These data were
obtained to analyze the effectiveness of in-place technology. After
reviewing these data, EPA found that effluent levels attained at some
mills were well below BPT limits. In addition, EPA was aware that the
data request program had preceded the start-up of new treatment
facilities at many mills. Based on this information, in December of
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1979, EPA decided to obtain additional long-term data to evaluate the
performance of treatment systems relative to BPT limitations.

This effort involved contacting personnel at EPA Regional offices and
States with permitting authority to obtain discharge monitoring report
(DMR) data to supplement the conventional pollutant data received
during the verification program. Discharge monitoring data were
obtained from five EPA Regional offices and from eleven States with
permitting authority. The resulting DMR data base included 12 to 30
months of DMR data for the period between July 1977 and December 1979
for approximately 250 direct discharging mills in the industry. The
data were used to develop the effluent limitations proposed for the
conventional pollutants BOD5 and TSS (see 46 FR 1430, January 6,1981).

To update and expand this data base, EPA conducted a supplemental DMR
program to obtain additional data for direct, continuous discharging
mills for the period between July 1977 and March 1981. All pulp,
paper, and paperboard mills were identified by State, and EPA
developed a list of EPA Regional offices and State agencies with
permitting authority for these mills.

DMR data were received f£from the following EPA Regional offices and
States:

EPA Region I, II, III, IV, VI, VIII, IX, and X.

Maine, New Hampshire, Connecticut, New York, Virginia, Maryland,
Delaware, Tennessee, Mississippi, Alabama, Georgia, South
Carolina, North Carolina, Ohio, 1Indiana, 1Illinois, Michigan,
Wisconsin, Minnesota, Kansas, Iowa, California Region I, and
California Region V (Redding Office).

The number of direct discharging mills for which DMR data were
collected and the number of direct discharging mills in each
subcategory are presented in Table II-13.

DMR data were evaluated to identify inconsistencies. EPA also
assessed the influence of treatment system startup on effluent
quality. 1If effluent loads were found to be wunusually high during
startup, data were discarded to properly reflect effluent
characteristics subsequent to system startup. When EPA found that
long-term effluent 1levels were inconsistent due to production,
process, or treatment system changes, the data were further
scrutinized and reanalyzed or deleted from the data base. EPA
developed summaries of the DMR data for inclusion in the existing data
base. The DMR data are discussed and summarized in Section VIII of
this document.

Supplemental Data Acquisition Program

During the BATEA review program, EPA collected 13 months of daily
production and wastewater data from 54 mills to determine long-term
average, maximum day, and maximum 30-day average values. EPA used
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TABLE II-13

SUMMARY OF DIRECT DISCHARGING MILLS
VERSUS DMR DATA COLLECTED

Number of Direct1

Number of Mills
Included in Discharge

Subcategory Discharging Mills Monitoring Data Base
Integrated Segment
Dissolving Kraft 3 3
Market Bleached Kraft 12 10
BCT Bleached §raft 9 9
Alkaline-Fine 16 16
Unbleached Kraft

o Linerboard 16 16

o Bag 11 11
Semi-Chemical 18 18
Unbleached Kraft and Semi-Chemical 9 9
Dissolving Sulfite Pulp 6 4
Papergrade Sulfite 13 13
Groundwood - Thermo-Mechanical 3 3
Groundwood - CMN Papers 3 3
Groundwood - Fine Papers 7 7
Integrated Miscellaneous 75 71
Secondary Fibers Segment
Deink

o Fine Papers 3 3

o Tissue Papers 11 11

o Newsprint 1 1
Tissue From Wastepaper 13 13
Paperboard From Wastepaper 45 43
Wastepaper-Molded Products 4 4
Builders' Paper and Roofing Felt 5 5
Secondary Fiber Miscellaneous 7 7
Nonintegrated Segment
Nonintegrated - Fine Papers

o Wood Fiber Furnish 16 16

o Cotton Fiber Furnish 5 5
Nonintegrated - Tissue Papers 15 15
Nonintegrated - Lightweight Papers

o Lighweight Papers 10 10

o Electrical Papers 4 4
Nonintegrated - Filter and Nonwoven Papers 5 5
Nonintegrated - Paperboard 7 7
Nonintegrated Miscellaneous _26 _26

Total 378 370

The total represents all direct discharging mills known to have operated for a

period of time during January 1978 and March 1981 and self-contained mills
which submit DMRs. The total incudes 35 mills which share 14 joint treatment
systems. Each mill is listed separately on the table although only one set of
each joint treatment system. The total also includes

data are reported for
Includes Fine Bleached

subcategories.

Kraft and Soda subcategories.
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these data to establish maximum day and maximum 30-day average
variability factors in developing proposed effluent limitations and
standards published on January 6, 1981 (46 FR 1430).

To broaden, update, and strengthen its data base, EPA conducted a
supplemental data request program. EPA selected mills for this
program based on final effluent discharge levels, wastewater
monitoring frequencies, and type of treatment system employed. Data
request forms were developed and submitted to representatives of each
selected mill. Daily operating data were gathered from 44 mills for a
period of approximately three years. The data were analyzed to
determine maximum day and maximum 30-day average variability factors.
One mill was subsequently identified as a noncontinuous, intermittent
discharger and was dropped from the study.

PCB Data Acquisition Program

EPA conducted an extensive study to evaluate the presence and levels
of PCBs discharged from pulp, paper, and paperboard mills where
recycled paper is used as furnish. EPA Regional offices, State
agencies with permitting authority, and environmental agencies were
contacted for information; those states which require PCB monitoring
were identified. Raw waste and final effluent data were obtained for
49 mills from data suplied by the States of New York, Wisconsin, and
Oklahoma and from an evaluation of discharge monitoring report and
verification sampling data.

Data Obtained From Industry on Proposed Regqulations

The industry, through its comments on the January 1981 proposed
regulations, supplied additional toxic and nonconventional pollutant
data. Chloroform, ammonia, trichlorophenol, and pentachlorophenol
data supplied by industry representatives in their comments are
summarized in Section V.

Analysis of Treatment Alternatives

As a result of a review of available 1literature, EPA identified
numerous production process controls and effluent treatment
technologies that are applicable for control of the discharge of
conventional, toxic, and nonconventional pollutants. These processes
and systems include those currently in use in the pulp, paper, and
paperboard industry and those demonstrated at a laboratory or pilot
scale and/or demonstration level within an industrial category
including the pulp, paper, and paperboard industry. The production
process controls and effluent treatment technologies ‘evaluated and
their area of application are presented in Table II-14. EPA evaluated
this information, along with the data developed through the data
request, screening, verification, and supplemental data request
programs, to determine reduction/removal capabilities of applicable
control and treatment technologies.
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TABLE II-14

PRODUCTION PROCESS CONTROLS AND EFFLUENT TREATMENT TECHNOLOGIES

Production Process Controls

[
.

Woodyard/Woodroom
Close-up or dry woodyard and barking operation
Segregate cooling water

= )

Pulp Mill

Reuse blow condensates

Reduce groundwood thickener overflow
Spill collection

n o e

Washers and Screen Room

Add 3rd or 4th stage washer or press

Recycle more decker filtrate

Reduce cleaner rejects and direct to landfill

n oejWw

f o

Bleaching
Countercurrent or jump stage washing
Evaporate caustic extract filtrate

[o 2}

Evaporation and Recovery Areas
Recycle condensate

Replace barometric condenser
Boil out tank

Neutralize spent sulfite liquor
Segregate cooling water

Spill collection

H O AN T 8|

Liquor Preparation Area
Green liquor dregs filter
Lime mud pond
Spill collection
Spare tank

an o e|oy

-~

Papermill

Spill collection

1. Paper machine and bleached pulp spill collection
2. Color plant

Improve saveall

High pressure showers for wire felt cleaning

White water use for vacuum pump seal water

Paper machine white water shower wire cleaning
Additional white water storage upsets and pulper dilution
Recycle press effluent

Reuse of vacuum pump water

Broke storage

Wet lap machine

Separate cooling water

Cleaner rejects to landfill

Addition of fourth stage cleaners

[Y]

B rHXG DR MO QAN T
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TABLE II-14
(continued)

8. Steam Plant and Utility Areas

a. Segregate cooling water

b. Lagoon for boiler blowdown and backwash waters
9. Recycle of Effluent

a. Filtrate

b. Sludge

10. Substitution of Chemicals

Other Technologies

a.

b
c.
d

Oxygen bleaching process
Rapson/Reeve process
Sequential chlorination
Displacement bleaching

Effluent Treatment Technologies

1.
2.

S W

Primary Clarification
Biological Treatment

a.

f.

Oxidation basins

b. Aerated stabilization basin
c. Activated sludge

d.

e. Anaerobic contact filter

Rotating biological contactor

Ammonia removal by nitrification

Chemically Assisted Clarification
Foam Separation

Activated Carbon Adsorption

Steam Stripping
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10.
11.
12,
13.
14.
15.

Reverse Osmosis/Freeze
concentration

Filtration

Dissolved Air Flotation

Ultrafiltration

Polymeric Resin Adsorption

Amine Treatment

Electrochemical Treatment

Microstraining

Oxidation



EPA identified several technology options for consideration as the
basis of BPT and BAT effluent 1limitations, NSPS, PSES, and PSNS.
These options include combinations of the technologies presented on
Table II-14. EPA assessed the pollutant removal capabilities of these
technology options; the results of this analysis are presented in
Section VIII of this document.

Analysis of Cost and Energy Data

Through the data assessment phase, mill surveys, EPA data requests,
and DMR data requests, baseline data have been gathered for analysis.
Data obtained and evaluated include: a) age of mill, b) production
process controls employed, c) effluent treatment technology employed,
d) cost for the technology employed (if available), e) site conditions
(i.e., ledge, poor soils), and f) land availability. EPA used these
data to characterize model facilities representative of each
subcategory of the pulp, paper, and paperboard and builders' paper and
board mills point source categories.

EPA developed appropriate model mill sizes for each subcategory to
properly account for economies of scale. The Agency estimated the
costs of implementation of various control and treatment options for
these model mills.

In developing cost data for implementation of available production
process controls and end-of-pipe treatment, EPA estimated the costs of
construction materials in terms of first quarter 1978 dollars.
Equipment and material suppliers were contacted to aid in developing
these estimates. Installation, labor, and miscellaneous costs for
such items as electrical, instrumentation, and contingencies have been
added to determine a total construction cost, depending on the
controlling parameters. Cost data are presented in Appendix A of this
document. v

EPA used its cost estimates to assess the economic impacts (including
price increases, profitability, industrial growth, plant closures,
production changes, employment effects, consolidation trends, balance
of trade effects, and community and other dislocation effects) of each
of the identified control and treatment options. These economic
impacts are discussed in detail in a separate report: Economic Impact
Analysis of Effluent Limitations and Standards for the Pulp, Paper,
and Paperboard Industry (U.S. EPA, October 1982). (27)

EPA estimated baseline energy consumption and solid waste generation
and the incremental increase in energy and solid waste resulting from

implementation of various technology options. Information gathered
through the data request program and subsequent inputs from industry
representatives were used 1in establishing this baseline. Energy

consumption data are also presented in Appendix A of this document.
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SECTION III

DESCRIPTION OF THE INDUSTRY

INTRODUCTION

EPA identified a total of 674 operating facilities (as of April 12,
1982) 1involved 1in the manufacture of pulp, paper and paperboard
products. The mills vary in size, age, location, raw material usage,
products manufactured, production processes employed, and effluent
treatment systems employed. This highly diversified industry includes
the production of pulp, paper, and paperboard from wood and nonwood
materials such as jute, hemp, rags, cotton linters, bagasse, and
esparto. The pulp, paper, and paperboard industry includes three
major segments: integrated, secondary fibers, and nonintegrated mills.
Mills where pulp alone or pulp and paper or paperboard are
manufactured on-site are referred to as integrated mills. Those mills
where paper or paperboard are manufactured but pulp is not
manufactured on-site are referred to as nonintegrated mills. Mills
where wastepaper is used as the primary raw material to produce paper
or paperboard are referred to as secondary fibers mills.

A wide variety of products including pulp, newsprint, printing and
writing papers, unbleached and bleached packaging papers, tissue
papers, glassine, greaseproof papers, vegetable parchment, special
industrial papers, and bleached and unbleached paperboard are
manufactured through the application of various process techniques.
The industry is sensitive to changing demands for paper and paperboard
products; operations are frequently expanded or modified at mills to
accommodate new product demands.

RAW MATERIALS

During the nineteenth century, wood began to supplant cotton and linen
rags, straw, and other less plentiful fiber sources as a raw material
for the manufacture of paper products. Today, wood is the most widely
used fiber source in the pulp, paper, and paperboard industry and
accounts for over 98 percent of the virgin fiber sources used in
papermaking.

In recent years, secondary fiber sources, such as wastepaper of
various classifications, have gained increasing acceptance. 1In 1976,
more than 22 percent of the fiber furnish in the U.S. was derived from
wastepaper.

STANDARD MANUFACTURING PROCESSES

The production of pulp, paper, and paperboard involves several
standard manufacturing processes including (a) raw material
preparation, (b) pulping, (c) bleaching, and (d) papermaking. Each of
these processes and their variations are described below.
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Raw Material Preparation

Depending on the form in which the raw materials arrive at the mill,
log washing, bark removal, and chipping may be employed to prepare
wood for pulping. These processes can require large volumes of water,
but the use of dry bark removal techniques or the recycle of wash
water or water wused in wet barking operations significantly reduces
water consumption.

Pulping

Pulping is the operation of reducing a cellulosic raw material into a
form suitable for chemical conversion or for further processing into
paper or paperboard. Pulping processes vary from simple mechanical
action, as in groundwood pulping, to complex chemical digesting
sequences such as in the alkaline, sulfite, or semi-chemical
processes.

Mechanical Pulping. Mechanical pulp is commonly known as groundwood.
There are two basic processes: a) stone groundwood where pulp is made
by tearing fiber from the side of short logs (called billets) using a
grindstone, and b) refiner groundwood where pulp 1is produced by
passing wood chips through a disc refiner.

In the chemi-mechanical modification of the groundwood process, wood
is softened with chemicals to reduce the power required for grinding.
In a relatively new process called thermo-mechanical pulping, chips
are first softened with heat and then disc-refined under pressure.

Mechanical pulps are characterized by yields of over 90 percent of the
original substrate. The pulp produced is relatively inexpensive and
requires minimal use of forest resources because of these high yields.
Because mechanical pulping processes do not remove the natural wood
binders (lignin) and resins inherent 1in the wood, mechanical pulp
deteriorates quite rapidly. The pulp is suitable for use in a wide
variety of consumer products including newspapers, tissue, catalogs,
one-time publications, and throw-away molded items. Natural oxidation
of the impure cellulose causes an observable yellowing early in the
life of such papers. Also, a physical weakening soon occurs. Thus,
the use of groundwood pulp in the manufacture of higher quality grades
of paper requiring permanence is not generally permissable.

Chemical Pulping. Chemical pulping involves the use of controlled
conditions and cooking chemicals to vyield a variety of pulps with
unique properties. Chemical pulps are converted into paper products
that have relatively higher quality standards or require special
properties. There are three basic types of chemical pulping now in
common use: a) alkaline, b) sulfite, and c) semi-chemical.

Alkaline - The first alkaline pulping process (developed in the
nineteenth century) was the soda process. This was the forebearer of
the kraft process. The kraft process produces a stronger pulp and is
currently the dominant pulping process worldwide. At present, there
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is only one operating soda mill in the United States. All other mills
have been converted to the kraft process.(28)

Early in the twentieth century, the kraft process became the major
competitor of the sulfite process for some grades of pulp. Kraft pulp
now accounts for over 80 percent of the chemical pulp produced in this
country and the role of kraft continues to increase. Although sulfite
is still preferred for some grades of products, sulfite production |is
declining.

Several major process modifications and achievements have resulted in
the widespread application of the kraft process. First, because of
their 1increasing cost, chemicals must be recovered for economic
reasons. In the 1930's, successful recovery techniques were applied
to this process; these techniques have vastly improved in recent
years. Second, the process was found to be adaptable to nearly all
wood species. Its application to the pulping of southern pines
resulted in a rapid expansion of kraft pulping to that area of the
country.(28) Third, new developments in bleaching of kraft pulps
(primarily the use of <chlorine dioxide) spurred another dramatic
growth period in the late 1940's and early 1950's. Use of this
bleaching agent in simplified bleach sequences of four or five stages
enables production of high brightness kraft pulps that retain
strength.

Sulfite - Sulfite pulps are associated with the production of
many types of paper, including tissue and writing papers. In
combination with other pulps, sulfite pulps have many applications.
In addition, dissolving pulps (i.e., the highly purified chemical
cellulose used in the manufacture of rayon, cellophane, and
explosives) were produced solely by use of the sulfite process for
many years.

Initially, sulfite pulping involved the use of calcium (lime slurries
sulfited with sulfur dioxide) as the sulfite liquor base because of an
ample and inexpensive supply of limestone (calcium carbonate). The
use of calcium as a sulfite base has declined in recent years because
the spent liquor from this base is difficult and expensive to recover
or burn. If spent liquor is not recovered or burned, it must be
discharged as effluent, significantly increasing end-of-pipe treatment
costs. Attempts to use more than about 10 percent of the spent liquor
in various by-products failed. Also, calcium use has declined because
the availability of softwoods, which are most suitable for calcium-
based pulping, is diminishing.(29)(30) As a result, at most calcium-
based sulfite mills, the process has been altered to include the use
of a soluble chemical base (magnesium, ammonia, or sodium). This
permits the recovery or incineration of spent liquor.

In recent years, some sulfite mills have been converted to the kraft
pulping process and others have been shut-down rather than incur the
expense of installing recovery/incineration technology or converting
sulfite processes to other pulping processes.(30)(31) Based on
industry survey responses, calcium-based cooking chemicals are used at
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six papergrade sulfite mills. A magnesium base is used at seven
facilities, an ammonia base at five mills, and a mixed base of sodium
and calcium is used at one mill.

Semi-Chemical - Early applications of the semi-chemical process
during the nineteenth century involved the cooking of chips with a
neutral or slightly alkaline sodium sulfite solution. This process is
called the neutral sulfite semi-chemical (NSSC) pulping process. In
the 1920's, scientists at the U.S. Forest Products Laboratory
demonstrated the advantages of NSSC pulping, and the first NSSC mill
began operation in 1928 for production of corrugating medium. (28)

The NSSC process gained rapid acceptance because of its ability to
utilize the vast quantities of inexpensive hardwoods previously
considered unsuitable for producing quality pulp.(32) Also, the
quality of stiffness which hardwood NSSC pulps impart to corrugated
board and the large demand for this material have promoted a rapid
expansion of the process.(28) Both sodium and ammonia base chemicals
have been used in the NSSC process.

In the past, the small size of mills, the low organic content and heat
value of the spent liquor, and the 1low cost of cooking chemicals
provided 1little incentive for large capital investment £for NSSC
chemical recovery plants.(28) Somewhat 1lower cost fluidized bed
recovery systems have been extensively used at NSSC mills. With
ammonia-based pulping, only sulfur dioxide recovery (S02) is
practiced, and recovery economics are marginal. With sodium-based
pulping, a by-product saltcake is obtained which cannot be recycled to
the semi-chemical process. This material can be sold for use at
alkaline pulp mills; however, sales have been very limited because of
the variable composition of the salt cake.

Recently, advances have been made in semi-chemical pulping process
technology with respect to liquor recovery systems. Three no-sulfur
semi-chemical processes have been developed: a) the Owens-Illinois
process, b) the soda ash process, and c¢) the modified soda ash
process. The present use of the patented Owens-Illinois soda ash-
caustic pulping process permits ready recovery of sodium carbonate.
With a balanced caustic make-up or selective recausticizing, a
balanced pulping 1liquor is assured. The process uses a 15 to 50
percent caustic solution (as Na20), with the remainder of chemicals
consisting of soda ash. Spent liquor is burned in a modified kraft-
type furnace or fluidized bed. Traditionally, the difficulty has been
in reclaiming sodium sulfite from NSSC liquors containing both sodium
carbonate and sodium sulfite.

In the soda ash process, soda ash is used at 6 to 8 percent of the

oven dried weight of wood charged to the digester. Spent liquor is
burned in a fluidized bed, and the soda ash is recovered. Caustic
make-up provides a balanced pH liquor for reuse. The modified soda

ash process uses a small amount of caustic along with the soda ash
(typically 7 to 8 percent NaOH as Na20).(33)
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There are valid reasons for conversion from the standard NSSC pulping
process:

1. A poor market for the saltcake (Na2SO4) by-product derived
from fluidized bed recovery of NSSC liquors.

2. High make-up chemical costs, as saltcake cannot be reused in
the NSSC process and sodium sulfite 1is not produced in most
recovery schemes.

3. Sulfur emission problems can result from burning the waste
liquors.

Extensive use of a kraft-type recovery furnace for chemical recovery
from both kraft and semi-chemical pulping systems on a common site
(unbleached kraft/semi~chemical cross recovery) is often practiced.
Original practice was to apply all new cooking chemicals (i.e., Na2CO3
and/or Na2S03) required for the semi-chemical pulping operation; often
a solution of sodium carbonate is prepared and sulfited with SO02.

Make-up chemical requirements are adjusted, along with production
rates, to balance the total 1liquor 1lost from both the kraft and
semi-chemical pulping systems. The ratio of kraft to NSSC is about
4/1 depending upon the overall efficiency of chemical recovery. Less
NSSC pulp can be made if the necessary make-up chemicals are added to
the liquor at the recovery furnace (as Na2SO4) as in the conventional
kraft system. The liquor recovered from the kraft recovery furnace
will be comprised primarily of Na2CO3 and Na2S, not Na2S0O3 as desired
for production of NSSC pulp. This leads to the historic trend of
producing a balanced pulp ratio with make-up in the form of fresh
chemicals added as NSSC liquor.

Recently, the trend is toward the use of kraft green liquor as part of
the semi-chemical cooking liquor. This eliminates the reliance on 100
percent new chemicals for the semi-chemical operation. This requires
adequate evaporator and recovery furnace capacity to process the extra
green liquor required for the semi-chemical process. The latter
approach can free the operation of the mill from adherence to strict
production ratios.

Unfortunately, it appears that as the use of green liquor (Na2S)
increases, the resulting pulp is reduced in brightness and strength.
Thus, while complete green liquor pulping has been practiced in a few
cases, only partial substitution is the likely long-term practice.

Use of Secondary Fibers

Processing of some secondary fibers allows their use without intense
processing. Other uses require that the reclaimed wastepapers be
deinked, a more rigorous process technique, prior to use.

Non-Deink Wastepaper Applications. Some wastepaper can be used with
little or no preparation, particularly if the wastepaper is purchased
directly from other mills or converting operations where a similar
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product grade is manufactured. Such material 1is wusually relatively
free of dirt and can sometimes be directly slushed or blended with
virgin pulps to provide a suitable furnish for the papermachine. The
only cleaning and screening performed in such applications would occur
with the combined stock in the papermachine's own stock preparation
system.

At mills where low quality paper products (i.e., industrial tissue,
coarse consumer tissue, molded items, builders' papers, and many types
of paperboard) are made, extensive use is made of wastepaper as the
raw material furnish. Such operations typically involve a dispersion
process using warm recycled papermachine white water followed by
coarse screening to remove gross contamination and debris that may
have been received with the wastepaper. More extensive fine screening
and centrifugal cleaners may then be used before the papermaking step.

Manufacture of higher quality products, such as sanitary tissue and
printing papers, may involve the use of small percentages of
wastepaper. These products require clean, segregated wastepaper and a
more extensive preparation system, wusually including a deinking
system.

Deinking. Deinking of wastepaper has been commercially applied since
the nineteenth century. However, large-scale operations that exist
today were developed much more recently. Materials that must be

removed in order to reclaim a useful pulp include ink, fillers,
coatings, and other noncellulosic materials. Deinked pulp is used in
the manufacture of fine papers, tissue, toweling, liner for some
paperboards, molded products, and newsprint.

The use of detergents and solvents, instead of harsh alkalis, has
permitted effective reuse of many previously uneconomical types of
wastepaper. Similar advances, such as flotation deinking and recovery
of waste sludge with centrifuges, may yield more effective deinking
processes with lower waste loads.

Presently, however, the secondary fiber field is critically dependent
upon balancing available wastepaper type with the demands of the
product to be manufactured. Upgrading of low quality wastepapers is
difficult and costly, with inherently high discharge of both BOD5 and
TSS to ensure adequate deinked pulp quality.

Bleaching of Wood Pulps

After pulping, the unbleached pulp is brown or deeply colored because
of the presence of 1lignins and resins or because of inefficient
washing of the spent cooking liquor from the pulp. 1In order to remove
these color bodies from the pulp and to produce a light colored or
white product, it is necessary to bleach the pulp.

The degree of pulp bleaching for paper manufacture is measured in

terms of units of brightness and is determined optically using methods
established by the Technical Association of the Pulp and Paper

72



Industry (TAPPI).(34) Partially bleached pulps (semi~bleached) are
used in making newsprint, food containers, computer cards, and similar
papers. Fully bleached pulp 1is used for white paper products. By
bleaching to different degrees, pulp of the desired brightness can be
manufactured up to a 1level of 92 on the brightness scale of 100.
These techniques are described in detail in a TAPPI monograph. (35)

Bleaching is frequently performed in several stages in which different
chemicals are applied. The symbols commonly used to describe a
bleaching sequence are shown and defined in Table III-1. The table
can be used to interpret bleaching "shorthand", which is used in later
sections of this report. For example, a common sequence 1in Kkraft
bleaching, CEDED, is interpreted as follows:

C = chlorination and washing,

E = alkaline extraction and washing,

D = chlorine dioxide addition and washing,
E = alkaline extraction and washing, and
D = chlorine dioxide addition and washing.

Almost all sulfite pulps are bleached, but usually a shorter sequence
such as CEH is sufficient to obtain bright pulps because sulfite pulps
generally contain lower residual 1lignin. This sequence involves
chlorination, alkaline extraction, and hypochlorite application, each
followed by washing.

Mechanical pulps (i.e., groundwood) contain essentially all of the
wood substrate including lignin, volatile oils, resin acids, tannins,
and other chromophoric compounds. The use of conventional bleaching
agents would require massive chemical dosages to enable brightening to
levels commonly attained in the production of bleached fully cooked
kraft or sulfite pulps. Generally, mechanical pulps are less
resistant to aging because of the resin acids still present, and are
used in lower quality, short life paper products such as newsprint,
telephone directory, catalogs, or disposable products. For these
products, a lower brightness is acceptable. Groundwood may be used as
produced, at a brightness of about 58 to the mid 60's (GE Brightness),
or may be brightened slightly by the use of sodium hydrosulfite,
sodium peroxide, or hydrogen peroxide. Generally, a single
application in one stage is used, but two stages may be used if a
higher brightness is required.

Hydrosulfite may be used with conventional equipment. Bleaching may
be accomplished by direct addition (without air) to a tank or
pipeline. Gains of 5 to 10 brightness points are possible; washing is
not always necessary. Peroxides may be used to give similar
brightness gains or can be used in series with hydrosulfite stages.
However, higher consistencies and temperatures are required for cost-
effective bleaching. Buffering agents, chelating agents, and
dispersants are also used to improve bleaching efficiency.

Secondary fibers are often bleached to meet the requirements of
specific grades. Again, the choice of bleaching sequence depends on
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TABLE III-1

BLEACHING SYMBOLS

Symbol Bleach Chemical or Step Represented by Symbol

Acid Treatment or Dechlorination

Chlorination

Chlorine Dioxide Addition

Alkaline Extraction

Hypochlorite Addition

Hydrosulfite Addition

Oxygen Addition

Peroxide Addition

A Peracetic Acid Addition
Water Soak

) Simultaneous Addition of the Respective Agents
Successive Addition of the Respective Agents Without
Washing in Between

\m::'uruogmmcnb
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whether the processed stock 1is composed of only fully bleached
chemical pulps or if appreciable groundwood is also contained. For
the latter, a brightness touch-up with peroxide or hydrosulfites may
be required.

For deinked groundwood-free stocks, bleaching can be employed to
eliminate the color of the dyes used in coloring or printing the
sheet. Bleach demand is minimal compared to that in a pulp mill
bleachery. Usually a single hypochlorite stage may suffice, although
a CH or a CEH sequence may be used.

Papermaking

Once pulps have been prepared from wood, deinked stock, or wastepaper,
further mixing, blending, and addition of non-cellulosic materials, if
appropriate, are necessary to prepare a suitable "furnish" for making
most paper or board products. Modern stock preparation systems have
preset instrumentation to control blending, addition of additives,
refining, mixing, and distribution of the furnish.

Two or more types of pulp are often blended to produce desired
characteristics. Often, relatively long fiber softwood pulp is used
to create a fiber network and to provide the necessary wet strength
required during the forming process. Softwood pulps are used in the
production of high strength, tear resistant paper products. Softwood
pulps can be blended with shorter fiber hardwood pulps by mixing in
large agitated tanks or in continuous stock blending systems.
Hardwood kraft pulp is not as strong as softwood pulp but contributes
valuable properties to the product such as smoothness, opacity, good
printability, and porosity.

To develop the maximum strength possible in paper, the fibers must be
"refined", or mechanically worked 1in <close tolerance machines
(refiners). The fiber structures are opened, thus presenting more
bonding surfaces when the fibers are formed into sheets on the paper
machine and dried.

Many other materials may be used to provide the unique properties of
the many types of paper used today. If a printing paper is made,
fillers such as clay, calcium carbonate, talc, or titanium dioxide can
be added to improve smoothness, brightness, and opacity. Increased
ink or water resistance may be derived by the addition of resin,
synthetic sizing, or starch, either during forming or as a separate
application to the semi-dry sheet at the size press.

The various papermaking processes have basic similarities regardless
of the type of pulp used or the end-product manufactured. A layer of
fiber is deposited from a dilute water suspension of pulp on a fine
screen, cailed the "wire." The wire retains the fiber layer and
permits water to drain through. (28) This layer is then removed from
the wire, pressed, and dried. Two basic types of papermachines and
variations thereof are commonly employed. One is the cylinder machine
in which the wire 1is on cylinders which rotate in the dilute pulp



furnish. The other is the Fourdrinier in which the dilute pulp
furnish is deposited upon an endless wire belt. Generally, the
Fourdrinier is associated with the manufacture of paper and the
cylinder machine with heavier paperboard grades.

Either a Fourdrinier or cylinder forming machine may be used to make
paperboard. The primary operating difference between the two machines
is the flat sheet-forming surface of the Fourdrinier and the
cylindrical-shaped mold of the cylinder machine. 1In the cylinder
operation, a revolving wire-mesh cylinder rotates in a vat of dilute
pulp picking up fibers and depositing them on a moving felt. The
pressing and drying operations are similar to that of the Fourdrinier
machine.

In the Fourdrinier operation, dilute pulp, about 0.5 percent
consistency, flows from the headbox onto the endless wire screen where

the sheet is formed and through which the water drains. A suction
pick-up roll transfers the sheet from the wire to two or more presses
which enhance density and smoothness and remove additional water. It

leaves the "wet end" of the machine at about 35 to 40 percent
consistency and goes through dryers, heated hollow iron or steel
cylinders, in the "dry end." Because of its higher speed and greater
versatility, the Fourdrinier is in more common use than the cylinder
machine.

With either machine, coatings may be applied in the dry end or on
separate coating machines. After initial drying on the paper machine,
the sheet may be treated in a size press, and then further dried on
the machine. Calender stacks and breaker stacks may be employed to
provide a smoother finish, either after drying or while the sheet is
still partially wet.

If smoothness and high density are required, calendering is employed
on the machine just before the sheet is wound on a reel. Control of
moisture in the sheet and of the pressure and number of nips applied
dictates the degree of densification.

It is increasingly common to impart further improvements in
appearance, printability, water resistance, or texture by "coating"
the dry paper sheet. This may be done either on-machine or on a
separate coater (i.e., off-machine). Coatings may be applied by
rolls, metering rods, air knives, or blades. The coating commonly is
a high density water slurry of pigments and adhesives which are
blended, metered onto the fast moving sheet, and then dryed. Binders
including various starches, latices, polyvinylacetate (PVA), and other
synthetics are now used. Other types of coating operations may
involve the use of recoverable solvents for the application of release
agents, gummed surfaces, and other films.

Often with pigment type coatings, another operation 1is required to

obtain the desired coated sheet smoothness and gloss. Large high
speed devices similar to calenders are used; these "super calenders"
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have alternating steel and fabric-filled rolls that impart the
polishing effect.

INDUSTRY PROFILE

Information obtained from the data request program is the main source
of information used to develop a profile of the pulp, paper, and
paperboard industry. 1In addition, several mills were identified for
which Tresponses to the data request survey were not received, which
were not operating at the time of the survey, or which were
inadvertently omitted from the program. EPA developed a profile of
these mills by contacting representatives of the mills, EPA Regional
or State authorities, and/or using industry directories. The industry
profile includes information on the geographical distribution of mills
by subcategory, the method of wastewater discharge, and the type of
production techniques employed. More detailed profile information
will be presented in later sections of this report.

Geographical Distribution

Table 1II1I-2 presents the geographical distribution of mills by EPA
Region for: a) facilities operating as of April 12, 1982, for which
‘responses to the data request survey were received, and b) facilities
not responding to or not operating at the time of the survey.
Information is presented based on the revised subcategorization scheme
that is discussed in greater detail in Section 1IV.

Figure III-1 presents information on the total number of operating
facilities by State. The totals shown are for the 610 operating mills
that responded to the data request program and for the 64 operating
mills that were not included in the program. A total of 22 mills of
those responding to the data request program are now closed.

Method of Wastewater Discharge

Table III-3 presents information on the method of wastewater discharge
employed at the operating mills in the pulp, paper, and paperboard
industry. At fifty percent of the mills in the industry, wastewater
is treated on-site in treatment systems operated by mill personnel.
Mills where all or a portion of the wastewater generated is discharged
to a POTW make up 39 percent of the industry. Mills where 100 percent
of the wastewater generated is recycled or not discharged to navigable
waters (self-contained) make up 8 percent of the industry. A total of
19 mills (3 percent) were not categorized as to the method of their
discharge due to insufficient data.

Biological treatment systems are currently employed extensively at
direct discharging pulp, paper, and paperboard mills to reduce BOD5
and TSS loads. Aerated stabilization is the most common treatment

process employed. At a relatively large number of plants in the
nonintegrated and secondary fibers subcategories, only primary
treatment is employed. Primary treatment can often achieve
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Subcategory

Integrated Segment

Dissolving Kraft
Market Bleached Kraft
BCT Bleached qraft
Alkaline-Fine
Unbleached Kraft

o lLinerboard

o  Bag
Semi-Chemical
Unbleached Kraft and

Semi-Chemical

Dissolviang Sulfite Pulp
Papergrade Sulfite
Groundwood-Thermo-Hechanical
Groundwood-CMN Papers
Groundwood-Fine Papers
Integrated Miscellaneous

Deink

o Fine Papers

o Newsprint

o Tissue Papers
Tissue From Wastepaper
Paperboard From Wastepaper
Wastepaper-Molded Products
Builders' Paper and

Ruofing Felt

Secondary Fibers Miscellaneous

Nonintegrated Segment

Noniutegrated-Fine Papers

o Wood Fiber Furaish

o Cotton Fiber Furnish
Nonintegrated-Tissue Papers
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TABLE ITI-2

SUMMARY OF ALL KNOWN OPERATING PULP, PAPER, AND

__.__Mills Responding To Survey

dI BV

- 3
- 3
-4
5 2
-1
- 5
2 5
13
-
1 -
-

20
l -
3 2

25 14
-2
3 1
[. -
] -
2 4

PAPERBOARD MILLS BY EPA REGION

_EPA Region T
V VI Vil Viii IX X Total
- - - - - - 3
1 1 - - 2 1 9
A - -2 8
5 3 - - 1 - 20
- 4 - - - 2 17
2 3 - - - 1 mn
8 1 1 - -1 19
-3 - - - 3 10
- - - - - 5 6
9 - - - - 3 14
- - - - - 2
- - - - -1 4
6 -~ - - - - 8
9 8 - I3 10 84
& - - - - - 5
1 - - - 1 - 3
5 - - - 1 - 12
3 - - - 2 - 19
LY T 1 13 1 140
4 1 - - 2 1 12
12 10 - 4 3 51
5 1 - - 3 1 17
15 - - - 1 1 29
T - - - - - 7
5 - - - - 23

o

1 -
1 -
-1
1 1
- 4
- 2
- 1
2 1
] -

Mills Not Responding To Or Not
Operating At Time Of Survey

_EPA Region _

W v VI VII VII{ IX X _
’ - - - - -
- - ] - - -
- - ] - - -
2 - - -~ - -
P o
- - 2 - - -
- 3 1 - - 2
11 - - - -
- - 4 - - 2
2 2 - - -
‘l - - - - -

-0 O

wWNO S~ O Ve © N OO

&
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TABLE I11-2 (cont.)

Mills Not Responding To Or Not
____Operating At Time Of Survey

..._Mills Responding To Survey

R _EPA Region _ — . EPARegion . __  _
Subcategory ) T _I¥r v v vI VIl VIII IX X Total I 1% III IV v VI VII VIII 1I1X X Total
Nonintegrated-Lightweight Papers
o Lightweight Papers 3 4 - 1 3 - - - - - 11 - - - - - - - - - - 0
o Electrical Papers 3 - 1 - - - - - - - 4 - - - - 1 - - - - - 1
Nonintegrated-Filter and
Nunwoven Papers 3 3 2 2 3 - - - 1 - 14 - - - - - - - - - - 0
Nonintegrated-Paperboard [ 1 1 - 3 1 - - - - 12 1 1 - 1 - - - - - 4
Nonintegrated Miscellaneous 16 8 1 _2 9 - = - - - 36 12 1 - - - = - - - 4
TOTAL 101 68 58 96 160 41 9 2 38 37 610 8 13 7 11 9 9 0 0 4 3 64

1Includes Fine Bleached Kraft and Soda subcategories.

2Inc1udes Papergrade Sulfite (Blow Pit Wash) and Papergrade Sulfite (Drum Wash) subcategories.
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TABLE 11I-3

SUMMARY OF METHOD OF DISCHARGE AN INPLACE TECHNOLOGY
All Known Operating Mills

. Method of Discharge Treatment Scheme - Direct Discharger .
Number Indirect No ASB w/ ASB/w Oxida-
of w/ Indirect Self- External Primary Polishing Holding Activated tion
Subcategory . Plants Direct indirect Primary & Direct Contained Uoknown Treatment  Only ASB Pond Lagoon Sludge  Pond _ Other
fategrated Segment
Dissolving Kruft 3 3 - - - - - - - 1 1 - 1 - -
Market Bleached Kraft 13 12 - - - - 1 2 - 1 3 2 3 - 1
BCT Bleached Kraft 2 9 - - - - - - - 3 4 1 - - 1
Alkaline-Fine 20 16 3 1 - - - - - 2 4 - 5 1 4
Unbleached Kruaft
o Linerboard 17 16 1 - - - - - 1 3 3 1 1 4 3
o Bag 11 11 - - - - - - - 3 3 2 2 - 1
Semi-Chemical 20 18 - 2 - - - 1 - 1 8 - 3 - 5
Unbleached Kraft and

Semi-Chemical 11 9 1 - - - 1 - - - 5 2 1 - 1
Dissolving Sulfite Pulp [ 6 - - - - - - - 1 - - 2 -
Papergrade Sulfite 14 11 - - 3 - - - - 2 - - 3 - 6
Groundwood-Thermo-

Mechanical 4 3 - - - - 1 - - 1 - - 1 - 1
Groundwood-CMN Papers 4 2 2 - - - - - - - - - 1 - 1
Groundwood-Fine Papers 9 7 2 - - - - - - - ~ - 6 - 1
Integrated Miscellaneous 89 62 15 1 7 1 - 4 14 14 3 19 1 7
Secondary Fibers Segment
beink

o Fine 5 3 1 1 - - - - - - 1 - 2 - -

v Newsprint 4 1 3 - - - - - - - - - - - 1

o Tlissue 16 11 3 - 1 1 - - 3 1 - - 6 - 1
Tissue From Wastepaper 19 10 2 1 - 6 - 2 2 - 3 1 - - 2
Paperboard From Wastepaper 152 40 72 16 - 19 5 1 1 8 13 - 7 - 10
Wastepaper-Molded

Products 15 4 8 - - 1 2 2 1 1 - - - - -
Builders' Paper and

Rucfing Felt 60 4 29 5 - 18 4 - 1 - 2 - - - 1
Secondary Fibers

Miscellaneous 22 7 9 3 1 - 2 1 2 1 ~ - 2 - 1
Nonintegrated Scgment
Nonintegrated-Fine Papers

o Wood Fiber Furnish 33 13 9 4 2 3 - [ 3 1 - - 2

o Cotton Fiber Furnish 7 2 3 - 2 - ~ - 1 1 - - - - -
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TABLE 111-3 (cont.)

o Method of Discharge Treatment Scheme - Direct Discharger .
Number Indirect No ASB w/ ASB/w Oxida-
of w/ Indirect Self- External Primary Polishing Holding Activated tion
Subcategory - . Plants Direct Indirect Primary & Direct Contained Unknown Treatment Only ASB Pond Lagoon Sludge Pond  Other
Nonintegrated-Tissue Papers 25 12 11 2 - - - 1 9 1 - - - 1 -
Nonintegrated-Lightweight
Papers
o Lightweight Papers 11 9 - - - - 1 3 - - - - 1 4
o Electrical Papers 5 3 - - - - - - 1 - - - - 2
Nonintegrated-Filter and
Nonwoven Papers 14 5 7 2 - - - - 1 - 1 - - 2
Nonintegrated-Paperboard 16 [ 10 - - - - 1 3 - 2 - - - -
Nunintegrated Miscellaneous 40 23 9 3 - 5 - 2 13 4 - 1
TOTAL 674 338 202 41 18 56 19 14 51 50 72 12 68 9 62

llucludes Fine Bleached Kraft and Soda subcategories.
Includes Papergrade Sulfite (Blow Pit Wash) and Papergrade Sulfite (Drum Wash) subcategories.



substantial BOD5 reductions if a 1large percentage of the BOD5> is
contained in settleable solids.

Production Profile

Pulp. Many types of pulp are manufactured. Some types, because of
fiber length and strength, are more suitable for production of certain
paper grades than others. The desired pulp can be produced by varying
the type(s) of raw material used, selecting an appropriate pulping
process, varying the type of cooking chemicals used, and varying the
time of cook. Through the use of improved processing techniques, most
paper and board are comprised of more than one type of pulp to achieve
desired properties.

Total daily pulp production 1is 1listed in Table 11I-4 by pulp
type.(36)(37)

Paper and Paperboard Products. The pulp, paper, and paperboard
industry manufactures a diversity of products. The various grades or
types of products are delineated according to end use and/or furnish.
The basic differences in the various papers include durability, basis
weight, thickness, flexibility, brightness, opacity, smoothness,
printability, strength, and color. These characteristics are a
function of raw material selection, pulping methods, and papermaking
techniques.

In addition to variations in stock preparation and sheet control on
the papermachine, the papermaking operation may enhance the basic
qualities of paper or may contribute other properties (i.e., wet
strength, greaseproofness, printing excellence) through the use of
additives. These additives include a variety of substances such as
starch, clay, and resins used as fillers, sizing, and coatings.

Table ITI-5 presents a dgeneral 1list of the various products
manufactured by the industry.(38) The grades listed are, for the most
part, self-explanatory. Definitions according to industry usage may
be found in the publication, Paper and Pulp Mill Catalog and
Engineering Handbook, Paper Industry Management Association (PIMA),
1978.(37) In Table 1III-6, production statistics are presented for
products (grouped under the following major classifications:
newsprint, tissue, fine papers, coarse papers-packaging and industrial
converting, paperboard, and construction products.

Newsprint includes paper made largely from groundwood pulp used
chiefly in the printing of newspapers.

Tissue is set apart from other paper grades and includes many
different types of tissue and thin papers. These range from typical
sanitary tissue products to industrial tissue which includes packing,
wadding, and wrapping papers. Also many special purpose grades with
unique process and product requirements such as glassine, greaseproof,
electrical, and cigarette papers are produced.
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TABLE III-4

ESTIMATED PULP PRODUCTION - 19771

Production

Pulp Type {short tons x 1,000)
Dissolving and Special Alpha 1,465
Sulfite-Bleached 1,653

-Unbleached 389
Alkaline~Bleached 14,929

~Semi-Bleached 1,523

-Unbleached 18,4112
Groundwood 4,481
Semi-Chemical 3,8762
Other Mechanical 2,9412
Screenings 110
Total 49,777
Market Pulp 4,881
Waste Paper Used 14,015

1Sources used were Lockwood's Directory of the Paper and
Allied Trades, Vance Publishing (1978), and Paper and
Pulp Mill Catalog and Engineering Handbook, Paper Indus~
try Management Association (1978).(36)(37)

2Includes insulation and hard-pressed wood fiberboard not
evaluated within the scope of this study.



TABLE III-5

PAPER AND PAPERBOARD PRODUCTS CF INDUSTRY

1

a. Sanitary paper
1. Toilet tissue

2. Facial tissue

3. Napkin

4. Toweling, excluding wiper
stock

5. Other sanitary stock

b. Tissue, excluding sanitary and

thin

A. Paper B. Paperboard
I. Printing, Writing and Related I. Solid Woodpulp Furnish
a. Newsprint a. Unbleached kraft packaging
b. Groundwood paper, uncoated and industrial coaverting
1. Publication and printing 1. Unbleached linerboard
2. Miscellaneous groundwood 2. Corrugating medium
c. Coated printing and converting 3. Folding carton type
1. Coated, one side 4. Tube, can, and drum
2. Coated, two sides 5. Other unbleached packaging
d. Book paper, uncoated and industrial converting
1. Publication and printing kraft
2. . Body stock for coating b. Bleached packaging and indus-
3. Other converting and mis- trial converting (85% or more
cellaneous book bleached fiber)
e. Bleached bristols, excluding 1. Folding carton type
cotton fiber, index, and bogus 2. Milk carton
1. Tab, index tag and file 3. Heavyweight cup stock
folder 4. Plate, dish, and tray
2. Other uncoated bristols 5. Linerboard
3. Coated bristols 6. Tube, can, and drum
f. Writing and related papers not 7. Other, including solid
elsewhere classified groundwod pulp board
1. Writing, cotton fiber c. Semi-chemical paperboard
2. Writing, chemical woodpulp
3. Cover and text II. Combination Furnish
4. Thin paper a. Combination-shipping con-
tainer board
ITI. Packaging and Industrial Convert= 1. Linerboard
iog 2. Currugatiag mediua
a. Unbleached kraft packaging 3. Container chip and filler
and industrial converting . Combinatiopn-bending
1. Wrapping Combination-nonbending
2. Shipping sack . Gypsum linerboard
3. Bag and sack, other than . Special packaging and
shipping sack industrial converting
4. Other converting
Glassine, greaseproof I1I1. Construction Products
and vegetable parchment a. Wet machine board
b. Special industrial paper b. Construction paper and board
Construction paper
III. Tissue and Other Machine Creped

lPost's Pulp and Paper Directory, Miller Freeman Publications, San Francisco,

California,

1979 Edition.(38)
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TABLE III-6

PRODUCTION STATISTICS 1
PAPER AND PAPERBOARD PRODUCTS INDUSTRY

Production

Product (short tons x 1000)
Paper

Newsprint 3,515

Tissue 4,097

Fine 13,929

Coarse - Packaging and Industrial Converting 5,740
Paperboard 27,881
Construction Products 5,567

1Source was Lockwood's Directory of the Paper and Allied Trades,
Vance Publishing (1978).(36)
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Fine papers include printing, reproductive, and writing papers.

Packaging and industrial converting coarse papers include Kkraft
packaging papers used for grocery and shopping bags, sacks and special
industrial papers.

Paperboard includes a wide range of types and weights of products made
on both cylinder and Fourdrinier machines for packaging and special
purposes. Paperboard is made from various pulps, wastepaper, or
combination furnishes. Board products include such items as shoe
board, automotive board, and luggage board, as well as common liner,
corrugating, box board, chip and filler, and gypsum board.

Construction products include various paper and board products. Paper

products include sheathing paper, roofing felts (including roll
roofing paper and shingles), and asbestos filled papers.
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SECTION IV
SUBCATEGORIZATION

INTRODUCTION

The purpose of subcategorization is to group together mills of similar
characteristics SO that effluent limitations and standards
representative of each group can be developed. This subcategorization
scheme enables permits to be written on a uniform basis. 1In the
original (Phases 1 and 1I) rulemaking, EPA recognized two major
industry segments: integrated and nonintegrated. 1In recent efforts,
EPA has also recognized the secondary fibers segment to better
characterize the pulp, paper, and paperboard industry. The original
subcategorization scheme established by the Agency follows:

Integrated Secondary Fibers

Unbleached Kraft Deink

NSSC - Ammonia Paperboard from Wastepaper

NSSC - Sodium Builders' Paper and Roofing Felt
Unbleached Kraft - NSSC Tissue from Wastepaper

(Cross Recovery)
Dissolving Kraft

Market Bleached Kraft Nonintegrated

BCT Bleached Kraft

Fine Bleached Kraft Nonintegrated-Fine Papers
Soda Nonintegrated-Tissue Papers

Papergrade Sulfite (Blow Pit)

Papergrade Sulfite (Drum Wash)

Dissolving Sulfite Pulp

Groundwood - Coarse, Molded, News (CMN) Papers
Groundwood - Fine Papers

Groundwood Thermo~-Mechanical

Groundwood Chemi-Mechanical

The factors considered in identifying these subcategories included raw
materials used, products manufactured, production processes employed,
mill size, mill age, and treatment costs.

As part of the BAT review program, the Agency collected data for
operating mills in the pulp, paper, and paperboard industry. EPA
reviewed the original subcategorization scheme to determine if the
subcategories adequately represent current industry characteristics.
This review 1led to the identification of four new subcategories
representative of portions not recognized in the original pulp, paper,
and paperboard subcategorization scheme. EPA also made other
revisions to several subcategories of this industry.

Conventional pollutant data were reviewed to determine the

relationship of raw wastewater characteristics to the processes
employed and the products manufactured at mills in the pulp, paper,
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and paperboard industry. In addition, EPA gathered toxic pollutant
data to evaluate the validity of the subcategorization scheme in
accounting for toxic pollutant generation.

The results of these analyses are described below for each industry
segment.

INTEGRATED SEGMENT

The original subcategorization scheme included 16 subcategories within
the integrated segment. EPA reviewed the raw waste characteristics of
mills in this segment to determine if these mills still conform to the
original subcategory definitions or if differences exist because of
process or product variations. Based on this review, the Agency has
concluded that the original subcategorization scheme is generally
representative of the integrated segment.

Conventional pollutant and flow data support segmentation to account
for the different pulping processes: alkaline (kraft and soda),
sulfite, semi~-chemical, and groundwood (refiner or stone,
thermo-mechanical, and chemi-mechanical). 1In addition, the production
of dissolving pulps, both alkaline and sulfite, results 1in the
generation of relatively large quantities of wastewater and wastewater
pollutants and should continue to be recognized in the
subcategorization scheme. Mills where pulp 1is bleached are
characterized by higher waste 1loadings and must continue to be
recognized separately.

In the original efforts, there were two subcategories for mills where
the neutral sulfite semi-chemical pulping process (sodium and
ammonia-based) 1is used. However, the original subcategorization
scheme did not account for the full range of semi-chemical pulping
operations that now exist (see Section III). The neutral sulfite
process is only one type of semi-chemical process, and 1its use |is
decreasing. Available data do not support the development of separate

subcategories for the new semi-chemical processes. In fact, the
Agency has determined that a single semi-chemical subcategory best
represents all variations of this pulping process. This single

subcategory includes mills in the original ammonia-based NSSC and
sodium-based NSSC subcategories and also mills where other variations
of the semi-chemical process are used.

Similarly, EPA determined that a new subcategory, the unbleached kraft
and semi-chemical subcategory, should be established to include all
mills within the original unbleached kraft-neutral sulfite
semi~chemical (cross recovery) subcategory and those mills where both
the unbleached kraft and another type of semi-chemical pulping process
(i.e., green liquor) are used on-site. Available data indicate that
there are no significant differences in wastewater or conventional
pollutant generation at mills where the neutral sulfite semi-chemical
pulping process or any other semi-chemical process are used.
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The original subcategorization scheme included the unbleached Kkraft
subcategory which covered all mills where unbleached linerboard, bag,
and other unbleached products are produced using the kraft pulping
process. EPA reviewed available data and determined that mills where
bag and other mixed products are manufactured have higher water use
and BOD5 raw waste loadings than mills where only linerboard is
produced. Therefore, two product sectors were established within the
unbleached kraft subcategory to account for these differences. The
product sectors are (a) linerboard and (b) bag and other products.

Based on current data, there is only one mill where the soda pulping
process is used. At this mill, fine bleached papers are produced. In
the soda process, which 1is similar to the kraft pulping process, a
highly alkaline sodium hydroxide cooking liquor is used as compared to
the sodium hydroxide and sodium sulfide cooking 1liquor used 1in the
kraft process. The raw waste loadings and flow characteristics of the
soda mill are similar to those of mills in the fine bleached kraft
subcategory. Accordingly, BAT effluent limitations, NSPS, PSES, and
PSNS are identical for both the soda and fine bleached kraft
subcategories. However, because of the familiarity of permitting
authorities and representatives of affected mills with the original
subcategorization scheme and the format of the Code of Federal
Regulations, EPA decided that the fine bleached kraft subcategory and
the soda subcategory should remain as separate subcategories and that
the BPT effluent 1limitations promulgated for these subcategories in
1977 should not be revised. |[For purposes of data presentation and
development of BAT effluent 1limitations, NSPS, PSES, and PSNS, the
soda mill has been grouped with the fine bleached kraft mills to form
a new mill grouping called "alkaline-fine."]

In comments on the January 1981 proposed requlation (46 FR 1430,
January 6, 1981), industry representatives suggested that the BCT
bleached kraft and fine bleached kraft subcategories should be
redefined based on the ash or filler content of the final product.
They provided no data to support their argument but proposed that fine
bleached kraft mills where less than 12 percent filler are used should
be redefined as BCT bleached kraft mills and that all mills with
greater than 12 percent filler should continue to be called fine
bleached kraft mills. 1In addition, the commenters proposed that the
redefined fine bleached kraft subcategory should have less stringent
limitations than those of the BCT bleached kraft subcategory.

Based on industry's comments, EPA evaluated all available data on fine
bleached kraft mills with 1less than 12 percent filler. Regression
analyses indicate that there is no statistically significant
relationship between percent filler and raw waste generation.
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In fact, as shown below, raw waste loads at fine paper mills with less
than 12 percent filler more closely resemble fine rather than BCT
bleached kraft mill characteristics.

Average Raw Waste Load

Mill Grouping Flow BOD5 TSS

BCT Bleached Kraft 147.4 kl/kkg 38.4 kg/kkg 66.5 kg/kkg
Subcategory (35.4 kgal/ton) (76.7 1lb/ton) (133.0 lb/ton)

Fine Bleached Kraft 128.7 kl/kkg 38.6 kg/kkg 75.0 kg/kkg
Subcategory (30.9 kgal/ton) (67.2 1lb/ton) (150.0 1lb/ton)

Fine Bleached Kraft 109.9 kl/kkg 31.3 kg/kkg 35.3 kg/kkg
Mills with Less Than (26.4 kgal/ton) (62.5 1lb/ton) (70.5 lb/ton)

12 Percent Filler

Based on these data, EPA made no changes to the original
subcategorization scheme or changes in subcategory definitions.

At the time of the data request program, there were three mills where
the groundwood-chemi-mechanical pulping process was used. Because of
the 1limited number of mills where this process is employed and
inherent differences in chemicals used at these mills to produce a
variety of final products, insufficient data are available to develop
effluent limitations guidelines. At this time, EPA 1is unable to
determine the effects of chemical usage in the pulping process on raw
waste generation. The groundwood-chemi-mechanical subcategory remains
as defined in the previous rulemaking; however, national regulations
are reserved. Permits for mills 1in this subcategory will be
determined on a case-by-case basis. It should be noted that all toxic
pollutants detected in discharges from mills in this subcategory were
present in amounts too small to be effectively reduced by available
technologies.

In the previous rulemaking efforts, three subcategories were
established to characterize the sulfite pulping process: dissolving
sulfite pulp, papergrade sulfite (blow pit wash), and papergrade
sulfite (drum wash). Because process differences exist between the
manufacture of dissolving sulfite pulp and the manufacture of
papergrade sulfite pulp resulting in significantly different raw waste
characteristics, the dissolving sulfite pulp subcategory will continue
to be recognized as a separate subcategory with allowances for the
different types of pulps manufactured (nitration, viscose, cellulose,
and acetate).

EPA's review of available data indicate that no significant
differences exist between mills in the two original papergrade sulfite
subcategories due to the types of washing process employed or
condenser used. The Agency has determined that a single factor, the
percentage of sulfite pulp produced on-site, is a better indicator of
differences in raw waste loadings at papergrade sulfite mills than the
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type of washing system or condensers employed. Therefore, BAT
effluent limitations, NSPS, PSES, and PSNS are identical for the
papergrade sulfite (blow pit wash) and papergrade sulfite (drum wash)
subcategories. However, because of the familiarity of permitting
authorities and representatives of affected mills with the original
subcategorization scheme and the format of the Code of Federal
Regulations, EPA decided that the papergrade sulfite (blow pit wash)
and papergrade sulfite (drum wash) subcategories should remain as
separate subcategories and that the BPT effluent limitations
promulgated for these subcategories in 1977 should not be revised.
[In this rulemaking effort, data for mills in both papergrade sulfite
subcategories have been combined in the development of effluent
limitations and standards. ]

In comments received on the proposed regulation, industry
representatives recommended that a distinction should be made between
fine and tissue production at papergrade sulfite mills. EPA examined
raw waste load data for both papergrade sulfite subcategories to
determine if significant differences exist due to the production of
fine and tissue papers. The Agency determined that no significant
differences in raw waste load flow, BOD5, or TSS exist between fine
and tissue mills. Thus, there is no justification for a separate
tissue and fine paper delineation. EPA found that the percentage of
sulfite pulp produced on-site is a much more significant factor
affecting raw waste - load than the type of product manufactured.
Promulgated requlations recognize this factor through the use of a
flow model that accounts for the effect of varying degrees of sulfite
pulping on raw waste generation (see Section V).

SECONDARY FIBERS SEGMENT

As noted previously, EPA has identified secondary fiber mills as a
separate segment of the pulp, paper, and paperboard industry. In the
original rulemaking effort, four subcategories were recognized that
can be considered to be a part of the secondary fibers segment: the
deink, paperboard from wastepaper, tissue from wastepaper, and
builders' paper and roofing felt subcategories.

Mills where molded products are manufactured from wastepaper were not
addressed in the original subcategorization scheme. Where molded
products are produced, the wastepaper furnish is processed without
deinking. Products include molded pulp 1items such as fruit and
vegetable packs, throw-away containers, and display items. Because
waste characteristics for molded products mills are not properly
represented by any of the original secondary fibers subcategories, a
new subcategory, the wastepaper-molded products subcategory, has been
established to include these mills.

Mills where paper 1is produced from wastepaper after deinking were
included 1in the original subcategorization scheme in the deink
subcategory. The principal products at these mills include printing,
writing, and business papers, tissue papers, and newsprint. EPA
reviewed data for this subcategory to study the relationship between
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the type of product manufactured and raw waste loadings. As discussed
in Section V, distinct differences exist for mills where tissue
papers, fine papers, or newsprint are produced. As shown in Figures
V-26 and V-27, no definitive relationship exists between the
percentage of deink pulp produced on-site and the associated raw waste
characteristics. Therefore, the Agency determined that the deink
subcategory should remain as previously defined but that regulations
should reflect differences 1in the production of tissue papers, fine
papers, and newsprint. '

During the comment period following proposal, industry representatives
suggested that the paperboard from wastepaper subcategory should be
modified to account for differences in raw waste loads resulting from
the processing of recycled corrugating medium compared to the
processing of other types of recycled wastepaper. Industry commenters
stated that paperboard from wastepaper mills where recycled
corrugating medium is processed have experienced higher BOD5 raw waste
loads today than in 1976 (the vyear generally represented by data

presented in Section V). 1In 1976, the average BOD5 raw waste load for
mills where a 100 percent corrugating medium furnish is processed was
11.2 kg/kkg (22.4 lb/ton). However, representatives of two mills

where a 100 percent corrugating medium furnish is processed submitted
data which reveal that the average BOD5 raw waste load has increased
from about 10 kg/kkg (20 lb/ton) in 1976 to the present level of 23
kg/kkg (46 lb/ton). Additional supportive data were provided on the
quantity of extractable BOD5 now present in waste corrugating medium.
EPA has recognized this 1increase in BOD5 raw waste load by
establishing two subdivisions of the paperboard from wastepaper
subcategory: (a) the corrugating medium furnish subdivision and (b)
the noncurrugating medium furnish subdivision.

In addition, industry commenters stated that mills where linerboard
products are produced from wastepaper experience higher raw waste
loads than other paperboard from wastepaper mills because of
linerboard product requirements. EPA compared average raw waste
characteristics of all mills in the paperboard from wastepaper
subcategory to raw waste characteristics of mills manufacturing

varying percentages of: (a) linerboard products, (b) linerboard and
corrugating products, and (c) linerboard, corrugating, and folding
boxboard products. No significant correlations were apparent. EPA

also performed specific statistical analyses to determine if
significant relationships exist between BOD5 raw waste loads and the

following independent variables: (a) type of raw materials used as
furnish, (b) product type, (c) pulper yield, and (d) mill size (as
total production). Again, no significant correlations were apparent.

In the paperboard from wastepaper subcategory, linerboard is commonly
produced from recycled corrugating medium. It is 1likely that these
commenters have experienced the same increases in BOD5 raw waste loads
due to the processing of recycled corrugating medium as discussed
previously. Therefore, establishment of the corrugating medium
furnish subdivision accounts for this BOD5 increase and no further
segmentation of the subcategory is warranted.



NONINTEGRATED SEGMENT

In the original rulemaking effort, EPA established two subcategories
in the nonintegrated segment of the pulp, paper, and paperboard
industry: nonintegrated-fine papers and nonintegrated-tissue papers.
At nonintegrated mills where other types of products are produced, BPT
permits were written on a case-by-case basis. In this study, EPA
reviewed data on process and product differences in an effort to
further subcategorize this industry segment. Other major types of
products manufactured at mills in this segment include lightweight and
thin papers, filter and nonwoven papers, paperboard, and specialty
items. Because the basic manufacturing process is similar at all
nonintegrated mills, EPA investigated the effects of product type on
raw waste characteristics.

Based on a review of the raw wastewater characteristics of
nonintegrated mills, EPA established three additional subcategories to

account for the manufacture of various products: the
nonintegrated-lightweight papers, nonintegrated-filter and nonwoven
papers, and nonintegrated-paperboard subcategories. Additionally,

within the nonintegrated-lightweight papers subcategory, electrical
grade products are manufactured at several mills; at these mills,
larger quantities of wastewater are discharged than at mills where
electrical grades are not produced. Therefore, effluent limitations
and standards account for this higher wastewater discharge.

In comments on the January 1981 proposed regulations, industry
commenters suggested that the nonintegrated-fine papers subcategory
should be further segmented to account for the higher raw waste
loadings typical of mills where cotton fibers make up part of the raw
material furnish. They claimed that small mills where less than 91
kkg (100 tons) per day of product are manufactured also have higher
raw waste loads than do larger mills. Other commenters complained
that the proposal was unclear as to whether nonintegrated mills where
fine papers are produced from both wood pulp and cotton fibers were
included in the nonintegrated-fine papers subcategory. Some requested
that EPA establish limitations for these <cotton fiber mills on a
case~by-case basis and exclude them from the nonintegrated-fine papers
subcategory.

In response to these comments, the Agency reexamined the
subcategorization scheme for the nonintegrated segment of the pulp,
paper, and paperboard industry and evaluated all available data for
nonintegrated mills where fine papers are produced.
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As shown below, EPA found that mills where a significant quantity of
cotton fibers are contained in the product (equal to or greater than
four percent of the total product) have significantly higher water
usage and BOD5 raw waste loads than other nonintegrated mills where
fine papers are produced.

Average Raw Waste Load

Furnish Flow BODS

All mills where the 52.2 kl/kkg 10.9 kg/kkg
total product contains (12.5 kgal/ton) (21.8 1b/ton)
less than 4% cotton

fibers

All mills where the 124.4 kl/Kkkg 18.0 kg/kkg
total product contains (29.8 kgal/ton) (35.9 1lb/ton)

4% or more cotton fibers

The Agency concluded that mills where a significant quantity of cotton
fibers are used in the raw material are substantially different from
other mills in the nonintegrated-fine papers subcategory where only
wood pulp is processed. Therefore, EPA established a separate cotton
fibers subdivision of the nonintegrated-fine papers subcategory.
Because the Agency has sufficient data to establish uniform national
standards and limitations for this subcategory subdivision, EPA
rejected the suggestion to rely on case-by-case limitations.

The Agency investigated industry's other contention that small mills
have higher raw waste characteristics than the other mills in the
nonintegrated-fine papers subcategory. EPA removed the eight mills
where cotton fibers constitute a significant portion of the total
product from the data base since they are now a separate subdivision

of the nonintegrated-fine papers subcategory. (All of the cotton
fiber mills are small in that less than 91 kkg (100 tons) of fine
papers are produced per day.) EPA separated the remaining mills into

the following groups: (a) mills where more than 91 kkg (100 tons) of
paper are produced per day and (b) mills where less than 91 kkg (100
tons) of paper are produced per day. The raw waste 1loads for both
groups are substantially the same. Therefore, no further
subcategorization based on size is warranted.

Another group of nonintegrated mills where unique grades of products
are manufactured could not be further divided into subcategories.
Permits for these mills will continue to be established on a
case-by-case basis.
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MISCELLANEQOUS MILLS

The subcategorization scheme does not account for all mills in each
industry segment because of the complex variety of pulping processes
employed, the different products manufactured, or because no
subcategory exists within which a particular mill can be placed.
Mills that do not logically fit the revised subcategorization scheme
are included in miscellaneous mill groupings in each segment
(integrated-miscellaneous, secondary fibers-miscellaneous, and
nonintegrated-miscellaneous). Permits for all mills in the
miscellaneous dgroupings will be established on a case-by-case basis.
For many mills, permits can be written by prorating effluent
limitations and standards from the appropriate subcategories; however,
for other mills, this will not be possible because operations are
employed that are not characteristic of any of the subcategory
delineations.

IMPACT OF TOXIC POLLUTANT DATA

As discussed 1in Section II and in Section VI, EPA conducted toxic
pollutant sampling programs to determine the level of toxic pollutants
discharged from mills in each of the subcategories. This program was
designed to take 1into account the revised subcategorization scheme.
EPA reviewed the analytical results to determine 1if the revised
subcategorization scheme adequately addresses toxic pollutant
discharges. Available toxic pollutant data, summarized in Section VI,
support the revised subcategorization scheme. Specific toxic
pollutants are present in pulp, paper, and paperboard wastewaters
because of the type of bleaching process employed (chloroform and
zinc) or because of their addition as process chemicals
(trichlorophenol and pentachlorophenol). The revised
subcategorization scheme adequately accounts for the presence or
generation of toxic pollutants and allows for establishment of
effluent limitations and standards to ensure their control.

SUMMARY
In summary, after reviewing the original subcategorization scheme, EPA
made several revisions. Four new subcategories were identified, while

more subtle revisions have been made for several other subcategories
(i.e., product allowances, adjustments for furnish used, allowances

Q7



for percentage of pulp produced
subcategorization scheme is as follows:

Integrated

Dissolving Kraft
Market Bleached Kraft
BCT (Board, Coarse, and

Tissue) Bleached Kraft
Fine Bleached Kraft
Soda
Unbleached Kraft

o Linerboard

0 Bag and Other Products
Semi-Chemical
Unbleached Kraft and Semi-Chemical
Dissolving Sulfite Pulp

o Nitration

o0 Viscose

o Cellophane

0 Acetate
Papergrade Sulfite (Blow Pit Wash)
Papergrade Sulfite (Drum Wash)
Groundwood-Thermo-Mechanical
Groundwood - Coarse, Molded, and

News (C, M, N) Papers
Groundwood - Fine Papers
Groundwood-Chemi-Mechanical

onh-site). The revised

Secondary Fibers

Deink
o Fine Papers
o Tissue Papers
o Newsprint
Tissue from Wastepaper
Paperboard from Wastepaper
o Corrugating Medium
Furnish
o Noncorrugating Medium
Furnish
Wastepaper-Molded Products
Builders' Paper and Roofing
Felt

Nonintegrated

Nonintegrated-Fine Papers

o Wood Fiber Furnish

o Cotton Fiber Furnish
Nonintegrated-Tissue Papers
Nonintegrated-Lightweight

Papers

o Lightweight Papers

o Lightweight Electrical

Papers

Nonintegrated-Filter and

Nonwoven Papers
Nonintegrated-Paperboard

The subcategories that form the basis of the promulgated regulations

are defined as follows:

Dissolving Kraft

This subcategory includes mills
produced using a "full cook”

process

highly bleached pulp is
employing a highly alkaline

sodium hydroxide and sodium sulfide cooking liquor. Included 1in the
manufacturing process is a "pre-cook"” operation termed pre-hydrolysis.
The principal product 1is a highly bleached and purified dissolving
pulp used principally for the manufacture of rayon and other products

requiring the wvirtual absence of

cellulose content.

Market Bleached Kraft

This subcategory includes mills where
using a "full cook" process employing

38

and a very high alpha

bleached pulp 1is produced
a

highly alkaline sodium



hydroxide and sodium sulfide cooking liquor. Papergrade market pulp
is produced at mills representative of this subcategory.

BCT (Board, Coarse, and Tissue) Bleached Kraft

This subcategory includes the integrated production of bleached kraft

pulp and board, coarse, and tissue papers. Bleached kraft pulp is
produced on-site using a "full cook" process employing a highly
alkaline sodium hydroxide and sodium sulfide cooking liquor. The

principal products include paperboard (B), coarse papers (C), tissue
papers (T), and market pulp.

Fine Bleached Kraft

This subcategory includes the integrated production of bleached kraft
pulp and fine papers. Bleached kraft pulp is produced on-site using a
"full cook" process employing a highly alkaline sodium hydroxide and
sodium sulfide cooking liquor. The principal products are fine
papers, which include business, writing, and printing papers, and
market pulp.

Soda

This subcategory includes the integrated production of bleached soda
pulp and fine papers. The bleached soda pulp is produced on-site
using a "full cook" process employing a highly alkaline sodium
hydroxide cooking 1liquor. The principal products are fine papers,
which include printing, writing, and business papers, and market pulp.

Unbleached Kraft

This subcategory includes mills where pulp 1is produced without
bleaching using a "full cook" process employing a highly alkaline
sodium hydroxide and sodium sulfide cooking liquor. The pulp is used
on-site to produce linerboard, the smooth facing in corrugated boxes,
and bag papers.

Semi-Chemical

This subcategory includes mills where pulp is produced using a process
that involves the cooking of wood chips under pressure using a variety
of cooking liquors including neutral sulfite and combinations of soda
ash and caustic soda. The cooked chips are usually refined before
being converted on-site into board or similar products. The principal
products 1include corrugating medium, insulating board, partition
board, chip board, tube stock, and specialty boards.

Unbleached Kraft and Semi-Chemical

This subcategory includes mills where pulp is produced without
bleaching using two pulping processes: unbleached kraft and
semi-chemical. Spent semi-chemical cooking liquor is burned within
the kraft chemical recovery system. The pulps are used on-site to



produce both linerboard and corrugating medium used in the production
of corrugated boxes and other products.

Dissolving Sulfite Pulp

This subcategory includes mills where a highly bleached and purified
pulp is produced using a "full cook" process employing strong
solutions of sulfites of calcium, magnesium, ammonia, or sodium. The
pulps produced by this process are viscose, nitration, cellophane, or
acetate grades and are used principally for the manufacture of rayon
and other products that require the virtual absence of lignin.

Papergrade Sulfite (Blow Pit Wash)

This subcategory includes 1integrated production of sulfite pulp and
paper. The sulfite pulp is produced on-site using a "full cook"
process employing an acidic cooking liquor of sulfites of calcium,
magnesium, ammonia, or sodium. Following the cooking operations, the
spent cooking 1liquor 1is washed from the pulp in blow pits. The
principal products include tissue papers, newsprint, fine papers, and
market pulp.

Papergrade Sulfite (Drum Wash)

This subcategory includes the integrated production of sulfite pulp
and paper. The sulfite pulp is produced on-site employing a "full
cook" process using an acidic cooking liquor of sulfites of calcium,
magnesium, ammonia, or sodium. Following the cooking operations, the
spent cooking 1liquor 1is washed from the pulp on vacuum or pressure
drums. Also included are mills using belt extraction systems for pulp
washing. The principal products include tissue papers, fine papers,
newsprint, and market pulp.

Groundwood - Thermo-Mechanical

This subcategory includes the production of thermo-mechanical
groundwood pulp and paper. The thermo-mechanical groundwood pulp is
produced on-site using a "brief cook" process employing steam,
followed by mechanical defibration in refiners, resulting in yields of
approximately 95% or greater. The pulp may be brightened using
hydrosulfite or peroxide bleaching chemicals. The principal products
include market pulp, fine papers, newsprint, and tissue papers.

Groundwood-CMN (Coarse, Molded, News) Papers

This subcategory includes the integrated production of groundwood pulp
and paper. The groundwood pulp 1is produced, with or without
brightening, utilizing only mechanical defibration using either stone
grinders or refiners. The principal products made by this process



include coarse papers (C), molded fiber products (M), and newsprint
(N).

Groundwood-Fine Papers

This subcategory includes the integrated production of groundwood pulp
and paper. The groundwood pulp is produced, with or without
brightening, wutilizing only mechanical defibration by either stone
grinders or refiners. The principal products made by this process are
fine papers which include business, writing, and printing papers.

Groundwood -~ Chemi-Mechanical

This subcategory includes the integrated production of
chemi-mechanical groundwood pulp and paper. The chemi-mechanical
groundwood pulp 1is produced using a chemical cooking 1liquor to
partially cook the wood; the softened wood fibers are further
processed by mechanical defibration using refiners, resulting in
yields of 90 percent or greater. .The pulp is produced with or without
brightening. The principal products include fine papers, newsprint,
and molded fiber products.

Deink

This subcategory includes the integrated production of deinked pulp
and paper from wastepapers using a chemical or solvent process to
remove contaminants such as ink and coating pigments. The deinked
pulp 1is usually brightened or bleached. Principal products include
printing, writing and business papers, tissue papers, and newsprint.

Tissue From Wastepaper

This subcategory 1includes the production of tissue papers from
wastepapers without deinking. The principal products made include
facial and toilet papers, paper diapers, and paper towels.

Paperboard from Wastepaper

This subcategory includes mills where paperboard products are
manufactured from a wide variety of wastepapers such as corrugated
boxes, box board, and newspapers; no bleaching is done on-site. Mills
where paperboard products are manufactured principally or exclusively
from virgin fiber are not included within this subcategory, which
includes only those mills where wastepaper comprises the predominant
portion of the raw material fibers. The principal products include a
wide variety of items used in commercial packaging, such as bottle
cartons.
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Wastepaper-Molded Products

This subcategory includes mills where molded products are produced
from wastepapers without deinking. Products include molded items such
as fruit and vegetable packs and similar throw-away containers and
display items.

Builders' Paper and Roofing Felt

This subcategory includes mills where heavy. papers used in the
construction industry are produced from cellulosic fibers derived from
wastepaper, wood flour and sawdust, wood chips, and rags. Neither
bleaching nor chemical pulping processes are employed on-site.

Nonintegrated-Fine Papers

This subcategory includes nonintegrated mills where fine papers are
produced from purchased pulp. The principal products of thlS process
are printing, writing, business, and technical papers.

Nonintegrated-Tissue Papers

This subcategory includes nonintegrated mills where tissue papers are
produced from wood pulp or deinked pulp prepared at another site. The
principal products made at these mills include facial and toilet
papers, paper diapers, and paper towels.

Nonintegrated-Lightweight Papers

This subcategory includes nonintegrated mills where lightweight or
thin papers are produced from wood pulp or secondary fibers prepared
at another site and from nonwood fibers and additives. The principal
products made at these mills include uncoated thin papers, such as
carbonizing papers and cigarette papers, and some special grades of
tissue such as capacitor, pattern, and interleaf.

Nonintegrated-Filter and Nonwoven Papers

This subcategory includes nonintegrated mills where filter papers and
nonwoven items are produced from a furnish of wood pulp, secondary
fibers, and nonwood fibers prepared at another site. The principal
products made at these mills 1include filter and blotting papers,
nonwoven packaging and specialties, and technical papers.

Nonintegrated-Paperboard

This subcategory includes nonintegrated mills where paperboard is
produced from wood pulp or secondary fibers prepared at another site.
The principal products made at these mills include linerboard, folding
boxboard, milk cartons, food board, chip board, pressboard, and other
specialty boards. Mills where electrical grades of board or matrix
board are produced are not included in this subcategory.
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SECTION V

WATER USE AND WASTE CHARACTERIZATION

WATER USE AND SOURCES OF WASTEWATER

Water is used in the following major unit operations employed 1in the
manufacture of pulp, paper, and paperboard: wood preparation, pulping,
bleaching, and papermaking. It can be used as a medium of transport,
a cleaning agent, and a solvent or mixer.

Details of water use and sources of wastewater generation from each
major production area in the pulp, paper, and paperboard industry are
discussed below. Figure V-1 presents the water use and wastewater
sources from a typical integrated mill.

Wood Preparation

Wood preparation operations can be employed at mills where wood pulp
is manufactured on-site. Water is utilized in the wood preparation
process in three basic areas: a) log transport, b) log and chip
washing/thawing, and c¢) barking operations. Along with these basic
uses, water can also be used to protect against fires (in chip and
wood storage) and for storage of logs (in rivers or ponds).

Water can be used to transport whole 1logs to the wood preparation
area. This may take the form of river driving or flume transport.
The only wastewater generated by 1log transport operations 1is the
overflow from the transport flume.

In the 1log and chip washing/thawing operations, water is used in
sprays or showers to remove salt, dirt, and debris; these showers can
be activated by each log to minimize water use. Hot ponds are also
used 1in cases where frozen 1logs need thawing prior to wood
preparation.

Bark from whole logs is removed prior to chipping, and removal can be
accomplished by dry or wet methods. 1In some cases, water is used as a
presoak to soften bonds between the wood and bark prior to barking.
Wet barking operations can utilize high volumes of water which can be
used in three different ways: a) in high-pressure water jets
(hydraulic) to strip away bark by impingement, b) in vats to
facilitate cleaning, lubrication, and barking, and c¢) 1in showers to
thaw frozen logs in the early stages of barking.

Wastewater discharged from all three types of wet barking can be
combined with flume overflow or log or chip wash water; coarse screens
can be used to remove large pieces of bark and wood slivers. Barking
wastewater can then be passed through fine screens with the screenings
combined with the coarse screening materials. The combined screenings
can be dewatered in a press and burned in a bark boiler. This
eliminates a source of solid waste while generating power.
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PULPING AND PAPERMAKING PROCESS

RAW MATERIALS

FIGURE V-1
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Pulping and Recovery

In pulping operations, water is used as make-up, for dilution, and for
washing and cleaning. It can also be used to facilitate a process
mechanism, such as fiberization. With each different pulping process,
the demand and sources of wastewater discharge vary. They are
discussed separately below.

Mechanical Pulping (Groundwood). The two basic processes in
groundwood or mechanical pulping are the stone groundwood process and
the refiner dgroundwood process. These processes have also been

modified through the addition of steam and/or chemicals to reduce
power requirements for grinding. These newer processes are Known as
the thermo-mechanical process and the chemi-mechanical process.

In stone groundwood pulping, billets are fed to grinders by hand or
automatically from a conveyor. Water is used as both a coolant and a
carrier to sluice pulp from the body of the grinder. More water is
added to dilute the pulp slurry, which is passed through coarse and
fine screens and centricleaners to remove dirt and slivers. The pulp
slurry is thickened on a decker and then discharged to a stock chest
for mill use, to be bleached, or to be thickened further for
transport. Wastewater from the thickening processes can be recycled
back to a white water chest to supplement process water flow to the
grinders. Overflow from the white water chest and wastewater from the
centricleaners are usually discharged to the treatment system.

In refiner groundwood pulping, wood chips are generally washed prior
to two stages of refining. Disc type refiners are used which may
contain one fixed and one rotary disc (or two rotary discs) between
which wood <chips pass with a stream of water. After the pulp has
passed through the refiners, it is diluted with water, screened, and
cleaned in centricleaners. After cleaning, the pulp is handled in the
same manner as stone groundwood. Wastewater sources can include the
white water tank overflow, thickening wastewater, centricleaner
wastewater, and wood chip wash water.

In chemi-mechanical pulping, logs or wood chips are soaked or cooked
in liquor containing different chemicals such as sodium carbonate,
sodium hydroxide, and sodium sulfite. This can be done at atmospheric
pressure or under forced pressure for shorter periods of time. After
this treatment, the logs or chips are handled in a manner similar to
that used in stone or refiner groundwood pulping. Wastewater sources
are the same as those for stone or refiner groundwood pulping.

In thermo-mechanical pulping, wood chips are pre-softened with heat
and refined wunder pressure. After this treatment, chips are handled
in the same manner as stone or refiner groundwood pulping and the
potential wastewater sources are identical.
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Chemical Pulping. Chemical pulping involves the use of controlled
conditions and cooking chemicals to vyield a variety of pulps.
Chemical pulps are converted into paper products that generally have
higher quality standards than products made from mechanical pulps.
The - three basic types of chemical pulping are alkaline (soda or
kraft), sulfite, and semi-chemical pulping.

Kraft pulping was originally developed from the soda process. In the
soda process, wood chips are cooked in a digester in a solution of
caustic soda. When cooking is completed, the contents of the digester
are blown into a tank. The pulp 1is washed on countercurrent drum
washers and then diluted with water, screened, and deckered to stock
chest consistency. Wastewater sources include spills from the
digester area, condensed digester vapors, and wastewater from the
washing, screening, and deckering operations.

In the kraft pulping process, wood chips are cooked in a solution
consisting primarily of a mixture of caustic soda and sodium sulfide
which is known as white liquor. Both batch and continuous digesters

can be employed. In the manufacture of dissolving pulps, the wood
chips are sometimes steamed in the digester for a short period prior
to the addition of the cooking liquor. This 1is known as

pre-hydrolysis. 1In this step, the chips are loaded into the digester
which 1is then partially or totally filled with water, and the whole
mass is heated. As the temperature rises, wood acids are released,
the pH drops, and the acidic conditions degrade and solubilize the
hemi-cellulose molecules in the wood. After about two hours, the
acidic sugar-rich 1liquors are drained and the kraft 1liquor is
introduced into the digester to start the cooking stage.

When cooking is completed, the chips are blown from the digester to a
tank where they separate into fibers. Steam from the tank goes to an
accumulator for heating process water. Drainings can be returned to
the white 1liquor storage tank to be used in succeeding cooks. The
pulp is transferred, along with the spent cooking 1liquor or ‘"black
liquor", to a "brown stock" chest or tank, and from there to vacuum
drum washers or continuous diffusers where spent liquor 1is separated
by countercurrent washing. In order to optimize chemical recovery,
three or sometimes four stages of washing are used to allow a high
degree of liquor separation with a minimum amount of dilution. This
reduces the heat requirements of evaporation in the chemical recovery
operation. Where continuous digesters equipped with internal
diffusion washing are used, only one or two external washing steps may
be employed. ‘

After washing, the pulp 1is diluted, screened, and deckered to a
consistency suitable for bleaching. Wastewater sources from the kraft
pulping process can include spills from the digester area, digester
relief and blow condensates, wastewater from the "brown stock"
washers, and wastewater from the screen room and deckers.

Wastewater is also generated in the kraft liquor recovery system. The
liquor recovered from the washing operation is called "weak black
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liquor." This weak black liquor is concentrated in multiple effect
evaporators into a viscous mass called "strong black liquor." The
strong black liquor is further concentrated in the recovery furnace
direct contact evaporator or in a concentrator. The strong black
liquor is burned and the heat 1is recovered. During burning, the
organic sodium compounds are converted to soda ash and sulfates are
converted to sulfides. The molten smelt of salts 1is dissolved in
water to form ‘"green 1liquor." The green liquor is clarified and
causticized with lime to convert the soda ash to caustic soda. After
causticizing, the combined sodium sulfide-caustic soda solution, known
as "white liquor," is settled, sometimes filtered through press
filters, and reused. The lime mud (calcium carbonate) obtained after
settling the white 1liquor is washed and dewatered on rotary vacuum
filters or centrifuges and burned in rotary or fluidized bed kilns to
form quick lime. This is hydrated with green liquor in slakers for
reintroduction into the recovery cycle. The wastewater from the
vacuum filters or centrifuges 1is discharged to the wastewater
treatment system.

The sulfite process is used to make two distinctly different types of
pulp: papergrade and dissolving grade. The basic process is the same
for both, although there are significant differences 1in cooking
temperatures, strength of chemical application, and bleaching
practices. In the preparation of dissolving sulfite pulps, cooking is
continued until most of the lignin and part of the cellulose and
hemi-cellulose are dissolved. In making papergrade pulps, essentially
only the 1lignin 1is dissolved; final net yield is several percent
higher than for dissolving pulps.

In the sulfite process, wood chips are cooked with solutions of the
sulfites of calcium, magnesium, ammonia, or sodium. The cooking
liquor is manufactured at the mill from purchased and recovered
chemicals. Sulfurous acid is prepared by absorbing sulfur dioxide in
water. Sulfur dioxide is made at the mill by burning sulfur or |is
purchased in 1liquid form; both forms can be supplemented by sulphur
dioxide from the recovery system. Process water is used to cool the
sulfur dioxide gas produced. Sulfurous acid is used in preparation
with calcium carbonate and calcium oxide or aqua ammonia for the
manufacture of cooking liquor. Neither calcium nor ammonia is
recovered. Magnesium oxide and caustic soda are purchased as make-up
base chemicals for the magnesium and sodium base recovery systems
which recover about 90 percent of the base chemicals.

When ammonia, calcium, magnesium, or sodium base cooking is completed,
the pulp is blown 1into a blow tank. It is then delivered to
multi-stage vacuum (drum) washers, where countercurrent washing
separates the spent liquor from the pulp. Blow pits rather than blow
tanks can be employed; in blow pits, pulp is washed by diffusion of
wash water through the pulp mass. Blow pit washing can be
supplemented with vacuum (drum) washing to increase washing
efficiency.
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After washing, the pulp is diluted, screened, centrifugally cleaned,
and deckered to the desired stock chest consistency for bleaching. 1In
the manufacture of dissolving sulfite pulps, an extra set of
"side-hill" screens are used for thickening and to separate resinous
materials. The wastewater sources from the sulfite process include
digester area spills, digester relief and blow condensates, and water
losses from the vacuum (drum) or blow pit washing and screening and
deckering operations.

Wastewater is also discharged from the recovery system. The weak "red
liquor" washed from the pulp is evaporated to a consistency suitable
for burning. Some evaporator condensate is discharged to the sewer,
while the rest may be used for washing and stock dilution.

Historically, semi-chemical pulping has involved the cooking of wood
chips in a solution containing sodium sulfite. As discussed in
Section III, the semi-chemical process can be modified to include
non-sulfur containing solutions of soda ash and caustic soda. Wood
chips are cooked at high temperatures for a period of about 10 to 20
minutes or at lower temperatures for longer periods of time
(generally, one to three hours). After cooking, the softened chips
are sometimes compressed 1in one or more stages of screw pressing to
maximize the recovery of spent liquor. The cooked chips are then
transferred to a disc mill for fiberization. The chips then undergo
vacuum or pressure washing and screening and/or centrifugal <cleaning.
The pulp 1is conveyed to an agitated chest where it is diluted with
white water from the paper mill. Wastewater sources include digester
area spills, digester relief and blow condensates, and water losses
from the screw press, washing, and screening operations.

Chemical recovery in the sodium-based NSSC process 1is considerably
more difficult than in the kraft process. The spent liquor is low in
solids with a relatively high proportion of inorganic to organic
constituents and does not burn easily. At many mills, spent liquor is
evaporated and burned without recovery of the chemical base.
Evaporation is commonly accomplished in multiple-effect evaporators.
The concentrated 1liquor 1is burned for disposal or recovery in a

fluidized bed reactor or a specially-designed furnace. In
sodium-based mills, the fluidized bed combustion units produce sodium
sulfate which is suitable for use in kraft mill 1liquor systems. No

successful system has been developed for ammonia recovery at
ammonia-based NSSC mills; the spent liquor is simply incinerated to
recover energy.

The no-sulfur semi-chemical processes allow for recovery of soda ash
after burning of spent liquor in a modified kraft-type furnace or
fluidized bed. The recovered chemical is recycled to the digester;
caustic make-up provides a balanced pH for 1liguor reuse. In any
semi-chemical recovery system, evaporator condensate may be sewered.
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Secondary Fiber Pulping. Secondary fiber sources, such as wastepaper
of various classifications, can be used to make several grades of
pulp. Some wastepaper can be wused with little or no preparation,
particularly if wastepaper is purchased directly from other mills or
converting operations where a similiar product grade is manufactured.
However, some wastepaper is deinked before it 1is wused as a pulp
source.

In the deinking process, wastepaper is cooked in an alkaline solution
to which dispersants, detergents, and solvents are added. The process
is essentially a laundering operation in which the sizes, any coating
binder, and the pigment vehicle in the ink are dissolved or dispersed;
the 1ink pigment is released along with filler and coating agents such
as clay, calcium carbonate, and titanium dioxide. Adhesives such as
starch and glue are also dissolved and dispersed. The wastepaper is
then cooked in a pulper with cooking time determined by examination of
a sample from the pulper. During this step, a trash boot and a ragger
may be used to remove such items as trash, rags, rope, and wire. The
stock is then usually screened, after which it is ready for cleaning.
This is accomplished by passing the stock through centricleaners and
fine screens. Generally countercurrent washing is employed on washers
of various types. Flotation is employed at some mills for separating
the fiber from the undesirable materials; at others, various kinds of
deckering or thickening equipment are used. Fiber leaves the washers
and is delivered to a stock chest. Wastewater sources in deink
pulping include wastewater from the centrifugal cleaners, washers,
deckers, and thickeners and spills from the deinking process area.

In non-deinking operations, some wastepaper can be slushed or blended
with wvirgin pulps to provide suitable furnish for the papermachine.
The combined stock is generally cleaned and screened in the stock
preparation system 1in the papermachine area. In other non-deinking
operations, considerable quantities of books, envelope cuttings,
flyleaf shavings, and similar unprinted scrap are repulped and washed
free of fillers, adhesives, and sizing material; any ink removal is
incidental. Wastewater sources are similar to those in the deinking
process.

Bleaching

After pulping, the unbleached pulp can be brown or deeply colored
because of the presence of 1lignins and resins or because of
inefficient washing of the spent cooking liquor from the pulp. In
order to remove or brighten these color bodies and to produce a
lightly-colored or white product, it is necessary to bleach the pulp.

Bleaching of Mechanical (Groundwood) Pulp. The most common bleaching
agents used for stone and refiner groundwood are hydrosulfites and
peroxides; both can be used sequentially. In peroxide bleaching,
hydrogen or sodium peroxide is applied to the pulp in a mixing tank
along with caustic soda or other chemicals to raise the pH, Steam is
fed to the mixing tank to heat the mixture to the proper temperature;
pulp is then fed to a peroxide bleaching tower. After bleaching in
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the tower, the pulp is usually neutralized to prevent reversal of the
reaction. Sometimes, if further brightening is required, a
hydrosulfite bleaching step follows peroxide bleaching.

Sodium or =zinc hydrosulfite can be used 1in the same manner as
peroxide. Both acidic conditions and the presence of air in solution
decrease bleaching effectiveness. Wastewater discharge is limited to
that resulting from the washing of bleached mechanical pulp subsequent
to the peroxide or hydrosulfite bleaching step.

Bleaching of Chemical Pulp. The chemicals most commonly employed for
bleaching of chemical pulps are chlorine, calcium or sodium
hypochlorite, and chlorine dioxide. Alkaline solutions of caustic
soda are used for extracting chlorinated reaction products from
treated pulp. Hydrogen peroxide, sodium peroxide, or peroxyacetic
acid can be used in the finishing stages of bleaching. Sulfur dioxide
or sodium sulfite can be used as neutralizing and anti-chlor reagents
and in some instances to stabilize pulp brightness. However, the
chlorine compounds and alkalis are the most commonly applied
chemicals.

Chlorine and caustic soda are generally purchased in liquid form, but
can be manufactured at the mill by electrolysis of sodium chloride.
Hypochlorites are generally manufactured on-site by treatment of milk
of lime or caustic soda with chlorine. Chlorine dioxide is
manufactured on-site because of 1its instability. Other bleaching
chemicals are purchased in their common form; solutions are prepared
according to process needs. These are employed in relatively small
quantities as compared to the major bleaching agents.

Bleaching is ordinarily performed in a number of stages. This is done
to preserve the strength of the pulp by avoiding excessively rigorous
chemical treatment and to control «consistency and temperature in
accordance with the demands of the particular treatment application.
Each stage consists of a reaction tower in which the pulp is retained
in contact with a particular chemical agent for a specified period of
time. It is then washed on vacuum washers or diffusers and discharged
to the next stage.

The chemical concentrations employed depend upon the consistency,
temperature, number of stages, specific chemicals used, species of
wood from which the pulp was produced, degree to which it was cooked,
and quality of product desired. Three stages are generally used in
semibleached kraft operations and for bleaching of sulfite papergrade

pulps. Since Kkraft pulps are dark in color, particularly when made
from softwoods, high-brightness kraft pulps usually require more
stages. Normally five are used, although at some mills six or more

stages are used. Three stages may be used for low-brightness soda
pulp and four stages for high brightness.

Wastewater is generated 1in the preparation of both hypochlorite and
chlorine dioxide and is discharged from the bleach plant from the
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first stage chlorine tower wash system and the first stage caustic
extraction wash tower.

Displacement bleaching is a new process which is being installed at
some U.S. mills. Bleaching chemicals are displaced through a high
consistency pulp mat rather than being conventionally mixed 1into the
pulp. Very rapid bleaching can be accomplished due to high reaction
rates. Filtrate withdrawal at one stage 1is fortified with make-up
chemical and reused. The bleaching stages can be located within a
single displacement tower. The major reactor 1is chlorine dioxide
followed by extraction with caustic soda. Wastewater sources include
the wastewater from preparation of chlorine dioxide and wash water
introduced on the alkaline and acidic (Cl02) stages.

Bleaching of Deinked Secondary Fibers. Deinked fibers consisting
primarily of bleached chemical pulp are bleached 1in one stage with
chlorine or calcium or sodium hypochlorite. When pulps containing
considerable lignin are bleached after deinking, the three-stage CED
process (chlorination, caustic extraction, and chlorine dioxide),
commonly applied to kraft and sulfite pulps, 1is employed. In this
process, chlorine is applied to a dilute slurry of the pulp at ambient
temperature. The pulp 1is then thickened and treated with caustic
soda, washed, and treated with hypochlorite. A variety of equipment
and variations of this process are in use. When pulps containing
mostly groundwood are bleached, bleaching methods similar to those
used to bleach groundwood pulp are used; common bleaching chemicals
include peroxides and hydrosulfites.

Wastewater sources for bleaching of deinked pulps are similar to those
associated with the bleaching of other papergrade pulps. In the case
of pulps containing large amounts of lignin, wastewater discharge
includes chlorination and caustic extraction wash water. 1In the case
of secondary fibers containing high groundwood or chemical pulp,
wastewater discharge includes wash water resulting from a single wash
stage.

Papermaking

In stock preparation, pulp, either purchased (nonintegrated mills) or
produced on-site (integrated or secondary fiber mills), is resuspended
in water. The stock is mechanically treated in beaters or continuous
refiners to ‘"brush" or fray the individual fibers to obtain the
necessary matting and bonding which produces the desired strength in
the paper. This process also cuts the fibers to some degree.
Chemical additives may be added either before or after stock
preparation.

Either a Fourdrinier or cylinder forming machine may be used to make
paper or paperboard. The primary operational difference between the
two types is the flat sheet-forming surface of the Fourdrinier and the
cylindrical-shaped mold of the cylinder machine. The type of machine
used has little bearing on the raw waste load. Because of its higher
speed and greater versatility, the Fourdrinier is in more common use
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than the cylinder machine. The cylinder machine is primarily used to
produce thick, heavyweight board products.

Water is used for dilution and to transport pulp to the paper machine.
This water, called "white water" drains or is pressed from the paper
or paperboard on the "wet end" of the paper machine. White water is
of relatively high quality and is normally reused on the paper machine
or 1in other areas of the mill. Wastewater sources in the papermaking
operation include water losses from the stock preparation area and
white water from the Fourdrinier or cylinder machine which overflows
the white water recycle tank.

WASTE CHARACTERIZATION STRATEGY

The purpose of this section 1is to present information on the
wastewater characteristics of mills in the subcategories identified in

Section 1V, As outlined previously, three categories of pollutants
were under investigation: a) conventional pollutants, b) toxic
pollutants, and c¢) nonconventional pollutants. [When presenting data

in the tables that appear in this section, wastewater data in metric
units are conversions of parallel data in English units. However, BPT
raw waste characteristics are precisely those values published in this
and previous documents supporting development of BPT effluent
limitations guidelines. ]

Conventional Pollutants

The Clean Water Act defined four conventional pollutants or pollutant
parameters: BOD5, TSS, pH, and fecal coliform. An additional
pollutant, oil and grease, was defined by EPA as a conventional
pollutant under procedures established 1in section 304 of the Clean
Water Act. As a result of past efforts, effluent limitations have
been established for the control of BOD5, TSS, and pH in discharges
from the pulp, paper, and paperboard industry.

Information on the raw waste characteristics of mills in each of the
subcategories of the pulp, paper, and paperboard industry was gathered
as part of the data request program described in Section II and is
presented in this section.

Dissolving Kraft. Table V-1 presents available data on wastewater
discharge and raw waste loadings of BOD5 and TSS at mills
representative of the dissolving kraft subcategory. At these mills,
blends of dissolving pulps and papergrade market pulps are produced.
Raw material usage ranges from 100 percent hardwood to 100 percent
softwood. At one mill, a blend of 88 percent softwood and 12 percent
hardwood is used. The proportion of dissolving pulp ranges from 49 to
72 percent with an overall average of 60 percent. Bleaching sequences
and practices vary on different 1lines at the individual mills.
However, at all three, jump-stage countercurrent washing is generally
practiced. Calculated bleached yield averages about 40 percent for
the softwood and 46 percent for the hardwood pulps.
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TABLE V-1

SUMMARY RAW WASTE LOAD DATA
DISSOLVING KRAFT SUBCATEGORY

Raw Waste Load

~ Production Profile Flow BODS TSS
Mill No. = Raw Material Dissolving Pulp (%) kl/kkg (kgal/t) kg/kkg (1b/t)  kg/kkg (1b/t) <BPT(a)
032001 (b) 100% HW 72 136.9 (32.8) 109.5 (219.0) 120.4 (240.7) F
032002(h) 100% SW 49 218.2 (52.3) 39.4 (78.7) 132.0 (264.0) BF
032003(b)  88% SW 59 239.1  (57.3) 59.8 (119.6) 81.6 (163.2) B
Average 60 198.2 (47.5) 69.6 (139.1) 111.3 (222.6)

BPT Raw Waste Load 230.0 (55.1) 66.5 (133.0) 113.0 (226.0)

(o)l - Mill with SBPT flow; B - Mill with <BPT BODS5.

(L)Production data held confidential.



In order to evaluate the effect of the fraction of dissolving pulp
produced on raw waste load, raw waste flow and BOD5 have been plotted
in Fiqures V-2 and V-3 against the percentage of dissolving pulp
produced relative to total product manufactured on-site. Although no
relationship appears to exist for flow, BOD5 increases with increasing
percent of dissolving pulp produced. In addition, the effect of
pulping softwood versus hardwood on raw waste load has been evaluated
by plotting raw waste flow and BOD5 against percent softwood in Figure
v-4. It has been suggested that raw waste loads would increase with
an increase in the percentage of softwood processed. However, the
highest BOD5 raw waste load occurs at the mill where only hardwood is
pulped. It must be noted that the highest percentage of dissolving
pulp relative to total final product is produced at this mill.

Further review of operating variables at the three mills indicates
that washing efficiency has a greater effect on BOD5 raw waste 1load
than either the amount of dissolving pulp produced or the percentage
of softwood pulped. The salt cake loss, as washable Na20, was higher
at the mill where the BOD5 raw waste load was highest (e.g., the mill
where only hardwood is pulped). Based on the limited data available,
it was impossible to determine a specific relationship between raw
waste flow and BOD5 relative to either the percentage of dissolving
pulp produced or the percentage of softwood pulped.

Market Bleached Kraft. Table V-2 presents available data on
wastewater discharge and raw waste BOD5 and TSS at mills
representative of the market bleached kraft subcategory. Raw material
use ranges from 100 percent hardwood to 100 percent softwood.
Production ratios can and do shift and the capability generally exists
to pulp all softwood if desired. To aid in identifying trends with
respect to raw waste load, the mills are listed sequentially in the
order of increasing softwood pulping. Figures V-5 and V-6 present
plots of the raw waste flow and BOD5 versus the percentage of softwood
pulped. A trend is apparent with respect to raw waste load flow and
BOD5, with both generally increasing slightly as the production of
softwood increases. However, regression analysis of the relationship
of flow and BOD5 versus percent softwood was inconclusive and no
definite relationship could be established.

BCT (Paperboard, Coarse, and Tissue) Bleached Kraft. Table V-3
presents available data on wastewater discharge and BOD5 and TSS raw
waste loads at the eight mills representative of the BCT (paperboard,
coarse, and tissue) bleached kraft subcategory. At mills in this
subcategory, bleached kraft pulps are produced for the on-site
production of paperboard, market pulp, and tissue and coarse grades of
paper. At most of the mills, both hardwood and softwood pulps are
produced; however, at two, only softwood pulp 1is wused 1in the
production of tissue and board products. Figures V-7 and V-8 present
plots of raw waste flow and BOD5 with respect to the percentage of
softwood pulp in the furnish. Based on a statistical analysis of the
data, no significant correlation could be established between either
raw waste flow or BODS5 and the percentage of softwood pulped.
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FIGURE V-4
RAW WASTE DATA (FLOW AND BODS)
VERSUS PERCENT SOFTWOOD USED
DISSOLVING KRAFT SUBCATEGORY
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TABLE V-2

SUMMARY RAW WASTE LOAD DATA
MARKET BLEACHED KRAFT SUBCATEGORY

__Production Profile _ Raw Waste Load
. Pulp Flow BODS TSS
Mill No.  HWK(%) SWK(%) Product (t/d) kl/kkg (kgal/t) kg/kkg (1b/t) kg/kkg (Ib/t) SBPT(c)
030005 100 - bales 369 73.4 (17.6) 17.5 (35.0) 20.4 (40.8) BF
030009 100 - bales 592 135.2 (32.4) - --) -- --) F
030012 89 11 bales (a) 153.1 36.7) 35.7 (71.4) 98.0 (195.9) BF
030042 64 36 slush 409 78.5 (18.8) 37.4 (74.8) 14.4 (28.7) BF
030028 27 73 board/ (a) 154.4 (37.0) 35.5 (71.0) 24.0 (47.9) BF
bales

030031 26 74 bales 341 333.0 (79.8) 44.0 (88.0) 132.0 (264.0)
030030 21 79 bales 723 169.4 (40.6) 44.1 (88.1) 24.7 (49.4) F
030018 11 89 bales (a) 184.9 (46.3) 39.2 (78.3) 48.4 (96.8)
030006 0 100 bales 582 179.9 (43.1) 41.3 (82.5) 22.4 (46.7)
900074(b) 0 100 unknown 515 134.8 (32.3) 23.1 (46.2) 18.7 (37.4) BE

Average 159.8 (38.3) 35.3 (70.6) 44.8 (89.5)

BPT Raw Waste lLoad 173.0 (41.6) 38.0 (75.9) 45.0 (90.0)

Average of Mills with SBPT flow 128.5 (30.8) 32.2 (64.4) 33.4 (66.7)

Average of Mills >70% SWK 192.8 (46.2) 37.9 (75.7) 45.0 (90.0)

Average of Mills >70% SWK and <BPT flow 152.7 (36.6) 34.2 (68.4) 22.5 (44.9)

Average of Mills >70% HWK 120.6 (28.9) 26.6 (53.2) 59.2 (118.4)

Average of Mills >70% HWK and SBPT flow 120.6 (28.9) 26.6 (53.2) 59.2 (118.4)

Average of Mills >70% HWK and <BPT BOD5 120.6 (28.9) 26.6 (53.2) 59.2 (118.4)

Average of Mills >70% SWK agd <BPT BOD5 144.8 (34.7) 29.3 (58.6) 21.4 (42.7)

(a)Production data held confidential.
(b)Supplemental data (not from 308).
(c)F - Mill with SBPT flow; B - Mill with <BPT BOD5.



RAW WASTE FLOW- ki/ kkg {kgal/ton}

FIGURE V-5
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RAW WASTE BODS -~ kg / kkg (1b/tan)

FIGURE V-6
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TABLE V-3

SUMMARY RAW WASTE LOAD DATA
BCT BLEACHED KRAFT SUBCATEGORY

- . Production Profile

Raw Waste Load

“Pulp (t/d) Product (t/d) _ Flow
Market &

Mill No. HW Sy Board Tissue Coarse Total k1l/kkg (kgal/t) kg/kkg (1b/t)

030004 436 535 548 343 69 960 187.0 (44.8) 57.3 (114.6)
030010 -- 335 -- 231 84 315 187.0 (44.8) 37.2 (74.3)
030022 352 943 907 -- 394(c) 1301 150.6 (36.1) 33.0 (66.0)
030024 512 368 714 ~-- 106 820 137.7 (33.0) 57.5 (115.0)
030026(a) -- 1073 884 59 210 1153 121.0 (29.0) 46.3 (92.5)
030047 306 204 583 -~ -- 583 131.4 (31.5) 64.1 (128.2)
030032 584 576 895 -- 348 1243 138.1 (33.1) 42.6 (85.2)
030039(b) 291 238 487 -- 107 594 92.2 (22.1) 29,2 (58.4)
Average 150.2 (36.0) 48.3 (96.5)
BPT Raw Waste Load 148.0 (35.4) 38.4 (76.7)
Average of Mills with SBPT flow 132.3 (31.7) 52.6 (105.2)
Average of Mills with =BPT BOD5 169.0 (40.5) 35.1 (70.2)

(a)Includes lumber mill effluent in raw waste figures.

(b)Waste load data reported are secondary influent; not included in averages.
(c)236 t/d market, 158 t/d writing and related papers.

(d)F - Mill with SBPT flow; B - Mill with <BPT BOD5.

_rss
kg/kkg  (lb/t) SBPT(d)_

41.7 (83.3)

42.9 (85.7) B
-- --) B
-- (--) F

33.2 (66.3) ¥

79.5 (159.0) ¥

48.3 (96.5) ¥

24.0 (47.9)

49.1 (98.2)

66.5 (133.0)

53.7 (107.3)
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RAW WASTE FLOW- ki/ kkg (kgai/ton)

FIGURE V-7
RAW WASTE FLOW VERSUS PERCENT SOFTWOOD USED
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RAW WASTE BODS - kg/ kkq (ib/ton)

FIGURE v-8
RAW WASTE BODS VERSUS PERCENT SOFTWOOD USED
BCT BLEACHED KRAFT SUBCATEGORY
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Alkaline (Fine Bleached Kraft and Soda Subcategories). Table V-4
presents available data on wastewater discharge and BOD5 and TSS raw
waste loads at 20 mills that are representative of the alkaline-fine
mill grouping. Various grades of paper, both coated and uncoated, are
produced from combinations of hardwood and softwood kraft pulps andg,
in some instances, on-site production of groundwood pulp. Attempts
were made to determine if the amount of groundwood production or the
extent of high use of filler and coating applications affects raw
waste characteristics.

Figures V-9 and V-10 present plots of the raw waste flow and BODS
versus the percentage of softwood pulped relative to the total product
manufactured. Those mills where paper is produced using some
groundwood pulp produced on-site and those where large amounts of clay
are used as a filler are also shown. No relationship between raw
waste flow or BOD5 and percentage of softwood pulp used 1is apparent.
Additionally, no relationship is apparent between groundwood or high
clay filler use and flow or BODS5.

Figures V-11 and V-12 present plots of raw waste flow and BOD5 versus
the percentage of pulp manufactured on-site relative to the total
product manufactured. No significant statistical correlation could be
ascertained. Two of the mills where some grcundwood pulp is produced
exhibit high BOD5 raw waste load; however, the other mills where
groundwood pulp is produced exhibit BOD5 raw waste loads in the same
general range as for other alkaline-fine mills.

Unbleached Kraft. Table V-5 presents available data on wastewater
discharge and raw waste 1loadings of BOD5 and TSS at mills
representative of the unbleached kraft subcategory. Figures V-13 and
V-14 are presented to illustrate the effect of product type on raw
waste loads. Based on this analysis, the subcategory has been divided
into two separate groups: unbleached kraft (linerboard) and unbleached
kraft (bag and other products). As shown on Table V-5 and Figures V-
13 and V-14, significantly different wastewater discharge exists for
the two groups. The bag and other product mills generally have higher
flow, BOD5, and TSS raw waste loads.

Semi-Chemical. Table V-6 presents available raw wastewater data for
each of the 19 mills where a semi-chemical pulping process is
employed. Corrugating medium is the primary product of these mills;

various chemical processes, chemical bases, and 1liquor recovery
systems are utilized at mills in this subcategory. Previously,
sodium-based and ammonia-based neutral sulfite semi-chemical (NSSC)
processes were identified. Ammonia-based cooking liquors are now used
at only one mill. The raw waste loads for the ammonia-based mill are
not substantially different from the other semi-chemical mills: flow
and TSS raw waste loads are well below the subcategory average; BODS
is above the subcategory average but is not the highest 1in the
subcategory.

Many process innovations are being applied at mills in this
subcategory including the use of no-sulfur pulping and green liquor
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Miil No.

030001
030013
030015(¢)
0730020(¢)
030027()
030034(¢)
030037
040046
030049 (c¢)
030051
030052
030057
030059
030060
130001
130002

Pulp (1/d)  Purch
L

101
146
124
292
341
449
408
449
113
237
181
(d)
(d)
535
(d)

Average (Mills w/o

030033 (e)
030045 ()
030048(c)(e)

030058 (a) (c)(e) (d4)

216
270
431

Average (Mills w/GWD)

Overall Average
Average High Clay Mills

BPT Raw Waste Load

Average of Mills with
Average of Mills with

(a)May include some in-mill broke.

Sw
35 23
129 25
123 11
174 118
199 18
109 90
476 60
232 4
224 9
218 194
311 --
-- 132
@) (d)
) (d)
-- 129
(d) (d)
GWD)
464 28
460 55
240 11
(1) (D)
SBPT flow
<BPT BOD5

Production Profile

SUMMARY RAW VASTE LOAD DATA
ALKALIHE-FINE*

(t/d)

_Pulp Broke(a) Ctd Unctd Ocher Total

10
154
45
27
78

102

68
370

27

412
524
527
(d)

Product (t/d ),—_;V

120

310

242

51
411
(d)

(b)F - Mill with SBPT flow; B - Mill with EBPT BODS5 .
(c)Migh clay mills.
(yProduction data held confidential.

(e)lncludes groundwood production.

“Includes Fine Bleached Kratt and Soda Subcategories.

191
322
417
345
708
914

50
612

87
(d)
(d)
233
(d)

184
388

(@)

191
510
370
417
682
708

1,028
740

1,178
612
687
378
(d)
(d)
691
(d)

838
963
956
(d)

TABILE V-4

_ Raw Waste Load

BODS

101.
122.
165.
116.

81.
119.
118.
132.

72.

93.
133.
106.
122.
163.

T4.
107.7

WANBULOOANLULWOC NN ®

114.8

(24.
(29.
(39.
(27.
(19.
(28.
(28.
(31.
(17.
(22.
(32.
(25.
(29.
(39.

4)

22.7
51.0
25.5
24.1

31.2
21.6
32.7
39.9
39.1
39.2
39.8
23.5

32.5
75.4
65.2
31.5
31.0

50.8

ki/kkg (kgal/t) kg/kkg (1b/t)  kg/kkg (1b/t)

s
<BPT(b)
(45.4) 46.8  (93.5)  BF
(--) -- (--) F
(101.9) 80.0 (160.0)
(51.0) 78.5 (157.0) BF
(48.2) 36.9 (73.8) BF
--) -- --) F
(--) -- (--) F
(62.3) 80.4 (160.8) B
(43.1) 55.0 (109.9) BF
(65.3) 40.9  (81.7) BF
(--) -- (--)
(79.8) 79.3 (158.5) F
(78.1) 147.5 (295.0) F
(78.4) 101.7 (203.3)
(79.5) 23.7 (47.4) F
(47.0) 115.2 (230.3) BF
(65.0) 73.8 (147.6)
(150.7) -- (--)
(130.4) 126.2 (252.3)
(63.0) 89.8 (179.6) BF
_(62.0) 78.9 (157.8) BF
(101.5) 98.3 (196.6)
(74.1) 78.7 (157.4)
(61.5) 69.9 (139.7)
(67.2) 75.0 (150.0)
(60.2) 72.0 (144.0)
(54.1) 69.2 (138.3)



RAW WASTE FLOW - kI/ kkg (kgai/ton)
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RAW WASTE BODS - kg/kkg (1b/10n)

FIGURE V-10
RAW WASTE BOD5 VERSUS PERCENT SOFTWOOD USED
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RAW WASTE FLOW- ki /kkg { kgal/ton)

FIGURE V-11
RAW WASTE FLOW VERSUS PERCENT ON SITE PULP PRODUCTION
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FIGURE V-12

70 {140,
RAW WASTE BOD5 VERSUS PERCENT ON SITE PULP PRODUCTION
ALKALINE-FINE"! © ©rsat
60 (120
50 (1 00
40 (80 .o .
¢ A
30 (60} &
¢
@ B

20 (40} c LEGEND

@® GROUNDWOOD USED

[®] HiGH cLAY FILLERS

A GROUNDWOOD AND H1GH CLAY FILLERS USED
10 (20} T 1 T T T T T T L}

10 20 30 40 50 60 70 80 90

PERCENT ON SITE PULP

1) |NCLUDES FINE BLEAGHED KRAFT AND SODA SUBCATEGORIES

100



TABLE V-5

SUMMARY RAW WASTE LOAD DATA
UNBLEACHED KRAFT SUBCATEGORY

Production Profile Raw Waste Load
Furnish(t/d) Product (t/d) Flow BOD5 TSS
Purch
Mill No. [Kraft WP  Broke Linerboard Bag Other Total kl/kkg (kgal/t) kg/kkg (1b/t) kg/kkg (1b/t) SBPT(b)
Linerboard
010001 450 -~ 20 450 -- .- 450 46.3 (11.1) 8.3 (16.3) 26.9 (53.7) BF
010002 923 - - 934 - - 934 44.2 (10.6) 14.1 (28.2) 26.7 (49.4) BF
010018 1,170 30 - 1,081 - - 1,081 44.2 (10.6) 18.1 (36.1) 14.1 (28.2) F
010019 1,127 39 27 1,144 - 7 1,151 35.1 ( 8.4) 9.6 {(19.1) 4.8 (9.6) BF
010020 971 S5 61 965 .- 44 1,009 81.0 (19.4) 20.5 (41.0) 27.6 (55.1)
010025 523 39 - 563 -- 4 567 44.7 (10.7) 13.9 (27.8) 9.8 (19.6} BF
010032 (a) (&) (a) (a) (a) (a) (a) 47.2 (11.3) 18.3 (36.5) 17.4 (34.8) F
010033 (a) (a) (a) (a) (a) (a) (a) -- (--) -- (-=) -- (--)
010038 750 68 5 789 - .- 789 105.2 (25.2) 16.5 (32.9) 15.9 (31.7) B
010040 1,195 85 - 1,220 -- - 1,220 65.1 (15.6) 14.7 (29.4) 11.4 (22.7) B
010042 965 -~ - 965 - - 965 23.0 (5.5 11.1 (22.2) 5.7 (11.3) BF
010043 1,539 10 - 1,549 - - 1,549 4.2 (10.6) 21.7 (43.4) 13.9 7.7 F
010046 1,176 - 27 1,102 - 21 1,123 49.2 (11.8) 14.4 (28.7) 20.1 (40.2) BF
010047 1,299 -~ -~ 1,194 - - 1,194 26.3 (6.3 6.7 (13.4) 10.8 (21.5) BF
010057 540 - 85 620 - -- 620 38.4 (9.2) - (-=) .- (-=) F
010063 (a) (a) (a) (a) (a) (a) (a) 31.7 (7.6) 46.3 (92.6) 9.9 (19.8) F
010064 664 S1 - 666 - - 666 3.2 (8.2) 14.8 (29.6) 24.3 (48.6) BF
Average 47.6 (11.4) 16.6 (33.2) 15.8 (31.6)
BPT Raw Waste Load 52.5 (12.6) 16.9 (33.8) 21.9 (43.8)
Average of Mills with SBPT flow 39.2 (9.4) 16.4 (32.8) 15.2 (30.4)
Average of Mills with SBPT BODS 47.2 (11.3) 12.4 (24.8) 15.4 (30.8)
Bag and Other Products
010003 243 12 - -- 283 - 283 42.1 (10.1) -~ (--) - (-=) F
010005 1,286 - 8 898 332 - 1,230 66.4 (15.9) 20.3 (40.6) 20.5 (40.9) B
010006 1,685 - 51 1,115 478 - 1,594 52.6 (12.6) 12.5 (25.0) -- (--) BF
010008 1,895 - -- 1,540 434 -- 1,974 73.9 (17.7) 18.8 (37.6) 45.7 (91.3) B
010028 400 10 - 25 279 95 399 110.2 (26.4) == (=) 13.3 (26.6)
010044 1,020 - 82 362 712 - 1,074 57.2 (13.7) 12.5 (24.9) 17.8 (35.6) B
Q10033 748 4 12 -- 726 - 726 58.4 (14.0) 30.5 (60.9) 23.2 (66.4)
010060(c) 470 -- 25 - 443 -- 443 85.1 (20.4) - (==) -- (-=)
010062 231 - 10 .- 234 - 234 151.5 (36.3) 20.6 (41.1) 8.6 (17.2) B
010034 940 - 48 404 453 68 925 94.7 (22.7) 36.8 (73.5) 24.3 (48.6)
010035 (a) (a) (a) (a) (a) (a) 227.8 (54.6) 34.2 (68.4) 56.3 (112.6)
010048 (a) (a) () (a) (a) (a) 223.3  (53.5) 32.9  (65.7)  13.2 (146.3)
Average 103.5 (264.8) 24.3 (48.6) 31.4 (62.8)
BPT Raw Waste Load 52.5 (12.6) 16.9 (33.8) 21.9 (43.8)
Assumed BPT Raw Waste Load 52.5 (12.6) 24.3 (48.6) 21.9 (43.8)
Average of Mills with SBPT flow 47.6 (11.4) 12.5 (25.0) .- -=)
Average of Mills with S Assumed BPT BOD3 80.1 (19.2) 16.9 (33.8) 23.2 (46.33

(a)Production data held confidential.
(b)F - Mill with $BPT flow; B - Mill with § Assumed BPT BODS.
(e)Mill now closed.
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RAW WASTE FLOW - ki/kkg (kgal/ton)

FIGURE V-13
RAW WASTE FLOW VERSUS PRODUCTION
UNBLEACHED KRAFT SUBCATEGORY
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RAW WASTE BOD5 - kg/kkg (Ib/1on)

FIGURE v-14
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TABLE V-6

SUMMARY RAW WASTE LOAD DATA

SEMI-CHEMICAL SUBCATEGORY

Production Profile

Raw Waste Load

Furnish (t/d) Product Flow BODS TSS

Mill No. Semi-Chem WP  Broke (t/d) kl/kkg (kgal/t) kg/kkg (lb/t) kg/kkg (1b/t) <BPT(a)
I. Mills With Liquor Recovery and Less Than 1/3 WP
020002 248 90 20 331 24.2 (5.8) 12.9 (25.7) 30.2 (60.4) BF
020003(b) 582 61 - 618 40.1 (9.6) 25.3 (50.5) 13.2 (26.3) F
020008 (b) 231 125 - 318 23.0 (5.5) 9.6 (19.2) 6.9 (13.7) BF
020009(b) (c) (e) (c) (e) 28.8 (6.9) 14.4 (28.8) 17.8 (35.6) BF
020010 (c) (c) (c) (c) 60.5 (14.5) 17.9 (35.7) 49.3 (98.5) B
020013 472 173 - 599 39.6 (9.5) 39.0 (77.9) 37.8 (75.5) F
020014(4d) 394 117 - 511 26.7 (6.4) 31.2 (62.3) 18.8 (37.6) F
020017 (¢) (c) (e) () 30.5 (7.3) 20.7 (61.3) 44.5 (89.0) BF
060004 (b) 385 98 9 492 48.8 (11.7) 27.8 (55.6) 54.6 (109.2)
Average 35.9 (8.6) 22.1 (44.1) 30.3 (60.6)
BPT Raw Waste Load 42.9 (10.3) 25.2 (50.4) 12.3 (24.6)
Average of Mills with SBPT flow 30.5 (7.3) 21.9 (43.7) 24.2 (48.3)
Average of Mills with SBPT BOD5 33.4 (8.0) 15.1 (30.1) 29.7 (59.4)
II. Mills With Liquor Recovery and More Than 1/3 WP
020001 ‘204 116 - 302 19.2 (4.6) 23.6 (47.1) 8.1 (16.1) BF
020004(e) 160 106 - 266 25.0 (6.0) 1.3 (2.6) 0.2 (0.3)
020006 190 99 - 291 16.3 (3.9) 24.2 (48.4) .- (=~) BF
020007 183 123 -~ 346 10.4 (2.5) -- (--) -- --) F
020011(f) 235 157 .- 377 35.2 (8.2) 22.6 (45.2) 6.0 (11.9)
020012 (c) (c) (c) (c) 28.4 (6.8) -- \=~) - {-=) I
Average 18.8 (4.5) 23.9 (47.8) 8.1 (16.1)
BPT Raw Waste Load 42.9 (10.3) 25.2 (50.4) 12.3 (24.6)
Average of Mills with SBPT flow 18.8 (4.5) 23.9 (47.8) 8.1 (16.1)
Average of Mills with SBPT BODS 17.9 (4.3) 23.9 (47.8) 8.1 (16.1)
III. Mills Without Liquor Recovery
020005 137 46 - 183 47.2 (11.3) 56.1 (112.1) 52.4 (104.7)
020015 118 50 - 169 20.4 (4.9) 33.2 (66.4) 27.9 (55.7) F
Average 33.8 (8.1) 44.7 (89.3) 40.1 (80.2)
IV. Non Representative Mills
020018(g) 217 450 - 673 30.5 (7.3) 62.8 (125.6) 61.5 (123.0) F
020016(g) 200 221 -- 525 55.5 (13.3) 50.5 (100.9) 42.2 (84.3)
Average 43.0 (10.3) 56.7 (113.3) 51.9 (103.7)
Average of All Mills 30.9 (7.4) 25.8 (51.6) 30.1 (60.2)
BPT Raw Waste Load 42.9 (10.3) 25.2 (50.4) 12.3 (24.6)
Average of Mills with SBPT flow 26.3 (6.3) 22.3 (44.6) 22.2 (44.3)

(Group I and II)
Average of Mills with SBPT BODS5S 28.8 (6.9) 17.6 (35.2) 26.1 (52.2)

(Group I and II)
(a) F -~ Mill with £BPT flow; B - Mill with S$BPT BODS .
(b) No-sulfur pulping.
(¢) Production data held confidential.

(d)
(e)

(£f)
(g)

Ammonia-base.
A reverse osmosis system is used to treat internal process streams and allow for extensive
recycle of these treated streams.
Mill 020011 has combined effluent with other mills.
Mill 020018 makes recycled paperboard and corrugating.
fine papers.
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pulping to displace the conventional NSSC cook. Insignificant
differences exist in raw waste loadings at the no-sulphur mills
compared to mills where the conventional NSSC process is employed.
Similar results would be anticipated if data were available on green
liquor pulping.

Incomplete on-site chemical recovery existed at twe mills at the time
of data acquisition. As expected, these mills exhibit significantly
higher BOD5 raw waste loads than the other mills in this subcategory.
Two additional mills are not included in averages of data presented in
Table V-6 because they are not representative of general practices of
the semi~-chemical subcategory. At one, a variety of recycled
paperboard grades as well as corrugating media are produced; at the
other, tissue and fine papers are made as well as semi-chemical
corrugating media.

Data for another mill (020004) are not included in averages presented
in Table V-6. At this mill, a reverse osmosis system is utilized to
treat some process wastewater and provide for extensive internal
recycle, thus substantially reducing raw waste loads. This reliance
on extensive production process controls is not typical of the
approach taken at most other mills in this subcategory.

Utilization of wastepaper in the furnish at mills in the semi-chemical
subcategory ranges from about 10 percent to 67 percent of total
production. Therefore, the effect of wastepaper usage on raw waste
load flow and BOD5 has been evaluated to determine if the percentage
of wastepaper used affects raw waste load.

Figures V-15 and V-16 present plots of raw waste flow and BOD5 versus
the percentage of wastepaper used in the furnish relative to the total
product. Flow tends to decrease with an increase in the percentage of
wastepaper used. However, a significant statistical correlation could
not be determined. No significant relationship exists between BOD5
raw waste load and the percentage of wastepaper used.

Unbleached Kraft and Semi-Chemical. The ten mills for which data are
available that are representative of the unbleached kraft and
semi-chemical subcategory are some of the 1largest mills 1in the
industry with an average production of approximately 1,360 metric
tons/day (1,500 tons/ day). Table V-7 presents available raw waste
load data for this subcategory. At all of these facilities,
unbleached kraft pulps are produced along with high yield unbleached
semi-chemical pulps. These products are commonly utilized in the
manufacture of linerboard and corrugating media. At some mills, other
types of kraft paper including board, bag, and converting papers are
also made on-site. Table V-7 also shows the percentage of each
product made at each mill along with the percentage of unbleached
kraft and semi-chemical pulp produced. Kraft pulp production averages
about five times as much as semi-chemical pulp production. This
reflects a typical balanced cross-recovery system with fresh liquor
makeup to the semi-chemical process to counterbalance chemical losses
from that operation and the kraft pulping operation. The distribution

134



Gel

RAW WASTE FLOW - ki/kkg {kgol/ton)

FIGURE V-15
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RAW WASTE BODS - ng/kke (ic/t0n)

FIGURE V-16
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TABLE V-7
SUMMARY RAW WASTE LOAD DATA
UNBLEACHED KRAFT AND SEM1-CHEMICAL SUBCATEGORY

Production Profile . Raw Waste Load

Furnish(%)(a) Product Flow BODS TSS

Chem  UBK  Corrugating(%4) _Board (%) Bag(%) Total(t/d) ki/kkg (kgal/t) kg/kkg (ib/t) kg/kkg (1b/t) <BPT(h)

015001 (c)(d) 17 86 21 74 5 1,745 58.4 (14.0) 23.6 (47.2) 27.5 (55.0) ¥
015002 20 67 24 60 17 (e) 47.2 (11.3) 13.5 (27.0) 13.5 (27.0) BF
015003 16 85 20 80 0 (e) 50.9 (12.2) 18.8 (37.6) 29.0 (58.0) RF
015004(d) 16 77 18 70 12 (e) 67.6 (16.2) 17.1 (34.2) 47.0 (94.0) B
015005(c)(d) 16 84 21 0 79 1,394 30.5 (7.3) 8.8 (17.6) -- (--) BRF
015006(c)(d) 9 90 12 50 38 2,598 50.5 (12.1) i8.9 (37.8) 9.8 (19.6) BF
015007 (c)(d) 14 76 21 79 0 1,700 - 52.2 (12.5) 16.3 (32.6) 25.1 (50.2) BF
015008(c) 18 84 16 84 0 1,133 81.0 (19.4) 19.0 (38.0) 20.7 (41.4) B
015009(c)(f) 28 65 38 62 0 716 57.6 (i3.8) 28.1 (56.2) 29.1 (58.2) F
010017 (d) 13 91 16 58 26 1,428 36.7 (8.8) 17.5  (35.0) 38.3 (76.6) BF
Average 53.4 (12.8) 18.2 (36.3) 26.7 (53.3)
Average for mills with >20% bag production 39.2 (9.4) 15.1 (30.1) 24.1 (48.1)
Average for mills using varying amounts of green 49.2 (11.8) 17.1 (34.1) 29.6 (59.1)
liquor for pulping
BPT Raw Waste Load 58.4 (14.0) 19.4 (38.8) 20.5 (41.0)
Average of Mills with $BPT flow 48.0 (11.5) 18.2 (36.4) 24.6 (49.2)
Average of Mills with SBPT BODS 52.2 (12.5) 16.23 (32.5) 26.2 (52.4)

(a) Calculated percentage based on claimed production. Other fibers and/or losses not acconnted for.

(b) ¥ - Mill with SBPT flow; B - Mill with <BPT BOD5.

(c) Market pulp production is included with board production data; production of converting papers is included with bag production.

(d) Varying amounts of green liquor used for pulping.

(e) Production data held confidential.

(f) Data is representative of unbleached kraft and semi-chemical operation. Subsequent to data collection mill has converted to
some hleached kraft processes and is now classified as an integrated miscellaneous mill.



of production as well as the range in the ratio of semi-chemical to
kraft pulp are reasonably constant in this subcategory, except for one
mill where about ten times as much kraft is produced as semi-chemical
pulp.

Six mills are known to be utilizing varying amounts of green liquor
for pulping in the semi-chemical operation. This is done to enable an
increase in semi-chemical pulp production relative to unbleached kraft
production and/or to facilitate the recovery of chemical cooking
liquor. No trends are apparent with respect to raw waste loads
relative to either alterations of the semi-chemical process or to
variations in the products manufactured.

Because the production of bag papers in the unbleached kraft
subcategory has a significant effect on raw waste 1load, an
investigation was made of those unbleached kraft and semi-chemical
mills where higher percentages of bag papers are produced. As shown
in Table V-7, the average raw waste loadings for the three mills where
greater than 20 percent of the final product is bag paper are lower
than the overall subcategory averages. 1In fact, the mill (015005)
where the highest percentage of bag paper is produced has the lowest
raw waste load flow and BOD5 in the subcategory.

Dissolving Sulfite Pulp. Table V-8 presents available data on
wastewater discharge and raw waste loadings of BOD5 and TSS at mills
representative of the dissolving sulfite pulp subcategory. At the six
mills where dissolving grade sulfite pulps are produced, the
capability exists for also producing papergrade pulps. Predominantly
softwoods are utilized with only small amounts of hardwood associated
with the production of dissolving grades of sulfite pulp. Both
magnesium and ammonia-based pulping operations are employed. 1In order
to facilitate the production of the high purity pulps required,
extensive washing and evaporation systems are used and often entail
two evaporator lines operating 1in series. Extensive bleaching
operations, frequently with six or more stages, are used to purify the
cellulose. Consequently, large amounts of dissolved solids (including
BOD5) are discharged from the bleaching operations as well as with
spent sulfite pulping liquors. Extensive use is made of jumpstage
countercurrent washing systems to minimize wastewater discharge. At
two mills, a system is used which enables the evaporation of the total
effluent from the caustic extraction stage, which has the highest BOD5
loading discharged from the bleaching operation.

BPT effluent limitations are based on the grade of pulp produced,

including nitration, viscose, cellophane, and acetate grades. Data
gathered since the BPT program have been evaluated to verify the need
for effluent limitations by grade. However, insufficient data are

available to allow for presentation of raw waste load data by grade.
Complete data are lacking for half the mills.

Papergrade Sulfite (Papergrade Sulfite (Blow Pit Wash) and Papergrade
Sulfite (Drum Wash) Subcategories). Table V-9 presents available raw
waste load data for 17 mills characteristic of these subcategories.
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TABLE V-8

SUMMARY RAW WASTE LOAD DATA
DISSOLVING SULFITE PULP SUBCATEGORY

Raw Waste Load

Production Flow BODS TSS

Mill No. (t/d) kl/kkg (kgal/t) kg/kkg (1b/t) kg/kkg (1b/t)
046001 (a) 421 228.7 (54.8) 154.1 (308.2) 29.3 (58.6)
046002 (b) 560 259.1 (62.1)(c) -- (--) -- (--)
046003 620 265.0 (63.5)(c)(d) 114.5 (228.9) 11.2 (22.3)
046004 (f) (e) 190.7 (45.7) 97.2 (194.4) 39.6 (79.2)
046005 (e) 358.5 (85.9) 276.0 (552.0) -- --
046006 (a) (e) 182.8 (43.8) 99.2 (198.3) 53.6 (107.1)
Average 258.7 (62.0) 161.0 (321.9) 31.3 (62.7)

BPT Raw Waste Loads are dependent on processes used and are as follows:

Nitration 275.0 (66.0) 137.0 (274.0) 92.5 (185.0)
Viscose 275.0 (66.0) 156.0 (312.0) 92.5 (185.0)
Cellophane 275.0 (66.0) 181.5 (363.0) 92.5 (185.0)
Acetate 303.4 (72.7)(g) 266.0 (531.9)(g) 92.5 (185.0)

(a) Data obtained from responses by mill representatives to a 1981
questionnaire.

(b) Total raw waste BOD5 and TSS data are not available.

(c) Flow data obtained from telephone conversations with mill repre-
sentatives in 1981.

(d) Flow data based on 1981 process flow and corresponding 647 ton/day
production rate.

(e) Production data held confidential.

(f) Raw waste loads include wastewater from a dissolving sulfite pulp mill and
a paper mill. Therefore,data were not included in the averages.

(g) The flow and BODS are representative of the raw waste load associated with
the production of acetate grade dissolving pulp at the time the remanded BPT
BODS limitation was promulgated in 1977.
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TABLE V-9
SUMMARY RAW WASTE LOAD DATA
PAPERGRADE SULFITE SUBCATEGORY

._Production Profile Raw Waste load _

% On-site .
Sulfite Pulp i Process . _Flow_ _ __ BODS _ ... T8s
Mill No. _ (t/d) _ Produced _ Type  __ Wash  Base __Condenser __kl/kkg (kgal/i) kg/kkg (1b/t) kg/kkg (Ib/t)  SBPT(a)
040001(h) (<) 82 Corrug BP NH3,BS u 135.2 (32.4) 68.7 (137.3) -- (--)
040002(d) 547 101 Market BP Ca,Na Ba,S 313.0 (75.0) 84.1 (168.2) 21.0 (42.0) B
Tissue A, BS
040006(e)(£f)13] 89 Tissue BP NH3,A S 346.8 (83.1) -- (-=) -- (~--)
Market
040007 (e)(g)135 100 Market BP NH3,A None 196.1 (47.0) 421.3 (842.5) - (--)
040008(d) 964 78 Tissue BP/DR  NI3,A Ba,S 186.5  (44.7) -- (--) -- (--)
Market
040009 (4) 566 41 Writing DR Mg0, BS S 83.9 (20.1) 48.9 (97.7) 28.6 (57.1) BF
Market
040010(h) 244 32 Glassine BP Ca,A S 290.9 (69.7) 27.9 (55.8) 51.3 (102.5) B
Package
040011(d) 284 39 Writing BP Ca,A Ba,S 97.6 (23.4) 45.0 (89.9) 25.9 (51.8) BF
Thin
040012(d) 270 72 Writing DR NH3,A Vr 225.3 (54.0) 58.5 (117.0) 90.0 (180.0) B
Printing
040013(d) 289 56 Printing DR Mg0,BS S 136.5 (32.7) 41.4 (82.8) 31.9 (63.7) BF
040014(d) 146 59 Writing BP Ca,A S 170.3 (40.8) 109.4 (218.7) 19.3 (38.6) BF
Laminating
040015 155 100 Market BP/DR  Ca,BS S -- (--) -- (--) - (--)
040016 (d) 437 61 Writing DR NH3,BS S 159.4 (38.2) 109.3 (218.5) 140.2 (280.3) F
040017 (d) 412 42 Printing BP Ca,A S 116.4 (27.9) 97.1 (194.2) 37.1 (74.1) BF
Market
040018(d) 359 34 Tissue DR Ca,A S 131.4 (31.5) 74.2 (148.4) 65.1 (130.2) BF
040019(i) (c) 52 Tissue DR NH3,A Vr 58.8 (14.1) - (--) - {(--)
040020(d) 671 57 Tissue DR NH3,A Ba 100.6 (26.1) 36.3 (72.5) 11.9 (23.7) BF
Average 58(j) 156.5 (37.5) 68.9 (137.7) 50.0 (99.9)
BPT_Raw Waste Load
Blow Pit Wash
Bisullite-Surface 186.0 (44.5) 116.0 (232.0) 90.0 (180.0)
Bisulfite-Barometric 221.0 (53.0) 116.0 (232.0) 90.0 (180.0)
Acid Suliite-Surface 186.0 (44.5) 121.0 (242.0) 90.0 (180.0)
Acid Sulfite-Barometric 221.0 (53.0) 121.0 (242.0) 90.0 (180.0)
Drum Wash
Bisulfite-Surface 186.0 (44.5) 134.0 (168.0) 90.0 (180.0)
Bisulfite-Barometric 221.0 (53.0) 134.0 (168.0) 90.0 (180.0)
Acid Sulfite~Surface 186.0 (44.5) 103.5 (207.0) 90.0 (180.0)
Acid Sulfite-Barometric 221.0 (53.0) 103.5 (207.0) 90.0 (180.0)
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TALE V-9 (Continued)

Average of NH3 base acid mills 170.7 (40.9) 47 .4 (94.8) 51.0 (101.9)

Average of NH3 hase bisulfite mills 159.4 (38.2) 109.3 (218.5) 140.2 (280.3)

Average of Mg(O base bisulfite mills 110.2 (26.4) 45.2 (90.3) 30.2 (60.4)

Average of Ca base only and acid only mills 128.9 (30.9) 81.4 (162.8) 136.9 (73.7)

Average of Ca base acid mills with drum wash 131.4 (31.5) 74.2 (148.4) 65.1 (130.2)

Average of Mills with SBPT BOD5 152.7 (36.6) 66.1 (132.2) 36.8 (731.5)

(a) F - miil with £ BPT flow; B - mill with <BPT BOD5.

(b) Pulp was not bleached at this mill and data are therefore not included in averages. Mill is now closed.

(¢) Production data held confidential.

(d) Raw waste flows from these mills were used to develop 'he empirical relation between raw waste flow and percent sulfite
pulp produced on-site (see Figure V-19).

(e) Pulp mill operations were shut down shortly after data were gathered. This mill did not employ a recovery system. Data
are not incinded in the averages.

(f) The pulp mill operations were shut down. Operations a! this mill are now representative of the Nonintegrated-Tissue Papers
subcategory.

(g) Mill is now closed.

(h) This mill produces glassine papers. Data are not inclnded in the averages as effluent is not considerrd typical of
the subcategory.

(i) Only a portion of raw waste load was reported. Mill data not included in averages.

(j) The average percent sulfite pulp produced on-site is bised on those mills used to develop the empirical relation between

flow and percent sulfite pulp (see footnote d).



At mills in these subcategories, a sulfite cooking process is employed
to produce pulps from which writing, printing, business, and tissue
papers are made; pulps are produced using calcium, sodium, ammonia,
and magnesium cooking bases. The average quantity of papergrade
sulfite pulp produced at these mills is 58 percent of the total raw
material furnish.

Spent liquor recovery systems employed in this subcategory range from
no recovery to the use of spent 1liquor evaporation systems in
conjunction with modern kraft-type and fluidized bed recovery furnaces
and incinerators. As shown in Table V-9, mills where recovery systems
are not employed have significantly higher flow and BOD5 raw waste
loadings than mills where recovery is practiced. Two mills without
recovery systems have recently been closed 1leaving only one mill
without an adequate recovery system.

BPT effluent limitations were established for two separate papergrade
sulfite subcategories: drum wash and blow pit wash. Allowances were
provided for acid sulfite cooking of sulfite pulp and for mills with
barometric condensers. Therefore, available raw waste load data have
been reviewed with respect to the type of washing system, condenser,
and cooking ligquor used.

The trend in the industry has been to the use of drum washing systems.
Since 1976, drum washing (vacuum washing) systems have been installed
at two additional mills. Figures V-17 and V-18 present information on
the effect of washing processes on raw waste load BOD5 and flow. Raw
waste flow and BOD5 data from five papergrade sulfite mills have been
excluded from the plots shown in Figures V-17 and V-18. Mill 040001
has been eliminated because pulp is not bleached at this mill. Mills
040007 and 040006 have been eliminated because recovery systems are
not employed at these mills. Mill 040010 has been eliminated because
of its significantly higher flow relative to other mills in the
subcategory. It should be noted also that BOD5 raw waste load at this
mill 1is the 1lowest 1in the subcategory. Mill 040019 has been
eliminated because only a portion of its raw waste load was reported.
No significant difference in either the raw waste BOD5 or flow for
mills using blow pit washing compared to drum washing was found.

As illustrated in Figures V-17 and V-18, the percentage of sulfite
pulp production relative to total production was determined to be a
more significant factor than the type of washing system employed.
Figure V-19 presents an equation, developed using a least squares fit
method, that relates raw waste flow to the percentage of on-site
sulfite pulp production. The correlation coefficient squared
(r2=0.87) reflects the good statistical correlation of the regression.

Figure V-20 presents a plot of BOD5 raw waste load versus the
percentage of sulfite pulp produced relative to total production.
Information is presented on the type of chemical base and cooking
process. There is no apparent correlation between BOD5 raw waste load
and the cooking process (acid or bisulfite) or cooking base (calcium,
sodium, ammonia, and magnesium) used.
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FIGURE V-18
EFFECT OF WASHING PROCESS ON RAW WASTE FLOW
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Figure V-21 presents information on the effect of condenser type on
wastewater discharge. There 1is no apparent correlation between raw
waste flow and the type of condenser used.

Groundwood-Thermo-Mechanical. Data are available for two mills that
produce only groundwood-TMP pulp on-site. However, the number of TMP
installations employed at complex mills in the integrated
miscellaneous grouping has increased in recent years. All available
data on raw waste load characteristics resulting from
groundwood-thermo-mechanical pulping operations are presented in Table
V-10. 1Included in the table are data representative of TMP production
at an 1integrated miscellaneous mill where groundwood and unbleached
sulfite pulp are produced to manufacture newsprint and some market
pulp. The data for this mill reflect the BOD5 contribution that would
be expected from the production of newsprint from TMP pulp.

EPA reviewed the raw waste 1load information used to establish BPT
effluent limitations for the groundwood-thermo-mechanical subcategory.
The Agency found that the raw waste load was actually based on a mill
where chemicals were added prior to refining. As shown in Table V-10,
EPA revised the BPT BOD5 raw waste load to reflect the average load at
mills where wood chips are pre-softened by heating, with no addition
of chemicals.

Groundwood-CMN Papers. Available data on wastewater discharge and
BOD5 and TSS raw waste loads are presented in Table V-11 for six mills
where groundwood pulp 1is produced on-site using either stones or
refiners. Average on-site pulp production 1is 73 percent based on
total mill production. Major products include newsprint, molded, and
other coarse and specialty groundwood products. Raw waste 1load
characteristics are relatively constant for all mills representative
of this subcategory with the exception of one mill (No. 052016) as
presented in Table V-11. Average raw waste loads for this subcategory
are higher than those used 1in the development of BPT limitations.
Figures V-22 and V-23 present plots of raw waste flow and BOD5 versus
the percentage of groundwood pulp produced relative to total
production. No correlation is evident for either BOD5 or flow
relative to the percentage of groundwood pulp used.

Groundwood-Fine Papers. Data are available on eight mills
representative of this subcategory. Table V-12 presents available
data on flow, BOD5, and TSS raw waste loadings. Printing grades of
paper, both coated and uncoated, are produced at these mills from
groundwood pulps produced on-site. Groundwood pulp relative to total
production varies from 31 to 82.5 percent and averages 47 percent.
The remainder of the furnish may be filler or coating pigments as well
as purchased softwood and, to a lesser extent, hardwood pulps.

Raw waste flow and BOD5 have been plotted versus the percentage of
groundwood pulp manufactured on-site relative to total production.
These plots are presented on Figures V-24 and V-25. No apparent
correlation exists between either BOD5 or £flow to percentage of
groundwood pulp manufactured.

147



gvl

RAW WASTE FLOW ~ kl/ kkg (ib/ton)

FIGURE V-21
EFFECT OF CONDENSER TYPE ON RAW WASTE FLOW
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TABLE V-10

SUMMARY RAW WASTE LOAD DATA
GROUNDWOOD-THERMO-MECHAN1CAL SUBCATEGORY

Production Profile - R Raw Waste Load I
Pulp (%) Product Flow BOD5 TSS
Mill No. THP __ Other GWD (t/D) ~ Type ki/kkg (kgal/t) kg/kkg  (ib/t)  kg/kkg _ (Ib/t)  <BPT(a)
070001 90 0 155 Coarse, Uncoated 81.4 (19.5) 19.0 (38.0) 41.3 (82.5) BF
Printing

070002(b) 88 12 497 Newsprint 33.4 (8.0) 16.2 (32.3) 43.4 (86.7) BF
040003(c) -- -- -- Newsprint -- (--) 28.5 (57.0) == (=)
Average 57.6 (13.8) 21.2 (42.4) 42.3 (84.6)
BPT Raw Waste Load 88.0 (21.1) 39.2 (78.4) 39.9 (79.8)
Assumed BPT Raw Waste Load 88.0 (21.1) 21.2 (42.4) 39.9 (79.8)
Average of Mills with £BPT flow 57.6 (13.8) 17.6 (35.2) 42.3 (84.6)
Average of Mills with £ Assumed BPT BODS 57.6 (13.8) 17.6 (35.2) 42.3 (84.6)

(a) F - Mill with SBPT flow; B - Mill with £ Assumed I'PT BOD5.

(b) Supplemental data submitted by mill for 3/79 - 7/79.

(c) Data are representative of groundwood-thermo-mechanical operation;
because other pulping operations are employed, mill is currently
classified as integrated miscellaneous.
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TABLE V-11

SUMMARY RAW WASTE LOAD DATA
GROUNDWOOD~CMN PAPERS SUBCATEGORY

Y __Production Profile o Raw Waste Load

_..GWD Furnish . Product Flow BODS o TSS
Mill No. %  (t/d) (1/d) . Type kl/kkg (kgal/t)  kg/kkg (1b/t) kg/kkg (1b/t) SBPT(a)
052015 78.7 74 94 Newsprint, Fine 99.7 (23.9) -- (--) -- --)
052016 79.2 369 465 Newsprint 46.7 (11.2) 20.0 (40.0) -- (--) F
054004 (L) 61.5 39 64 Molded 94.3 (22.6) 27.0 (53.9) 103.6 (207.2) F
054006 (c) 72.4 (c) (¢) Molded 109.3 (26.2) 19.1 (38.2) 56.4 (112.7)
054010(b) 72.7 8 11 Molded 121.9 (29.2) -- (--) -~ (--)
054015 iv.5 693 983 Newsprint, 118.9 (28.5) 21.4 (62.1) 47.3 (94.5)

Specialties

Averuge 72.5 98.5 (23.6) 21.9 43.7) 69.1 (138.1)
BPT Raw Waste Load 99.3 (23.8) 17.4 (34.8) 48.5 (97.0)

(a) F-Mill with $BPT flow.
(b) Mill is now closed.
(¢) Production data held confidential.
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FIGURE V-22
RAW WASTE FLOW VERSUS PERCENT GROUNDWOOD PULP ON SITE
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Production Profile

GWD Pulp ____ Product
Mill No. _ &) ()  Type
052003 51.0 535 Printing 88.
052004 31.0 481 Coated 65.
052005 39.1 755 Printing 55.
052007 58.0 224 Printing 96.
052008 41.8 787 Coated 54.
052013 38.5 (a) Coated 70.
052014 34.0 285 Coated 54.
054014 82.5 76 Printing 61

Specialties

Average 47.0 68.
BPT Raw Waste Load 91.
Average of Mills with SBPT flow 64.
Average of Mills with SBPT BOD5 66 .

TABLE V-12

SUMMARY RAW WASTE LOAD DATA
GROUNDWOOD-FINE PAPERS SUBCATEGORY

Flow

1

9

__ ki/kkg  (kgal/t)

Row Waste Load

(21.
(15.
(13.
(23.
(13.
(16.
(13.

(14.

19
8)
3)
2)
1)
8)

b

BODS
kg/kkg (b/L)
12.2 (24.3)
28.6 (57.2)
27.8 (55.6)
-- --)
10.1 (20.1)
15.6 (31.2)
12.0 (24.0)
l6.8 (33.6)
17.6 (35.1)
16.7 (33.3)
17.6 (35.1)
12.5 (24.9)

(a) Production data held confidential.

(b) F-Mill with SBPT flow; B-Mill with SBPT BOD5.

,,,,, _Tss
kg/kkg __ (Ib/t)
61.0 (122.0)
79.2 (158.4)
56.7 (113.3)
-- )
56.0 (112.0)
41.4 (42.7)
36.9 (73.7)
46.6 (93.2)
54.0 (107.9)
52.5 (105.0)
54.0 (107.9)
48.8 (97.6)

<BPT
HON

BF
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FIGURE V-24
RAW WASTE FLOW VERSUS PERCENT GROUNDWOOD PULP ON SITE

GROUNDWOOD-FINE PAPERS SUBCATEGORY

Ho (26.4?

100 (24.0) 1

90(21.6)

80(19.2)4

70 (16.8)4 [}

60 (14.4)4

50 {12.0) T T T T v 1
20 30 40 50 60 70 80 90 100

PERCENT GROUNOWOOD PULP ON SITE



SSq

RAW WASTE BODS - kg/kkg (Ib/ton)

30 ‘GOW

25 (50)4

20(40) 4

15 (30)4

10 (20)

5(10)4

0{0)

FIGURE V-25
RAW WASTE BODS VERSUS PERCENT GROUNDWOOD PULP ON SITE
GROUNDWOOD-FINE PAPERS SUBCATEGORY

20

T T T ¥ ) T U

o
30 40 50 60 70 80 90 100
PERCENT GROUNDWOOD PULF ON SITE



Integrated Miscellaneous Mills. Available data on wastewater
discharge and BOD5 and TSS raw waste loadings at all remaining mills
with on-site production of pulp(s) are tabulated in Table V-13. At
these mills, multiple pulping operations or miscellaneous pulping
processes not adequately described by specific subcategory definitions
are employed. Information 1is also provided on the types of pulp(s)
produced and the various products manufactured on-site.

Deink. Flow, BOD5, and TSS raw waste load data are available on 20
mills representative of this subcategory and are shown in Table V-14.
At these mills, printing grades of paper, tissue, or newsprint are
produced.

Raw waste flow and BOD5 data were evaluated to determine if the type
of product manufactured or the percentage of deinked pulp relative to
total production affects raw waste loadings. 1In Figures V-26 and V-
27, data on flow and BOD5 are plotted relative to the percentage of
deink pulp produced on-site. No apparent correlation exists between
flow and BOD5 raw waste loads as a function of the percentage of
deinked pulp produced on-site.

However, because of differences in flow and BOD5 raw waste loads, EPA
concluded that the deink subcategory should be divided into three
separate groupings: fine, tissue, and newsprint. Generally deink
mills where tissue is produced exhibit the highest flow, BOD5, and TSS
raw waste loads, while mills where newsprint 1is produced have the
lowest raw waste loads. The average raw waste loads for each of these
product sectors is shown on Table V-14.

Tissue from Wastepaper. Data are available for 21 mills
representative of this subcategory. Principal products are sanitary
and industrial tissue, 1including industrial packaging, wadding, and
packaging and wrapping tissue. At these mills, mixed wastepaper is
generally processed with little preparation, except for screening and
cleaning prior to paper production on the papermachine.

Table V-15 presents available data on wastewater discharge and BODS
and TSS raw waste loadings. There are nine mills where industrial
grades and 12 where sanitary grades of tissue are made. There are no
significant differences 1in raw waste loadings for industrial grade
mills compared to sanitary tissue mills.

Paperboard from Wastepaper. Data are available for 146 mills
representative of this subcategory, which is the largest in terms of
number of mills in the pulp, paper, and paperboard industry. Raw

waste load data are presented in Table V-16. Flow, BOD5, and TSS raw
waste loadings are low compared to other industry subcategories. Mill
sizes range from 0.5 to 871 kkg/day (0.6 to 960 tons/day), averaging
129 kkg/day (142 tons/day). Products made at mills in this
subcategory include linerboard, corrugated board, chip and filler,
folding boxboard, set-up box, gypsum board, and other construction
boards, packaging materials, and automotive boards. At most mills,
three or more types of products are produced on-site.
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TABLE V-13

SUMMARY RAW WASTE LOAD DATA
INTEGRATED MISCELLANEOUS MILLS

Raw Waste Load

Production Profile (t/d Furnish)(a) Flow BODS TSS

Mill No. A B C n E F G Total  kl/kkg (kgal/t) kg/kkg (1b/t) kg/kkg  (1b/t)
010010 41K 798UK  903USK -- -- -- 112 1,854 131.9 (31.6) 15.3 (30.6) 9.4 (18.8)
010011 3K 156U 865U -- 454 -- - 1,478 58.0 (13.9) 10.5 (21.0) 22.2 (44.4)
010012 209K 335UK  336UK -- -~ -- 9 889 123.9 (29.7) 18.6 (37.2) 12.4 (24.8)
010013 101K 751UK -- -- -- -- -- 852 109.7 (26.3) 22.0 (43.9) 59.1 (118.1)
010014 137K 1,193V -- -- .- -- -- 1,330 86.8 (20.8) 19.6 (39.1) 17.2 (34.3)
010015 232K 264U 682U -- -- -- -- 1,178 42.1 (10.1) 19.6 (39.2) 27.3 (54.6)
010022 140K -- 1,007V -- -- - -- 1,146 60.9 (14.6) 38.3 (76.5) - --

010026 135K 505UK -- -- -- 208K 33K 881 179.9 (43.1) 52.3 (104.5) 60.3 (126.5)
010027 (b) ) (b) (b) (b) (b) (b) (b) 111.0 (26.6) 34.5 (68.9) -- --

010039 -- -- 617U -- 326 -- -- 943 -- -- -- -- - --

010050 615K -- 750U -- -- -- -- 1,365 -- “- -- -~ - --

010056 -- -- 1,5%0U8K -- -- -- -- 1,590 73.4 (17.6) 32.7 (65.4) 21.7 (43.4)
010059 -- - 93408 .- -- -- -- 934 57.6 (13.8) 15.5 (31.0) 29.5 (58.9)
015010 638UK .- 259U8 23K .- -- -- 920 105.2 (25.2) 50.7 (101.4) 55.0 (110.0)
030003 -- 310U 975US  878W -- -- -- 2,163 73.0 (17.5) 18.9 (37.7) 20.2 (40.4)
030007 -~ 633UK  528KU -~ -- -- - 1,161 138.5 (33.2) 36.2 (72.3) 229.0 (458.0)
030008 20K 416UK 406K -- -- 245 - 1,087 173.6 (41.6) 38.4 (76.7) 8.3 (16.5)
030011 251K -- -~ 394K -- -- -- 645 157.3 (37.7) 132.0 (63.9) 76.3 (152.5)
030014 -- 169K -- 527K -- 713 11K 1,420 -- -- -- -- -- --

030016 -- -~ 1,137UK -- -- -- -- 1,137 131.4 (31.5) 25.2 (50.3) 52.3 (104.6)
030017 (b) (b) (b) (b)  (b) (b) (b) ) 255.0 (61.1) 65.8 (131.5) 57.5 (115.0)
030019 494 -- -~ 100KG 226 - - 820 -- -- -- -- -- --

030021 698 -- -- 292E 593 -- -- 1,583 88.5 (21.2) 27.6 (55.1) 53.2 (106.4)
030025 168K -- -- 439K -- -- -- 607 97.6 (23.4) 30.5 (60.9) 28.5 (57.0)
030029 (b) (b) (b) ) (b) (») (b) (b) 245.8 (58.9) 43.2 (86.3) 66.7 (133.4)
030035 -~ -- 1,050K -- 454 -- .- 1,504 83.9 (20.1) 32.5 (65.0) 74.4 (148.8)
030036 -- -- -- -- -- -- -- -- -- -~ -- -- -- --

030038(c)  -- -~ 1,410UK -- -- -- -- 1,410 -- -- -~ -- -- --

030040 185K 119Ky -- 431K -- 101K -- 836 160.7 (38.5) 27.9 (55.7) -- --

030041 164K -- -- 140K -- 49K -- 353 128.9 (30.9) 24.7 (49.4) 59.2 (118.3)
030043 (b) (b) (b) (b) (b) (b) (b) (b) 139.0 (33.3) 19.5 (39.0) 24.4 (48.8)
030044 92K -- 670K 854K -- -- -- 1,616 124.4 (29.8) 35.9 (71.7) 86.6 (173.2)
030050 -~ -- 1,549KS -- -- -- -- 1,549 -- -- -- -- - --

030053 -- 967UK -- -- 356 -- - 1,323 109.7 (26.3) 28.5 (57.0) 43.1 (86.1)
030054 (b) (b) OR (b) (b) (b) (b) (b) 147.7 (35.4est)47.8 (95.5) 113.1 (226.2)
030055 (b) (b) (b) (b) (h) (b) (b) (b) 161.1 (38.6) 30.6 (61.1) 43.4 (86.8)
030056 -- 413KU 168K  1,019K -- - -- 1,600 102.2 (24.5) 28.8 (57.5) 26.3 (52.5)
040003 721 -- -- -- 420L0C -- -- 493 93.1 (22.3) 39.6 (79.1) 94.3 (188.6)
040004 -- -- -- 1851 -- -- .- 185 191.5 (45.9) 98.7 (197.3) 12.2 (24.3)
040005 -- -- - -- -- 173LP -- 173 50.1 (12.0) 58.8 (117.5) 17.7 (35.4)
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iMill No.

052006
052009
052010
052011
052017
054001
054002
054003
054005
054008
054009
054011
054012
054013
054016
054017
060001
060002
060003(«¢)
080010
080011
080012
080013
080014
080015
080016
080020
080023
080025
080035(d)
080052
080054
085003(c)
105006 (c¢)
105046
105063
105064
140001
150001
150012
150014
150015
150016
150017

(b)
29006L
(b)
(b)

207M
(b}
(b)
(b)
(b)
(b)
)

(L)

(h)
()
797
5N
(b)
2T

,,.B

(b)
16GUL
(b)
(b)

(b)
(b)
(b)
(b)
(b)
(b)

(b)

C

78GR
()
(h)
29R

256GP
»
5R

(b)
)

(b)
(b)
(b)
(b)
(b)
(b)

(b

TABLE V~13 (Continued)

Production Profile {t/d furnish)(a)

Raw Waste Load

BODS

“iss

ki/kkg — (kgal/t) kg/kkg (Ib/t)  kg/kkg  (1b/t)

D E_ F G Total
506G - -- - 128 160.2
(b) (b) (b) (b) (b) 98.9
(b) (b) (b) (b) (b) 107.7
517G -- -~ - 546 68.4
- - - - 27 -
-- -- -- 36 3 -~
-- -- -- -- 112 -~
118CGK  919GK - -~ 1,037 75.9
99GK 1,412GKX -~ -- 1,565 98.5
495GP -- -- -~ 495 69.7
-- -- -- 37GP 293 --
-~ 575GLO  17GLO 592 86.8
(b) (b) (b) (b) (b) -~
10 - .- 30 45 179.4
1,201GL  456L -- 1,552 75.1
(b) (h) (b) ()] (b) 55.9
(b) ) )] (b) (b) 105.2
400MK -- -- -- 400 66.8
-- -- -~ -- 207 80.1
13GT -- - -~ 13 350.9
(b) (b) (b) (b) (b) 96.4
(b) (b) (b) (b) (b) 1,256.1
(b) (b) (b) (b) (b) 131.9
(b) (b) b) (b) (b) 154.8
(b) (b) (b) (b) (b) 301.7
(b) (b) (b) (b) (b) 43.0
- -- -- 11T 11 1,684.2
36TP -- -~ -- 36 131.0
(b) (v) (b) {b) (b) 217.8
147 -- -- - 14 250.8
60PKT -~ - 3P 63 53.8
53T -- -~ -- 53 -~
-- -- - -- 3 12.9
. - -— - 7. -
- -- - 6T 6 336.8
-- -~ -- 32N 32 467.8
-~ -- - 21T 21 842.5
(b) (b) (b) (b) (b) --
-- -- -~ - 150
(b) (b) {b) (b) (b) 241.2
-- -- -- -- 79 42.6
- - - - - 5 -
(b) (b) (b) (b) (b) 162.3
-- -- .- - 2 154.4

(38.4) 27.0 (53.9) 70.8
(23.7est)14.4 (28.7est) 12.1
(25.8)  24.7 (49.4) 69.5
(16.4) 13.6 (27.2) 51.6
(18.2) 12.0 (24.0) 55.8
(23.6) 26.6 (53.2) 44.8
(16.7) 12.1 (24.2) 39.6
(20.8) 26.2 (52.4) 72.7
(43.0) 17.9 (35.8) 97.4
(18.0) 21.9 (43.8) 18.8
(13.4) 12.8 (25.5) 42.7
(25.2) 43.0 (86.0) 18.8
(16.0) 31.3 (62.5) 103.5
(19.2) 45.7 (91.3) 55.3
(84.1) -- -- 28.5
(23.1) 7.4 (14.7) --
(301.0) 29.3 (58.6) -
(31.6) 3.9 (7.8) ~-=
(37.1) 7.6 (15.1) --
(72.3) 3.6 (7.2) --
(10.3) 6.8 (13.6) ~--
(403.6) 46.8 (93.6) 32.0
(31.4) 40.3 (80.6) 47.9
(52.2) 49 .4 (98.8) 100.2
(60.1) 31.4 (62.8) 51.8
(12.9)  14.5 (28.9) 38.2
(3.1) 2.8 (5.6) 14.1
(80.7) 46.3 (92.5) 73.3
(112.1) 104.4 (208.7) 102.8
(201.9) 140.5 (281.0) 167.3
Self-Contained--------
(57.8) 18.5 (37.0) 11.4
(10.2) 41.8 (83.6) 13.7
(38.9) 200.7 (401.3) 328.1
(37.0) 71.1 (142.2) 48.3

(141.6)
(24.2est)

(138.9)

(103.2)

(111.5)
(89.5)
(79.1)

(145.3)
(194.8)
(37.6)
(85.4)
(37.5)
(207.0)
(110.6)
(57.0)

(63.9)
(95.8)
(200.3)
(103.5)
(76.3)

(28.1)
(146.5)
(205.6)
(334.5)

(656.1)
(96.5)



TABLE V-13 {(Continued)

Raw Waste Load

Production Profile (t/d furnish) (a) Flow BOD5 o T8S .
Mill No. A B C D E F G Total k1l/kkg (kgal/t) kg/kkg (1b/t)  kg/kkg _ (ib/t)
150018 85T -- -~ -~ -- - - 85 122.7 (29.4) 3.8 (7.6) 11.8 (23.5)
150020 8N - - 123N -- -- - 131 -- -- 577.6 (13155.2) 441.0 (882.0)
150026 18T -~ - - - -- - 18 74.7 (17.9) -- - 67.6 (135.2)
150029 (b) (b) (b) (b) (b) (b) (b) (b) -- -- ~-- -~ - --
(a) Product Designations Furnish Designations
G. Groundwood
A. Market Pulp K. Kraft, bleached
B. Packaging and Converting Products U. Kraft, unbleached
C. Board and Construction Products S. Semi~Chemical
D. Printing Writing and Related Papers T. Cotton
E. Newsprint R. Recycled Pulp (Wastepaper)
F. Sanitary Tissue N. Non-wood (Other than cotton, includes synthetics)
G. Other - Includes specialty, thin, synthetic, M. Chemi-Mechanical
non-wood (other than cotton writing), L. Sulfite
construction, and molded papers. P. Greater than 50% purchased pulp
0. Thermo-Mechanical
X. Soda
Y. Deinked

(b) Production data held confidential.

(c) Mill is closed.

(d) Mill was an integrated miscellaneous mill at time of data collection, but has subsequently ceased pulping operations
and is now classified as Nonintegrated-Fine Papers (Cotton Fiber Furnish).



Production Profile

SUMMARY RAW WASTE LOAD DATA

TABLE V~-14

DEINK SUBCATEGORY

Furnish (t/d) Raw Waste Load
. Purch (t/d) Product Flow BODS TSS SBPT

Mill No. (t/d)(a) %(b) WP Pulp Broke (t/d) Type kl/kkg (kgal/t) kg/kkg (1b/t) kg/kkg  (1b/t) (¢)

Deink Fine

140005 188 51 -- 166 19 379 Uactd Print 100.1 (24.0) 17.4 (34.8) 197.3 (394.6) BF
Writing

140007 185 57 55 54 41 349 Ctd & Unctd 53.8 (12.9) 55.0 (110.0) 162.1 (324.1) BF
Printing

140008 77 62 9 10 29 128 Unctd Print 114.8 (27.5) 72.8 (145.5) 189.0 (377.9) B
Writing

140017 (d) 61 (d) (d) (4) (d) Ctd Priant 126.0 (30.2) 20.4 (40.7) 216.0 (432.0) B

140019 43 60 - 8 18 65 Unctd Print 44.7  (10.7) 20,9  (41.8) 106.0 (211.9) BF

Average 88.1 (21.1) 37.3 (74.6) 174.1 (348.1)

BPT Raw Waste Load 102.0 {24.4) 90.0 (180.0) 202.5 (405.0)

Average of Mills with SBPT flow 66.4 (15.9) 31.1 (62.2) 155.1 (310.2)

Average of Mills with SBPT 30D5 88.1 (21.1) 37.3 (74.6) 174.1 (348.1)

Deink Tissue

140010 (d) 50 (d) (d) (d) () San Tissue 118.1 (28.3) 55.8 (111.6) 113.9  (2¢7.73 z

140029 (e) 20 73 -- 6 -~ 22  San Tissue -- (~=) - (=-) == (==)

140030(f) 60 40 30 30 - 100 San Tissue 5.1 (18.0) 56.7 (113.4) 166.6 (333.2) BF

140011 (d) 96 (d) (d) (d) (d) San Tissue 90.6 (21.7) 104.3 (208.5) 292.1 (584.2) F

140014 (d) 94 (4} (d) (4) (d) San Tissue 90.6 (21.7 73.2 (146.3) 225.8 (451.5) BF

140015 (d) 100 (d) (d) (ad) (d) Tissue 139.8 (33.5) - (-=) - (==)

140018(g) 36 97  -- -~ 1 "36 Ind Wrap,Tissue 25.5 (6.1) - (--) - (==) F

140021 170 87 - - 20 150 San Tissue 205.7 (49.3) 80.3 (160.5) 247.3 (494.5) B

140022 56 48 -— 26 [ 50 San Tissue 166.9 (40.0) - (=~) -—- (--)

140024 (d) 100 (d) (d) (d) (d) San Tissue 203.2 (48.7) 148.3 (296.5) 320.8 (641.6)

140025 92 85 - 4 11 100 San Tissue 62.6 (15.0) 35.9 (71.8) 161.6 (323.2) BF

140028 (d) 99 (d) (d) (d) (d) San Tissue 156.1 (37.4) 112.6 (225.1) 375.2 (750.3)

Average 136.9 (32.8) 87.2 (174.3) 251.0 (501.9)

BPT Raw Waste Load 102.0 (24.4) 90.0 (180.0) 202.5 (405.0)

Average of Mills with SBPT flow 81.4 (19.5) 7101 (142.2) 226.5 (452.0)

Average of Mills with SBPT BODS 119.3 (28.6) 61.3 (122.6) 192.1 (384.2)

Deink Newsprint(g)

140002(h}

140003 (h)

140013 (h)

Average 67.6 (16.2) 15.9 (31.7) 96.8 (193.5)

(a) Wastepaper to deink process.

(b) Percentage of deink pulp used calculated by subtracting wastepaper, purchased pulp, and purchased broke from final

daily production, assuming this is equal to the amount of deink pulp utilized, then dividing by the final daily pro-

ductien.
(e} F - Mill with SBPT flow.
B - Mill with SBPT BOD5.

(d) Production data held confidential.
(e) Self-contained; not included in averages.

(f) Operates with low deink use.

Not included in averages.
(g) Produces a coarse grade and recirculates approximately 50% of its treated effluent. Not included in averages.
(h) Production and raw waste load data held confidential. N
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FIGURE V-26
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RAW WASTE BODS - kg /kkg (1b/ton)

FIGURE V-27
RAW WASTE BODS VERSUS DEINK PULP PRODUCED
DEINK SUBCATEGORY
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SUMMARY RAW WASTE LOAD DATA
TISSUE FROM WASTEPAPER SUBCATEGORY

TABLE V-15

Raw Waste Load

Production Flow BODS TSS
Mill No. (t/d) k1l/kkg (kgal/t) kg/kkg (1b/t) kg/kkg (1b/t) SBPT(b)
I. Industrial Tissue
090002 19.5 72.6 (17.4) -- (-=) -- (--) F
085004 47.0 141.9 (34.0) 22.4 (44.7) 106.4 (212.8)
085006 (a) 138.1 (33.1) 37.6 (75.1) 103.3 (206.5)
090006(c) 10.5 29.2 (7.0) -- (=-) 46.7 (93.3)
100005 15.2 62.2 (14.9) 14.2 (28.4) 38.0 (76.0) BF
100011 11.2 2  e===sveccccmccceccccsce- Self-contained-~-=-===sce-cccccacscaaa
100012(c) 7.0 35.5 (8.5) -- (-=) -- (--)
100015 5.5 = esmcescesccccecceceena- Self-contained--~dr~r=mercccmccncccena
100001 (a) 84.7 20.3 6.5 (13.0) 13.3 (26.5) BF
Average w/o 99.7 (23.9) 20.2 (40.3) 65.3 (130.5)
Self-Contained Mills .
I1. Sanitary Tissue
090004 20.0 59.7 (14.3) - (--) -- (--) F
090010 (a) 76.8 (18.4) 18.8 (37.6) 59.4 (118.7) F
100002 7.5  eeccceccmcscccaccccea- ~--Self-contained-----~-~=ccemceccccccaan
100003 83.0 51.7 (12.4) 8.7 (17.3) 9.2 (18.4) BF
100004 15.0  ececmcmccencccecncacna. Self-contained~=~-==~-~ ~eremcccereencen—
100007 (d) 20.0  ~ecccmmcccccccrammmmnas Self-contained-~~===vs~ceccccrcrnncan
100008 16.0  esecccemmcccceccoccccns-e Self-contained--====c~mcecceccccccacan
100013 20.0 156.5 (37.5) 9.3 (18.6) 88.9 (177.8) B
100016 7.3 237.9 (57.0) 53.5 (107.0) 128.0 (255.9)
105007 (c) 11.9 22.1 (5.3) - (--) -- (-=)
090014 40.7 138.5 (33.2) 22.0 (44.0) 68.2 (136.3)
100014(c)(d) 20.7 9.2 (2.2) - (=-) - -=)
Average w/o 120.2 (28.8) 22.5 (44.9) 70.7 (141.4)
Self-Contained Mills
Overall Average w/o 111.0 (26.6) 21.5 (42.9) 68.3 (136.5)
Self-Contained Mills
BPT Raw Waste Load 105.0 (25.2) 14.5 (29.0) 110.5 (221.0)
Average of All Mills
with SBPT flow 68.0 (16.3) 12.1 (24.1) 30.0 (59.9)
Average of All Mills .
with SBPT BODS 88.9 (21.3) 9.7 (19.3) 37.4 (74.7)

(a) Production data held confidential.

(b) F-Mill with SBPT flow; B-Mill with SBPT BODS.
(c) Extensive wastewater recycle performed; not included in averages.
(d) Mill is now closed.
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TABLE V-16

SUMMARY RAW WASTE LOAD DATA
PAPERBOARD FROM WASTEPAFER SUBCATEGORY

Production Profile (t/d) (a) e Raw Waste Load

v91

Percent
Mill Corrugated _  Flow __~ _  BOD5 ... Tss
No. A B Cc D E F___G Total  Furnish  kl/kkg (kgal/t)  kg/kkg  (ib/L)  kg/kkg  (ib/t) S$BPT(b)
Noncorrugating Medium Furnish
085002 - - - - - - 35 35 56  —-mmmmeeemmmeeemo—- Self-Contained--~~--~~---r-c--cvecuox
085009 - - - - - - 90 90 6 37.1 (8.9) 8.9 (17.7) 12.6 (25.2) B
110001(e) 300 250 240 170 - - - 9260 59 28.4 (6.8) 12.5 (25.0) 19.3 (38.5) F
110002 - - 45 - - - - 45 33 0.4 (0.1) 2.0 (3.9) 10.8 (21.5) FB
110003 (e) (c¢) (c) (c) (c) (c) (c) (c) (c) 19 20.9 (5.0) - (--) -- (--) F
110004 - - - - 178 - - 178 10 15.9 (3.8) 13.0 (25.9) 12.1 (24.2) F
110005 - - 16 130 16 - - 162 46 -- (--) -- (--) -~ (--)
110006 - ~ - 127 - - - 127 24 10.0 (2.4) 32.3 (64.6) 23.6 (47.2) F
110007 - - - 170 - - - 170 18 —-mmememmmemmmeeo Selfl-Contained~=----~-mmccmmcmmena
110008 - - - 58 14 - - 72 45 16.3 (3.9) 20.3 (40.6) 6.4 (12.8) F
110009 - - 94 - - - - 94 7 23.4 (5.6) 3.6 (7.1) 8.2 (16.3) ¥B
110011 - - 14 35 - - 122 171 40 17.9 (4.3) 7.3 (14.6) 11.1 (22.2) FB
110012 - - - 208 - - - 208 18 15.9 (3.8) 4.5 (9.0) 10.3 (20.6) ¥R
110013 - - (410 C+D) - - - 410 22 25.5 (6.1) 12.5 (25.0) 35.9 (71.7) ¥
110015 - - - - - - 79 79 0 Self-Contained-
110016 - - - - - - 49 49 o Seif-Contoined--------mme coommmme
110017 - - - - - - 84 84 0 -- (--) -- 3
110018  ~--e--ommmee no data given-----~-----v~meceuo— 49 meemememcmeeeoeeo Self-Contained------~~-=~-~r---—--—u-
110019 - - - 18 25 - 36 79 20 -= (--) - (--) -- (--)
110020 - - - 9 23 - 54 86 17 -- --) -- --) -- (--)
110022 - - - 23 - - 17 40 28 76.4 (18.3) 14.1 (28.2) 29.8 (59.6)
110023 - 138 - - - - - 138 56 - (--) - --) -- --)
110024 - 223 90 - - - 24 337 71 4.2 (1.0) 3.2 (6.3) 2.3 (4.5) KB
110026 - - - - - - 150 150 0  mmmmemeeeemmenoe-- Self-Contained--~-=-=~~~-----m~e-ooo
110029 - - 2 - - 133 - 135 63 9.6 (2.3) 7.5 (14.9) 8.8 (17.5) FB
110031 - - - - - 150 - 150 44 7.1 (1.7) -- (--) - --) F
110032 - - - 74 - - - 74 61 -- (--) -- (--) -- (--)
110033 96 - - - - - - 96 82 meeeememsomeceeeoo Self-Contained---~-~---ccc-oou-cooo
110034 - - - - - 165 - 165 31 -~ --) -- --) -- --)
110035 - - - 150 27 - 44 221 5 18.8 (4.5) 13.0 (26.0) 10.7 (21.4) F
110036 - - - 61 - - - 61 9 8.3 (2.0) 3.7 (7.3 1.3 (2.6) B
110037 - - - 89 57 - 20 166 28 memmemmemmee—-e-e- Self-Contained~--=-=~c--c-om=-w-—cuoo
110038 - - - 92 - - 3 95 16 40.9 9.8) 12.5 (24.9) 13.9 (27.8)
110039 (c) (c) (c) (c) (c) (c) (c) (c) 18 31.3 (7.5) 15.4 (30.8) 27.2 (54.3)
110040 (c) (c) (c) (c) (c) (c) (¢) (c) 16 25.0 (6.0) 9.7 (19.4) 7.9 (15.7) FR
110041 88 - 16 - - - - 104 35 35.9 (8.6) 5.2 (10.4) 4.1 (8.1) B
110043 - - 130 30 - - - 160 46 18.8 (4.5) 1.0 (1.9) 1.1 (2.2) FB
110044 - - 108 - - - - - 39 = m-mmeemmememm—eo--- Self-Contained------=-c=cercomooeoun
110045 - - 100 175 25 - - 300 34 30.0 (7.2) 1.0 (2.0) 39.3 (78.5) KB
110046 - - - - - - - 36 67 7. (8.9) -- --) 7.1 (14.2)
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Mill

No. .

110047
110048
110050
110051
110052
110053
110055
110056
110058
110059
110060
110061
110062
110064
110065
110066
110067
110068
110069
110070
110071
110072
110074
110075
110076
110077
110078
110079
110081
110082
110083
110084

110085(d) (e)

110086
110087
110088
110089
110090
110091
110092
110093
110G94
110095
110096

(c)
(c)
(c)
()

A+B+C)
(c)
(<)
(c)
(c)

(c)
(c)

TABLE V-16 (Continued)

b___E F__ G
70 100 - -
- - - 53
234 - - 5
146 - - 9
- - 95 -
300 - - -
- 55 - -
() () () (<}
(c) (o) (c) (o)
(c) () (c) (o)
(c) () (o) (c)
89 3 - 4
- - - 11
- - 76 -
- 120 - -
- - - 58
- - - 437
134 - - -
68 - - -
- - - 58
- - - 152
- - - 63
- - - 68
- - - 99
- - - 175
- - - 63
- - - 61
40 30 - -
(&) () () (o)
- - 105 -
(102 D+E - 52
85 - - -
442 - - -
43 - - -
35 - - -
3 20 - -
36 30 - -
200 - - -
91 - - -
- - 99 -
(c) () () (e)
(c} (e} () (<)

270

53
271
195

95
300
153

65
(<)
()
(c)

200
140

99
(c)
(<)

Pes cent
Coriugated
Total Furnish  kl/kkg

23

8
24
33
26
34

_Flow

12.5

_(kgal/t)

.. Raw Waste Load

BODS
6.5 (13.0)
-- (--)
10.0 {20.0)

10.7 (21.4)
2.1 (18.1)
8.1 (16.2)
16.4 (32.7)
9.2 (18.4)
10.0 (19.9)
16.5 (32.9)
-- (--)
9.1 (18.1)
11.5 (22.9)
Self-Contained
-- (--)
7.7 (15.3)
1.5 (3.0)
6.5 (12.9)
7.4 (14.8)
-~ (--)
-- (--)
10.4 (20.8)
- (--)
-- (--)
5.1 (10.2)
- (--)
- (--)
-~ --)
Sel{-Contained
5.2 (10.4)
8.9 (17.8)
3.2 (6.4)
10.2 (20.3)
Self-Contained
67.5 (135.0)
- (--)
-- (--)
11.3 (22.6)
8.0 (15.9)
3.8 (7.5)
-- (--)
-- (--)
21.7 (43.3)
-- --)

2.1
11.0
3.1

5.0

2.8
11.8

7.1
1.9

158
ke/kkg  (1b/t) ke/kkg  (Ib/0)

(4. 1)
(--)
(21.9)
(26.2)
(10.0)
(5.5)
(23.5)
(14.1)
(23.8)
(52.13)

SRPT(h)
FR

B
B
B
FR
¥
FR
FB

FR
FB
FR

B
i



TABLE V-16 (Continued)

Production Profile (t/d) (a) Raw Waste Load

991

Percent
Mill Corrugated Flow BODS TSS
No. A B [ D E F G Total Furnish  kl/kkg (kgal/t)  kg/kkg (Ab/t)  kg/kkg (1b/t) SBPT(b)
110097 1 - 93 - - - 112 206 92 15.9 (3.8) 10.3 (20.5) 2.1 (4.2) FB
110098 40 - 5 54 8 - 1 128 53 13.8 (3.3) .- (--) -- (--) F
110099 - 282 - 108 - - - 390 80 8.8 (2.1) -- (--) 1.4 (2.8) F
110100 - - 61 - - - - 61 60 12.9 (3.1) -- (-=) -~ (--) F
110101 - - - - - 198 - 198 33 9.6 (z.3) 3.5 (7.0) 3.7 (7.3) FB
110102 - - - - 50 - - 50 1] - (--) -- --) -- (--)
110103 (c) () () (c) (e () (o) (c) 80 -- (--) -- (--) -- (--)
110104 (¢) () (&) (& () () () (<) 74 -- (--) - (--) - (--)
110105 (c) () () () (e) () (o) (c) 80 1.3 (0.3) 1.6 3.1) 0.1 (0.2) FB
110106 - - - - - 192 70 262 42 12.1 (2.9) 27.8 (55.6) 16.3 (32.5) F
110107 - - - (114 D+E) - - 114 16 2 memeemmemecmmmeeee- Self-Contained-~-~~resmrrmecmcrccccccnao
110108 - - - 90 - - - 90 3 -- (--) -- (--) -- (--)
110110 (c) (c) (c) (c) (c) (c) (€3] (c) 43 9.6 (2.3) 11.2 (22.4) 13.3 (26.5) FB
110111 (c) (o) (c) () () (o) (o) (<) 21 17.1 (6.1) 3.6 (7.2) 4.2 (8.4) FB
110112 (c) (c) (c) (c) (c) (c) (c) (c) 21 8.8 (2.1) 3.4 (6.8) 5.0 (10.0) FB
110113 (c) (c) (c) (c) (c) (c) (c) (c) 62 15.9 (3.8) 5.1 (10.1) 34.0 (68.0) FB
110114 - - - 136 - - - 136 26 6.7 (1.6) 2.5 (5.0) 0.1 (0.2) FB
110115 - 6 200 - - - - 206 43 -- --) -~ --) -- (--)
110116 - - - - - - 27 27 0  ~emrececsceeecoea- Self-Contained----=-----cecoccauaao
110117 - - - 6 3 - 70 79 46 5.4 (1.3) 4.4 (8.7) 3.4 (6.7) FB
110118 (¢ (&) (&) (&) ()Y ()} (c) (c) 0 14.6 (3.5) -- (--) -- (--) F
110119 - - - - - - 54 54 44 28.0 (6.7) 6.1 (12.1) 2.8 (5.5) FB
110120 - - 30 - - - 12 42 32 10.8 (2.6) 7.5 (15.0) 1.5 (3.0) FB
110121} - 74 - - 96 - - 170 69 7.1 (1.7) 1.2 (2.64) 1.5 (2.9) FB
110123 (c) (c) () (o) (¢) () (c) (c) 53 18.4 (4.4) 11.0 (22.0) 9.4 (18.8) FB
110124 27 - 101 - - - - 128 2 45.5 (10.9) 12.8 (25.5) 32.6 (65.2)
110125 - - - 6 24 - 69 99 3 1.3 (0.3) 1.0 (2.0) 1.5 (3.0) FB
110126 - - - 195 - - - 195 29 23.4 (5.6) 0.8 (1.5) 0.5 (0.9) FB
110127 (c) (c) (c) (c) (c) (c) (c) (c) 45 52.2 (12.5) 12.5 (25.0) 19.5 (39.0)
110128 (c) (&) () () () () (o) (c) 69 -- (--) -- (--) -- (--)
110129 - - 14 76 - - - 90 38 -- --) -- (--) -- (--)
110130 (c) (c) () (¢) (c) () (c) (<) 14 6.7 (1.6) -- --) - --) F
110131(e) (¢} () (<) (c) () (c) () (c) 54 14.2 (3.4) 1.9 (3.8) 0.3 (0.6) FB
110133(e) (c) (¢} () () () () (o) (c) 74 -- (--) -- (--) -- (--)
110134 - - 38 - - - - 38 40 -- (--) - (-=) - (--)
110135 {c) (c) (c) (c) (c) (c) (c) (c) 4] mememeemeeemmeemee- Self-Contained-~~---~e-cee-ccmaua—o
110138 - - 66 41 - 11 - 118 41 18.8 (4.5) 8.9 az.7) 18.1 (36.1) FB
110140 - - - - - 220 - 220 45 -10.0 (2.64) 4.9 (9.8) 4.9 9.7) FB
110141(g) 20 - 49 30 - - 5 104 15 20.0 (4.8) -- (--) -- --) F
110142 61 - - 12 - 16 122 211 95 = —mmeme——mmeeeeo-e- Self-Contained---~=r---mmmo—oere—u-
110143 - - 85 - - - 123 208 53 9.2 (2.2) 7.0 (13.9) - (-~) FB
IlOllolé - - 7 13 42 - - 62 24 -- --) - --) -- (--)
110165(e) - - - 234 - - - 234 42 -- --) - --) -- --)
110146 - 23 20 ~ - - - 43 98 mecemeemmeeem—-eo- Self-Contained~----=-~-==---coua-—--
110147(L) - 49 15 - - - - 64 - 7.1 (1.7) 1.1 (2.2) 0.7 (1.4) FB
110148 - - - - 115 - - 115 22 10.8 (2.6} 1.8 (3.5) 2.2 (4.4) FB
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Mill

No.

110149
110150
110151
110152
150019

Production Profile (t/d) (a)

TABLE V-16 (Continued)

Raw Waste Load

BPT Raw Wasle lLoad

110010
110014
110025
110028
110030
110049
110054
110057
110073
110139

BPT Raw

Average
Average

Average

F

FB
FB
FB
FB

B

P~rcent
Corrugated Flow BOD5 T8S
A B c D E F G Total Furnish  kl/kkg (kgal/t) kg/kkg (ib/t)  kg/kkg  (1b/t) SBPT(b]
- 3 - - - - - 3 73 1.7 (0.4) -- --) -- --)
25 35 - - - - - 60 57 -— (--) - --) -- (--)
20 28 - - - - - 48 55 -- (--) - (--) -- (--)
- - (115 C+D+E) - - 115 18 12.9 (3.1) . 4.3 (8.6) 6.4 (12.8)
- - - - - - 1 0 20.0 (4.8) - (--) == (--)
Average of <100 percent corrugated furnish mills
(w/o self-contained mills) 19.2 (4.6) 9.2 (18.4) 10.4 (20.8)
30.0 (7.2) 11.3 (22.5) 11.0 (21.9)
Average of <100 percent corrugated furnish mills £BPT flow 14.2 (3.4) 8.8 (17.5) 8.7 (17.4)
Average of <100 percent corrugated furnish mills <BPT BODS 17.5 (4.2) 5.9 (11.7) 7.8 (15.5)
Corrugating Medium Furnish
- - - - - - 10 10 100 -- (--) -- --) -- (--)
- 90 - - - - - 90 100 3.3 (0.8) 13.2 (26.4) 11.1 (22.2)
45 408 - - - - - 453 100 10.8 (2.6) 19.3 (38.6) 2.3 (4.6)
- 83 - - - - - 83 100 0.8 (0.2) 0.6 (1.2) 1.3 (2.6)
- 126 - - - - - 126 100 5.0 (1.2) - (--} 5.1 (10.2)
(c) (c) (¢) (c) (c¢) (¢) (c) (c) 100 2.9 (0.7) 5.4 (10.7) 2.8 (5.6)
- 97 - - - - - 97 100 - (--) - (--) - (--)
(c) (c) (c) (c) (¢) (c) (¢) (c) 100 30.5 (7.3) 17.5 (35.0) 28.5 (57.0)
- 150 - - - - - 150 100 ------eemmseo——--- Self-Contained---~==~-----ccooooon-o
23 87 - - - - - 110 100 il =) == (--) il =2
Average of 100 percent corrugated furnish mills
(w/o self-contained mills) 8.8 (2.1) 11.2 (22.4) 8.5 (17.0)
Waste Load 30.0 (7.2) 23.0 (46.0) 11.0 (21.9)
of 100 percent corrugated furnish mills <BPT flow 4.6 (1.1) 9.6 (19.2) 4.5 (9.0)
of 100 percent corrugated furnish mills <BPT BODS 8.8 (2.1) 11.2 (22.4) 8.5 (17.0)
of All Mills (w/o self-contained mills) 18.4 (4.4) 9.2 (18.4) 10.2 (20.3)
of All Mills SBPT flow 13.4 (3.2) 8.7 (17.4) 8.3 (16.6)

Average

(a)

aOmMmIOm >

w9 nnn

Linerboard
Corrugaling

Chip & Filter Board
Folding Board
Set-up Board

Gypsum Wallboard
Other Board Products

(b} F-Mills <BPT flow; B-Mills with <BPT BODS.
(¢) Production data held confidential.

(d) Production from 2 mills.

(e) Mill is now closed.

(f) Not included in averages of mills employing corrugating furnish as corrugating data were not provided by mill personnel.

(g) Mill self-contained through spray irrigation of mill eftiuent.



Attempts were made to determine if product mix has any affect on raw
waste load characteristics. Two types of multiple regression analyses
with one dependent variable were performed on the raw waste load data
presented in Table V-16. No significant correlation was found to
exist between raw waste levels and product type.

At 19 mills, no discharge of wastewater is practiced; these tend to be
smaller mills, less than 190 kkg/day (210 tons/day), with slow-speed
machines. All product types are being produced at self-contained
mills. Table V-17 presents a summary of the method used in handling
wastewater at each of the self-contained (zero discharge) mills.

Wastepaper-Molded Products. Table V-18 presents available data on
wastewater discharge and BOD5 and TSS raw waste loadings for 15 mills
representative of this subcategory. Various molded products are
produced at these mills 1including food packs (e.g., meat display
trays, egg cartons, and other containers of special design) and items
such as molded sewer pipe and flower pots. These mills range in size
from 2.5 kkg/day (2.8 tons/day) up to 169 kkg/day (186 tons/day) and
have an average size of 44.2 kkg/day (48.7 tons/day). While these
operations wutilize primarily a wastepaper furnish, some grades also
incorporate filler and sizing materials. Molding operations do not
utilize Fourdrinier or <cylinder papermachines, but employ forming
machines on which several vacuum pick-up forming dies are located.
The individual products are formed in one operation, pressed, and then
dried.

Builders' Paper and Roofing Felt. Table V-19 presents available data
on wastewater discharge and BOD5 and TSS raw waste loadings at 57
mills representative of this subcategory. At these mills, a variety
of construction papers are produced, including roofing felt and
shingles for the building trade. Both saturated and unsaturated
papers are produced at mills 1in this subcategory. Generally, the
asphalt saturation process utilizes a closed-cycle application system;
saturating operations are also done at off-site converting plants.

A mixed wastepaper furnish is predominantly used. Generally, this is
very low grade material, consisting of some corrugating and a great
deal of mixed waste. At 23 of these mills, some coarse defibrator
groundwood-type (TMP or other groundwood) pulps are produced on-site.
This pulp 1is characterized by a yield of over 90 percent and is very
coarse because there is little, if any, screening subsequent to the
pulping step. Even at mills where groundwood pulps are produced, well
over half of the total furnish is wastepaper.

No significant difference 1in the raw waste load characteristics are
apparent between groups of mills where saturated and unsaturated
papers are produced. The average BOD5 raw waste loading is higher at
mills where TMP pulp is produced than at mills where essentially only
wastepaper is wutilized in the furnish. Where other groundwood pulps
are produced on-site, lower average raw wastewater characteristics are
exhibited than at mills where TMP/wastepaper or only wastepaper are
used. These differences may not be as significant as indicated by the
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TABLE V~17

METHODS OF WASTEWATER DISPOSAL AT SELF-CONTAINED

PAPERBOARD FROM WASTEPAPER MILLS

Mill Sludge
Number Method of Handling Wastewater Disposal
085002 Settling basins and sand filters with total recycle. Unknown
110007 Rotating screen, 2 clarifiers, partial reuse of clarified Landfill

wastewater, remainder to evaporation pond.

110015 Savealls and screening of wastewater with total recycle. Unknown
110016 Savealls with total recycle. Unknown
110018 Settling basin with total recycle. Unknown
110026 Savealls with total recycle. Unknown
110033 Savealls with total recycle. Unknown
110037 Screening, clarifier, and settling basin with total recycle. Reused
110044 Saveall with partial recycle (o process, primary clarifier Reused

treats remaining wastewater with more recycle, remaining
wastewater (about 2%) treated by ASB with settling basin
and evaporation.

110064 Saveall with total recycle. Unknown
110073 Screen with total recycle. Emergency holding pond and Landfill

recycle also available.

110081 Saveall with total recycle. Emergency overflow to city Unknown

sewer.

110086 Screens, clarifier, settling basins, and clarifier with Landfill

total recycle.

110107 Clarifier with total recycle. Landfill
110116 Unknown. Unknown
110135 Clarifier with total recycle. Unknown
110141 Clarifier with partial recycle, remainder flows to spray Reused

irrigation system.

110142 Saveall with total recycle. <Can discharge to POTW when Unknown

required.

110146 Saveall with total recycle. Unknown

169
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Production Profile

TABLE V-18

SUMMARY RAW WASTE LOAD DATA
WASTEPAPER-MOLDED PRODUCTS SUBCATEGORY

Raw Waste Load

Product Flow BODS 18§
Mill No. ~_Furnish (t/d) Type k1/kkg (kgal/t) kg/kkg (1b/t) kg/kkg (1b/t)
150002 (a) (c) wP 20.0 Pipe, Conduit 20.4 (4.9) 4.6 (9.2) 20.1 (40.1)
150004(c) WP 2.8 Egg Cartons 74.7 (17.9) -~ (-=-) -- (--)
150005 (a) WP 5.5 Containers 25.0 (6.0) 2.4 (4.7) 8.4 (16.7)
150006 (c) GWD, Pulp 43.7 Molded Products 46.3 (11.1) 10.4 (20.7) 18.9 37.7)
Substitute
150007 WP (b) Molded Products 89.7 (21.5) 15.9 (31.7) 23.7 (47.3)
150009 (a) News, GWD (b) Molded Products 18.8 (4.5) - (--) 0.5 (1.0)
Substitute
150010(a) News 60.0 Molded Products 31.3 (7.5) 9.4 (18.8) 15.0 (30.0)
150011 News, Blank, (b) Egg Cartons, Trays 71.4 (17.1) 10.5 (20.9) 23.4 (46.7)
Purch GWD, K
150021 News, GWD, 16.6 Molded Products, 173.2 (41.5) 5.2 (10.4) 11.2 (22.3)
Peat Moss Peat Moss
150022 Box Cuttings 61.8 Molded Products 54.7 (13.1) 7.6 (15.2) 16.8 (33.6)
GWD Substitute
150023 GWD, BLK 186.0 Molded Products 86.8 (20.8) 8.6 (17.2) 10.9 (21.7)
9% WP
150024 K, GWD, 55% WP 93.4 Molded Products 85.1 (20.4) 5.1 (10.2) 12.8 (25.6)
150025 News 26.5 Molded Products 110 (26.4) 0.2 (0.4) 0.9 (1.8)
150028 K, GWD Substitute 11.0 Flower Pots = = =  ~——--e-—crmeemeem—o Self-contained---=-~~wcowa—ca-—-
150030 News 3.0 Molded Products - --) == (== e G
Average (w/o self-contained mill) 68.4 (16.4) 7.3 (14.5) 13.5 (27.0)
Average of Recycle Mills (w/o self-contained mill) 23.8 (5.7) 5.5 (10.9) 11.0 (22.0)
Average of Non-Recycle Mills (w/o self-contained mill) 88.1 (21.1) 7.9 (15.8) 14.8 (29.6)
BPT Raw Waste Load 88.1 (21.1) 7.9 (15.8) 14.8 (29.6)

(a) Mill recycles significant amount of process wastewater.

(b) Production data held confidential.

(¢) Mill is closed.
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TABLE V-19

SUMMARY RAW WASTE LOAD DATA
BUILDERS' PAPE? AND ROOFING FELT SUBCATEGORY

Production Profile ) Raw Waste load
Product Subgrowp  _ _ Flow ______BOb5 _ _ __ TS5
Mill No. Furnish (t/d) Type Finish(a) (b) kl/kkg (kgal/t) kg/kkg (lb/t)  kg/kkg (1h/t) <BPT(e)
120001 WP, WF 32 Construction Paper S \ 65.1 (15.6) - (--) - {--)
120002 WP, WF, Rag 116 Construction Paper u w 3.3 (0.8) ~- (--) -- (~-) F
Roofing Felt
120003 WP, Chips (d) Construction Paper T 8.3 (2.9) - (--) -- (--) F
120004 WP, Rags, GWD 69 Construction Paper S G 4.2 (1.0) 5.5 (10.9) 1.5 (2.9) FB
120005 WP, GWD 170 Asbestos Felt U G 1.3 (0.3) 4.2 (8.3) 2.2 (4.3) FB
Organic Felt
120006 WP, GWD 123 Construction Paper i} [ e e T Self-Contained---=ccvocmaennoo
120007 WP, GWD 90 Construction Paper S G = eeeemmeeemeeeona Self-Contained----=mmmeceuaua
120008 WP, WF (a) Construction Paper S w 26.3 (6.3) -- (--) - (--) 3
Roofing Felt
120009 WP, WF 40 Construction Paper s W - - - (--) - (--)
120010 WP, WF 29 Construction Paper S W 28.8 (6.9) 2.1 (4.2) 2.3 (4.6) FB
120011 WP, Chips 345 Construction Paper S T 7.5 (1.8) 12.8 (25.5) 5.1 (10.1) FB
120012 wpP, TMP 228 Construction Paper s T 2.9 (0.7) 8.9 (17.8) 2.9 (5.8) FR
120013(f) WP, Chips 97 Construction Paper u T 13.8 (3.3) 33.4 (66.8) 10.1 (20.2) ¥
© 120014 WP, Baled Pulp 21 Construction Paper U W -- -- -- --) -~ --)
120015 WP, Chips 92 Construction Paper U T 5.0 (1.2) 11.2 (22.3) 4.1 (8.2) FB
120016 WP, GWD 30 Roofing Felt u T 7.1 (1.7) - --) - (--) F
120017 wp, TMP 73 Roofing Felt S T = mememmmemeceeeoo- Self-Contained--~=-====-c------
120018 WP, TMP 88 Roofing Felt u T meemmmomommeeeees Self-Contained-------~----------
120019 WP, TMP 156 Roofing Felt U T 4.2 (1.0) -- -- 7.4 (14.7) F
120020 WP, Chips, TMP 82 Roofing Felt u T  ==mscecccccc—co-- Self-Contained---=~---cc-a-no-mo
120021 (c) WP, GWD 172 Roofing Felt u T 48.4 (11.6) 281.2 (562.4) 33.4 (66.8)
120022(f) WP, WF, Rag 53 Construction Paper 1] w 12.5 (3.0) 5.1 (10.1) 8.0 (15.9) B
120023(f) WP, Chips 75 Roofing Felt u T 19.2 (4.6) -~ (--) ~- (--) F
120024 WP, TMP 126 Roofing Felt u T 2.1 (0.5) 3.4 (6.8) 2.4 (4.7) FB
120025 WP, WF, Rag 44 Roofing Felt u w 9.6 (2.3) 24.0 (48.0) 71.6 (143.2) F
Construction Paper
120026 TMP, Chips 71 Construction Paper S T eeeecccmse—cceee- Self-Contained-~~rrmec--commrceoun
120027 WP, GWD 20 » Construction Paper S 6 = mememmemeeseseeo- Self-Contained-~---~-~--=--v=---
120028 wP, TMP 193 Roofing Felt U T 40.9 (9.8) 22.1 (44.2) 17.7 (35.4) ¥
120029 WP, TMP 39 Roofing Felt U T = ommeemmmemmsemeeo Self-Contained------~--~----—--~
120030 WP, WF, Rag 28 Roofing Felt s w 5.8 (1.4) 2.2 (4.3) 6.9 (13.8) FB
Construction Paper
120031 TMP, Chips 167 Construction Paper s T 16.7 (4.0) 6.2 (12.4) 6.0 (12.0) FB
120032(f) WP, TMP 77 Construction Paper u T 43.4 (10.4) 25.7 (51.4) 40.9 (81.8) F
120033 WP, TMP 60 Construction Paper u T 0.8 (0.2) -- --) - (--) F
120034 WP, WF, Rag 30 Construction Paper u W smmmeesemsmmmeeee Self-Contained-------=----~-~-=-~
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TABLE V-19 (Continued)

Production Profile Raw Waste Load
Product Subgroup Flow BOD5 TSS
Mill No. Furnish (t/d) Type Finish(a) (b) kl/kkg (kgal/t) kg/kkg (1b/t) kg/kkg (1b/t) SBPT(e)
120035(f) WP, WF, Rag 71 Construction Paper 8 w - {--) - (--) - (--)
Construction Felt
120036 WP, WF, Rag 54 Construction Paper s w - --) -- (--) -- (-=)
Construction Felt
120037 WP, WF, Rag 49 Construction Paper u w - (~=) -- (--) - (--)
Construction Felt
120038 WP, WF, Rag 51 Construction Paper ] w 5.4 (1.3) - (--) -~ (--) F
Construction Felt
120040(f) WP, WF, Rag 44 Construction Paper S W meeccccccecanaa- Self-Contained----===vececrmmcnuann
120041 (d) (d) Construction Paper 8 (d) = ememmmcececnaa- Self-Contained~~~==vcomcmmacaaan
120042 WP, WF, Rag 55 Construction Paper 8 w -- --) - --) - (-=)
120043 WP, WF, Rag 43 Construction Paper s W 4.6 (1.1) -- (-=) - (--) F
120044 WP, WF, Rag 21 Construction Paper s w - (--) -- (--) -- (-=)
120045 WP, WF, Rag 36 Construction Paper s w 0.4 (0.1) - (--) - (--) F
120046 WP, WF, Rag 72 Construction Paper [ w - (-<) - (--) -- (=)
120047 WP, WF, Rag 63 Construction Paper i) w 4.6 (1.1) - (--) - (-~) F
120048 WP, WF, Rag 40 Construction Paper S | e adatadd s emomemea Self-Contained-~--=--~-mcccmac——--
120049 WP, WF 22 Construction Paper S w - (-=) - (--) -- (--)
120050 WP, WF, Rag 55 Construction Paper U w 10.0 (2.4) 5.0 (9.9) 7.6 (15.2) FB
120051 WF, Purch 60 Construction Paper u 0 emmeecemeceeeeae Self-Contained---------=~-ecc-wuw.
Pulp
120052 wP, WF 39 Construction Paper U w - (--) - (--) - (-=)
120054 WP, WF 60 Builders Board U 0 7.9 (1.9) 3.9 (.7 6.5 (13.0) FB
120055 TMP, WF 334 Construction Paper s T R Ll Db Self~Contained-----~-----------~-
120056 WP, WF 242 Builders Board S 0 mmeeeemeeeeeees Self-Contained-~------~-~--w-uu--o
120057 TMP, WP 125 Construction Paper T 13.8 (3.3) 14.1 (28.2) 15.3 (30.5) FB
120058 TMP, WP, Rag 118 Construction Paper U T  eeeeeeecemceeeea Self-Contained----=-~-==c-ce---o
120059 TMP, WP 140 Builders Paper 4] T W mmmesmesecoso-o-o Self-Contained-~--==-=c--ecoccu-
Average (w/o self-contained mills) 8.3 (2.0) 5.6 (11.1) 6.3 (12.5)
Average Subgroup W (w/o self-contained mills) 14.6 (3.5) 7.7 (15.3) 19.3 (38.5)
Average Subgroup T (w/o self-contained mills) 13.4 (3.2) 15.3 (30.6) 11.2  (22.3)
Average Subgroup G (w/o self-contained mills) 2.9 0.7) 4.8 (9.6) 1.8 (3.6)
BPT Raw Waste Load 60.0 (14.4) 17.5 (35.0) 35.0 (70.0)
Average of Mills with SBPT flow (w/o self-contained mills) 11.3 2.7) 11.2 (22.3) 12.1 (24.2)
Average of Mills with SBPT BOD5 (w/o self-contained mills) 9.2 (2.2) 6.5 (13.0) 5.4 (10.8)
(a) 8 = Saturated; U = Unsaturated.
(b) W = Predominantly wastepaper furnish.
T = Furnish includes TMP.
G = Furnish includes other types of groundwood.
0 = Other furnish.

(¢) Mill recycles significant amount of process wastewater. Not included in averages.
(d) Production data held confidential.

(e) F - mill with SBPT flow; B - mill with £ BPT BODS.

(f) Mill is closed.



averages shown 1in Table V=19, While there are many mills in this
subcategory, raw waste load data are available for a lower percentage
of mills compared to other subcategories. Mills 1in each of the
furnish groupings exhibit raw waste loadings significantly lower than
those which formed the basis of BPT effluent limitations.

Final product quality requirements are 1less stringent compared to
other paper or board products. Therefore, the opportunity exists for
recycling wastewater and reusing sludge in the process. At 17 mills
in the subcategory, no wastewater is discharged. At a total of eight
of these mills, a furnish is used that is predominately TMP pulp, at
three a furnish is used that is predominately groundwood pulp, at four
a furnish is used that is predominately wastepaper, and at two a
combination of wood flour, wastepaper, and purchased pulp is used.
Table V-20 presents information on the method of handling of
wastewater at self-contained mills.

Miscellaneous Secondary Fibers Mills. Available data on wastewater
discharge and BOD5 and TSS raw waste loadings at all remaining
secondary fibers mills are presented in Table V-21. Generally, at
these mills, processes are employed that are typical of two or more
subcategories or unique processes are employed that are not
characterized by the current subcategorization scheme.

Nonintegrated-Fine Papers. Data are available on 36 mills
representative of the nonintegrated-fine papers subcategory. Table
V-22 presents available data on wastewater discharge and BOD5 and TSS
raw waste loadings. Products include high-quality coated and uncoated
printing, writing, and other business papers, and specialty items.
The mills vary in size from 12 kkg/day (13 tons/day) to 987 kkg/day
(1,088 tons/day). The number of machines in use varies widely from
mill to mill; operating units are generally small.

Attempts were made to relate factors such as coated versus uncoated
production and the production of cotton or specialty items to raw
waste load parameters. As shown in Table V-22, the mills where fine
papers are produced from cotton fibers tend to have considerably
higher raw waste load characteristics in terms of flow and BODS.
Wastewater discharge and BOD5 raw waste 1loadings do not appear
significantly different at mills where coated paper is produced
compared to mills where uncoated paper is produced. Another major
factor influencing raw waste characteristics 1is the frequency of
"waste significant" grade changes at mills in this subcategory. Data
are presented for overall subcategory averages comparing mills with
different frequencies of waste significant grade changes: no grade
changes, less than one per day, and more than one per day. A distinct
correlation is seen, with wastewater discharge and BOD5 raw waste
loading generally increasing with the frequency of grade changes.

Nonintegrated-Tissue Papers. Available data on raw wastewater
characteristics for 26 mills representative of this subcategory are
shown 1in Table V-23. Both industrial and sanitary grades of tissue
papers are made, primarily from purchased pulps. Some wastepaper and
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TABLE V-20

METHODS OF WASTEWATER DISPOSAL AT
SELF-CONTAINED BUILDERS' PAPER AND
ROOFING FELT MILLS

Mill Sludge
Number Method of Handling Wastewater Disposal
120006 White water recycle, remainder to evaporation ponds. Unknown
120007 Screening, lagoon, clarifier, and irrigation with some Lagoon

recycle.

120017 Total recycle. Unknown
120018 Clarifier and recycle with overflow to city sewer in Landfill

cases of emergency.

120020 Total recycle at time of 308 survey; now a Unknown

direct discharge.
120026 Clarifier and recycle. Landfill
120027 Primary and biological treatment and recycle. Unknown
120029 Primary and biological treatment and recycle. Unknown

120034 Total recycle. Unknown
120040(a) Saveall, screening, settling pond, and recycle. Landfill
120041 Saveall, screening, and recycle. Landfill
120048 Saveall, screening, holding tank for process

spill recycle, and evaporation pond. Lagoon

120051 Neutralization, settling basin, and recycle. Landfill
120055 Filtration and recycle. Unknown
120056 Screening, clarifier, storage tank, and recycle. Unknown
120058 Saveall, clarifier, saveall, and recycle. Unknown
120059 Saveall and recycle. Unknown

{a) Mill is closed.
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TABLE V-21

SUMMARY RAW WASTE LOAD DATA
SECONDARY FIBERS MISCELLANEOUS MILLS

Production Profile Raw Waste Load

S21

Mill L Flow BOD5S TSS
No. (t/d) Product kl/kkg (kgal/t) kg/kkg (1b/t) kg/kkg (1b/t)
080002 20 Groundwood Specialties - --) -- --) -- (--)
110042(a) 240 Gypsum Board, Roofing Felt 35.9 (8.6) -- --) -- --
110080 (b) 536 San Tissue, Linerboard, Corrugating 28.0 6.7) -~ (--) -- (--)
110122 (c) Electrical Insulation and Fiberboard -- --) - --) -= (--)
110109 533 Foldingboard, Wetlap Pulp 35.5 (8.5) 25.0 (50.0) 91.2  (182.4)
110132 275 San Tissue, Linerboard, Corrugating 33.4 (8.0) 9.0 (18.0) 17.3 (34.6)
Chip & Filler Board, Tube Stock
110136 61 GWD Specialty, Pressboard, Other
Board -= (--) - --) -- (--)
120039 350 Gypsum Wall Board, Construction 14.2 (3.4) 34.3 (68.6) 15.7 (31.4)
Paper
140004 72 Sanitary Tissue 34.6 (8.3) -~ --) 3.4 (6.7)
140006 161 Fine, Specialties 102.7 (24.6) 22.0 (44.0) 88.5 (176.9)
140009 138 Sanitary Tissue 55.1 (13.2) 13.7 (27.3) 46.9 (93.8)
140012 304 Uncoated Fine Paper 34.2 (8.2) -~ --) 53.9 (107.8)
140016 (c) Market Deink 8.3 (2.0) 34.6 (69.2) 68.8 (137.6)
140020 278 Uncoated Fine Paper 98.9 (23.7) -~ (--) 70.9 (141.7)
140023 98 Unctd Fine & GWD, GWD Specialties 99.3 (23.8) 14.5 (28.9) 27.6 (55.1)
140026 319 Coated, Uncoated Fine 92.2 (22.1) 38.4 (76.8) 105.9 (211.8)
140027 201 Uncoated Fine 56.3 (13.5) 29.0 (58.0) 105.0 (210.0)
150008 44 Cotton Fiber, Specialties 45 .5 (10.9) 3.5 (7.0) 7.6 (15.2)

(a) Data is primary treatment effluent.
(b) Data is representative of secondary fibers miscellaneous operation; since data collection, the mill has

discontinued tissue production and is now classified as a paperboard from wastepaper mill.

(¢) Production data held confidential.
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NONTNTEGRATED-FINE PAPERS SUBCATEGORY

Productjon Profile

TABLE V-22

SUMMAI'Y RAW WASTE LOAD DATA

Raw Waste Load

Flow

BOD5S

Percent Grade
Mill Cotton Change
Number Furnish (t/d)  Product _ /Day(a)
Wood Fiber Furnish
080001 0 (c) Unctd Print + 26.7
080005 1.5 63 Print, Thin, Cotton 4 35.1
080007 (d) 0 165 Unctd Print [\ 68.9
080009 (4] 1088 Ctd & Unctd Print + 76.8
080017 0 125 Ctd Print v
080018 0 135 Unctd Print v 24.6
080019 0 54 Unctd Print - 17.9
080027 0 381 Ctd & Unctd Print 38.0
080028 0 81 Unctd Print - 82.6
080029 1.7 116 Print, Write, Ind - 45.9
Conv. Cotton
080030 0 74 Unctd Print + 22.5
080031 0 (c) Unctd Print + 43.0
080033 0 15 Unctd + 96.8
080034 0 (c) Unctd - 25.9
080037 0 742 Ctd Print, Board 0 21.7
080038 0 (c) Ctd & Unctd Print U 44,7
080040 0 587 Ctd Print - 86.0
080041 0 412 Print, Write, Pkg - 110.6
080045 0.8 144 Unctd Print - 33.0
080046 0 455 Unctd Print - 61.3
080047 4] 191 Unctd Print U 11.7
080048 0 173 Unctd Print + 50.5
080049 0 (c) Unctd Print t 48.4
080051 0 35 Unctd Print U 73.9
080053 (V] 267 Unctd Print - 53.0
080055 0 (¢) Unctd Print, Sat 54.2
105021 0 115 Ctd Print, Electrical - 71.4
105036 0 (c) Base Stock, Thin - -
105047 0 108 Ctd Pkg U 79.7
Average (w/o self-contained mill) 52.2
Average - no grade change 48 .4
Average - <1 grade change/day 56.8
Average - >1 grade change/day 50.1
BPT Raw Waste Load 63.0
Average SBPT Flow - no grade changes 38.0
Average SBPT BOD5_ - no grade changes 21.7
Average SBPT Flow - <1 grade change/day 39.2
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TABLE V-22 (Continued)

Production Profile o Raw Waste Load L
Percent Grade

Mill Cotton Change Flow BODS TSS ~
Number Furnish _ (t/d) Product /Day(a)  kl/kkg (kgal/ton) kg/kkg (lb/ton) kg/kkg (1b/ton) SBPT(b)
Average SBPT BOD5 - <1 grade change/day 39.6 (9.5) 4.8 (9.6) 17.3 (34.6)
Average SBPT Flow - >1 grade change/day 37.6 (9.0) 10.0 (20.0) 16.1 (32.2)
Average SRPT BODS - >1 grade change/day 51.7 (12.4) 7.5 (14.9) 19.5 (39.0)
Cotton Fiber Furnish

080003 24.0 25 Cotton v 149.4 (35.8) 6.0 (12.0) 7.0 (14.0) FB
080004 26.0 13 Cotton v 88.9 (21.3) 17.9 (35.7) 65.0 (130.0) FB
080032 4.3 (c) Unctd Rag + 118.1 (28.3) 12.1 (24.2) 29.4 (58.7) FB
080042 5.0 43 Unctd Cotton,Carbon u 78.9 (18.9) 19.5 (39.0) 44.8 (89.6) FB
080043 15.0 30 Unctd Print,Artist ,Cotton + 269.2 (64.5) 40.7 (81.4) 86.5 (173.0)

080044 16.1 71 Unctd Print Cotton + 141.9 (354.0) 15.9 (31.7) 49.7 (99.4) FB
080050 16.7 33 Unctd Print Cotton u _25.5 (6.1) 13.7 (27.3) 15.2  (30.3) FB
Average 124 .4 (29.8) 18.0 (35.9) 42.5 (85.0)
Averge - > 1 grade change/day 176.5 (42.3) 22.9 (45.8) 55.2 (110.4)
BPT Raw Waste Load 176.5 (42.3) 22.9 (45.8) 55.2 (110.4)
Average of Mills SBPT Flow 130.2 (31.2) 14.0 (28.0) 39.6 (79.1)

and £ BPT BOD5- >1 grade change/day

(a) - = <1; + = >1; U = unknown.

(b) F-Mill with <BPT flow; B-Mill with SBPT BOBS.

(¢) Production data held confidential.

(d) Raw waste load BOD5 data after primary treatment; BCD5 data are not included in averages.
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TABLE V-23

SUMMARY RAW WASTE LOAD DATA
NONINTEGRATED-T1SSUE PAPERS SUBCATEGORY

e Production Profile Raw Waste Load

. Furnish Product Grade Flow BOD5 788
Mill No. Purch GWD__ DI WP (t/d) Type Change/Day(a) kl/kkg {kgal/t) kg/kkg (1b/t) kg/kkg (1b/t) SBPT(b)
090001 23 -- -- 5 20 Industrial Tissue (] 104.3 (25.0) 4.5 (9.0) 5.0 €10.0) B
090005(e) (c) (¢) (c) (c) {c) Sanitary Tissue [1] 23.0 (5.5) 5.6 (11.2) 11.5 (22.9) FB
090007 (c) (c) (c) (c¢) (c) Sanitary Tissue - 78.0 (18.7) 8.0 (15.9) 28.5 {57.0) FB
090008 (c) (c) (c) (c) (<) Sanitary Tissue 1] 96.8 (23.2) 15.3 (30.6) 47.1 (94.2)
090009 {c) {c) (o) {c) {c) Sanitary Tissue - 89.7 (21.5) 9.9 (19.7) 25.7 (51.4) FB
090011(e) 62 -- -~ 12 70 Sanitary Tissue - 78.9 (18.9) -- (--) -~ (--) F
090012 62 -- .- -- 59 Sanitary Tissue -/w 35.9 (8.6) - --) -- (~=) F
090013(d) 34 1 -- 3 37 Sanitary Tissue u 63.8 (15.3) 6.3 (12.6) 40.0 (80.0) F
090016 {c) (c) (<) () {c) Sanitary Tissue ] 56.8 (13.6) 18.0 (36.0) 53.2 (106.4) F
090017 (c) (c) (c) (c) (c) Sanitary Tissue ~/w 56.3 (13.5) 14.9 (29.7) 48.3 (96.5) F
090018(c) (c) {c) (€] (c) (<) Sanitary Tissue - 80.1 (19.2) 12.8 (25.6) 43.9 (87.8) ¥
090019 139 19 - 48 159 Sanitary Tissue i} 103.5 (24.8) - (--) - (-~-)
090020 887 57 -~ 5 890 Sanitary Tissue + 79.7 (19.1) 22.9 (45.7) 54.5 {108.9) F
090021 119 1 -- 40 176 Mixed Product + 170.7 (40.9) -- (--) 31.2 (62.3)
090022 154 7 -- - 189 Mixed Product - 66.8 (16.0) 9.1 (18.2) 26.9 (53.7) ¥B
090023 (c) () () (o) (c) Mixed Product -/w 30.9 (7.4) -- (--) 15.8 (31.5) F
090024 (c) (c) (c) {c) (<) Sanitary Tissue 4] - (-=) -- (--) -- (--)
090025 6 -—- -- - 6 Mixed Product - 286.7 (68.7) 14.6 (29.1) 14.6 (29.1)
090026 21 - 5 28 50 Sanitary Tissue u 74.7 17:9) 17.4 (34.8) 53.8 (107.6) F
090027 140 - -- -- 140 Sanitary Tissue 4] 17.9 (4.3) 0.7 (1.3) 4.1 (8.2) FB
090028(d)(e)(c) (c) (<) (<) (c) Sanitary Tissue U 143.6 (34.4) - (--) - (--)
090029 41 -- -- 14 44 Iadustrial Tissue [} 94.7 (22.7) -- (--) -- (--) F
090030 (<) (<) {c) (<) (c) Sanitary Tissue 0 32.5 (7.8) 1.7 (3.3) 6.6 (13.1) FB
090031 14 -- -- 4 17 Mixed Product -/W 98.1 (23.5) - (--) -- --)
090032 26 -- -- 4 27 Mixed Product - 177.8 (42.6) -- (--) -- --)
090033 15 -- -- 1 14 Mixed Product [ 29.6 (7.1) 1.0 _(2.0) 5.8 (11.5) FB
Average 85.5 (20.5) 10.4 (20.8) 28.0 (56.0)
Avecage - Industrial Tissue Only ’ 99.7 (23.9) 4.5 (9.0) 5.0 (10.0)
Average - no grade changes 57.2 (13.7) 4.8 (9.6) 13.4 (26.7)
Average - <1 grade change/week 55.5 (13.3) 14.9 (29.7) 32.0 (64.0)
Average - <1 grade change/day 122.7 (29.4) 10.9 (21.7) 27.9 (55.8)
Average - >1 grade change/day 125.2 (30.0) 22.9 (45.7) 42.8 (85.6)
BPT Raw Waste Load 96.0 (22.9) 11.5 (22.9) 34.7 (69.4)
Average of Mills with SBPT flow - No grade changes 39.6 (9.5) 2.3 (4.5) 7.0 (13.9)
Average of Mills with $BPT BODS - No grade changes 41.3 (9.9) 2.7 (5.4) 6.6 (13.1)
Average of Mills with SBPT flow - <1 grade change/week 40.9 {(9.8) 14.9 (29.7) 32.0 (64.0)
Average of Mills with SBPT BOD5 - <1 grade change/week -- (=) -- (-~) -- --)
Average of Mills with <BPT flow - <] grade change/day 78.9 (18.9) 10.0 (19.9) 31.3 (62.5)
Average of Mills with SBPT BOD5 - <1 grade change/day 78.0 (18.7) 9.0 (17.9) 27.0 (54.0)
Average of Mills with <BPT flow - >1 grade change/day 79.7 (19.1) 22.9 (45.7) 54.5 (108.9)
Average of Mills with SBPT BOD5 - >1 grade change/day - (--) -~ (--) - (--)
(a) =~ = <1; -/w = <1/week; U = unknown.

(b) F-Hill with $BPT flow; B-Mill with SBPT BODS.

(c) Production data held confidential.

(d) Flow, BODS and 1SS data not iucluded in averages because they do mot represent a true raw waste load.
(e) Mill is now closed.



purchased deink and groundwood pulps are also used 1in the
manufacturing operations.

As with the nonintegrated-fine papers subcategory, the major factor
influencing raw waste loadings is the frequency of waste significant
grade changes. In general, wastewater discharge and BOD5 raw waste
loadings increase with the frequency of grade changes. Insufficient
data are available on the production of industrial tissue grades to
determine if there are significant differences in raw waste loads due
to differences in the type of products manufactured.

Nonintegrated-Lightweight Papers. Available data on raw wastewater
characteristics for 17 mills that are representative of this
subcategory are presented in Table V-24. Lightweight, thin, tissue,
and electrical papers are produced at mills in this subcategory. EPA
attempted to group mills based on product type as illustrated in Table
V-24. Differences between these groups are minor with one exception.
At those mills where electrical papers are produced, larger quantities
of water are discharged than at mills where non-electrical lightweight
grades are produced.

As with the nonintegrated-fine papers and nonintegrated-tissue papers
subcategories, the major factor influencing raw waste loadings is the
frequency of waste significant grade changes. Wastewater discharge
and BOD5 raw waste loadings generally increase with the frequency of
grade changes.

Nonintegrated-Filter and Nonwoven Papers. Available data on raw
wastewater characteristics for 14 mills representative of this
subcategory are presented in Table V-25. Average production is 15
kkg/day (16 tons/day). At these mills, a wide variety of filter and
nonwoven papers are produced such as open-blotting type papers, hand
sheet testing blotters, oil and air filter papers (often saturated
with resins), vacuum cleaner bags, and a growing variety of nonwoven
type papers for personal, sanitary, and disposal uses.

As with the other subcategories in the nonintegrated segment of the
pulp, paper, and paperboard industry, the major factor influencing raw
waste loadings 1is the frequency of waste significant grade changes.
In general, wastewater discharge and BODS5 raw waste loadings increase
with the frequency of grade changes.

Nonintegrated-Paperboard. Available data on raw wastewater
characteristics for 11 mills that are representative of this
subcategory are presented in Table V-26. Major products manufactured
at mills in the nonintegrated-paperboard subcategory include
electrical board, matrix board (used for typesetting), food board,
press board, and other board products. As shown in Table V-26, larger
quantities of wastewater are discharged at mills where electrical
grades or matrix board are produced. However, there is an inadequate
data base on which to characterize mills where electrical board .or
matrix board are made.
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Profile Profile

TABLE V-24

SUMMARY RAW WASTE LOAD DATA
NONINTEGRATED-LIGHTWEIGHT PAPERS SUBCATEGORY

Raw Waste Load

Furnish (t/d) Product  Grade Flow BOD5 TSS

Mill No. Purch WP Misc Broke (t/d) Change/Day(a) kl/kkg (kgal/t) kg/kkg (lb/t) kg/kkg (1b/t)
Electrical Paper
105003(f) 11.2 -- - -- 11.2 - 446.9 (107.1) -- (==) - (--)
105015 (b) (b) () () (b) 0 313.0 (75.0) -- (=) -- (=)
105017 (b) (b) (b) (b) (b) 0 269.2 (64.5) -- (==) - (-=)
105018(c) (b) (v (&) (b) (b) o 755.3  (181.0) -- (--) -- (--)
105071 26.0 -- - -- 26.3 1) 254.1 (60.9) 11.4 (22.8) 19.1 (38.1)
Average 320.9 (76.9) 11.4 (22.8) 19.1 (38.1)
Miscellaneous Tissue and Carbonized
090015 47.4 25.6 -- -- 64.2 + 224.9 (53.9) 87.7 (115.3) 149.9 (299.8)
105057 33.0 5.1 -- == 34.0 0 147.3 (35.3) 2.9 (5.7) 5.2 (10.3)
105058 34.0 4.9 - -- 35.0 - 208.7 (50.0) 11.8 (23.6) 25.7 (51.4)
Average 193.6 (46.4) 24.1 (48.2) 60.3 (120.5)
Printing & Thin Paper
080039 (£) (b) (b) (b) (b) (b) 236.6 (56.7) 29.4 (58.8) 127.1 (254.2)
105014 (b) (b) () (®) (b) - 170.7 (40.9) - (--) -- (-=)
105020 203.0 4.0 2.0 -- 203.0 - 202.4 (48.5) 8.3 (16.5) 15.6 (31.1)
Average 203.2 (48.7) 18.9 (37.7) 71.4 (142.7)
Carbonized, Thin, Cigarette - Less Wastepaper
080024 29.6 - -- 5.2 22.5 0 5G.3 (1e.3) -- (==) -- (-=)
080021 (d) 30.3 - -—- -- 26.9 [o] 10.8 (2.6) 0.2 (0.3) 0.1 (0.2)
080022 102.4 11.3 -- -- 110.5 - - (-=) - (-=) -- (-=)
090003 12.0 1.6 -- 4.4(e)18.0 - 128.9 (30.9) - (=-=) - (==)
105013 15.1 -- 5.3 --  20.4 - 135.2 (32.4) 19.9 (39.7) 57.0 (114.0)
105016 (b) (b) )  (® (b) - 517.5 (124.0) - {-=) s (==)
Average 210.7 (50.5) 19.9 (39.7) 57.0 (114.0)
Average of All Mills 237.0 (56.8) 20.2 (40.3) 57.1 (114.1)
Average of Electrical 320.9 (76.9) 11.4 (22.8) 19.1 (38.1)
Average w/o Electrical 203.2 (48.7) 21.7 (43.3) 63.4 (126.8)
Average of mills - no grade change and flow

$ the Average w/o Electrical 103.9 (24.9) 2.9 (5.7) 5.2. (10.3)
Average of mills - no grade change and BODS
£ the Average w/o Electrical 147.3 (35.3) 2.9 (5.7) 5.2 (10.3)
Average of mills - <1 grade change/day and flow

$ the Average w/o Electrical 159.4 (38.2) 14.1 (28.1) 36.3 (72.6)
Average of mills - <1 grade change per day and

BOD5 £ to the Average w/o Electrical 181.9 (43.6) 13.3 (26.6) 32.8 (65.5)
Average of Electrical mills - flow £ the

Average of Electrical 278.8 (66.8) 11.4 (22.8) 19.1 (38.1)
(a) - = <1; + =>1; U = unknown.
(b) Production data held confidential.
(c) Represents a combination of process sewer and a very high flow from a thermal sewer. Apparently, mill

must use high flow on thermal sewer to meet thermal discharge limits. Not included in averages.

(d) After primary clarification; not included in average.
(e) Estimated to balance.
(£) Mill is now closed.

180



TABLE V-25

SUMMARY RAW WASTE LOAD DATA

NONINTEGRATED-FILTER ANL NONWOVEN PAPERS SURBCATEGORY

Production Profile

Raw Waste Load

Product Grade Flow BODS TSS
Mill No. (t/d) Type Change/Day(a) kl/kkg (kgal/t) kg/kkg {1b/t) kg/kkg {1b/1)
105005 5.9 Saturated Filter & - 328.8 (78.8) -- (--) 24.3 (48.6)
Nonwoven
105029 4.1 Technical & Filter U 144.0 (34.5) 18.2 (36.4) 14.7 (29.3)
105030 (b) Filter [o] 189.9 (45.5 -~ (--) -- (==)
105031 0.7 Filter 8} 394.3 (94.5) -~ (--) -- (--)
105033 (b) Filter, Wall Cover + 224.1 (53.7 - (-=) -- (-=)
Miscellaneous

105034 (b) Filter + 172.3 (41.3) -~ (--) - (==
105043 (b) Filter, Blotting, Fhoto + 280.4 (67.2) 25.0 (49.9) 54.8 (109.3)
105044 (b) Filter, Blotting, Pkg 0 25.9 (6.2) 3.8 (7.5) 12.8  (25.5}
105045 (b) Filter, Pkg U 40.1 (9.6) -~ (=) -- (==
105051 (b) Filter, Sat Tech - 171.1 (41.0) 5.0 (9.9) 16.4 (38.8)
105052 (b) Filter ¢} 17.9 (4.3} - (-=) - (==
105053 (b) Filter o] 42.6 (10.2) -~ (-=) -- (==
105054 (b) Filter, Photo, Wrap U 6.7 (1.6) - (-=) -- (-=)
105055 (b) Filter, Saturated * 288.4 (69.1) 9.0 (17.9) 38.3 (76.5)
Average of All Mills 166.1 (39.8) 12.2 (24.3) 27.4 (54.7)
Average of mills - no grade change 134.0 (32.13) 3.8 (7.5) 12.8 (25.5)
Average of mills - <1 grade change/day 250.0 (59.9) 5.0 (9.9) 21.9 (43.7)
Average of mills - >1 grade change/day 241.2 (57.8) 17.0 (33.9) 46.5 (93.0)
Average of Mills ~ no grade change and flow

S the Average of Mills with <1 grade change/day 69.3 (16.6) 3.8 (7.5) 12.8 (25.5)
Average of Mills -~ no grade changes and BOD3S

§ the Average of All Mills 25.9 (6.2) 3.8 (7.5 12.8 (25.5)
Average of Mills - <1 grade change/day and

BOD5 £ the Average of All Mills and flow

S the Average of All Mills with <1 grade

change/day 171.1 (41.0) 5.0 (.9) 19.4 (38.8)
Average of Mills->1 grade change/day and

flow £ the Average of Mills with <1 grade change/day 198.2 (47.5) -- (=-=) - --)
Average of Mills >1 one grade change/day and

BOD5 S the Average of All Mills 288.4 (69.1) 9.0 (17.9) 38.3 (76.5)

(a) -

(b} Production data held confidential.

<1; + = >1; U + Unknown.
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TABLE V-26

SUMMARY RAW WASTE LOAD DATA
NONTNTEGRATED-PAPERBOARD SUBCATEGORY

Production Profile e Raw Waste Load

Furnish(t/d) Product ~ Grade Flow BODS A*;:i;1§§m;ri(A
Mill No. Purch WP (/d) _Type Change/Day(a) Ki/Kkg  (kgal/t) _ka/kkg_ (16/t) _ kg/kkg _ (1b/()
085001 60.0 12 84.0 Packaging, Bag + 29.6 (7.1) -- --) -- (--)
085007 (b) (b) (b) Matrix Board i) 184.9 (44.3) - (--) - --)
085008 32.0 22 50.0 Pkg, Bag, Specialty u 62.6 (15.0) 10.0 (20.0) 25.0 (50.0)
085010 (b) (b) (b) Matrix Board u 168.2 (40.3) 7.0 (13.9) 46 .4 (92.7)
105001 33.5 ~~ 38.2 Food Board, Gift ] 30.0 (7.2) 8.2 (16.4) 43.2 (86.4)
105002 9.2 -~ 8.4 Hi Dens Electrical u 273.3 (65.5) -— (--) -- (~-)
105039 (b) (b) (b) Latex, Sat Gaskets - 48.8 (11.7) - (--) -- (--)
105048 46.0 - 62.0 Impregnated Fiber - 38.8 (9.3) -- (~-) .- (--)
105049 44.0 - 51.0 Impregnated Fiber - 53.0 (12.7) -- (--) -- (--)
105070 (b) {b) (b) Electrical Board U 221.6 {53.1) 87.5 {175.0) 136.5 (272.9)
105073 17.1 - 15.0 Saturated Paper for U 105.6 (25.3) 13.0 (26.0) 42.4 (84.7)

Vulcanizing

110021 47.4 36.6 76.0 DPress Board u 63.0 (15.1) - (=) - (=)
Average 106.8 (25.6) 25.2 {50.3) 58.7 (117.3)
Average w/o Electrical 78.5 (18.8) 9.6 (19.1) 39.3 (78.5)
Average wf/o Electrical or Matrix 53.8 (12.9) 10.4 (20.8) 36.9 (73.7)

Average of Mills - no grade change and flow
< the Average w/o Electrical or Matrix 30.0 (7.2) 8.2 (16.4) 43.2 (86.4)

Average of Mills - no grade change and BOD3
< the Average w/o Electrical or Matrix 30.0 (7.2) 8.2 (16.4) 43.2 (86.4)

Average of Mills - <1 grade change/day and flow
< the Average w/o Electrical or Matrix 46.7 (11.2) -~ (--) -~ (--)

Average of Mills - <1 grade change/day and BODS
£ the Average w/o Electrical or Matrix -- (--) - (-=) -- (--)

Average of Mills - >1 grade change/day and flow

< Average w/o Electrical or Matrix 29.6 7.1 -- (--) -- (--)
Average of Mills - >1 grade change/day and BODS
< the Average w/o Electrical or Matrix -~ (--) -- (--) - (--)
(a) - =<1; *+ = >1; U = Unknown.

(b) Production data held confidential.



EPA attempted to evaluate data on wastewater discharge and BOD5 waste
loadings as a function of the number of waste significant grade
changes per day. The data base is very limited and no correlation was
apparent between frequency of grade change and raw waste
characteristics.

Miscellaneous Nonintegrated Mills. Table V~27 presents available data
on wastewater discharge and BOD5 and TSS raw waste loadings for all
remaining nonintegrated mills. At these mills, products
representative of two or more subcategories or wunique products not
defined by the current subcategorization scheme are manufactured.

TOXIC AND NONCONVENTIONAL POLLUTANTS

Screening Program

As part of the overall project investigations, a screening program was
undertaken to provide information on the presence or absence and the
relative levels of toxic and nonconventional pollutants discharged at
mills in the pulp, paper, and paperboard industry. As explained in
Section II, screening was a three-~phase effort. The first phase was
the 1initial screening conducted by the contractor covering 11 of the
15 mill groupings established as representative of the pulp, paper,
and paperboard industry. The second phase included screening at 17 of
the verification program mills where processes were employed that were
characteristic of the four mill groupings not included in the initial
screening program. The third phase involved 47 screening surveys
conducted by EPA Regional Surveillance and Analysis (S&A) field teams.
Collection and analysis of screening samples collected at the 17
verification mills and at the 47 mills sampled by Regional S&A field
teams adhered to the procedures specified in Sampling and Analysis
Procedures for Screening of Industrial Effluents for Priority
Pollutants (EPA, Cincinnati, Ohio, April, 1977).(15)

Table V-28 presents a summary of the data collected during these 11
screening survey programs. A summary of the analysis results for the
second phase of the screening program conducted by the contractor at
the 17 verification mills is presented in Table V-29. The results
shown in Table V-29 are for only those compounds that were not
detected in any wastewater samples taken at the 11 mills sampled
during initial screening surveys.

Table V-30 presents a summary of the analysis results for the 42
regional surveys for which data are available. At 31 of the 47
facilities surveyed by the Regional S&A teams, 3 individual 24-hour
composite samples were collected and analyzed rather than a single
72-hour composite. Analysis results for the screening surveys
conducted by the Regional S&A teams are 1in general agreement with
those conducted by the Agency contractor.
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TABLE V-27

SUMMARY RAW WASTE LOAD DATA
NONINTEGRATED MISCELLANEOUS MILLS

Production Profile Raw Waste Load
Production Flow BOD 188
Mill No. (t/d) Product kl/kkg (kgal/t) kg/kkg (lb/t) kg/kkg (1b/t)
080006 (a) Print, Photo 43.4 (10.4) 4.1 (8.1) 34.7 (69.4)
080008 248 Print, Cotton, Pkg, Tissue 1.7 (0.4)est -- (==) 1.0 (1.9)
080026 (a) Priat, Photo, Cotton, = = ===~==m==a-- vmemememaen Self-Contained~=~c-=memcucccncccen
Specialty Pkg -
080036 (a) Print, Thin, Tissue, Release 53.0 (12.7) 8.0 (15.9) 17.5 (35.0)
Base
085008 (a) Pkg, Conv 63.4 (15.2) 4.4 (8.7) 18.1 (36.2)
105004 (a) Spec Pkg, Glassine 116.0 (27.8) -~ (--) -- (~=)
105008 262 Print, Tech, Gasket, Sat - (~=) - (=~) - (==)
105010 (a) Spec Pkg, Sat 83.5 (20.0) 36.7 (73.3) - (-=)
105011 12 Spec Pkg, Glassine, Grease - (==) -- (~=) - -=)
Prf
105012 45 Spec Pkg, Glassine, Grease -—- (==) - (--) -- (-=)
Prf
105019 (a) Print, Write, Tape, Sat 96.4 (23.1)est -- (-=) .- (==)
Gasket
105022 (a) Unctd, Bristol, Pkg 122.3 (29.3) 16.5 (32.9) 29.2 (58.4)
105023 (a) Spec Pkg, Auto, Separated 170.3 (40.8) 10.2 (20.4) 15.7 (31.3)
105024 (a) Print, Pkg, Wet Str Glassine 159.8 (38.3) 4.5 (9.0) 25.5 (51.0)
105026 (a) Print, Poster, Ind Conv Pkg, 108.5 (26.0) 10.5 (20.9) 17.0 (33.9)
Sat
105027 27 Pkg 122.3 (29.3) 14.7 (29.3) 40.3 (80.6)
105028 77 Print, Tech, Pkg, Sat, 59.3 (14.2) 8.1 (16.1) 24.1 (48.2)
Surgical
105032 33— Gasket, Latex Sat 31.3 (7.5)est 3.4 (6.8)est 25.8 (51.3)
105035 (a) Asbestos, Gasket, Insul 164.0 (39.3) -- (--) 30.2 (60.4)
105037 43 Pkg, Iad Conv 89.3 (21.4) 2.0 (4.0) 3.0 (6.0)
105038 50 Pkg, Ind Conv 125.2 (30.0) 10.0 (20.0) - (==)
105040 (a) Pkg, Ind Conv, Sat, Bag 127.7 (30.6) 13.6 (27.1) 61.7 (123.3)
105041 (a) Bristol, Cable, Index, .- (-=) -- (~=) - (--)
Gasket
105042 (a) Copybase, Release, Specialty 106.4 (25.5) 14.4 (28.7) 50.6 (101.1)
105050 (a) Tape, Spec, Panels 184.0 (44.1) 17.4 (34.8) 41.1 (82.2)
105056 (a) Print, Thin, Pkg, Sat, 160.2 (38.4) 6.9 (13.8) 13.8 (27.6)
Tissue
105059 153 Print, Ctd, Release, 6.2 {10.6) 8.3 (16.5) 34.0 (68.0)
Spec
105061 409 Pkg, Print 53.0 (12.7) 6.5 (12.9) 48.8 (97.6)
105062(b) 36 Parchment -- (=) -- (==) .- (-=)
105065 57 Print, Pkg, Cover, Masking 110.2 (26.4) - (-=) -~ (-=)
105066 (a) Tech, Asbestos, Pkg 223.3 (53.5) 4.3 (8.6) 156.5 (312.9}
105067 (a) Tech, Pkg, Lightweight 222.8 (53.4) 4.8 (9.5) 149.0 €297.9)
105068 (a) Print, Photo, Pkg, Sat 105.6 (25.3) 18.6 (37.2) 86.8 (173.6)
105069 (a) Writing, Tech, Cotton 66.8 (16.0) 24.9 (49.8) 42.4 (84.7)
105072 53 Pkg, Ind Conv 171.5 (41.1) 7.4 (14.8) 26.2 (52.3)
120053(b) 150 Asbestos Gaskets .- (--) - (--) -- (=-3
150003 (a) Asbestos, Electrical Board - (-=) - (-=) -- (==)
150027 (a) Phenolic Board - (-=) -~ (=) -- (--)

(a) Production data held confidential.
(b} Mill is now closed.
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TABLE V-28

SUMMARY OF INITIAL SCREENING PROGRAM ANALYSIS RESULTS

~___ Raw VWater (ug/1) __ ___ Raw Wastewater (pg/l) Final Eftluent (pg/1)
Not Not Not
_____Detected <10 10-100 _ >100 Ave Detected <10 10-100  >100  Ave Detected <10 10-100 _ >100  Ave

Foxic Poltutant

1.  acenaphthene 11 12 11
2. acrolein i1 12 11 .
3. acrylonitrite 11 12 11
4. benzene 11 4 6 2 3 6 5 1
5. benzidine 11 12 11
6. carbon tetrachluride
(tetrachloromethane) 11 12 11
7. chlurobenzene 11 10 1 1 8 11
8. [,2,4~trichlorobenzene 11 12 11
9. hexachlorobenzene 11 12 11
10. 1,2-dichloroethane 11 11 1 1 10 1 1
t1. I,1,i~trichlorocthane 11 7 2 3 6 11
12. hexachloroethane 11 12 11
t3. 1, 1-dichloroethane 11 A 1 1 10 1 1
14. 1,1,2-trichlorcethane 11 12 11
i5. t,1,2,2~tetrachiorvethane 11 11 1 1 11
16. cbloroethane 11 12 11
17. bis{cbtorometliyl) ether 11 12 11
18. bis(Z2-chloroethyl) ether 11 12 11
19. 2-chlorocthyl vinyl ether (mixed) 11 12 11
20. 2-chloronaplithalene 11 12 11
2. 2,4,6-trichlorophenol 11 11 1 2 11
22. parachtorometa cresol 11 12 11
23. chloroform (trichloromethane) 9 2 1 2 2 2 6 269 3 5 3 16
24. 2-chlourophenol 11 12 11
25. 1,2-~dichlorvbenzene 11 12 11
26. 1,3-dichilorobenzene 11 12 11
27. 1,4-dichlurobenzene 11 12 11
28. 3,3'-dichlorobenzidine 11 12 11
29, 1,l-dichloroethylene 11 12 11
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Foxic Pollutant

30.
31
32,
33.

34.
35.
36.
37.
38.
39.
40.
4.
42.
43.
44.

45.
46.
47.
48.
49.
50.
51,
52,
h3.
54.
55.
56.
57.
58.

59.

1,2~trans-dichjoroethylene
2, 4-dichlorophenol
1,2-dichloropropane
1,3-dichloropropylene
(1,3-dichloropropene)
2,4-dimethylphenol
2,4-dinitrotoluene
2,6~dinitrotoluene
1,2-dipheaylhydrazine
ethylbenzene

fluoranthene

4-chlorophenyl phenyl ether
4-bromophenyl phenyl ether
bis{2-chloroisopropyl) ether
bis{2-chloroethoxy) methane
methylene chloride (dichloro-
wmethane)

methyl chioride (chloromethane)
methyl bromide (bromomethane)
bromoform (tribromomethane)
dichlorobromomethane
trichlorofluoruvmethane
dichloroditluoromethane
chlorvudibromomethane
hexachlorobutadiene
hexachlorocyclupentadiene
isophorone

naphihalene

nitcobenzene

2-nitrophenol

4-pitrophenol
2,4~-dinitrophenol

TABLE V-28 (Continued)

Raw Water (ug/1)

_Raw Wastewater (pg/1)

Final Effluent (pg/1)

Not Not Not
Detected <10  10-100 >100 Ave Detocted <10 10-100  >100 Ave Detected <10 _ 10-100__ >100 Ave
11 i2 11
11 1 1 1 9 2 1
11 12 11
11 12 11
11 12 11
11 12 11
11 12 11
11 12 11
11 6 5 1 9 1
11 Lo 2 1 10 1 1
11 i2 11
1n 12 11
11 12 11
11 12 11
3 2 4 2 54 1 1 6 4 81 1 2 4 4 55
11 12 11
11 12 11
11 12 11
1n i1 1 1 11
11 t1 1 23 10 1 19
11 12 11
11 11 1 1 11
11 12 11
11 12 11
11 11 1 5 11
11 [ 1 12 11
11 12 11
11 12 11
11 12 11
11 12 1
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60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74.
75.

80,
81.
82.

83.

84.
85.

TABLE V-28 (Ccntinued)

Raw Water (ug/1)

Raw Wastewater (ug/l1)

Final Effluent {(pg/1)

Not Not Not
Toxic Pollutant Detected <10 10-100  >100  Ave  Detected <10 10-100  >100 Ave Petected <10 10-100  >100  Ave
4,6-dinitro-o~-cresol 11 12 11
N-nitrosodimethylamine 11 12 11
N-nitrosodiphenylamine 11 12 11
N-nitrosodi-n-propylamine 11 12 11
pentachlorophencl 11 12 11
phenol 0 9 2 6 0 2 6 4 624 0 5 5 1 89
bis(2-ethylhexyl) phthalate 7 1 3 5 2 1 6 3 66 5 5 1 22
butyl benzyl phthalate 11 12 11
di-n-butyl phthalate 4 3 3 1 16 3 1 3 5 85 5 3 2 1 16
di-n-octyl phthalate 10 1 1 12 11
diethyl phthalate 10 1 1 7 1 4 7 7 4 1
dimethyl phthalate 11 12 11
benzol[ajanthracene (1,2-benzanthra-
cene) 11 12 11
benzo[alpyrene (3,4-benzopyrene) 11 12 11
3,4-benzo fluoranthene 11 12 11
benzolk]fluoranthene (11,12-benzo
fluoranthene 11 12 11
chrysene 11 11 1 1 11
acenaphthylene 11 12 11
anthracene 11 4 2 2 9 10 1 1
benzo[ghilperylene (1,12-benzo-
perylene) 11 12 11
fluorene 11 12 11
phenanthrene 11 12 11
dibenzofa,hlanthracene
(1,2,5,6-dibenzanthracene) 11 12 11
indenol1,2,3-cd]|pyrene
(2,3-0-phenylenepyrene) 11 12 11
pyrene 11 12 11
tetrachloroethylene 11 10 2 1 10 1 7
toluecne 10 1 1 2 8 2 4 4 6 1 4

86.



ael

TABLE V-28 (Continued)

Raw Water (pg/1) e ... Raw Wastewater (pg/l) = _____ Final Effluent (pug/l1)
Not Not Not
Toxic Poltntant e - Detected <10 10-100 >100  Ave  DPetocted <10 10-100  >100 Ave Detected <10  10-100  >100 Ave
87. trichlorvethylene 11 i0 2 1 11
88. vinyl chioride (chloroethylene) 11 12 11
8Y. aldrin 11 12 11
Y0. dieldrin 11 12 11
91. chlordane (technical mixture &
metabolites) 11 12 11
92. 4,4'-DDT 11 12 i
93. 4,4'-DDE {p,p'-DDX) 11 12 11
94. 4,4 -DDD (p,p'-THE) 11 12 11
95. a-endosul fan 11 12 11
96. p-endosuifan 11 12 11
97. endosultan sulfate 1 12 11
98. endrin 11 12 11
99. endrin aldehyde 11 12 11
100 . heptachior 11 12 11
10t . heptachlor epoxide 11 12 11
102.«w-BHC 11 12 11
103 . -BHC 11 12 11
104 . y-BHC (1lindane) 11 12 11
105.6-BHC 11 12 11
106.PCB-1242 (Arochlor 1242) 11 12 11
107.PCB-1254 (Arochlor 1254) 11 11 1 1 10 1 1
108.0CB-1221 (Arochlior 1221) 11 12 11
109 .PCB-1232 (Arochlor 1232) 11 12 1
110.PCB-1248 (Arochlor 1248) 11 12 11
111.PCB-1260 (Arochlor 1260) 11 12 11
112.PCB-1016 (Arochlour 1016) 11 12 11
113.Toxaphene 11 12 i1
114 Antimony (Total) [} 11 1 0 10 2 7 0 10 1 4
115.Arsenic (Total) 0 11 3 0 11 1 5 0 10 1 3
116 .Asbestos (Fibrous) 11 12 1t

117 .Berylliuwm (Total) 0 11 1 0 12 1 0 11 1
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TABLF. V-28 (Continued)

Raw Water (pg/1)

Raw Wastewater (pg/l)

Final Effluent (pg/1)

Not Not Not
Toxic Pollutant Detected <10 10-100 >100 Ave Detected <10 10-100 >100 Ave Detected <10
118.Cadmium (Total) 0 11 1 12 2 0 11
119.Chromium (Total)** 0 6 5 8 0 3 8 1 42 0 7
120.Copper (Total)¥* (1] 1 10 27 V] 8 4 81 0
121.Cyanide (Total) 0 11 10 0 11 1 26 0 11
122.Lead (Total)¥* 0 6 5 10 (4] 4 7 1 36 0 5
123.Mercury (Total) 0 11 1. 0 12 1. 0 11
124 .Nickel (Total)¥* 0 6 5 13 0 2 10 35 0 3
125.Selenium (Total) 0 11 2 0 12 3 0 11
126.Silver (Total) 0 10 1 L3 (/] 12 2 0 10
127.Thallium (Total) 0 11 2 0 12 2 0 11
128.Zinc (Total)** 0 9 2 55 0 6 6 555 0
129.2,3,7,8-tetrachlorodibenzo-p-
dioxin (TCDD) * * w*
130.Abietic Acid 11 1 4 7 365 7
131.Dehydroabietic Acid 11 1 1 10 700 5 1
132.Isopimaric Acid 11 11 1 9 11
133.Pimaric Acid 11 2 5 5 87 8 1
134 .0leic Acid 11 -3 2 4 3 99 6 2
135.Linoleic Acid 11 6 1 2 3 192 10
136.Linolenic Acid 11 11 1 18 11
137.9,10-Epoxystearic Acid 11 11 1 5 11
138.9,10-Dichlorostearic Acid 11 12 11
139.Monochlorodehydroabietic Acid 11 8 1 2 1 41 11
140.Dichlorodehydroabietic Acid 1t 11 1 5 11
141.3,4,5-Trichloroguaiacoel 11 11 1 1 10 1
142.Tetrachloroguaiacol 11 11 1 1 10 1
143.Xylene 11 11 1 44 11

10-100  >100  Ave,

—

1
12
53
10
16

1.°

38
2
6
2

124

94

89

12
16

*Not analyzed.

**Consistent discrepancies existed between split sample results for this compound.



TABLE V-29

SUMMARY OF SCREENING ANALYSIS RESULTS AT 17 VERIFICATION MILLS

Average
Compound . Range Concentration
_Number ~ Compound Name ~~~~ ~ Sample Location ND <10 10-100 >100 (pg/l)
5 Benzidine Raw Wastewater 15 1 1 0 1.1
Final Effluent 11 1% 1%% 0 1.
3 Acrylonitrile Raw Wastewater 16 [ 1 [4] 1.4
Final Effluent 11 0 0 3.2
30 1,2-dichloroethylene Raw Water 16 1 0 0 0.2
62 N-nitrosodiphenylamine Raw Wastewater 16 0 1 Q 1.0

*Compounds listed are those detected Juring screening studies conducted at 17
verification mills that were not detected in any wastewater samples taken at
the 11 mills sampled during initial screening surveys.

*%Final effluent from clarifier at a sclf contained mill.



131

No.

Toxic polliutants where

detected above 10 pg/i

4.

1.
15.
17.
18.
2Y.
2

29.
31.
34.
5.
36.
43.
a4
47 .
48 .
49.
51.
53.
535.
56.
58.
6.
64.
65.
60 .
67.
68.
70.
7.
82.
BS.
86.
87.
112.

benzene
1,1,1-trichloroethane
1,1,2,2-tetrachloroethane
bis(chloromethyl) ether
bis(2-chloroethyl) ether
2,4,6-trichlorophenol
chilivrotform
1,1-dichloyoeethylene
2,4~dichlorophenol
2,4~dimethy iphenol
2,4~dinitrotoluene
2,6~dinitretolucne
bis(2-chioroethoxy) methane
methylene chloride

b romotorm
dichlorobromomethane
trichlorofluoromethane
chlovrodibromometlhiane
hexaclitorocyclopentadiene
naphthslene

nitrobenzene
4-nitrophenol
N-nitrosodiphenylamine
rentachlorophenol

phenol

bis(2-ethylhexyl) phthalate
butyl benzyl phthalate
di-n-butyl pithafate
diethy! phthalate
diethyl phthalate
dibenzofa,hlanthracene
tetvachloroethylene
toluene

trichloroethytenc
PCE-1016 (Arocnlor 1016)

of
pol

10
9
0
0
1
21

-

—
—_w S e NN L e

L

10
27
17
12

10
23

TABLE V-

30

SUMMARY OF EPA REGIONAL S & A SCREENING PRNOGRAM RESULYTS AT 42 MILLS

Mitls
tutant

_Raw Waste

" "No. of Mills

where pollutant
was detected at

N o

— N
- OSNNE= =D PN~ L0 N s NDODWROSWVMUTOONO—~ 00 H~W

Concentration

greater than 10 pg/l Range (pg/1)

ND-
ND-

ND-
N’D._
<10
Ny~
ND..
ND-
<10-
ND-
ND-
<10-
ND-
ND-
ND-~
ND-
ND~
ND-
ND-
ND-
38
ND~
ND~
ND-
<10~

30
70
ND
ND
7,200
263
5,500
<10
223
85
ND
ND
74
10,000

88
48
14
16
74
50
18
<10
54
940
624
240
380
67
31

40
200
<10

12

Final Effluent

No. of Mills
where pollutant

was detecled

10
7
1
1

16

24
4

-—

N - [}
O WMV D DO ~NOWO m et bt In T N b= O = s O

—

—

No. of Mills
where pollutant was
detected at greater

—

CHWOOCCNNNEAENSCOO I OO R OO w=O=mwOW I ==n§m=KN

—

Concentrations

ND- 80
ND- 16
ND- 24
ND- 12
ND- 14
ND- 1,200
ND- 86
ND~ 41
ND- <10
ND- 14
ND- 15
ND
ND- 3,600
ND- 13
ND- <10
35- 260
ND- <10
ND- <10
ND- <10
ND- <10
17- 32
ND- 32
ND- 53
Nb- 1,740
ND- 30
ND- 15
ND- 10
ND- <10
ND
ND- <10
ND- 200
<10- 15
ND

____than 10 pg/1 = Range (ug/l)
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and

114.
115.
7.
118.
119.
120.
121.
122.
124.
125.
126.
127.
128.

Metals,
Cyanide,
Total Phenolics

Ant imony
Arsenic
Beryliirum
Cadiium
Chromium
Copper
Cyanide
lLead
Nickel
Selenium
Silver
Thallium
Zinc

Total Phenolics

Noo of Hills

where pollutant
__was detected

12
8
43
9
40
41
15
29
27
3
3
4
50

40

TABLE V-30 (Continued)

_Raw Waste

" No. of éémples

detected at
10 to 99 pg/l

14

No. of Sm;(;iré-;*
detected at

100 to 999 pg/l

cC oo

46

No. of Samples
at greater

Final Effluent

No. of Mills
where pollutant

No.

of Samples

detected at
10 to 99 pg/l

No. of Samples
detected at

100 to 999 pg/l

_than 1 mg/l  was detected
0 6
0 2
0 40
0 5
0 24
2 28
1 6
0 18
0 23
0 7
0 1
0 6

12 39
29 32

11

2
40

5
33
64
11
19
28
10

3
12
58

45

— -
LVoooCcwWWowWwwoooo

N

N
—

No.
at greater

of Samp les

than 1 mg/l

FOCOCOO0OO0O=CODOO

N

The following poliutants were detected in at least one raw waste and one final effluent sample at a concentration of less than 10 pg/1:

6. carbon tetrachloride
7. chlorobenzene

24.  2-chloropheno!l

25. 1,2-dichlorobenzene
38. ethylbenzene

39. tluorauthenc

The

14.

33.

The following pullutants were detected in at least one

10. 1,2-dichloroethane
13. 1,1-dichtoroethane
22. parachlorometa cresol

1,1,2-tvichlorvethane
20. 2-culoronaphthalene
b,3-dichloropropylene

27. 1,4-dichlorobenzene

following pollutants were detected in at least oue

54. isophorone

59. 2,4-dinitrophenol
69. di-n-octyl phthalate
81. phenanthrene/anthracene

84. pyrene

42. bis(2-chloroisopropyl) ether
45. methyl chloride

60. 4,6-dinitro-o-cresol
17. acenaphthylene

final effluent sample at a concentration of less than 10 ug/l:

raw waste sample at a concentration of less than 10 ug/l:



Verification Program

As described previously, the contractor's initial screening survey
results, industry survey responses, and available 1literature were
reviewed to develop a list of parameters to be studied in verification

sampling. Table 11-8 presents a list of the priority and
nonconventional pollutants analyzed as part of the verification
program, During verification sampling at 17 mills where processes

were employed that were characteristic of the four mill groupings not
a part of the initial contractor screening program, screening studies
were also conducted. As a result of this supplemental screening
program, three additional priority pollutants not included on the
verification compound list were identified. However, as shown earlier
on Table V-29, the level and frequency of discharge of these compounds
did not warrant a review of the existing GC/MS data tapes for the
remaining 43 verification program mills to further investigate the
presence of these three compounds 1in pulp, paper, and paperboard
industry discharges.

Verification samples were analyzed by GC/MS procedures that included a
quality control/quality assurance program developed specifically for
the analysis of pulp, paper, and paperboard wastewater samples. As
discussed 1in Section 1II, these procedures were developed to provide
higher quality analytical results than could be obtained using the
screening procedures.

In the verification program, data were obtained on 42 organic priority
pollutants, 6 metals, cyanide, 14 nonconventional organics (xylene, 4
resin acids, 3 fatty acids, and 6 bleach plant derivatives), color,
ammonia, and COD.

Table V-31 presents a summary of the verification program priority
pollutant analysis results by compound and subcategory. The table
shows the number of samples taken at mills in each subcategory and the
number of samples 1in which the specific compound was detected. The
ranges of concentrations and the average concentration of specific
compounds at those mills where the compound was detected are also
shown. Results for both raw waste and final effluent sampling points
are presented.

Table V-32 presents a summary of the results of analysis for the
additional nonconventional pollutants investigated during verification
sampling. The same methodology and format utilized in Table V-31 has
been used to present summary information in Table V-32.

Long-Term Sampling Program

As discussed in Section II, the Agency conducted a long-term sampling
program to obtain additional toxic and nonconventional pollutant data.
Tables V-33 and V-34 present summaries of toxic and nonconventional
pollutant data obtained during sampling of a deink mill and a fine
bleached kraft mill. Both tables present information on the number of

193
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TABLE V-31

SUMMARY OF VERIFICATION PROGRAM ANALYS1S RESULTS

FOR T0X1C POLLUTANTS

Total Number Of
Detected Analyses

Total
Number Of Samples

*Concentration
Range (jg/1)

**Average
Concentration (ug/l)

Comments

Toxic Pollutant/Subcategory Influent E€fluent Influent Effluent  Tnflueat Effluent Influent Effluent Influent/Effluent
4. Benzene
Market Bleached Kraft 6 6 1 3 0- 3 2- 3 1 2 Biological Treatment
BCT Bleached Kraft 9 9 0 1 ] 0- 2 0 1 Biological Treatment
Unbleached Kraft
o Bag 6 6 1 2 0- 1 0- 3 1 1 Biological Treatment
Semi-Chemical 6 6 3 2 5~ 6 0- 3 5 2 Biological Treatment
Unbleached Kraft
and Semi-Chemical 6 6 3 0 1~ 5 0 ki 0 Biological Treatment
Dissolving Sulfite Pulp 4 4 2 0 0- 2 0 1 0 Biological Treatment
Papergrade Sulfite 12 12 7 5 0~ 150 0- 96 57 16 Biological Treatment
Deink
o Fine Papers 3 3 1 1 0- 7 0- 3 2 1 Biological Treatment
o Tissue Papers 3 3 2 3 0- 6 2~ 3 3 3 Partial Final Effiueat.
3 3 0 1 0 0- 4 0 1 Biological Treatment
Tissue From Wastepaper 6 6 0 1 ] 0- 1 0 1 Biological Treatment
3 3 1 0 0~ 1 0 1 0 Primary Treatment
Paperboard From Wastepaper 15 15 1 0 0- 1 [¢] ] 0 Biological Treatment
3 3 0 1 0 0- 3 0 1 Primary Treatment
Builders' Paper and
Roofing Felt 9 -~ 2 - 0- 4 - 1 -- POTW
3 3 0 0 a 0 [ 0  Primary Treatment
Nonintegrated-Fine Papers 6 [ 0 V] 0 0 [ 0 Biological Treatment
3 3 1 2 0- 1 0- 2 1 1 Primary Treatment
Nonintegrated-Filter and
Nonwoven Papers 3 3 0 0 o] 0 0 Biological Treatment
3 3 [ 1 Q Q- 4 0 Primary Treatmeut

* Range for those mills where pollutant was detected in influent or effluent.
“% Average for those mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Continued)

Total Total Number Of “*Concentration *%Average
Number Of Samples Detected Analyses Range (pg/1) Concentration (pg/l) Comments
Toxic Pollutant/Subcategory Influent Effluent Tafluent Effluent Influent Effluent  Influent Effluent  Influent/Effluent
4. Benzene (continued)
Nonintegrated-Paperboard 6 6 2 1 0- 4 0- 2 1 1 Biological Treatment
Integrated Miscellaneous 12 12 3 1 6- 11 0- 2 9 1 Biological Treatment
Nonintegrated Miscellanecous 6 6 2 1 0- 1 0- 2 1 1 Primary Treatment
3 3 0 0 0 )] 0 [¢] Primary w/Holding Ponds
6. Carbon Tetrachloride Not detected
7. Chlorobenzene
Deink
o Tissue Papers 3 3 3 0 37- 47 0 43 [} Partial Final Effluent
3 3 0 0 0 0 [ 0 Biological Treatment
10. 1,2-Dichloroethane
Deink
o Tissue Papers 3 3 2 0 0- 5 0 3 0 Partial Final Efflnent
3 3 0 0 0 0 0 0 Biological Treatment
Nonintegrated-Fine Papers 6 6 1 3 0- 2 1- 2 1 2 Biological Treatment
3 3 0 0 [} 0 0 0  Primary Treatment
11. 1,1,1-Trichloroethane
Alkaline-Fine 9 9 1 0 0- 71 0 24 0 Biological Treatment
Uobleached Kraft
and Semi-Chemical 6 [ 3 0 3- 7 0 5 0  Biological Treatment
Papergrade Sulfite 12 12 3 3 130-2,000 6- 8 1,243 ? Biological Treatment
Deink
o Fine Papers 3 3 3 0 6~ 53 0 22 0 Biological Treatment
Paperboard From Wastepaper 15 15 7 0 0- 4 0 2 0 Biological Treatment
3 3 2 3 0- 5 2- 4 2 3 Primary Treatment
Builders' Paper and
Roofing Felt 9 - 7 -- 0~ 20 -- 7 -~ POTW
3 3 0 0 0 0 0 0  Primary Treatment
Integrated Miscellaneous 12 12 3 0 3- 187 o 67 0 Biological Treatment
Nonintegrated Miscellaneous 6 6 3 3 4- 9 1- 5 6 2 Primary Treatment
3 3 3 3 7- 22 4- 17 14 10 Primary w/Holding Pond

* Range for those mills where pollutant was detected in influent or effluent.
** Average for those mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Continued)

Total Total Number Of *Concentration **Average
Number Of Samples Detected Analyses Range (pg/1) Concentration (pg/l1) Comments

Toxic Pollutant/Subcategory _Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent/Effluent
13. 1,1-Dichlorvethane

Papergrade Sulfite 12 12 3 0 5- 22 (1} 12 0 Biological Treatment
15. 1,1,2,2-Tcetrachloroethane Not detected
21. 2,4,6-Trichlorophenol

Market Bleached Kraft 6 6 6 6 1- 26 3~ 6 11 5 Biological Treatment

BCT Bleached Kraft 9 9 8 1 0- 21 0- 2 8 1 Biological Treatment

Alkaline-Fine 9 9 9 7 3- 23 - 8 11 3 Biological Treatment

Dissolving Sulfite Pulp 4 4 4 4 7- 15 1- 7 11 5 Biological Treatment

Papergrade Sulfite 12 12 6 6 10- 370 2- 270 181 106 Biological Treatment

Deink

o Fine Papers 3 3 2 1 0- 16 0- 21 7 7 Biological Treatment
o Tissue Papers 3 3 3 3 29- 65 39~ 43 48 41 Partial Final Effluent
3 3 0 0 0 v 0 0 Biological Treatment
Paperboard From Wastepaper 15 15 5 2 0- 5 0- 6 2 1 Biological Treatment
3 3 3 3 270- 420 420- 450 360 430 Primary Treatment
Integrated Miscellaneous 12 12 1 1 0- 18 124 3 6 1 Biological Treatment
Nonintegrated Miscellaneous 6 6 3 3 6~ 30 6- 28 18 19 Primary Treatment
3 3 (4] (1] 0 0 0 0 Primary w/Holding Pond
22. Parachlorometa Cresol Not detected
23. Chloroform
Dissolving Kraft 3 3 3 3 360- 900 40- 86 647 67 Biological Treatment
Market Bleached Kraft 6 6 6 6 830-2,200 6- 20 1,405 12 Biological Treatment
BCT Bleached Kraft 9 9 9 8 580-4,000 0- 11 1,550 6 Biological Treatment
Alkaline-Fine 9 9 9 9 43-1,800 2- 110 1,148 52 Biological Treatment
Unbleached Kraft
o Linerboard 3 3 3 0 1~ 2 0 1 0 Biological Treatment
Semi~Chemical 6 6 3 [} 1- 4 0 2 0 Biological Treatment
Unblteached Kraft
and Senmi-Chemical 6 6 2 0 0- 6 1] 3 0 Biological Treatment
Dissolving Sulfite Pulp 4 4 4 4 110- 360 1- 42 268 13 Biological Treatment
Papergrade Sulfite 12 12 12 12 62-8,600 120-1,200 2,627 433 Biological Treatment
Groundwood-Fine Papers 6 6 6 6 17- 240 4~ 36 99 15 Biological Treatment

* Range for those mills where pollutant was detected in influent or effluent.
#% Average for those mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Comntinued)

Total Total Number Of *Concentration **Average
Number Of Samples Detected Analyses Range (ug/l) Concentration (pg/1) Comments
__Influent Effluent [nfluent Effluent Influent Effluent Influent Effluent Influent/Effluent
23. Chloroform (countinued)
Deink
o Fine Papers 3 3 3 3 670-9,700 95~ 240 4,190 145 Biological Treatment
o Tissue Papers 3 3 3 3 1,000-1,800 48- 61 1,367 55 Partial Final Effluent
3 3 3 3 12- 46 2- 10 25 5 Biological Treatment
o Newspriat 3 -- 3 -~ 1 -- 1 -- POTW
Tissue From Wastepaper 6 6 1 0 0- 9 0- 3 0 Biological Treatment
3 3 0 1 0 0- 1 [} 1 Primary Treatment
Paperboard From Wastepaper 15 15 11 3 0- 40 0- 20 15 4 Biological Treatment
3 3 0 [ ] 0 0 ] Primary Treatment
Builders' Paper and
Roofing Felt 9 - 3 - 2- 21 -- 10 -- POTW
3 3 0 0 0 0 0 0 Primary Treatment
Nonintegrated Fine Papers 6 6 3 3 0- 26 0- 6 6 3 Biological Treatment
3 3 3 3 4- 9 4~ 6 7 5 Primary Treatment
Nonintegrated Tissue Papers 3 3 3 3 2- 4 4 3 4 Primary Treatment
3 3 [ 0 0 [] 0 0 Biological Treatment
Nonintegrated Lightweight
Papers 3 3 3 3 15- 51 2- 3 27 3 Biological Treatment
Integrated Miscellaneous 12 12 4 3 0-1,100 0- 14 417 5 Biological Treatment
Nonintegrated Miscellaneous 6 6 3 3 3- 15 2- 6 8 4 Primary Treatment
3 3 0 0 0 o 0 0 Primary w/Holding Pond
24. 2-Chlorophenol
Papergrade Sulfite 12 12 2 3 0- 120 21- 50 65 37 Biological Treatment
Beionk
o Fine Papers 3 3 1 0 0- 2 0 1 0 Biological Treatment
3t. 2,4-Dichlorophenocl
Market Bleached Kraft 6 6 4 4 0- 8 0- 8 4 4 Biological Treatment
BCT Bleached Kraft 9 9 4 2 0- 4 0- 1 2 1 Biological Treatment
Alkaline-Fine 9 9 2 1 0- 6 0- 5 3 2 Biological Treatment
Dissolving Suifite Pulp 4 4 2 7 0~ 4 0- 1 2 1 Biological Treatment
Papergrade Sulfite 12 12 6 3 2- 220 0- 130 103 53 Biological Treatment

* Range for those mills where pollutant was detected in influent or effluent.
*% Average for those mills where pollutant was detected in influent or effluent.



TABLE V-31 (Continued)

Total Total Number Of *Concentration *%Average
Number Of Samples Detected Analyses Range (pg/1) Concentration (ug/l) Comments
Toxic Pollutant/Subcategory  Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent/Effluent
31. 2,4-Dichlorophenol (continued)
Deink
o Fine Papers 3 3 1 1 0- 5 0- 3 2 1 Biological Treatment
o Tissue Papers 3 3 3 2 i- 5 0- 2 4 1 Partial Final Effluent
3 3 0 0 0 0 0 0 Biological Treatment
38. Ethylbenzene
Market Bleached Kraft 6 6 1 0 0- 82 0 27 0 Biological Treatment
BCT Bleached Kraft 9 9 1 0 0- 3 0 1 Biological Treatment
Unbleached Kraft
o Bag 6 6 3 0 1- 2 0 2 0 Biological Treatment
Semi~Chemical 6 6 2 2 0- 2 0- 2 1 1 Biological Treatment
Grouundwood-Fine Papers 6 6 1 0 0- 3 0 1 0 Biological Treatment
Deink
o Newsprint 3 -- 2 -- 0- 4 -- 2 -- POTW
o Tissue Papers 3 3 3 0 27- 45 0 33 [} Partial Final Effluent
3 3 0 V] 0 0 0 0 Biological Treatment
S Tissue From Wastepaper 6 6 3 0 2- 74 0 27 0 Biological Treatment
o 3 3 1 0 0~ 5 0 2 0 Primary Treatment
Builders' Paper and
Roofing Felt 9 -- 3 -- 1- 11 -- 5 - POTW
3 3 [ 0 0 0 0 0 Primary Treatment
Nonintegrated-Tissue Papers 3 3 3 3 54-39,000 36- 300 13,081 149 Primary Treatment
3 3 0 0 0 0 (¢} [V} Biological Treatment
Nounintegrated-Filter
and Nonwoven Papers 3 3 1 0 0~ 2 0 1 0 Biological Treatment
3 3 0 0 0 4] 0 [+] Primary Treatment
Nonintegrated-Paperboard 6 6 3 2 2- 6 0- 2 3 1 Biological Treatment
Integrated Miscellaneous 12 12 1 ] 0- 2 0 1 4] Biological Treatment
Nonintegrated Miscellaneous 6 6 2 0 0- 32 0 13 0 Primary Treatment
3 3 0 0 [ 0 0 0 Primary w/Holding Pond
39. Fluoranthene
Dissolving Kraft 3 3 1 1} 0- 7 [} 2 0 Biological Treatment
Dissolving Sulfite Pulp 4 4 1 0- 4 0- 1 1 Biological Treatmeat

“ Range for those mills where pollutant was detected in influent or efflueat.
*% Average for thuse mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Continued)

Total Total Number Of *Concentration *kAverage
Number Of Samples Detected Analyses Range (pg/1) Concentration (ug/l) Comments
Toxic Pollutant/Subcategory TInfluent Effluent Tnfluent Effluent Influent Effluent  Influent Effluent Influent/Effluent
44, Methylene Chloride
Dissolving Kraft 3 3 1 0 0- 1 0o 1 0 Biological Treatment
Market Blsached Kraft 6 6 3 2 1- 2 0- 2 1 1 Biological Treatment
BCT Bleached Kraft 9 9 7 6 0- 4 0- 4 2 2  Biological Treatment
Alkaline-Fine 9 9 3 2 2- 3 0- 1 3 1 Biological Treatment
tUnbleached Kraft
o Linerboard 3 3 3 (¢} 2- 3 0 2 0 Biological Treatment
o  Bag [ 6 4 5 0~ 290 0~ 6 50 ) 4 Biological Treatment
Semi-Chemical 6 4 6 0- 21 1- 14 [ 5 Biological Treatment
Unbleached Kraft
and Semi-Chemical 6 6 3 1 0- 220 0- 80 58 13 Biological Treatment
Dissolving Sulfite Pulp 4 4 3 1 0- 3 0- 2 2 1 Biological Treatment
Papergrade Sulfite 12 12 10 12 0-2,500 2-3,100 291 271 Biological Treatment
Groundwood-Fine Papers 6 6 1 0 0- 13 0 4 0 Biological Treatment
Deink
o Tissue Papers 3 3 3 3 11- 14 1- 3 12 2 Partial Final Effluent
' 3 3 0 0 0 0 0 0 Biological Treatment
o Newsprint 3 - 1 -- 0- 3 -- 1 0 POTW
Tissue From Wastepaper 6 6 3 0 17- 410 0 174 0 Biological Treatment
3 3 3 2 1- 11 0- 4 5 2  Primary Treatment
Paperhoard From Wastepaper 15 15 6 3 0- 4 0- 4 2 1 Biological Treatment
3 3 0 3 0 3- 142 0 50 Primary Treatment
Wastepaper-Molded Products 3 3 2 1 0- 2 0- 1 1 1 Biological Treatment
3 - 0 -- [1] - 0 --  POTW
Builders' Paper and
Roofing Felt 9 ~- 4 -- 0~ 6 -- 2 -- POTW
3 3 0 0 0 [} 0 0 Primary Treatment
Nonintegrated-Fine Papers 6 6 1 2 0- 1 0- 1 1 1 Biological Treatment
3 3 2 3 0- 17 5- 8 7 7 Primary Treatment
Nonintegrated-Lightweight
Papers 3 3 1 2 0~ 2 0- 2 1 1 Biological Treatment
Nonintegrated-Paperboard 6 6 1 [} 0- 3 0 1 [} Biological Treatment
Integrated Miscellaneous 12 12 4 4 0~ 10 0- 12 2 Biclogical Treatment

* Range for those mills where pollutant was detected in influent or effluent.
*% Average for those mills where pollutant was detected in influent or effluent.
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47.

48.

49.

51.

54.

Number Of Samples

Total

TABLE V-31 (Continued)

Total Number OF
Detected Analyses

*Concentration

Range (ug/l)

Concentration (ug/l)

**Average

Comments

Bromoform

Isophorone

. Naphthalene

Toxic Pollutant/Subcategory Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent/Effluent
Paperboard From Wastepaper 15 15 0 0 0 [ 0 0 Biological Treatment
3 3 1 1 0- 119 0- 62 40 21 Primavry Treatment
Dichlorobromomethane
Dissolving Kraft 3 3 1 0 0- 4 0 1 0 Biological Treatment
Alkaline-Fine 9 9 3 0 13- 18 0 15 0 Biological Treatment
Papergrade Sulfite 12 12 3 1 8- 40 0- 5 26 2 Biological Treatment
Paperboard From Wastepaper 15 15 0 0 0 0 0 0 Biological Treatment
3 3 1 3 0- 3 1- 2 1 1 Primary Treatment
Builders' Paper and
Roofing Felt 9 -- 1 - 0- 14 - 5 --  POTW
3 [ 0 0 0 0 Primary Treatment
Trichilorofluoromethane
Builders' Paper aad
Rocfing Felt 9 -- 1 -- 0- 8 -~ 3 --  POTW
3 3 0 0 (4] Primary Treatment
Dibromochloromethane
Builders' Paper and
Roofing Felt 9 -- 1 -- 0- 5 -- 2 - POTW
3 0 [ 0 0  Primary Treatment
Uubleached Kraft
o Linerboard 3 3 3 0 8- 15 0 11 [} Biological Treatmenl
Semi~Chemical 6 6 2 0 0- 5 0 3 0 Biological Treatment
Dissolving Sulfite Pulp 4 4 3 0 3- 4 0 4 0 Biological Treatment
Papergrade Sulfite 12 12 3 3 22- 230 7- 88 102 36 Biological Treatment

S

Range for those mills where pollutant was detected in influent or effluent.
%% Average for those mills where pollutant was detected in influent or effluent.
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Total
Number Of Samples

Total Number Of
Detected Analyses

TABLE V-31 (Continued)

“Concentration
Range (pg/l1)

**Average

Concentration {(pg/l)

Comments

Toxic Pollutant/Subcategory Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent/Effluent
55. Naphthalene (continued)
Deink
o Fine Papers 3 3 3 0 67- 190 0 142 0 Biological Treatment
o Tissue Papers 3 3 2 0 0- 78 0 48 0 Partial Final Effluent
3 3 0 0 0 0 0 0 Biological Treatment
Tissue From Wastepaper 6 6 0 0 0 0 0 0 Biological Treatment
3 3 3 2 16- 43 0- 27 26 i8 Primary Treatment
Integrated Miscellaneous 12 12 1 0 0- 4 ] 1 0 Biological Treatment
59. 2,4-dinitrophenol Not detected
64. Pentachlorophenol
BCT Bleached Kraft 9 9 3 3 5- 31 16- 21 19 19 Biological Treatment
Alkaline-Fine 9 9 3 2 6- 11 0- 1 8 1 Biological Treatment
Semi-Chemical 6 6 1 1 0- S 0- 2 2 1 Biolougical Treatmenl
Unblecached Kraft
and Semi-Chemical 6 6 1 0 0- 7 0 2 0 Biological Treatment
Papergrade Sulfite 12 12 6 1 1- 12 0- 1 6 1 Biological Treatment
Groundwood-Fine Papers 6 6 3 2 3- 12 0- 2 6 1 Biological Treatmeat
Deink
o Fine Papers 3 3 3 3 9- 24 4- 20 15 12 Biological Treatment
o Tissue Papers 3 3 3 3 10- 61 27- 38 38 34 Partial Final Effluent
3 3 0 0 0 0 0 Biological Treatment
Paperboard From Wastepaper 15 15 5 ] 0- 19 0 6 [} Biological Treatment
3 3 3 3 850-1,200 1,100-1,400 1,050 1,200 Primary Treatment
Wastepaper-Molded Products 3 3 1 1 0- 6 0- 4 2 1 Biological Treatment
3 - V] - 0 -~ 0 - POTW
Builders' Paper and
Roofing Felt 9 -- 6 -- 17- 160 -- 65 -- POTW
3 3 0 0 0 0 0 Primary Treatment
Integrated Miscellaneous 12 12 4 2 0- 29 0- 5 12 1 Biological Treatment
Nonintegrated Miscellaneous é [ 0 ] 0 0 o 0 Primary Treatment
3 3 2 2 0- 200 0- 68 72 27 Primary w/Holding Pond
65. Phenol
Dissolving Kraft 3 3 3 3 8- 110 10- 29 54 18 Biological Treatment
Market Bleached Kraft 6 [ 6 5 13- 26 0~ 2 20 1 Biological Treatment

* Range for those mills where pollutant was detected in influent or effluent.

** Average for those mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Continued)

Total Total Number Of #*Concentration *kAverage
Number Of Samples Detected Analyses Range (pg/1) Concentration (ug/1) Comment s
Toxic_Pollutant/Subcategory Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent /Effluent
65, Phenol (continued)
BCT Bleached Kraft 9 9 9 4 25- 92 o- 17 55 5 Biological Treatment
Alkaline-Fine 9 9 6 2 b= 14 0- 2 11 1 Biological Treatment
Unbleached Kraft
o Linerboard 3 3 3 3 41- 110 3- 4 77 3 Biological Treatment
o Bag 6 6 6 0 50- 140 0 89 0 Biological Treatment
Semi-Chemical 6 6 6 6 160~ 400 3- 24 230 14 Biological Treatment
Unbleached Kraft
and Semi-Chemical 6 6 6 0 30- 100 0 56 0 Biological Treatment
Dissolving Sulfite Pulp 4 4 4 4 12~ 19 1- 10 14 5 Biological Treatment
Papergrade Sulfite i2 12 11 8 0- 640 0- 250 176 41 Biological Treatment
Groundwood-Fine Papers 6 6 6 4 15- 51 0- 5 28 2 Biological Treatment
Deink
o Fine Papers 3 3 3 0 8- 41 0 22 0 Biological Treatment
o Tissue Papers 3 3 3 ] 76- 150 /] 119 0 Partial Final Effluent
3 3 [ 0 0 0 0 (1] Biological Treatment
o Newsprint 3 ~- 1 -- 0- 4 -- 1 -~ POTW
Tissue From Wastepaper 6 6 6 4 4- 140 0- 6 41 2 Biological Treatment
3 3 0 0 0 0 0 0 Primary Treatment
Paperboard From Wastepaper 3 3 3 3 430- 500 310~ 520 457 427 Primary Treatment
15 15 15 2 6- 91 0- 13 41 1 Biological Treatment
Wastepaper-Holded Products 3 -~ 3 - b~ 8 -- 6 -~  POTW
3 3 3 1 7- 9 0- 3 8 1 Biological Treatment
Builders' Paper and
Roofing Felt 3 3 3 3 1,100-1,400 1,200-1,700 1,233 1,433 Primary Treatment
9 - 9 - 51- 280 -- 134 - POTW
Nonintegrated-Fine Papers 3 3 3 3 44- 150 22- 66 94 38 Primary Treatment
6 6 4 0 0- 25 0 6 0 Biological Treatment
Nonintegrated-Tissue Papers 3 3 3 2 1- 11 0- 9 5 4 Biological Treatment
3 3 2 2 0- 2 0- 3 1 2 Primary Treatment
Nonintegrated-Lightweight
Papers 3 3 2 2 0- & 0- 3 2 2  Biological Treatment
Nonintegrated-Filter
and Nonwoven Papers 3 3 [ 2 0 0- 17 [} 10 Primary Treatment
3 3 3 1 8- 150 0- 3 64 1 Biological Treatment
Nonintegrated-Paperboard 6 6 6 3 2- 10 0- 3 6 2 Biological Treatment

.
w

ik

Range for those mills where pollutant was detected in influent or effluent.
Avecrage for those mills where pollutant was detected in influeat or effluent.
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Toxic Pollutant/Subcaiegory

65.

66.

Total

TABLE V-31 (Continued)

Total Number Of

*Concentration

**Average

Phenol (continued)
Integrated Miscel laneous
Nonintegrated Miscellaneous

Bis(2-elhythexyl) Phthalate
Dissolving Kraft
Market Bleached Kraft
BCT Bleached Kraft
Alkaline-Fine
Unbleached Kratt

o Linerboard

o Bag
Semi-Chemical
Unbleached Kraft

and Semi-Chemical
Dissolving Sulfite Pulp
Papergrade Sulfite
Groundwood-Fine Papers
Deink

o Fine Papers

o Tissue Papers

o Newsprint
Tissue From Wastepaper

Paperboard From Wastepaper
Wastepaper-Molded Products

Builders' Paper and
Roofing Felt

Nonintegrated-Fine Papers

Number Of Samples Detected Analyses Range (pg/l) Concentration (jpg/1) Comments
Infineat Effluent Influent Effluent Influent Effluent Influent Effluent Influent/Effluent
12 12 9 7 0- 68 0~ 15 15 4 Biological Treatment
3 3 2 2 0- 5 0~ 3 3 1 Primary w/Holding Pond
6 6 4 4 0- 14 0- 8 6 3 Primary Treatment
3 3 3 1 15- 180 0~ 4 72 1 Biological Treatment
6 6 6 4 6~ 21 7~ 94 14 32 Biological Treatment
9 9 8 6 0- 35 0~ 11 8 3 Biological Treatment
9 9 7 6 0- 190 0~ 49 29 16 Biological Treatment
3 3 3 1 3- 130 0~ 9 49 3 Bielogical Treatment
6 6 2 1 0- 7 0~ 4 4 1 Biological Treatment
6 6 5 6 0- 46 3- 29 21 15 Biological Treatment
6 6 5 5 0- 16 0~ 14 10 10 Biological Treatment
4 4 4 4 2~ 22 3~ 38 9 14 Biological Treatment
12 12 9 5 0- 200 0~ 91 29 21 Biological Treatment
6 6 4 6 0- i8 2~ 14 7 7 Biological Treatment
3 3 2 1 0- 10 0~ 4 4 3 Biological Treatment
3 3 3 [} 4~ 26 3- 5 13 4 Partial Final Effluent
3 3 2 1 o0- 20 0~ 2 8 1 Biological Treatment
3 -- 3 -- 8- 20 -- 13 --  POTW
3 3 3 1 3- 5 0~ 1 4 1  Primary Treatment
6 6 5 3 0- 19 0~ 8 10 3 Biological Treatment
3 3 3 1 17- 34 0~ 20 23 7 Primary Treatment
15 15 13 10 0- 83 0~1,200 14 87 Biological Treatment
3 -- 3 -~ 11- 18 - 14 --  POTW
3 3 3 1 1- 4 0~ 2 3 1 Biological Treatment
9 - 9 - 5- 80 -- 35 --  POTW
3 3 0 0 0 0 0 0 Primary Treatment
3 3 3 3 410-2,500 28~-2,494 1,193 869 Primary Treatment
[ 6 3 4 0- 13 0~ 25 3 6 Biological Treatment

* Range for Lhose mills where pollutant was detected in influent or effluent.

*% Average for those mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Continued)

Total Total Number Of *Concentration **Average
Number Of Samples Detected Analyses Range (pg/1) Concentration (pg/l1) Comments
Tuxic Pollutant/subcategory  Influent Effluent Influent Effluent Iinfluent =~ Effluent Influent Effluent Influent/Effluent

66. Bis(2-ethylhexyt) Phthalate (continued)

Nonintegrated-Tissue Papers 3 3 3 3 8- 73 8- 38 30 23 Biological Treatment
3 3 3 2 6- 13 o- 13 8 7  Primary Treatment
Nonintegrated-Lightweight '
Papers 3 3 3 4= 7 6- 7 5 7 Biological Treatment
Nonintegrated-Filter
and Non-Woven Papers 3 3 1 2 0- 1 0- 4 1 2 Primary Treatment
3 3 3 3 14- 160 13- 61 85 31 Biological Treatment
Nonintegrated-Paperboard 6 6 6 3 4- 31 0- 7 11 2 Biological Treatment
lntegrated Miscellaneous 12 12 9 9 0- 25 0- 220 8 25 Biological Treatment
Nenintegrated Miscellaneous 3 3 3 3 6- 15 1- 26 11 15 Primary w/Holding Pond
6 6 6 6 3- 150 1- 11 34 6 Primary Treatment
67. Butyl Benzyl Phthalate
Unbleached Kratt
o Bag 6 6 0 0- 39 0 23 0 Biological Treatment
Semi-Chemical o 6 1 0 0~ 1 0 1 0 Biological Treatment
Dissolving Sulfite Pulp 4 4 1 0 0- 2 ] 1 Biological Treatment
Deink
o Newsprint 3 -- 3 -- 3- 8 -- 5 -- POTW
Paperboard From Wastepaper 3 3 3 3 17- 190 38- 81 80 63 Primary Treatment
15 15 4 0 0- 170 0 51 0 Biological Treatment
Builders' Paper and
Rooting Felt 3 0 0 0 0 0 Primary Treatment
9 -~ 3 -- 5- 12 -- 9 -- POTW
Nonintegrated-Tissue Papers 3 3 3 1 620~ 950 0- 15 797 5 Primary Treatment
3 3 0 0 0 0 0 Biological Treatment
68. Di-n-Butyl Phthaluste
Dissolving Kraft 3 3 2 1 0- 13 0- 7 1 Biological Treatment
Market Bleached Kraft 6 6 6 5 3~ 4 0- 19 4 8 Biological Treatment
BCT Bleached Kraft 9 9 5 1 0- 27 0- 23 9 4 Biological Treatment
Alkaline-Fine 9 9 2 1 0- 2 0- 2 1 1 Biological Treatlment
Unbleached Kraft
o Linerboard 3 3 3 3 1- 10 1- 2 1 Biological Treatment
o Bag 6 6 1 0 0- 1 0 1 0 Biological Treatment
Semi-Chemical 6 6 6 0 1- 11 0 4 0 Biological Treatment

* Range for those mills where pollutant was detected in influent or effluent.
#*% Average for those mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Continued)

Total Total NMumber Of *Concentration *kAverage
Number Of Samples Detected Analyses Range (pg/l) Concentration (ug/1) Comments
Toxic Pollutant/Subcategory Influent Effluent Influent Effluent Influent Effluent Influent Etfluent Influent/Effluent
68. Di-n-Butyl Phthalate (continued)
Unbleached Kraft
and Sewi-Chemical 6 6 4 [4] 0- 12 0 5 0 Biological Treatment
Dissolving Sulfite Pulp 4 4 2 1 0- 2 0~ 1 1 1 Biological Treatment
Papergrade Sulfite 12 12 1 (1} 0- 3 V] 1 0 Biological Treatment
Groundwood-Fine Papers 6 6 4 4 0~ 8 0~ 11 3 4 Biological Treatment
Deink -
o Fine Papers 3 3 3 2 3- 9 0~ 12 5 6 Biological Treatment
o Tissue Papers 3 3 1 2 0- 10 o- 12 3 5 Partial Final Effluent
3 3 0 0 [} [¢] 0 0. Biological Treatment
o Newsprint 3 - 1 - 0- 2 -- 1 - POTW
Tissue From Wastepaper 3 3 0 0 0 o 0 0 Primary Treatment
6 6 1 [} 0- 17 [} 6 0 Biological Treatment
Paperboard From Wastepaper 3 3 2 3 0- 85 30~ 55 32 44 Primary Treatment
15 15 11 [} 0- 21 0 9 0 Biological Treatment
Builders' Paper and
Roofing Felt 3 3 0 0 0 ] 0 0 Primary Treatment
9 -- 5 - o- 25 -- 9 --  POTW
Nonintegrated-Tissue Papers 3 3 1 0 0- 3 ] 1 0 Primary Treatment
3 3 0 0 0 0 [} 0 Biological Treatment
Nonintegrated-Lightweight
Papers 3 3 1 1 0- 3 0- 5 1 2 Biological Treatment
Nonintegrated-Filter
and Nonwoven Papers 3 3 0 1 ] 0- 2 0 1  Primary Treatment
3 3 0 [} 0 0 [} 0 Biological Treatment
Nonintegrated-Paperboard 6 6 3 1 110- 230 0- 61 180 20 Biological Treatment
Integrated Miscellaneous 12 12 4 2 0- 7 0- 4 1 1 Biological Treatment
69. Di-n-Octyl Phthalate Not detected
70. Diethyl Phthalate
Dissolving Kraft 3 3 1 0 0- 7 0 2 0 Biological Treatment
Market Bleached Kraft 6 6 3 0 0- 2 0 1 0 Biological Treatment
Unbleached Kratt
and Semi-Chemical 6 6 2 0 0- 20 i} 13 0 Biological Treatment
Dissolving Sulfite Pulp 4 4 1 0 0- 9 0 9 0 Biological Treatment
Papergrade Sulfite 12 12 1 1 0- 5 0- 14 2 5 Biological Treatment

* Raoge for those mills where pollutant was detected in influent or effluent.
*% Average for those mills where pollutant was detected in influent or effluent.
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Numbe

Total
r Of Samples

Total Number Of
Detected Analyses

TABLE V-31 (Continued)

*Coacentration
Range (pg/l1)

*¥*Average
Concentration (pg/l)

Comments

Toxic Pollutant/Subcategory Influent Effluent Jufluent Effluent Influent Efftuent Influent Effluent Influent/Effluent
70. Diethyl Phthalate (continued)
Deink
o Fine Papers 3 3 1 2 0- 10 0- [ 3 2 Biological Treatment
o Newsprint 3 -- 1 - 0- 4 - 1 -- POTW
Tissue From Wastepaper 3 3 0 1] V] 0 o 0 Primary Treatment
6 6 2 0 0- 55 0 26 0 Biological Treatment
Paperboard From Wastepaper 3 3 3 3 12- 210 220- 320 79 273 Primary Treatment
15 15 6 3 38- 690 0- 310 234 71 Biological Treatment
Builders' Paper and
Rooting Felt 3 3 0 0 0 0 0 0 Primary Treatment
9 -- 6 -- 0- 180 -- 29 -- POTW
Nonintegrated-Tissue Papers 3 3 1 0 0- 35 0 12 [ Primary Treatment
3 3 0 0 [ o 0 o Biological Treatment
Nonintegrated-Paperboard 6 6 1 2 0- 12 0- 130 4 58 Biological Treatment
Integrated Miscellaneous 12 12 5 2 0~ 6 0- 4 2 1 Biological Treatment
76. Chrysene Not detected
77. Acenaphthylene Not detected
78. Anthracene
Dissolving Kraft 3 3 1 0 0~ 5 0 2 0 Biological Treatment
BCT Bleached Kraft 9 9 1 0 0- 3 o 1 0 Biological Treatment
Dissolving Sulfite Pulp 4 4 0 1 0 0- 1 0 1 Biological Treatment
81. Phenanthrene Not detected
84. Pyrene
Dissolving Kraft 3 3 1 0 0- 6 0 2 0 Biological Treatment
85. Tetrachloroethylene
BCT Bleached Kraft 9 9 3 )] 1- 5 0 3 4] Biological Treatment
Alkaline-Fine 9 9 1 V] 0- 3 0 1 (1] Biological Treatment
Unbleached Kraft
o Bag 6 6 2 [ 0- 2 0 1 0 Biological Treatment
Papergrade Sulfite 12 12 0 2 0- 0- [ 0 3 Biological Treatment
Groundwood-Fine Papers 6 6 1 0 0- 2 0 1 0 Biological Treatment
Deink
o Fine 3 3 3 0 22- 180 0 95 0 Biological Treatment
Tissue From Wastepaper 3 3 2 1 0- 220 0- 57 74 19 Primary Treatment
6 6 0 0 0 0 0 0 Biological Treatment

* Range for those mills where pollutant was detected in influent or effluent.
*% Average for those mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Continued)

Total Total Number Of *Concentration **Average
Number Of Samples Detected Analyses Range (pg/l) Concentration (pg/1l) Comments
Toxic Pollutant/Subcategory Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent/Effluent

85. Tetrachloroethylene (continued)
Paperboard From Wastepaper 15 15 1 0 0- 3 0 1 0 Biological Treatment

3 3 0 0 0 0 Y 0 Primary Treatment
Builders' Paper and
Roofing Felt 9 -- 1 - 0- 2 - 1 -~ POTW
3 3 0 0 0 0 0 0 Primary Treatment
Nonintegrated-Tissue Papers 3 3 0 3 0 8~ 9 0 8 Primary Treatment
3 3 0 0 0 0 0 0 Biological Treatment
Nonintegrated-Paperboard 6 6 3 0 2- 4 0 3 0 Biological Treatment
86. Toluene
Dissolving Kraft 3 3 2 0 0- 1 0 1 [ Biological Treatment
Market Bleached Kraft 6 6 3 0 1- 5 0 3 0 Biological Treatment
BCT Bleached Krait 9 9 6 [ 0- 4 [ 1 0 Biological Treatment
Alkaline-Fine 9 9 8 0 0- 180 0 23 0 Biological Treatment
Unbleached Kraft
o Linerboard 3 3 3 0 1- 3 0 2 0 Biological Treatment
o Bag 6 6 4 0 0- 23 0 6 0 Biological Treatment
Semi-Chemical 6 6 3 3- 7 1- 4 5 2 Biological Treatment
Unbleached Kraft
and Semi-Chemical 6 6 3 0 2- 4 0 3 0 Biological Treatment
Dissolving Sulfite Pulp 4 4 1 0 0- 1 0 1 0 Biological Treatment
Papergrade Sulfite 12 12 9 7 0- 70 0- 66 23 14 Biological Treatment
Groundwood-Fine Papers 6 6 6 3 1- 63 0- 2 13 1 Biological Treatment
Deink
o Fine Papers 3 3 3 0 11- 150 0 58 0 Biological Treatment
o Tissue Papers 3 3 3 1 10- 20 0- 1 15 1 Partial Final Effluent
3 3 3 0 1- 4 0 3 0 Biological Treatment
o Newsprint 3 -- 3 -- 5- 20 -- 14 -- POTW
Tissue From Wastepaper 6 6 5 2 0- 4 0- 8 2 2 Biological Treatment
3 3 1 0 0~ 2 0 1 0 Primary Treatment
Paperboard From Wastepaper 15 i5 8 6 0- 39 0- 5 10 2 Biological Treatment
3 3 3 3 I- 6 2- 5 4 3 Primary Treatment
Builders' Paper and
Roofing Felt B 9 -- 8 - 0- 620 -- 81 -- POTW
3 3 0 0 0 0 0 [ Primary Treatment

“ Range for those mills where polintant was detected in influent or effluent.
*¥* Average for those mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Continued)

Total Total Number Of *Concentration *%Average
Number Of Samples Detected Analyses Range (pg/1) Concentration (pg/1) Comments
Toxic Pollutaut/Subcategory Influent Effluent Ianfluent Effluent Influent Effluent Influent Effluent Influent/Effluent
86. Toluene (continued)
Nonintegrated-Fine Papers 6 6 0 3 0 1- 2 0 2 Biological Treatment
3 3 0 0 0 [} 0 0 Primary Treatment
Nonintegrated-Tissue Papers 3 3 3 3 2- 380 1- 15 130 6 Primary Treatment
3 3 [} [} [+ 0 0 0 Biological Treatment
Nonintegrated-Lightweight
Papers 3 3 2 2 0- 5 0- 2 2 1 Biological Treatment
Nonintegrated-Filter
and Nonwoven Papers 3 3 1 1] 0- 6 0 2 0 Biological Treatment
3 3 0 0 0 1] ] (4] Primary Treatment
Nonintegrated-Paperboard 6 6 3 4 0- 5 0~ 1 2 1 Biological Treatment
Integrated Miscellaneous 12 12 6 7 0- 660 0- 150 99 66 Biological Treatment
Nonintegrated Miscellaneous 6 6 3 0 2~ 6 0 4 0 Primary Treatment
3 3 1 2 0- 3 0- 2 1 1 Primary w/Holding Pond
87. Trichloroethylene
BCT Bleached Kraft 6 6 3 0 1- 2 0 2 0 Biological Treatment
Semi-Chemical 6 6 3 [ 4~ 15 0 9 0 Biological Treatment
Unbleached Kraft
and Semi-Chemical 6 2 0 0- 3 0 1 0 Biological Treatment
Papergrade Sulfite 12 12 3 0 2- 33 [} 15 0 Biological Treatment
Deink
o Fine Papers 3 3 3 3 130- 850 3- 11 493 7 Biological Treatment
o Tissue Papers 3 3 3 0 8~ 13 0 11 0 Partial Final Effluent
3 3 [+] 0 0 0 0 0 Biological Treatment
Paperboard From Wastepaper 15 15 5 [} [ S 0 1 0 Biological Treatment
3 3 0 0 [} 0 0 0 Primary Treatment
Builders' Paper and
Roofing Felt 9 -- 5 - 0- 38 -- 11 --  POTW
3 3 1 0 0- 2 o 1 0 Primary Treatment
106. PCB-1242
Deink
o Fine Papers 3 3 .1 0 0- 9.9 0 3 0 Biological Treatment

* Range for those mills where pollutant was detected in influent or effluent.
#% Average for those mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Continued)

Total Number Of *Concentration **Average
Number Of Samples Detected Analyses Range (ug/1) Concentration (pg/1) Comments
Toxic Pollutant/Subcategory Influent Effluent Influent Effluent Tofluent Effluent Influent Effluent Influent/Effluent
107. PCB-1254
Unbleached Kraft
aud Semi-Chemical 6 6 3 3 0- <1 0- 2 1 1 Biological Treatment
Deink
o Tissue Papers 3 3 1 0 0~ 4 0 1 0 Biological Treatment
3 3 0 0 0 0 [ 0 Partial Final Effluent
Tissue From Wastepaper 6 6 4 3 0~ <1 0- <1 1 1 Biological Treatment
3 3 0 [} 0 0 0 0 Primary Treatment
Paperboard From Wastepaper 15 15 1 1 (1 <1 0- <1 <1 <1 Biological Treatment
3 3 2 3 0~ <1 <1 <1 <1 Primary Treatment
Builders' Paper and
Roofing Felt 9 -- 3 - 0- <1 -- <1 -- POTW
3 3 0 0 0 0 o 0 Primary Treatment
Nonintegrated-Fine Papers 3 3 2 0 0- <1 0 <1 0 Primary Treatment
6 6 [} 0 [} 0 [} 0 Biological Treatment
Nonintegrated-Filter
and Nonwoven Papers 3 3 1 0 0- 28 [} 9 0 Primary Treatment
3 3 0 1] 0 0 [1] 0 Biological Treatment
Iategrated Miscellaneous 12 12 2 2 0- <1 0- <1 <1 <1 Biological Treatment
Nonintegrated Miscellaneous 6 6 1 0 0- [} 2 0 Primary Treatment
3 3 0 0 1] )] /] 0 Primary w/Holding Pond
108. PCB-1221 Not detected
109. PCB-1232 Not detected
110. pPCB-1248
Paperboard From Wastepaper 15 15 4 2 0- 10 0- <1 5 <1 Biological Treatment
3 3 0 0 4] 0 0 0 Primary Treatment
Builders' Paper and
Roofing Felt 9 -- 2 -- 0- 7 - 4 --  POTW
3 3 0 0 0 0 0 0 Primary Treatment
111. PCB 1260
Deink
o Tissue Papers 3 3 1 0 0- 3 0o 1 0 Partial Fipal Effluent
3 3 2 0 0- <1 ] <1 0 Biological Treatment
112. PCB 1016 Not detected
119. Chromium
Dissolving Kraft 3 3 3 3 5- 21 <2- 19 11 10 Biological Treatment
Market Bleached Kraft 6 6 6 6 7- 20 9- 73 13 26 Biological Treatment
BCT Bleached Kraft 9 9 9 9 4- 300 5- 240 85 55 Biological Treatment
Alkaline-Fine 9 9 9 9 <2- 76 2- 17 26 7 Biological Treatment

* Range for those mills where pollutant was detected in influent or effluent.

*% Average for those mills where pollutant was detected in influent or effluent.



01¢

TABLE V-31 (Continued)

Total Total Number Of *Concentration **Average

Number Of Samples Detected Analyses Range (ug/l) Concentration (pg/1) Comments
Toxic Pollutant/Subcategory Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent/Effluent
119. Chromium (continued)
Unbleached Kraft
o Linerboard 3 3 3 3 <2- 11 5- 8 7 7 Biological Treatment
o Bag 6 6 6 6 12- 26 5~ 17 18 12  Biological Treatment
Semi-Chemical 6 6 6 6 18- 42 16- 23 29 19 Biological Treatmeant
Unbleached Kraft
and Semi-Chemical 6 6 [ 6 8- 76 8- 47 29 19 Biological Treatment
Dissolving Sulfite Pulp 4 4 4 4 18- 46 11-1,100 33 285 Biological Treatment
Papergradle Sulfite 12 12 12 12 6~ 66 3~ 16 23 8 Biological Treatment
Groundwood-Fine Papers 6 6 6 6 1- 20 <1- 6 5 2 Biological Treatment
Deink
o Fine Papers 3 3 3 3 29- 49 2- 9 42 5 Biological Treatment
o Tissue Papers 3 3 3 3 12- 18 6- 20 15 12  Partial Final Effluent
3 3 3 3 4~ 13 <1- 3 8 2 Biological Treatment
o Newsprint 3 -- 3 -- <5- 54 -- 29 --  POTW
Tissue From Wastepaper 6 6 6 6 <2- 63 <2- 28 20 13 Biological Treatment
3 3 3 3 8- 27 5 17 5 Primary Treatment
Paperboard From Wastepaper 15 15 15 15 <2~ 870 <2- 17 90 8 Biological Treatment
3 3 3 3 180- 280 150- 195 230 165 Primary Treatment
Wastepaper-Molded Products 3 3 3 3 5- 14 3- 4 9 3 Biological Treatment
3 - 3 -- <2~ 8 -- 5 -- POTW
Builders' Paper and
Roofing Felt 9 -- 9 - 24- 250 - 81 - POTW
3 3 3 3 290- 370 230- 350 337 290 Primary Treatment
Nonintegrated-Fine Papers 6 6 6 6 <1- 6 <1 3 <1 Biological Treatment
3 3 3 3 1- 8 <2- 3 5 2 Primary Treatment
Nonintegrated-Tissue Papers 3 3 3 3 <1- 2 <2- 3 2 2 Biological Treatment
3 3 3 3 22~ 23 <2 23 <2 Primary Treatment
Nonintegrated-Lightweight
Papers ' 3 3 2 2- 4 0- 3 3 2 Biological Treatment
Nonintegrated-Filter
and Nonwoven Papers 3 3 3 3 <1- 1 <1- 2 1 1 Primary Treatment
3 3 3 3 5- 8 <1- 4 6 3 Biological Treataent
Nonintegrated-Paperboard 6 6 6 6 5-1,800 <2- 13 675 6 Biological Treatment
Integrated Miscellaneous 12 12 12 12 <1- 12 <1- 18 5 5 Biological Treatment

* Range for those mills where pollutant was detected in influent or effluent.
** Average for Lhose mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Continued)

Total Total Number Of *Concentration **Average
Number Of Samples Detected Analyses Range (pg/1) Concentration (pg/1) Comments
Toxic Pollutant/Subcategory Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent/Effluent
119. Chromiwa (continued)
Nonintegrated Miscellaneous 6 6 6 6 <1- 22 1- 20 11 5 Primary Treatment
3 3 3 3 5- 39 <2~ 2 18 2 Primary w/Holding Pond
120. Copper
Dissolving Kraft 3 3 3 3 39- 42 <2~ 42 40 17 Biological Treatment
Market Bleached Kraft 6 6 6 6 24~ 37 4~ 26 31 14 Biological Treatment
BCT Bleached Kraft 9 9 9 9 18- 70 <2~ 42 46 17 Biological Treatment
Alkaline-Fine 9 9 9 9 9- 48 <1=- 23 22 8 Biological Treatment
Unbleached Kraft
o Linerboard 3 3 3 3 <2- 16 <2~ 7 9 5 Biological Treatment
o Bag 6 6 6 6 12- 46 4~ 15 24 9 Biological Treatment
Semi-Chemical 6 6 6 6 44- 120 5~ 37 79 25 Biological Treatment
Unbleached Kraft
and Semi-Chemical 6 6 6 6 16~ 64 2~ 28 38 15 Biological Treatment
Dissolving Sulfite Pulp 4 4 4 4 8- 35 6~ 28 17 20 Biological Treatment
Papergrade Sulfite 12 12 12 12 <2- 220 8~ 100 71 33 Biological Treatment
Groundwood-Fine Papers 6 6 6 6 12- 62 5~ 24 28 14 Biological Treatment
Deink
o Fine Papers 3 3 3 3 42- 80 <2~ 1 61 6 Biological Treatment
o Tissue Papers 3 3 3 3 22- 37 12~ 40 29 22 Partial Final Effluent
3 3 3 3 8- 21 <1 13 <1 Biological Treatment
o Newsprint 3 -- 3 -- 57- 89 -~ 76 --  POTW
Tissue From Wastepaper 6 6 6 6 24~ 100 3- 110 55 47 Biological Treatment
3 3 3 3 8- 15 <2~ 18 13 8 Primary Treatment
Paperboard From Wastepaper 15 15 15 15 2- 650 <2- 42 96 15 Biological Treatment
3 3 3 3 150- 188 143~ 162 169 152  Primary
Wastepaper-Molded Products 3 3 3 3 3- 34 2~ 5 16 4 Biological Treatment
3 -- 3 -- 25- 44 -~ 37 - POTW
Builders' Paper and
Roofing Felt 9 -- 9 -- 30- 270 -~ 145 -- POTW
3 3 3 3 185~ 210 87~ 97 202 93 Primary Treatment
Nonintegrated-Fine Papers 6 6 6 6 <1- 20 <1- 81 13 18 Biological Treatment
3 3 3 3 6- 62 16- 26 43 19  Primary Treatment
Nonintegrated-Tissue Papers 3 3 3 3 17- 25 15~ 33 22 25 Biological Treatment
3 3 3 3 65- 88 13- 17 74 14 Primary Treatment

* Range for those mills where pollutant was detected in influent or effluent.
*% Average for those mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Continued)

Total Total Number Of *Concentration *%Average
Number Of Samples Detected Analyses Range (pg/1) Concentration (pg/1) Comments
Toxic Pollutant/Subcategory Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent/Effluent
120. Copper (continued)
Nonintegrated-Lightweight
Papers 3 3 3 2 10~ 54 0- <10 37 4 Biological Treatment
Nonintegrated-Filter
and Nonwoven Papers 3 3 3 3 14- 28 9~ 10 19 10 Primary Trealment
3 3 3 3 6~ 120 6- 13 61 9 Biological Treatment
Nonintegrated-Paperboard 6 6 6 6 17- 300 <1- 10 78 4 Biological Treatment
Integrated Miscellaneous 12 12 12 12 2- 68 <1=- 31 33 13 Biological Treatment
Nonintegrated Miscellaneous 6 6 [ 6 4- 59 <1- 12 29 8 Primary Treatment
3 3 3 3 60- 100 <2- 31 81 12 Primary w/Holding Pond
121. Cyanide
Semi-~Chemical 3 3 3 3 <10 <10 <10 <10 Biological Treailment
Unbleached Kraft
and Semi-Chemical 6 6 6 6 <10- 25 <10- 15 16 11 Biological Treatment
Deink
o Fine Papers 3 3 3 3 32- 162 40- 95 108 72  Biological Treatment
o Tissue Papers 3 3 3 3 72~ 110 170- 200 88 185  Primary Treatment
3 3 3 3 <10 <10 <10 <10 Biological Treatment
o Newsprint 3 -- 3 -- 720-2,600 - 1,560 --  POTW
Tissue From Wastepaper 6 6 6 6 <10 <10 <10 <10 Biological Treatment
3 3 3 3 <10 <10 <10 <10 Primary Treatment
Paperboard From Wastepaper 15 15 15 15 <10~ 143 <10~ 34 27 14  Biological Treatment
3 3 3 3 29~ 155 <10- 25 74 18 Primary Treatment
Wastepaper-Molded Products 3 3 3 3 <10 <10 <10 <10 Biological Treatment
3 -- 3 - <10 - <10 -~  POTW
Builders' Paper and
Roofing Felt 9 -- 9 - 90-1,200 - 368 --  POTW
3 3 3 3 25- 170 25- 190 108 117 Primary Treatment
Nonintegrated-Lightweight
Papers 3 3 3 3 <10 <10 <10 <10  Biological Treatment
Nonintegrated-Filter
and Nonwoven Papers 3 3 3 3 <10- 13 <10 11 <10 Biological Treatment
3 3 0 0 0 1] [ 0 Primary Treatment

* Range for those mills where pollutant was detected in influent or effluent.
*% Average for those mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Continued)

Total Total Number Of *Concentration *kAverage
Number Of Samples Detected Analyses Range (pg/l) Concentration (pg/l) Comments
Toxic Pollutant/Subcategory I[ufluent Effluent Influent Effluent influent Effluent Influent Effluent Tofluent/Effluent
121. Cyanide (continued)
Nonintegrated-Paperboard 6 6 6 6 <10-1,650 <10- 80 310 26 Biological Treatment
Integrated Miscellaneous 9 9 9 9 <10- 20 <10 11 10 Biological Treatment
Nonintegrated Miscellaneous 3 3 3 3 <10 <10 <10 <10 Primary w/Holding Pond
6 6 [ 0 0 0 0 0 Primary Treatment
122. Lead
Dissolviang Kraft 3 3 3 3 5- 7 <2- 15 6 8 Biological Treatment
Market Bleached Kraft 6 6 6 [ <1~ 18 <1- 29 9 9  Biological Treatment
BCT Bleached Kraft 9 9 9 9 <1- 54 3- 45 17 18 Biological Treatment
Alkaline-Fine 9 9 9 9 <2- 10 <1- 15 6 [ Biological Treatment
Unbleached Kraft
o Linerboard 3 3 3 3 <2- <20 2- 10 <13 5 Biological Treatment
o Bag 6 6 6 6 5- 24 2- 34 14 16 Biological Treatment
Semi-Chemical [ [ 47- 131 22- 50 95 35 Biclogical Treatment
Unbleached Kraft
and Semi-Chemical 6 6 6 6 9~ 42 <2- 24 24 13 Biological Treatment
Dissolving Sulfite Pulp 4 4 4 3 11- 25 0- 30 16 15 Biological Treatment
Papergrade Sulfite 12 12 12 12 <2- 86 <1- 42 25 11 Biological Treatment
Groundwood-Fine Papers 6 6 6 6 4= 16 4- 19 9 8 Biological Treatment
Deink
o Fine Papers 3 3 3 3 64~ 320 24- 30 149 28 Biological Treatment
o Tissue Papers 3 3 3 3 <2- 44 <1- 22 22 10 Partial Final Effluent
3 3 3 3 <1- 30 <1- 3 12 2 Biological Treatment
o Newsprint 3 -- 3 -- 28~ 260 -- 163 --  POTW
Tissue From Wastepaper 6 6 6 6 4- 120 4- 120 44 38 Biological Treatment
3 3 3 3 <2- 8 <2- 3 5 2 Primary Treatment
Paperboard From Wastepaper 15 15 15 15 <2- 900 <2- 140 137 23 Biological Treatment
3 3 3 3 135~ 230 60- 130 198 92 Primary Treatment
Wastepaper-Molded Products 3 3 3 3 2- 33 7- 18 22 12 Biological Treatment
3 -- 3 -- <2~ <20 -- <13 --  POTW
Builders' Paper and
Roofing Felt 9 - 9 -- 36- 880 -- 264 - POTW
3 3 3 3 210- 360 50- 190 273 137 Primary Treatment

% Range for those mills where pollutant was detected in influent or effluent.
#% Average for those mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Continued)

Total Total Number Of *Concentration **Average
Number Of Samples Detected Analyses Range (pg/1) Concentration (ug/l) Comments
Toxic Pollutant/Subcategory Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent/Effluent
122. Lead (continued)
Nonintegrated-Fine Papers 6 6 6 [ <1- 8 <1- 5 3 3 Biological Treatment
3 3 3 k] <1- 10 6~ 21 5 13 Primary Treatment
Nonintegrated-Tissue Papers 3 3 3 3 <1- <2 <2 <2 <2 Biological Treatment
3 3 3 3 <2- 32 <2 14 <2 Primary Treatment
Nonintegrated-Lightweight
Papers 3 3 2 5- 12 0- <1 9 <1 Biological Treatment
Nonintegrated-Filter
and Nonwoven Papers 3 3 3 3 <1- 22 <1- 1 8 1  Primary Treatment
3 3 3 3 1- 6 <2- 10 4 6 Biological Treatment
Nonintegrated-Paperboard 6 6 6 6 <2-9,000 <2- 20 3,334 9 Biological Treatment
Integrated Miscellaneous 12 12 12 12 <i- 40 <2- 26 12 7 Biological Treatment
Nonintegrated Miscellaneous 6 6 6 6 <2- 40 <2- 10 16 7  Primary Treatment
3 3 3 3 <2- 30 <2 11 <2 Primary w/Holding Pond
123. Mercury
Dissolving Kraft 3 3 3 3 <0.5 <0.5 <0.5 <0.5 Biological Treatment
Market Bleached Kraft 6 6 6 6 <0.5 <0.5 <0.5 <0.5 Biological Treatment
BCT Bleached Kraft 9 9 9 9 <0.5 <0.5 <0.5 <0.5 Biological Treatment
Alkaline-Fine 9 9 9 9 <0.5 <0.5- 0.9 <0.5 0.5 Biological Treatment
Unbleached Kraft
o Linerboard 3 3 3 3 <0.5 <0.5 <0.5 <0.5 Biological Treatment
o Bag 6 6 6 6 <0.5 <0.5 <0.5 <0.5 Biological Treatment
Semi-Chemical 6 ] 6 <0.5- 0.6 <0.5 0.5 <0.5 Biological Treatment
Unbleached Kraft
and Semi-Chemical 6 6 6 5 <0.5 0- <0.5 <0.5 <0.5 Biological Treatment
Dissolving Sulfite Pulp 4 4 4 4 <0.5 <0.5 <0.5 <0.5 Biological Treatment
Papergrade Sulfite 12 12 12 12 <0.5- 1.8 <0.5- 1.5 0.7 0.7 Biological Treatment
Groundwood-Fine Papers 6 6 6 6 <0.5 <0.5 <0.5 <0.5 Biological Treatment
Deink
o Fine Papers 3 3 3 3 <0.5 <0.5 <0.5 <0.5 Biological Treatment
o Tissue Papers 3 3 3 3 <0.5 <0.5 <0.5 <0.5 Partial Final Effluent
3 3 3 3 <0.5 <0.5 0.5 <0.5 PBiological Treatment
o Newsprint 3 -- 3 -- <0.5- 2.4 -- 1.2 -~ POTW
Tissue From Wastepaper 3 3 3 3 0.6- 1.2 <0.5- 0.9 1.0 0.8 Primary Treatment
6 6 6 6 <0.5~ 1.2 <0.5- 2.0 0.6 0.8 Biological Treatment

* Range for tLhose mills where pollutant was detected in influent or effluent.
*% Average for those mills where pollutant was detected in influent or effluent.
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Toxic Pollutant/Subcategory  Influent

123.

124,

Mercury (coutinued)

TABLE V-31 (Continued)

Paperboard From Wastepaper 3

15
Wastepaper-Molded Products 3
3

Builders' Paper and
Roofing Felt

Nonintegrated-Fine Papers
Nonintegrated-Tissue Papers

Nonintegrated-Lightweight

Papers
Nonintegrated-Filter
and Nonwoven Papers

Nonintegrated-Paperboard
Integrated Miscellaneous
Nonintegrated Miscellaneous

Nickel
Dissolving Kraft
tlarket Bleached Kraft
BCT Bleached Kraft
Alkaline-Fine
Unbleached Kraft
v Linerboard
o Bag
Semi~Chemical
Unbleached Kraft
and Semi-Chemical

Dissolving Sulfite Pulp

Papergrade Sulfite
Groundwood-Fine Papers

Total Total Number Of *Concentration *¥Average
Number Of Samples Detected Analyses Range (pg/l) Concentration (pg/l) Comments
Effluent Influent Effluent Influent Effluent Influent Effluent lufluent/Effluent
3 3 3 <0.5 <0.5 <0.5 <0.5 Primary Treatment
15 15 15 <0.5- 1.0 <0.5- 2.2 0.6 0.7 Biological Treatment
-- 3 - <0.5 -- <0.5 -- POTW
3 3 3 <0.5 <0.5 <0.5 <0.5 Biological Treatment
3 3 3 3 <0.5 <0.5 <0.5 <0.5 Primary Treatment
9 -- 9 -- <0.5- 1.0 - 0.6 --  POTW
3 3 3 3 <0.5 <0.5 <0.5 <0.5 Primary Treatment
6 6 6 6 <0.5- 0.8 <0.5- 0.7 0.6 0.6 Biological Treatment
3 3 3 3 <0.5 <0.5 <0.5 0.5 Biological Treatment
3 3 3 3 <0.5 <0.5 <0.5 <0.5 Primary Treatment
3 3 3 <0.5 <0.5 <0.5 <0.5 Biological Treatment
3 3 3’ 3 <0.5 <0.5 <0.5 <0.5 Primary Treatment
3 3 3 3 <0.5 <0.5 <0.5 <0.5 Biological Treatment
6 6 6 6 <0.5 <0.5 <0.5 <0.5 Biological Treatment
12 12 12 12 <0.5- 0.6 <0.5- 0.6 0.5 0.5 Biological Treatment
3 3 3 3 <0.5 <0.5- 0.6 <0.5 0.6 Primary w/Holding Pond
6 6 6 6 <0.5- 1.5 <0.5 0.8 <0.5 Primary Treatment
3 3 3 3 <2- 8 2- 15 5 10 Biological Treatment
6 6 6 6 16- 59 8- 18 3 14 Biological Treatment
9 9 9 9 <2- 120 <2- 30 36 12 Biological Treatment
9 9 9 9 <2- 33 1~ 16 16 8 Biological Treatment
3 3 3 3 <2- 9 3- 6 5 5 Biological Treatment
6 6 6 [ <2- 12 <2- 10 6 5 Biological Treatment
6 6 6 6 <2- 22 6- 17 12 t0 Biological Treatment
[ 6 6 [ <2- 29 <2~ 12 10 5 Biological Treatment
4 4 4 4 8- 45 <2- 269 25 130 Biological Treatment
12 12 12 12 3- 48 . <2- 18 15 9 Biological Treatment
6 6 6 6 <2- 8 <1- 10 5 5 Biological Treatment

* Range for those mills where pollutant was detected in influent or effluent.
*% Average for those mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Continued)

Total Total Number Of *Concentration **Average
Number Of Samples Detected Analyses Range (pg/1) Concentration (pg/l) Comments
Toxic Pollutant/Subcategory  Influent Effluent Influent Effluent Influent =~ Effluent Influent Effluent Influent/Effluent
124. Nickel (continued)
Deink
o Fine Papers 3 3 3 3 5- 20 <2- 7 15 4 Biological Treatment
o Tissue Papers 3 3 3 3 4~ 9 <2~ 6 6 3 Partial Final Effluent
3 3 3 3 <1- 4 <1- 4 2 2 Biological Treatment
o Newsprint 3 -- 3 -- 5- 30 -- 15 -- POTW
Tissue From Wastepaper 3 3 3 3 5- 25 2- 6 15 3  Primary Treatment
6 6 6 [ 2- 92 3~ 25 21 13 Biological Treatment
Paperboard From Wastepaper 3 3 3 3 42- 139 33- 69 84 56 Primary Treatment
15 15 15 15 <2- 130 <2~ 44 37 14 Biological Treatment
Wastepaper-Molded Products 3 ~- 3 -- <2- 2 -- 2 ~--  POTW
3 3 3 3 10- 48 <1- 5 23 3  Biological Treatment
Builders' Paper and
Roofing Felt 3 3 3 3 84~ 160 100~ 140 115 120  Primary Treatment
9 -- 9 - 12- 65 -- 40 -- POTW
Nonintegrated-Fine Papers 3 3 3 3 <2- 12 <2 5 <2 Primary Treatment
6 6 6 6 <1- 10 <1- 13 5 6 Biological Treatment
Nonintegrated-Tissue Papers 3 3 3 3 <2 <2~ 3 <2 2 Biological Treatment
3 3 3 3 <2- 2 <2 2 <2 Primary Treatment
Nonintegrated-Lightweight
Papers 3 3 3 3 <2 0- <2 <2 <1 Biological Treatment
Nonintegrated-Filter
and Noawoven Papers 3 3 3 3 <1 <1- 3 <1 2 Primary Treatment
3 3 3 3 <1- 3 <1- <2 2 <1 Biological Treatment
Nonintegrated-Paperboard 6 6 6 6 <2- 29 2- 10 13 5 Biological Treatment
Integrated Miscellaneous 12 12 12 12 <2~ 9 1- 12 5 5 Biological Treatment
Nonintegrated Miscellaneous 3 3 3 3 <2~ 8 <2~ 7 4 4 Primary w/Holding Pond
6 6 6 6 8- 44 <2- 15 28 6 Primary Treatment
128. Zinc
Dissolving Kraft 3 3 3 3 73~ 78 44- 51 75 48 Biological Treatment
Market Bleached Kraft 6 6 6 6 100- 185 46- 91 154 61 Biological Treatment
BCT Bleached Krait 9 9 9 9 74~ 200 45- 360 138 110 Biological Treatment
Alkaliue-Fine 9 9 9 9 67- 290 36- 208 149 72 Biological Treatment

* Range for those mills where pollutant was detected in influent or etfluent.
*% Average for those mills where pollutant was detected in influent or effluent.
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TABLE V-31 (Continued)

Total Total Number Of *Concentration **Average
Nuwber Of Samples Detected Analyses Range (pg/1) Concentration (pg/l) Comments
Toxic Pollutant/Subcategory Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent/Effluent
128. Zinc (continued)
Unbleached Kraft
o Linerboard 3 3 3 3 37- 120 27- 100 71 67 Biological Treatment
o Bag 6 6 6 6 41- 230 16- 150 136 81 Biological Treatment
Semi~Chemical 6 6 6 6 78- 230 31- 120 143 69 Biological Treatment
Unbleached Kraft
and Semi-Chemical 6 6 6 6 24- 58 15- 46 40 25 Biological Treatment
Dissolving Sulfite Pulp 4 4 4 4 42- 85 37- 27 70 60 Biological Treatment
Papergrade Sulfite 12 12 12 12 5- 150 25- 420 104 118 Biological Treatment
Groundwood-Fine Papers 6 6 6 6 53~ 90 9- 86 74 45 Biological Treatment
Deink
o Fine Papers 3 3 3 3 97- 352 30~ 38 206 33 Biological Treatment
o Tissue Papers 3 3 3 3 170- 260 51- 82 200 n Partial Final Effluent
3 3 3 3 30- 46 5- 36 40 19 Biological Treatment
o Newsprint 3 - 3 - 300~ 375 -- 335 -~  POTW
Tissue From Wastepaper 3 3 3 3 52- 59 22- 33 54 27 Primary Treatment
6 6 6 31-3,560 <5~ 183 677 88 Biological Treatment
Paperboard From Wastepaper 3 3 3 3 1,100-1,600 1,000-1,900 1,433 1,500 Primary Treatment
15 15 15 15 26-4,720 40~ 210 1,206 113 Biological Treatment
Wastepaper-Molded Products 3 -- 3 - 120- 330 -- 200 - POTW
3 3 3 3 262- 465 26- 73 392 52 Biological Treatment
Builders' Paper and
Roofing Felt 3 3 3 3 2,500-3,000 1,900-2,900 2,800 2,400 Primary Treatment
9 -- 9 - 5-2,100 - 999 - POTW
Nonintegrated-Fine Papers 3 3 3 3 49- 91 75~ 160 71 118 Primary Treatment
6 6 [ 6 6- 185 <3- 35 55 18 Biological Treatment
Nonintegrated-Tissue Papers 3 3 3 3 52,000-54,000 60- 140 53,300 88 Biological Treatment
3 3 3 3 46- 160 19- 29 92 23  Primary Treatment
Nonintegrated-Lightweight
Papers 3 3 3 3 12- 22 0- 8 16 4 Biological Treatment
Nonintegrated-Filter
and Nonwoven Papers 3 3 3 3 11- 15 9- 17 13 12 Primary Treatment
3 3 3 3 118- 193 40~ 66 159 56 Biological Treatment
Nonintegrated-Paperboard 6 6 6 6 72-2,050 <5- 210 710 72 Biological Treatment
Integrated Miscellaneous 12 12 12 12 12- 710 15-1,800 259 443 Biological Treatment
Nonintegrated Miscellaneous 3 3 3 3 10- 48 1- 7 25 3 Primary w/Holding Pond
6 3 6 6 40-3,840 <2-1,000 802 217 Primary Treatment

#* Range for those mills where pollutant was detected in influent or effluent.
%% Average for those mills where pollutant was detected in influent or effluent.
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TABLE V-32

SUMMARY OF VERIFICATION PROGRAM ANALYSIS RESULTS
FOR NONCONVENTIONAL POLLUTANTS

Average
Total Number Total Number of Concentration Coucentration
Toxic Pollutant/ of Samples Detected Analyses Range (pg/1) (pg/l1)
_ _Subcategory Influent Effluent Influent Effluent Influent Effluent Influent Effluent Comments o
130. Abietic Acid
Dissolving Kraft 3 3 3 3 8600-18000 100-2500 11800 1467 Biological Treatment
Market Bleached Kraft 6 6 6 3 6- 390 0-1800 178 767 Biological Treatment
BCT Bleached Kraft 9 9 7 6 0- 2700 0- 520 1043 119 Biological Treatment
Alkaline-Fine 9 9 6 3 190~ 1100 0o- 11 470 3 Biological Treatment
Unbleached Kraft
o Linerboard 3 3 3 2 350- 1200 0- 21 753 10 Biological Treatment
o Bag 6 6 6 6 3700-12000 30- 250 6983 165 Biological Treatment
Semi-Chemical 6 3 3 220- 290 35~ 43 257 39 Biological Treatment
Unbleached Kraft and
Semi-Chemical 6 6 6 6 650~ 2000 5R0-1000 1392 710 Biological Treatment
Dissolving Sulfite Pulp 4 4 4 3 94~ 5200 0- 940 1949 383 Biological Treatment
Papergrade Sulfite 12 12 8 9 0- 490 8~ 340 137 76 Biological Treatment
Groundwood-Fine Papers 6 6 6 4 11- 600 0~ 26 182 7 Biological Treatment
Deink
o Fine Papers 3 3 3 2 700- 990 0- 31 837 12 Biological Treatment
o Newsprint 3 - 3 -- 2300- 4100 -~ - 3467 -- POTW
o Tissue Papers 3 3 3 3 370- 680 50- 140 557 97 Partial Final Effluent
3 3 3 3 330- 740 40- 90 513 72 Biological Treatment
Tissue From Wastepaper 6 6 4 0 0- 150 o -- 54 0 Biological Treatment
3 3 3 3 120- 260 35- 140 203 B4 Primary Treatment
Paperboard From Wastepaper 15 15 15 6 18-~ 1900 0- 96 651 19 Biological Treatment
3 3 3 Q 120- 710 0 -~ 407 0 Primary Treatment
Wastepaper-Molded Products 3 3 3 1 190- 250 0- 21 210 7 Biological Treatment
3 -~ 3 - 540- 680 - == 633 - POTW
Builders' Paper and
Roofing Felt 9 - 9 - 930-14000 ~- - 7559 - POTW
3 3 0 0 o -- 0 -- 0 0 Primary Treatment
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TABLE V-32 (Continued)

Average
Total Number Total Number of Concentration Concentration
Toxic Pollutant/ of Samples Detected Analyses Range (ug/1) (pvg/1)
Subcategory Influent Effluent Influent Effluent Influent Effluent Influent Effluent Comments .
130. Abietic Acid (continued)
Nonintegrated-Fine Papers 6 6 5 2 0- 660 o0- 18 207 6 Biological Treatment
3 3 0 4] 0 -- 0 -~ [} 0 Primary Treatment
Nonintegrated-Tissue Papers 3 3 3 o} 39- 75 0 - 53 0 Primary Treatment
3 3 0 0 0 - 0 -- 0 0 Biological Treatmeut
Nonintegrated-Paperboard 6 6 5 [} 0- 1800 0 -- 748 0 Biological Treatment
Integrated Miscellaneous 12 12 8 6 0- 4100 0- 160 1029 61 Biological Treatment
Nonintegrated Miscellaneous 6 6 3 1 140- 240 0- 24 177 8 Primary Trcatment
3 3 0 0 0 -- 0 ~- 0 0 Primary w/Holding Pond
131. Dehydroabietic Acid
Dissolving Kraft 3 3 3 2 3000~ 5200 0- 800 3500 520 Biological Treatment
Market Bleached Kraft 6 6 6 6 10- 560 2-1000 232 431 Biological Treatment
BCT Bleached Kraft 9 9 9 9 280~ 1400 48- 310 861 123 Biological Treatment
Alkaline-Fine 9 9 6 6 140- 430 3- 7 273 5 Biological Treatment
Unbleached Kraft
o Linerboard 3 3 3 3 330~ 640 6- 15 470 11 Biological Treatment
o Bag 6 6 6 6 950-27600 30- 200 7142 85 Biological Treatment
Semi~Chemical 6 6 6 4 79- 230 0- 27 168 14 Riological Treatment
Unbleached Kraft and
Semi-Chemical 6 6 6 6 230- 1000 200- 330 607 235 Biological Treatment
Dissolving Sulfite Pulp 4 4 4 4 190- 1870 6- 400 1000 171 Biological Treatment
Papergrade Sulfite 12 12 12 9 2- 1300 0- 950 423 246 Biological Treatmrnt
Groundwood-Fine Papers 6 [ 6 6 28- 360 10- 50 148 26 Biological Treatment
Deink
o Fine Papers 3 3 3 3 1400- 2900 42- 62 2267 49 Biological Treatment.
o Newsprint 3 -- 3 -- 2600- 4800 -— ~-- 3700 -- POTW
o Tissue Papers 3 3 3 3 2200- 4700 130- 630 3267 343 Partial Final Effluent
3 3 3 3 1400- 2400 180- 300 1833 253 Biological Treatment
Tissue From Wastepaper 6 6 6 4 150- 840 0- 37 372 20 Biological Treatment
3 3 3 3 220~ 650 160- 300 417 250 Primary Treatment
Paperboard From Wastepaper 15 15 15 12 130- 920 0- 140 479 55 Biological Treatment
3 3 3 3 410- 530 59- 120 467 96 Primary Treatment
Wastepaper-Molded Products 3 3 3 3 340- 530 2- 170 453 61 Biological Treatment
3 - 3 -- 550- 620 - == 573 - POTW
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TABLE V-32 (Continued)

Average
Total Number Total Number of Concentration Concentration
Toxic Pollutant/ of Samples Detected Analyses Range (pg/1) (ug/1)
Subcategory Influent Effluent Influent Effluent Influent Effluent Influent Effluent C ts
131. Dehydroabietic Acid (contimued)
Builders' Paper and
Roofing Felt 9 - 9 - 670~ 6000 -~ - 2199 -- POTW
3 3 3 3 110~ 170 60- 200 143 117 Primary Trestment
Nonintegrated~Fine Papers 6 6 6 6 58- 720 17- 66 433 45 Biological Treatment
3 3 3 3 160- 660 49- 150 483 93 Primary Treatment
Nonintegrated-Tissue Papers 3 3 3 3 190- 230 85~ 112 213 98 Primary Treatment
3 3 ] 0 1] - o -~ 0 o Biological Treatment
Nonintegrated-Filter
and Nonwoven Papers 3 3 2 [} 0- 50 0o -~ 33 L] Biological Treatment
3 3 0 [ o - 0o -- ] [} * Primary Treatment
Nonintegrated-Paperboard 6 6 6 4 110- 780 0- 180 413 64 Biological Treatment
Integrated Miscellaneous 12 12 10 9 0- 2000 0- 310 585 96 Biological Treatment
Nonintegrated Miscellaneous 6 6 6 4 2- 400 0- 220 174 67 Primary Treatmeat
3 3 3 3 10- 16 160- 270 14 200 Primary w/Holding Pond
132. lsopimaric Acid
Dissolving Kraft 3 3 3 3 660~ 1300 160- 590 887 380 Biological Treatment
Market Bleached Kraft 6 6 3 3 66~ 180 230- 500 115 407 Biological Treatment
BCT Bleached Kraft 9 9 8 7 0- 250 0- 86 107 21 Biological Treatment
Alkaline-Fine 9 9 6 3 54~ 110 o- 3 74 1 Biological Treatment
Unbleached Kraft
o Linerboard 3 3 3 2 78- 450 0- 10 283 6 Biological Treatment
o Bag 6 6 6 3 380~ 1600 0~ 32 770 15 Biological Treatment
Semi-Chemical 6 6 6 3 23- 48 0- 16 34 7 Biological Treatwent
Unbleached Kraft and
Semi-Chemical 6 6 6 6 260~ 850 140- 260 547 187 Biological Treatment
Dissolving Sulfite Pulp 4 4 4 3 15- 1760 0- 230 774 115 Biological Treatment
Papergrade Sulfite 12 12 6 7 0- 230 0- 84 62 17 Biological Treatment
Groundwood-Fine Papers [ 6 4 5 o~ 110 0- 6 29 3 Biological Treatment
Deink
o Fine Papers 3 3 3 3 420- 900 - 9 587 5 Biological Treatment
o Newsprint 3 -~ 3 -- 240~ 690 - - 510 -- POTW
o Tissue Papers 3 3 3 3 110- 180 16~ 24 150 18 Partial Final Effluent
3 3 3 3 120- 270 1- 20 193 13 Biolegical Treatment
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TABLE V-32 (Continued)

Average
Total Number Total Number of Concentration Concentration
Toxic Pollutant/ of Samples Detected Analyses Range (pg/1) (pg/1)
Subcategory Influent Effluent Influent Effluent Influent Effluent Influent Effluent Comments
132. Isopimaric Acid (continued)
Tissue From Wastepaper 6 6 3 (4] 21~ 43 o -- 32 0 Biological Treatment
3 3 3 0 13- 45 0 - 28 9 Primary Treatment
Paperboard From Wastepaper 15 15 15 4 12- 600 0- 15 128 3 Biological Treatment
3 3 3 1 65- 100 0- 23 84 8 Primary Treatment
Wastepaper-Molded Products 3 3 3 0 41- 56 o -- 48 0 Biological Treatment
3 .= 3 -- 80- 120 - - 94 -- POTW
Builders' Paper and
Roofing Felt 9 - 9 - 160- 3000 - -~ 1164 - POTW
3 3 o o 1] - /] - [/} /] Primary Treatment
Nonintegrated-Fine Papers 6 6 6 0 8- 140 o -- 39 0 Biological Treatment
3 3 0 0 [ - 0 -- 0 V] Primary Treatment
Nonintegrated-Tissue Papers 3 3 3 1 23~ 46 0- 6 37 2 Primary Treatment
3 3 0 0 1) - o -- ] 0 Biological Treatment
Nonintegrated-Paperboard 6 6 [ [} 8- 190 o -- 62 0 Biological Treatment
Integrated Miscellaneous 12 12 8 6 0- 1400 0- 77 374 31 Biological Treatment
Nonintegrated Miscellaneous 6 6 3 2 69- 110 0- 22 84 11 Primary Treatment
3 3 1] 0 o] - (V] - 0 (1] Primary w/Holding Pond
133. Pimaric Acid
Dissolving Kraft 3 3 3 3 970~ 1900 620- 790 1357 710 Biological Treatment
Market Bleached Kraft 6 6 3 3 120- 200 320- 530 157 430 Biological Treatment
BCT Bleached Kraft 9 9 7 6 0- 350 0- 74 115 22 Biological Treatment
Alkaline-Fine 9 9 6 0 20- 93 0 -- 63 0 Biological Treatment
Unbleached Kraft
o Linerboard 3 3 3 1 38- 51 0- 3 43 1 Biological Treatmeot
o Bag 6 6 6 6 420- 2500 10~ 60 1168 32 Biological Treatment
Semi-Chemical 6 6 4 2 0- 130 0- 13 36 4 Biological Treatment
Unbleached Kraft and
Semi-Chemical 6 6 6 6 37- 370 39- 190 152 106 Biological Treatment
Dissolving Sulfite Pulp 4 4 3 3 180- 450 20- 38 277 31 Biological Treatment
Papergrade Sulfite 12 12 2 1 0- 64 0- 52 25 17 Biological Treatment
Groundwood-Fine Papers 6 6 3 1 31- 150 0- 15 76 5 Biological Treatment
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TABLE V-32 (Continued)

Average
Total Number Total Number of Concentration Concentration
Toxic Pollutant/ of Samples Detected Analyses Range (pg/1) (ug/1)
___Subcategory _Infiuent Effluent Influent Effluent Influent Effiluent Influcnt Effluent Comments
133. Pimaric Acid (continued)
Deink
o Fine Papers 3 3 3 0 92~ 160 o -- 127 [ Biological Treatment
o Newsprint 3 - 3 - 220- 310 .- - 257 - POTW
o Tissue Papers 3 3 3 0 31- 52 [ - 39 0 Partial Final Effluent
3 3 3 0 36- 160 0 - 80 o Biological Treatment
Tissue From Wastepaper 6 6 3 0 2- 18 0 -~ 12 0 Biological Treatment
3 3 3 0 19- 78 [ -- 43 0 Primary Treatment
Paperboard From Wastepaper 15 15 11 0 0- 210 o .- 78 0 Biological Treatment
3 3 3 0 35- 48 [ -- 41 0 Primary Treatment
Wastepaper-Molded Products 3 3 3 0 48- 64 0 —-- 57 0 Biological Treatment
3 - 0 - o - .- == 0 -- POTW
Builders' Paper and
Roofing Felt 9 - 9 -- 130- 1600 -—— == 576 -- POTW
3 3 0 0 0 -- [ -- [} 0 Primary Treatment
Nonintegrated-Fine Papers 6 6 5 o 0- 40 4] - 19 4] Biological Treatment
3 3 0 0 0 -- 0 -- 0 [} Primary Treatment
Nonintegrated-Tissue Papers 3 3 2 0 0- 15 0 ~-- 10 0 Primary Treatment
3 3 0 0 0 -- 0 -- [ 0 Biological Treatment
Nonintegrated-Paperboard 6 [ 3 0 22- 29 0 -- 25 [ Biological Treatment
Integraled Miscellaneous 12 12 4 4 0- 1300 0- 48 384 25 Biological Treatment
Nonintegrated Miscellaneous 6 6 3 0 40~ 65 o -- 54 0 Primary Treatment
3 3 0 0 1] -- 0o -- 0 0 Primary w/Holding Pond
134. Oleic Acid
Dissolving Kraft 3 3 3 2 3000~ 4500 0~ 810 3667 333 Biological Treatment
Market Bleached Kraft 6 6 6 6 250- 520 22- 250 345 153 Biological Treatment
BCT Bleached Kraft 9 9 7 4 0- 2900 0- 92 1084 17 Biological Treatment
Alkaline-Fine 9 9 6 6 16~ 970 15- 130 276 41 Biological Treatment
Unbleached Kraft
o Linerboard 3 3 3 3 160- 500 4- 65 337 38 Biological Treatment
o Bag 6 6 6 3 1700~ 6700 0- 150 3133 70 Biological Treatment
Semj~Chemical 6 6 6 4 21- 200 0- 56 115 33 Biological Treatment
Unbleached Kraft and
Semi-Chemical é 6 6 6 210- 1200 130~ BOO 618 407 Biological Treatment
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TABLE V-32 (Continued)

Average
Total Number Total Number of Concentration Concentration
Toxic Pollutant/ of Samples Detected Analyses Range (pg/l) (ug/l)
Subcategory Influent Effluent JIonfluent Effluent Influent Effluent Influent Effluent Comments
134. Oleic Acid (continued)
Dissolving Sulfite Pulp 4 4 4 4 28- 1860 31- 120 1157 81 Biological Treatment
Papergrade Sulfite 12 12 12 9 14- 330 0- 220 129 70 Biological Treatment
Groundwood-Fine Papers 6 6 6 &4 17- 450 0- 46 174 23 Biological Treatment
Deink
o Fine Papers 3 3 3 3 500- 1200 30- 75 967 49 Biological Treatment
o Newsprint 3 - 3 - 1300~ 150